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can produce 60 – 150 pallets of paving block per hour. Based 
on observations and measurements, the noise level around 
production machines is above 90 dB and the temperature 
around UD. TGM reaches 34°C. Those conditions do not 
match with the regulatory standards by Ministry of Health of 
Republic Indonesia. In addition, based on NBM questionnaire, 
there were 10 complaints of very sick, 7 complaints of pain, 
and 7 complaints of moderate pain. The worker's 
cardiovascular load was 36.4% (or needed improvement). 
Based on the REBA assessment informed that a corrective 
action needs to be taken immediately. This study aims to 
analyze the work system totally and provide improvement 
recommendations. We proposed recommendations by total 
ergonomics approach collaborated with fishbone diagrams, 
tree diagrams, and PDPC diagrams. The recommendations 
were UD. TGM need to create a supervisory team, create work 
instructions, design additional of transportation tools like a 
hand stacker, replace dirt floors with paving, enlarge air 
ventilation holes and add roof height. Then, the evaluation of 
the recommendations by Catia software, the REBA score was 
reduced from level 3 to level 1 (or low risk). 
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1. INTRODUCTION 

Productivity is an important factor in a manufacturing industry. To increase work productivity, 
industries need to design their working systems ergonomically by considering human factors and 
environmental factors in the production system. Human factors, work culture and environmental factors have 
a significant impact on work productivity [1], [2]. According to Tarwaka (2010) in [1], an ergonomic working 
system was a system in which the work environment and its equipment were designed to support and align 
with the physical and psychological needs of the workers. A positive work environment, plays a crucial role 
in determining employee performance, job satisfaction levels and ultimately increasing productivity [2], [3]. 
Additionally, the conditions of the work environment, such as machinery efficiency, safety conditions, and 
production processes organization, can also influence physical workers, productivity and production quality 
[4]. In other words, the ergonomic work system was designed to reduce fatigue, minimize the risk of injuries, 
and enhance work productivity [5], [6].  
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UD. TGM is a manufacture SMEs that produces construction products like paving, kanstein, and uskup. 
UD. TGM implements both production system namely, make to stock and also make to order. Make to stock 
systems is used for daily sale. Meanwhile, make to order systems is implemented to fulfill the partner project 
of UD. TGM requirement. For production, UD. TGM uses an SB 306 SE multiblock paving machine, which is 
capable to produce 60 – 150 pallets per hour (Figure 1). To produce paving block, there are several stages, ie: 
material mixing, pressing, drying and watering. Mixing and pressing using SB 306SE machine, meanwhile for 
drying, they just dry using sunlight exposure. At mixing area, the raw materials are put into the mixer machine 
by 2 workers using rickshaws. They mix until raw material become dough material. After that, the conveyor 
carrying dough material to a containment tank. Then, the dough material will be pressed according to their 
needs. After pressing, the paving will be moved and arranged to the shelter. The paving produced are very 
heavy, paving are 48 Kg and 60 Kg, kanstein is 108 Kg and uskup are 45 Kg and 57 Kg.  

Machine SB 306 is operated only in shift 1 (3 workers), meanwhile worker in shift 2 (4 workers) are moved 
and arranged paving from a temporary shelter to outside dried shelter using three-wheeled motorbike. The 
paving will be dried in 3 days drying process using sunlight exposure. During the drying process, the paving 
must be watered 3 times/ day. After that, the paving ready for sale.  

The second problem was environmental conditions, i.e.: very noisy, hot and sweaty. During observations 
and interviews these environmental constraints were felt, both in shift 1 or shift 2 (Figure 2). Noise and dusty 
conditions can decline concentration, so that reduce the work productivity [7]. The noisy situation at UD. TGM 
was quantified with measurements using a sound level meter. The noise index reaches up to 105 dB. 
Meanwhile, according to the regulatory standards by The Ministry of Health Republic Indonesia number 
1405/Menkes/SK/XI/2002, the noisy level must be 85 dB in 8 work-hour. Previous research revealed a 
significant positive relationship between noisy situation and employee productivity [8], [9]. Sasongko (2010) 
in [7] said that noise from machines has been found to have a significant effect on psychological disorders, 
concentration decline of workers and ultimately employee productivity. Additionally, a study at PT. Ciomas 
Adisatwa Maros Unit found a positive and significant effect of noise levels on employee workload [10]. 

The factory site of UD. TGM were felt hot and sweaty (the temperatures reaches 34 0C). In a hot and 
sweaty condition, the workers become tired easily and dehydrated. In additions, at mixing area, it was very 
dusty, but the workers do not use personal protective equipment (PPE) (Figure 2 and Figure 5). The conditions 
can trigger acute respiratory infections (ARI) [11]. Workers do not wear PPE because of low awareness and 
also because UD TGM does not have personal protective equipment facilities completely. 

In addition, the workers who moved the paving from machine to the temporary shelter, complain that 
their hip and back are pain after working. Workers also complain about their muscle pain, because workers 
have to bend when placing and picking up paving pallets with a load of 45 kg to 108 kg for 8 hours of work. 
If the complaint is not handled properly, it can trigger musculoskeletal disorders in the long term [12]–[14]. 

 

 
 

Figure 1. Production machine used: SB 306 SE 
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Figure 2. Mixing area of UD. TGM 
 

Based on the problems that have been described, this research aims to carry out a work system assessment 
analysis using a total ergonomics approach and propose  recommendations for doing improvements. The total 
ergonomics approach was chosen because this method has a systemic, holistic, interdisciplinary and 
participatory (SHIP) procedure to solve the problems. Research conducted by Priyambudi [15] and previous 
literatures that listed in Table 1 are the main references for this research. The main difference between this 
research and other references is the amount of data input and supporting methods to give suggestions for 
creating an ergonomic work system to increase productivity.  
 
2. MATERIALS AND METHODS 

The research was carried out by following the stages as shown in Figure 3. The first stage of this research 
is identifying problems at UD. TGM based on total ergonomics approach. Eight aspects of ergonomics 
problems of the total ergonomics concept, i.e.: nutrition and calories, work postures, muscle utilization, 
environment conditions, time conditions, social conditions, information conditions, and human & machine 
interaction (Figure 4). 

Then, a description of the problems that have been identified using the concept of total ergonomics is 
elaborated with the SHIP (Systemic, Holistic, Interdisciplinary, Participatory) approach. The SHIP approach 
is as follows [19]: 
a. Systemic approach, i.e. all factors that cause problems in a system, must be considered. So they do not 

turn into new problems in the future. 
b. Holistic approach, i.e. all problems occurs must be resolved as a whole. 
c. Interdisciplinary approach, i.e. all related disciplines utilized to obtain the most optimal solution. 
d. Participatory, i.e. everyone is involved in problem solving in order to realize a conducive and quality work 

mechanism. 
 

Table 1. Research novelty 
 

No Author 

Input 

Method physical 
workload 

Muscle 
complaints 
and work 
posture 

Physical environment assessment 

Lightning Noise Temp 

1 [15] √ √ X X X Nordic Body Map, CVL, REBA, Diagram 
Fishbone 

2 [7] √ X X √ X CVL, IFRC 
3 [16] X √ X X X RULA, OWAS, Nordic Body Map 
4 [17] X √ √ √ √ Nordic Body Map 
5 [18] X √ X X √ Nordic Body Map 
6 This research √ √ √ √ √ Nordic Body Map, CVL, REBA, Diagram 

Fishbone, Tree Diagram, PDPC, evaluation 
of the proposal with simulation method 
using CATIA 

 
 
 



Opsi 2023, Vol. 16, No. 2 Page| 177 

 

 
 

 
Based on Figure 4, it can be recognized the position and correlation of the total ergonomics concept and 

the SHIP approach in this study.  After problem identification, the next stage was data collection (Figure 3). 
Data collection was carried out by conducting direct observations and interviews with foremen and workers 
in UD TGM. This research focuses on shift 1 workers because they frequently complained about their physical 
condition after working. The data groups collected are as follows [20]: 
a. Environment data 

1) Lighting level. Measurement is conducted using a lux meter with SNI 7062: 2019 procedure guidelines. 
2) Noise level. Measurement is carried out every 5 seconds for 10 minutes based on SNI 8427-2017. 
3) Work area temperature. Measurement is carried out 3 times based on SNI 7061-2019. 

b. Physical workload data 
Workload heart rate and resting heart rate of workers who pick-up the paving from machine to the 
temporary shelter [21], [22]. 

c. Work posture and muscle complaints data 
Muscle complaints are collected by interviewing and filling out the Nordic Body Map (NBM) 
questionnaire [23], [24]. Meanwhile,work posture data are conducted using REBA method [24]. 

Data collec�on 

Environment 
1. Lighting  
2. Noise  
3. Temperature  

Physical workload 
1. Resting heart rate 
2. Working heart rate 
3. Age and weight 

Work Posture and Muscular 
Complaints 
1.Nordic Body Map questionnaire 
2.Work Process Record 

Data process 

Environment 
 

1. Lighting index avg. 
2. Noise index avg. 
3. Temp. 

classification 

Physical workload 
 

1. %CVL 
2. Energy 

consumption 
index 

Work Posture and Muscular 
Complaints 

 
1. Muscle Complaint Percentage 
2. REBA score 

Research analysis using Fishbone Diagram 

Improvement proposed 

Conclusions and Suggestions 

Finish 

Start 

observation  Literature review 

Problem Identification 

Figure 3. Research flowchart 



Opsi 2023, Vol. 16, No. 2 Page| 178 

The third stage of this research was data processing, in order: 
a. Environment data processing 

The average lighting score, noise score and temperature measurements were calculated using equation 1, 
then analyze and compared to SNI standards. 

𝑎𝑎𝑎𝑎𝑎𝑎 =
𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑑𝑑𝑎𝑎𝑑𝑑𝑎𝑎 (Σ𝑥𝑥𝑖𝑖) 
𝑙𝑙𝑜𝑜𝑑𝑑 𝑜𝑜𝑜𝑜 𝑑𝑑𝑎𝑎𝑑𝑑𝑎𝑎 (𝑛𝑛)  (1) 

The standard lighting level for work with machinery and physical work according to The Ministry of 
Health Republic number 1405/Menkes/SK/XI/2002 is minimum 200 lux. Meanwhile, Table 2 shows the 
noise exposure standard according to The Ministry of Health Republic number 1405/Menkes/SK/XI/2002. 

 
Table 2. Noisy level and maximum daily exposure 

 
Noise level (dB) Maximum daily exposure 

85 8 hours 
88 4 hours 
91 2 hours 
94 1 hour 
97 30 minutes 

100 15 minutes 
 
A good temperature in the workplace can provide work productivity. Table 3 shows the classification of 
temperature levels at work according to The Ministry of Health Republic number 
1405/Menkes/SK/XI/2002. 
 

 

 
Figure 4. Total ergonomics concept 

 
 

 
 
 

  

Existing work area 

Problem identifications 
8 aspects of ergonomics 
problems: 
1. Nutrition and calories 
2. Work postures 
3. Muscle utilization 
4. Environment 

conditions 
5. Time conditions 
6. Social conditions 
7. Information 

conditions 
8. Human and machines 

interactions 

Problem solving priority 

equipment design, 
environmental improvement, 
organizational improvement 

SHIP approach: 
1. Sistemic 
2. Holistic 
3. Interdicipliner 
4. Parsipatory 

 

evaluations 

Holistic improvement and 
finishing 
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Table 3. Classification of temperature levels 
 

Description Temperature 
The body can withstand this temperature for about 1 hour, but 
physical and mental abilities will quickly decline. 

40°C 

Mental and responsiveness begin to decline and tend to make 
mistakes in work, physical fatigue occurs. 

30°C 

Optimum condition 24°C 
Temperature is too low, physical behavioral extremes occur 10°C 

 
b. Physical Workload Data Processing 

1) Calculation of Cardiovascular Load (%CVL) uses equation 2. Meanwhile, Table 4 shows the 
classification of %CVL [25], [26], [27]. 
 

𝐶𝐶𝐶𝐶𝐶𝐶 =
100 𝑥𝑥 (𝑤𝑤𝑜𝑜𝑤𝑤𝑤𝑤𝑤𝑤𝑛𝑛𝑎𝑎 ℎ𝑒𝑒𝑎𝑎𝑤𝑤𝑑𝑑 𝑤𝑤𝑎𝑎𝑑𝑑𝑒𝑒 − 𝑤𝑤𝑒𝑒𝑠𝑠𝑑𝑑𝑤𝑤𝑛𝑛𝑎𝑎 ℎ𝑒𝑒𝑎𝑎𝑤𝑤𝑑𝑑 𝑤𝑤𝑎𝑎𝑑𝑑𝑒𝑒)

max ℎ𝑒𝑒𝑎𝑎𝑤𝑤𝑑𝑑 𝑤𝑤𝑎𝑎𝑑𝑑𝑒𝑒 − 𝑤𝑤𝑒𝑒𝑠𝑠𝑑𝑑𝑤𝑤𝑛𝑛𝑎𝑎 ℎ𝑒𝑒𝑎𝑎𝑤𝑤𝑑𝑑 𝑤𝑤𝑎𝑎𝑑𝑑𝑒𝑒  (2) 

 
Table 4. %CVL classification 

 
Classification %CVL 

No fatigue occurs < 30% 
Improvement required 30% - 60% 
Work in a short time 60% - 80% 
Immediate action required 80% - 100% 
No activity allowed >100% 

 
2) Calculation of energy consumption (EC) for paving workers, using equation 3 [28], [29]. 

𝐸𝐸𝐶𝐶 = 1,080411− 0,0229038 ∗ 𝑋𝑋 + 0,000471733 ∗  𝑋𝑋2 (3) 

Note: 
EC : Energy expenditure during work (Kcal/ minute) 
X    : Heart rate (beats/ minute) 

 
c. Work Posture and Muscular Complaints Processing 

Processing were conducted using the REBA method. Rappid Entire Body Assessment (REBA) is a tool for 
analyzing work posture quickly and easily. REBA is also an analysis tool for static and dynamic activities 
and can provide risk action levels for complaints of musculoskeletal disorders [30]. The stages of the REBA 
method are as follows: 
1) Determine the angle of body posture when doing activities using CATIA software.  
2) Calculation of Score A. This calculation is used to calculate the total score for group A (neck, back, 

legs and load assessment) using equation 4: 

𝑆𝑆𝑆𝑆𝑜𝑜𝑤𝑤𝑒𝑒 𝐴𝐴 = 𝑎𝑎𝑤𝑤𝑜𝑜𝑠𝑠𝑔𝑔 𝐴𝐴 𝑠𝑠𝑆𝑆𝑜𝑜𝑤𝑤𝑒𝑒 + 𝑙𝑙𝑜𝑜𝑎𝑎𝑑𝑑 𝑎𝑎𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑛𝑛𝑑𝑑 (4) 

 
3) Calculation of Score B. This calculation is used to calculate the total score for group B (upper arm, 

forearm, wrist and grip) using equation 5: 

𝑆𝑆𝑆𝑆𝑜𝑜𝑤𝑤𝑒𝑒 𝐵𝐵 = 𝐺𝐺𝑤𝑤𝑜𝑜𝑠𝑠𝑔𝑔 𝐵𝐵 𝑠𝑠𝑆𝑆𝑜𝑜𝑤𝑤𝑒𝑒 + 𝑎𝑎𝑤𝑤𝑤𝑤𝑔𝑔 (5) 

 
4) Score C is calculated by entering Score A and Score B into Table C. Then calculate the total score from 

the REBA method using equation 6: 

𝑆𝑆𝑆𝑆𝑜𝑜𝑤𝑤𝑒𝑒 𝐶𝐶 = 𝑇𝑇𝑎𝑎𝑇𝑇𝑙𝑙𝑒𝑒 𝐶𝐶 + 𝑎𝑎𝑆𝑆𝑑𝑑𝑤𝑤𝑎𝑎𝑤𝑤𝑑𝑑𝑎𝑎 𝑠𝑠𝑆𝑆𝑜𝑜𝑤𝑤𝑒𝑒 (6) 
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5) After obtaining the REBA Score, we determine the level of risk and corrective actions that need to be 
taken by looking at Table 5 [25], [26], [27].  

 
Table 5. REBA action levels 

 
Act level  REBA score Risk level Corrective action 

0 1 Can be ignored  Not necessary 
1 1 – 3 low May be necessary 
2 4 – 7 medium necessary 
3 8 – 10 high Need immediately 
4 11 + Very high Need right now 

 
The next stage is to analyze the root causes of problems in the work system using a fishbone diagram. Then, 

for propose some suggestions, this research uses 2 types of diagrams, including Tree Diagrams and PDPC. 
Tree Diagrams are used to determine quality control based on factors and causes of problems [31], while 
Process Decision Program Chart (PDPC) is a method used for analyzing and identifying the causes of defects 
or deviations in a process or project [32]. PDPC has been used in various industries, such as construction and 
manufacturing, to improve quality control and minimize errors [33]. For example, in the construction industry, 
PDPC was used to analyze the causes of defects in full slab products and identify solutions to minimize 
inaccuracies in the casting process [34]. 

 
3. RESULTS 

Table 6 represented of collected of the existing work system and the comprehension of the issues. 
 
4. DISCUSSION 

The systematic of this research presented with three stages. There were: analyzing the existing of work 
system to understand the problem, understanding the root cause of the problems, and the last, giving 
suggestions to improve work systems. 

 
4.1. Analyzing the existing of work system and understanding the problem 

As previously mentioned in Figure 3, data collection and the analysis of the existing work system were 
conducted on three ergonomic aspects: working space, physical workload, and work posture and muscular 
complaints. 

So, not only the issues of dust, heat, and noise, as previously mentioned, but Table 6, Table 7, and Figure 
5 provided empirical evidence of the problems in UD. TGM in terms of ergonomic aspects: working space, 
physical workload (Table 7), and work posture and muscular complaints (Figure 5). The observed parameters 
did not fully comply with the regulations of the Indonesian Minister of Health No. 1405/Menkes/SK/XI/2002, 
SNI 16-7058-2004, and SNI 7325:2009.  

 
4.2. Understanding the root cause of the problems 

The next step was to identify the root causes of the issues emerged at UD. TGM. The fishbone diagram 
method was utilized for this analysis [35]. The results were presented in Figure 6. There were 7 root causes of 
the problem stemming from the 5 system components needed to be addressed to ensure the working 
environment at UD. TGM complied with the regulations of the Indonesian Minister of Health. That 7 root 
cause were: 1) ignoring occupational safety and healthy; 2) Noisy; 3) SOP unavailable; 4) Unergonomic work 
posture; 5) Dusty; 6) hot; 7) Unavailable of transportation tools. 

 
4.3. Propose the suggestions to improve work systems 

The proposed improvements for the work system at UD. TGM were developed using the Tree Diagram. 
In Table 7, the boxes on the far right represented the proposed improvements submitted for each root cause of 
the problem. 
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Table 6. Summary of ergonomics measurement at UD. TGM 

Ergonomics 
aspect 

Measurement 
items 

Measurement results 
Descriptions Mixing 

area 
Pressing 

area 
Temporary 

shelter 
Working 

space 
Light intensity µ = 820 lux µ = 316.5 lux µ = 945.6 lux The light intensity in the three work areas 

met the standards by the Indonesian 
Minister of Health. This meant that 
workers could effectively work in 
adequate light intensity. 

Noise  92,34 dB 95,19 dB 90,89 dB Workers in the three work areas face noise 
pollution disturbances. The measured 
noise levels exceeded the safe limit (85 dB 
during an 8-hour workday). 

Temperature µ = 33,3 °C µ = 33 °C µ = 33 °C The temperature in the three work areas 
were higher than the ideal limits in the 
regulations of the Indonesian Ministry of 
Health. Hot temperatures may cause 
workers to fatigue and dehydrate easily. 

Physical 
workload 

Calculation of 
Cardiovascular 
Load (%CVL) 

The %CVL average of 4 respondents was 
36,4% 

Based on the %CVL measurement, the 
paving production was classified as 
"requires improvement" (Table 2). 

Calculation of 
energy 
consumption 
(EC) 

The energy consumption (EC) of workers 
who transporting paving from the 
pressing machine to the temporary shelter 
was EC = 2.57 Kcal/minute. 

The EC value is classified as "light work 
level", ( EC <5.0 Kcal/min) 
The output of the EC calculation is 
relatively unsynchronized with the %CVL 
and complaints of pain submitted by 
workers. This may be influenced by 
several factors, i.e. the availability of 
energy intake between breaks such as 
sweet tea and coffee and snacks. In 
addition, the young age of workers affects 
their ability to do heavy work. 

Work 
Posture and 

Muscular 
Complaints 

Muscular 
complaints 
calculation 
using 
NBM 
questionnaire 

Complaint of severe pain: 
 100% workers: Lower neck, back 
 75% of worker: Waist, left hand, right 

hand 
 50% of worker: Upper neck, right and 

left wrists, right and left ankles. 

From the results of NBM measurements, it 
is necessary to improve work posture to 
reduce the pain complaints of workers. 

 Work posture 
analysis using 
the REBA 
method 

The REBA score was 9 The REBA score is classified as category 3 
(high risk). This means the moving of 
paving from the machine to the temporary 
shelter must use assistive devices. No 
manual lifting by workers 

 
Table 7. %CVL and EC 

 
Resp. Age Body weight (kg) %CVL EC (Kkal/menit) 

1 41 69 36 2,47 
2 37 93 33 2,30 
3 39 60 39 2,79 
4 37 58 37,5 2,73 

Avg 36.4 2,57 
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Figure 5. Existing posture when pick-up and moving paving from machine to temporary shelter 
 
Once the proposed improvements were identified, the next step involved remapping the actions that would 
be taken in case of any deviations using the PDPC diagram (Figure 8). PDPC (Process Decision Program Chart) 
was a tool used to identify potential issues and preventive actions in a plan [32]. In this research, PDPC was 
conducted to ensure the possibility and sustainability of the proposed suggestions. 

The conclusion of the proposal to improve the ergonomic work system at UD. TGM, are as follows: 
a. The solution related to human factors, namely the lack of awareness of using PPE among workers, is to 

establish a supervisory team to enforce the SOPs. The PPE needed includes safety glasses when pouring 
materials into the mixing machine, masks to prevent dust from entering the respiratory tract, earplugs to 
avoid noise, gloves and boots to protect against scratches from hard objects and chemicals [36], [37]. 

b. The solution to the problem of machine noise is to carry out maintenance, repair production machines 
regularly and enforce the SOPs for cleaning machines after use. This is because machines that are damaged 
or not well maintained tend to produce more noise. In addition, for the long term, it is necessary to 
improve the layout of the production room by making insulation to reduce noise propagation. 

c. Regarding the method factor, there are two problems that occur. Solutions related to the problem of 
unavailability of SOPs at UD. TGM is by developing an SOP and enforcing the commitment to implement 
the SOP. The next solution is to carry out a socialization program and campaign for the implementation 
of the SOP. 

d. The second problem in the method factor was how to improving work posture. However, this problem 
was closely related to the unavailability of transportation aids. So, the proposed solution was the addition 
of an ergonomic transport aid in the form of a hand stacker. This tool is believed to be able to reduce the 
workers muscle complaints.  

 

Figure 6. Fishbone diagram 

 Methods 

Unavailable of 
transportation tools 

ignoring occupational 
safety and healthy 

Noisy  

Machines 

Unergonomic work 
posture 

SOP unavailable 

Equipment  Environment 

Hot  

dusty 

Man 

Unergonomic 
work system 
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Figure 7. Tree diagram 
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Figure 8. PDPC diagram  
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e. In environmental factors, there are two problems, namely dusty and hot and sweaty. The first proposed 
solution was to replace the dirt floor with paving to reduce dust. However, this proposed solution requires 
a lot of time and money. Therefore, a more economical proposed solution was to carry out the SOP of 
cleaning the floor and equipment after work to save time and money. 

f. The second issue in the environmental factor was being hot and sweaty. The proposed solution was to 
enlarge the air ventilation holes and increase the roof height to improve air circulation for a cooler room. 

g. In the equipment factor, the proposed solution was to create a transportation tools, namely a hand stacker, 
for moving a large quantity of paving. The design of the hand stacker was carried out using Catia software, 
taking into account the working angles and the posture of the workers' bodies (Figure 9). Using Catia 
software, also performed a simulation of moving paving to a temporary storage using the hand stacker 
design (Figure 10). So, the difference in the visualization of the workers' body posture when moving the 
paving to the temporary storage location, before and after using the proposed tool, can be seen in Figure 
5 and Figure 10. 
 

 

Figure 9. Measurement of worker posture using a hand stacker 
 

 
 

Figure 10. Simulation of hand stackers using for pick-up and move paving from machines to temporary 
shelters 

 
Meanwhile, Table 8 showed the evaluation of workers during the paving transfer activity to the temporary 
shelter by comparing the REBA scores. Considering the comparison of Figure 5 (describes the work posture 
of workers while working without tools), Figure 10 (describes the work posture while using hand stackers for 
moving the pavings), and the REBA scores presented on Table 8, the potential reduction in the risk of injury 
for the workers could be demonstrated. 

 
Table 8. Comparison of REBA scores, before and after of hand stacker using 

 

No Activity 
REBA 
score 

Action 
Level 

Risk 
level 

1 Before using the hand stacker 9 3 High 
2 After using the hand stacker 2 1 Low 
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5. CONCLUSION 
Based on observation and data processing, it is known that the noise level is above 90 dB and the 

temperature of the work area reaches 34°C. Both parameters do not meet the standards according to The 
Ministry of Health Republic Indonesia number 1405/Menkes/SK/XI/2002. Cardiovascular Load (%CVL) 
measurement is 36.4%, so it is classified as a category that requires improvement. The results of measuring 
muscle complaints using the NBM questionnaire there are 10 complaints of very sick 7 complaints of pain and 
7 complaints of moderate pain, so it is necessary to improve work posture immediately. Assessment of work 
posture using the REBA method for workers in the paving transfer section has an action level of 3 (high risk) 
so that corrective action needs to be taken immediately. The recommendations given are to create a 
supervisory team, make appeals and work instructions verbally and in writing, design additional 
transportation aids in the form of hand stackers, enlarge air ventilation holes and increase the height of the 
roof. Considering the comparison of images of workers before and after using the hand stacker, and the REBA 
scores presented, the potential reduction in the risk of injury for the workers could be demonstrated. 
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