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Abstract. Productivity can be increased by eliminating of all wastes. The objective of lean 

manufacturing is to eliminate wastes. Commonly, there are seven wastes known as transport, 

inventory, motion, waiting, over processing, overproduction and defects. However, ergonomics 

is a process to improve the working posture by designing or arranging a workplace, system and 

material handling. The aim of this study is to improve the productivity through the integration 

of basic lean manufacturing and ergonomics in the food company.  The walkthrough and 

distribution of questionnaire have been conducted in this company. Each activity was observed 

to identify non-value-added activity and work related muscular skeletal disorder (WMSD) that 

affect the productivity by using questionnaire, motion study and Rapid Upper Limb Assessment 
(RULA). The questionnaire result has shown that the most of wasted motion is in weighing and 

measuring activity. In addition, all workers in this process were affected by the musculoskeletal 

disorder at their neck and shoulder. All movement were simulated through Delmia software. The 

RULA score shows that the worker had experienced pain at the arm and wrist. The score also 

suggested that the process should be changed immediately. The changes might reduce the 

worker’s pain and increase the productivity.   

 

1.  Introduction  

As a developing country, Malaysia is rapidly growing in various industrial sectors. One of the sectors 

involved in driving the Malaysian economy is the food industry. The food industry in Malaysia is 
predominantly owned by Malaysian small and medium enterprise (SME) [1]. It is expected the food 

industry will grow very fast especially on halal food. Therefore, Malaysian SMEs are encouraged to 

prepare and ready with the challenges of halal food. SME is categorised based on a company which has 
200 permanents workers or sales turn over less than RM50 million [2]. Most of the SMEs are lack of 

capital, skills, expertise and resources [3]. They are concentrating and focusing more on production 

activity, did not aware much on ergonomics factors [4]. As a result, the workers might become disable 

due to prolong affected of musculoskeletal disorders [5]. It is considered the most common work-related 
problem in SME due to working posture and design of workstations. Most of the work done in SME are 

stills carried out manually due to the lack of technology capability [6]. Therefore, issues of work related 

musculoskeletal disorders (WMSD) and injuries of the workers are great concern. The risk of the 
workers in this industry exposed to WMSD is very high [7].  WMSD definitely will affect worker 

productivity and efficiency.  Besides, SMEs also do not apply the good manufacturing practice [8], thus 

both of the problems were affecting the productivity of the company. Productivity is the most valued 
aspect of all companies including SME. It is a measurement to determine the company performance 
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based on production volume compared to the provided inputs. The integration of basic lean 

manufacturing and ergonomics could enhance worker productivity. Both of the systems are concerned 

on wastes which due to availability of non-value added activities. Non value added activity is anything 
not add value to the product. The common non value added activities are motion, inventory, defects, 

over processing, over production, waiting and transportation [9]. It is including of poor handling due to 

body movement or posture [10]. The effectiveness of lean manufacturing implementation is 
complemented by the ergonomic features such as the employee interface with tools, parts, and 

environmental factors in the workplace [11]. This study aims to propose the integration of basic LM and 

ergonomics in the case study company.    

Lean manufacturing (LM) and ergonomics concerned are working towards free of wastes. The 
objective of LM is to eliminate all possible wastes whereas ergonomics is to enhances workplace health, 

safety, and work design issues. The integration of these two systems will give better performance to the 

practitioner compared to a single practice. The workers will feel comfortable with ergonomic working 
zone and safe to work in a long duration. Hence, the organization could improve labour productivity 

through the efficient system and proper handling. Among the LM tools and practices could be 

implemented in SME are 5S, continual improvement, reduce set up time, visual display and value stream 

mapping [12]. These tools and practices are considered easy to be implemented and less investment. In 
addition, 5S is a basic tool and must be implemented before other tools can be implemented. Lack of 

human factor in the organisation will decrease productivity due to pained and fatigued. Indirectly it 

could increase the absenteeism among the workers. Therefore, it could affect the efficiency and 
productivity. In other words, the demands of LM and ergonomics must be balanced to achieve high 

productivity. 5S is the most used tool in the LM discipline. This tool also can be implemented universally 

through any field of work due to its simplicity and easy to be implemented. 5S is generally focusing on 
the tidiness of the workplace that helps increasing the agility of worker but it is not included one aspect 

of safety.  

Ergonomics comes from the old Greek word of ‘ergo' and ‘nomos' that means work and natural law 

respectively. Ergonomics is a discipline of the usage of scientific principles, methods, and data drawn 
from a variety of discipline for the development of systems in which humans play a significant role. The 

field also extends from a single person of a simple tool to multi-person with complex machine and 

organisation [13].  Musculoskeletal disorder (MSD) is affecting the human musculoskeletal system due 
to exposing to the ergonomics risk factor. Upper limbs (the hand, wrist, elbow and shoulder), the neck 

and lower back are particularly vulnerable to MSDs. Lower limbs and the upper back may also be 

affected [14]. Work-Related Musculoskeletal disorder (WMSD) tends to decrease the productivity of 
the worker due to the MSD disease. The employee absenteeism will be increased if the MSD is not 

controlled effectively [15]. 

Rapid Upper Limb Assessment (RULA) is one of ergonomics assessment tools available for 

evaluating the risk level of WMSD. The tool referred to body posture diagram that provides evaluation 
criteria for exposure to the risk factor. The assessment was divided into three stages which focusing on 

the desired placed that want to be assessed. As an example, RULA is conducted to investigate the risk 

based on the results of the questionnaire that lead to the upper limb body part. DELMIA software is 
used to evaluate the RULA score of body movement through a simulation.   

6S is the extension of 5S, with the addition of another ‘S' which known as Safety. The rest of ‘S’ still 

the same i.e. sorting, set in order, shining, standardise and sustain. It is aiming for creating a safe 

workplace for the employees from injuries due to repetitive work. MSD is a disease that developed by 
time due to exposing of ergonomics risk factor and could affect worker health.  Thus, in the long term, 

this symptom will affect overall productivity.  Therefore, through the integration of lean manufacturing 

and ergonomics, an organisation could enhance productivity through the elimination of waste which due 
to non-value added activities including poor posture movement. 6S is in the new perspective is to create 

and maintain organisation in clean, safe and efficient that enables the highest level of value-added 

performance. The awareness of worker safety from MSD disease also part of 6S. 
The 6S methodology is a progressive expansion of traditional 5S which design to reduce damages, 

accidents and optimize productivity in the workplace. The safety in 6S is a way of ensuring the worker 

and workplace are safe which free from accident, injuries, fatigue and pain [16]. 



1st ProSES Symposium 2019

IOP Conf. Series: Materials Science and Engineering 702 (2019) 012057

IOP Publishing

doi:10.1088/1757-899X/702/1/012057

3

 
 

 

 

 
 

2.  Methodology 

The methodology of this study comprised of three phases. Firstly, the questionnaire is distributed to the 

workers.  The questionnaire used in this study is a Nordic Questionnaire.  The main purpose of this 
questionnaire is to evaluate the musculoskeletal disorder in the perspective of the ergonomics context 

and for occupational healthcare service [17]. The workers were asked to rate their musculoskeletal 

symptoms based on the provided questionnaire. They are encouraged to ask on any unclear information 
for clarification. Only three workers were evaluated with the range of age between 19 to 53 years old. 

Similarly, Fazi et al.  also conducted an ergonomic study in food company with three workers [7]. Total 

working postures evaluated comprised of 11 processes. The researcher also observed and identified an 

awkward posture. RULA assessment was selected for this analysis because most of the workers were 
discovered upper extremity MSD. Then, Delmia software was used to generate an assessment score. All 

movements were simulated according to the real workers' movement in their working area. The 

simulation was followed exactly based on recorded movement which was taken by the video recorder. 
Before recording, the workers were informed to work as usual without interruption. Total score will 

determine whether the job needs an immediate change to reduce MSD risk.  Table 1 shows the reference 

of RULA assessment for level of MSD risk.    

 
Table 1. RULA Score [13] 

Score Level of MSD Risk 

 

1-2 Negligible risk, no action required 

3-4 Low risk, change may be needed 

5-6 Medium risk, further investigation change soon 
7+ Very high risk, implement change now. 

 

However, the walkthrough was carried out to observe any wastes incurred in this company. Any 
abnormal movement, process or activity were recorded for improvement. 

3.  Result 

The main objective of lean manufacturing is to eliminate waste.  The observation shows that all of the 

workers were felt pain to their body due to uncomfortable while performing the job. As a result, they 
have to stop frequently for a rest about one to two minutes. Table 2 shows the questionnaire result of 

pain gained by the workers.  The effect of the awkward posture has caused productivity low. In average 

they were operated 77 minutes for 50 packs per cycle which in total 150 packs per day. Three workers 
were working here, two female and one male. All of them were having the same pain at their neck and 

shoulders since the last 12 months.  However, only one worker had pain at her wrist since last 12 months, 

especially when performing the heavy lifting (HL).    

 

Table 2. Questionnaire Result 

Sex Height 

(cm) 

Weight 

(kg) 

Neck Shoulder Wrist 

M 167 67 Yes Yes No 

F 158 57 Yes Yes Yes (HL) 

F 161 60 Yes Yes No 

*Note: M=Male; F=Female 
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The Delmia simulation analysis shows the details of the score as in table 3.  

 

Table 3. The RULA Scores by using DELMIA Software 

Process Arm and 

Wrist Score 

Neck, 

Trunk and 

Legs Score 

Final 

Score 

Risk level 

Weighing and 
Measuring 

5 7 7 High 

First Rolling 7 2 5 Medium 

Second 
Rolling 

5 3 4 Low 

Boiling 5 2 4 Low 

Cooling 6 3 5 Medium 

Packaging 7 2 5 Medium 

 

Table 3 shows RULA assessment and risk level for every process. The highest score is 7 for weighing 

and measuring.  This score means high risk which needs an immediate change of current working 

posture. It was due to the worker need to bend their body at 90 degrees while weighing and measuring 

as shown in Figure 1(a). Figure 1(b) is based on Delmia simulation. The worker continues to bend for a 

long period with frequently has a short period of break. It was observed that this working posture has 

influenced the neck and trunk due to bending and twisting while filling for the weighing process. This 

working position is classified as an awkward posture. The increasing level of fatigue might effects 

productivity. The worker agreed that they were discovered mild pain at their neck and back. 

  

a)  
 

 

b)  

Figure 1. (a) Real working condition for weighing and measuring (b) Delmia Simulation of Weighing 

and Measuring processes 
 

Whereas three processes, first rolling, cooling and packaging were classified as medium risk.  These 

processes need to be carried out further investigation as an effort to increase productivity.  Other two 

processes second rolling and boiling were categorised as low risk. Although this level is considered safe 
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for the worker, it still has a tendency to increase the risk level if the worker keeps using the same method, 

especially on boiling.   As for safety and health precautions, the bending posture could be avoided 

through the development of jig or use table with a recommended height of 0.8m to 0.9m for weighing 

and measuring [18].  Figure 2(a) shows the sketch of a suggested working table.        

The suggested working table height was simulated in the DELMIA software as in figure 2(b) and the 

result shows positive with the final score of 3. The height of the table should be around 0.8 m to 0.9 m 

below to the average of worker elbow height or suitable with the worker working height according to 

guidelines that may vary [19].  

 
 

   

(a)  
 

(b) 

 

Figure 2. (a) Suggested working table height (b) DELMIA analysis with a suggestion of table height 
 

The study also identified non-value-added activity which known as scooping up the flour and 

weighing the noodle. These processes consume too much time to get the right weight. It took about 20 

minutes for every batch. It was due to manually filled in without using any standard container. Therefore, 

this study has suggested to the company to use the right scoop with almost the right weight as needed 

compared to the current process which requires repeating process before getting the right weight. Due 

to time constraint, this study is limited to the suggestion for improvement only. 

4.  Conclusion 
The integration of basic lean manufacturing and ergonomics could enhance company performance.  

Some companies especially SME are lack of expertise in lean manufacturing and ergonomics. Therefore, 

in this case study, the research has concentrated on how basic lean manufacturing system and 

ergonomics could be implemented in SME-food’s company. The research has discovered the problems 

on ergonomic and lean manufacturing which are awkward working posture and non-value added 

activities.  After the investigation carried out thoroughly, the safety and working condition has been 

proposed to a better working posture. The RULA evaluation has proved that the current working position 

for weighing and measuring need to change immediately. As in this study, the working posture can be 

improvised by using a table with a proper height between 0.8 m to 0.9 m. The simulation has validated 

the immediate change of working height that could reduce RULA score from 7 to 3. It is expected that 

the improvement of working posture could enhance company performance by reducing the lead time to 

less than 77 minutes for 50 packs. It could be achieved once the non-value activity on bending too long 

is eliminated. As overall production, this company is predicted to produce more than 150 packs per day.  

0.83 m 
0.79 m 

0.8m-0.9m 
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Embedding ergonomic features in lean manufacturing implementation will lessen mistakes, improve 

productivity and reduce WMSD risk factors.  
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