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Abstract 

 

Prevalence of work-related musculoskeletal disorders (WMSD) in the agricultural industry is a very 

serious problem but it is not well investigated and understood. In this paper, the authors have made 

an attempt to evaluate the prevalence of WMSD in oil palm industry during harvesting fresh fruit 

bunches (FFB). Data collection was conducted by conducting face-to-face structured interviews 

with FFB harvesters. In addition, video recording on seven FFB harvesters were conducted while 

they are performing the harvesting work. Demographic data shows that the mean age of FFB 

harvester was 41.3 years and 71.4% of them are smokers. Rapid Upper Limb Assessment (RULA) 

method was used to evaluate the prevalence of WMSD by observing the working postures of the 

FFB harvesters. RULA analysis of the observed results showed that 83% of the FFB harvesters 

have scored 7 during harvesting work, which means postural changes must be carried out 

immediately. Meanwhile, 17% FFB harvesters have scored 5, which means postural change must be 

carried out soon. Repetitive work is also a main factor that contributes to high prevalence of 

WMSD among FFB harvesters while they are pulling and pushing the FFB.  

 

Introduction 

 

Palm oil cultivation is the main crop in Malaysia nowadays. Therefore, many workers are involved 

in this area, starting from planting until producing and selling the oil palm based products to the 

consumer. In terms of employment, it is estimated more than 405,000 workers are involved and 

accommodate more than 200 000 families through the Organized Land Development Scheme [1]. 

On average, 50 laborers are needed for one hectare land per day to work on the oil palm plantation 

[2]. Among the works to be done by workers in oil palm plantations is harvesting FFB before being 

sent to the processing plant. 

Harvesting FFB is not an easy job. It requires high strength due to the heavy work patterns. 

Thus, ergonomics are important factors to be studied. Even though there are many studies related to 

WMSD had been carried out before, such as Deros et al. [3] and Seaman [4]. However, there are 

very few studies that were related to work in palm oil plantations, especially during harvesting of 

FFB [5, 6]. Therefore, in this study the authors shall focus on the prevalence of WMSD during 

harvesting FFB by using the RULA method. 

 

Methods 

 

Study design 

A cross-sectional study was conducted in Kuala Selangor and data collection is done by doing face-

to-face interviews, video recording and direct observation of FFB harvesters’ working posture 

during harvesting FFB in oil palm plantation. 
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Sample size 

The sample size was 7 FFB harvesters, aged between 30 - 57 years old and FFB harvesters who had 

any history of accidents were excluded. 

 

Subjective Assessment 

The survey questionnaire was consisted of demographic information; age, educational level, 

smoking status and working experience in oil palm industry, while physical ergonomic factors 

consisted numbers of FFB harvested in a day and time required to harvest each FFB. 

 

RULA 

To further strengthen the data received from the Subjective Assessment conducted, the RULA 

method [7] was done on the subject during harvesting FFB. The observations were made on the 

occurrence of WMSD factors, i.e. work postures performed by the subjects. Figure 1 shows the 

RULA assessment method that has been carried out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 RULA assessment method 

 

Results 

 

Demographic Data 

 

The number of subjects is 7, and the mean age is 41.3 years and all of them are male. In addition, 5 

of them are smokers and more than half have low education levels, i.e. up to lower secondary 

school. Details of the FFB harvester demographic data are shown in Table 1. 

 

 

Table 1 Demographic Data of FFB Harvesters 

Characteristics N (%) 

Age (mean ± SD) yrs= 41.3 ± 9.4  

Educational level 

 Primary school 

 Lower secondary school 

 Upper secondary school 

 

3 (42.8) 

2 (28.6) 

2 (28.6) 

Smoking Status 

 Yes 

 No 

 

5 (71.4) 

2 (28.6) 

Years smoking (mean ± SD) yrs = 19.2 ± 7.3  

Exercise frequency 0 
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On average, subjects had been working in oil palm plantations for 12 years. Every day they will 

work for 6 hours with 1 hour break. They will harvest up to 88 bunches of FFB in each working day 

cycle. From the analysis, it was found that all of them had experienced work fatigue trough the 

activity. Table 2 shows the FFB harvesters’ physical ergonomic factors in harvesting FFB in oil 

palm plantation. 

 

Table 2 Physical Ergonomic Factors (N=7) 

Characteristics N (%) 

Working experience (mean ± SD) yrs = 12.1 ± 9.3  

Working days in a month (mean ± SD) days = 24.9 ± 0.4  

Working hours in a day (mean ± SD) hrs = 6.0 ± 1.2  

Break duration (mean ± SD) minute =60.0 ± 0.0  

Number of FFB harvested in a day (mean ± SD) 88.6 ± 3.8  

Time to harvest 1 FFB (mean ± SD) sec = 4.1 ± 1.5  

Experiencing work fatigue 

 Yes 

 No 

 

7 (100) 

0 

Frequency having work fatigue 

 Sometimes 

 Frequently 

 Always 

 

5 (71.4) 

2 (28.6) 

0 

 

Video recording observation 

 

Observation on video recording is made on the subject during the harvesting process. Only 6 

subjects are recorded because 1 subject is driving a truck to collect all the harvested FFB. Figure 2 

shows the selected harvesting work by the 6 subjects, which are taken from the original video 

recording. 

                               
       Subject 1    Subject 2        Subject 3 

 

                                 
   Subject 4     Subject 5      Subject 6 

 

Figure 2 Selected harvesting work by the six subjects 
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Ergonomic risk using the RULA scoring method 

 

Table 3 shows the RULA scoring during harvesting FFB. All subjects have scored 5 for wrist and 

arm, while neck, trunk and leg score is ranging between 4 to 8 points. In addition, 83% of the final 

score is 7, which indicates the harvesting posture need to be investigated and immediate change 

should be implemented. Table 2 also showed that only 1 person has scored 5, indicating that further 

investigation should be carried out and harvesting posture should be changed soon.  

 

Table 3 RULA score during harvesting FFB 

Subject 
Wrist and arm 

score 

Neck, trunk & leg 

score 
Final score 

1 5 7 7 

2 5 8 7 

3 5 4 5 

4 5 6 7 

5 5 6 7 

6 5 7 7 

 

Discussion 

 

From the RULA score, it was found that high prevalence (100%) of WMSD occurs during 

harvesting FFB, i.e. 83% of it needs to be changed immediately while 17% of it should be changed 

soon. This score is due to abnormal posture that the subjects had to carry out during harvesting FFB 

from tall trees. From previous studies, it shows that abnormal postures can give significant effect 

toward WMSD [8-11]. 

 

The length of the pole used by the subjects can also give effect towards WMSD. This is due to 

unmatched anthropometric data between the subject and the length of pole used. The 

anthropometric data are very important to help human limitation. Studies by Dhimmar et al. [12] 

shows that investing working tools according to anthropometric data can increase effectiveness and 

workers' performance. 

 

Another factor that increases the WMSD during harvesting FFB is repetitive movement of the 

subject during the harvesting work. The subject has to pull the sickle many times before the FFB 

can be harvested. Studies from different kind of working sectors [13-19] shows that repetitive work 

will give a very high prevalence on WMSD to workers, and can lead to absentees due to the pain 

that they are facing. 

From the RULA analysis that had been carried out, there is a constraint that is questionable. The 

force used by subjects during pulling the sickle while harvesting cannot be assessed. This due to 

EMG data is not recorded by the authors. Force is also one of factors that can lead to WMSD. From 

[20], it shows that EMG data will give an accurate value for the force use during harvesting. 

Therefore, the data collection can be improved by considering the EMG data, so that the prevalence 

of WMSD can be collected accurately. 

Conclusion 

This study shows that high prevalence occurs during harvesting oil palm fresh fruit bunches by 

using RULA method. The authors found that the prevalence occurrence are due to abnormal 

postures carried out during harvesting work, unmatched between the tool and anthropometric data, 

and the repetitive work carried by the workers. Therefore, further investigation and improvement is 

needed in this work area to prevent high risk of WMSD for this occupation. 
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