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ABSTRACT

In a food industry laboratory, some activities are at risk of causing MSDs (Muscullos Skeletal Disorder). Based on the
results of general interviews addressed to 10 microbiology laboratory assistants, the results obtained by workers
experiencing complaints of pain in the upper neck, lower neck, shoulders, back, right upper arm, waist, buttocks,
elbows, wrists, and calves. Based on the number of complaints due to work disturbances, it is necessary to identify a
more in-depth assessment of work factors and risk levels using the Rapid Entire Body Assessment (REBA) method.
The results of this study based on the Nordic Body Maps questionnaire aimed at 10 microbiology laboratory
assistants in the food industry laboratory, the highest value is complaints of pain in the waist, this is related to work
position no. 7, namely the position of placing the Erlenmeyer that has been tested into a basket located on the floor.
Then the assessment of work positions in group A = 7 and group B = 2 so that the results of the group C table
assessment = 9 + 1 (load value) = 10 (including the risk level category 3/ high), so further investigation is needed.
Key Words: Employee Complaints, Nordic Body Maps, Rapid Entire Body Assessment, Sample Testing.

1. INTRODUCTION

In the industrial world, comfort and safety at work must be a concern for the company, to avoid injury while
working. A food industry laboratory cannot escape the activities that result in MSDS. Musculoskeletal disorders
(MSDs) are disorders/injuries that occur in both the musculoskeletal and skeletal systems and are usually improper
work postures, overexertion, overstretching or over-compression, and others. (Bagus Setiawan, 2018).

For laboratory testing, there are chemical, physical, and microbiological tests, microbiological tests that are
often carried out in the food industry are Total Plate Count (TPC) tests. in TPC testing there is one activity that causes
many complaints from laboratory assistants, namely the activity of placing erlenmeyers in baskets located on the floor,
including complaints on the neck, hands, back, waist, buttocks, calves, and arms. The main risk factors for children
under 5 years of age and adults between 15 and 49 years of age (working age) are due to occupational risks. In 2010,
Indonesia ranked 6th in the incidence of low back pain and 7th in the incidence of neck pain as musculoskeletal
disorder (MSD). (Laksana & Srisantyorini, 2020).

2. LITERATURE REVIEW
2.1.Sections and Subsections

According to Prabaswari et al., (2020), Ergonomics is "A systematic branch of science to utilize information
about human nature, abilities and limitations to design work systems so that people can live and work on that system
properly, namely achieving the desired goals through that work, effectively, safely and comfortably".

2.2.Work Biomechanic
Work biomechanics is a discipline that studies the physical interaction of workers with equipment, machines,
and materials intending to improve worker performance by minimizing the risk of musculoskeletal disorders. Work
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biomechanics is a discipline that does not stand alone, but is an integration of various disciplines that aim to minimize
the risk of human muscular skeletal complaints caused by their activities. (Bagus Setiawan, 2018).

Work Related-Musculoskeletal Disorder (WMSDs) is a disorder of the muscular-skeletal system due to work
activities. Musculoskeletal disorders (MSDs) are disorders that occur in the muscular-skeletal system, both in the
skeletal muscles and in the skeletal bones, which usually occur due to incorrect work posture, overexertion,
overstretching or over-compression, and others.

3. METHOD

Explaining research chronologically, including research design, research procedure (in the form of algorithms,
Pseudocode, or other), how to test, and data acquisition (Dyah Priamsari, 2016), (Grobelny J. and Michalski R, 2020).
The description of the course of research should be supported by references, so the explanation can be accepted
scientifically [10], [6] Figures 1-2 and Table 1 are presented center, as shown below and cited in the manuscript (Dyah
Priamsari, 2016), (Prabaswari et al, 2020). Figure 2(a) shows math representation ability students and Figure 2(b)
reasoning ability students.
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Table 1. Internal consistency reliability of biology test

SI. No. Indicator Value

1 Number of Items 60

2 Kuder Richardson (KR-20) 0.620

3 Cronbach's Alpha Based on 0.617

Standardized ltems

4 Mean Item Difficulty 0.56

5 Mean Item Difficulty 0.4
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4. RESULTS AND DISCUSSION
4.1. TPC Test Process Analysis
Based on direct observation shown in Table 1, the TPC testing process is as follows:

Table 1. Activity Observation Result

NO ACTIVITIES WORK FREQUENCY TIME
ATTITUDE ESTIMATION
TIME
1. Take the Erlenmeyer in the Head down 8 times 2 minutes

bottom basket to be pelleted
in the laminar chamber.

2. Opening the newspaper cover | Untie the rope 30 times 3 minutes
on the Erlenmeyer using both hands
3. Weighing the sample Pouring the sample 30 times 30 minutes
into an Erlenmeyer
4, Take the cup in the lower Turning the body 5 times 3 minutes
basket to be placed in the backward and then
laminar. looking down
Unpacking the cup Opening a 10 times 3 minutes
5. newspaper with
both hands
6. Pipetting sample from Grasping the tip of 120 times 120 minutes
Erlenmeyer to cup the pipette
containing the
sample and
transferring it to
the cup.
7. Transferring the tested The body position 30 times 15 minutes
Erlenmeyer to the basket bends to the side
under laminar with the hand
placing the

Erlenmeyer into
the basket below.

8. Taking PCA (Plate Count Walking while 1time 2 minutes
Agar) media from the water | carrying an
bath Erlenmeyer
containing PCA
media
9. Pouring PCA media into the | Right-hand 120 times 30 minutes
cup containing the sample position holding an
Erlenmeyer

4.2.Nordic Body Maps Questionnaire Results

Based on Figure 1 the results of the Nordic Body Maps questionnaire, the highest value is complaints at the
waist with a score of 30. After observation, this is related to work position no. 7, namely the process of placing the
Erlenmeyer that has been tested into a basket located on the floor. In this position, the body posture of the laboratory
assistant is bent and one leg supports the weight of the body and the right hand puts the Erlenmeyer into the basket on
the floor. The bent position resulted in complaints of back pain experienced by laboratory workers because it was done
repeatedly 30 times with a total estimated time of 15 minutes from the total TPC processing time of 3 to 4 hours.
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Figure 1. Image of Questionnaire Results

4.3. Assessment of Work Positions Using REBA
1. Group A Score

The position on the neck forms an angle of 11°, then the score obtained = 1. The position on the body forms
an angle of 34° = 3 (rotating position bends), then the score obtained = 3 + 1 = 4. The position of the two legs
forms an angle of 84° = 2 (one leg holds the weight of the body, plus 2 because it is bent 30°-60° flexion), then the
score is 2 + 2 = 4. Posture Score group A: 7+2=9.

Figure 2. Group A Assessment Picture
2. Group B Score
The position on the neck forms an angle of 11°, then the score obtained = 1. The position on the body forms an
angle of 34° = 3 (rotating position bends), then the score obtained = 3 + 1 = 4. The position of the two legs forms an
angle of 84° = 2 (one leg holds the weight of the body, plus 2 because it is bent 30°-60° flexion), then the score is 2 + 2
= 4. Posture Score group A: 7+ 2 =9.
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Figure 3. Group B Assessment Picture
3. Group C Score
Group C score = 9. Muscle activity score = 1 (the activity is performed quickly and there is a change in work
attitude). GRAND REBA SCORE 9+1= 10 from the results of the research that has been carried out, it is obtained that
the Grand REBA Score is 10, so further investigation is needed and the implementation of changes/actions is carried
out immediately to improve the work position on TPC sample testing to overcome employee complaints.
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Figure 4. Culture room layout before Figure 5. Culture room layout after
recommendation recommendation

In the picture above, it is recommended that the cabinet be moved to the incubation room so that the laminar
position can be aligned and organized. Then to reduce bending movements such as work attitude number 7, the author
recommends the procurement of a table as a place to place the equipment used for testing.

S

Figure 6. Recommendation Table
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In Figure 5 there are 2 upper and lower shelves that can be used to place work containing testing equipment. The
upper shelf can be used to place Erlenmeyer. While the bottom can be used to place baskets containing test equipment.
On the table legs, there are wheels to make it easier for workers to move the table so that it is flexible. While the top
has a handle to push the table when it is about to be moved.

Figure 7. Recommended Ergonomic Work Position
In the figure above there are recommendations for ergonomic work positions, it is known in the figure that the
score from group A assessment is 2 and the score from group B assessment is 3, so that the result of group C score is
2. So, the final REBA score obtained is 2 with a negligible risk level.

5. CONCLUSION

Based on the results of data analysis in the previous chapter, the research that has been carried out has
concluded from the identification results in the process of working on TPC samples in the food industry laboratory
after based on the Nordic Body Maps questionnaire, the highest value is in complaints about pain in the waist, this is
related to work position no. 7, namely placing the Erlenmeyer that has been tested into a basket located on the floor.
The position of the basket on the floor causes workers to bend their bodies repeatedly 30 times with a total estimated
time of 15 minutes. From the measurement results using the REBA method, it is known that the assessment of group
A =7 and group B = 2. Then the assessment in the group C table = 9 with a load value of 1. Then the final REBA
score is 10 (high-risk level 3 / high), therefore further investigation is needed, and immediate implementation of
changes/actions is carried out. To overcome workers' complaints of a high level of risk, the author recommends
changes in work position and laminar room layout, as well as the provision of a table as a container for placing baskets
containing test equipment and media used for microbiological testing.

Suggestions can be given to food industry laboratories to reduce worker complaints in the TPC test, namely
changing the position of laminar and cabinet cabinets, procuring tables for testing aids, and briefing workers on
ergonomics and correct work positions.

REFERENCES

Aji Samudra P., "Safety Analysis of Printing Activities at Morfo Industries Using the Rula (Rapid Upper Limb
Assessment) and Reba (Rapid Entire Body Assessment) Methods," X11(2), 235-248, 2017.

Ariyanti S., “Rotary Table Design as a Facility at. Industrial Engineering Study Program, Faculty of Engineering,
Tarumanagara University 2 Program,” 2014.

Anisah, Yuliarty, P., and Anggraini, R., "Ergonomic Ablution Place Design Based on User Anthropometrics.” (Case
Study at Mall Abc," Vol. 13(3), 284-290, 2018,
https://publikasi.mercubuana.ac.id/index.php/pasti/article/view/4982

wWww.ijsar.net Page 6

DOI: 10.54756/1JSAR.2024.9




International Journal of Scientific and Academic Research (IJSAR), Vol.4, Issue 6, June-2024

Atmojo, E. B. T., “Nordic Body Map Analysis of the Coffee Drying Work Process by Coffee Farmers. Valtech
Journal,” 3(1), 30-33, 2020.

Bagus Setiawan, "Analysis of Work System Improvements Using the Rapid Upper Limb Assessment (RULA) Method
to Reduce the Risk of Musculoskeletal Disorders (Case Study on the Tofu Making Process of CV.Usaha Jaya),"
E-Conversion - Proposal for a Cluster of Excellence, 29-50, 2018.

Choi K. H., Kim D. M., Cho M. U., Park C. W., Kim S. Y., Kim M. J.,, and Kong Y. K, “Application of hall risk
assessment tool by comparison with other ergonomic risk assessment tools,” International Journal of
Environmental Research and Public Health, 17(18), 1-9, 2020, https://doi.org/10.3390/ijerph17186479

Dyah Priamsari, R. P. (2016). Ergonomic Assessment at PT Perkebunan Tambi Using OWAS, RULA, and REBA

Tools (Case Study at Tanjungsari plantation unit)," Industrial Engineering Online Journal, 5(1), 1-8, 2016

Fatimah, Determination of Work Risk Level Using Reba Score. Cornell University of Ergonomics, 2012

Grobelny J. and Michalski R, “Preventing work-related musculoskeletal disorders in manufacturing by digital human

modeling,” International Journal of Environmental Research and Public Health, 17(22), 1-19, 2020
https://doi.org/ 10.3390/ijerph17228676
Laksana A. J., & Srisantyorini T., "Risk Analysis of Musculoskeletal Disorders (MSDs) in Welding Operators in the
Manufacturing Section at PT https://jurnal.umj.ac.id/index.php/AN-NUR/article/view/7134/4416

Prabaswari A. D., Suryoputro M. R., & Utomo B. W., "Analysis of Work Posture at a Company engaged in
Inspection, Supervision, Testing, and Assessment," PASTI Journal, 14(2), 181, 2020. https://doi.org/
10.22441/pasti.2020.v14i2.008
Rumangu O., Achmad P., and Mesak, R., ‘“Relationship.between.work.position.and.musculoskeletal
complaints.among.palm.sugar farmers.in.upper.rumoong.village,” PIDEMIA UNIMA Journal of Public
Health , 02(02), 2021. https://ejurnal-mapalus-unima.ac.id/index.php/epidemia/article/view/1127/594

Yuliarty P., and Soegiyanto S., "Ergonomic Risk Level Analysis at Chassis and Tire Working Points Using the Rapid
Entire Body Assessment (REBA) Method in the Assembly Frame Department of PT X (Car Assembly
Industry)," National Science and Technology Seminar, November, 1-11, 2017.

E-mail: novera.elisa@mercubuana.ac.id

wWww.ijsar.net Page 7

DOI: 10.54756/1JSAR.2024.9



mailto:novera.elisa@mercubuana.ac.id

