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ABSTRACT 

Fatigue affects a person's physical capacity, mental, and emotional level, which can lead to a lack of alertness, which is 

characterized by decreased reaction to something and reduced motor skills. Tired workers tend to have weak attitudes 

and motivation to work. This situation increases the risk of accidents at work. Fatigue is unique because for the same 

load the level of fatigue can be different, and anthropometry is also unique because each human individual has a different 

combination of body sizes. So that analyzing the relationship between these two unique variables is very interesting and 

becomes a problem that is revealed in this study. Fatigue is divided into mental fatigue and physical fatigue [5]. Mental 

fatigue was measured using the Nordic Body Map and REBA, where the Nordic Body Map was taken at the time of the 

static anthropometric position and REBA at the time of the dynamic anthropometric position. While physical fatigue 

can be observed through the physical condition of workers, namely blood pressure and pulse. The sample consists of 40 

welding workers with the same level of education and age. The results of the study: (1) in general, body anthropometry 

has a significant effect on both physical and mental fatigue; (2) body static anthropometry has a significant effect on 

workers' mental physical fatigue, (3) body static anthropometry has no significant effect on physical fatigue in terms of 

workers' blood pressure, (4) body static anthropometry has a significant effect on physical fatigue in terms of the 

worker's pulse, ( 5) body dynamic anthropometry has a significant effect on physical fatigue in terms of workers' 

feelings, (6) body dynamic anthropometry has a significant effect on physical fatigue in terms of blood pressure of 

welding workers, and (7) body dynamic anthropometry has no significant effect on physical fatigue in terms of pulse 

workers. Suggestions that there is a need for further research with a review of fatigue from different aspects such as 

biomedicine, body weight and so on. 

Keywords: Anthropometry, REBA, NBM, Fatigue. 

1. INTRODUCTION 

Fatigue affects a person's physical capacity, mental, 

and emotional level, leading to a lack of alertness, which 

is characterized by a decreased reaction to something and 

reduced motor skills. Conor O'Neill and Kriengsak 

Panuwatwanich [1] found a significant relationship 

between fatigue and productivity, and productivity 

decreased with increasing fatigue levels. Khosro 

Sadeghniiat-Haghighi and Zohreh Yazdi [2] mention that 

fatigue is closely related to work performance and work 

accidents. Increased fatigue levels are at risk of triggering 

a decrease in work and an increase in work accidents. 

Kustono [3] describes that work attitudes affect a person's 

actions. Tired workers tend to have weak attitudes and 

motivation to work. This situation increases the risk of 

accidents at work. 

In fact, it is often found that at the same load, one 

person can feel very tired, but other workers are not tired 

at all, meaning that fatigue can be individual. Individual 

characters that can be measured physically are the 

anthropometry of the body. Therefore, this study seeks to 

reveal the relationship between fatigue and body 

anthropometry. Meanwhile, according to Kustono and 

Muid [4], body anthropometry can be divided into static 

anthropometry, namely body size in a static state, and 

dynamic anthropometry, which is body measurement 

based on position when the body is working. Fatigue can 

be divided into mental fatigue and physical fatigue [5]. 

Mental fatigue can be measured using the Nordic Body 

Map and REBA, where the Nordic Body Map is taken at 

the time of the static anthropometric position and REBA 

at the dynamic anthropometric position. In contrast, 
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physical fatigue can be observed through the physical 

condition of workers, namely blood pressure and pulse. 

Blood pressure is the force (push) of blood against 

artery walls when blood is pumped out of the heart 

throughout the body [6]. When humans are active, there 

will be a metabolic process in the body to produce 

energy. The energy produced is in the form of mechanical 

energy, which is used to move. At the time of the activity, 

a person will occur physiological changes in the body. 

These changes can be used as indicators to determine the 

level of body fatigue. Physiological changes can be 

observed through indicators of change, one of which is 

blood pressure. 

The pulse rate can be used to measure the fatigue a 

person feels. This approach can be done considering that 

the heavier a person's physical work is, the heavier the 

work of the heart. It can be assumed that the increase in 

heart rate is solely caused by an increase in the intensity 

of physical work [7]. 

REBA is used to assess repetitive movements and the 

most frequently performed movements from head to toe. 

REBA is used to calculate the level of risk that can occur 

in connection with work that can cause MSDs 

(musculoskeletal disorders) by displaying a series of 

tables to make an assessment based on body posture [8]. 

Nordic Body Map is used to assess the severity of skeletal 

muscle disorders of individuals or groups of workers. 

This questionnaire from the Nordic Body Map 

completely describes the body parts that workers may 

complain about, from the neck to the ankles, which 

includes 28 skeletal muscles on both the right and left 

sides of the body. 

The importance of body anthropometry as the basis 

for fatigue and productivity research, for example, can be 

seen in the previous research by Iftikar et al. [9], 

revealing that in redesigning machines, machine tools, 

and the work environment, an anthropometric database is 

essential because it affects work productivity, (2) 

Based on the discussion above, fatigue is unique 

because for the same load, the level of fatigue can be 

different, and anthropometry is also unique because 

every human individual has a different combination of 

body sizes. Thus, analyzing the relationship between two 

unique variables is interesting to carry out. 

2. MATERIALS AND METHODS 

2.1. Problem Statements 

1. Is there any effect of body static anthropometry on 

workers' mental fatigue? 

2. Is there any influence of body static anthropometry 

with physical fatigue of workers, if the fatigue is 

viewed from the worker's blood pressure? 

3. Is there any influence of body static anthropometry 

with physical fatigue of workers, if the fatigue is 

viewed from the pulse of workers? 

4. Is there any influence of body dynamic 

anthropometry on workers' mental fatigue? 

5. Is there any effect of body dynamic anthropometry 

with physical fatigue of workers, if the fatigue is 

viewed from the workers' blood pressure? 

6. Is there any influence of body dynamic 

anthropometry with the physical fatigue of workers, 

if the fatigue is viewed from the pulse of the workers? 

 

The structural research model can be shown in Figure 

1 below. 

 

Figure 1 Structural Model of the Effect of Body 

Anthropometry on Fatigue Incidence. 

Figure description: 

Independent Variable: 

X1 = Static body anthropometry 

X2 = Anthropometry of dynamic bodies Dependent 

Variable: 

Y1 = Mental fatigue 

Y2 = Physical fatigue based on blood pressure  

   measurement values  

Y3 = Physical exhaustion based on pulse rate  

   Measurement 

2.2. Methods 

This study employed an experimental study. The 

sample is 40 (forty workers) with relatively the same age 

and education level. The independent variable is body 

anthropometry, and the dependent variable is fatigue. 

Control variables are age, education level, workload, and 

time to complete the workload. 

The research steps are presented as follows: (1) 

samples were taken from 40 workers with relatively the 

same age and the same level of education, (2) samples 

were measured by static and dynamic anthropometry, 

measured blood pressure and pulse, asked to answer 

REBA and NBM questionnaires, (3) the sample is asked 

to do welding work (with the same job sheet) and in the 

same time (4 hours) (4) after doing the same job then the 

sample is asked to answer the REBA and NBM 

FATIGUE 

ANTHROPOMETRY 

X2 

X1 

Y3 

Y2 

Y1 

102             D. Kustono et al.



  

 

questionnaires, heart rate and blood pressure are 

measured and (5) the data is processed by comparing 

before and after loading. In more detail can be seen in 

Figure 2. 

 
Figure 2 Research Steps. 

3. RESULTS AND DISCUSSION 

Data were analyzed using The LISREL 8.80 program 

produces a structural model as shown in Figure 3. 

Body static anthropometry has a significant effect on 

workers' mental fatigue (p<0.05). An increase in body 

anthropometry by one unit will increase the degree of 

mental fatigue by 1,093 parts. Taken together, body 

anthropometry (both static and dynamic) contributes 

91.5% to workers' mental fatigue. The effect that occurs 

when the anthropometric value of the practitioner is 

higher, the degree of fatigue complaints increases, 

because the higher the anthropometric size of a person's 

body when receiving a load continuously, the tendency 

to feel tired. In line with that, this research is supported 

by the results of research conducted by Dianastiti [10] 

that body anthropometry affects the physical ergonomics 

of female workers in the cigarette industry, and this is due 

to the lack of movement carried out while working by 

female workers in the cigarette industry. 

Body static anthropometry has no significant effect 

on physical fatigue in terms of workers' blood pressure 

(p=0.375). Dianastiti's [10] study revealed that body 

anthropometry has no effect on the ergonomic fatigue 

syndrome of female workers in the cigarette industry 

because ergonomic fatigue syndrome will occur if a 

person experiences stress that arises from his mind not 

because of his physical condition. 

Body static anthropometry has a significant effect on 

physical fatigue in terms of the worker's pulse. An 

increase in body anthropometry by one unit will increase 

the degree of fatigue seen from the pulse rate by 2.03 

parts. Taken together, body anthropometry (both static 

and dynamic) contributes 71.8% to fatigue based on the 

size of the worker's pulse. The effect that occurs when the 

anthropometric value of workers is higher, the degree of 

fatigue complaints increases because the larger the 

anthropometric size of a person's body when receiving a 

load continuously, the tendency to feel tired. 

Body dynamic anthropometry has a significant effect 

(p<0.05) on workers' mental fatigue. Each dynamic 

anthropometric variable of the body increases by 1. The 

level of mental fatigue will increase by 0.738 and 

together with static anthropometry and dynamic 

anthropometry, it can explain the mental fatigue variable 

by 91.5%. The remaining 8.5% is influenced by other 

factors not explained in the study. The results of this 

study indicate that body dynamic anthropometry has a 

significant effect on workers' mental fatigue. The effect 

Figure 3 Model Analysis Results. 
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that occurs when the practitioner's dynamic 

anthropometric value is higher, the degree of fatigue 

complaints increases, because the more often someone 

does a lot of movements with high frequency, the person 

will be prone to experiencing physical fatigue 

complaints. In line with that, this study is supported by 

Shah’s study [11] where repeated positions at work result 

in a 92-95% risk of MSDs in handicraft workers. It 

corresponds to the research conducted by Hendra [12] 

that the REBA risk score for loading palm oil into trucks 

is 8-10/high risk, and 83.7% of 117 workers feel MSDs 

complaints on the neck and back. It is also supported by 

the results of a study conducted by the European 

Campaign on MSDs (2008) which states that 235 million 

workers in Europe as many as 62% have been exposed to 

MSDs on the hands due to repetitive motion and 46% 

experience complaints of fatigue due to body position at 

work. It is in line with the previous research by Jalajuwita 

[13] that non-ergonomic posture at work is one of the 

causes of musculoskeletal fatigue. Restupuri [14] also 

explained that based on the results of his research, the 

causes of MSDs (Musculoskeletal Disorders) complaints 

in CV production workers. Wijaya Kusuma is the work 

posture of the workers throughout the production 

process. 

Dynamic anthropometry has a significant effect on 

physical fatigue in terms of workers' blood pressure 

(p<0.05). If the dynamic anthropometry of the body is 

increased by 1, the level of physical fatigue in terms of 

blood pressure will increase by 0.876 and together with 

static anthropometry and dynamic anthropometry, it is 

able to explain the variable of physical fatigue in terms 

of blood pressure of 59.8%. This finding corresponds to 

Muharmi’s study [15], which found that the higher 

the activity carried out by a person, the more 

physiological the body will increase. The physiological 

increase in the body is marked by increasing blood 

pressure. It is in line with the previous research by 

Manembu [16] revealing that the measurement of blood 

pressure (systolic and diastolic) in the sitting position and 

standing position experienced differences, where there 

was an increase in systolic and diastolic blood pressure 

from a sitting position to a standing position. 

In this study, dynamic anthropometry had no 

significant effect on physical fatigue regarding the 

welding practitioner's pulse (p>0.05). This finding 

echoes May’s (2010) research that pulse rate was affected 

by workload only for workers with a load weight of more 

than 40 kg. Meanwhile, for workers with a bodyweight 

below 40 kg, there was no increase in fatigue as seen from 

the pulse rate. 

4. CONCLUSIONS 

1. In general, body anthropometry has a significant 

effect on both physical and mental fatigue. 

2. Body static anthropometry has a significant effect on 

the physical and mental fatigue of workers. 

3. Body static anthropometry has no significant effect 

on physical fatigue in terms of workers' blood 

pressure. 

4. Body static anthropometry has a significant effect on 

physical fatigue in terms of the pulse of welding 

practitioners. 

5. Anthropometry of body dynamics significantly 

affects physical fatigue in terms of the feelings of 

welding workers. 

6. Body dynamic anthropometry has a significant effect 

on physical fatigue in welding practitioners' blood 

pressure. 

7. Anthropometry of body dynamics has no significant 

effect on physical fatigue in terms of the pulse of the 

welding practitioner. 

REFERENCES 

[1] C. O’Neill & K. Panuwatwanich, The Impact of 

Fatigue on Labour Productivity: Case Study of Dam 

Construction Project in Queensland, The 4th 

International Conference on Engineering, Project, 

and Production Management, 2013. DOI: 

https://doi.org/10.32738/ceppm.201310.0095 

[2] K. Sadeghniiat-Haghighi and Z. Yazdi, Fatigue 

management in the workplace., Ind Psychiatry 

Journal, 24(1), 2015, pp. 12-17. DOI: 

10.4103/0972- 6748.160915 

[3] D. Kustono, The Effectiveness of Work Safety 

Training Among Workers with Low Educational 

Level towards the Attitudes of Work Safety Priority 

in Small, Medium and Large-Scale Industries, 

International Conference on Indonesian Technical 

Vocational Education and Association 

(APTEKINDO 2018), 2018. DOI: 

10.2991/aptekindo-18.2018.67 

[4] D. Kustono & A. Muid, Pengaruh Antropometri 

Tubuh Terhadap Kelelahan Fisik Praktikan 

Pengelasan, Pada Workshop Teknik Mesin 

Universitas Negeri Malang, Skripsi Fakultas 

Teknik., Universitas Negeri Malang, 2019. 

[5] B. Shabri & P. Irwanto, Analysis of Mental and 

Physical Fatigue Risk Factors in Utility Unit of 

Petrochemical Company, The Indonesian Journal of 

Occupational Safety and Health., 9(1), 2020, pp. 21-

29. DOI:  

https://doi.org/10.20473/ijosh.v9i1.2020.21-29 

[6] A. Palmer, & B. William, Tekanan Darah Tinggi, 

Jakarta: Penerbit Erlangga, 2007. 

[7] H. Iridiastadi, & Yassierli, Ergonomi Suatu 

Pengantar, Bandung: PT Remaja Rosdakarya, 2016. 

104             D. Kustono et al.



  

 

[8] F.A. Hanifah, E.S. Jayanti, Y. Setyaningsih, 

Analisis Tingkat Risiko Ergonomi Menggunakan 

Metode Reba Terhadap Keluhan MSDS Pada 

Pengrajin Batik Di Kuningan, Jurnal Kesehatan 

Masyarakat Jurnal Kesehatan Masyarakat, 5(2), 

2017, pp. 106-112. DOI: 

https://doi.org/10.14710/jkm.v5i2.16439  

[9] I.Z. Sutalaksana dan A. Widiyanti, Anthropometry 

approach in workplace redesign in Indonesian 

Sundanese roof tile industries, International Journal 

of Industrial Ergonomics, 53, 2016, pp. 299-305. 

DOI: https://doi.org/10.1016/j.ergon.2016.03.002 

[10] Y. Dianastiti, Pengaruh Antropometri Tubuh 

Terhadap Kelelahan Ergonomic Para Pekerja 

Wanita di Industri Rokok, Tesis, Malang: 

Universitas Negeri Malang, 2018. 

[11] C. Shah & N.J. Vyas, Musculos-keletal Disorders 

(MSDs) Risk Assessment in Traditional Small-

Scale Industries by Using REBA (Rappid Entire 

Body Assessment) Method, International Jounal of 

Science and Research, 4(6) 2015, pp. 280-283. 

[12] Hendra & S. Rahardjo, Risiko Ergonomi dan 

Keluhan Musculoskeletal Disorders (MSDs) pada 

Pekerja Panen Kelapa Sawit, Skripsi, Depok: FKM 

UI, 2008 

[13] R.N. Jalajuwita, & I. Paskarini, Hubungan Posisi 

Kerja Dengan Keluhan Muskuloskeletal Pada Unit 

Pengelasan PT.X Bekasi, The Indonesian Journal of 

Occupational Safety and Health, 4 (1), 2015, pp. 33 

– 42. DOI: 

https://doi.org/10.20473/ijosh.v4i1.2015.33-42 

[14] D. Restupuri, M. Lukman, & Wibisono, Metode 

REBA untuk Pencegahan Musculoskeletal Disorder 

Tenaga Kerja, Jurnal Teknik Industri, 18(1), 2017, 

pp. 19 – 28. DOI: 

https://doi.org/10.22219/jtiumm.vol18.no1.19-28 

[15] I. Muharmi, & H.D. Ariesyadi, Penilaian Ergonomi 

Terhadap Beban Dan Posisi Kerja Manual Material 

Handling Di Departemen Maintenance Support 

Service PT Chevron Pasific Indonesia, Tesis, 

Bandung: Institut Teknologi Bandung, 2010. 

[16] M. Manembu, J. Rumampuk, & V.R. Danes, 

Pengaruh Posisi Duduk dan Berdiri Terhadap 

Tekanan Darah Sistolik dan Distolik pada Pegawai 

Negeri Sipil Kabupaten Minahasa Utara, Jurnal e-

Biomedik, 2(2), 2015, pp. 814 – 820. DOI: 

https://doi.org/10.35790/ebm.v3i3.10150 

Analysis of Rapid Entire Body Assessment (REBA)             105



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder.

106             D. Kustono et al.

http://creativecommons.org/licenses/by-nc/4.0/

	Analysis of Rapid Entire Body Assessment (REBA) and Nordic Body Map (NBM) on Work Fatigue

