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1   Introduction 
 

The COVID-19 outbreak prompted the Indonesian government to urge the public to limit physical contact, resulting 

in an economic crisis. This restriction on physical contact has a significant impact on many parties, including 

entrepreneurs, who must limit their outdoor and indoor activities. Up to this point, the majority of business actors, 

ranging from small to large-scale Medium Enterprises, have revealed a decline in income (Mulawarman, 2022). 

Therefore, the COVID-19 pandemic has a significant impact on business continuity and is expected to cause changes 

in business in the future, particularly in consumer behaviour (Yusuf et al., 2016). To overcome the economic crisis, 

working and conducting business from home (Work From Home - WFH) is one of the initiatives that must be 

pursued. Businesses must certainly continue to run effectively to survive, especially during this social distancing 

period, which can be an opportunity to optimize business strategies. This emphasizes the significance of identifying 

consumption and consumer behaviour in the production of goods required by the community. Furthermore, it is a 

driving force for the growth of the creative industry to support the economy (Miyake, 2001; DiDomenico & 

Nussbaum, 2011). 

One of the small entrepreneurs in Besan Village, Dawan District, Klungkung Regency is the production of 

wooden broom handles that are commonly used in dowels, garden brooms, or fibers brooms. The basis of this 

production came from the wood waste that is collected from log processing sites which are imported from outside the 

region. Sengon wood, salam wood, melinjo wood, and other panglong wood waste that can be used are among the 

wood processed. 

The method for producing the broom handle still uses traditional tools such as chisels and hand grinders to cut 

and rotate wood materials, so the results obtained are not optimal, for example, the diameter is not uniform and the 

results are not smooth and even. On average, it takes 3-4 minutes to produce one broom handle with a length of 120 

cm and a diameter of 2.1. In addition, the worker works with tables of varying heights, so the movements performed 

are not natural, which will result in muscle injury and fatigue. To solve this problem, it is necessary to develop a 

wood lathe machine with an adjustable rotation speed and worker anthropometry/size body to improve worker 

comfort and productivity (Bridger, 2008). 

A lathe is a commonly used machine tool for manufacturing components that rotates a workpiece around an axis 

of rotation to perform operations like cutting, sanding, knurling, drilling, deformation, facing, and turning. Turning 

in principle is to make a round object with a certain diameter by cutting. Therefore, several steps must be followed 

before operating a lathe. For this reason, the design of a lathe for the process of making broom handles must be 

customized based on the task for it to function properly, produce optimal products, and not endanger workers. 

Potential hazards in the workplace should be reduced or eliminated (Kroemer & Grandjean 2009). The objectives of 

this study are (1) Designing a model of a wood lathe with the addition of speed control and following the 

anthropometry of workers, and (2) increasing work productivity from the use of a wood lathe with the addition of 

speed control and following worker anthropometry (Charles & Nixon, 2019; Jung & Jung, 2001). 

 

 

2   Materials and Methods 
 

This study used an experiment with treatment by subject design method (Pocock, 2013). Subjects received two 

treatments, first using the traditional method (first period) and using the proposed method (second period). The 

traditional way of making broom handles still uses simple tools such as chisels to cut wood and grinders to turn 

wood. This process takes a long time, 4-5 minutes per piece, and the work position is still rough and pushing the 

wood, the diameter is not uniform, and the surface is still rough. The process of working on a new method (Period 2) 

using a designed lathe. 
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Figure 1. The design of the lathe machine for the production of the wooden broom handle 

 

1. Frame            9. Pillow block 

2. Tool rest for the wood    10. Belt 

3. Bolts and nuts of the tool rest     11. Pillow block mount 

4. Locking handle for the Wood           12. Electric motor 

5. Blade           13. Electric motor bolts and nuts 

6. Pillow block bolt           14. Electric motor mount 

7. Pully           15. Pully electric motor 

8. Connecting shaft           16. Long thread 

 

This study was volunteered by ten workers as the sample subject. The workload was calculated based on the worker's 

pulse measured using a pulse meter, skeletal muscle complaints observed from the Nordic Body Map questionnaire, 

and worker productivity calculated based on the number of brooms handles produced per hour by the workload. The 

results were analyzed using the t-pair test at the error rate (alpha) = 5%. 

 

 

3   Results and Discussions 
 

The anthropometric description of the worker is as follows: 

 

Table 1 

Subject anthropometry data 

 

Unit Min Max Mean SD 
Percentile 

5 50 95 

Standing height 163,21 178,02 169,17 5,21 164,21 166,32 177,92 

Standing elbow height 96,11 117,51 106,84 5,50 97,10 117,65 116,30 

Hand length 17,60 19,01 18,01 1,41 17,70 19,30 17,90 

Hand grip diameter 3,46 4,20 3,94 0,39 3,45 3,95 4,18 

Fore reach distance 69,51 75,31 72,46 2,46 69,70 75,45 74,90 

SD: standard deviation 

 

Based on the anthropometric data in Table 1 above, the dimensions of the lathe machine frame design are as follows: 

 

1) The seat height is adjusted to the worker's elbow height, which is 106.9 cm 

2) The maximum dimension of the lathe machine table according to the fore reach of the worker's hand is 72.5 

cm 

3) The width of the table is adjusted to the size of the lathe machine, in this case, the work table can be made 50 

cm. 
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4) The diameter of the wood on the handle of the broom made by a lathe is adjusted to the diameter of the handle 

of most anthropometric hands in Indonesia. In this case, the diameter of the worker's hand is between 3.5 - 4.2 

cm. 

 

   
Figure 2. Traditional method (P0)               Figure 3 Proposed method (P1) 

 

The common lathe machine that is designed following the worker's anthropometry changes works posture, 

including standing bent over to standing naturally, reducing workload and skeletal muscle complaints. The 

compatibility of work tools with the anthropometry of the worker will reduce workload (Kroemer & Grandjean 

2009; Yusuf 2014). 

 

3.1 Worker workload 

 

The workload can be measured objectively and subjectively. The workload is inferred objectively based on the 

employee's work pulse, and the workload is evaluated subjectively based on skeletal muscle complaints and general 

fatigue (Adiputra, 2002). 

 

Working Pulse 

 

The working pulse of a worker is measured both at rest (resting pulse) and while working (work pulse). The 

normality test of the data was carried out using the Shapiro-Wilk test. The results of the test revealed that the resting 

and working pulse rates in both treatments (first and second period) were normally distributed (p>0.05). The t-pair 

test was used to analyze this worker's workload as measured by his pulse rate (Waongenngarm et al., 2018; 

Escorpizo, 2008). The analysis results are shown in Table 2 below. 

 

Table 2  

Analysis of worker pulse  

 

Variable 
1st Period 2nd Period t p 

Mean SD Mean SD   

Resting Pulse 

(beats/minute) 
69,19 2,39 70,42 2,91 0,814 0,264 

Working Pulse 

(beats/minute) 
121,17 2,59 102,18 3,01 8,431 0,000 

 

Table 2 shows that the resting pulse rate was not significantly different between periods (p>0.05). This demonstrates 

that the initial conditions of the worker's resting pulse at P0 and P1 are the same. While the working pulse differed 

significantly between the first and second periods (p<0.05). According to the average, the working pulse has dropped 

from 121.17 beats per minute to 102.18 beats per minute, a 15.7% drop. Based on the category of workload, the 
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crafters are in the medium workload (Kroemer & Grandjean, 2009). Ergonomics interventions are effective for 

reducing work pulse or worker workload (Manuaba 2005; Santosa & Yusuf 2017). 

 

Skeletal Muscle Complaints 

 

Skeletal muscle complaints were measured using a Nordic Body Map questionnaire. The comparability test for 

skeletal muscle complaints was performed using the paired t-test to compare the average skeletal muscle complaints 

in the first and second periods before work, and it was discovered that the data on skeletal muscle complaints in both 

the first and second periods were normally distributed based on the normality test of the data. The analysis results are 

shown in table 3 below. 

 

Table 3 

Analysis of skeletal muscle complaints 

 

Variable 
1st Period 2nd Period t p 

Mean SD Mean SD   

Pre-muscle complaints 38,71 3,26 39,82 3,15 1,761 0,168 

Post-muscle complaints 78,64 4,21 57,21 2,49 9,211 0,001 

 

According to Table 3, there is no difference in the initial condition (pre-muscle complaints) in subjects with skeletal 

muscle complaints, but there is a significant difference (p<0.05) in the final condition (post) between the first and 

second periods. Between those periods, there was a decrease in skeletal muscle complaints from 78.64 to 57.21, or a 

27,3 % decline, and a decrease in fatigue by 27.3%. These fewer musculoskeletal complaints occurred due to the 

lathe machine being anthropometrically compatible with the worker, resulting in the change of unnatural work 

attitudes becoming natural work postures. According to Bridger (2008); Kroemer & Grandjean (2009); and 

Suarbawa et al. (2018), work postures that contradict the body's natural attitude will result in fatigue and 

musculoskeletal complaints, necessitating a more natural work attitude regulation. The results of this study are 

consistent with Manuaba's assertion that ergonomic intervention is required to reduce fatigue, and muscle 

complaints, and increase employee productivity (Manuaba, 2006). These renovations are simple and inexpensive, 

requiring only the addition of speed control and the adjustment of the lathe table to the worker's anthropometry. The 

cost of intervention is low, especially since planning is required to improve workers' work posture, reduce subjective 

complaints, and reduce workload (Sutjana, 2008). Adjusting tools with anthropometry have been shown in various 

ergonomic intervention studies to reduce workload (Dianat et al. 2015; Irwanti et al. 2018) and skeletal muscle 

complaints (Kamat et al. 2017; Sudiajeng et al., 2012). 

 

3.2 Work Productivity 

 

The work productivity is determined by dividing the number of broom handles produced by the workload and 

working time. The results of the workers’ productivity analysis are shown in Table 3 below. 

 

Table 4 

Analysis of work productivity  

 

Description 
1st Period 2nd Period 

t p* 
Mean SD p Mean SD p 

Work productivity  

(production/hr bpm) 
0,110 0,01 0,320 0,261 0,02 0,217 0,876 0,001 

    p = Significance for normality; p* = Significance for comparability 

 

According to Table 4, the p-value of data normality (p) in the groups using the traditional tool (first period) and using 

the proposed tool (second period) is statistically insignificant (p>0.05), indicating that the two data are normally 

distributed. As a result, the t-pair test can be used to analyse the work productivity difference between the first and 

second periods (Sathish et al., 2020). The analysis results show that there is a significant difference between work 
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productivity in the first and second periods (p*<0.05). According to the average work productivity in the first period 

(using traditional tools) and second period (using proposed tools based on anthropometry and speed control), there 

was a 137.2% increase in average work productivity from 0.110 to 0.320. According to the findings of this study, 

using the wood lathe machine with speed control and anthropometry compatibility can increase the work 

productivity of the worker (Uchino et al., 2014; Varonen & Mattila, 2000). Based on other studies, the design of 

ergonomically oriented tools, such as adjusting tools based on anthropometry and work system settings, will be able 

to increase workers' production results and work productivity (Dianat et al. 2015; Kasper 2014; Santosa et al. 2021; 

Wibolo and Antara 2018). As a result, to effectively produces broom handles, it is recommended that worker use the 

proposed lathe machine to increase their work productivity. 

 

4   Conclusion 
 

The following conclusions can be drawn from the research's findings and discussion. 

1) The lathe machine designed for the production of wooden broom handles has dimensions based on worker 

anthropometry, namely a table height of 106.9 cm, a table length of 72.5 cm, and a table width of 50 cm. 

2) Using the wood lathe machine with speed control and following the worker's anthropometry can help the 

worker reduce their workload. 

3) Using the wood lathe machine with speed control and following the worker's anthropometry can help to 

reduce the skeletal muscle complaints of the worker. 

4) Using the wood lathe machine with speed control and following worker anthropometry can increase the work 

productivity of the worker. 
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