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Abstract: Flower garland makers are at risk of musculoskeletal disorders (WRMSDs) due to repetitive tasks and 
sitting for long periods in inappropriate postures. This study aimed to assess ergonomic risks and develop the 
flower garland stringing device in order to reduce ergonomic risks of flower garland makers. Participants in this 
study consisted of 30 garland makers. Ergonomic risk levels were assessed using the Rapid Upper Limb 
Assessment (RULA) technique prior to work improvement. The results showed that the riskiest step was 
threading the flower into the needle with RULA scores of 7 on both left and right sides of the body. The RULA 
score of 7 is categorized as high risk and needs to investigate and change immediately. Therefore, we developed 
the flower stringing device and improve the workstation to reduce those ergonomic risks. Usage of the device can 
reduce working steps that pose ergonomic risks by changing from threading flowers to needle by hands to 
stringing flowers to needle using the device. The device can reduce repetitive pinch grip and workstation 
improvement leading to the proper sitting posture. After work improvement, the satisfaction score was higher 
than that of before improvement on the appropriateness of shapes and materials used in work, the convenience of 
working, workstation and working environment. However, the device for threading flower garlands should be 
improved to be able to thread flowers more quickly and make the garland to be more beautiful with higher 
quality. 

Keywords: ergonomics, stringing, RULA, garland  

1.0 INTRODUCTION 

Garlands have been used in many cultures across the world as symbols of purity, beauty, peace, 

love and passion. Thai flower garlands are called “Phuang Malai” and come in many types and sizes. 

Flower garlands in Thailand are used to pay homage to the sacred things, pay respect to adults in 

important festivals, use in various auspicious events, and use them to welcome or congratulate on 

various occasions as well.   Making a flower garland is a craft that requires elaboration. Flower 

garland occupation must use their skills and expertise to make a beautiful garland. Even though this 

occupation is not hard work that requires heavy force, it is a career with occupational risks, especially 

ergonomic risks. Those who engage in this occupation must hold the needle in a pinching posture 
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with their right hand, pick the flowers and string flowers to the needle with their left hand until it is 

reached the desired size and attach those flowers with ribbons to make flower garlands. Repeated and 

prolonged garlands making can induce ergonomic risks. Repetitive low-force pinch grips can cause 

more pressure on the carpal tunnel especially prolonged work [1]. Hands and wrist work-related 

musculoskeletal disorders (WMSDs) are associated with the longest absences [2]. Longer absences 

result in greater loss of productivity and wages. Repetitive handgrip tasks are found in industries that 

perform the tasks in low intensities for long durations with short breaks [3]. The forceful gripping and 

grasping have been associated with the risk of MSDs such as carpal tunnel syndrome [4]. When an 

object is held with excessive force, it may cause a chance of accelerated muscle fatigue [5]. When the 

grip type becomes more precise, grip strength reduces [6].  

Sitting for a long time can cause low back pain [7]. Sitting for a long time, as a result, the 

flexibility of the muscles around the hip is reduced, causing stress around the waist - pelvis and 

increasing the risk of injury to the lower back [8]. Sitting without a backrest or desk leads to people 

using poor sitting postures, which increases the risk of musculoskeletal disorders [9], [10].  

Ergonomic risks of flower garland makers are mainly caused by improper sitting posture, using 

the hands and wrists in repetitive motions and unsuitable workstations such as sitting on the floor, 

sitting on a chair without a backrest, sitting in slump posture.  Sitting in a slump position for long 

periods may increase the risk of low back pain [11]. The height of the table used to place the flowers 

and the garland is not appropriate height and leads to leaning forward and sitting with one's head 

down to string flowers. These causes may induce discomfort and muscle pain in the lower back and 

hip area that supports the weight of sitting. A review of the literature found that there were very few 

studies on the ergonomics risk assessment of the flower garland making occupation related to 

WMSDs. However, the researcher is aware of the importance and risks of the flower garland making 

occupation group. Therefore, the purpose of this study was to assess the ergonomic risks and to 

develop the flower garland stringing device in order to reduce ergonomic risk and enhance their 

working conditions and safety among garland makers. 



Human Factors and Ergonomics Journal (HFEJ) 2021, Vol. 6 (2): 68 – 87 
 

70 
 

2 METHODS 

2.1 PARTICIPANTS 

This research study is applied research. This research has been approved by the Human 

Research Ethics Committee of the Suranaree University of Technology with project code EC-62-42. 

The population in this study was 50 flower garland makers in Non Mai Daeng Village, Suranaree 

Subdistrict, Mueang District, Nakhon Ratchasima Province, Thailand. Purposive sampling was 

conducted using the inclusion and exclusion criteria as follows: 

Inclusion criteria:  

1) Those who are not sick or injured from musculoskeletal disease. 

2) Those who have never had a musculoskeletal accident. 

Exclusion criteria: 

1) Those who can participate throughout the research project. 

2) Those who have any accidents during the data collection. 

The participants were selected using the criteria above. The final number of participants in this 

research was 30. 

2.2 RESEARCH TOOLS  

The tools used to collect data in this research were: 

1) The interview form consisted of demographic data, health information, working information, 

satisfaction with the working process and muscle fatigue of participants. 

2) An ergonomic risk assessment by Rapid Upper Limb Assessment (RULA) to assess 

participants' risk postures [12]. The assessments were divided into two main groups: Group A 

consisted of an assessment of the arm and wrist, and Group B consisted of an assessment of the neck, 

torso and legs. Classification of RULA scores, RULA risk scale, and action were shown in Table 1.  

3)  Satisfaction questionnaire for work improvement.  

This satisfaction questionnaire for (before and after) the work improvement was developed. The 

questionnaire was reviewed by three experts to determine the validity and the Item Objective 

Congruence (IOC) before use.  
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The questionnaire consists of 8 topics as follows: appropriateness of shapes and materials used 

in work, the convenience of working, workstation, working environment, duration of the process of 

stringing the flowers into the needle, beauty and quality of flower garland, amount of flower garlands 

making per day and overall satisfaction. 

Table 1 The risk level by rapid upper limb assessment (RULA) 
RULA level RULA score Risk level Action 

0 1-2 Negligible Acceptable 

1 3-4 Low Investigate further 

2 5-6 Medium Investigate further and change soon 

3 7 High Investigate and change immediately 

 

2.3 RESEARCH PROCEDURE 

1) Interviewed the participants in order to collect the general and work-related information.  

2) Used the Rapid Upper Limb Assessment (RULA) assessment form to assess working posture 

and analyses the risk levels. 

3) Assessed the level of satisfaction with the work of flower garland (before improvement work) 

4) Improved the work by designing the device that helped to string flower to needle and letting 

the sample group try the device.  

5) Assessed the level of satisfaction with the work of flower garland again after improvement 

work. 

6) Gathered the information and comparative analysis of the results before – after the 

improvement. 

2.4 DATA ANALYSIS 

The results were analysed using descriptive statistics and represented in terms of mean, 

minimum, maximum and percentage. 
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3 RESULTS 

3.1  PARTICIPANTS’ DEMOGRAPHICS AND HEALTH PROFILING 

The demographic and health data of the flower garlands makers in this study are shown in 

Table 2. From Table 2, the participants were 19 women (63.33%) and 11 men (36.67%). The ages of the 

participants were 11-80 years. The majority of participants were 61-70 years old, 8 persons (26.67%), 

41-50 years old, 7 persons (23.33%) and 31-40 years old, 5 persons (16.67%), 51-60 years old, 5 persons 

(16.67%). Participants who do not have any congenital disease were 21 persons (70%) and had disease 

9 persons (30%). Participants who do exercise 13 persons (43.33%) did not exercise 17 persons 

(56.67%). The sample consisted of 7 alcoholic drinkers (23.33%), 23 non-alcoholic drinkers (76.67%), 

one smoker (3.33%), and 29 non-smokers (96.67%). 

Table 2 Information of participants (n=30) 
Factor n % 

Age (Years)   

11-20 2 6.67 

21-30 1 3.33 

31-40 5 16.67 

41-50 7 23.33 

51-60 5 16.67 

61-70 8 26.67 

71-80 2 6.67 

Gender   

Male 11 36.67 

Female 19 63.33 

Congenital Disease   

No 21 70.00 

Yes 9 30.00 

Exercise regularly   

No 17 56.67 
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Yes 13 23.33 

Alcohol Drinking   

No 23 76.67 

Yes 3 23.33 

Smoking   

No 29 96.67 

Yes 1 3.33 

 

3.2  MUSCLE FATIGUE INFORMATION OF FLOWER GARLAND MAKERS 

The muscle fatigue information of flower garland makers in this study is shown in Table 3. 

From Table 3, the majority muscle fatigue levels of participants were moderate 11 persons (36.67%). 

Participants who had muscle fatigue in high level were 7 persons (23.33%), low level 6 persons 

(20.00%) and others 6 persons (20.00%). The procedure leading to the most pain in the muscles is the 

process of threading the flowers into the needle 28 persons (93.33%) followed by the process of 

swiping the flowers onto the string 2 persons (6.67%). Participants do not have any muscle fatigue in 

the string bunch of flowers step.  

The majority of participants who had fatigue at their back were 19 persons (63.33%) followed by 

at waist 11 persons (36.67%), at shoulders 9 persons (30.00%). The part of the body of the participants 

that experienced fatigue was consistent with the musculoskeletal fatigue study of the bead making 

profession. Bead making work requires the worker to sit on the floor and string the beads by hand for 

a long time. This study was found that the bead makers had severe pain in the neck, head, shoulders, 

fingers, hands and lower back which cause musculoskeletal disorders [13].  

Neck and shoulders are affected badly while sitting and keep looking down to the floor. Sitting 

and looking down at the floor can cause neck and shoulder discomfort [14]. 

Most of the participants do not have any method to relieve fatigue 22 persons (73.33%) whereas 

some of them use medicine for massage 4 persons (13.33%) and the others take a walk, see a doctor, 

take medicine and use massager.    
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Table 3 Muscle fatigue of flower garlands makers (n=30) 
Item  n % 

Muscle fatigue level   

Low 6 20.00 

Moderate  11 36.67 

High 7 23.33 

Others  6 20.00 

Working steps that cause the most muscle fatigue   

Stringing flowers to needle 28 93.33 

String bunch of flowers 0 0.00 

Swiping the flowers onto the string 2 6.67 

Body parts that have muscle fatigue   

Neck 4 13.33 

Shoulders 9 30.00 

Back 19 63.33 

Waist 11 36.67 

Hip 1 3.33 

Arms 3 10.00 

Hands 1 3.33 

Legs 3 10.00 

Methods to relieve the pain   

Take a walk 1 3.33 

massage with balm 4 13.33 

See a doctor 1 3.33 

Take medicine 1 3.33 

Use massager 1 3.33 

Not do anything  22 77.33 
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3.3  WORKING INFORMATION OF FLOWER GARLANDS MAKERS 

The working information of flower garland makers in this study is shown in Table 4. From 

Table 4, the working experience majority of participants were more than 10 years 21 persons (70%). 

Participants who have working experience of fewer than 1 year were 4 persons (13.33%), 1-3 years 2 

persons (6.67%), 4-6 years 2 persons (6.67%) and 7-9 years 1 person (3.33%). Most of the participants 

work more than 8 hours/day 13 persons (43.33%).  

Participants who work 6-8 hours/day were 10 persons (33.33%), less than 3hours/day 5 persons 

(16.67%) and 4-6 hours/day 2 persons (6.67%). Some participants working more than 7 days/week 

were 24 persons (80.00%), 5-6 days/week 4 persons (13.33%) and 3-4 days/week 2 persons (13.33%).  

The majority of participants working more than 8 hours per day were 13 persons (43.33%).   

Previous studies revealed that seated working periods of longer than 7 hours per day has increased 

the risk of low back pain [15], [16], [17]. This may have resulted in most participants feeling fatigued 

in their back and lower back.  

Table 4 Working information of flower garlands makers (n=30) 
Item n % 

Working experience   

<1 year  4 13.33 

1-3 years  2 6.67 

4-6 years  6.67 

7-9 years  1 3.33 

>10 years  21 70.00 

Working duration/day    

< 3 hours/day  5 16.67 

4-6 hours/day 2 6.67 

6-8 hours/day 10 33.33 

>8 hours/day 13 43.33 

Working days/week    

1-2 days/week 0 0.00 
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3-4 days/week  2 6.67 

5-6 days/week 4 13.33 

 7 days/week     24 80.00 

3.4  RULA ASSESSMENT AND SATISFACTION FOR WORKING STEPS  

Flower garland making can be divided into three main steps: Step 1: Stringing flowers to 

needles, Step 2: Stringing a bunch of flowers, Step 3: Swiping the flowers onto the string. The 

researchers assessed ergonomic risks in all three steps using the Rapid Upper Limb Assessment 

(RULA), the assessment results are shown in Table 5. The results showed that the highest RULA risk 

level (RULA score 7) was found in the stringing flowers to the needle while the lowest RULA risk 

level was found in swiping the flowers onto the string. For the step of stringing flowers to the needle, 

there are three levels of risk: high, medium and low. The RULA risk level was high (RULA score 7) 

with 20% of participants for the left side and 12% for the right side. High RULA risk level was 

considered as the level of action that should be investigated and changed immediately. There was 32% 

of participants had a medium RULA risk level for the left side and 28% for the right side. This 

medium RULA risk was considered a level of action that should be investigated further and changed 

soon.  Moreover, 48% of participants had a low RULA risk level for the left side and 60% for the right 

side. This low RULA risk was considered a level of action that needs to investigate further. 

For the step of stringing a bunch of flowers, all participants had a medium RULA risk level that 

was considered as the level of action that should be investigated further and changed soon. For the 

step of swiping the flowers onto the string, all participants had a low RULA risk level that was 

considered as the level of action that should be investigated further. 
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Table 5 RULA assessment results of working steps 
RULA risk level 

(RULA score) 

Stringing flowers 
to needle 

n (%) 

String bunch of 
flowers  
n (%) 

Swiping the 
flowers onto the 

string  
n (%) 

0 (1-2) 

Negligible  

Left - - - 

Right - - - 

1 (3-4) 

Low 

Left 14 (48%) 
- 30 (100%) 

Right 18 (60%) 
- 30 (100%) 

2 (5-6) 

Medium 

Left 10 (32%) 
30 (100%) - 

Right 8 (28%) 30 (100%) - 

3 (7) 

High 

Left 6 (20%) - - 

Right 4 (12%) - - 

3.5  SATISFACTION WITH WORKING PROCESS OF PARTICIPANTS 

In addition, the satisfaction with the working process of participants was interviewed in this 

study. The details of the interview results are shown in Table 6.  

The results showed that stringing flower to needle caused 70% of participants to have muscle 

fatigue and 30% without muscle fatigue. The result that most flower garland makers experienced 

muscle fatigue is consistent with a previous study by [2]. Their study indicated that the use of 

pinching or clamping may lead to a higher prevalence of cumulative trauma disorders such as 

discomfort, pain, injury, and fatigue. In addition, 76.67% of the participants had an accident from 

stringing flowers to a needle, and 23.33% never had an accident. Most flower garland makers (93.33%) 

agree that the duration of threading flower garland leads to fatigue. The result is consistent with a 

previous study that indicated strenuous work and continuous beading put a great deal of stress on the 

fingers of manufacturers [18].  

Furthermore, 60% of the participants agreed that stringing flowers to the needle was an 

appropriate working posture, while 40% said it was inappropriate. Of all participants, 76.67 % wanted 

to improve the step of stringing flowers and 23.33% did not want to improve.  Moreover, 96.67% of 

participants wanted to reduce the time for stringing flowers to the needle. 93.33% of participants 

wanted to reduce repetitive working postures and 90% of participants wanted to reduce holding the 
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needle. Based on the results of the assessment of the risk of working posture and the needs of 

participants for work improvement above. Therefore, the researchers chose the process of stringing 

flowers to a needle to improve and reduce the ergonomic risks of working posture in the next step.  

Table 6 Satisfaction with the working process of participants results (n=30) 
Item Yes 

n (%) 

No 

n (%) 

Does the process of stringing flowers to the needle 

induce muscle fatigue? 

21 (70.00)  9 (30.00) 

Have you ever had an accident from stringing flowers to 

a needle? 

23 (76.67)  7 (23.33) 

Does the duration of threading flower garland affect 

fatigue? 

28 (93.33)  2 (6.67) 

Do you think your working posture is good? 18 (60.00)  12 (40.00) 

Do you want the new method for stringing flowers to 

the needle? 

23 (76.67)  7 (23.33) 

In your opinion, which one can improve the method of 

stringing flowers to the needle? 

  

- Reduce pick up flowers to string to the needle  28 (93.33) -  

- Reduce hold the needle  27 (90.00) -  

- Reduce duration time in stringing flowers to 
needle  

29 (96.67) -  

 

3.6 DESIGN OF THE DEVICE 

From the ergonomics risk assessment by the RULA method, it was found that the riskiest step 

was the process of stringing flowers to the needle. Because the participants had too much wrist-

twisting, the shoulders were lifted while working, the arm or hand is moving repeatedly, and the 

body is leaning forward for flower garland making. The researcher, therefore, improved the work by 

designing and making a flower stringing device to reduce the ergonomic risks of the participants.  
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The flower stringing device has the following components: 1. The structure of the device for 

threading flowers to the needle.is made of aluminium profile, size 30cm and 12cm, used to make the 

base and the structure of the device. 2. The tray for inserting flowers for stringing flower garlands two 

pieces. A tray has a hole for inserting 40 flowers onto the tray. The radius of the flower tray is 150 

mm., the thickness of 8 mm., the radius of the flower box 5.35 mm. (widest part), the radius of the 

stem 1.2 mm., stem length 28.60 mm.; 3. Needle holder for inserting flower stems. 4. Motors for 

rotating the inserting flowers tray and moving the needle up and down. The flower stringing machine 

uses all 3 motors, which the needle handle uses 2 motors to control up-down and control the rotation 

of the needle holder and another motor is used to control the rotation of the flower tray. The motors 

have a power converter from 220 volts to 12 volts 2 amps (24 watts); 5. The box controls the operation 

of the device and the switch for the power on and off.  Board drive is a device used to control the 

motor to work. 6. The operation of the needle-threading machine uses the Arduino program as a 

program that is used to control the board drive. The details and dimensions of the flower stringing 

device are shown in Figure 1. For the use of the flower stringing device, the user must put the flowers 

in a tray. In one tray, it can place 40 flowers at a time. After that, the user must switch on the device. 

  

 
Figure1 Flower stringing device 

The flower tray will spin around, and the top of the device will have a needle attached. When 

the needle pierces the stalk of the flower, the needle will move up. When the flower is pulled up, the 
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needle rotates 36 degrees and the tray spindle rotates to allow the needle to embroider another flower. 

The needle on the device will slide down and pierce the flower stalk one by one until the tray is 

empty. 

After that, the user has to take out the tray and bring another flower tray to be replaced. Do this 

until the desired length of the flower layer is obtained. After that, the user will remove the needle 

from the device and bring the flowers to compose with the string bunch of flowers and needle from 

the device and bring the flowers to compose with the string bunch of flowers and swiping the flowers 

onto the string and attach it with ribbons to make a flower garland.  

3.7 COMPARISON OF WORKING POSTURES AND WORKSTATIONS 

BETWEEN TRADITIONAL METHOD AND USING THE FLOWER 

STRINGING DEVICE 

After designing and making the device and allowing participants to try it out. There was a 

comparison of working postures and workstations between the traditional method and using the 

flower stringing device. The comparison results are shown in Table 7.  
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Table 7 Comparison of working postures and workstations between the traditional method and using 
the flower stringing device 

Working postures and workstation 

Traditional method Using the device for stringing flowers to needle 

  

Participants sit on the floor without backrest in 

a crossed-leg sitting posture with bending their 

neck and bending forward to string flowers to 

the needle. 

 

Participants sit on a chair and place a tray of 

flowers on the table, use only one hand to pick up 

and insert flowers on the tray in a good posture. 

Then take the flower tray and assemble it into the 

device and press the open button. The flower 

stringing device will operate automatically. 

 

Working posture and workstation in the traditional method of participants were sat on the floor 

without backrest in a crossed-leg sitting posture with bending their neck and bend forward to string 

flowers to the needle. Sitting uncomfortable and a dropping neck without front support for long 

periods can cause grip fatigue [18].  

The use of the flower stringing device can reduce working steps that pose ergonomic risks by 

changing from threading flowers into needles by hands to stringing flowers to the needle using the 

device. The steps to work using this device included participants sitting on a chair and placing a tray 

of flowers on the table, inserting flowers on the tray in a good posture.  Then take the flower tray and 

assemble it into the device and press the open button. The flower stringing device will operate 

automatically.  Participants did not have to use their hands and repeated wrist twists for a long time. 

This behaviour can reduce wrist-twisting and arm raising when threading flowers to the needle. 

Therefore, it can reduce work that causes fatigue and the level of ergonomic risks could be reduced.  
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3.8 COMPARISON OF THE SATISFACTION AFTER WORK IMPROVEMENT  

The satisfaction to work improvement was divided into three levels as follows: score range 1.00 

– 1.67 = low, 1.68 – 2.33 = moderate, 2.34 – 3.00 = high. The details of the comparison results are shown 

in Table 8. 

The overall satisfaction score and level of satisfaction after improvement was 2.50 (High), rather 

than the satisfaction score before improvement was 2.20 (Moderate). The level of satisfaction after 

improvement was higher than before improvement in terms of appropriateness of shapes and 

materials used in work the suitability of the shape and materials used to work, the convenience of 

working, workstation and working environment. The shape of an object is one of the key criteria for 

designing a hand tool. To reduce the strain on the hand muscles and finger tendons during the use of 

the tool [19]. In this study, therefore, we design a flower stringing device to reduce the pinching of the 

needle and flower stalk in making flower garlands. A flower garland using this device leads to 

simplifying and decreasing repetitive tasks. These resulted in high satisfaction in working with this 

device. 

In addition, the workstation of the flower garland maker has also been improved by sitting on a 

chair instead of sitting on the floor. Sitting on the floor can exacerbate low back pain [20]. Sitting on 

the floor cross-legged might cause a large reduction in the lumbar lordosis which resulted in the 

increased risk factor of low back pain [21].  The previous study showed that the whole lumbar lordosis 

when sitting on the floor was more loss than that of when sitting on the floor pain [20]. Previous 

studies reported that reduced lumbar lordosis and prolonged static sitting are risk factors for LBP [22], 

[23]. Moreover, the working process was also enhanced by placing flowers on a flower tray, attaching 

the flower tray to the machine, pressing the start button, and the device will automatically thread the 

flowers to the needle instead of manually threading the flowers. As a result, participants may be more 

satisfied with the workstation and work environment. Improving the workstation by having flower 

garland makers sit on chairs and place the flower stringing device on tables can help people work in a 

more comfortable position because they do not have to sit on the floor and bend down to string the 

garlands. The effect of improving the workstation by sitting on a chair was found in a recent study 

that improved the workstation of bead makers by using a workstation table instead of working on the 
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floor [14]. Their findings are consistent with our study that showed less discomfort in different parts 

of the body when sitting and working on the table. 

Table 8 Satisfaction score before and after work improvement  
Item Satisfaction feeling Score  

Mean (Level) 

Before After 

Appropriateness of shapes and materials used in work 1.97 

(Moderate) 

2.43 

(High) 

Convenience of working  2.13 

(Moderate) 

2.40 

(High) 

Workstation  2.17 

(Moderate) 

2.57 

(High) 

Working environment 2.17 

(Moderate) 

2.53 

(High) 

Duration of the process of stringing the flowers into the 

needle 

2.07 

(Moderate) 

2.03 

(Moderate) 

Beauty and quality of flower garland 2.60 

(High) 

2.27 

(Moderate) 

Amount of flower garlands made per day 2.20 

(Moderate) 

2.13 

(Moderate) 

Overall satisfaction 2.20 

(Moderate) 

2.50 

(High) 

  

The satisfaction score after improvement was equal to before the improvement in terms of the 

duration of the process of stringing the flowers into the needle and the number of flower garlands that 

were made per day. The satisfaction score after improvement was lower than before the improvement 

in terms of beauty and quality of flower garlands making.  

The participants had a lower level of satisfaction after work improvement because the flower-

stringing speed by using the device was not fast enough to meet their expectations.  The low working 
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speed of the device may cause a lack of stability of the flower inserting tray movement. This tray is 

made from three-dimensional plastic which led to unstable when turning around and cannot move 

quickly. These may cause the flower garland produced from this device to be not so beautiful and 

have high quality as flower garlands that making by hand.  Thus, the device is still needed to be 

improved in the future. Moreover, the development of the flower garland stringing device was only 

one step in reducing the ergonomic problems. Further studies should be conducted by designing a 

flower garland making device so that it can mitigate risky postures at every step. The ergonomic risk 

assessment should be re-evaluated to compare whether the improvements can reduce the ergonomic 

risks. 

4 CONCLUSION 

From the assessment of the ergonomics risk level of the flower garland making occupation 

group, it was found that the most risk was stringing flowers to the needle with RULA scores of 7 (i.e., 

investigate and change is needed immediately) on both left and right sides. In the step of stringing 

flowers to the needle, it was the longest time-consuming working process and the maker must be in a 

repetitive posture. The left hand holds the needle, and the right hand is used to pick up the flower and 

string flowers to the needle for a long time in order to obtain the number of tiers of flowers at the 

desired length. These improper postures may induce muscle fatigue and musculoskeletal disorder 

among the flower garland makers. Therefore, the researcher chose this working step for improvement 

to reduce ergonomic risk postures of flower garland makers. The work improvement was conducted 

by designing and making the flower string device to reduce the ergonomic risks.  

The development and making of the flower stringing device were considered an ergonomic 

innovation that reduces manual working which can induce ergonomic risks. This device helped 

reduce ergonomic risk and time-consuming work. Using the flower stringing device instead of 

stringing flowers by hand can reduce wrist-twisting and arm raising when threading flowers to 

needles, reducing the risk of fatigue or musculoskeletal disorders. In addition, the workstation has 

been improved by having flower garland makers sit on chairs and place the flower stringing device on 

the table can also make the flower garland maker stay in a more comfortable and correct posture. 

Therefore, fatigue-inducing work and the degree of ergonomic risk can be reduced. 
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From the comparison results of the satisfaction level before and after the improvement, it was 

indicated that the satisfaction level after improvement was higher than that of before improvement in 

three items (i.e., appropriateness of shapes and materials used in work, the convenience of working, 

and work station and working environment.   

Overall satisfaction level after work improvement was increased because the device for 

stringing flower into needle allowed the maker to sit and use this device with more proper working 

posture, resulting in the makers sitting in good working position.  Moreover, it also reduces the risk of 

injuries caused by being stabbed with a needle and decrease muscle fatigue from repetitive lifting 

arms and wrist-twisting for long period.  

However, the duration for stringing flowers to the needle, the beauty, quality, the number of 

flower garlands made per day from using the flower stringing device were the needed topics that 

should be improved more in the future study.  Suggestions for further studies were: 

1. Working area should provide a table to place the equipment in the flower garland making to 

reduce stooping posture to pick up flowers and devices.  

2. A proper table should be prepared for placing the flower stringing device and providing a 

chair with a backrest that can adjust the height of the chair for good sitting posture when working 

with the device. 

3. The flower inserting tray should be made of steel instead of three-dimensional plastic because 

steel is stronger than three-dimensional plastic. Moreover, more power of motor should be used to 

ensure the tray can be turned around more stably. 
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