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Assessment of working posture and work-related musculoskeletal disorders

in Dok Kaew broom weaving workers
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Background: Working posture is one important factor of the ergonomics. If workers perform an awkward working
posture such as long-term excessive bending from neutral position of a part of the body or repeating their working

motion in high frequency in each working session, they may have work-related musculoskeletal disorders.

Objectives: To assess working posture and work-related musculoskeletal disorders in Dok Kaew broom making

workers, Dong Suwan Sub-district, Dok Khamtai District, Phayao Province.

Materials and methods: Eleven volunteers were recorded their working motion in steps of making and embroidering a
broomstick by two video digital cameras. Working postures were evaluated by rapid upper limb assessment (RULA)
represented as the level of final score 1-4 while work-related musculoskeletal disorders were reported by the Standard

Nordic Questionnaires.

Results: It was found that working postures of all volunteers were awkward postures represented by the final scores
level 2-4. In the analysis of working posture, volunteers with the final score level 4 must change their working
postures immediately because they raised their shoulders 20°-45°, flexed elbows 60°-100°, flexed trunk and neck
more than 20°. In addition, results of work-related musculoskeletal disorders in both seven days and one year ago
showed that most volunteers had disorders at wrist/hand (35.72%), elbows (28.57%), shoulder (21.43%), neck
(7.14%), and low back (7.14%).

Conclusion: The working postures of Dok Kaew broom weaving workers were found within awkward postures.
These might be a cause of work-related musculoskeletal disorders especially found in upper limbs, neck, and low
back. Thus, to completely evaluate the ergonomic factors and work-related musculoskeletal disorders, other factors
of ergonomics and physical assessments should be assessed and followed-up.
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Figure 1 A special chair ‘MaYu’ for weaving Dok Kaew broom.
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Table 1 Characteristics of working station and environment of Dok Kaew broom weaving workers.

Characteristics Frequency Percent
Type of occupation

Main work 0 0.00

Extra work 11 100.00
Experience

1-5 years 3 27.27

5-10 years 8 72.73
Working posture

Sitting 11 100.00

Standing 0 0.00
Level of working station

Below the elbow 11 100.00

Above the elbow 0 0.00
Working duration

Hours/day (hours) 5.73 2.53

Days/week (days) 4.63 2.34

Rest time between a working session in the morning and afternoon period (min) 52.73 28.67
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score assessed from RULA.

Dominant hand Non-dominant hand
Final score Frequenc Frequenc
Percent Percent
y y
Level 1 Acceptable posture 0 0 0 0.00
Level 2 Further investigation, change may be needed 4 36.36 5 45.45
Level 3 Further investigation, change soon 4 36.36 3 27.27
Level 4 Investigate and implement change 3 27.27 3 27.27

Table 3 Dok Kaew broom weaving workers’ working posture with the second, third, and fourth final score levels.

Final score
Position of the body

Level 2 Level 3 Level 4
Upper arm position: shoulder flexion 20°-45° 20°-45° 45°-90°
Lower arm position: elbow flexion 0°-60° 60°-100° 100°+
Locate wrist position: wrist flexion/extension 15° 15° 15°+
Wrist twist >90° >90° >90°
Locate neck position: neck flexion 10°-20° 10°-20° 20°+
Locate trunk position: trunk flexion 0°-20° 0°-20° 20°-60°
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Table 4 Experience of work-related musculoskeletal disorders among Dok Kaew broom weaving workers.

7 days 1 year
Data
Frequency Percent Frequency Percent

Work-related musculoskeletal disorders

Yes 9 81.82 9 81.82

No 2 18.18 2 18.18
Position

Neck 1 7.14 1 7.14

Shoulder 3 21.43 3 21.43

Upper back 0 0.00 0 0.00

Elbow 4 28.57 4 28.57

Lower back 1 7.14 1 7.14

Wrist/hand 5 35.71 5 35.71

Fingers 0 0.00 0 0.00

Hip/thigh 0 0.00 0 0.00

Knee 0 0.00 0 0.00

Ankle/foot 0 0.00 0 0.00
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