A Study of Intervention of Overexertion of Neck Muscles
when Bent Forward for a Long Period
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ABSTRACT

Crane operators usually bend their necks forward in a seating position for a long period. They have complained of their
musculoskeletal stress at their necks. The objective of this study was to find whether front neck support can reduce the back
pain effectively. Experiments were conducted in the laboratory where subjects bent their necks forward for 1 minute work
and took a rest for 0.5 minute and repeated this performance for 30 minutes. subjective evaluation and electromyography
(EMG) were used to check the level of the stress at the neck. The EMG level (amplitude) increased 80 percent on the
average and the center frequency of EMG shifted to the lower frequency level which indicated fatigue of neck muscles.
Thus, it was found that the intervention using a neck support was effective.
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Fig 1. Scene of a Crane Operator's Work
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Table. 1. Borg’ s CR—10 scale

10 SE& o}Z(Extreme pain)

9

8

7 "% o}&F(Very strong pain)

6

5  ©}&(Strong pain)

4

3 X% (Moderate)

2 %zt o}&F(Weak pain)

1wl 9zt o}F(Very weak pain)

0.5 ZFE& °F7F o}Z(Extremly weak pain)

0 #3 FZZ(Nothing at all)
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support
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Fig 3. Subjective Evaluation Over Time With

Neck Support

& ¢kow #9s w9

0~5kg lkg HA o= F-at&

EMG Amplitude 3%+,
o] Calibration3F Data

3.2.1. Sternocleidomastoideus
Fig. 47} 52 A %3} ¥ EMG Amplitude?]

= FHAE  Heln gtk

R

Azke] g}
Fig.4& Left
olkE AAHA e 4

ojubE A A gk el 1

Sternocleidomastoideus 9

Hl o] T 2ol Fig. 5%

Zolu}, olnkE AXHA @S A, Aol 60% 7
3 F 4,06(kg) 2% on}E AXPE Wel 1.43(kg)
ut} 2.84w0] v},

7

L1

=

Fig4. EMG Amplitude of Left
Sternocleidomastoideus Without Neck Support
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Fig 5. EMG Amplitude of Left
Sternocleidomastoideus With Neck Support
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Fig.6. Frequency Change Over time Left
Sternocleidomastoideus. Without Neck Support

120
100
80 = 1% 1|
+ = I + T 1 & Y & o
&0 =& i 1 = T
40
20
ﬂ T T T T T T T T T T
5 10 15 20 23 30 35 40 43 50 =8
Fig.7. Frequency Change Over time Left

Sternocleidomastoideus With Neck Support
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Fig 8. EMG Amplitude of Right Sternocleidomastoideus

Without Neck Support
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Fig 9. EMG Right
Sternocleidomastoideus With Neck Support
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Fig 10. Frequency Change Over time Right
Sternocleidomastoideus Without Neck Support
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Fig 21. Frequency Change Over time Right
Sternocleidomastoideus With Neck Support
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