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Relationship between Neck Posture and Muscular

Activity in Lifting Task

Muhong Huh

Department of Safety Engineering Graduate School

Pukyong National University

Abstract

Despite the fact that most of the manufacturing sites, heavy
industries, and construction sites are mechanized and automated, many
jobs are being made by manpower. According to the Ministry of
Employment and Labor 's analysis of the status of industrial accidents,
the number of disaster victims of musculoskeletal diseases in 2017 is
5,195, of which 2,638 are musculoskeletal injuries related to back pain.
Musculoskeletal injuries related to the lumbar spine are very high,
accounting for about 50.8% of the total musculoskeletal disorders.

According to the data of the Korea Occupational Safety and Health



Agency, the major cause of lumbar disease 1is lifting/dropping,
transportation/movement, etc. There are many studies on frequency of
lifting, symmetry/asymmetry, and lower limb, but there is little research
on the difference in load on the waist and neck muscle according to the
angle of the neck. Therefore, this study aims to provide basic data for
improvement of lifting work posture and prevention of musculoskeletal
diseases by analyzing the degree of mobilization of splenius -capitis,
upper trapezius, middle trapezius, iliocostalis lumborum muscles
according to the angle of neck in lifting work. Independent variables
were set as 30° flexion, neutral, 30° extension of neck posture,
maximum vountary contraction(MVC), 75% MVC, 50% MVC, 25%
MVC and 0% MVC. The dependent variable was set as the EMG value
for each strength. The experimental equipment used was a TeleMyo
2400T G2 for EMG measurement and a Digital Dynamometer to
maintain each% MVC. The EMG was measured for 3 seconds in three
posture and five load conditions with independent variables, and the rest
interval was 10 minutes. Experimental results showed the maximum
MVC at 30° extension. Muscle mobilization was continuously increased

according to the level of the load.
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Table 1 Occupational disorders for 7 years (2011-2017)

Percentage of
Work-related | Musculoskeletal | Low back pain
Low back pain
disorders disorders disorders
disorders(%)
2011 6,516 5,077 3,724 734
2012 6,742 5,327 3,792 71.2
2013 6,788 5,446 3,696 67.9
2014 6,820 5,174 3,204 61.9
2015 7,064 5,213 2,892 55.5
2016 7,068 4947 2,737 55.3
2017 8,190 5,195 2,638 50.8
20143 At AP R AT o] st A AlS| A BALE A O] whE

cE4A afdge] Fo e 24 23= Fig. 29 2ok oW F
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Fig. 2 Risk factors related to lumbar diseases by behavior
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2.2 QL3 3 (Maximum Voluntary Contraction, MVC)
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2.3 =A% (Electromyography, EMG)
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Table 2. The participant’s characteristics

Mean SD

Age(yrs) 25.0 1.7
........ Helght(cm)1755 42
........ Welght(kg)757 77
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Posture 1(Flexion)

Fig. 5 Working Postures
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Table 3 MVC values

(Unit : kg)
Posture 1 Posture 2 Posture 3
(Flexion) (Neutral) (Extension)

Sub. 1 82.7 82.6 94.0
Sub. 2 83.2 108.1 126.1
Sub. 3 87.9 88.3 96.0
Sub. 4 87.5 99.2 106.8
Sub. 5 95.3 113.1 116.7
Sub. 6 104.6 112.7 1225
Sub. 7 83.2 88.5 100.0
Sub. 8 72.4 91.7 92.7
Sub. 9 95.0 98.0 99.4
Sub. 10 162.1 145.6 171.2
Sub. 11 130.1 146.6 158.1
Sub. 12 111.4 111.3 119.1
Sub. 13 74.0 87.0 88.5
Sub. 14 38.2 98.1 103.6
Sub. 15 80.2 81.4 85.8
Sub. 16 102.4 105.9 109.3
Sub. 17 83.2 98.1 110.1
Sub. 18 99.8 99.0 103.1
Sub. 19 82.4 87.4 85.7
Sub. 20 107.0 123.0 118.3
Sub. 21 89.7 97.1 105.7
Sub. 22 102.8 121.0 118.9
Sub. 23 73.1 79.2 85.2
Sub. 24 82.0 84.2 92.0
Sub. 25 85.7 87.4 91.2
Sub. 26 81.6 83.9 88.9
Sub. 27 73.4 80.3 86.2
Sub. 28 74.4 81.7 89.7
Sub. 29 107.4 113.3 121.7
Sub. 30 85.3 86.1 86.7
Mean 92.3 99.3 105.8

SD 18.8 17.9 20.6
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Table 4 Result of ANOVA

Variable f-value p-value

Neck posture 3.732 0.028
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Table 5 Post-hoc of MVC ANOVA

Neck posture p-value

Posture 2 (Neutral) 0.365

Posture 1 (Felxion)
Posture 3 (Extension) 0.028
Posture 1 (Felxion) 0.365

Posture 2 (Neutral)
Posture 3 (Extension) 0.431
Posture 1 (Felxion) 0.028

Posture 3 (Extension)
Posture 2 (Neutral) 0.431
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Table 6. EMG value

(Unit : uV)
Splenius
. 0% 25% 50% 75% MVC
capitis
Posture 1
. 6.5 6.5 8.8 8.8 10.1
(Flexsion)
Posture 2
6.7 7.6 79 11.1 12.1
(Neutral)
Posture 3
. 10.3 13.1 15.0 21.7 29.5
(Extension)
(Unit : uV)
U r
bpe 0% 959 50% 75% MVC
trapezius
Posture 1
. 5% 5.6 9.3 20.3 27.8
(Flexsion)
Posture 2
4.3 6.6 9.0 16.8 24.0
(Neutral)
Posture 3
. 3.7 49 9.3 10.7 23.4
(Extension)
(Unit : uV)
Middle
. 0% 25% 50% 75% MVC
trapezius
Posture 1
. 14.0 319 46.3 50.3 60.0
(Flexsion)
Posture 2
15.6 30.7 448 59.6 60.0
(Neutral)
Posture 3
. 13.1 309 78.0 101.0 1324
(Extension)
(Unit : uV)
Iliocostalis
0% 25% 50% 75% MVC
lumborum
Posture 1
. 33.7 53.6 57.1 59.6 63.5
(Flexsion)
Posture 2
40.5 46.2 51.8 54.0 68.2
(Neutral)
Posture 3
. 31.8 45.8 715 91.0 99.1
(Extension)
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