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| Abstract |

PURPOSE: The purpose of this study was to investigate
that the differences in sternocleidomastoid muscle activity,
neck rotation angle, neck lateral bending angle and neck
lateral bending onset time between conditions with and
without visual biofeedback during neck rotation.

METHODS: Ten male and four female adults with
condition of forward head posture were recruited in this study.
Subjects conducted to left and right maximal neck rotation
under the conditions with and without visual biofeedback.
During neck rotation, kinematic data of neck rotation, neck
lateral bending movement, and electromyography activities
of bilateral sternocleidomastold muscles were collected.

Differences in dependent variables between conditions with
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and without visual biofeedback were analyzed using paired
t-test.

RESULTS: There were significant decreases in lateral
bending angle, while lateral bending movement onset time
was delayed significantly when applying visual biofeedback
(p<.05). However, there were no significant differences in the
activation of left and right sternocleidomastoid muscles and
neck rotation angle between conditions with and without
visual biofeedback (p>.05).

CONCLUSION: These findings suggest that visual
biofeedback may be effective for axial rotation of cervical
spine during neck rotation in adults with forward head

posture.
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Table 1. General characteristics of subjects (N=14)
General characteristic M+SD Range
Age (years) 23.64+1.69 20~26
Height (cm) 171.79£7.06 160~181
Weight (kg) 64.9349.33 51~83
Distance of FHP (cm)  5.76+0.80 5~8

FHP: forward head posture, M: mean,
SD: standard deviation

Fig. 1. Measure of subjects with forward head posture
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Fig. 2. Non-applied visual biofeedback

Fig. 3. Applied visual biofeedback

Fig. 4. Device for visual feedback
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Table 2. Comparison of muscle activation of sternocleidomastoid during non-applied and applied visual biofeedback

(N=14)
M+SD
Non-applied Applied t p
visual biofeedback visual biofeedback
Left sternocleidomastoid
K +2. . +1. -0. K
Left (% MVIC) 3.411+2.662 2.671£1.923 0.765 0.46
neck Right st leid toid
rotation ght sternocleidomastoi N N i
(% MVIC) 24.023+9.292 27.502+11.858 1.523 0.15
Left sternocleidomastoid
i .654x18. .812+16. . E
Right (% MVIC) 33.654+18.809 32.812+16.375 0.254 0.81
neck Righ leid toid
rotation ght sternocleidomastoi N " i
(% MVIC) 3.962+1.973 5.125+4.325 1.456 0.17
Values are expressed as meantstandard deviations.
MVIC: maximal voluntary isometric contraction
+ 25 Ak A=A 2E FAA = SPSS SR V1S & w9 4t 9% 5 59 28R
vers. 18.0 T2 IAL o 83 ATL F5EE 0=005 B S|4 A7 A=l ele] v]Zgo] Hla) 5]
= shqck S A 28 HIicp<005). B B A) A2 A7)
H99 442 B 59 78 2 39 949 A
Ao 9 B BT 925 = SeoA A7k A
I, o Zat o] wAgof vls] fFoAsHA =A A= et
(p<0.05). EJY, & EHA = B 59 Al A3 A H
1. ZEHE 3 HY foll BAGLo] kA $FktH(p>0.05)(Table 3).
A% 027 B EY 4] 9% 9 025 Byo)
TRHEE A2 AR HEY AE 45 2A5
gial 23t 2fo]= Holx] &Frh(p>0.05)(Table 2). V. E 9
2. Z5Y 4 H3} A 2A = e AAA Uehtes thE2d
2 5y A AZH AR A48e % Edel 2o RAY AAolch s ol ATES i
Table 3. Comparison of neck rotation angle during non-applied and applied visual biofeedback (N=14)
Non-applied Applied ‘
visual biofeedback visual biofeedback P
Left Rotation angle (°) 56.722+9.643 59.091+8.578 -1.213 0.25
neck Lateral bending angle (°) 13.523+8.462 10.566+6.521 2.182 0.05"
rotation 4oy bending onset time (s) 0.50240.404 0.864+0.712 -2.353 0.04"
Right Rotation angle (°) 57.662+9.495 55.918+9.213 1.046 0.32
neck Lateral bending angle (°) 12.502+7.694 9.713+7.007 2.613 0.02"
rotation 5o bending onset time (s) 0.576+0.323 0.9234+0.676 -2.402 0.03"
*p<0.05.

Values are expressed as meantstandard deviations.
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