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| Abstract |

PURPOSE: This study was conducted to compare the
levels of usage of the superficial neck muscles during head
rotation in forward head posture and in multimodal postures
for improvement of cervical rotation movement impairment.
METHODS: To acquire electromyography (EMG) signals
from the sternocleidomastoid (SCM-M), upper trapezius
(UPT-M), and the splenius capitis (SPC-M) muscles, 11
subjects practiced right rotation of the head in forward head
postures (FHP), upright sitting postures (USP), upright sitting
postures with supported arms (SUP), standing postures with
the arms leaning against the wall (WSP), and four feet
postures (FFP), respectively.

RESULTS: The left SCM-M was used significantly more
in the FFP compared to the FHP, but not in other postures
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(p<0.01). The left UPT-M was used significantly more in all
postures other than the FHP. The right SPC-M was used
significantly more in the FFP (p<0.001) and significantly less
(p<0.05) in the SUP compared to the FHP.

CONCLUSION: During the rotation of the head, although
the usage of the SPC-M significantly decreased in SUP
compared to FHP but the usage of the SCM-M and UPT-M
did not decrease significantly in other postures compared to
FHP. Further research is necessary to prove the hypothesis
that special postures may reduce the activity of the superficial

neck muscles during head rotation.
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flste] ARoli 204 o9 HFH BE 255
B4pa7) Senol Qlou, ofd Baw 72 oA
AR 285 B2y 53 AeolA sistd S43)
ofgto] wpet S WFor LA FHEAU &
& EC AFTE P AdHfoll A Yt FAE 435t
=2 g3 $=3tH(Blouin 5, 2007; Keshner 5,

1989; Vasavada 5, 2002).
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271 € 4= 9t (Comerford2} Mottram, 2001; Hodges2}
Moseley, 2003). 22 &AS F715F 2AE AFLE
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0 2Ao] B w2 HIEE SV AR UEHe
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UERdTHOLeary 5, 2007). T3 AR wepA
(whiplash injury) 7 a4 7% Z(insidious neck
pain}& e BAES B3 43 2RT0] 43
SR Faae) A0} by oFeE BN 9
Bl ﬂiﬂ S Yl A es BuE ol 5,
2004). MY

2Fol AR A& et AY A5 T8 F
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2 yeh Ao elxm 9lckBartond} Hayes,
1996; Falla %, 2004). T3t A E oA 7] ¥5}= A
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Aol 391 7
7t = E‘iﬂﬂ —f_’c
de-las-Penas 5, 2008). 735 29 ¢tHk
A 73 55 €9lo] B
Al Y Al AR 50l fle A= WE HhE
AA &= oS wiEoh R AT BHdo] FUbEE AL
2 g HHCaneiro %, 2010; Edmondston %, 2011).
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ATHOLeary 5, 2009). A =5 Z}A|(forward

o AL ¢
head posture)S ZFaxA]7] 3L T E——E—H]"\:‘ AME HoteE

(Caneiro %5, 2010; Choi®} Kim, 2013; Falla %, 2007;

Harms-Ringdahl &, 1986, Lee 5, 2015). o0& A=
AR 2529 A3 ANE nAstL FARED
(sternocleidomastoid muscle)} 72 % Z18-59] At
Hel BAE BaNA ATHOR AN EET /)5S
AxsHs Ao eitehLee %, 2015). ol 2414
o AR £ 24 Brtohjel £EH O M AH
A A B A B Y B AR e

F2A71 1§52 ZolwA 1YL 7HsatA st
11 3} tHAndrade 5, 2008; McDonnell 5, 2005; Van
Dillen 5, 2007). Sahrmann (2010)-2 7} Wo AH 9%

A FFTOR A ARG AWEY LF &4
T3 WS sl vheket Aol A FAE R =
23} g Fae] A glo] FRE BHAYIAY
ARG} A e FAE EolaL FRE WA= &
£5¢ 2T o5 SESE F8 3 Ao 4
3 E30|4 AT 2 239 7158 deh $4)
SE523} AR 55 X(upper trapezius muscle)2] A4S
Foln 4% 4% D859 $4E F7HIA AR
7hezl ehtEl S Yo R T Ve A &
Qlthal 514 th(Sahrmann, 2010)
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B A7 ATUAAEL A 19 o] Hpet
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3ro] ¢l AT AE(E 119, | 74, o; 41:5])_%
A3 tH(Table 1). QIAAES Hat Yol 30.27+7.13
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Table 1. General characteristics of subjects

Variable M+SD*
Age (year) 29.54+5.01
Height (cm) 170.18+7.05
Weight (kg) 62.18+10.78
BMI (kg/nt) 21.33+2.38

“Meanz+standard deviation, bBody mass index.
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Fig. 1. EMG Measure during resting posture on supine

lying.
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Fig. 2. EMG measure during right rotation of the head
and neck on (A) a forward head posture and
(B) an upright sitting posture.
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Fig. 3. EMG measure during right rotation of the head
and neck on (A) an upright sitting posture with
supported arms and (B) a standing posture
with the arms learning against the wall.
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Fig. 4. EMG measure during right rotation of the head
and neck on Four foot posture.
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Table 2. Comparison of usage rate of sternocleidomastoid muscle during right rotation of head and neck for

each postures

Muscle FHP* USP® SUP* Wwsp* FFP* P
SCM'  Left 11.03+7.56° 13.46+7.94 10.98+6.02 12.24+4.71 15.45+8.88* 0.02
Right 1.56+0.68 1.46+0.43 1.58+0.68 2.07+0.86 3.54£1.97 0.10
Diff 9.47+7.67 12.00+8.07 9.43+6.26 10.16+4.52 11.9149.30
p 0.00 0.00 0.00 0.00 0.00

*Forward head posture, bUpright sitting posture, ‘Supported sitting posture with supported arms,

dStanding posture with the arms leaning against the wall,
“Meanztstandard deviation, *p<0.05.

‘Four feet posture, fSCM; sternocleidomastoid muscle,



46 | J Korean Soc Phys Med Vol. 11, No. 2

TS £ 301 A 435 5 GafE
AHg Bl BE AAA fOI3F Aol LR
B(p<0.001), BT 243 2] AHg ulgo] §ol3HA
7 Uebgrek

2. REMIO] T2 S0t Ao O BF Al ZE1}
= M5 A83 AR g
YRS AAlo] 2 Frol ARel 92 3
A #ET} 95 AR SEI AL u]&0] U] Tabk
300 AAE G 2k AR AololA] FRo Aol
92 B4 A M5 AR R0 A8 e foT
7ol S e g0 LHp<0.05), b8 ulamolAl £ol5h
A Ak s Aol e A ek 2 A
5 Apolo] 4 FHe} AR 3 B A £5 AR
Sm20) A Bl AAlo] uret fofat Aol ek
YO H(p<0.05), TS WA T AA S
3 WPE717] Al AR Blgo] B Ao ekt
THp<001). ZF RIS ALololq HET 95 A sm
0] A8 W8S BAs A B AAsn ok A
(p<0.01)2} ¥ T& 7|t A AX(p<0.05)0] 4 F2
AR sm o] Fo5 wo| ALgE T

4 3% 52
HALHp<0.01). T3 w3
Al w3 We717) A A Abg Hlgo] e
0.2 Uehgrl(p005). 2 AHE AololA]
2o 92 84 A 92 TR A HlE

H1I01I e F52t
oA AJR I:||§

9 1}*11 of w

A
AR }\]—.Q_ &L
AR

HO| O% 5
479 2% 3

B9}

XA Aol
BT MG HES FOT Aol et

o 2ol 2 LEhyg)

3 e

A

PR S

o (p<0.01)

oro
L -

oM =

==}
> L_HO}- T

A A AHE H]-Eo] G295t
kOB (p<0.05), UIL717] AAof A=

Al 2E1

=

oz 34
Table 40 AJA|
o] &% 3H

& A8k g

(e -
1__7/‘\I
49 2
2.9

ZW] o vl

= =
< E=

Aol vls] frolskA AHE H[Eo] H ng Aoz

e THp<0.001). ZF ZpAfof] )
2 3 A H53

O = Ty

=2 = d
- T T

oz e NG e

£ A Ap-0001), B2 2 AL, T2

APk

oro
X

(p=0.001) 121

At Hol we dhn
HE7]7) ARl p<0.001) B A &
2 Faaol o B Ao et

A AR

Table 3. Comparison of usage rate of upper trapezius muscle during right rotation of head and neck for each postures

Muscl® FHP* USP SUP* WSP* FFP* P
UPT"  Left  2.04+0.89° 2.42+1.54 5.54+3.63 5.36+3.54 2.62+0.92 0.03
Right  1.57+0.45 1.45+0.47 1.40+0.32 2.23+1.17 3.41+1.53° 0.03
Diff  0.47+0.98 0.96+1.56 4.1443.42 3.1242.72 0.79+1.70
p 0.25 0.06 0.01 0.05 0.25

*Forward head posture, bUpright sitting posture, ‘Supported sitting posture with supported arms,

dStanding posture with the arms leaning against the wall, “Four feet posture, UPT; upper trapezius muscle,

®Meanzstandard deviation, tp<0.01.

Table 4. Comparison of usage rate of splenius capitis muscle during right rotation of head and neck for each postures

Muscle FHP USP® SUP* WSP* FFP* P
SPC"  Left 3.49+1.80° 3.7342.50 3.33+1.60 3.96+2.38 4.9742.30* 0.01
Right  14.47+7.19 12.04+7.13 10.12+4.32* 0.86+4.88  23.01+8.65" 0.01
Diff  10.98+6.83 8.31+7.14 6.79+4.32 5.90+4.59 18.04+8.69
p 0.00 0.01 0.00 0.00 0.00

“Forward head posture, bUpright sitting posture, “Supported sitting posture with supported arms,
dStanding posture with the arms leaning against the wall, “Four feet posture, 'Spc; splenius capitis,

#Meantstandard deviation, *p<0.05, ***p<0.001.
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