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ABSTRACT

The purpose of this study was to determine the effect of head posture and respiratory pattern on muscle activities of ster-

nocleidomastoid (SCM) and scalene during maximal respiration. The seventeen subjects with upper-costal breathing pattern were
participated in this study. Surface electromyography was used to measure the muscles activities of SCM and scalene. The volume
and velocity of inspiration were monitored by using the spirometer in each subject. Each subject was performed the 3-cycle of
respiration in each condition. The mean values of three peak muscle activity in each muscle were used in the data analysis. A2
(head posture: forward head posture: FHP vs. neutral posture) X 2 (breathing pattern: costal vs. diaphragmatic) repeated-measures
analysis of variance (ANOVA) was used to compare the normalized muscle activities of the SCM and scalene. The results showed
that the muscle activities of SCM and scalene in diaphragmatic breathing were significantly lower than those in costal breathing
for each head posture (p<.0125). The muscle activities of SCM in neutral position were lower than those in forward head position
during costal breathing (p<.0125). The diaphragmatic breathing in neutral position of head is recommended to decrease the tension
of the accessory inspiratory muscles during respiration in neck-pain patients with FHP.
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nic headache)®} ##Ho] ) ThKebaetse, McClure, & Pratt,
1999; Lee, Okeson, & Lindroth, 1995; Silva, Punt, Sharples,
Vilas-Boas, & Johnson, 2009; Watson & Trott, 1993).
T3 o3t A= 25 Aolo 29| wslele w0
ATH F, AF AFH FPE(deep cervical flexors)e] <F
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715 9ol 70§71 S-S (accessory inspiratory
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displacement)s ¥o71= 4171 2AYS oIt 54
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al, 2009). &FF2 &5 S oA A AAelA
T AEAE G118 stk A MR AP dEe
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square: [RMS]E HZ|atdth. 4% ZAEE MyoRe-
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Hel it 355% —é:%k | 9j& w7 AEFSA
o} 33 s5ate] 3¥ ‘E'_% SAsielen 4wtk 5—rJ?51
o8 7 259 Hd 797 53

B 5% A 2REE m etk & Age) A

OR FUSREE ARSI Wl Al o= 78R
o) 2BY=E Y] 3 sFe Eoﬂ = 7R

- T Q= A
oltt.

3.4 B4

% 2q0) M BEE 9% BVl SRAEE

A 5+3H(normalization)s}7] $J8] Hdl 5324 "-/V
1 TS ZHs] FAHYZRMS)OE HelH
250 YRS YRS (WMVIORE #4815 7 =
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Figure 1. Head posture((a): neutral posture; (b): forward head
posture)
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Figure 2. Spirometer to control respiration
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e B E-H]EH < (Bonferroni’s correction)yS A&
st 28 SAE]= SPSS ver. 18.0 2732 o]&
S, W4*2° 4<0.0125(0.05/4)% 31T},
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<Table 1>& & A HejaAle} S mhe 2y

S5} mape) o) ;_Lﬁl Jolth, SEIE] wE BH2e
ZEAEE BAISH R fogh 27t Ao (p<0.05)

E3E HE| =l EL}E ST T3 Fof g Zfel7t AN
THp<0.05). o282 AT o= {27k Zol7F 33
THp<0.05, Table 2). AFSEA A3 AR5 585 98
oA FHAAZ} A A e By 2297t W.q %l
29O 1 (p<0.0125) ZFzte] HEzpAllolA] FAw 5& o
Ho] g 3% denn 284wt felop xﬁygk
TH(p<0.0125, Figure 3A).

IEEY wE BAu|2e s EE EASFHoR

Frolgh Zol7} A2k (p<0.05) HiApAlel whe 284
T frolet &olzt AATH(p>0.05, Table 2). ARF-4] 2
3, Zzte] mEj Aol B4 3 sigle] g 3
& MERg 2@4=7F fFelsAl 2 %thp<0.0125,
Figure 3B).

Iv.= 9
£ Q7E UL GHOR BF A A% B
o] e B B2 SRS vlasat
XY

AT, B Aol Zulae AREd 5§ Aol 5

HAAA7E A A R 2857 fola Fte

Table 1. SEMG activities of SCM and scalene during respiration
(Unit: %MVIC)

Upper-costal pattern Diaphragmatic pattern
Muscle .

FHP® NP* FHP NP
SCM?® 47.17423.75%36.24£16.63 6.49+4.74  8.70+7.30
Anterior

54.17£27.45 53.24+25.03 10.10+£7.32 13.45+12.83
scalene

“sternocleidomastoid, ®forward head posture, ‘neutral posture,
dmeantSD

Table 2. Significance of SEMG activities of SCM and scalene on
head posture and breathing pattern

Muscles Effect F-value p-value
Head posture 10.435 0.005*
SCm? Breathing pattern 70.516 0.000*
Head posture x Breathing pattern  13.473  0.002*
. Head posture 0.408 0.532
Anterior Breathing pattern 50.756 0.000*
scalene
Head posture x Breathing pattern  1.205  0.289

“sternocleidomastoid, *p<0.05

™ (p<0.0125) 22k HezpAlollA 373et 55 sjelo] A
5 55 s 2=t frelshA A4THp<00125).
TEgh Bue Zhzte] wE| Aol A 55 di|
o] AR 35 WHng 2ZA=I FeolsiA 2RItHp
<0.0125). AAR1S o R 5525 Al H8lae 52
v o] 45 Yol Santos, Ruas, Sande de
Souza2} Volpe (2012)2] A-ollA Ho 5§ A S8l
Tz 2o 28 xE 2kt 55.5%MVICS 64.2%MVIC
ATk £ AoM = S sSuiEA Bl A
W zpA o ZEAANA 212t 47.12%9F 36.24%300H
72 A ERbAl oL SR 72 54.17%
MVICS} 53.24%MVICTE. o)A} vl wge u] 545l
=9 —:L%*élzﬂ Ezh)2e] H]3l] oF 10%MVIC7} S
A 2 AT fAIT AN ZF 5ol ths] of
10%MVIC7} A A AT 2 olfe ol d3E F

SCM

80+ [ =
CFHP

704

P
7 ——
50+
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%MVIC

Costal breathing  Diaphragmatic breathing

Breathing pattern
@
Scalene

*

80+
70+
60+

504
40+

igi T i

Costal breathing  Diaphragmatic breathing

| CFHP
NP

%MVIC

Breathing pattern
(b)

Figure 3. Results of post-hoc test in SCM (a) and scalane (b)
Statistically significant at the level of p<0.0125 FHP:
forward head posture, NP: neutral posture
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W 5E A 7 25 SRYEE Solugw B g
e Arh EFFS] 8% £FHN/] WEolet AR

oy HdPATFEolA SFHEA
2o ZEAATE Yol AFE0] UATHCosta, Vitti, de
Oliveira Tosello, & Costa, 1994; de Mayo et al, 2005;
Tomich et al, 2007; Ribeiro, Marchiori, & Silva, 2002;
Santos et al., 2012). de Mayo et al. (2005)2] <3-of|A]
B e AA, A A, 2Bl o 12 AN 3
At S5 A S5 Y-S 24 Ad e
EHlZ7} E2 S (suprahyoid muscle)?] ZEAEE v
sidth. A7EH S5 iElo] thE tRES] oY 55
(resting breathing) A HBIe] ZEA == F2Ig 2fo|7t
ATt AT 2 AoM = BBl 54 25 7t
Zko] wE Aol 79 55 FHo] e 55 @
Huoh 22 E7F Folshl Akt o) Ae) A
o] AFAIT} Aol v AL 2 AFeMe HY &
5o 80%2] E5 Al FEHEE =4 v o]

2 myas B

ér:

= 8 Al 5= 7] wjFo|t). o] Aol &
Bl —E; | A B4Rl 2808 A <417 (9
3F) F ]L Aol F53A om Ho 571 35%el
A %‘31—3 TFE=ETL BT TH(Yokoba, et al., 2003,

Hudson et al., 2007)
B ATodE B Bane 2R 2% veg
Aol 7% 55 41\5101 g S A 23
A7t FreleAl AT 2 ol = 2F jdS At
gole] S-S o) =R e 7] msel Bia
22022 2gshe thle] BES Aol BE
7] WEoleh AR ¥ QML JFY E5)
B AU tAE Agsigch duEow 995 £
HelS Ad ool vudls o 2458 s Ad
dArEel 2F Al HHlZe] FEHAA FEHE Ae
Aok B3t o B 50l e ;e T
7R 571 25s ApiFo® ARgshd 23 2%
S0 wYs] Sl&l A4 oF FES FHIT £33
B AFA FEHlES A 55 idelA FHAA
7h A A By 229w freleiAl 2Rttt mEbA
A Al S SRl 2% Al 7] B
<52 EHE %73‘“1 =8 S A7 Slel
H e AAelM FAY 5F dHe HEske e
A3t &5 ‘H%LOWL AgmErAE Al & 55
A5 R 717 St FHAMNA A9 &
8BS TS o TSI AaseA] dotE 87
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—

) é rk% %N' ofN
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