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Comparison of the muscle activity in the normal and forward
head postures based on the pressure level during cranio-cervical

flexion exercises

Donghoon Kang, Taeyoung Oh
Department of Physical Therapy, Silla University, Busan, Korea

Purpose: This paper proposes proper and effective neck exercises by comparing the deep and superficial cervical flexor muscle activities
and thickness according to the pressure level during cranio-cervical flexion exercises between a normal posture group and forward head

posture group.

Methods: A total of 20 subjects (8 males and 12 females) without neck pain and disabilities were selected. The subjects' craniovertebral
angles were measured; they were divided into a normal posture and a forward head posture group. During cranio-cervical flexion exer-
cises, the thickness of the deep cervical flexor neck muscle and the activity of the surface neck muscles were measured using ultrasound

and EMG.

Results: The results showed that the thickening of the deep cervical flexor was increased significantly to 28 and 30 mmHg in the for-
ward head posture group. The sternocleidomastoid muscle activity increased significantly to 24, 26, 28, and 30 mmHg in the forward
head posture group. The anterior scalene muscle activity increased significantly to 26, 28, and 30mmHg in the forward head posture
group. A significant difference of 26, 28, and 30 mmHg in the sternocleidomastoid and anterior scalene muscles was observed between

two groups.

Conclusion: To prevent a forward head posture and maintain proper cervical curve alignment, the use of the superficial cervical flexor
muscles must be minimized. In addition, to perform a cranio-cervical flexion exercises to effectively activate the deep cervical flexor
muscles, 28 and 30 mmHg for normal posture adults and 28 mmHg for adults with forward head postures are recommended.
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Table 1. Demographic characteristics of subjects in each group

FHP (h=10) NHP (n=10) t p

Gender

Male 4 4

Female 6 6
Age (yr) 324+442" 29.7+3.56 0.347 0.150
Height (cm) 166.7£7.55 166.9+6.57 0.441 0.950
Weight (kg) 59.2+12.38 60.5£11.60 0.423 0.811
CVA 4578+1.05 54.09+1.05 2.891 0.000*

FHP: forward head posture, NHP: normal head posture, CVA: craniovertebral
angle.
‘Mean+SD; *p<0.05.
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Figure 1. Craniovertebral angle.

https://doi.org/10.18857/jkpt.2019.31.1.1



Muscle Activity during Cranio-Cervical Flexion Exercise

& 335}0] Bfeleln, 29 F ool dhie] T4
B 9 Bulo] /AE7| AR M3t £M0| o] R ZEs
NIH image ] ver 147 (Sun Microsystems Inc., USA)2] 3 2 77318 o] &
sto] ZHeg AAFsk ek Figure 1). Nemmers 522 ¢l-of] ofahH 45
Al ofate] A1) AA1Q1 HeE]- A5 22 49%0l A 59°9] }91E 7
ChaL R 510} olof w2} i Q1 vle] A7t ek 9k v
2] A9 QFE we] RpAE- 49° wNE, A/ ARA O] A At

49704 59° Aol ] W] Lpiro] 2t 2 5 1094w ystic

= Z8 25
el Y] 252 SHRE Ew Y-S 9I3h 5o obgst 252
3R} = AR AR T O & QoA ol ARl 25
HRolok! ERL Hudswell 52 #e]-5 58] &5 HS5wd
o] 4 A SAsH= ] w2 A8 =g Yepictal B 1sielct
A= vhE A 9] e 60° wlah FEE 900wl
A g2 A ] Hhol L] =¥l 715 4= ] o2, 91 S
H-9lof| f1A|Eto] Wel- w]l 5o Alatlch wel-E Hel &
& Al G Hioleu|=u 7]510] QR EAA = AR ol A 7

WO 2 SIS, Hek 2L 9I5to] R B A& oA
3p7] e} sto] A3ksiek FA7191 20 mmHgel A 22, 24,26,
28, 30 mmHgZb) 2 mmHg] 21 Z7HAA & 6ebAlS] ehelol A

H
Ao Qhelube} 1027 A5 3 287 AL Hlalct

rd
)
k1
el
ol
1o
=]
;
i
i
it
2
=
=
=
=
kS
rlo
=
=
T
N
fru
il
o
_(?L
R
" N

4= tff 2 (bandpass) 20-450 HzE AHE-5F3 00, AE A8
Al A5 (root mean square, RMS) ©. 2 Z2ja}o] FAJ513IT]:
7+ A S 2 cm2 FAI8ko] LA kol Hays)
o], 321 8 A 4150 o w3 A Pl
2 /b AR 348] 227 MR 205 A
srohgick He -2 Belaa) gz
2o mA 7)o} iAol 57 A, U
70 2 o|53to] YAulel 915wt
1 Aol el
S == AJ7F3Hnormalization)s}7] {l5f, Zdf
(maximal voluntary isometric contraction, MVIC)
ato] Al H AT o2 Hejd 7 52
OMVIOR B4j819i) 2o 5314 4014 42
91 T A ol ] 5 A1) A Feka
58 9% 59 A AAHHE T oltol A% A 20T
=

=
4 Sreld 52 A o] 242 727} 38 245, 4 LT}

o)

o

23

o i

X

L8
of
o
8

N
i
1

9#

K

B2
28
-
do

I
°®

L

KU

2

-z

i)

QL

2

Io t

< il
%

rr
~

e my
i)
r rl
O Il
o =
pes
H
o
fu

5

me o
N

flo

ey
rl o
L O
il J
ox ofl

ofrt
&
o
4 o
1o o
o
s
A

>
ry 4
ik
ox,
H1
il
N\
o

o

ox, (i
K oz
Lo
Ay il
0}1’1-4 1=
Mo e

o

https://doi.org/10.18857/jkpt.2019.31.1.1

Figure 2. Ultrasonographic of SCM, CA, LC.
SCM: sternocleidomastoid muscle, CA: carotid artery, LC: Longus colli
muscle.
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Table 2. Comparison of DCF thickness according pressure level between FHP group and NHP group (unit: cm)
20 mmHg 22 mmHg 24 mmHg 26 mmHg 28 mmHg 30 mmHg F p
LC FHP 0.71+£0.05" 0.72+£0.05 0.71+0.05 0.72+0.06 0.72+£0.05 0.72+£0.06 163.788 .000*
NHP 0.69+0.03 0.71+£0.03 0.73+£0.03 0.77£0.04 0.80£0.04 0.84+£0.04

t 5435 2.550 3.372 2.198 1.110 2.469

p 0.470 0.578 0.359 0.026* 0.003* 0.000*

LC: longus colli muscle, FHP: forward head posture, NHP: normal head posture.

"Mean+SD; *p<0.05.

Table 3. Comparison of SCM and AS activity according pressure level between FHP group and NHP group (unit: %)

20 mmHg 22 mmHg 24 mmHg 26 mmHg 28 mmHg 30 mmHg F p

SCM (%MVIC) FHP 1291+£225" 13.19+£243 13.50+2.41 14.08+2.79 15.14£3.10 16.64+3.10 39.968 .000*
NHP 12.98+1.50 13.33+1.67 13.53+1.57 13.63£1.70 13.84+£1.76 14.18+1.72

t 3.206 2.754 3.430 3.663 3.565 4956

p 0.939 0.880 0.976 0.670 0.266 0.046*

AS (%MVIC) FHP 13.74+£2.40 14.04+£2.20 14.09+£2.51 14.96+2.67 15.51£2.95 17.11£293 4.283 .000*
NHP 13.38£1.28 13.58+1.38 13.53+1.45 13.71£1.52 13.97+1.67 14.09+1.79

t 7.482 4536 6.680 3.245 4.295 4816

p 0.681 0.584 0.549 0.215 0.170 0.014*

SCM: sternocleidomastoid, AS: anterior scalene, FHP: forward head posture, NHP: normal head posture.

"Mean+SD; *p<0.05.
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