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Effects of the Change of the Craniovertebral Angle on the Activity
of the Muscles around the Neck and the Mobility of the Rib Cage
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Abstract This study was undertaken to confirm the activity of the neck muscles and the mobility of the
chest cage after altering the CVA. The study participants included 50 healthy adult males and females.
The reference angle of the CVA was set in the subjects' comfortable posture. The muscle activity of the
sternocleidomastoid and trapezius muscles, the anteroposterior diameter of the thoracic cage, and the
left and right diameters were measured at angles reduced by 10% and 20%. Our results revealed that the
muscle activity of the neck muscles and the anterior and posterior diameter of the chest cage differed
significantly according to the change in CVA. However, no significant difference was observed in the left
and right diameters. Therefore, decreasing the CVA resulted in excessive muscle activity around the neck
and a limited change in the mobility of the chest cage. These changes may negatively impact respiratory
functions. We believe that a training method that suppresses the excessive activity of the muscles around
the neck and promotes the overall movement of the chest cage is necessary for patients with a forward
head posture.

Keywords : Craniovertebral Angle, Forward Head Posture, Muscle Activity, Rib Cage Mobility, Respiratory
Function

o] =22 FAIUStL shEATHlo] ojste] ATFELE.

*Corresponding Author : Dong-Yel Seo(Dongshin Univ.)

email: seody0815@naver.com

Received November 14, 2022 Revised December 5, 2022
Accepted January 6, 2023 Published January 31, 2023

428



el Rizo] Wale] e &

1. M2

Sz A A (forward head posture: FHP)= Q1A

9] FAFZHE A= BHel et 7ol =2 A

Hsf wej7t ko g QX|gt AHE ofulsh, Al A

Slof A AAZE gk AEHE ZAE ;B0 0110}74]
e SEAY A Wol YEh= t#ARl 2=

A7 Agke] ¥AY g<lo|t}1,2].
B AR NGO It T Age
of B30 olojx ARE A $TE A =

oH3]. e%ﬂ MG ZAPeF o At
P 555 HIESH] & 39 £559 E49,

A4 Aot 181 387159 A 5= AT
f9eo= 28 4= UH4l.

FEH YA} 22 Exd AAle 2FIF0A 7t
5999 g g AR IS 5] s|uEH
HEgFE A7 205 7FPA2H5]. E3 BHl
I 2 B 2559 & IR E 37]'301 7S
g7t AEoR SAET, S F9l9] 7hs/do] TAE
o] 7t24t9] 7)ol WolAA Hri6).

EHIE2 AR 55 B¢ =55 A9 s/ ¥
Bz ;3\_93 2r85HA E=d|[7,8] FEHAAR
50| F7Ysto] vl SEHES
7VR QA sk, o= 587150l AhE 7S & ot
1 SFATH4l

TEIFoA SRS 7Y REE STHIA
3717k JIAQIC R S0l = ULE o, S5 &
ol ZA7F B4 A% 71598 2578 Algsto] =
2 Tushe 3719 goll 92 E5 Sl Zolth ol
gt 4,1-1401]/\1 Bl 22 S5 HIBAAEL 715

5ol WA =W 587]5 #4840 F3FE VA
] HrHol.

Dimitriadis S[10]: ¥ZHHRA7F E2H ZA|2t
357159 S7F 96 BA7IAS doithy si%le
o AEHIRAE 71 AL 72 SEHET FH
42 Bo] ARBSHA He AREEEEE Tl o=t 2
&9 7570l Aadtiar skqitH11, 12].

o|AY dEMAACt BHHE 12 ZA} 557
59 #islo] thet thefet 75Nt 2AES AAlsta
UAT olF 21E 7+ IAG W A= mST
AZgolt}. wetd, & AolAe AEHRA A H
2]&%Z(cranio -vertebral angle, CVA)Q] H3}o] u}
o 5 $H 1859 &5 T 7YY e

429

FHTEY B} 7159 7Fsdol vXE IF
selsto] GEmlRRAE AATESE el WX
FE Poluy JEAYR st EAE 2] 9
@ A7 /2AEE BESA At

2. gy

B A7 skl AekEel A% 209 HAE B
Aol that 4we Ex AgHoR Folshot] ot
5032 o= sl B A3 A9 2L e
3} 2o

® B3} velo]

ge9lata Ago] I 7
Ao Fgol A A

A7 A9 F WPt BRTES Lol ol By
S 7110%01 9= Fol7t ofehe A9l dAE
A A Hol FU 5 Y=S stk Aol Holat
dhgRtel A 48 Bhest dekTable 1.

Table 1. General characteristics of subjects  (n=50)
General characters
Age(year) 23.10+2.72
Gender(male/female) 27/23
Height(cm) 174.21£4.99
Weight(kg) 70.51+£8.73
Craniovertebral angle(®) 55.19+3.63
Values are presented as mean + SD.
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Fig. 2. Measuring device for diameter
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Table 2. Differences in muscle activity according to

changes in CVA (%RVC)
muscle CVA muscle activity p pos-hoc
0% 124.18 + 47.82
Lt SCM 10% 13149 + 5735 001 13
20% 15430 + 124.04
0% 126.66 +  28.96
Rt SCM 10% 13294 + 59.14 .045 143
20% 155.29 + 105.02
0% 109.23 + 33.74
LeUpper "0 13678+ 10651 002 13
Trapezius
20% 136.9 + 64.90
0% 122.47 + 7833
ReUpper "y 14349 + 10211 014 1G
Trapezius
20% 156.44 +  65.06
Values are presented as mean * SD
"p<.05
1)3 : significant difference between 0% and 20% (p<.05)
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Table 3. Differences in rib cage diameter according
to changes in CVA (cm)

CVA p pos-hoc
0% 17.05 + 231
AP diameter  10% 17.27 * 237 .00l }g
20% 17.31 £ 241
0% 2880 + 3.81
RL diameter 10% 2898 + 3.83 294
20% 28.87 * 3.75
Values are presented as mean + SD
“p<.05
AP diameter : anterior and posterior diameter

RL diameter :
D2
D3

right and left diameter
significant difference between 0% and 10% (p<.05)
significant difference between 0% and 20% (p<.05)
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