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Correlation Analysis between Cervical-Vertebra Angle and Neck Range of Motion,
Muscle Strength, and Sternocleidomastoid Thickness

in Patients with Forward Head Posture
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Abstract
Background: This study was to investigate effects of
Correlation Analysis between Cervical-Vertebra Angle
and Neck Range of Motion, Muscle Strength,
Sternocleidomastoid ~ Thickness of Patients with
Forward Head Posture
Design: Correlation Analysis .
Methods: The subjects of this study were a total of
54 people in the forward head position and their ages
were between 30 and 50 years old.
The subjects cranio-vertebral angles, neck extension,
neck flexion, neck rotation angles, neck flexor
strength, neck extensor strength, sternocleidomastoid
thickness  were evaluated through  measuring
instruments. The thickness of the sternocleidomastoid
muscle was measured using an imaging ultrasound di-
agnostic device (ultra sound, Versana Premier, GE
Medical systems, China).

CVA was measured by measuring the side photo of
the subject was taken with a camera and evaluated..
neck joint range of motion was measured through dig-
ital inclinometer for extension, flexion, and neck
rotation. neck muscle strength was measured by meas-
uring the using a digital sthenometer. Data analysis in
this study was statistically processed using SPSS ver-
sion 26.0 (IBM SPSS Inc., USA). Correlation analysis
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was used and the statistical significance level was set
at 0.05.

Results: The results neck extension(7= 0.70"), neck
flexion(r= 0.67"), neck rotation(r= 0.56""), neck ex-
tensor muscle strengt(= 0.85"), neck flexor muscle
strength(=0.66"), sternocleidomastoid thicknes(r=
-0.81"") It indicates that there is a correlation.
Conclusion:These results improve the Cervical-verte-
bra angle of patients with forward head posture
should include a program to improve the thickness of
the SCM. In the future, study can be used as an evi-
dentiary material for treatment interventions to im-
prove the Cervical-vertebra angle of patients with
forward head posture.

Key words: Forward Head Posture, Neck ROM,
SCM muscle thickness

WAAA}
2]
Fak Al GETIR 137 1035 23 31X QAT Y- SAE
T: P EOBE B0 E: windtai@naver.com

Received 2023-02-26 / Revised 2023-04-07 / Accepted 2023-05-01


https://crossmark.crossref.org/dialog/?doi=10.26862/jkpts.2024.03.31.1.88&domain=http://jkpts.co.kr/&uri_scheme=http:&cm_version=v1.5

A AN Do WA 5o Bo gEusl, 29, ZuS TAste 4BdA B4 8

é
=2
>,
N
L
1>L
O
é
be)
flo
4z
do
lo
(ot
4z
S
o
Bl
flo
alie
=]
iy
i)
il
re
>,
N
rlr
>
o,
o I
o N
B
gk
r
tlo
4]
>,

Q1%
Eily l‘i—ol‘jr L= f{}, ket
] w7 ok, e85 A o
o] HARG, a8]al GAE SukEA] Bk AR AQlske Adsd so% Qs |
T 9li= 2|0 tHKendall 5, 2009; ©]7], 2022; H X2 2023).
A SkA}7F 60%13]'3’_ Eﬂﬂ‘”i‘ﬂ A ZRAI7E Qs A
g5 HEPATH(Chiu & ) =
A7 E 2 g, E“erq rcf B FEAA L5
sl o] 2 QI8 a8 ] 7l olds @St al(Finley ¥} Lee, 2003;
TR Bt & 1079 AEHAE WAYAA *H}Zq?l ol &
7o) YERAl Etk(Bae, 2011; QTERA, 2023). 3, i EAbA= 719
H-(longus coli)¥ F7He- A B H(middle trapezius), ©FelS A5 (lower trapezius) ©] °F3} a1, $]SA R
(upper trapezius), ©]711-&%H T (levator scapula), ¥ 8] X(sternocleidomastoid), &<~ T*(suboccipitalis)®] %3+ 717
o] dojuh= & FEirt SR Aolekar & 5 SItk_ISd, 2005). 53], A A Aol ALeSwEL
Ha 2 EHE2e sd ARl AAEG o, o] 2 la Fe-Ew S Hedt s dojdtar 643l
UHFalla 5, 2004). A3 Aol A Ao e 244 T3 QA QA 1508 5255 15, SUl, HeRt
Al(semispinalis capitis), ™ 2] (rectus capitis muscle), 3™ 2] 8! (oblique capitis superior)®] +715 Z& 35
o] g3t nlwst A5 A, AWHAA IF2 HUl FAVE 9 FAA JehE As & 5 A%la FHE
AgrellM s AR 7P #go] A el RpAl o] delo] H= Ao R B uH It Chow &, 2007). A 2] 244
NS St A WO R E kA XRQl FolehAl B k= Q] FARRR Fol 9li(Saadat 5, 2019) HE
3

Q
AR 2 A REISE 2007), BATFETIH(H S,
1

o
=
i
2

ol
ok
=
[4_8{_11 B
=2 1o

~
=
ot
=2
2
rr

r
= Y
r; [o
it
oo
e
N, S g

5y

i

)
o o
N
L
ofl ol
ofN oll.r}nl
o o
l‘ol' fr
: 5
I_‘J —-
¢
Ho olN e m 2

n
[\e]
S
S
=
r>~l

)
=
ik
2L
)

Ir
2
S
o

=y
=P v
)
0[[‘
1o
E
:.Nz
o[ K
ro
=)
4
1o
ﬂH
oZi
o)
<l
o iz
=y
=
flo
o
]
8
o g m
i CH ;

01}1
S& =)
2
ot
~
{r
DX
i3

(longus capitis),

A AR AR AR, AVAS AR, A 29 A

R4

ot
o

n giﬂ i
0

2020), ¥4 ¥ =(Thera-band) - 5(XFFE, 2017), & T, 2020), A S(MSE], 2018)50] lom, @Al
A, AFE ol Al AEEa tiNoh &, 2013). - vkl WAl Q12 67% 7S] Algo]
B35S AP0, HETo tigt A5y TAE BA o AR 57% JETT AlREe] ERelE Fao] ¢hehE
A Qkot EHTH 1FS TSR 214710 Fo] #ete] Wy AAe] o ® Gho] AA et dAFH
& HE YguAEE I FAE HAdvk kA, & A A A SES AR sto] £ %
WL, Fo] 28, BHlE T Fol AW RpAgkAte] mE]-H Sz ofw et S w|X|=A] A ekaL gkotst
of AwelapA S 915 A5 Z2IY FA AL Al A8 FAE AAstaxt sk

SR

IRRuE R P




90 TH3EE| XT38 A] Vol.31, Nol, 2024. 03. 31

= T APEA O Fold A AA B4 sarge] Folskgom, AT thy
FRE A A9} AT BANE AFHIL AT AUH el Folo} AT FIHEZ Wk,
9, B2 TS ik xﬂmumzvﬂ BAE F 304 o)

2 Qe g
Apof| 7] Aol

o
B MR B BEe s

B
b s 1 s T =

olm 504 o]&tel FAES ATPAAE AP on At AA7|Fo R E Hal- Z1%Z%(CVA)OI 50°0] 3},
5715 25 AFNNDDe] H47t 5 ooz SW Al o AlAd skl %xﬂﬂ A AFES did A= A sk
Stk g F-5lol 94 58 PAY GAlGH A FEg B8 T AR, A4S o] Sl AN, B B
o AAE J3 S HE5ta v AN, WAl BEaA Ao e AN, ARS8l e A BF
ALt & A= K-Uigtw AEE$ds)e] S8 wekor, S s = KSU-20-11-003-0204°] T},
2. Ay =3 =4 2 EHR|

1) He|-HF2 &5

A AAAHA A AAE FA4 51 H2]-2F2hs S5 0, tidAte] Sd AR Jidete 29
sto] FrFskith Wel-H 322 78] 7M1 E71E Ave 8 AT €79 7M7) 8 A TS (tragus)= AA S A

t}

A Atole] @AR zholm, Wel.gFzge] 0% ofstl Ale AHEAAE 4K Aoz Aukshd

p A

(Nemmers 5, 2009)(Figure 1).

2) 2 BERSHS| 2
WA Bo AEEWNE B, B, B EVS A7 Sk 39S 9% 572 149 FAbdigial

=
inclinometer, JTech Medical, Salt Lake City, Utah, USA, 2020)5 AF&3}31t}. Al ’E} Ao A= sA3 9=}
2 9w B g v1=s

o grob ZHE AR A OAD BAe) BAEE AEE ¢

ol

(Ghorbani &, 2020)(Figure 2).




Frske] A B

A el A o] vl H5zke] Bel
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Figure 4. Ultrasound image of SCM
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Table 1. General characteristics (N=254)

o %o eEWSl, 2, BUD Frske] FueA B4 03

Variable Subjects(n=54)
Sex(Male/Female) W29/ o 25
Age(year) 33.88+2.95°
Weight(kg) 169.1747.68
Height(cm) 69.11+£14.02
CVA(°) 44.50+1.31°
Neck extension ROM(°) 29.80+3.48
Neck flexion ROM(°) 29.80+3.48
Neck rotation ROM(°) 26.89+2.36
Neck extension strength(N) 29.2045.33
Neck flexion strength(N) 28.98+4.39
SCM muscle thickness(mm) 0.95+0.05

M(SD), ‘p<.05

Table 2. Result of Correlation Analysis between CVA, Neck ROM, Neck strength, SCM muscle thickness

Neck Neck SCM
. Neck flex Neck ext Neck rot
Variable CVA flex ext muscle
ROM ROM ROM .
strength strength thickness
CVA 1
Neck flexion .
ROM 0.67 1
Neck extension . .
ROM 0.70 0.65 1
Neck rotation . M o
ROM 0.56 0.31 0.44 1
Neck flexion 0.68" 076" 075" 0.44™ 1
strength
N k i kk ok ok ek ok
cck extension ) g5 0.79 0.85 0.55 0.84 1
strength
Thickness of o . ok - o ok
SCM -0.83 -0.57 -0.63 -0.67 -0.62 -0.79 1
p<.05, "p<.01
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