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[Abstract]

The purpose of this study was to investigate the relationship of the head posture with the tone and stiffness
of the cervical extensor muscles. Eighty adults in their twenties were chosen as subjects, and the tone and
stiffness of the cervical extensor muscles were measured, with their usual head posture in the sagittal plane.
For the measured head posture, the craniovertebral angle (CVA), craniorotation angle (CRA), and forward
shoulder angle (FSA) were analyzed using Image J. It was observed that the tone and stiffness of the upper
trapezius muscle increased significantly with a decrease in the CVA as well as with an increase in the CRA
(p < 0.05). As a result of further classification into the normal and forward head postures based on the CVA
of the subjects, the forward head posture was characterized by a significant increase in the tone and stiffness
of the upper trapezius muscle (p<.05). The results of this study are expected to be used as basic data for

the evaluation of the forward head posture and posture education in clinical practice.

» Key words: Forward head posture, Craniovertebral angle, Craniorotation angle,
Neck extensor muscle, Muscle tone, Muscle Stiffness
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I. Introduction

o= 2] AIA|(forward head posture, FHP)= Z23FstH
AR HRE oo AREE olfer =
(neck pain)[1], ¥ 29 X(neck disability)[2]2} ﬂ”ﬂ
5585 (thoracic kyphosis)[3]o] &8Fd 4~ Q&= A}
AFigolct. FHPO] 7|5l sty ®lek= 9 =tb(upper
cerical) H(extension) £71, HE4ULS(suboccipital
muscle) o5 S 22 2200 Edgo] WAYTTHAI
st A 2] AT (normal head posture, NHP)Q} H]
233289 345 A 8289 285 42
4 201[5] Hejel 529 5ol FVEAQl b

T”

oaxﬂ ogww FHPO] 27 2 B/12 AR Y
(Radiography method)z} AFRIEHT ¥ (photographic
method)& 2 ARSI Qlu, T ARz E5h @45t
2oz A QIth6,7]. ARG RS Al (sagittal
a5

plane)e 7|Fo= [ R SRy
(craniovertebral angle, CVA), 02] e8| Xzt

(craniorotation angle, CRA), Zoj7ijZHforward
shoulder angle, FSA)S AA|EA QA= AR8s Q1L
[116-8], % 55 2 APIRE ol 52 sk 54
¢ QA Wtese F8stu ok

CVAE &4 Z=7t 7”\%}—1\—% FHP7} AsliAl= A=
ojujstH, JA4=2 FHP Ao CVAE &8s}

AL QIEH5,9]. AdedHES & o AmEY, CVAE 5 &
zo| =RE3E3 2o ATA(Northwick Park
Questionnaire: r=-0.67, p<0.001); Numeric Pain
Rating Scale: r=-0.70, p<0.001)7} 91[10], 49 ¥ =
19 = &5 FHP Ato]of] Rofet Ada XSt 9
oH1]. T__L"@E]%}@.i CVA 742 f89 FHP+ 5@
HRzE5=o] Askd A Holl]l, 13y
(proprioceptive) Ho}7} &7 sHte 4 Qlo.

FSAE EZoj7iAN|(round shoulder posture)S 9]
o5t 2102 9% opt 9o ofFslol, HaRe
459 W54 A SWFEESE12] 59 A T
o] E4H 4 9Ick. FHPOIA] FSAGH CVAZH 72043 4 9)
7] i8], vfeiAt] 57 Al CVAS} FSAZ ¥ 57
¢ wast ok

Tel 92 A7 FHPO) Haelasold Wo| 48
Y1 9n ARt 25E ARG PEe gl
CVA, CRA, FSAZ 5842 HAsioict

FHP=  CVA7}  ZAadaE YSAl=Hupper

o
e A

o

trapezius muscle)®] Z71A%(muscle tone)} X734
(muscle stiffness)o] £71e]= FAY2|SHA Hely WS
CH13]. SHRIRF HH 440] FHP AdeiA-H14,15] 5004
239 259 Aol AE|QIX|TE o
2R T FETSEY Y=Y A AT
= 8o X AP 7RI it} ER/t At
[14,15]1 AL IR 27 16820 &0 ARk
FHP 7§A& $let AigRle A & S50 20 *ES’—}
2744 Wl slelste] okl walel 2ERSE
(cervical extensor muscles)o]] 23]t~ A
23] 35t Rokn ook

WA 2 oA 22850 odabd Ro] &
TRITHE A2 olo] QapRE & geld 9l ojsixlA
OJR|eH4], TAEESHA oA H|RA |t SE IS0
22 E0t 2R QTS Selat A9t Rasiche
Aol Bt st A%50] wasi

T el HaeTel A Betste] Ao

2 P2 oj2iApo] BE SBIgS0] IPeet 37
AJo] ¢S slelst, olatso2 ATthyAlS FHPS}
NHP= Al¢-Rolo] S50 22gest 24519 2}
0|2 lsto] FHP ¥2] 2 472 913t 7| 24122 AX]
shaxt gtk

FL O7AX
l_.l_.O

n

o

II. Preliminaries

1. Subjects

o] A= HF= GA] 241 200 Q1 802 T2
2 4 5349 t2]AA|(habitual head posture)et =
uﬂ__l-?goﬂ :L7]ﬂ59‘} _—L74 7(14 l\h,}l,m]e HH }J—L
NHPe} FHPOJ Ato] & v]i-2A5H7] sl AAIE U &
TSR] A7 A 5SS (cervical
discogenic pain)} AR EIESES
disorder)o]

Z*Hneurological
= uby 9Jx]

el S %5}04 ﬂ%%
1041585-202008-HR-002-01).
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2. Methods

1.1 Head posture

o] Aol Dlelb] S 9ie e ARoR e
iRt @ 85 AW (sagittal plane)o] 54€ 4 Sl
= oxt2 YRA7]L, ORIZRE Im A2l Ftujte
AYAR AZIThE APchgRE 22 golo] Uxlsioic
2] CVA, CRA, FSA 5752 913t 7124 452 919
AR A 7 = 7HAlE7(spinous process of
7th cervical spine), 28% F| -&(tragus), 2% ¢
o] FHAPEo] BAA|(land marker)E HAFSIICE
TAR] BAte 22R|A WIS AR 1910] 1A 2]
= SAl(palpation) & FASHRICE

AREGe AR Ba Aol Wa A
(habitual posture)2 TS Q7J5IQiCt ojuff S7AtA|
= ARIE ojrjol] Pt S2wAol 2wt o 24
H AN okl 2 dot2(thighs) ol £=5 513
o, t2] YAle 4 AHrlo] HRE ApAJoflA] Al
FHE SABHES 3

AMK1EHY A= Canon 80D(CANON INC, Japan)of
= (Canon EW-63C, CANON INC, China)s 235t
ARESIRAL, Olm=H R[N Alsshs ofulA] 2
A m & 73(Image J, National Institutes of Health,
USA)E o]-&3to] < ARRloA CVA, CRA, FSAZ 57
SHt SOz CVAE AVSRHOIM A 7 = 7HA]
=710 FARP BAXE TlEoR 7MY
(horizontal line)a} A& BAIXZ} o]2 = 21 s &5

o

-
24

A5teict. ol G RCIAIAL] CVAZ} 49°~59° Afo]d A&
NHP, 49" 0|59 749 FHPE Aj&-Rsto] Ao &8s}
AcH16]). CRAS A 741 2] 7}A|E7]0] $ASH HAIX]
o A9 BARIE AAst Aat &9 BmAX|eE 7t
Z =148 HASH Mo| o|2= 7t &2 =X FSA
L ojuhmo] Z7IK|AC BAX2 71502 7Ho] 4
Aut &) 791 S ZRAE7]o] BARSE RAIX]ZL o] f+= 7t
&g F7doiti7].

1.2 Muscle tone and muscle stiffness

A7t BRSS9 2ot 2R FHe
AlZ]do]l AZE Myoton®PRO(MyotonAS, Estonia)<
olgstol HPalt17]. SIS F PH 2812w
wol, oenzw el EAR o Astgon, of 2
52 FHP A] Glafsoz duel 54 7hla k4]
$1=t8 5-9] (upper region)?t  OfSHZ 9]

(lower cervical region)?] EAIA AA e 7k7F & 3 2

cervical

7}AX]=7](spinous process of 3th cervical spine)?} A|
7 =t 7R[E71E 71Eo2 SAIE(Dominant side)of]
Bl RIS 28, PSHRIL oAE 280 =
(muscle belly)?] 7P =2 Aoz st
SYAAE oliAA A3 SUs AR Aol
S0 ARk 2 585 BAVEO] AR
o 54 Y(tip}e 2502 1 FYAUL. APAE 7}
A5 28] 574 & BHyS A7 HolHE FE5)
oL BE BAVY EAl L 552 SRR 9T 4

Mo

rin

R At T ()

F 19l0] XIyst

o

22
&

3. Data and Statistical Analysis

o] A9 RE At SAXZ m=I3H(SPSS
23.0/PC, USA)g Al-gsto] 2AI5HIT HejxpA|et =8
THE0 = A Afolof] ARIAlE Am]ojgr
o2 AFA|S(spearman correlation Coefficient)&
Abgstol BAsiOICE deln CVA S3te st
NHPe} FHPZ A&7 & 58559 e ¥ 2474
R19] Alol= =HHE t74%(Independent t-test) 0.2 &

MR O0], QO2FL =052 AAslel Zslaint.

III. Results

1. Characteristics of subjects

AT EAre] dEe B7d 399, ofd 419g0lqlL, 3
A2 23.05+£1.654], 7]+= 166.88+8.590cm, &7
3.38+11.82kgo]|iTt. & 80O HALWAIAL & NHP
54, FHP+= 15302 BERtka 1>,

gis
r
L
r
L

6
6

Table 1. General characteristic of subjects

Variable General characteristics
Gender Male(39)/Female(41)
Age(yr) 23.05%+1.65
Height(cm) 166.88+8.59
weight(kg) 63.38+£11.82
Head posture NHP(65)/FHP(15)
Mean£SD

NHP: normal head posture, FHP: forward head posture

2. Correlation analysis of head posture and
muscle tone and muscle stiffness of cervical
extensor muscles

ATgRLe] CVAL CRASH 9I5K|R20] 271 E o
AT Qo3 SO ATAS WY T(p<.05), CRAL
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i)

SAR2Y 2T U 2R GO o] U

o
HGRIIHp<05), FSALF BH2E5Y 2% 2 2
x| Afolol] ABAT g Zo® eItk 2.

oX. U

3. Difference in muscle tone and muscle stiffness
of cervical extensor muscles between the NHP
and FHP

FHPS’Jr NHP9] =8I &50 = 3 274A19] A}
0|5 &Rlsl7] ol 5 65l NHP & Ay F=9H
o2 15YZ Al 75t Bl EAS AAlstict 1
Z} FHPL NHPo} ul2sto] 9jEAR2e] 27AE ©
2AR] gololl 2 Aol BATKp<.05)<E 3>,

Table 2. Correlation analysis of head posture and

muscle tone and muscle stiffness of cervical
extensor muscles
. Head posture(N=80)
Variable " " -
CVA( %) CRA( %) FSA( °)

CVA( ) -.702™ 132
CRA( °) -.702™" -.193
FSA( °) 132 -.193
UCMT(Hz) -.203 .087 -.035
LCMT(Hz) -.022 .016 .030
UTMT(Hz) -.351™ 282" .058
UCST(N/m) -.219 114 -.133
LCST(N/m) -.075 .079 -.073
UTST(N/m) - 414 266" -.003
r=Correlation coefficient "p<.05, "p<.01
CVA: craniovertebral angle, CRA: Cranial rotation
angle, FSA: forward shoulder angle, UCMT: upper
cervical muscle tone, LCMT: lower cervical muscle

tone, UTMT: upper trapezius muscle tone, UCST: upper
cervical muscle stiffness, LCST: lower cervical muscle
stiffness, UTST: upper trapezius muscle stiffness

IV. Discussion

iRl Hale ZE3AA0] BEE A A
B ooz & F=A dtH1,13,18].

2] A= A vRAer SEESEY T
3 A AWdS =RIsh] Slsl A=At 929
AAoA CVAZE Fagas CRAZE ROt 5716t
29 IS B vt gFor olxH AME
245 CRAP} S71ste A2 BT SHA|TF FSAS}
CVA, CRA AloJoflAl= A HHAIE %} % > R o]
23t k= FHPOIA AL 7id 45 CVAZE S7Tst
1 CRAVE g4 43 BRItk Al ﬁ%%ﬂ UR|5h=
Antz sjHE 2 9Iri19,20].

b

Table 3. Difference in muscle tone and muscle
stiffness of cervical extensor muscles between the
NHP and FHP

. NHP FHP
Variable (N=15) (N=15) p
UCMT 15.284+1.15 15.89+1.72 124
(Hz)
l('::;lT 15.47£2.23 16.34+3.06 .383
UTMT | 16812130 18.35+1.69 009"
(Hz)
uesT 283.90+34.21 298.13+54.18 296
(N/m)
LCST 3243048030 | 354.67+10837 | .391
(N/m)
uTST 328.30+39.95 367.63154.46 032"
(N/m)
Mean%SD "p<.05, “p<.01
CVA: craniovertebral angle, CRA: Cranial rotation
angle, FSA: forward shoulder angle, UCMT: upper
cervical muscle tone, LCMT: lower cervical muscle

tone, UTMT: upper trapezius muscle tone, UCST: upper
cervical muscle stiffness, LCST: lower cervical muscle
stiffness, UTST: upper trapezius muscle stiffness

FSAS] 4% CVA[Z] o = 55{21] Atolofl HAP}
olti= M350 ©a]o] oloj|A] FSAQL CVAO] A
AL QoI At} Yxlgict. ix|g 200) AQlolA
FSAE 7|202 £&5% FHP Xt} 4= FHP7} &4%fo]
wo} S0Pt Alg 4 Qlche M@pel ZuelE e
of mstcnl vljalHlel FSA Afolo] e o)
Apfe] b Ex4o] wletA fol7h 9l 4 7Tk |
2717 29| AT AT CVA, CRA, FSAY] Aaale
AT HYATET QxIoke ATS ol SHa Aol
selsfx] Rafict.

SHAIRE 92 Api MYAPSOlA alsiA] 2
olzAlol] T §1EwEe] 2, ofimwEe] 28,
SHIRTSO] TRt 2ARS AIEA Bl
73k, CVATH Zasiel Balrt o2 ojgEas
SHRTFY = ZEA] 0l FAH S7tt=
o] HHAE ERIsHATHp<.05). ot 22 At %
oz olzd AN FAIE Aol HeAlET=oll A
/\7'<o] Aj}gq __L7]K1-£ El_l __L747<lo] 81—7}1] 57}% 001:161-%
Hel Zloz ok}, digl, 95w 229t o= £.9]
= A Al RofRt AT /I A te]
A5 ol 5o TE A 9XIS 93t =2o R ur}
2 299 ASARZS0] uAgo] Avte Atast

OAF AMSPAL = 0]g)K] £[22] 77 200 AQ1

Ao sk
o=

2

u[o 1 re jE i

JE

r

58Ys tigom Alagst Aol CVALH HEsEoe
T Afolofl o] AgaatA(r=29)7} Qlttal B st



Analysis of Correlation Coefficient between head posture and muscle stiffness of cervical extensor muscles 133

92]9] ApAxel vite] Autg AAlsIGTt. 22t o
ExMA(prone position)of|A] FEpE2e] Y EE
Z7g3t iAol &) el oh2AMAoA] 5w
Jol7] whzoll SRR 5881 Aol
He ApAne] g2 i3S Ao woEoh
A §140] Aol Aleisto] e&AT=
. BA ogrE oRAMN|, MR RUE A
Al QF2AMA| & TR ARAollA] SEE0l 20T 9
TAAE vl EAslE art ook

Lo], A’E& A4 body mass idex, BMI)2} 22 A+t
VgAY el £ ®3t a|xplet AddE 711t
[13]. Yolet BMIZ} 57145 CVAE Z4stal, Uo7t
371dE dsAlRdse] Z274Al0] F7lsh, CVAYY
Trgas AsHRds A0l 71w 4ol et
UtH13]. CVAZ} dasid 423 5 8% e
(masseter muscle)?] 273%]0] S7IE|E[23] Hd==
1S of T@s] CVA Zart 529 oo =3k 24
2 Algtste] siAs7| B A9HA AlNe]7r Bagt
AN o2 ATslof STt

SHA|RE, 22]9] AolA FEISEe] K 9 24

L.
Mgt ML REslo] S et ula Ak
S

J %
ARE f2f 9] Ak o] % S5AS0] YA 712AL
=2 2 FHP "9l AAFoJAEZ(clinical decision

making)oll 5@t A4 FE7 2 Jlo= J|dgich

S olAtdoz AFCVIAI] CVAS 71Eo=
FHP(CVA 49° o]5h)e} NHP(CVA 49°~59)0 g Rj&& S
Hel A SEESS0 e 2 28RS vl wA
sHiCt. AT gAr & 807 & FHP2 659, NHP 15
Ho2, NHPeF FHPO| FUgt AT IAL 4+ 275 2l
FAS 22U o085t NHP 1592 MsAl Ad7dst
At} FHPOF NHPO] =550 2=t 2734l
Aol BAst A}, FHPL NHPS} Hlisto] YJSA|w
o] = W A0l R =2 ER-E AT 4
AATHp<.05).

Kocur 5{24]2 ARl Z2AF Oife= FHPet
NHP Afolof] S8, 9SAIRE, tf2]@®(splenius
capitis muscle)?] Ve 3 3R xo7t il

1 AAJste] f2]9f At withe] AwtE Hch ok

2419 B AFHERY Hol7t 25~654] Atol= <
P Hol QAL AFRA] 2E2AME o2 5i97] hiE
A 544 ARl oz Zat ofjfof] AIA1A o] NHP
o} FHPOJ FAFs2 Zlolt). w2 22]9] A= 20t
S| AOlA 5= 1
o2t HARA] Al AR A7 Al LRHA
£4 & Ho| Haol tigh sAI7 A2l Zast 9T
[9lo] & £ 3= AL Yolel oA YA =
%9 Z=el 273A10] el BVt Ae aleisto]
[13] o] & A4=2 AR Holof tist HiaEAIE
ZJetsfior & Zlojct.

Uurd o 2 FHP= NHP B} AJA H(sagittal plane)<
71E02 CVAZE Zadl 252 H5]. ojdf FHP+
ALY H]AMNQE Blulsto] AR, FwELS
=S8 (thoracic
vertebrae spinae muscles)of] =2 Z2&44E Hof di}
RN A SRS et dedt DR8-S apet
TH25].

AS7HA] A2k u]folE o] FHP= HjAtNet &
NlRof 2=t A9 Rle B AEe AP] @7t
Q5= AR Go|oh. FHP SAfo] ¥t #ld+s Ale
A Q-%=(therapeutic exercises)o] FHPoJA] ZFA=E CVA
£ Z7RIA & &5 7ol St gt /22 AIRtskal
AUTH26]. Thefer X84 25 5 AELA(stretching)>
e 44, AR 22 Jid, /fAd R 5
[18,27,28] 9 37X =it tfEo] APhe-a(self
exercise)0] 715t AlE 71T 1L @] FHPO] /ol
=2 TEAN 94 ATEES L8t AEA] Eat
A %{29] 52 = 715 /iAol SR 27t Q17
ool 7HQIe} AntEE oflE2]7o]d(Application)of A
FHP &7 9 APte-zof #sh B2 AR&sto] Ap7Riz|of
dEshs A st gicto] & 4 Qi

A7) 2] Ats WA o SE83s59 &
7=t A0 A I FHPeE NHPOJ Atol & &l
51%7] diZoll 25stAl wetel AFE vl 2AE &
AISHA] 2ok R 7R AlgAlo] Qlct. ey AxH te
FAPZE FEE=Y e R A0 Rl 9F R A
WS Agetete FHP A9 A2 22 7]1%
Atag AAlstAt. 219 A-+AxtE FHPY| ofsf, A&
71 BaAof T FEY & e Aew rdigit

(cervical vertebral spinae),
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V. Conclusions

92l A7t W o] e BERgse) 2

VA9 27RO ABTAS st FHPE NHPO)
FHTGE 2P 23T Aol B,
A, VA Ztastel et oz olsdas
CRA, $ISHBIL] IUFE L 2A%0] F7kln
CRAVE 57142 9SHR8Y 274E 2 2740
7 £7kele Aol Qigich E3), FHPE NHP Bt

JEME 280 AR E U ZAXlo] =2 EXS sho]

o

3 2 QJ9itt. wleb FHPOlA| et AH2el oejahy
L 2H2g0] IUAEY} AAoE B gake 0)d
2 9ee A,
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