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The Effect of The Forward Head Posture on The Maximum Mouth
Opening of The Temporomandibular Joint, The Muscle Activity and
The Asymmetry Rate of The Temporalis and Masseter

Yong-Pil Yang, Dong-yel Seo
Department of Physical Therapy, Dongshin University
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olatA] ASHATHPC.001). 27 Wl 2 2 : #sE é%?l A, QEF WAL AES ¢ AF IA/EY
EL’Z“&E% AastR o™ (p<.001), 9F MELY TLHEE FAsHATHp01). 27 ¥std] TE £59 ¢ Hid
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Abstract This study examined the effects of the forward head posture on the maximum mouth opening
of the jaw joint and the muscle activity and asymmetry of the temporalis and masseter. The
craniovertebral angle was measured in 50 subjects (23.10%£2.73 years) who met the selection
requirements of the study. The maximum mouth opening, muscle activity, and muscle asymmetry were
measured by reducing 0%, 10%, and 20%. As the craniovertebral angle decreased, the maximum mouth
opening decreased (p{.001), the muscle activity of the right and left temporalis decreased (p<.001), and
the muscle activity of the left temporalis also decreased. (p{.01). The asymmetry rate of the added
muscles of the left and right temporalis, left and right temporalis, and masseter increased according to
the change in condition (p<.01). The results of this study are expected to help establish a treatment
strategy and comprehensive diagnosis for the temporomandibular joint and present a theoretical basis

of manual therapy and therapeutic exercises used for the treatment of TMD.
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49 7] At
O(TMD: Temporomandibular Joint Disorders)=
Q1-9] 40~60 % H=7t AE sk Ago|tH1]. 3 7HQ
oA Aol oAIA Q1 FA7|HE ARle] =H7|7HA] A
FE, 2, A7, ArEERE 59 FAITE AR Tl
ThEo A= HEAYAA(FHP: Forward Head Posture)
= Aol F7 Foll W% RIHsHA HEd== /% 5
sholtH2]. FHP AHAlE FHoHAl =H, HE|7F Azt of
off S¥Eoll EolA EHH o] XA|7F FAIZE A&EE &
w9} ZgAAR] ko] A4 o]& QIFt HEE £
o] AMHBIE T FolE 23T E&, oEE ¢
TMD #4 ¥Qlo] "H}3]. 2ol= FHPL 22 H4
At AA|LE TMD EA8TY] Ad/del Tet A7 23
Hal glom, BT QR2ApA|R ]lof 2= HEH
ZFZHCVA: Craniovetebral Angle) 3t2] $7H= 7|2
& FEE F771, AFE ARGCRE QI AAIZE
P22 = B FH SSER of 2t 71259 284
Lot TMD 8ol @3k vlZtka stithd, 51. TMD
2 Qs HUS WEske 3R = AA 179 0.15%
ol A& ofzt FAEY vlgk FUck= 5
AR A7t oAl Jlom, YeHAMAAA R
£ 83 2ARIA 2003004 200597H4] TMD &
b FHES RARE A3 2003900 0.04%, 20049%
0.16%, 2005¢ 0.17%= 57+ ZAloltHe, 7.

FHP H71& 93t WPHo2 CVA o] ©ol AREEH,
ol Aol W= CVA 342 5% FHP B7le &2
AFEE YERITHE]. CVAE &40k S dF
2o 779t AES AFg AT 9F
7WNEZ1E AWk $3840] tiv= 2 s
CVAE ol d7-=0A RINIsHA S4=UL,
2 FHP tAAE2 CVA %] 4t Yepdtia
o] CVAZ} 50°HT 22 iz IsHATH9, 101

HeRgt o HE9 Aol IR 9 EHY He=
41~44mmO] 1, A= 39~43mmetal B o, A
33t A 4527 ez o /i MMO: Maximum
Mouth Opening)2 £33 23 52.02+5.09mme]H
olF 2 49.62+3.69mmo|™ FL 54.184+5.21mm
2t Buskyithll, 12].

TMD= 97 = R0l gy os dfsk= &
SHUAE Ao R Eibd 9 9] 29 55T g
e &5 Aa, A2 Al HdAA ofHE 23
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5 TMD Zetol v f-85HA AR= L Qlrt
13, 14]. FZoll= g3do] dist 25420 A4 Lloll=
TR0t N HA 58 89 A4 4T & "5
A9 7] grkehs A7t FYPE I 15, 16].

ojHY 7|9 Aol FAES AL H5EE &
of Atole] A & Hwo] gt FAE TMDS] A& 7
HOo R ARESEIL Qlo, dEAHoZ AAolido] TMD
E WYANZ 5 Qe DA g A mEet A
“golct.

2 A9 2L FHPE QI3 HEjel & Hejo] E=
o] Uehtr, mzje}t & 1o 5352 gyt TiEo]
Atk 7€ A+ EWE FHP7F §3E9 MMO, &
At AELe] 28T 9 H[HE HIld] vXE
FFE fetsto] et &, HEd H9o digh Az A
2t F3 Ak A1, TMD A 85 93 E¢A=
o 2154 5 E0l tgt o]24 ZAE AAsH: Hl &

o] E31A} ool

—

pSye)

o=

2, HuH
2.1 HCHA
B ATE 20209 695E 20204 99714 AW
gon Eabd 9 B Hejo] 20| glL SHYES thit
o okoxtA oA CVAS &45to] ZHert 50° o)4kel
50 Ao s MMOSE T @ B0 S8 w

WakE Zgekgon 4F Hgel ol 45| ek
A7 Holo] AAHoE Fot A GO 273
AT, AFHYAEE] 1 2A EHL Table

o
=2
1

Table 1. General characteristics of subjects. (n=50)

General characters

Age(year) 23.10+2.73
Gender(male/female) 27/23
Height(cm) 174.20+4.98
Weight(kg) 70.50+8.72
CVA(®) 55.20+3.64

Values are presented as mean (SD).
CVA: craniovertebral angle.
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2.2.1 HE|HLXpAMof OE 2A

FHPS] H=E AXst7] 98] CVAE &7
w2t Al 79 A0 =2 FESIILE Control [ Helst
ZAo A 243t 712 CVA 27, Control 1= 7123
oA 10% &4 CVA 4, Control 1II+= 7|&FoA
20% #ASE CVA A0 ZLESIL ARES 2
X9 B2 Ax=E FASH ¢ F MMO, 284S

25191,

ot
L=
5

2.2.2 =|t§ 7472 Maximum Mouth Opening)

MMO &% Hof 7S 108 F4] & AAJsk
o}, o7} gl ofAtel ot Hdigt A& EA sfo
REZ 9 FA dUY LEF ol T4 FY Alelg A
AAZE YAE ZAZH(INSIZE-Mini digital caliper,
INSIZE, China, 2017)% °]&3to] Z74513ict

223 2gd: Y I8 HIAE

95 WY AR SIS S5 SE #
A 3 AT A2 (FreeEMG1000, BTS Bioengineering,
Milano, Italy)E ARSIt HE FEE(sampling
rate}2 1,000HzE 474513, band pass filter(20-500Hz)S
ARgste] AR E s £4E ARe A 2%
A" ATEYO]  EMGAnalyzer v2.9.37 (BTS
Bioengineering, Italy)S o83l A2ty A=+
5 AT AEZY L8 11 AR BF 474
Ade R oH olgyo] Aig & 211 2 3
3 524 33] SH519 . EMG A5E gslslr] K8l
e AARIA Y #eE TR} MEDLY] SEHES
71&30 2 %RVC(%reference voluntary contraction)=
Toko] ARESEGITH

+59] HHES Eq. (DI Z2 $4]S 0]85}o]
Aitet & FA A= ST

Dominant side + Nondominant side

X
Dominant side 100 (1)

2.3 SH

B AFoA £HE RE FHE SPSS  Ver.
23.0(SPSS Inc., Chicago, USA)S o]-&3l3om, that
2] 27 sl fE vjnE 8 YA EAES S
ARSI, 2 9] Aol BY] 98| Duncanl &

3.1 z[tf i (Maximum Mouth Opening)
MMOE £43+ 23} FHP 27 7to] {23t A}ol7}
UERATHP<.001). ZF 27 7He] ZpolE BRIstaAt A
AHE st 27 Control 13} H]®3}] Control 113} 111
oA et Aol ®YI(p<.001), Control 112} Control
[T Alolofl = {93t AtolE HIrHp.01)(Table 2).

Table 2. The changes of MMO between each controls
(n=50)

maximum mouth opening(mm)

Control I° 50.43+5.81
Control TI° 47.47+3.61
Control II° 45.68+3.29
F 22.23
001"
P by 1

Values are presented as mean (SD), p<.05, “p<.01, ~p<.001.
1 Duncan test

3.2 2&M=(Muscle Activity)

249 A} fETe] 2HYEE S A3 BE
2 WA AARRe 22 o] % Aol S Byt

(p<.001). AR A3} EZ9] WAL MEDL BF
Control 13} Control 1I Afe]oflA] f-2J3t Zjo]& HF o
H(p{.01), Control I} 119l ti3 Control III Ato]oflA]
Folg ApolE EAHp<.001).

Table 3. The changes of muscle activity between each
controls (n=50)

Right Left

Temporalis ~ Masseter ~ Temporalis Masseter
Control 1% 889.22+461 11030147122 1602+103.9 640+238.5
Control 1" 8235624409 104045479 1504741047 598.15+2537

Control IM° 7540744186 9660746557 1392054881 5363942279

F 24.50 4132 7.98 11.84
001™ 001" 01" 0017
p abe T abye T a, bbe t a, bbe T

Values are presented as mean (SD), p<.05, “p{.01, " p<.001.
1 Duncan test
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A& FAELE Control 1] tH3l] Control MAAE
/93t Aol YERH O H(p<.01), Control 1o thsf
Control TMOIAE 93k folE VEFATH(pd.01). 9%
TELE Control 19 tidll Control IMA= 523t
2Fo]E YERH 0™ (p<.001), Control Mo T3l Control
MM = 528t 2tolE HATHpL.05)(Table 3).

3.3 22 H|fEE(Muscle Asymmetry)

gAY FHP 249d 459 284 HUAES &
e At JAE2 240 w2 Bt EC] 371 =AU
O FATHOR {FOFE o7t qigloH, MELE X
Aof| wat {3t Aol B (p.01), A7 At
Control 9] 93} Control MoIA {25t 715 e}
HeHp<.05).

AT AEEY] 2 o83t e HtiAE A=
ZA 7hol| {953t oS HPN(p<.01), AAA Axt
Control I i3l Control oA 25t Z4AE U
EPATHp{.01)(Table 4).

g

=
=2

Table 4. The changes of muscle asymmetry between
each controls (n=50)

Temporalis ~ Masseter Temporalis +Masseter
Control 1% 2557424 21.04+2.6 20.3+2.9
Control II° 279428 239325 23.15+2.4
Control T 29.7+2.9 26.98+2.7 25.05+2.3
F 1.94 5.98 7.28
16 01" 01"
P ayc T ac T

Values are presented as mean (SD), p<.05, "p<¢.01, " p<.001.
1 Duncan test

4, nF

TMD Agg A3t 7129 d7E5S AdvEd g
A gt SA7E obd & FHe] 253 wiriA1E2
FAE T M E e F3f dHEe] 752 Brlshe
AT ol AP GACH1S, 16]. SHAITE, TEH0Z B
27det AAel ofet S5 wtiAEe] Mot g3
7Is°l FF= A= AAAl Het A= vivt A
ol

2 AFollde FAE F2AA7E TMD 2480l 4
ol e & Feof tigh A&7t TMDl d3= &
the 71& 9752 2= FHP7L g9 79
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oF R7IE8C) 284E 9 8] vty
A& Aos AYzstel Ay AFsiart

2 AolA gedel 7ReEe $42 9] MMOE
275ttt MMO9| 4 W9 342 =3d 752
Brkeke g Ad 84 F shfolehll, 12]. o]d
A TMD EAlA TIPS A &+
ot Horde] ot 7P RaHglon
(18], TMD oAl 283 =427t MMO 371t
5 A 5ol Ko AolE vEhlth sklem(19],
TMD 259 739 54| Siids 29| $7PF MMOS
sl HAARIRL sk 5, B2 Aol MMO
572 TMD| FA 350l tidt 871 PHo= AgH
I QITH20]. 2 A7) A 57 A3 FHP7E s

Eol ¥

of met MMO: Roje A2E vEhiom, ofs 71
Aol AnEI} e oz At

LGUGAT 250 Folt e Adie
oS YA D752 AL 4 Aoril), B
Aol BAIE A ARS FAE waeh WA 284

o] £ BS TAAE = AL SIHHLT). S84 =
<5 HtiAEC] Tt APAFE AE™, TMDO 2
o 550l &5 Bolel FHEA IFe 7IA AT
vlarstol Hdf FEPErt Aash22], 7S5 2
< HldigEe] Al stglen, TMDS =7} 7}
I A 255 ol 2284=e FsH A=
QThaL SHATH23]. E3E TMD $AE tido= =4
& 9 2eZ2IHE A8 5 FHPY AT A TA
< AEZ] ZBAAE oS S H AL s
24l 29 B ey ged 7€ d7E B H
WEo| A 7R AN 28T daet 3 28
49 E0BE TAAA HIR G AAE A
AL, = FH F50| A2 W72 v ECl
21.24%°014 8.14%= Fou|aHA| Zastdrtal Ealst
UTH17, 25, 26). & A7-9] 23, ¢ M T
o] ST vtiAES ST 23, FHPY S71= ?)
gt CVA ghe] o] wat 24 72559 284
7t AR HHAEC] S8l eH, ol 71E AT
o] A3 TMDOl it SA7H 71259 284
=5 S7HIZIAL v EC] ol A4E Hdve 9
I} Behg Zolshs Aot ol Ak 7€ AT
oA EAE TMDZ QI%t 553 7153l A= &
St SEETT AES AR SjEE At AR,
& A759] 23] gt 0|23 ZAE AT & A
AoR AR

Y

NP
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£ Q179] 23} FHP 3710l i MMOSt A2 8
B2 DAL foISP FaslgL, 2P 282
B AES ROl F71E el oleid A7 Auks
TMD $449] A28 9le) Fe] FHPE] 7] Tt 2
4 B9 FTHQ Mgkl WA, FHPE 7H B4
oA AHom FAET G AU G F
A= washt o] 944918 2] AL F
7Hel 977 Bashet eiA|, TMD 84 A=
olefet B4 ofshela Wrhet Agt] gt
o olFe N2AHE |2t o) =g Helet A=
=i,
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