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Abstract

This study developed a thoracic support harness designed to contract the lower
trapezius muscle through electrical muscle stimulation (EMS) applied to the
subscapularis region. Fifteen female office workers in their 30s who were
diagnosed with forward head posture syndrome (FHP) participated in
experiments evaluating stiffness and rigidity of the upper trapezius muscle. The
experiment measured FHP Angle (FHPA), Neck Flexion Angle (NFA), Neck
Extension Angle (NEA), Neck Rotation Angle (NRA), and Visual Analog Scale
(VAS) for pain perception and comfort. Participants were divided into four
groups (A, B, C, D) for sequential testing. Group A served as control, Group B
performed upper trapezius stretching (UTS), Group C received EMS to stimulate
weakened lower trapezius muscle. Group D underwent both UTS and EMS
concurrently. After intervention, cervical angles and VAS scores were compared
between groups. Statistical analysis using t-tests revealed significant differences
between Group A and Group B, C, or D. ANOVA was used to test mean
differences among groups, followed by Tukey-Kramer post-hoc tests to identify
specific group differences. Results indicated that stretching or EMS alone had
limited effects, while a combination of stretching and EMS showed significant
benefits. The comfort level of the harness was rated at an average of 3.86
with a standard deviation of 2.38
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A EFARte] FH 1 ok o]FA ARtE J71E 2F
Sto] 27]719] AbgeFo]l WolAlHAl VDT F-(Visual
Display Terminal syndrome) AF50] S7Fstal Qlct 71
S A % Shie ged ARE ARE 4 Bl AR
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T YEs ot 5o EE ol2F 252 -4
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1. FHPO|M S229| £330} Z2e2e| 2

4 HAE e 2 QDo MEl] AA fhAekx HiAL
A (Hansraj, 2014)0] w=2H, HE tffst ez 37
g o A3t e okse] BRI 499 HEe 59
HxelA - 4.5~5.4kge] FAE  AXSHAEE 157 o=
12.2kg, 30° olAE 18.1kg, 45° olXE 22.2kg, 60° ofA]
£ 27.2kg9] & Weth #EE oz JEod HE
o ZteiAle FAZE Ao 58 ol FUFE 4 ok AF
3o A FAE Aol AF F99 2EHAT} SIS
o, ol dRxA oy 59 TR ool 4
rk. o2}t ZAIE Aot FHAJN A AE F
2ot FjdstE AHEE o E5 dole AR Aldle
o] g QsttH(Hansraj, 2014).

o] djEsh KRS Figure 2014 olst 4 it
ALEE AAME AR ST (Upper Trapezius: UT)o]
Asdon B 9 HgsEln, W o sna
(Lower Trapezius: LT)& Eojun ofsidtt, o] & Z8.2
715HeRE: i 28-S ofH, UTe 29 (Elevation) T2

2 283517, LT Y (Depression) o2 A5t

Sternocleidomastoid

(BUZ/B4RE2

Origin - S: upper sternum

C: medial third of clavicle

Insertion - mastoid process of

temporal bone

lateral third of occiput bone
Action - lateral flexion, contralateral rotation
UEM 22 flexion, raises sternum

/ribs (inhalation)

Figure 1. Cervical Spine and Sternocleidomastoid Muscle
(taken by authors)
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Trapezms [c..l'll B2/=R3)

Origin

occipital bone nuchae ligamenturn

spinous process of vertebralC7~T12

Insertion

lateral third clavicle acromion process

of scapula spine of scapula

Action-U

elavation, retraction, upward
rotation{scapula) lateral flexion,
contralateral rotation (neck)

extension (&4 #4 A
M: retraction
L: depression, retraction,
upward rotation (scapula)
UT-0r : Occipital, C1-C7 spinous process
In : outer third of clavicle, acromion process
LT-0Or : T5-T12 spinous process
In : scapula spine

Figure 2. Anatomical Trapezius Muscle
(taken by authors)

Lower Trapezius: LT

N\

4

Normal spine Kyphosis

Figure 3. Normally Aligned Spinal Column and Kyphotic Thoracic Spine
(taken by authors)

ARE 2 AE UT7F Al £5E0] Sl Aol A3 LS % 3 v7t dor e AAE Fot
A LT oAl soluAl ol 2§ d3o] 74Xt + M 309S AASt] & IF0E R, 453 3
(Figure 3). mtA UTe & EE]Z] ceolek, npabx|e} & 3] ZEEd AEHA 52 AYct] RS
2 A7 gasi, LT g5 9 F3E 53 250 2 o A& Hrtell mEd, s AEHA 252 AY
fsi}. o5 Fol 71——?'10?_ QIR 259 EdS 2-st g OOl FobE SR At FEHAA Ut
I A3 IESe Aol Fasht A7AY 5 ¥ 27 E3), AR £ro] AEHHA %0 ¢ gufHo= zhe
£ 5ol 74 AAE fAste Bt A4S 9S4 gt Ao 7 FlEri(Bae, Lee, Shin, & Lee, 2016). o] &
At T ARuAETTA 2850 AEHA 50 Hd
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Z7tE7] WEoz oJAZKLee & Heo, 2008).
g5t THE AEHA F] Ao TR AFolA,

ol Z=AF 11670] 7 & 2B & A

Al 252 AN AP 5% oA 42 dETs
Hlwste] AEHH 259 e HrbelGirh. 4 A,
PR AR AR B AHES 7143%
2 Uepgeh a7 Al difEe Y 555 Aot
H, A7l Adeld folu 4 of
B 5ol Aol tixtol Hls) AEHA
5= APFE Al A5 TH=S
e TARCE FoloHA Aasiilth webs AEHA
5ol 3 o9 ZEAA Y T2 g
27 928 & & AtkKim & Lee, 2004). T3t &5
T 2E#Ho] 4t FhIEe] WE ZAoR HIokgt
(Lee & Heo, 2008).

olefgo] FF diAS flote] AR SR olght ShE
SEILT) B3E FHe=E sk Bl 5 2 &5
w3 3Eo] Basith ASE AAE JiAdcte 7o +F&
A8 Sleide A71A ~EHA, A8t &5, 193
SHRE A {27 Sasith ARt w2 Ad 3 Aot
4 g¥= Holx] g9rou}, LTEG(Lower Trapezius
exercise group)ollA 65:7ke] g T2 5] AHfo| o f
ot FF HAI Uegth T2 HE it HE A9

z2738 EFg 4% 39 SPADI(Shoulder Pain And
Disability Index) Z4olA fofdt AArF I =2
I3 £8 45 T EG(Exercise Group)2} CG(Control
Group)”F NEG(Non-exercise Group)X2th SPAD(Shoulder
Pain And Disability Index)7} @7 Uepdth AR A 35
S5olM= EGAlA 65319 gz s Ago] oE §
ot 55 #4E Uehlth(Kim & Choi, 2018)

2. EMSe| 238a3}

252 tjAlste] EMS(Microcurrent Electrical Stimulation)
£ AHESte] 28-S Adlohe WS ARt Ad, A2
Hixs REF 8719 ofA 28 ARt *%F F Hat d@RlA
frojujgt Zpolg gRIsttt. AT tjxa BF 857t
o] sHA| &8 25 F Aol stlon, Aol
gk 83t Y 25 F 54 BEPAol ot I
(Son & Park, 2016). o] r

[e)
E
ol PEE EMSE Ed 29

ot
A7) 2= ASEMS)S 283 &1 WB-EMS(Whole

Body Electrical Muscle Stimulation) 20t A EZTE 10
W, U7 10%)S thdeg A4 14, 55 715 9 AE
o mAe IFE A FHE SH(ERA, o
™, A2 2 o), 55 715 2 58 2 594,
= SAFE 125310 A & AA 4 2 Zol=
g 2% 9 55 AY EFVt fost
SR FolRt WskE Holz] ghgdth Al
e 248 152 F7IAY g2t ool &
Aote Zog etk Aite] mE2d EMS 71718 ol&
Efolds F 13] 123] A=t ZAdt 47 A
g 71EE A" 9919 el mdEY £ sd
t}.(Song, Choi, & Park, 2016)
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o 4 Qlok webd A7t A5 FEE Ak A 1 (FHP)7} AW g & AR Aoy 55

goll FeJste Zlo] wl-¢- Fasith 01 Y= A, ARFO] A=rt Ao REe] der 0=

71E9 AFEL ARF SN FoHle UTe 2EF EIL 7}, &FE7E Agctel EHE 2APL fle

A& AYPste] aAE FHH oM (Bace et al., 2016; Kim & }, % 189 % 33L& EA 7154 HilelA] oot Al9lshe

Lee, 2004), A%< LT 52 Xdsto] a3kE FYstH om E%@gi 157go] FA Al diidatz Asair.
tHKim & Choi, 2018). 2 dAFolil= HEE AUIES 9 WA= AA B2 oh Table 13 Ath

s 25& et EMS&A»E— TP YD Son &

Park, 2016; Song et al., 2016)2 Bdf UTY AEH A} 2, 3 5232 23 EMS E5Cf A2t

LTO] EMSATE 3ol ARE AFstet] F2o] gtk
EMS Hotl= il agwojof 517] wjZof g 4

M, ¢ ukH gl 23} A W= (bavlna 35%, pes 65%, bawelan 35%, polyester

65%) 2 AZSIAE. EMS Mk Wlaggog Aoz 24

1. g5 o of goJotrt. 7|Eol= WIE QHZRo] AZ AEFANE HE
& vhEdste] wAglo] Rig7Hor AR 4 %

sttt E3, 945t 5714 w4 AR Fol A &

7|22 o2 Zrh o (};q‘é‘t Forward Head Posture Figure 49} Zo] BHatje] 37]= 712 110cm, EMSE

Table 1. Physical Characteristics of the Research Subjects (n=15)

Variables Value (MSD)
34.07
Age 347
. 55.53
Weight (kg) 1494
Height (cm) 1+631 1867
|-4 ; H S0cn *

Width @ 110cm, Vertical Width @ 20cm

Figure 4. Schematization
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A8t BE(4LA bawelan 35%, polyester 65%) 60cm, Ut
Hz] W32 BEE7R(4A bavina 35%, pes 65%) 50cmo]
o Ofolat AFR} oY) 43S ST, Figure
Se oAl B8 7k Hede] 2, o dutelze] Aol
o] AFox= AP (Park, Park, & Kim, 2023)& F2
sto] 5, 2, I B |4F 4skel o] e
ZFo 40 Hz (Inflammation) % 284 Hz (Chronic
Inflammation)E AElstglet. E3 A4 AdolA 2get
AF A==2 300 pA, 40 Hz A8t ndR{= 34
ETAs ez AR R ZH(Rectangular
monophasic wave)7} 2.5z0ttt HSE Y, HARSTE A7
12, 2] ARR 122 5900 284 Hz A8 24 4
Zu7h 2524 4 AgEH, AT A 0%, /A
A2 1522 FAEA

Lining

(b)

Outer Fabric

3. 184 5%y w

o o

Jw

152 & 71 S gom, AR i AdedA 54
g AT Usual), S4 AHsRT 3¢ B AEYA 40s,
AE 81 45 A5 235 2ELA 40s, 3AE & 64

T EAe BIEWUTS), 2EHH #H2 Figure 63 &

E
ok

AR SHRSRE oo EMSREYS Rt
NAFE F9
AN & 2A% CIRLTE), A7 2L
7} 2.

YA BIFAET CIENY
(UTS+LTE) 22 uro] Ao

o
i)

b s 5
L5 R F

o2 Figure 7

7 AZAE Fa At

(©

Microcurrent Device

Figure 5. FMS Guard

Lateral Stretching

Flexion Stretching

Figure 6. Lateral Stretching & Flexion Stretching
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Figure 7. FMS Support Harness Attachment View

Recruiment of subjects (n=18)

Excluion(n=3)
Unable to participate (n=2)

have a spinal disease (n=1)

<Pre - fest>
Posture, cervical angle

(NFA, NEA, NRA). VAS

‘ Control Group (n=15)

Upper .Trapezius ‘ Lower. Trapezius ‘ e
Stretching (UTS) Electrical(LTE)
|
‘ Final Feedback group (n=15)
\
‘ Statistical analysis |
\
‘ <Post - hoc test=
Figure 8. Flow Chart
2 4717 FE VASEE F 7R 3 BFAERZ 7} 9lez] slstant. o]l% AEAA (Post-hoc tests) .2
T(forward head posture Angle: FPHA)S =73} .0, ol 2ol o7}  g=A= s Qs
EA AFF520T(Neck Flexion Angle: NFA) Al# 3+ Tukey-Kramer® 2 AASIAL. #<&A= Figure 837 7
A7 (Neck Extension Angle: NEA) YA AH53H 7w t}.
(Neck Rotation Angle: NRA) oAl UTe] 5544 2452 A FPHe g 49 on =4 A
(Visual Analogue Scale: VAS)& Zajsl] Byt BEHAE 254 %(Neck Flexion Angle: NFA), Al HAFA[AE
ZA¥elA, 2 W] Uish dYPEAREA(Analysis  of (Neck Extension Angle: NEA), YA 733377 (Neck

Variance: ANOVA)E =afsto] A 159 Ho Apol Rotation Angle: NRA), thild] ol7j2 A7l&ea UTY
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HZ(Clacicle)FE AZHE=(Scapula spine)= €27 =
642 AYS W VAS(Visual Analogue Scale)E 0(F%
F)~10EFD = Sl= AR o8 A7AE 5
of HolHE ottt Hat AFY 72 ke AY =2
Normal Values for Cervical Range of MotionoflA] 30tH
e NFA 58.9° , NEA 66.3° , NRA 69.6° o|ch(Swinkels
& Swinkels—Meewisse, 2014). Nomal Range of Motion
of the Cervical Spine: An Initial Goniometric Study
NFA 473°, NEA 780°, NRA 70.2° ]tk (Youdas,
Garrett, Suman, Bogard, Hallman, & Carey, 1992). ¢J5}
ZE3]AF NORMAL NECK RANGE OF MOTIONG®fA]€]
Ztzo w2™ NFA 85°, NEA 70° , NRA 80° (Matt,

Table 2, Reference Cervical Angle

2022), <J8kd  Musculoskeletalkeyoll A= NFA  30° ,
NEA 20° , NRA 30° (Green & Heckman, 1994), Zt&==2
golgiom 1 W82 Table 29} .

Attt oig we g ZtnE F7ste] 2kRuf
L7t 234 tE2A HolglARt gubdor e
FE2I4E e onpHo] HigAn £, ARANAAEE Eo
7tgol 971 52 &7k shydEY ¥
Aol TR BHRE 2ol ¢F Hole 90k AL
o= He A& I w2 Ade f4A S8
a QA AN FEo] ol s AEE ZASHI B
dtet Hws] Heks o A4 ATe NFA 70° ~80°
NEA 80° ~90° , NRA 80° ~90° o]t}(Figure 9).

[
N

References NFA NEA NRA

Normal Values for _Cerwcal Range 58.9° 66.3° 69.6°
of Motion

Normal Range of Motion . . .

of the Cervical Spine 413 780 702

Normal Neck Range of Motion 85° 70° 80°

Musculoskeletalkey 30° 20° 30°

© Mastoid Process R2E7|

© Mastoid Process R2E7|

Neck Flexion 70

(@ NFA

Extension 85"

(b) NEA

Neck Rotation 90°

(c) NRA

Figure 9. Cervical Spine Angle
(taken by authors)



201y - w3 - AZE /AL ZH BYS 9I3 EMS B3 EoC) e 59
Iv, g3t Za & =9 2035  HWgd BEREAE 180111972 RI=EI

1. A2HESZIZ(FHPA) 24 At

37t e AE@comion)old  HER  {YEV
(mastoiditis) 9] &2 A5t 2AL APSTE mx
-1

APl 11 AFARRAL g EoltEe A ERlsk
AT E(Usual) B9 HAagh 20.40° oA gk 28.40°
BAY FEFWEAAE= 2502+3.870|9°0H, mIRE DI1E
(UTS+LTE)olE  W$i=  HAagh 1355 o Zdig

(Table 3). BIE M43 BEZWAE= 2389+324, CI=
i BERWERFE 2424221904 A AZA £
algk zfel7t glE A2 ugitt

e}

FUTSoIt Cl*g(LTE), DIE(UTS+LTE) _&J»]'ﬂ' o=
oujo]y, p-valueZ 0.001Ht} Ztom EMSU AEHA,
EMS+2Eg|d Gt BAHCR fonjsiths 2E88 ¢
lth(Figure 10). ©]% Tukey—Kramer AFSAEA ZAI=2+=

Table 3. FHPA Stanaard Deviation and Post-Verification of A, B, C, D Groups (n = 15)

Variables MzSD t p
PHPA A group 25.02+3.87
2.377 032+«
PHPA B group 23.89+3.24
PHPA A group 25.02+3.87
3.445 .003**
PHPA C group 22.42+2 21
PHPA A group 25.02+3.87
3.445 .003**
PHPA D group 18.01+1.97
*p<.05, **p< .01
Angle( %34 —'—
32F :
| I
30 |
28 - I Rl
I _
26 | '
I
24 |
2F | |
I
5 S
18
16 '
1
14
,IA B C D Group

Figure 10. FHPA Minimum Value and Maximum Value (ANOVA)
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oW 20| Yzt giA] ST At ARBIE 44
oAl Ask D Aolgt qlgiont, B, Ci= olul7} gigie.
ZgHoz FHPASA ATE DIES Rk aa
SFAA(p00D), 2EHA 28 BIFT EMSE Xdet C
THAAE FE(LODSFAT, AFHARRE Felela
Aok Uehtal isiet Telme UTe] AEdds LT
EMSE s A9 BS Gt Fov), o] AR

— %
W Eb} ol e BT 4 ek

2, ZF2U(NFA) % 24

H7} W2 Neck FlexionAloll Cervical SpineollA %=
7)(mastoid process)®] Zt=E SASHTE 7P & Zol7t
Qe A, DIEolger ATE(Usual) HAazk 35.70° ol
A Zigt 54.70° ©]1 44.66+5.940]%tk. DIE A
41.45° oA Fgk 77.65° , 51.18+8.640]%tHTable 4)
Fofulet Zfol7h AYH 15 ABIEI DIFA Afolrt
IATHp<.001).

Table 4. NFA Standard Deviation and Post-Verification of A, B, C, D Groups (n = 15)

Variables Mz=SD t p
NFA A group 44 6615.94
15.425 .000***
NFA B group 48.2916.68
NFA A group 44 6615.94
12.743 .000***
NFA C group 51.18+8.64
NFA A group 44 6615.94
-6.266 .000***
NFA D group 57.40+8.42
*x% < 001
Angle( °) _
751 :
I
70°F |
= I
65 : [
W |
60 | |
' |
55 ;
! I
50 |
I
45 |
' [ L
40+ ' |
1 1 1
35[ —
A B (o D Group

Figure 11. NFA Minimum Value and Maximum Value (ANOVA)
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TeEE 7 1579 BE G2 folgt Holrt Uit
o, dUARLME(one-way ANOVA) p-value2 0.001
Het BIFUTSeIY  CIE(LTE), DIF
(UTS+LTE) I3t Zol7k A 2=
NFASJHE A, B3 D12l Solujgt xjol7h 919l
o BE WA IE s el Aot dlsle
M, Flexion ZF=7F solv= SRl th(Figure 11).
ol AL Al A EEWAT o Solton,
UTAE#47} LT EMSS Z¥o wi} 9lon
UTE]— /\Ea]zl 2] ogo _Q_JJ-

O
gkom,

/\} o) 74 14

o
A&

]’Egﬁ

= m
» 2
o
_L4
o 12

3. BRMUUZA(NEA) £4 20

{7} #HS Neck ExtensionollAl € olfi(chin) THH
(frontal plane)ollAl $Z o2 {FE7](mastoiditis) ] ZH=
£ SAoktt. AdE(Usual) ZAFE 64.45° oA ozt
90.70° ol# 76.13+£7.77 Ayt ugith. vEAE DIF
(UTS+LTE)  &&ghk  77.65° oA Zoigt  97.05° o9
85.87+491°2 A, BIET DIFoA =ol7t Utk
(p<0D. A, BIAFIME FolRt Aol7t glgled, D 1%
oz APESE FREoAe= FAAT Folrt AdsleH

Table 5914 &Holo] 713}t

Table 5. NEA Standard Deviation and Post-Verification of A, B, C, D Groups (n = 15)

Variables MiSD t p
NEA A group 76.13£7.77
-1.328 2
NEA B group 78.2317.94
NEA A group 76.13£7.77
-3.620 002
NEA C group 80.31£6.40
NEA A group 76.13£7.77
-6.735 .000***
NEA D group 85.8714 .91
*%pC 01, **xp< 001+++++
Angle( °) T
95 |
— I
— _ I
90 + | | : I
|
| . '
85 |
I
I
80 [ I
1
78 |
I
I
70t I : I
| ! =
esf L L
A B C D Group

Figure 12. NEA Minimum Value and Maximum Value (ANOVA)



62 OjMHH| =LA 283 55

%_1% A4 (one-way ANOVA)2 2 EMSHY AEH A 2]
HE gEHT EMS+AEHH &t 34 dephoh
p- value— 0.01HDh 2gtom BAHoZ fojulgh xfol7t
Tukey-Kramer AFFH7A ZA3t2E NEAOA
L ASD, BD Zel7t gdch DIAEOAE mEHEAF
olEE= Ag ERIsHAtHFigure 12). ol Q1AL 917
b UST+LTECA 3711 A4 a7t gles vehd
ot UT2E#AY LT EMSE o] A3g o avpr} 9o
o UTqE 2B Age gt 42 A& & 4 9k

A, olF

2o

4. ZF3HUZAT(NRA) £ 2

g7} vhEe ma] 9% £ (Transverse Plane)oll 4 Neck

Mo

le

RotationA|of] F(nose)E 7]&Fo=2 ZILE 4519 A
F(Usuah)2 gt 55.50° oA #4agk 90.00° 013'_
T EEHAE 76.64+9.360192H, DI1E A%t 84.
oA gk 90.00° 2.2 87.53+1.709cHTable 6).

LYEAEH (one-way ANOVA)L 2 p-value2 0.001:
oh Agton FAHOoR {On|P). ol
AR ATEE NRAA = AKC, AID ztol7t QI3
(Figure 13).

59 oM SR JHSle] AXN EFEHAL] B
FFE FAoH, DB e @'017\]'7} 3
ke Ee ASEY ROMoz A=t oA o
D& A% Zrt AL AEE 4 SIS
< ZIskSinh

ok,
|‘=LJ

e

Tukey—Kramer

Table 6. NRA Standard Deviation and Post-Verification of A, B, C, D Groups (n = 15)

Variables M1iSD t p
NRA A group 76.64+9.36
-3.671 002+
NRA B group 81.7915.60
NRA A group 76.6419.36
-3.772 002+
NRA C group 83.2314.97
NRA A group 76.64+9.36
-4.833 .000***
NRA D group 87.53+1.70
**,0<.O1, ***,0<.001
Angle( °) T v '
T T T T
| ! N ﬁ
851 | ?f 1
80 -
|
I
7%r : |
1

7071

65

60

55

é D Group

Figure 13. NRA Minimum Value and Maximum Value (ANOVA)
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5. EZZIE(VAS) &3 Za}

29 UT9] 9

A= 0~100]9, 550l gi_g_o] 0 A ZF- = it

== ] 100]c}. AT2E(Usual) 4~100]%. 7.
2.12019a1 D1~v—(UT8+LTE) 1~7°]‘}i W, Ht

W2} 1.590]AtH(Table

SR (one-way ANOVA) p-value2 0.001 EE]'

B lo > mx
T;”
[}

N
B F_EL

w B
o
H;‘

HN"“

N

F3tes, foISAEk A8 AR FHEE e
i]' U% j___,_O]l:-—/\] Z—]x]— _I.I_/]U]o]?ﬂ 015‘: Zﬂ% Ci’a}

io—"

o oS DRI BEET BERA S

N

4 sih 3 AW F RE PN foulst
p-value HoJEI7} 7H &2 gF=olch(Figure 14).

Aol w29 UT9 2E#AS A7 Kim and
Lee(2004)0ll4 ~E#|Ho] FFol vX= FFh ol 57
= %5°] a5ttty sh= Kim and Choi(2018)2] A+t
Al SHRERIY 6537 50l Y F9F BF A4t F

HH AoR Hr

AY Ay HAAHoR ANOVA SAZE fojugt Avt
£ A3, AFHA Tukey-Kramerofl A= ATE(Usual) 7}
DIE(UTS+LTE)OIA = Zpel7t & Ueiton A, A}
C, B¢ DoM= Fofmgh ztol7b yehde). BEUTS)

Table 7. VAS Standard Deviation and Post-Verification of A, B, C, D Groups (n = 15)

Variables M1SD t p
VAS A group 7.10£2.12
6.963 .000***
VAS B group 5.00+2.24
VAS A group 7.10£2.12
7.093 .000***
VAS C group 4.20+2.31
VAS A group 7.10£2.12
9.454 .000***
VAS D group 2.40+1.59
*x% < 001
Angle( °) T
10 —_
ol
i T
7} ' #
6k
5t |
I
4 —_ —_
3t :
ol il
1t
A B € D  Group

Figure 14, VAS Minimum Value and Maximum Value (ANOVA)
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Figure 15. /ndividual Data



Aol sk DIIFAlA F5°l 7F Aol Al Eole A
2 2RI o vk Al adnz BHY i Zo
(Figure 15).

2 AFEe VDTZ3+ % FHPOl digh $mdo] 7e
Steb o] Qlol AEHIAY 52 tiAste] EMS &5
Hodig gakE Gotd izt sielrh oA wjAolA & &
=0l F5o HEAYRY] T2 SR SofuH
oFglEt. olet yE APAToN= ok SHEGEDT
(Lower Trapezius) <522 -Fou|st EI’—P} ByEct
(Kim & Choi, 2018). FE3t F59 RS2 (Upper
Trapezius)®] AE#HH EE?_} fLJ—l} t 7oﬂﬁﬁ}(Bae et al,
2016). 124 FEdd ARSEIY AEHA Ay
25 EE EMSARE 488 T dEAEel A2l ol
=240l Wrlsts dFEE wie 5% Aol

2 A= 15789 HAAHE 2Fote] 374A] A9
A8 A8 T o WAE A Aol
A ARHEAS Helelc, ARHOE AZE 2Ae)
FHPAE AZE¥ DIFEIA 7F 2Rt Zpol7t sljleH,
AR = B, CaFlAME= 5-74] Zpol7h St &4
FEA= ARH R 27} Helglon] ARSS 4T

T=5
_I_'

of

=0

I

3

=]

&

2

it

A - s - URB A% M DUS A EMS B2 MO Y 65
Table 8. Mean, Standard Deviation, and Post-Test of Measurements by Group (M + SD)
. Post-
Variable 2 . < 2 verification p
25.02 23.89 22.42 18.01
FHPA +3.87 +324 2,21 +1.97 AD 000
44.66 4829 51.18 57.40
NFA +5.94 +6.68 +8.64 +8.42 ABD 000
76.13 78.23 80.31 85.87 L
NEA +7.77 +7.94 +6.40 +4.91 ABD 002
76.64 81.79 83.23 87.53 -
NRA +9.36 +5.60 +4.97 +1.70 ALCD 000+
7.10 5.00 4.20 2.40 -
VAS 212 £2.24 £2.31 +1.59 A’B,COD 000
wxp<.01, %5500
CIEATEOINE §ollst Aol el gginh  FHPA Z4% At 4Rsnae AEd3S @ F, FHP
A>B,CODE H4 7Hts] S mHot AEF ALY EMS o] A7} Zob APATe}t ARSI Bae et al., 2016).
Sho o] B0l ZolsT A EMSAT T IS EE BES 240 VASINE dasldi, me] Aws

ZA3F NFA, NEA, NRAOJAE =717} YeRGTHTable 8).
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FHPA= ATET DIIFolA 7P ot Zpol7t lgle
AERGoNA= B, CaLgelxle A Aol {3t 34
FEoMs AARor 427t Hstlon ARES A%
FHPA #aeh Avfe AReide] 2EHAS o & FHP
o] ZAIZE Fokd AgATet dA|sHTHBae
2016). Egt 558 24 VA 220, o) 7}
TE =733 NFA, NEA, NRAYIAE 7171 veRdt

ATET DIFIHE ANOVA olF AREAHoA nE
ool Aoyt 71t A & FUTHp001015}). oH
A ZAA7Y TrapeziusE 715202 ZJsto] FHPA, NRA,
VAS B% BAHeR SA7t ZolAw Ades 2
23} Q0] mE mojop sk 94 NFA, NEAL
e F9 2459 @t B Jow Amgd,

w79 24 TSRO RE ABCD 202 U
ek Y AFAZeR goEe 24 delHE
FHPA(Foward Head Posture Angle)= A>D, NFA(Neck
Flexion Angle)= AB<D, NFA(Neck Flexion Angle)+
AB<D, NEA(Neck Extension Angle) A<C,D, NRA(Neck
Rotation Angle)x= A<CD, VAS(Visual Analogue Scale)
ABODE detgth DIFUTSHLTE A= FHPA
2, NFASH NEAS] 57k NRAO| @84 9 VAS #Ho fa
7b WA=t 2EHAI EMSEIT HalgsesE 2g A

et al,

ARt AEH o2 ARG HIT SRS RTS o] 1
Skl EpAolels 4ES 4Tt

Es], m2# 28 $ FHPA e AIEUsual) JTF
25.02° o)A DIE(UTS+LTE) B+ 18.10° o2& A5k
om NFAY AL ATE B 44.65° o4 DIE
57.40° 22 ZIRlGsysh. NEA Al ATF
76.12° 9|4 DIF Ht 85.87° 2 71590, NRAC
Ae AJE B 76.63° oA DIF B 87.53° o2 &
BAEH VAS Aa+= ATE B 7.10004 DI1F B
24002 A, 55 HAE vERih olEdt £X74 4
2 AR AEYAT siESRET 5od 25 A=
o] ARE TIY T S4E It oS ¥ 4 Sk
2 a7 2rE TR, ARE 397 TS WY

o 2EHAT} ARG Bode] a7t fou|ES

o
ESRNET

o,

[¢]

=
A ol vhE dellM dAl A8 et iAo
AZpEn sHARE 2ol Slote AP SlleH A=
FAE Aol 2gadel digt 2 wleE 1 ke v 10

st

ARZALA 1-ollA 103712]2] ohefst gHlo] U2
2 Bo7t Wit Afo] 22 AlEtEle] e iAtolA
SlElz] ooly] wiREoz Helth Wy 386d, EEHAL
38olahs Al Hodie] 287 JiAsty] s A%
TolA A7l Alge AEste] E 9E Alztol "a
& AARRITE E9E e 28 A RS o
Lol Zgtste] AAlstelon, thE FH I8 oigh
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