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Abstract This study was conducted to investigate changes in posture and muscle characteristics by applying
mat pilates and kinesio taping to college students with round shoulder posture and to investigate effective
interventions. Subjects were 28 men and women with a round shoulder posture, and they were randomly assigned
to a mat pilates group (MPG, n=14) and a Kinesio taping group (KTG, n=14). Each group performed the
intervention for 4 weeks, and the distance from the ground to the acromion(DGA) and muscle characteristics (F:
Frequency; S: Stiffness; D: Decrement) were measured before and after the intervention. Independent T-test was
performed for the difference in the amount of change between groups, and the paired-sample T-test was
performed for the difference between pre-post values within the group. Statistical significance level was set as
@=.05. As a result of measuring the change in DGA in both groups, it was significantly decreased in MPG (p<.05).
As a result of measuring the change in muscle characteristics of the two groups, the change in F in TL was
significantly increased in MPG (p<.05), there was no change in TG, and the amount of change in MPG was larger
in the amount of change between the two groups. appeared (p{.05). The change in S was significantly increased
in MPG (p<.05). Therefore, the mat pilates conducted in this study is considered to be an effective intervention
for improving the round shoulder posture and changing the muscle characteristics than kinesio taping.
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AHASS sk} TRo|ARe ohfet F4] Fo
snhEEo] Apgo] QAN WM EIA 1
A7 St RAET AR Qstel &, o], A

Hﬁ“ﬂ A& AI7F F43] 718t A

'3}%0]‘/} AFEHE /\}30} ARFE A A7
AZA = He, &, o7 259 A&Ael 5
S= —-ﬂio}“ﬂ AEZole Ede SH Fluw
(thoracic kyphosis), A% M2 ZA|(forward head
posture)tt s o7 ZAl(round shoulder posture)
9 HEA] 53 AP FAcHA =Hall, A&H
ARPEE AR AREH AAE QLS 5 ol A7
Aaid Aol A=ol gt §H3a 2 oF5E s
5 A9 Wy gEo] wopd Ao ASHTH3)

S oV A= A A His ol &%
g7t FFoE 5 AAE AoEn, AY #H 2
Aot S o) a2t S FlEe= S7HI7I
a1, oj7fe 9119 ¥F, 121l o A AAE St
AZIEE &, oj7fe o] Wi, ofiE 3)d, 181 o4&
71&Us HBAZIIL B oj7f 2K AEHAE F
7HA o 55 715 A5t o7 1% A9 4
A9 & EAT olis ZHTTHA-6].

SPYEL TR A7 Ao A B2 R] B35 A4
2 o AJ7F S0 Hole AL B ZF3L ojrf 2ol
o] B3k WA 4= qlom, HErt AYe R E&
He ASEY AT AAE Qs 5 o7 AA%
22 H53} o9 AA| WEol| FFE & 5 ATHTIL

AEE AAE ASH0E FAIH =W A4 wAt
ZSHupper crossed syndrome) slo] 715
(pectoraris major), =275 (pectoraris minior), Y
SARXtrapezius  upper), o7 &dX(evator
A%, uFEZ(rhomboids), FEUZL
(serratus anterior), °Fl SAEXtrapezius lower) 5
of ofsfizH, W]}t H&4, o/, &, A 59 TF
< ZHRYAIZITHS,9].

AEE AAY S gt
OLOE’H T2 olgsl #3E EFE= AEHA

WA A &=(Mckenzie exercise)¥ & =Q1Ho]
ﬂ-‘er—q'O]UﬂlO], Agd 14 PR FuaHoly,
7lol2nHE 9l =LA g7E QL Holg /oy B

scapularis)

27|39 283} 22 w7 AR o] &t ¢
4 3359 Haet 289 o Eeg 1L
719X 2 Hlo]F(kinesiology taping)S BH4E 7}
A Ho|ZE o]gslo] AXxx &4 W ATty Mg
I #RAE A= o wol ARE L YItH12]. 714
Al o] @.%5}7] 41 7F da, 29 &8 A
A A7), Eold ARz 9] 3
oFsfizl AT L5 249
25kt T 259 9
A A2t 35t ZW] BEo = FrH13) ES
A& 3 5 7195 thAlste] The
Aotk ohal[14], 7L Elo]
|2 A9 wE] AAE 7 ARFES HE F
w7t 7H’ﬂﬂ%’iu}% BHa7t gllem(15], A9 H
< o R 7HAlL Holg H&
213 J&-‘Jroﬂlﬂ IS 37HIA B & 1
Feg A7 o= HH FAAS F7HIFTL
H5kGIH16]. TS HloBY A8 I8 wet |
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9] Zol7} FotA A FHol L5F9] Fotekol
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1 7134 WAE(tonic discharge rate)
PYAA a-25A17E9Y
g=7h HIFETH17].
o]: 599 Z 24 "t A(oseph Pilates)

of ofsf FAlE e A Hled Ty HA HE
-’F 311: i A §§-‘Jr oM +82 "WHEA

FEsto] A F Q% Sﬂr =507 &
3173 AtH18, 19]. H Eﬂi FAES F= A
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HE daglAs A A2 4 92 B8 &8 A
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o7 W1 QItH25-27]. o|AY Hol@x} Het
g9 282 59 54L& WA AxdE AAHE
HAs7] Rt SA=A /el ol A8 A
oj9 & A7t wol oJFofAAL Qo &AL
g2 A AAC] Hejel TALEE ol 8%t 25
et #E A7t diEolTH28-311

429 EAS UEie Q94FE 2 AL
(Frequency), & A(Stiffness), BHd(Decrement) 5

o

A=, & 8= (Frequency)®t 50 $53H4
U= A AHolA =5FHo R EolutE o UEht
£ 459 1% Ao, HAA(Stiffness)olF <%
oy 89 £F08 Q3 &5 AF 2Z o] AY
(Displacement)s YAI71=H Q3 F=ol, &
’d(Decrement)old < FFo|u W3 o]F, £8o] ¥
A ROE Eopks AEE FoEHH32, 33]. Rt
Ao w I79 EAS 5] Adll & AREIL QL
= AuE gudoezr W AT (Surface
electromyography)?} Z23HUltrasound) 5°] 3l
o HEE &5 5= A71E ASE ol85to
459 AHE S5t gl &5o] FESHAL &
g3t AHY = S740] 7FsskAIRE, o]k AFH ol Al
£ &5 8AEY 4157t wf- Wola SHo] A &
255 B3 29 53 o|gE US> ALSHA
A 5= AT, AHE ORI 95| Zo] oy
H] AA7F o9 17beke ©o] ATHR4L

oo & AFoM= 5 oA AAE 71 A=
o s sEdeE At HolgE 2-8AIAH AAERE
ofuz} oA AFTr |9 Tt Hsty 59
545 H2oh ABA o g #4517] f18) MyotonPro®
< AgSte] 5 B4 ojmEt Hapt Ueh=A &

olEdt SAO F SAS &g wlasial ofd Hiet

Table 1. Measurement apparatus
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2AZ ANSTA YA

2. 37 4H

2.1 ¢ Chad

2 AF= 39 N dighwo] At 51 209 oheHg
FolA & A9 AF71En Ak 9 288
Ao E HASHI A A7 FHE =8
AAoA AHo2EE offw FLE7AY AE
&5t 4 A7t 2.5m oY B 5 o7 AA
2L & 4= QAL o] 7|20 Y= AE AR At
UTHA]L TS 2 E&Fdolo|1, 5 o o thE &5
s o) A5 Ag A4 Akt g 79 & HYol
= AolH, BE A= AF 27} Ao AEH
I Jo] tfsto] SR AHE =1L, AT YA
Agek § AEHog Fosigith e AFE
W iy o R E FebElA e (Mat pilates
group: MPG, n=14)3 7|9#] 2. glo]|3 IH(Kineso
taping group: KTG, n=14)0.2 F2r9] vjAs}aL
== SAE F 23] 457 AAsHA

22 28 =7

B Ao AMEE ZHTFE Table 19 AA5
Aot AR GerAQl AlA BG4S melstr] fisko
InBody720(Biospace, Korea)s ARE3I, AHOZ
HE oy 57 AYE F4st7] fstod
digital Vernier calipers(DC-03A-150, BESTONE,
China)g AH&SHoH, &89 E4& 574017 st
o] MyotonPro®(Myoton, Estonia)& A&-5tSitt. H]
ol & 95l 7]UXQ Eo]Z(BB TAPE,

WETAPE Inc, Korea)2 AH&at%ich

Field of measurement Name Manufacturer Country

Body composition analyzer InBody 720 Biospace Korea
Digital Vernier calipers DC-03A-150 BESTONE China
Portable muscle diagnostic equipment MyotonPro® Myoton Estonia
Kinesio tape BB TAPE WETAPE Inc Korea
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a. Pectoralis minor

b. Serratus anterior

c. Trapezius lower

Fig. 1. A method for measuring muscle properties using myoton.

23 &4 4y

MyotonPro®= T-52] /42 il #lEA|, 121 A4
o2 24 9 it 4 Y= Fhs 8 At e, A
2 g1 o} Fopojr] TifslA] ARBEIAL Lo, =2 W Ui
AR=E 73 JHICC=0.88-0.90)35]. MyotonPro®e
212 715 2YF2] ProbeolH, 0.18NC& mjFo] HE3t
3 040N9] PO 15ms 5% HHZ A=t o 2
SHe 50 74 S 7o E 0] AAIofekA 4]
HE SRH30l. 2 AN ARisd SRy of
] SARLS 245150 (Fig. 1). 27 A| Probe= &% 2
59 DL, Muscle belly)dt 2j0] He=s s19iom,
e S HEA HES AMSSto] Tap HEs S5 3
3], A 72 08%, 714K dEA AF ARKTap time)
< 15ms& A7FsIIrH371.

ARG HRE 71 %, offl® o 2cm Aol
FE HIE O AP(Fig 1-a), LS Aol 79] HIZ
off, of7fe o2l BRI} B 5 5 HIE O A13(Fig
1-b), o SIS o FLAS X1k & dAlofA of
MeHE G (retraction), Wel[depression}& Z|AJ6}e] Lie}
U= 5 Bol=ioll Hfsf o] ol QS BAE SX0%t
=, SollA F 5em ol ARdelld S78613ik(Fig 1-038].

7185 HSHEL 2 IIAE(F; frequency, Hz), B34

Table 2. Mat pilates program

(S: stiffness, N / m), ©82] 4(D; decrement) ©Jct.
Fe= &89 7EE ulste 33 FajeolH, ZpdEQl
45 50| gle FHEMGY Zero FH)oIM % S5t
= o5 1R A vehdch dekgog 59 1%
Lot 5 52 Y AEHAE AA HY, 25 5
go] F7loke AL 459 I E3F SR ZolgaL
E 7 Qlth S= 27] 359 Aol F ?lof gk &
29| AgEs Do, &5 59 2foto] I A
o] (A9, displacementyE do7l=H T
9] Z(magnitude)& W3ttt D& s #4&0]
. 5] B(elasticity)Z 2WISHL, of= o] 4

= AA & 289 27| FHE JED 5 e 459
AL B4 Eelth olEFo= g 02 A

ARl BES LB, 2/go] w39, 40].

bk

H ok o Ho
ol

2.4 THE ZRIEA ZIEHMPG)

E dateA Je] A s 108, £ 25 4
B2 olEE] 8% 10808 T2 e A5, 25T
279 Hil= FAZAE(Rating of Perceived
Exertion; RPE)E o|&3}3on 2% A2t A giixs
oA F&s] Aget & XPsioict AARE T2 IR
Table 29} Fig. 20l 5l

o

Exercise Contents Frequency Intensity
Stretching
W Scapular: abduction/adduction/upward rotation/downward
ama up rotation/protraction/retraction/elevation/depression 10 times * 3 sets RPE: 9
) Neck: flexion/extension/lateral flexion/rotation
Thoracic: flexion/extension
Main exercise Met pilates 10 times/reps * 5 set RPE: 11-13
(40) Swan, Swimming, Prone press up, Dart, Arm arch, Scarecow rest between sets: 1 min ’
Stretching
Scapular: abduction/adduction/upward rotation/downward
Cool down . . . . . . .
rotation/protraction/retraction/elevation/depression 10 times * 3 sets RPE: 9

(10

Thoracic: flexion/extension

Neck: flexion/extension/lateral flexion/rotation

RPE: Rating of Perceived Exertion
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Swan

Prone press up

Swimming

Arm arch

Scarecow

Fig. 2. Mat pilates program
2.5 7|4X|2 H|OIL EEHTG)

13] AHAZE 9 13A17k0. &2 5 23)14) 4327F X519
on, Wi =5 £0)7] Asf 2447 A T oA
FASIA1[42], AAIRE F2F - Fig. 30 AAst
k. 7IUA 2 Holg A FS 2 At &4
St= 2559 82 v R Ho|gE FA5qi
olfHE S%U(elevation) AlX Th, o7 592
YZOMRE  AIZSHo(Treatment sequence 1),
T109] 7HE717H4] A §iA 7|UA] 2 244 Elo|Z&
30~40% =994 A-&stHcHTreatment sequence
2). & #A 7IHA A Holne EZ2 3o 50%
FHEA ot 22 W oR H8olirHTreatment

sequence 3-a, 3-b). & AFoA HEA A=t 5L
o7 AAY] TS sk Hlol 28 WS flst
of Al W7 712 22}A] Elo]E o]g-sto] HIAgH 7}
Z 1/300 R2sto] oj7fe F--2E A4 HolB&
2 7HAA T6, 77HA BAA EAHTreatment
sequence 4-a, 4-b). T 0o 7225 0] Y& 4
Lo vE AA3}Y

2.6 Xtz A2

2 dF9 A EHL2 SPSS Ver. 23.0 for
WindowsE OF&3I3lom, HE Ales Bt #B2HAE
AEsl9itt. A 452 9I91] Kolmogorov-Smirnov
tests AASIRoH, 54 A5 7 15 1t Wil
9] x}o]& Lotr 7] 93] independent t-testE AA|



259 SSHE=2X| 113 H12&

StiTh IF HlollAl AE g ZolE dotkr] sy
paired-T testg AAsIIth. A4 fFoA-E2 ¢
=058 AAsict

3. g Zit
3.1 GRS ey =9
2 Aol ofet tigRAe] dRta 5492 Table 3
off AR Hol, &5A1, BMIoIA 9] Ad 3t 52
doll digt ol Aol7h YehtA] ekth(p).05).

32 S YHEH ME UHE XH2Z2E Of7H
=LK He| H3} Hw

F Ade] AHezRy o Fe|7tA|e] A

S} 573 A3k Table 491 Zth MPGOlAE &

SHA A48tHAL(p<.05), TGolAE o3t Wzt

A2 (py.05), et 7t Moo= F-o3 2ol 7t

RAHp).05).

1o &

3.3 SA YHEO M2 YHE Z= 539 Hat Hlu

T Ao 25 B4 WItE 4% 23 Table
59 2.

PMt SAS] Hole 7 AH RFolA 252 F, S,
DolAl fofet Wahr} QIlar, A 7ho] WskgolA =
FOIRE Zfol7F UERA] ¥Rt

TLOA FOl W5h= MPGOIA 25t F7hehaiaL
(p<.05), TGOlA= M7} Qlglen, = ek 7o) |
SFFolAE MPG] ®efgol § 2 oz YERHT
(p<.05). S9] W3= MPGOIA folstAl F7hehdaL
(p<.05), TGOIA= M7} Qlglen, = ek 2te] |
Sigol| M wHelgFe] Fofet Aol gl

DO} Hoks F Ad 27 e WollA fofgt Wt
7b YERUA] ekgten, e 2t HslgelAE ROt
Aol 7k L.

4. 1%

2 A7e 4% 52 ol AAE T He S
ez mE "t At 7[R HolgE S8 A
Al "2 A, Ak, B0 vAlEs #ekE got
By, F A9 adE Bluste] oo et 7|xAtm

£ AAPILEY U2 SAE ARtstalat AAIsHA
7 Ao AHo =R of7fw 7R A
H3lks ST 29, F I 2F s oy MPG
AT Fo5HA] ASIAI(p<.05), e 7t WSt
= 9%t 2to)7t ATt Smith et al.[43]2 5 ©f
7 AN oA Y5t Weto g off SART} oM
U9 Aeks Fgsten, a945E dide R of
A HE Z8ECREUS S0 ofd SARDY &
g 7dstet o7 & FSE(FR27IEE oS,
B89 AEFAS Goto] 52 o7 AAIY Al
Hoks Aaket FARHE44], 23 A 252 &
&5 v AR ¥ vng 52 52 o AHE
7H gl Aol Al A-&ste] oj7flgel7t Aavt AP
9] ATkt FAFGIATH2E]. o= £ AtollA g
WE Tete|A7t o & F5E3 FE 2850 9
F2 FA AL o]z Asf oj 7S] A7} AL
2 ¥tk B 4 ik E3L TGAA T Relshzl
AR Aok A7t YERt=H, Han et al.[45]
o] Aol A 2 oAl AAlel AE 7IHIA L Hlol L
£ IF o7fd A& W S4HA oA 1A
(mechanical correction)& 2l ZAxet |AFSHH,
APATF46]o1A &0l = 7IHAIL Ho|2e] &
dol &59 53t ojgho] Agsto] & e FAAl
711 1R-84 AA71E ASRtal Bt AnE
Higo s HokE o, B AtoA A Ho|g
I o7 o] 9% Wl FFe FA H A=
gt
= U] 28 540 WsE 24e 27 PMO)
Hok= 259 F, S, DO = A & {oljt #s)
7F AR, FoF = e HlollA daste 235 B
L, Ak 7+e] Wl A= FoTE Aol7t wA] ¢
ottt SAS] Wisk= 259 F, S, DA F Hd B
gt #iskrt QAT FeF S A WollA S7tst
= 2A%E B2, JAd 79| HogelA e fogt A
o|7b UrefubA] Q¥gkeh. TLOllAl FOJ #SH= MPGOllA]
FJSHAl S7FFALL(p<.05), F AT 7] WskgolA
+ MPG9| ®3lso] o & Zo& UERHTHpC.05). S
o] Hgk= 7 At % 7St ou MPGOlARE
SJetAl S7FIAI(p<.05), F AT 7S] Hokgo]A
IRt Atol= fISith D] Wdks & o BF Ao
el folgt Wsk= glglew, A 719 {93t Zjo]

L

=
7t
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7F A

o= Wang [47]19] Aol LRklE o= A
T oo 1587 3% 3 HES 20FT0 5
7¥et Ao} fArskaL, APAF28]00A AR v
A2t ¥ nnd 5= 5 o AAE 7 B
Ao A Agsto] dFUTH off SAETY 5 &
AE7t FY5HA 71 At fAsH, o7 F 7
2% &5 (Scapular posterior tilting exercise)q< &
&5to] ofF) ST esyo] stk AxH29]9t
AT Ki et al[30]2 0|8 &&o] SAZE &
T SAA o7 ¥ FHEY IS G 55
of A= A ZHolA 9 AR 2 dEUIS
glo]3g A& & foolA &% SH=Tt Aastlon,
offf SAIELA= FeTr Zol7t giditke Eaet
Aateltt, o]$t Z3H= Shin et al. 341 47149 &
ofAR] o wWE 59| 7|AA $A49 HIE ot
H= A48 BolA A (Stiffness) ¥ 1=
(Frequency)7} & 45 $=0] 371l wet A 5
7Fohe AE Hole A FsISla 11 olf=E &
50| o TAE 222 dEolv diEY 22 2
Z22 F2E B #jo] W=, o] et w2
FYS 7HICE dddor 22 S 7 25
Hop g o g ouAE A 9 WESHA Hol o
2 & FE5HE PRI g, E dFAE
MPG7} TGEY |93t Hsp7l Uehd 22 2%
AA7F F 28T FAFE FUL, AL &5 Al &
=7t A&Hos SAEG] Yeos Azt
SAET TLOA 98t Walt Uehd A2 £ A9
A AAgH fiE FatgA7E SARTE TLS Hob 7%
At AZrEr

Jandal9l= < o7 AAlOIA E7ke2a 227t
&oto] @EET s1el=t, SAeH TLI= HEA PM
ol A F-oJ5kxl Etort ke S7F Al A7t U
o= 52 o7 AA FAIA F5%9 AEA
2 o &5 B3-S 471 B 59 B
= AT Sl o7 B sl £
HIE Hoty H1gh APAT[31]9} Borstad &
Ludewing[48]9] AFoflA & oilz <l oFsixl
S T LAY 5FAQ F= flot =
Y ofg SRS 4282 Ztelof kol Bl
o WE= B oE HokZ uf, & AFollA HAIRE v

R

-

et At Ho]go] T o AAZ QIS &5 &
o] JFS & At Y4t
E oA D& PM, SA, TL HEFoA {903k #is}
Holx] Aigt=t, ol &8 & £F0 fE ¢
&7l B9 st fojst Ajo|E et
WA 42 AA-H34]19 Zatel dxsi, £ Ao
A AASE T FA7F 24 289 Boko] Y H Fo 3
S = 589 AR oE JFE FA ¢ E

E
ot

i
flo

T HFo] Byl 2 Aol A AR
HE GeteAeh 7R Hoge SIS
7H gAe] AHOo R RE o7 E-E7HA] ol
PM, SA 9 TLo| ¥ vAH, 53] HE BetHAe
7I9A L. [o]3go] v|sto] AHO=RE o 5%
2 7HA 9] #o]9F TLY| F, SolA Folgh Waks yeh
© A2 ¢ 5 AUk

2 a9 23 F A Feftt adE Aot
71olE o FEeithal AR E |, 2 AolA Al
3 2318 439] 7IZR2 S o AHIE 7 A
o] AAe = 59| el HokE YE]oe
Cha g2 7170191, diigAte] 288 S SAISHA
Fotel, B2 SHSol AARE Aol o Azt
S HEA 23 AAIE A A A 5 e A
] ApAeh 22 A Mg dizt SAE AAISHA
o2 Avtet waEth E3h ARt 71 283 o=
2 A7 23E gushoplole #Eeital & & Al
g JEt A Aol AAsHA] SRt viEReE A
o} Hlolge] 282 5 &5 549 Hojo] ot 2
AE ARl A Juizt el it 25
AolM = ot AP S sl AFE AAE
A& Altsi F7hHom Hop aabzRl FAE got
H7] fisiMe WE EetE20} HolgE ZeAR]
ool gk A77F KPsfojop & oz Attt
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SEHEE=EX| H113E H125

SOl A foJoHA Aastgl ot Jo 7k Wk Ao
oMe Fefst Aot (il &5 5/ Weke 2
>He2 deYZdde fefd #sbt flgdley
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