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ol B3t £=o07g EX Y<(intra abdominal pressure)¥® &8 F <9
(thoracolumbar fascia)®] 133& S/ C=ZHR HF Hatg #HAAZH

(Hodges, 2003).
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S o) e &8 A%t HelE A FUE FAW OGS T obd ¥
WAL Az H2e o & WA gt A4S QoA BEE

3]
0% W F& FolvAm, Yold W g diclor FohAYA, FAA

i

e AdAR Fu

¢

’l

2AEES T3 T34 EAstEHE B TE L (gluteus medius), i
<(gluteus maximus), WEo]F(biceps femoris), ©E & Z(rectus
femoris), & %F3% < (vastus intermedius), =% (vastus lateralis), =%
(vastus medialis) o] ATHHPFZE, 2013). ~2FHE & 5 HES w9
e 2 vl A4 423 (eccentric contraction)o] B, &
=4 =(concentric contraction)o] o] Fo]xlth o] FHAGo| A HF7| YL
WEANFS, e, HE ol 72, Bl ES, B 59 ¢4 250 2434
t}(Lee, Moon, & Eun, 2011).

sAEE A 2% B4 A8 AAH & AFAA Eded &

Liao, Kwok, & Pang, 2018).

2FE S Wl et w2e] Wst 2 @Al stF wido]l EebAH
(Lee et al, 2011), ¢k 3zolol we} st A7 E(half squat), Hld =7
E (parallel squat), & Z~FHE(full squat)® &5 ™ (o]4$, 2008), ©]& sk
712 A1 JE Qo= wpil AFPES] theFg WM o] =g

SR AW e A2 g6 9ANA FARE ZEE 2AEE A
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A o]tk (Lee et al., 2011).

ZRE ~fgEs W 2AEE 47 0E AYd 93 nAE da 2

A4S Fdsts T A AAE -6t fal HAS
o 22 A AA FHAV FHA BHxA Y-S Al ®oh(Schoenfeld,

e BEEol Aoz 7]gojA <t
Ao 94egS = 4 Ao (Sato, Fortenbaugh, & Hydock, 2012), o] &2 <l
2EH 27 fEE T (Aasa et al, 2022).
w5 dalE HAastetr] e SnkE AR EEs AAE ok
st 53] AN S SRy #A-7FE W 9l (range of motion, ROM)9] <F

43tE sl WES AA A =7 vl Bastti(Esd, 2024).
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< H w5 (rate pressure product, RPP)

]

A
o

3.

ﬁo

o

7}t = 9l t}H(Jorgensen et al., 1973; A&7, 2001).

e} (systolic blood

(=]
=

|

=7

ul4=(heart rate, HR)®} <

bol A%

Al
™
°©

=

N

ar
H

[e]
=

HA
tH(Gobel et al., 1978).

pressure, SBP)
[e}

A

!
-

of 7ha A=

\

XO
<P

]

o]l;__

tol S 7kgtot
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=

F(blood pressure, BP)<

o
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=

BT (F3], 2018).
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F(systolic  blood

o
H

%7 @

ol 7}

o

b oo & 3l ]

Q}(diastolic blood pressure, DBP)

ol

pressure, SBP)
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t}(Courneya & Parker, 2011). &%

5 oe AEA WAY

ki3

ol 5 S
==

o ] sf

=
=]

7
Nlo

} 4 A (Powers, Howley, & Quindry, 2007).

o
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)

F 120mmHg 7|9

&
=

7]

=
=

¢t 80mmHg 7| %Fo]tH(Chobanian, 2003).
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=
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Foh(Milanesi & Caregnato, 2016). o] ¥}

2 (intra-abdominal pressure, IAP)

kvl (valsalva)

/\g 3
a}
=

al
=

o=
bAbA 2l

&
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—~
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T
oI
o
X

—

NI

W th(Neumann, 2002).

il

—_
file)

o
Plo

A

)

—L
L

L

Froge WAme W%

2 FiEE o (Panjabi, 2003).

3t} (Moseley, Hodges & Gandevia,

KeX
=

=

kel

Hjj w2

o
HHY‘:‘T:EL,

o

T

o=

Al & g (McGill, 2001).

2002).

il

ki3

3o
= =2

ar

t}(Akuthota, Nadler, 2004).

dol A4

0
ol

-

=9 TAP¢}

HH

)
~

o=

9|

|

4 A tH(Beales et al., 2010).

ggol $HAoR FHHR, o= 9

!

A

A

W

T

el
"W
N

W
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muscles), &9 T (pelvic

<+ (abdominal
- 18 -

)=
By

o] 7]} o] #}(Ryerson & Levit, 1997).

7 vk (diaphragm) 3}
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e



floor muscles)S 27 U ¢}HS Z7A17|= 03 988 s}, At
Wi e wstE 2det, §5, 553, =9hs I3tele 39 4y s A
dapd =43, ols T =
715l 719t (Key, 2013). HH 452 S50 o3 98 s 53],
@] E A} (external oblique)S E4S F7HAA

EEE dddt AdFAHH AA = 9SS (Perri, 2007). g ZREA L

Bueh el gYS FAtL WY S B

ﬂJ

rlo

2t <
S 3} (Sapsford & Hodges, 2001). IAPE 3 A9 B3] Fubx o] &

% 23 Holgol @ wAL o AN FAsAT ey o F
o @ 87t HEsA BYFHAL MBYRHA, 7P 4D B AW

of MAA Ho AAl, TF, i 2d T e 7lsoA HAH AolE:
s dth(Key, 2013).

dolE ME= F= AW st 7hE AT &FolA AHEEH (D
A, 2023), 54 WdE S7HAA HFCl TheiAl= bEFE (compressive
force)¥} A2 (shear force)S #AAZIth olE F3] 2 3o 7laixl= o
He xdedAN nfFEA BS Astd F dew, 2 vR=Tt A4S
A g Qbggdo] FET. e, B U fHo] F&3] FUtskA H o

AAAQL AA kAo Fadk 93-S skti(Calmels, Fayolle-Minon,

_19_
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ASR=))

Al Z A}

Noraxon
Telemyo DTS

Noraxon(USA)

GM-1000

NEOGMTECH(KOREA)

Harbinger Foam Core
Belt

IMPLUS LLC

HEM-7142T2

Omron

Apple watch se2
MRE13KH/A

Apple Inc.

Stabilizer

Chattanooga Group
Inc(USA)

Borg scale(6720%HA])
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dgt, A, a4, A, EFALE,
+5ALE 54 1E ] 49 54
I I

b}
w &

o e
" &

N N

i}
rh
ft
i

29 1L AT A%

_22_



~

B/

2

SR

2024.0372024.07

N
Y
o

o

2024.0772024.07
2024.0872024.08

2024.0272024.08
2024.0972024.10

RERE

A

2024.1072024.11

TO
NI

alg
A

K
z.a
i

mJ
N

_23_




3} 4

3|
=

X
T
B

—

<

o

ol

+o]

°

}

o)
yal

o] 2o

).
=

S

2+A3 S
] IRM((13]

}
IRM €] 50% ol3te] =

kel
pad

EEEROR

= O
[OXE=1

3]
=

Al
=

1

T
TH &

ol A

—~
o

o

-
T

274 FA ol A

2

°

2y
o) 2}

P
T

-

R

bgom, oA

9

A=A

s =
T T

]

Fefoll 1 IRM 9] 0% = ~HEZE 53]
Z,

et

7t

E

I

bsich,
7 A

°©

[e) X
H

k=]
=

%9}

] gk
=1

Elel A 103] 3
<

BR
—_
o

fvze)

N

o

~
o8

1
-

go] Az L7}

g 9

=

H-E o Stabilizer

=2
(¢}

—_
fite)

_24_



2) 2AAHA © A (em), A F(kg), BMI(kg/m?)

g dAke] AA A E4S dolry] % AARERA &AH 27 AF
AL GM-1000 A FAFA(NEOGMTECH)S A&3t9 o Auks Ha
[ Aol &e}7t vtEA A AAE A H AN AWS vgtRa S35

Z}

o

L

N _]ml

_\7‘_1‘

AFe g ol 8stel BMI % T4 H§ F BMIZ 4&Eat

FoAE 2473 <29 2>d YEhd vpeh 2o

2§
>

v}

0>~1

=z
m
=
-
o
x
1]
=
m
0
-

ad 20 Adgel ARS"E GM-1000
(NEOGMTECH, KOREA)
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3) IRM =4

Epley Formula 1RM 2t =4 F24& o]l&3ste ZHA3I9tH(Epley, B,
1985). A SAE Tl HAT F de 4 AFE F

&
of b A#AdES sEsty] et IRM 574 #4 2 taa 2ok

527 B4 #w% Fosqad. =
W, REel Ao B UEE o] PR AL BARA FES

sgov, AT WE £U B AAGT BES ASHow BAte] 3

IRM Z4& st g Aol mek A=k R WA AE M=
AT WA 108 o4 FAT £ AE AN T Agsigon,
%

sl tHaAbe] F3A <l ¥ 2 %(rated perceived exertion, RPE)S
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(4) 1IRM 54
Aol A= Epley Formula &4]& AF&3te] IRMS 742 o7 439

tf. AA s 7FE = AL <524 1>o YERY Ble} )

IRM = F % x (1+(0.033 x 3157))

2
=9 tdS Frey] fl& b vi(safety bar)E 4

HAE &2 W ~FE(back squat) AA = F3sty om, nwpEe slo|n}

Mz
ﬁ
ol
20
2
>
o
ol
20
49
iy
[>

a9 3. ~FAE ZH] 2 S ZA|
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5) & # % (electromyography, EMQG)

(2) F-2F91A]
AT A 222 thy o thE 2 E(rectus femoris), W33 (vastus

medialis), ¢|Z3(vastus lateralis), WE o]+ A+ (long head of

biceps femoris), ™+ < (gluteus maximus), WFA % (semitendinosus)ol] &
HASS 27 AR89, A= 52 3= A8 Ao v 7s4
SHE HAa3s7] Y8 el £(2013)9] EAAA)S Faste] Bz

ok AAE B2 A= <E 4>9 <9 4>e] dERd uke
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B Ao A += Noraxon(USA)AFY] Telemyo DTSES AMg&3te] 4= 2l
MEtd o 1IRMO 60% % ~FHENAME= 103], 80% =
HAEA = 53 FA3sIA, 71 & % 35S AAS] FAHZY 3

Fae AR BN BG4S o 4 AR BN dolHE

[ fol
mlm

Ay

ol

-

™

A= HAGol A Ay AF(full wave rectification)E A A8t Al F o] &4

AAsL BE AZE 49 Fgor W olF, xF A st
(amplitude normalization)#A oA  Hdlg(I 2 ) 7IFo=2 Afs
(normalize to peak value)E 2 AIste] A <45 A4S vl wstg]t).
PR R mol2E FolY] fldE Fubgr Hl 9% & 20Hz 300HzE A7 8k
2 & (bandpass filter)S astAdct 7 F7He] 241 E AEE 1000ms=

2359 20, RMS(root mean square) < 100msS AF&3to] AXFEES

9% 5 Ago] A}8% Noraxon Telemyo DTS (Noraxon,
USA).
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6) <5 A2t % (rating of perceived exertion, RPE)

2EAAE 24 AT RAAA A E B £AA F A

Eo] vA Y wHE £ A

A7 AR A Anes AR

stel =489k Borgdl 1587 AwE o 83500 (Borg, 1970), &5
A% BE <39 6> Uehd uhe gt

6 Exertion at all Ay g2 &
7 Extremely light ol & 7o

8

9 Very light ob= 7T

10

11 Light HFolvh

12

13 Somewhat hard 7t g
14

15 Hard EIRESet

16

17 Very hard ok T
18

19 Extremely hard 5 YE
20 Maximal exertion 7 e A= et

19 6. Borg® 15974 2 = (Borg, 1970)
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7) 414k4=(heart rate, HR)

_El.,

o A}l

=
=

A7 oA

<y 7>o) yERd m)

71T

AF&-¥ Apple Watch SE2 MREI3KH/A (Apple

., USA)

Inc

_32_



2F(blood pressure, BP)
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=

8)

o)
;j_]_:
=
=
T

A

=3 — O ;
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© - 87T
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fE0I7y
T of 0
o i ooy o
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il oK 7
1o H__l ‘EI —_ /\
& 1) (R w0
T 2o X oo
s FOF w0
1)y ! v
= 3 oo
ok Mo
[Ty (ay o) in
Eo W ﬂ_l Py %O ~
i U Ew
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ol Lo oy ol
= z B
° IR
el = o
N R B N

(HR)

1

HEM-7142T2
718t (SBP) x

==
=I5
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AEE FE71d94(SBP)H AR (HR) 9
<52 2>l vpERe wpep

o

(Omron, Japan)

(RPP)

=
=

o
5% (Rate Pressure Product)
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1=}
L=
A
=
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.

]

A
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10) ¢glolE W E (weight belt)

B Ao A= 9)o]E MER Harbinger Foam Core Belt (IMPLUS LLC,

USA)E AHgetglth o MEE W3R % 2% A %879 g By

g AT N5 AT
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H

Fast & obe A 9= A X](Stabilizer, Pressure
Unit)e o] g3te] WME Wie a3 gadae] 5 Rid 93

Azl |, R FEe J0mmHgE RFEAT olF, ~AE £ F o]

Aoz Lok e 1sadt AAS 477 PEe <39 10>

2% 10. Stabilizer (Chattanooga Group
Inc., USA).

a9 11 AF SR 5 FEel 4E A g=9
X (STABILIZER, Pressure Biofeedback Unit)&
YA A ARA
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6. A=A

p=h

T

Aol 27 A= SPSS(statistical package for social sciences) ver.

210 T4 T89S AH&std. 1199 tdas dAAsiden, 54 3

Zpol= HIESF FA WA E5E B3 &9 7 A (wilcoxon signed
test)S T3 EAAT FAEE p<0.052 HAAHSI, 7+ 54 &
8] it (mean)¥} FFH2}(standard deviation; SD)ZS A A &4 vk
, = U

o]

+5 A4E Zolo tisk 71& F Al (descriptive statistics)E A A3

Fal dol= A= g A-Fo A DBAHE, ADRIE

_36_



A2

V.

)

—_—
fils)

ofp

Tor

E

L
Nt

%/

) o]

[e)
+

1) 1IRM®] 60% % el A]

E!

N

IH

553 <29 12> 4 et npel 7

hya
ar

jon, <

O
AA

H] 1 3}

ik =y

L
. I

A

3

oY
]

T

Sl A thE 2 (325459 vs 32.5+7.4),

(40.0 £ 6.4 vs 380 £ 6.7), |53 L(41.0 £ 75 vs 420 + 6.9), W

(480 + 6.8 vs 439 + 9.9), t¥ o]

(379 £ 58 vs 356 + 6.3), ¥

—
R

2F

ki3

59

AA oz

=
S

85)0® R IHT A

(424 £ 6.1 vs 396 =+

Ho| A khT.

L=
T

ol =

_37_



a9 12, 60% T 2~

L

7

¥ 5 60% F# ~AE B2 A dolE WE A& A-Fo] e X AL FF v
1RM-60%
aw 15 4 15 ¥ ‘
(M+SD) (M+SD) (P)
-.356
o B A 32.5+5.9 32.5+7.4
722
. -.979
B 40.0+6.4 38.0£6.7
328
. -.978
o] =gt 41.0+75 42.046.9
328
-1.334
& 37.9+5.8 35.6+6.3
182
-1.423
HA ok 2 48.0+6.8 43.9+9.9
120
-1.557
o] & o] - 42.4+6.1 39.6+8.5
120
* 1 p<.05
1RM—-60%
O 60 r ozg A
> n i g
2 50 t
=
40 t }
|
30 t
20 |
10 |
0
dgdz UsS3E 9532



7 ~9E 54 A IRMO] 80% ZEGA flo|E ME g ofno] o

G E WstE vustglon, 1 Ade <E 6> <2¥ 13>l A vERd

Zhzbe] & (FE A ovs 2§ F)ol A o E A L(31.3+6.7 vs 32.4+6.4),
W54(382+76 vs 36.8475), 2F5¥(40.146.1 vs 40.8+7.3), HEZ
(35.246.2 vs 37.846.5), WF %<1(47.615.9 vs 47.27.1), th¥ o] F1(41.4£6.7
vs 41.0£78)22 EE I&HToA FAHSR {3t Aolg: HolA FU%

.
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1RM-80%
- T A T ¥ z
(M+SD) (M+SD) (P)
-1.290
o & 2 31.3+6.7 32.4+6.4
197
-.178
B 38.2+7.6 36.8+7.5
859
-.356
o] =gt 40.1+6.1 40.8+7.3
722
-1.867
& 35.2+6.2 37.8+6.5
062
-.089
Hk 7 ok 476+5.9 47.2+7.1
929
-.178
o] & o] 41.4+6.7 41.0+7.8 -
* 1 p<.05 ‘
1RM-80%
QO 60 ¢
=
< 50 f
40 |
30
20 |
10
0

a% 13. 80% FT¥ &
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offt
2
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o
=2
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gl

e
18
%
r]I
oo
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r
-z

it
i
=
Lo
)
R

D 1IRM®] 60%%F 80% T & ~AE A e wbg 3 AIHHEE g v

El

~FE 4 Al IRM9 60%9 80% F @l W& Aus(HR), 571 &
A (SBP), o|¢t7] E<H(DBP), AIFHERPP)S B gts Hlastien 2

= <EF 7> <ag 14>0] YEd bped 2o

AukEE 60% ol A 122.3+23.9, 80% oA 134.1+205% S 7184
o F93 AolE YEFATHp<OD). 57 4 60%°1A4 145.4+15.0,
80%°l Al 163.0£16.2% ol stAl T7FATHp<.01). A H & T3 60%°l A
179.3+46.4, 80%° A 219.3+44.30.& fo|5tAl S7FAH(p<.01). ¥kA o] ¢+7]
re 60%°l 4 78.9+3.9, 80%l A 79.3+48% = W3yl gl 93 2
ol & uERHA ekt
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£ 7 e A9 A9 S g ATHEERPP) @l vl
1RM 7
an 60% 80%
(M+SD) (M+SD) (P)
HR -2.803
122.3+23.9 134.1+20.5
(beats/min) 0053
SBP -2.937
145.4+15.0 163.0£16.2
(mmHg) 0033
DBP -987
78.9+3.9 79.3+4.8
(mmHg) 323
-2.934
RPP 179.3+46.4 219.3+44.3
L0035

HR; heart rate, SBP; systolic blood pressure, DBP; diastolic blood

pressure, RPP ; rate pressure product (HRxSBP+100)

* 1 p<l05 xx ¢ p<01

300 -
250 | "
200 f F““l
150 + .
100 |

0

HR SBP DBP

49 14 %8 P 2ele ug @ ATESERPP) #el vl

_42_

ok

RPP

060%
= 80%

* p<.05



1) IRM¢] 60% < @ollA dolE ME 2§ H-Fof wd

=] =
AEEEE 7k o

m l
12
&
2=
oo
)

_

ol

IRM?®] 60% ZEolX =HAE 2 Al do]E WE g offd uf

il
o>,

U= (HR), %71 E<4(SBP), o¢7] I (DBP), A5 E[RPP)S Hit
el WM3l=E < 8>3 <29 15>0A] yERSG wiel )
Zyzkol Qol(#FHg A vs & F)o A Aur4(122.3+239 vs 133.3£23.7

)(p<.01), =571 94 (145.4+15.0 vs 154.1£16.7)(p<.01), o] &7] & (78.9+3

1‘
RS

9 vs 78.2+3.9), ATHFHE(179.3146.4 vs 206.7£49.0)(p<.01)ZE o] 7] <t
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E B 60% % AAE 54 A o= WE 4§ A-Fo] M dejst wrg P AyEE

frel ma

1RM-60%
o T8 A S ‘
(M+SD) (M+SD) (P)
HR -2.943
122.3+£23.9 133.3+23.7
(beats/min) L0033
SBP -2.938
145.4+15.0 154.1+16.7
(mmHg) 0033
DBP -.898
78.9+3.9 78.2+3.9
(mmHg) .369
-2.934
RPP 179.3x46.4 206.7+49.0
L0033

HR; heart rate, SBP; systolic blood pressure, DBP; diastolic blood
pressure, RPP ; rate pressure product (HRxSBP+100)

* 1 p<05 xx @ p<01
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200 r **
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100 -
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1RM-809%
o T8 A T8 ¥ z
(M+SD) (M+SD) (P)
HR -2.410
134.1+£20.5 131.6+x214
(beats/min) 016
SBP -.267
163.0+16.2 162.1+16.0
(mmHg) 789
DBP -1.373
793 £ 48 78.245.3
(mmHg) 170
-1.600
RPP 219.3 £ 44.3 213.5+414
110

HR; heart rate, SBP; systolic blood pressure, DBP; diastolic blood
pressure, RPP ; rate pressure product (HRxSBP+100)
* 1 p<.05
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E 10, 60%9) 80% F% AAE B4 A o= WE 4§ Fol wE Fels wrg @ Aoy

HE el W

golE WE 2 %
aw TRM-60% IRM80% ‘
(M+SD) (M+SD) (P)
HR -.445
133.3+23.7 131.6+x21.4
(beats/min) 656
SBP -1.886
154.1+16.7 162.1+16.0
(mmHg) .059
DBP -.298
78.2+3.9 78.2+5.3
(mmHg) 765
-.800
RPP 206.7£49.0 213.5+41.4
424

HR; heart rate, SBP; systolic blood pressure, DBP; diastolic blood
pressure, RPP ; rate pressure product (HRxSBP+100)
* 1 p<.05
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Biofeedback Unit)E ©]&3te THH=Z Z49 =9 WEE v wsg.
HE Yo A izt G FEe A H, 71 4EE 40mmHg
2 FAEA ARSI o, ~2HAE £ F gHo] AR St S
712389t A= <3 11> <18 18>9] Ve vie} )

ol HE 223 5 IRM9 60% 7ol A

= —

i

75.5+20.lmmHgl A 80% #H =A== 97.0+17.1mmHg= Z7}sty 793k
AN E YEFUTH(p<.05).
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ABSTRACT

Effect of weight belt wearing during squat exercise

on muscle activity and myocardial burden rate

YunSeo Choi

Department of Health

and Exercise Management
Graduate School of

SungShin University

The purpose of this study is to examine the advantages and
disadvantages of wearing a belt by comparing the effects of wearing a
welight belt by measuring the muscle activity of the lower extremity
muscles before and after the weight belt and the pressure, exercise
awareness, and myocardial burden before and after the belt when
squatting with 60% and 80% weight of 1RM.

A total of 11 men in their 20s were studied, and the study was
conducted two times. In the study, muscle activity (EMG), heart rate,
systolic and diastolic blood pressure, myocardial burden, pressure in the
belt, and exercise perception were measured.

As a result of the study, wearing a weight belt did not significantly
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affect the muscle activity of the lower extremities, but the abdominal
pressure increased significantly after wearing the weight belt (p<.05),
and the exercise perception decreased (p<.01). In addition, the heart rate,
systolic blood pressure, and myocardial burden rate increased
significantly after wearing the weight belt at 60% intensity (p<.01), and
there was no difference in myocardial burden rate before and after
wearing the weight at 80% intensity.

In conclusion, since the number of repetitions at 80% intensity was half
lower than 609 intensity, the sympathetic nerve activity is considered to
have not been great, and although wearing a weight belt stabilizes the
abdomen and reduces the burden, it suggests that a relatively high
number of repetitions can increase the cardiovascular burden even if the
intensity 1s low for those who are sensitive to the cardiovascular
system. Therefore, it may be safer for people with cardiovascular
diseases such as high blood pressure, angina, and brain aneurysm to
avold wearing weight belts and minimize the cardiovascular burden by

reducing the intensity of exercise or the number of repetitions.
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