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BMI
TE ol (yr) 217 (cm) A5 (kg) ) 1-RM(kg)
(kg/m?*)
23.8+3.0 177.3+x4.2 74.3+K8.7 23.7£3.0 56.5£16.4
2+ (n=10) RHR RSBP RDBP
80.3£6.6 120.0£8.9 74.4+£9.3

M=+SD, RHR: Resting Heart Rate, RSBP: Resting Systolic Blood Pressure, RDBP: Resting

Diastolic Blood Pressure

2. A =
¥ 2 Ay =
A9 wel A 24}
Noraxon
+LHAE B4 Noraxon(USA)
Telemyo DTS
A& A, BMI GM-1000 NEOGMTECH(KOREA)
Z2 el H= 1 LIMONEID
ol 17 000mm O O

3# N.W.: 2.35kg, S57cm

YIXUAN FITNESS

12" Supinate N.W:

YIXUAN FITNESS

2.1kg, 30cm
&3 HEM-7142T2 Omron
AR A=A YA 4
Ak 0o N Samsung Inc.
44mm, SM-R870N
K A=t Borg scale(6720H7))
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3. &7 Ax

BT e <19 1> debd vhsh g,

1RM 60%

1RM 80%

4, A, EFALE

A

%

2437 4 9 FA AT
SPSS 21.0 °]&

28 5% 9 =% 24

A e - P
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AT 71z
i 3 AT 7%
AT M} A 717k
AT FA AA F Fawd 24} 2025.0172025.05
drleiztgistal IRB 591 2025.0472025.05
A A A 2025.0572025.05
AF A 54 2025.0572025.05
A3 FA4 9 SA A 2025.0572025.05
A8 EF 2 =8 4 2025.0572025.05
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AT AF F3 AgelA AR BaF Afele Wy AT YA
43 saaslt
A9 Fole A A a9 - ZedelHE sol= a7, vg 19 e
9, 222 2y SooE Fus a0 AETeS FAGen, 7} 1
ge e 2o FRHAY
2z wYe 1
17 Z2uolg = f ljz b 37k 2r= 1y
o= 19 e S vo] =
: : 10 (Medium Grip 10 ' .
(Pronated Wide Grip) (Close Grip Supinate)
B Neutral) B
1R | 60% 80% 5| 60% 80% = | 60% 80%
T T
M| BE | oy | B | g BE | qop | B2 | 4] BE | ogp | BE
3] & A & A & A
A I o I R 133 | T 73 133 | | 73]
e
Oy 2. A4y 1A
12 =24 Z2olgl= ¢}ol= 1% (Pronated Wide Grip)

- 60%1RM %= 133 43}
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- 60%1RM Z}&== 133] 43

- 80%IRM Z == 73] 3
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ol A X3 =

ol

3R

217 (em), A F(kg), BMI(kg/m?)

R

A %

2)

Nfo

I

Z

NEOGMTECHAFS] GM-1000 417

goll =

A

N

~
fi%e)

o

] 4= (Body

o

A4

uhEro 2

=

Z

PN
T

3R

Mass Index, BMD+= thg9 <

BMI = A% (kg) + [AF(m)]*

Ho
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A

4] 1. BMI
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3) IRM =%

gol e F gof, WAl rd Husk 4 AL 9s 17
WS AbgSth B ATl FH wE I5E vgon ANs:

Epley &2 #83ld IRMS o 533 th(Epley, 1985).

(D) AR #0929
24 A, M4 B2 48S A8 ATA AW RPN vl
~EdHe Amsarh. 2 480 So7bso] %4 AF (el 10kg oI5
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H

2 #A3A gk ATAE o WA T2
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TAE Q5o AZFA HuE S8, 2 dATodAMs AW AYH S5
(Maximal Voluntary Isometric Contraction, MVIC) 7]4Fe] #FF3HMVIC
normalization) WHS A &39 . MVICE ZF iAol Al Fo]x =54
x=ste A 5 AAE FASHA st olw AAE Ho HU A &
o] Pt WEFRS 7F goz HAse] AL A5 S AHfsets WA o
t}(Konrad, 2005).

7k 289 MVICE 33 917 g€ dejelx, Axgk A E(rigid

resistance) = A A AIdS AT F Jde T+ A AN E F83519

u

we AR AA .

-5 &5 (Latissimus Dorsi): A A& ¢F3F =3 AAd A & H2 23

h

= shoulder extension A& % Fdez =4,
-9l 5 Al = (Upper Trapezius): ©]7) 2% (shrug) AFAlol Al =2 A ol oj
st 4.

- s AR (Middle Trapezius): =W A A Z& 53 HPAIZ &

AAME RgAl7l= Waoer AFdS Tt 54,
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(CT) 7FA1E714]
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A, T3 T4 300 A

o)

2z o] 7w (spine of scapula) Alo] 9
- 27 -

o] 7} ¥ (superior angle of scapula)®} #|77
¥

[e)
o] 7jw o}z Zt(inferior angle of scapula)® T8 T12 "IN &E7]&

SAIE(S)
AR (o)




AAs = AA
Aol FTul(axillary fold) o} 5710cm, 5& H¢ol wet

Qe Z(AR) -

Y5 (3 A0S st HF AR oS 7HgAkg Aol S AA
HEFa o 7] &4 (shoulder joint)¥} Z <2 F(antecubital fossa) Ate] S
(o) et dd

2 AFol A= Noraxon(USA)AFS] Telemyo DTS Al ~®lS &83o]
AE=(EMG) HelHE st E43drh. dEve $242 IRM9 60%

H-shell A 133], 80% “F-atoll A= 73] wkE FaEon, o 5 sFo] 7
dgH oz S 339 dtolEE AWste Hidgs Ao &3kt
dolg dAg FAHolAM= WA full-wave rectificatione #&3to] 29 3t
S AAStEL RE ASE GO fgor WISt ofF F AHarstE 9
stz <59 EMG AsE A vagt 71+ =2 A sh(normalization to
peak value)stSith. 2% 9] Fg& Fol7] 93] 20Hzol A 300Hz # 9] o
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A& 3 ZE (bandpass filter)E Z&3gon, EAd = 7z 29 1000ms
T0E #8313, RMS(Root Mean Square)i= 100ms T-7Fo & A4FsS
o HEFAoRE AEE e AZAAH vl &old s f3 10 wIek FEE

R4

Ar AT AR E 2=

m

4 Al <29 6> A S

a3 6. Nor?axbn Telefnyo DTS (Noraxon, USA).

7) &% A2 %=(RPE)

&5 4% Grtel die) Abdel Folztel Al AW E Fal oAl
tRom, 7 AES wixut ghE F2 £33 A|H 5 A7 FEs 4
tol F33stth Borgel 158 A% (Borg, 1970)& 7|Wo = 435t aL
d 5w XAle <ag 7> =248kE o 9t

o

L, ol
=
)

M
O

i

6 Exertion at all Ha A5x &)
7 Extremely Light vl -$- 7} o}

8

° Very Light ol 7Tt

10
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A4 (SBP)¥ A¥t(HR)E wske]l AAEstdv. At WAl gk Al
W82 <52 3> AA o] At

11) 29

I~ O

ANt Bed 2 A X a9 Fesdc
£ Fa ol AW ANF TRl s golt T

Eupgo]l MR w R fXdA T FH vHd wEE T
Aol FaL Eo] HAel AT FR= 7

7b age <ag 10>0] YEh o,
A3 Fejok Ao IHS

i
e
=2
Y
e
ot
b
[t
=
ox
>
rlr
oft

a9 100 AFE A" Al 7 2™

(foll A <= = Pronated Wide Grip, Medium Grip Neutral, Close Grip Supinate)
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6. A= A €

rie

Lo

A5 A E 913 SPSS ver. 280 BA ZEaWL o] 3ol o}

2HE AN A2 a9 W el Aol AF]

ATt
3 e 54
A

2)
4 Shapiro-Wilk2 ATAAAL F3d AGAAAH === A

—

o

one-way repeated measures ANOVAZS A &3ty o AN T
bonferoni corrections A3ttt AR Al FHIFA FS A&
one-way Friedman testE A}£3t 1 A& A F o2 Wilcoxon F25¢ 7
A (Wilcoxon signed-rank test)E Al-&

478k

_33_



V. 94+ A3

1. 60%1RM REITGE 54 4749 I ©E & =
& W

1) 60%1RM #EZT}Lo|A ZzUolEl= ¢fo]l= 19 vt

10> 4 Yebd wpo} o}, Z17be] QS A RIS TR Y olEl= ffol= 1Y
(382 + 151), "y 19 WwE

i)
)
[\
o
[
—
ol
o
il
it
[N
4
i)
+
Y
=
_O,
[

(36.8 £ 133)o2 ueturom zZhzhel a#zte] &+ @4 %= Fdgh 7o A

o] 7} $1SA .

¥ 5. 60%1IRM ET}E- 52 Al SR o S e gk vl

Grip Post-hoc
W-G M-N C-S NS
38.2 £ 15.1 325 £ 156 36.8 £ 13.3

)
=.
S|

wn

upinate, NS: no significant.

70

60 |

o] |

30

20 |

10 |

0

W-G M-G
a9 11. 60%1RM #ETE 24 A YeAETY & &5 Hargh v
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2) 60%1RM ZFEThLolA Z2YolE= ¢fol= O¥ WUy I FE

9, 222 39 FuueEe] BRI & FAE peakgh vl

7zt agol A 60%1IRM ZFEel A o+ &4 X9 peakgtS <3E 6> <1
ol A bR whsh g

Zzbe] gl AR ZRYCJEE o] Y551 + 205), Wt ¥
FELMA8S + 274), T2 O9 FIUIEMUE + 220002 Letshon

7b7ke] 29 qho] o @A) peakihe Fo ¥ Aol gt

11

V

F 6. 60%1IRM FAZth T4 Al fSARETe o A= peak F Bl

Grip Post-hoc
W-G M-N C-S
NS
551 = 205 488 + 274 46.6 £ 22.0

PHit+FFHZ. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate, NS: no significant.

100 r
920
80
70
60 |
50
40 |
30
20
10

W-G M-G C-G

a3 12. 60%1RM HETHE F2A] YR &+ F44 59 peak % WA
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3) 60%1RM #EtholA ZEUolHE= 9tol= Iy "Uyx 1Y FE
4, F22 Oy FIUoEY ol SR F FHZ] Ht g v
ZF oA 60%1RM FEel A+ FAEe Hirghe <% 7> <9
12> A R npe} 2o

F2he] ol e RS ZREYolEE 9tol= 19 (515 + 14.3), Mt% 1
H FEHM9T £ 74), 22 9 FIUUEMULI + 132)22 YEYCS
o, HHg 19 FEES F22 Oy FIUERT fosiA & o=
e TH(p<0.05).

£ 7. 60%IRM #HETE F2 A op SARze = FAE] Ftg vl

Grip Post-hoc
W-G M-N C-S
M-N* > C-S
515 + 14.3 497 £ 74 413 + 132

RERTESTA i
Supinate, *: p<.05
90 r
80 |
70 |

60 |
50 |
40 |
30 |
20 |

10 |
0

W-G M-G

% 13, 60%IRM HRETHE: S AHA] off T AR o A
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4) 60%1RM HET}FoA 2ol ofol= a9 vWYg I1¥Y FE

d, 222 Oy FYUolEY oA &+ Z4E9] peak gt Wl

Zy 1ol A 60%1RM ol A o EA X9 peak #HS <FE 8> <19

13>l A vebd vhel 2o
Ztzke] o AR ZrolHE oeolx ¥ (980 £ 549), MUYF
I wEH(@®49 £ 255), 22 I9 FIY O EG8SL + 30.2) 2 LEFYE
E S22 Oy FIHERY fFostA & AL

2 e T (p<0.05).

#8. 60%1RM FZThE 52 Al olgl SAE e &+ A9 peak FF WAL

Grip Post-hoc
W-G M-N C-S
MN* > CS
98.0 £ 54.9 849 + 255 685 + 30.2
H+EFH2. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate,, *: p<.05

180
160 | *
140 |

120
100 |

80 |

60 |
a0
20

W-G M-G C-G

% 14. 60%IRM RETHE &2 A ol AR & &4 %9 peak gt Bl
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5 60%1RM HEThoA ZZolEl= ofol= a9 vYg 1Y FE

d 222 Oy FIUEY WeedY < 4= Hgh v

7} 1ol Al 60%1RM A Eol A & BT FiFe <F 9> <1¥
145614 UhERg vhst e
7} 7Fe] Yoo Zayolg e oot 1¥(488 + 7.9), 1T

1
2 Fyuyo]E(48.0 + 10.8) 0.2 YElytomn 7zt

oo

Grip Post-hoc
W-G M-N C-S
NS
488 £ 79 490 = 7.1 48.0 + 10.8

)

o,

3L &
iLi_Tﬂ'_TE

i

Z}. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate,, NS: no significant.

90
80 |
70 |
60 |
50 | [ I
40 |
30 |
2 |
10 |
0

W-G M-G C-G

a9 15. 60%1RM HETHE &4 Al Hl259 & @45 Hargh v
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6) 60%1RM HEZT}goA ZRZUolEl= o= IY wyg Iy FE

4, Fwz= 3y FyvoEe & A% peak 7 Wil

N

ZF el A 60%1IRM A EolA WeE e o FAHES] peak @S <3
10> <717 15> A e nhep 2o

Zkzke] Y2e e ZRUCHE go]l= Y852 £ 226), VIHw ¥
FELH®42 £ 165), F2= 29 FIUYE(783 + 198)2 =2 Eyton

Ztzhe] IF Zbell & A Ee] peak # #old Abol7h il

3£10. 60%1RM FAETHE F4 Al W25 o o A= peak # Al

Grip Post-hoc
W-G M-N C-S
NS
852 + 226 84.2 £ 165 46.6 £ 22.0

P +EFHX. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate,, NS no significant.

140
120

100 ] l

80 |

60

20

W-G M-G C-G

9 16. 60%1RM HETHE T4 A W25 + B9 peak F HlaL



7) 60%1RM #FEpoA] ZZYolEl= 9lo]l= Iy wOg 1YW [FE
g F2x= 09 FydolEe qIFAYE (FE 2o &

T gk Hlar

ZF 2ol 60%IRM ZFEolA & A ES H g <H 11>3 <29
16> A vrERE npe} 2

747} e] olg T A RS ZTRUYolE = glo]l= 1¥H(414 + 88), WH$% 1
H TEH449 + 55), FE2= 09 FIUE(394 + 59)2& ey o,
Mg 19 wEES 2= 0¥ FIUUERY foaA & o=

B}y oH(p<0.05).

FE11. 602%1RM A ETHE: 2 Al 7 d (e & SA=] Fdk
H] 3
Grip Post-hoc
W-G M-N C-S
M-N" > C-S
414 + 8.8 449 £ 55 394 £ 59

H+EFH2. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close
Grip Supinate, *: p<.05
70

60 | | ‘

50 | l '|'

a0 |

30 |

20 |

10

0

W-G M-G C-G

29 17. 60%1RM 20 &2 Al 252 (@229 & G4 =9 s

ol
-
=
=
=



8) 60%IRM #:E}oA] ZZYolEl= 9lo]l= Iy wOg 1YW FE
g Fz2x= a9 FyUoEY IFAY T (S ZY) & FAHEY peak

#k 1l

b A goll A 602%1RM Z =l A + A ES peak #2> <3 12> <
H 17> yERd mkel g

Zzte]l BTgA

)
Mo
i
=
Mo

[k
it
é
ﬂ

[
1o
o,
[
I
i)
3
(@)}
(@)}
+

339), "y ¥ wEA@IT7 £ 174), 2= ¥ FTIYolE(67.1

162)0% Yeywton, myw I1¥ 7FEHE2 FEZ= O FIUoERY

I+

F¥12. 60%IRM #AZvE 52 A gZFd S (#azd)e] &+ A= peak
4

gk vl

Grip Post-hoc
W-G M-N C-S
M-N* > C-S
76.6 £ 33.9 797 £ 174 67.1 £ 16.2

Hd+EFH2, W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate, *: p<.05
120
110 |
100 |
920 |
80 |
70
60
50
40
30

19 18 60%1RM FETE &2 Al ABFdd T (F22d)e & &= peak gt ML



2. 80%1RM HIEt¥ T A 4749 Iy meE < =
& H

1) 80%IRM #:EZt}oA ZZYolEl= ¢to]l= T¥ WU 1Y FE

g4, 222 Oy FIHolEY AR < A% Hdgt vl

Zh el 60%1RM Aol A o+ dAEe] Hyrghe <HE 13> <Y
18> A UpER ubel T} 7}7ho] QS AR ZRUY O EE efo]l= T1F
(434 £ 9.9), vtl% 1¥
+ 93)o =2 uetgtow 7zl a¥ite] & 4 E Hugk fFog Aot

g3l et

%13, 80%IRM HETEHE 52 Al YeHRETY o+ SAdEe] Ptk vlal

Grip Post-hoc
W-G M-N C-S
NS
434 £ 99 465 + 109 445 £ 9.3

B+¥EFH2. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S:
Close Grip Supinate, NS: no significant.
70 r
60 F
50 | l ]

4 t

30 F

20

10

0
W-G M-G C-G

7% 19, 80%IRM RETHS E2 A gEARTY = BHEe s

o,
=l
)
=
El
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2) 80%1RM #HET}Lo|A ZZUYolEl= 9fol= IfY HUey 1Y FE

g F22 09 FIUolEe YJEARETe & G4 E peak FF v

7k oA 80%1RM Fmoll A+ A 9] peak #H2 <HE 14> <
H 19> A e bpe} 2o

Zpzbe] Al RS ZRYOJHE ofol= TIR(72.8 £ 9.1), VYR 1¥

1(66.4 + 295), F== S U] E(67.1 + 283)0 % YERow

o] 19 Zho & EAHEQ peak 2 F2%k Zol7t AT}

qr
mﬂ-‘

&
&

¥14. 60%1RM HAEZCE 52 Al J5AETY &+ FAH =9 peak 3t HlAL

Grip Post-hoc
W-G M-N C-S
NS
728 £ 9.1 66.4 + 295 67.1 £ 28.3

P +EFHX. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate, NS: no significant.

110
100
90
80 | '|'
70
60 [
50 |
40

20
W-G M-G C-G

a9 20. 80%1RM HETHE 52 Al eHEZe & &4

!

9] peak @t H]al
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3) 80%1RM HET}goA ZRZUolEl= o= IY wyg Iy FE
g F2=2 a9 FyYolE ol T AR & AL Hig ¥l

D]

[e]

Lo,
~

¢

7 2o A 80%1IRM HEollA o+ FAE e <E 15> <ad
20>l A vEbd bpel o
Zt7k o] ol g S AR ZRY|olElE ofo]l= IR (542 + 74), vYe L
H FELG26 + 73), F2=2 19 FIUOEM6T + 3.7) 2% YEROH,
gtol= ¢ Z2= ¥ FIUJERT, vt 1Y FEHS FE=
a9 FIUelERY st & Aoz e THp<0.05).
A

20 2 A obd e AR 2 2] Hat gt Wl

#15. 80%1RM

Grip Post-hoc
e R € W-G' > C-S
542 + 7.4 52.6 + 7.3 467 + 3.7 MENT > €5

H+EFHA. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close
Grip Supinate, *: p<.05
80 r *

70 B | | *

60 [ '|' -I-

50 |

40
30
20 |
10

0

W-G M-G C-G

a9 21, 80%1RM RETE 52 Al ol AR & R s

o,
el
2
)
Rl
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4) 80%1RM HET}FolA ZZolEl= ¢fol= a9 vYg I1¥Y FE
o]

d 222 Oy FIUo]EY offf AR

Zh 2ol 80%IRM AollA & &4 %=9] peak #HS <FE 16>3 <1
H 21> e mhel g

Zpzbe] ofg T AT ZEYoJE = sfolm IH(85.2 + 22.2), MY w 1
d TEH@26 £ 206), F2= 29 FIYOERN2 + 27.9) %2 YEYS

o, Zbzbe] a9 Fhel & &4 %9 peak @t o zol7b 1Sl

3 16. 80%IRM FHETR 52 A o eAI e & & E=9] peak gk ML

Grip Post-hoc
W-G M-N C-S
NS
85.2 =+ 22.2 826 + 206 0.2 + 279
B+ FEFH2., W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate, NS: no significant.

70

60 | '|' -|-

50

a0 }
30 |
2 }
10 |

i

1Y 22, 80%IRM & w2k Al ofel S ARTe 2 G peak #F Mlal
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5 80%IRM #:EtpoA] ZZYolEl= 9lo]l= Iy wOg 1YW [FE
g F2x2 a9y FydolEe Yeso & AL Hg v
Zy 1ol A 80%IRM A mollA + A= H e <F 17> <19

22> A Urebd ksl 2o,

Zhzbe] Y25 ZRUYoHE ¢tol= T (4.8 £ 64), MHw ¥
EA(B43 £ 60), F2=2 IH FIYJEMURD + 1422 YEYton xg
HlolE= 9ol= Oy F2% a9 FIoERT fFosiA & o=
U EFS THp<0.05).

# 17. 80%IRM HETE 2 A W2 o SAE Ftgh vl

Grip Post-hoc
W-G M-N C-S
W-G* > C-S
548 + 64 54.3 + 6.0 480 £ 14

Ht+F=H2. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate, *: p<.05

920
80

70
60
50
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W-G

23. 80%1RM

3

=



6) 80%1RM HET}goA ZRZUolEl= o= Y wyg Iy FE

9, 22z 29 FydoEe] HesEe] & SAE peak 7k vl

Zh e A 80%1RM ZFEol A o+ A X9 peak #h> <iE 18> <1
H 23> e mhel g

74 7be] Hes e My olElE ofol= (863 + 11.3), P& 1Y
FEH@O04 + 131), 222 19 F3do]E(8]1.] + 23.1)o & ey on
Zbzkol 19 7ol o+ F4 =9 peak @t freldt zol7b 1Tt

3 18 80%IRM H:ETE 52 A Yo o &% peak #t Wl

Grip Post-hoc
W-G M-N C-S
NS
85.2 £ 22.6 84.2 £ 165 466 + 22.0
P +EFHX. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close

Grip Supinate, NS: no significant.
140
120

100 } T

80 |

60

a0 |

20

W-G M-G C-G

19 24. 80%IRM HETHE &4 Al Bl259 & &A% peak gtk vl
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7) 80%1RM #HET}goA ZRUolEl= ol= Y WS Iy FE
g F2x= 09 FydolEe qIFAYE (FE 2o &

#k 1l

7t 2ol M 80%IRM Fmol A + &Ad=e] Hibgd <& 19> <
24> 4 vERd mheh o

zkzrel SjEFAYe (F2ZH)e ZRulolHE stol= IH(755 +
186), "I+ 1% 7wEHG00 = 7), F= H

o2 e, vge Oy FEEL olE aYHEY FofstA] & Ao
= e TH(p<0.05).

H19. 80%1IRM HAZvhe &4 Al SR ddT (F2 2 & 24% Hdgk
1] 31

Grip Post-hoc
W-G M-N C-S
M-N* > W-G
7.5 £ 18.6 90.0 = 14.7 85.8 £ 19.0

Hir+ X FAZ. W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close
Grip Supinate, *: p<.05
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8) 80%IRM #:E}oA] ZLZYolEl= 9lo]l= Iy wOg 1YW FE
g FE2= O% FyvolEe IFLAYE (F2ZH)e &

#k 1l

7} oA 80%1IRM Fmoll A+ A EC] peak #HS <E 20>7 <1
25> A e bpel 2ok

Z4zkol QEEZY L (Fedd)e ZRUoEn sfol= IF(755
186), "Hs 23 FEZQ00 + 147), 2= I3 FyoE(85.8
19022 vYegon wog O gEDLS fol= agrT FosiA &
Ao 2 Ve TH(p<0.05).

3£20. 80%1RM FETHE &2 A jZFd s (2 2ol & &% peak 7t

H]E_

I+

—~
=

I+

Grip Post-hoc
W-G M-N C-S
M-N* > W-G
755 + 186 90.0 + 147 85.8 £ 19.0

Hd+EFH2, W-G: Pronated Wide Grip, M-N: Medium Grip Neutral, C-S: Close
Grip Supinate, *: p<.05
140

120 } |

100 | _ I

80 |

60 [

a0 |

20

0

a9 26. 80%1RM HETHE T4 Al A&dF2d S (FS 2o & €49 % peak # vl



3. AETE 25 A 4749 THd wE ¥4 ks = A
THEE &% 27 Ad=E Hu

1) 60%1RM #H:EThEolA Z2Ulo]H= ¢fol= Iy HHw 1Y FEHY,
S22 a9 Iy olEe #=7] dJ(SBP, Systolic Blood Pressure) H| il

ZF 2ol A 60%1RM A =olA 571 F(SBP) # <3 21>A4 4
Ept whop o
Zkzbe]l £57] dSH(SBP)2 ZEYlolE = ool =1¥H(130.8 £ 11.6), MY
% 1Y FEHU3L3 £ 146), FE=2 19 F94o]E(133.8+ 106)° & 1}
byt omn Z47kel 1y ko] 57 FH(SBP) @2 ot zbol 7k §ldtt.

#21. 60%IRM FHEtE &2 Al 2HE F=7] d9H(SBP) HlaL

Grip Post-hoc
W-G M-N C-S
NS
130.8 + 11.6 131.3 £ 14.6 133.8+ 10.6

Hy+FFAxF. SBP: Systolic Blood Pressure, WG: Wide Grip, MN: Medium Grip

Neutral, CS: Close Grip Supinate, NS: no significant.
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2) 60%1RM #PEZrts-oA Z2UolEl= olojl= Iy vUe Iy FEH,

S22 09 FyvolEe o|gr] ¥H(DBP, Diastolic Blood Pressure) H]

ol

Zb g A 60%1RM ol A o] ¢k7] dJ}(DBP) 3t <3 22>°A] 4

et whe} e}
7}7te] olgl7] ®SHDBP)S ZzulolElt sho]=1%(726 + 14.2), 1lT]
1)

TEH((12 £ 86), 2= 19 FIUCIE(704 £ 955 YEY

= 19
om zhzkeol 1§ Thel o] ¢kr] EoHDBP) # freolgh Aolrb gl
322, 60%1RM #EthE 52 Al 1HE o] ¢r] SHDBP) H| L
Grip Post-hoc
W-G M-N C-S
NS
71.2 + 86 704 + 95

726 £ 14.2
+¥ 3=, DBP: Diastolic Blood Pressure, WG: Wide Grip, MN: Medium Grip

7t
Neutral, CS: Close Grip Supinate, NS: no significant.

3) 60%IRM FECHEAA ZRulolE= stel= I9, vtlg 19 FEH,
222 a9 FydolE9 A¥r(HR, Heart Rate) H] 1l

(HR) #& <3 23>elA vehd

Zb a2l 60%1RM 7

upo} e},
Ztzbe] ARt (HR)E ZEUolHE 9ol= 19H(109.3 + 12.1), HH % 2
0+ 158), F2= 19 FyUolE(1144 + 148)2.2 L}Elyt

p A

o1k Aol 7k glolt.

N
rlo
Ho



¥#23. 60%IRM AETHE 2 Al 2¢E e (HR) Bl

Grip Post-hoc
W-G M-N C-S
NS
109.3 + 12.1 111.0 = 158 1144 + 14.8

CS: Close Grip Supinate, NS: no significant.

4) 60%1RM #ET oA ZauolEe o= g, vg 19 FEd,
F2= a9 FIYolE 2% AZA4E(RPE, Rating of Perceived

Exertion) W] 1L

Zy g A 60%1RM HEolA %5 AZE=(RPE) a2 <3E 24> A4
Efbt whe} 2o
Zy7bo] % AZE(RPE)E ZEUolE=  9lol= 13 (128 + 2.8), 1T

Grip Post-hoc
W-G M-N C-S
NS
128 + 2.8 129 + 29 135 + 39

H+¥+=AZ. RPE: Rating of Perceived Exertion, WG: Wide Grip, MN: Medium

Grip Neutral, CS: Close Grip Supinate, NS: no significant.
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5) 80%I1RM :AECHolA ZRUolEl= ofo]= Iy, WUy 1Y FEH,

2= a9 FyUolEe 4=7] "L (SBP, Systolic Blood Pressure) H] il
ZF a4 80%1RM Z =l A +57] F(SBP) g2 <3 25>04] 4

Zyzbe] #Z7] d9HSBP)E T 2UYlolEl= olol= 1¥H(140.2 + 18.7), |
FTEHA381 + 11.7), F2= 19 F3UY9]E(139.0 + 109)° =

H 1
etk o Zhzhe] a§ Zbell ==7] €9HSBP) @t g Aolrh U

3#25. 80%IRM HETHE 52 Al 29 F£57] EH(SBP) vl

Grip Post-hoc
W-G M-N C-S
NS
140.2 + 18.7 1381 = 11.7 139.0 + 109

Hr+3x A2k RPE: Rating of Perceived Exertion, WG: Wide Grip, MN: Medium Grip

Neutral, CS: Close Grip Supinate, NS: no significant.

6) 80%IRM #Ecteol s Zauolgs stol= a1y, voe 19 e,
22 a9 FyolEe o]y d(DBP, Diastolic Blood Pressure) H]

ol

7 2ol 80%1IRM ZEolA ol ¢k7] HHDBP) #te <& 26>°A4
Bhit npo} o
Zyzke] o] gk7] HSHDBP)E ZREUlolH = ofo]= 1H(736 + 11.6), WY
O FEL([721 £ 113), F22 29y FIY o E(70.7 + 9.0)0% UE
om Z47he] 1§ zhel ol ¢k7] H(DBP) @2 frod Aol7h sl

Lo
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3#26. 80%IRM HETHE 52 Al 17 o]¢&r] EH(DBP) ]l

H
Grip Post-hoc
W-G M-N C-S
NS
736 + 116 721 + 11.3 70.7 = 9.0

R RI At

A 2. DBP: Diastolic Blood Pressure, WG: Wide Grip, MN: Medium Grip
Neutral, CS: Close Grip Supinate, NS: no significant.

7) 80%1RM ZHZTholA stol= Of WY 1Y wEYH 2= OY

Fyldlo] E o] A]ula=(HR, Heart Rate) H] 1L
7zt agoel A 80%1RM Aol A AMr(HR) # <3 27>°A] e

JE|= ¢}ol= 19(109.8 £ 14.9), WY& =L

s
)
o
>,
I
o 4
s
=
rr
[
fr
=
(o3

t 34.0), 2= ¥ FIUIE1LS + 16822 UEw

on] zhzte] g ghol AUE(HR) @& fol@ Aol7h glan,

Grip Post-hoc
W-G M-N C-S
NS
109.8 =+ 149 107.8 = 34.0 1155 + 158

Grip, MN: Medium Grip Neutral, CS: Close
Grip Supinate, NS: no significant.
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8) 80%1RM #:ErtLolA Z2YolE= ¢fol= 9 vUg 1Y FwEH,
F2= 19 FIYolEY 2% AZA4E(RPE, Rating of Perceived

Exertion) H] 1l

H

zb el A 80%1RM 7
Ebit mpep 2o
Ztzbe] &% A2 =(RPE)E ZRUolH = ofo]l= I8(169 + 21), 7Y

ol &5 AAX=(RPE) @& <3F 28>°lA

= 1 wEHEA73 £ 20), 2= 9 FIYOET] £ 242 = EY

ow Z4zke]l a9 ol % AZAE=RPE) gt elgk zkol7t gl

%28, 80%IRM HETHE 52 Al 195 &5 A E(RPE) ¥l

Grip Post-hoc
W-G M-N C-S
NS
169 + 2.1 173 £ 2.0 171 + 24

Hr+3x A2k RPE: Rating of Perceived Exertion, WG: Wide Grip, MN: Medium Grip

Neutral, CS: Close Grip Supinate, NS: no significant.
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ABSTRACT

Effects of Grip Type on Intensity-Specific Muscle
Activity, Myocardial Workload, and Perceived Exertion of
Agonist and Synergist Muscles During Lat Pull-Down

Exercise

Jimin Lee

Department of Health

and Exercise Management
Graduate School of

SungShin University

This study aimed to investigate the differences in muscle activation,
rate pressure product (RPP), and rating of perceived exertion (RPE)
during the lat pulldown exercise using three grip types in physically
healthy males aged 20 to 35 who regularly engage in weight training.
Ten participants performed lat pulldown exercises at 60% and 80% of
one-repetition maximum (I1RM) using three grip variations: wide grip
pronated (WG), medium grip neutral (MN), and close grip supinated
(CS). Electromyographic activity of the latissimus dorsi (upper and
lower), trapezius (upper, middle, and lower), and biceps brachii (long

head) was measured and analyzed to assess the physiological effects of
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grip type and exercise intensity.

The results indicated that both grip style and exercise intensity
significantly influenced the activation of primary and secondary muscles
involved in the movement. Notably, the medium grip neutral produced
higher muscle activity across the lower trapezius, latissimus dorsi, and
biceps brachii, suggesting it as a more efficient grip for targeted muscle
engagement. In contrast, the close grip supinated showed relatively lower
muscle activation, indicating limited involvement of certain muscle
groups. No significant differences were observed in RPP or RPE across
grip types or intensity levels, implying that upper-body resistance
exercises may exert limited influence on cardiovascular response.

In conclusion, appropriate grip selection based on the target muscle
group 1s essential when performing lat pulldown exercises. The medium
grip neutral may be particularly beneficial in rehabilitation or functional
recovery settings due to its superior capacity for activating Kkey

upper-body muscles.
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