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Effects of grip width and hand orientation on muscle activities of
upper body during the lat pull-down

Yongro Lee & Bee-Oh Lim*
Chungang University

[Purpose] The purpose of this study is to investigate the effects of grip width and hand orientation
on muscle activities of upper body during the lat pull-down. [Methods] Eight healthy men performed
the 6 grip variations (3 grip width x 2 hand orientation) using an experimentally determined load of
70% of 1 repetition maximum. Five trials were analyzed for each grip type. Participants maintained a
cadence of 2-second concentric and 2-second eccentric phases. The grip widths were normalized for each
individual by using their biacromial diameter (100%), and then set the grip width 50% of biacromial
diameter and 150% of biacromial diameter. Surface EMG of the latissimus dorsi, pectoralis major,
infraspinatus, biceps brachii, triceps brachii, rectus abdominis, erector spinae and middle trapezius was
recorded, and the root mean square of the EMG was normalized, using a maximum isometric voluntary
contraction. [Results] Latissimus dorsi showed higher muscle activities in 100% grip width than those
of 50% grip width. Pectoralis major and rectus abdominis showed higher muscle activities in 50% and
100% grip width than those of 150% grip width. Middle trapezius showed higher muscle activities in
150% grip width than those of 50% grip width. [Conclusions] Two-way repeated measures ANOVA
for each muscle revealed that latissimus dorsi and middle trapezius (the posterior muscles of trunk)
showed higher muscle activities in wide grip, on the other hand, pectoralis major and rectus abdominis
(the posterior muscles of trunk) showed higher muscle activities in narrow grip.
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Table 1. Research participants

Age Height  Weight IRM  Biacromial
(yrs) (cm) (kg) (Ib)  width(cm)

8 26.6£1.9 172.5+4.0 75.849.8 147.5£282 40.3+3.0
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Table 2. Experimental equipment

Equipment Model No Manufacturer Country
EMG DTS Probe Transmitter Noraxon USA
Lat-pull down AP2400 Model Paramount Fitness corp. USA
Metronome Metronome Gismart UK
Scale KMC-220 Komelon KOREA
N
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Fig. 1. Grip widths and hand orientation,
A: 150% pronation, B: 100% pronation,
C: 50% pronation, D: 150% supination,
E: 100% supination, F: 50% supination

1RM =X
1RM 24 ¥2 NSCAdA AA38t= W (Earle,
1999) o7 Attt aHYH = 4 F o vk
A Aol AFdAte] AR 4—7}—% T AR
% Obm— W Sl 2o 2 vk (Lusk et



Grip width and hand orientation during the lat pull-down 559

al., 2010). 7AH UL a3 2o},

(1) 5~1031 & w58 & e 7ML FFo= 74|
TEE o

(2) 127 F4 Azt= Fgt

(3) & 3~5315 & & de THoZ HAGn
4.5~9%egE 7M1t

(4) 283t F24 AREE Fg

(5) HdFsle 2~39 5 & & Qe THR 59
Had =9 wi7ix] F gt

(6) 2~4% FANZS AT},

(7) %2 4.5~9%kg F7H71t}

(8) 1RM &%= A =gt

(9) +F< 8F P& o 2~48% L st
(7)= Zteh, whef Aot 2~483F f4 &
FHslal F8S 2. 25~4.5kg AAAZTh 1 &
(8) & Eolzit}

7 A7dEAt 13 A2 WA 3 A T

b EE AT A8 2 F2R 9

IRM 4 9%= = 5 7] wiel], 2 4925
i =]

AE ojel] o] FojA =% 39 tH Dalton et al., 1996).

(]

lo

e A", AT AES 6714 18 WY
(3]l 50%, #W 100%, W 150%, 319 50%, 3]
¢ 100%, 3¢ 150%)< T2 g3t 1RM9
0% FAE o83t 53] WHas T the A A
287 Y] F21S otk MERES Agld 2HA 1)
= %) 229 gele %
T3 st
o =5 5
g e 3 tiFig. 2). 2HE £ 2 534 ut

3 AR F 2022 7]5 HQTh. v EukE)

=

]

bl bl

Fote ARG, 10839 74 Fol s A=
=1

55 EZ(Kenji, 2013: Lusk et al., 2010),
A 9] AT Aho] Qe EE (W2, e,
ZHAolell 2, SR TAY S, H2A A, wEe, 4

&, FUSHAED) F 7= At A=
of B& 99X Hu= APATE FEAH(Jeffrey,
Glenn & Jonathan, 1998). 24 = &35 93 A
o 7 YA = &% BH= gt 9 AT A
ol9] A 2emE A o AFE 259 7IAA
(origin) @} A (insertion) 9 F7HE-Sdl F-2819
THKim, 2014; Hyun, 2013).

AR AT E 29 2000HZE 4
SZ(raw EMG)E 1,0009 A<l
on, 20~350Hz2 tjei52} ey
(bandpass filter) ¥ % & (full wave rectification)
atlen, 30-2k5 AE 79 9%F(30-data sample
moving window)(0.06%)2 RMS(root mean
square)< ©]-&3te] % &3 (smoothing)stAth. <4
= AR #FFEstely] AeA, W rmsEMGS A
Fo A SHA $Z(maximal voluntary isometric
contraction) Al H# rmsEMGZ Y3t



560 Yongro Lee-Bee-Oh Lim

SAXNE

B oo o] Ex)elE SPSS WIN 21.0 T3S
o] &3lo] A& g E o 5 AL 4 259 1
Hdunle} 2y WEE(3x2)o W 2lo] HEE e vt

223 wWZEA (Two-way repeated measures
ANOVA)E |83} 1, A% 747é£ TukeyE A8}
Ao B AT foeEe o =052 AH3}Y

A7}

JRHISH IR S FS30 2 By

I-I'I
>
<)

JPUH S afRge] e 2o 2
o|= (Table 3)% Zth. 54 19
Liﬂlﬂ = s TN FE2 7
3 Qe FUSARIAM BAHo R

2onl
F{E it ox

iy ol

of

L
RTINS T

o
(<

o] 7} YEFATH p(0.05)(Table 3.

HesTe & SR ayune ASEA 4
I, 2HUH] 100%< 28UH] 50%° Hl&] S8 =
7F foetA o A JeERETH(0.05)(Fig. 3).

TSGR & S EoA aHUH] 9] ALFEA
A3, 28YH] 150% 28344 50%° vla =24
=7t ol o 2A YeRs e (p{0.05)(Fig. 4).

JRIeH JEME M T 2 BYE Kol

ol& (Table 4)¢ 2t} =81 1% ko] uwh
1;]];]]/] 1 zﬂ—}\h:g %@' J_ aﬁie_:}
7} 27hE2F HjZ22olA BAFLRE g Abo| 7t
YEPETH 0.05)(Table 4).

ZhEe] & AT aguyne] AT EA A
7 agyd] 50%< 100%E 2844 150%°] )3
LA} foJsAl o 2A JeRITH X0.05)(Fig. 5).

Table 3. Mean normalized root mean square electromyography(NrmsEMG) for the agonist muscles during different grip widths

and forearm orientations

Agonist muscles Grip width(%) Pronation Supination
50 0.3281+0.105 0.2941+0.126

Latissimus dorsi 100 0.360+0.136 0.342+0.128
150 0.358+0.087 0.33440.073

50 0.235+0.084 0.198+0.081

Infraspinatus 100 0.249+0.091 0.231£0.092
150 0.227+0.043 0.213+0.064

50 0.212+0.070 0.279+0.110

Biceps brachii 100 0.216+0.038 0.289+0.132
150 0.193+0.072 0.264+0.134

50 0.236+0.133 0.178+0.096

Triceps brachii 100 0.263+0.171 0.204+0.142
150 0.216+0.100 0.177+0.066

50 0.4333+0.331 0.2571+0.161

Middle trapezius 100 0.437+0.252 0.381+0.237
150 0.54240.233 0.42140.133

T100% grip width produced greater activation than 50% grip width (¢0.05).
1150% grip width produced greater activation than 50% grip width (2¢0.05).
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Fig. 3. Mean and SDs of NrmsEMG for the latissimus
dorsi during different grip widths. 100% grip width
produced greater activation than 50% grip width.
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Fig. 4. Mean and SDs of NrmsEMG for the middle
trapezius during different grip widths. 150% grip width
produced greater activation than 50% grip width.

Table 4. Mean normalized root mean square electromyography(NrmsEMG) for the synergic muscles during different grip

widths and forearm orientations

Synergic muscles Grip width(%) Pronation Supination
50 0.4621+0.190 0.7221+0.295

Pectoralis major 100 0.3541+0.161 0.6441+0.442
150 0.27240.182 0.419+0.270

50 0.1901+0.105 0.2681+0.172

Rectus abdominis 100 0.2013+0.152 0.2381+0.177
150 0.15140.128 0.16540.113

50 0.166+0.066 0.139+0.069

Erector spinae 100 0.191+0.056 0.133+0.035
150 0.175+0.069 0.148+0.057

1T50% erip width produced greater activation than 150% grip width (2¢0.05).
$100% grip width produced greater activation than 150% grip width (p0.05).
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Fig. 5. Mean and SDs of NrmsEMG for the pectoralis
major during different grip widths. 50% and 100% grip
width produced greater activation than 150% grip width.

05 b

oas = 1 ‘

[=]
w 2
noo

e
W

025

B Pronation

B Supination

Normalized rmsEMG

s 8o
Lol B

0.05 i O

50% 10096 150%
Grip Width

Fig. 6. Mean and SDs of NrmsEMG for the rectus
abdominis during different grip widths. 50% and 100% grip
width produced greater activation than 150% grip width.



562 Yongro Lee-Bee-Oh Lim

HjZ&e] & ST agun|e] ALFEA Az}
2844 50%9 100%= 18YH] 150%9 vlsf 2
g fos o A YeERETHK0.05)(Fig. 6).

o

Jglblet OBldEk| ME F529 2 Mk &0|

HWeead 2 @ARAdA aHYH] 50% (34
0.328+0.105, 39 0.294+0.126)l Hl3] 100% (3]
W 0.360+0.136, 9] 0.342£0.128)°4 EAA L
2 fostA o A Jesth 22y, 2844 50%
9} 150% (3] 0.358+0.087, < 0.334+0.073),
100%% 150%90 X< EAAS] Aol 7t ‘/}E]r‘/}x] &%
o 52529 71 ] (origin) & 802 (F5 THAAA
&), s 3~40 5=, A= shtola, BA
(insertion) &= A= olFZFolt}, Wae2el &
ol AAE A, WA, WA A7l A
2017) JHYH] 100%9M & W&ol AHH = 7t

FHA7E 50%° vla) S7ktAl HEE ARAdF7HA
X}—:wlo] 7Feet7] wiel 2 &% 9 2A yepd A
o2 FetEnt Fgk Y 100%<F 150%90M =
ol et kol 7k UEbA] &gkom™ | Lusk et al.(2010)
o] A= aHUR100%9 150%0E 2l
oF Apol7} gtk Hastier, & A9 Aztet o
289tk 3 BAACRE Fon]gk Aol 7t YEhY
2 kAR Sy ajle] 39 IR o =4 JE
W%tk o]& Signorile et al.(2002)3} Lusk et
al.(2010)¢] A9k LAttt Aol 2@ & v
A= Al W 23 WHo g a84YH] 100% ©)do=
;d-onq Lﬂ,@E:lo] 7],7% é r/L 9 7—] o=z rﬂ.\ﬂ-%;].

7Aoot 2] 2 SR BAIR SR g Aol 7}
el A = &A%, 3 a’le] 3¢ afEY o =
Al Vet ole 8 F o &5 B EY A
Leslie et al.(2013)¢] A723¢t dA|at3itt, 7}’\]
ofefj ] &2 AL 93| dolth(Lee, 2017). &
Bl EF o A& Al 7ol 2s HEAIT]7] 4

o
(o
Ll
-
o)
&)

(¢

A= S ool 2guY] 100% 2 AH-sHA 7H
qF 2 o2 ddd

AaFag 2y 2 HEe SAACE g Ato]
7} UeRA = A, 319] agle] sy agHY &
A bt} o] Lusk et al.(2010)2] A9 93]

staich. ABFAY2Y 2 FRHHY =3, Xd%ﬂ
gl AAA 9] %MM(Lee 2017). @A 2
U A& Al Q2548 $EA7)7] sl e QS’J
aA 2-¥UE] 100% % AHeaE M axp) 2
Aoz detHY.

QA ZY 2 & EEE FAHCRE gk 2ol
7F YERGA = &9A|EE Sy ao] 39 i} =
Al Jebgdt. o] Signorile et al.(2002)¢] <24
015(];]_0 q. H"J"‘"ﬂa]:LJ 7(]—_9.0 _7‘:4,}x4_/] /\];ﬁ’ @
HA o] AlAoltLee, 2017). A4oIA 8 = th$ %
T Al EAAY S ELEA 7)) YelAE S 2™l
A 2P H] 100% = AHEsHE 718 837 & 3o =
Bt

SUHTARTY & FAZAA Y] 50% (3
0.43340.331, 39| 0.257+0.161)9 Hl&} 150% (3]
W 0.542+0.233, 39| 0.421+0. 133 oA FAAHL
2 frefatl o B4 vest SR 71AE
ANT7dF~A3EF FE7]°l, XW—E— Azk=elt, &
£& A%Z Aol (Lee, 2017). F3HA R0 A
SAACE frofet alole YERUA] RRAT, S 1
o] 3¢ aYETt o =4 UehETh. o= Lusk et
al.(2010)¢] A< A&t g 28 F o
| Al SASHAEES T2 7]7] faiM e S a3
1A 2HYH] 150% 2 A8 71 237 & AL
2 ddHg,

o7 oot
o] 3¢ 1§

A

)

2, N

JR4IeH TR M T 2 BYE Kol

ke 2 BRI YU 50% (3
0.462+0.190, 3|9 0.722+0.295)% 150% (3|4}
0.272+0.182, 3¢ 0.419+0.270)¢] ®l&l, 100%
(31U 0.354+0.161, 319 0.644+0.442)= 150%°]
vjs) BAHCE felebl o A v, 27k
o 7Me HEAHE WS1/2), FEA(FE), 55



Grip width and hand orientation during the lat pull-down 563

AH2~T5HF)ola. HA = FdE o] F2FY 95
cHolth, 282 =] A, WA, —’Ffﬁlﬂ’ﬂ, =
ol 22 (Lee, 2017), 28< FA #< 7]/‘]9} !
A7 oA EZ 85 §A FE vrY & 4=}
o] AR, H, BAFeR Fogt atol= YEA|
°L°L7<]”} 319 adde] I aHEY 2 4=} o

A Uebstth, ol A AA YER 7] wiEel
E} = | Signorile et al. (2002)2] Z2x}ko} A |3}
Atk @A d E o A% A 27HESs TEA
7171 el e 28UrE &4 = A (50%) 0] &3}
7} 2 AoR Add

W22 2 @AZAM IHYH 50% (3]
0.190+0.105, =9 0.268+0.172) 150% (3
0.151£0.128, 39 0.165+0.113)°] Hvla&l, 100%
(31W 0.201+0.152, 2% 0.238+0.177)= 150%°l
Hlgl SAACR frolatA o AA et w2
o 7N Al 5~T7 5920, HA & A=FolH, &
& Azte FFolth(Lee, 2017). 28-S FA #o
H(50%) Al 5~T 59FAA Al&ete w2 2
AR A7 e AZWEgez & olojz] 2 &
ATt A YepdA "ot A d E o A=
Al e 39 agdA 2HH] 50% = AHE-s)
WP a3t 2 AR dddr
HEA g9 & e BAHCE Fo8 Aol 7}

Ueh A= A9, s adde] 3¢ adEY o =
A ettt HFAE2e] A8 HF9 Aot
(Lee, 2017). @A & & thd A& Al HFA &2
< U ool agYH] 100%= ARS8 7 &
Jﬂrﬂ g o= ddE,

E O & Al 55 HEd A8t e

7W°WFL H*’J"ﬂﬂ"ﬂl AP E2, 3t
EEE 3l adle] 3¢9 afET 2 Y50t =
B, 55 45 A8t e E7ta2, 9L
Zef 2, 222 Iy agEr ﬂﬂ I 2
AE7F Y E=A et ole AR ARl Z}Hl"ﬂ
A #4H (frontal plane)< 7|22 B20id, 5% H
Zo| ole THEL 5 7N HA Y A7t $H
o oM Ul aHE FE W, 5, FEADA,
oTA] THEH7E o AAA 2 GAET =4 U

ol &%

mﬁt
ﬁ—m_irlo

T

=

rﬂ?lﬂlriﬂ
L][‘B,
fu o —H
N
UUES
r\_lﬁé_é
3 oy
%§§°i
o,
= g 2
ruéglo
T
i) ox
41 € o
oy
%021>§‘
jgﬁm{u
oL
i_ﬁor{o

0
=2 =
N —
2o
rlg o
o2 r
0% .
o D
%2
% o
fqr M
2 ol
oz
i j[n
EY
Sua
Ulo }:u
N
My -
fo M
i
S

o f1 L& rlo &4

2
luj

voTt o]
| Y

, BiTo T GAZAA 2HYH] 50%°] H]
&l 100%l14 2 o A Yepsr

=, F7HE2Y EL SHEAA THYY] 50%E
150%°1 vl&fl, 100%% 150%¢l vl&] felatA o 2
Al YebEkTt

AR, wlZede & &
150%¢l ¥lsl, 100%+=
Al Yebker

Ao 2 S AI R & G RN 2HUH|
50%¢°ll W) 150%°lM fFolstA o =4 Yerstt

ARAOR, I F thi &% A 589 FA%5d 9
ata Qe Wee o SAEEE aHUHE WA
ok ) 2 =7 O =4 UEa, 589 4%
A A e Blees IzeRe 19w
Foks W & =L O B JehgTh mEA, g E
ThE A= A o]2jgh AHlS Edi2 7f2AW 59 &
W7} & Aoz dAgdd)

FF AT Y E

}-ﬂ

A_L

DA eollA 2] 50%=
150%¢l ®laf f-olstAl o 2

U e A 29 F

Ho



564 Yongro Lee-Bee-Oh Lim

Crate, T. (1997). Analysis of the lat-pull down. Strength &
Conditioning Journal, 19(3), 26-29.

Dalton, N. J., & Wallace, J. E. (1996). Strength testing
protocols for college-age women. Strength & Conditioning
Journal, 18(2), 7-10.

Earle, R. W. (1999). Weight training exercise prescription. In
Essentials of personal training symposium workbook.
Lincoln, NE: NSCA Certification Commission (pp. 1-41).

Graham, J. F. (2003). Front lat pull down. Stremgth &
Conditioning Journal, 25(5), 42-43.

Handa, T., Kato, H., Hasegawa, S., Okada, J., & Kato, K.
(2005). Comparative electromyographical investigation of
the biceps brachii, latissimus dorsi, and trapezius muscles
during five pull exercises. Japanese Journal of Physical
Fitmess and Sports Medicine, 54(2), 159-168.

Hyun, D. S. (2013). The effect of different leg positions during
squat performance on power expression of spinal and
lower extremities in elite weight lifters. Master's thesis,
Korea National Sport University.

Kim, H. S. (2014). A comparative analysis through EMG of
the lower half of the body when doing full and half squats.
Master's thesis, Pukyong National University.

Jeffrey, R. C., Glenn, S. K., & Jonathan, H. (1998).
Introduction to surface electromyography. Gaithersburg:
Aspen Publishers.

Kenji Doma, Glen B. Deakin & Kevin F. Ness. (2013).
Kinematic and electromyographic comparisons between chin-ups
and lat-pull down exercises, Sports Biomechanics, 12(3),
302-313.

Lantz, J., & McNamara, S. (2003). Modifying the latissimus
pull-down exercise for athletes with shoulder injury.
Strength & Conditioning Journal, 25(6), 67-69.

Lee, S. I, & Lim, S. K. (2005). Regression equations to
predict one repetition maximal strength of bench press and
lat pull down from 7-10 repetition submaximal test in
twenties males. Korean journal of physical education,
44(2), 285-293.

Lee, Y. R. (2017). Effects of grip width and hand orientation
on muscle activities of upper body during the lat
pull-down. Master's thesis, Chungang University.

Lehman, G. J., Buchan, D. D., Lundy, A., Myers, N., &
Nalborczyk, A. (2004). Variations in muscle activation
levels during traditional latissimus dorsi weight training
exercises: An experimental study. Dynamic Medicine, 3(1), 1.

Lusk, S. J., Hale, B. D., & Russell, D. M. (2010). Grip width
and forearm orientation effects on muscle activity during
the lat pull-down. The Journal of Strength & Conditioning
Research, 24(7), 1895-1900.

Osterds, H., Helgerud, J., & Hoff, J. (2002). Maximal
strength-training effects on force-velocity and force-power
relationships explain increases in aerobic performance in
humans. European journal of applied physiology, 88(3),
255-263.

Prokopy, M. P., Ingersoll, C. D., Nordenschild, E., Katch, F.
1., Gaesser, G. A., & Weltman, A. (2008). Closed-kinetic
chain upper-body training improves throwing performance
of NCAA Division I softball players. The Journal of
Strength & Conditioning Research, 22(6), 1790-1798.

Signorile, J. E., Zink, A. J, & Szwed, S. P. (2002). A
comparative electromyographical investigation of muscle
utilization patterns using various hand positions during the
lat pull-down. The Journal of Strength & Conditioning
Research, 16(4), 539-546.

Yessis, M. (1997). Front lat pull-down. Muscle Fitness, 37-39.



Grip width and hand orientation during the lat pull-down
g F vk +F Al 2|9} agjukeko]
el :‘mr‘_ 5 v|X = JeF
0|22 - H|(ZUCHE W)

(B3] & A+ 8 & o &% A, 23U8(o7A Hele] 50%, 100%, 150%) 2 15 8ak (3 11,
89 a2%)0] $71 A 2L (A5, BT, Mok, 9RTdD, ABARE, e, 4%
A, SHSAED) A nXE s Fyshe Zolth. (WY) £ A1 54& 2437] ste] 12714
o]} dle|EEH ol A SAl 2Ale Cojgwe] Ag F¢1 AA A7kek 200 EA A 89S A% 8t

o AFHEAEE 6784 28 W (3 50%, Ul 100%, 3 150%, 31¢] 50%, 219 100%, 3]¢]

ot
o
R

oa mlo

FA9 = Aeslo] 1IRMY] 70% FAE o435t 53] whE Axsgin). 7 249 aguue o
2)el W2 Aol AFE 95 WEZY ] ARIENE FEIHAT, AT FH L TukeyS 243

[ér}] HesTe & Ao 2y 50%¢°l Hlal 100%04 felaA o 27 Yepdd 271
F2o 2] 2 A aPUH 50%€ 150%°l Hl8ll, 100%E 150%°l vl&) f<lai o A7)
A EA aHUH] 50%0l Bl 150%014 28t o A Jerdtt (BE)

g Z the &5 A 589 A5 dAsta e Waeod oA RES aHUHE WA ke W 2

Q o xR
o
o

e

<
X
pat
ofN
)
il
ﬁ
”é
ru

=7 O =/ UBsta, F89 454 dAea Sle Stsad iZes ade 4 ke W 2
=7 ¥ =7 dER

565



