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Overhand Grip or Underhand Grip, which one is more
Effective on Conventional Deadlift Movement?
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Objective: This study aims to verify the conventional deadlift motions using by two different grips, thereby
elucidating the grounds for effective training methods that can minimize the risk of injury.

Method: Total of 18 healthy young adults were recruited for this study (age: 25.11+2.19 yrs., height: 175.67+

5.22 cm, body mass: 78.5+8.09 kg, 1-RM: 125.75+19.48 kg). All participants were asked to perform conventional
deadlift with two types of grips which are overhand grip (OG) and underhand grip (UG). In each grip,
participant perform the deadlift with 50% and 80% of the pre-measured 1-RM. A 3-dimensional motion
analysis with 8 infrared cameras and 3 channels of EMG was performed in this study. A two-way ANOVA
(group X load) with repeated measure was used for statistical verification. The significant level was set at

o=.05.

Results: There were significant differences in grip type and weight on the right shoulder joint, and only
significant difference in grip on the left shoulder joint (p<.05). The hip joint ROM was significantly increased
as the weight increased in both types of grips on phase 1, while the ROM of hip joint was significantly
decreased as the weight increased only in the case of OG on phase 2 (p<.05). In case of the OG, as the weight,
increased significantly increased L1 ROM and L3 ROM were revealed on phase 1 and phase 2, respectively
(p<.05). Moreover, as the weight increased, UG revealed significantly decreased L5 ROM on phase 1, while
both grips showed significantly increased ROM on phase 2 (p<.05). In addition, the erector spinae and the
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the compensation effect.

biceps femoris, which are synergist for the motion, showed a significant difference in both types of grip
according to the weight (p<.05). The muscle activity ratio of gluteus maximus/biceps femoris showed a
significant difference only in the UG according to the weight (p<.05).

Conclusion: In conclusion, beginners might be suggested to use the UG for maintaining the neutral state

of the lumbar spine and focus on the gluteus maximus muscle, which is the main activation muscle. For the
experts, it may recommend alternative use of the OG and UG according to the training purpose to minimize
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METHOD & SIX[QF X X 0| FASGHRIC
2tZto| ARMIMRIE S 7HHR 27 HHME HERZEE &
1. HFCH4 5t0] Z&0t FH 252 AR, AEHE 2|2 2|0]M(standing
calibration)2 & 20| & Ho| 2 EAslet7| Qs &
2 79 AT My Ef0|de d30| 1 0|4o|H, It WZo| oHZ HIAIOFAHE MASIRACE Ol MM Ero|del 5
2 670 O|Uol Z2E4A AMeliLt QutX = 3t ZH gle dd nZE H 20l 50%2t 80%2 RHE 2zt 234 ZMME HlEz|
St 200 2 18 (ager 25.11+2.19 yrs, height: 175.67+5.22 cm, body EE THSIALE 2k MEZH 52 O|Lie| B2t FAAZHE Fo 24
mass: 78.5+8.09 kg, 1-RM: 12575+1948 kg)2 2 SIICt & AFE= k 2E FAI¥on, 18S EXSE 4= Y= EHAOROLEOL A
Oietn MHEZ|R(RPQ 52 = +HEAUH (S IH: 20200518- EMZ2 MK Y0 +AHSIYn, Q80 =M FAR =ME M
032), A& F¥sl7| o|™o| ZE AFOHAXIOA = Aol HH Hoto] +=ASRULE
et SXo| ast MYE S| o T, HEHo| Hostr| sl S
o|Mof S2ofzt m@Ato] sisto] dEe TIASICE 3. XAt&XE| A 2Y
2. MEEX 9 XX M B FS¢ QX|ZHE FAIRE 2SN BOl ME Al LMD
random errorE E0|7| 2[5t AHHFIbE= 6 HzQl 2K MY Sat
AE A M AFRMNES HHMAMNYE HEZZE 1-RMS FF |E{ (Butterworth 2nd order low-pass filtenS A23I0] ZE 2 SFHLCY.
St ZFELHE NSCAGM HMAlSH &S ALESIRACHHaff & St EMG Xt22| 22 Y &1t ZE(band-pass filter) 20~450 Hz=E
Triplett, 2015). &3 &Y HAHMNY HEZ|ZE FES 24817| 2/} XE[SHRA 2D, CIA| RMS (root mean square)E &5+0 HetE 742
Of 8Ciel MeMFtmzetet 3k gl FM ZH=THIE ALESH 3%+ SIUCE MM G CER2ZE SEE 3709 O|HMER} 2719 = H
SHEME HAIGIL, ol A&+ S&(sampling rate)2 2f2 100 Hz *2”8&04 2ASIRUCE HHEO| oF 20| BRAIOIAHE SISt HHE

#Ho| t
HIEO M HOIMZ EEH | =72 E1 (Lift off), HHHo| 228 X|L=

o

oF 1,000 Hz2 Z2EotALt 8Oief 7tH2ts 7[AH AlZt =& O|F
A

Wt nx oX Ay © rulo _t > 1R rutl rr

0 Edston, B4H0|E{2t EMG HIO|E & Qualisys Track Manager & E2 (Knee pass), 20| #t2E|= ©7HS E3 (Standing) 22 &
(Qualisys, Sweden, [QTMDE AESHY A|ZHE X8 O|FH FHEIRY SIS, 11 E2 AtO | | =ME P1, 21} E3 AO[Q] IS P22
oh A o Z2s2dEE EEIATIZ| fI6t0 AT XHEE $=0|F HolRich 2 28o| &2 Visual 3-D TZIAMES AHESIO] 4t
=25 (maximum vquntary isometric contraction [MVIC))S ZH3IR2 stgleon, =3Z Aol ZtEA O et Hak2 x F2 flexion(+)/
Z=X¥o| 222 Z0|7| 9Bt J.LI-.- BEHO HE MAHSIAL, 23 extension(-), y &< abduction(+)/adduction(-), z =< internal rotation
22 HoF A% 20| FFFQ| F2£7|2, FlECZ, HFAS20 (+)/external rotation(-), 2|11 & &HE2 x & dorsiflexion(+)/plantar-
HEHNMIZ EASIACE MvIC 5F AI, MHE 78St CHARIE & flexion(-), y 2 eversion(+)/inversion(-), z 3 abduction(+)/adduction(-)
O 2388 242e = A= AME ZHSIRAen, 5 20= 20 o= HJHSIUCt Eot 2Ho 32 Yl Aol #E ks 2F
[AI0| MSEACE HHME HERZE SZ0| O|ROX|= Has of Ao ZA=E LHESHAULCE
NLT (non-linear transformation)= Af% of MEztEE MHHSIFCHx 1-RMQ| 50%, 80%2| ZE0A ==l HHAMNYE HEE|ZE SEH9|
= 2Ry F W/Z z F 4//5h. 5 F AUAC 2EE Y| FSZ otX|Q JE B HX[Q| AZ OHEE, AlYTHOM @59
M 2t & R= & 32712] BtAtOFARE 22| AH(Figure )& F& HEIMSHQ|= Visual 3D (C-motion, USA)E AFR3BI0] AMEE|Qo,
TR MO FYE MvIce| ZEEE g2 ABSHo] thaat
Zo| tr=Tteict

Muscle activati EMGraw 100(%)
usctle activation = 0
EMGMVIC

Ct EMG,q,: &% A & EEE2| RMS 2t

EMGyyic: I} 015 SHY +5 Al 284E0| rus BIY

ot #ESHE HIO[HE 0|85t E=7[20] st FIgtt2|Z, §
TSl X 2EEESl H= a2l S4E 0|83t M=

SIRACHNgG, Zhang & Li, 2008).

EMG

22712

Muscle activation ratio = e
H2A82 or FlHCIRIZ

Figure 1. The position of markers
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TEEHI7 120 38 FE2Q 22712 M, 120 Aol o
= FIE2Z, HFEMSZ0l R AFESH AgE 2folettt
4. SHANE
HIAE HE2ZE S5 8 Al 27t S&a 280 IE 2
~

2
X oI 25 Holo| KolZ AF6H| Soh ¥EAH of
o

==

e rdo o

=4 (Two-way ANOVA with repeated measure)= & A|SHILCE

TN SAH ReFES a=052 2FYSHACL

RESULTS

= g7E ML HE2ZE S5 £ A 282 TRERHUE
JE: 0G & AHME OF: UGt ST Hat/t 2EHSHH Hlo|
oXl= ggs I

Lo et ageio) dekS oty s 1-RML| 50%2F 80%2)
FTEo=Z selsligict 2 HRE 3t Aots Ch2ak 2t

o
St SA X Q1 XtO|2t LIEHGCHF=16.60, p<.05). 3t QEXE
Ot RF JEER S0 [E M= 2AH = LIEFLEX] U

(F=0.63 & 0.53).

KJSB

2T Fet 20| st 4= AEE LIEFLEX| RUCKHF=0.0114, p>.05).

Table 2. Mean + SD of hip joint ROM in sagittal plane at each phase

during conventional deadlift (unit: °)
Phase 1 Phase 2
50% 80% 50% 80%
OG  2207+427 2521%435 62.07+£10.70 57.24+11.05'
UG 2140379 24.26:4.73' 63.50+9.34 614511146

1. indicates significant difference between weights (p<.05)

J8o] SR S e 2F2E 52| ROM2| ZAlt= (Table 3)

A SE0| gt =2t LIEHReLE 20|
FF0l e F 2at A Ogol TR SO Chot 4=%82 LtE}
LEX| QERUCE &, OGe| & 2 phase 104 Z2[11 132 phase 2
OlM SEO| S7I2+5 SAHXEE ROISH S7HEl ROME LIEHY
ACHp<05). E3F L5E UGS| A2 phase 10IM B0 SIIE+E &
AXMSZ FOItAH ZAE ROME LIEILHYISLE phase 20|A= OG
QL UG 2F SHO| 3715 SAXE 25t S7tE ROME

LEEFLY A THp<.05).

4o
=

Table 3. Mean + SD of lumbar joint ROM in sagittal plane at each

phase during conventional deadlift (unit: %)
Table 1. Mean + SD of internal and external shoulder joint rotation Phase 1 Phase 2
angles at each event during conventional deadlift (unit; °) 50% 80% 50% 80%
50% 80% OG (L1)  1.38+078  2.48+2.80' 4461242  454+2.72
ET E3 ET E3 UG (L1)  161+1.12  1.88+104 4544286 497251
(RiogGht) 3114147 101£172"  325+142° 1134198 OG(L3)  176x091  1.80+1.19 7334385  870+493
UG UG (L3) 1.82+0.94 1.72+0.97 771475 8.00+4.73
- t _ t
Righy ~ 08%174  -149+184 70+159  -1242179 OG (L5) 413+144  374+097 1970341 2153+391'
t 1
(|_(EFGT) 336+145 114+14.2° 34.0+143 12.19+18.2° UG (L5) 4.82+2.33 3.59+093 19274346 21.01+£341
1. indicates significant difference between 50% and 80% (p<.05)
uG
(LEFT) 11.2+18.0 -9.8+184 12.5+16.3 -9.09+17.5

* indicates significant difference between grips, t: indicates significant
difference between weights (p<.05)

=]
2%t £t & A=A Zn HHE HEZES
YA ROM2Z F 8 ZF0A SO ME FI 20| LIEFKE

CHF=54.97, p<.05
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Table 4. Mean + SD of agonist and synergist muscle activation during conventional deadlift (unit: %MVIC)
Gluteus maximus Erector spinae Biceps femoris
50% 80% 50% 80% 50% 80%
oG 52.06+33.31 64.30+33.41 75.61+20.77 103.97+26.40" 57.65+30.43 85.78+42.63"
UG 64.01+40.23 69.67+33.99 82.64+21.85 10846+27.33" 61.42+36.20 94.83+58.63'

t: indicates significant difference between 50% and 80% (p<.05)

5. 1SR} S0 ME FS20} H2o| AIH| ot Ao 2 ML= O SEO AR Al DA &0l XSt A=
HHES &7 fIsiM= J2ED OEE S 25417 TOHoF 57|
2 974 iiR20 FF20| e dHI S0 2gdHl= 18 20 AtAA2R OfHZES W HYEIZ SHYS AESH
o TR SYOM 25 SAXHLZ ROl XO0|S LIEILHX] 8R4 EICh EoH UGS 32 oPf WS 2|THe FEZ22 A8ElE OE
oL}, FECi2|Zel 22 UGHA FZ9| Xtolof Cist SAXCE & (subscapularis) It 27+& 2 (pectoralis major)2| 48 F=35H= 0G
O[3t XHO|E LIEFLY YA CHF=9.80, p<.05, Table 5). Q} Ct2A s|ESM oz 3|Qst= AtMZ =S EH7| 2o of7lo
Q% [ FSZLE A= ZHAot2 a0t A2 3 20| HE5HY
8O0[5tH O#EL| 2|F 20| 7HSSIATIY YZECE WEtA 2
-(Ij-aegﬁif?. Mean + SD of muscle activation ratio during conv&r:ilé)rgz)l ol Zntel 20| EXF = oAl Q= 3ME &3t Ugel HL
= HEZZE % UL dHSE S UE717t ololgls Aoz M

Gluteus maximus / Glu"ceus maximus / z2teICt

Erector spinae Biceps femoris

ok 2 AF0Me HHAME TIEEZE A 71 8% dg2
0% 0% 0% i st QEHe| ROME AMSIYCH AT AT ROME
(0]€ 0.73+043 0.63+£0.25 1.07+0.72 0.85+045 phase ‘]Oﬂkl = a3 ne %%OI xyl,cép_z'\_% %7;”75-! = _Ic_>r__o_|6-|_7."
UG 0.78+0.39 0.65+0.22 1.21+0.77 0.88+047' Z7hEl YEHBEO| ROMO| LIEFSO T, phase 22| A2 0G2| Z<L0|
t. indicates significant difference between 50% and 80% (p<.05) M B20| B7t+F SANSE |t ZAE ROMO| LIEFG

ChTable 2, p<.05). Phase 12 &%f5 AlAot0] HEO| FES St
o 7tx|el FZtez YAl Zot UTH0| &= F0[T 0f
DISCUSSION TN & 8 2ROA LIE FOISHA S7te dE2E ROM

2 SYO| B SE 2IAL 2710 o FoHA TSk E X

2
>

= g7 HHANE HE2ZE Al AF0M 71 BO| AEElE YO ZICE J2{LE ol2igt Bate 52| &
OGet OGOl H|3t0] BO| AMBE| AX|= RA|T 2SHUHM7ITH & TR |RI=X| RSHRAL2D, phase 20ilM & 8 AO[0f &0[3H At
gH o] SES EAEMHD YA X[= ucel A0 MHE XYl S LIEILHRACE. =, OGO AT LIEHH &2l S0 et FofstA &
XtolE Aot 5= 1 FH0| AU/ULE. = AFE S & 2 YYTE ROM2 HH 2| SEES Of8EA 2=s 06 54 I
I DRSS HHAME QEIZZE S5 £ Al O SR ot =0l S%= OFFEI5H7] ?eiM dXel S0l e East #2t
S g5 oMEE UE/5 2™ A4E0A 7St X0 LtEHY phase 20ilA FF2EC| MTS O{FH UE A= YZETh O|FH
ALCHTable 1, p<.05). OGS A< E101A E37HX| FA| TN S2of phase 20|M OG2| ZAE YYTE ROM2 RFEE| =218 ST
TGOl MRS LIZ TLEE RAISIA20, UGS| B< Of7i HYHNES RO HEO| 8 ALe AMERH FE2E &2
BES WS TLEHZ ARSI HiES S0 22BN 25 2|18 s HE L(moment arm)s S7HAZ A2 =2 O SE[OTICE MEtM OfF
FASHE HEHE LIEILARACE HHME HECZE 52 dHe & A AT BHAS| 2IHH S O|AUZ| flsiM s 25Ats YELHE0| o
20| 0j? St SHOICL ol2{eh dHle| SEE FAISH| fIEHM= tl @3 2E2| ROMS F7HA|7{0f 5t7| ZE0| S5 =& Al X2
oS, of2 SMEZ2l 0| o Sastd, ool Wx 22 FEE |FAISH7| olgig AR YZE[ofTICt
Agel LY JEE TS0 o2t 2552 gdS AN AIZICHPage = AT0ME AMMNE HEZZE & T Fodu 0 2
et al, 2009). (h2tA = AZD0| LIEHEE BiQ 20| S5 A HA BAZE ATt BNE|OX|= A2l SEE YLOtE7| fIsto] aF#
ol oo W& oIS RAISD A= 0Gel 2 ZHME HEg| Zo| ROME AILSIALE A 112] S 0G2| phase 10iM SO
ZE % UL dHSEE TE7] o2 7|Hez SHO| ade1 StesE SAH2E 7oA S7El ROMO| LtEtKtCH(Table 3, p
AZS € F AUACL HHHO| UGE OIS LIS ST HEHOIAM S5 <05). O|2{gt Zit= OG2| SRSt AIXAtMZ Qloh oAl LY
2 Al&Stn AX|TH OGO H|SHO O &2 ZI=O0|H{(REZ: 31.1 vs. = g|da AZO| LY MEWTE BFO| ZEMENE QX|A|FHFTX| 25t
68" 2%: 336 vs. 112°) TS 501 22|TM = 3|Ho=2 Bzt O] SO AIMAMOIM Bt 7t 283 112l o 2 2JdEE
= oS LIERATE UGSl =710f LIEHH O7fe] L% 2|2 g o

HSA7| WEol2t WZEITE Eot 132] B2 0G2| phase 20iM
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SYO| IS5 SAXE FOSHH S7HEl ROME LIEHLHRACH
(Table 3, p<.05). Page S (2009)2 837t =232 E [ff 7|8X AIMAE
2 Qlsto] 8F2H =XANeR QF K| 230| ojHctn 21 &}
F=dl olafst 7|Ho| 7191 I 112 SEO| AJEFEZHOI phase 10
N ZZMENE LIEHH D F0|0f phase 20{A] L32] 230] ojt
Aoz MzZtr|ojZict OmX|efe 2 (5 BFEo| AL UGSl phase 10A
EAXMOR QO[6tH ZAE ROMO| LIEHGOH, phase 20IA OGE

sAHCE Rolgt F7HE EA(p<.05), UGHIM ESH FO8HAH S7t
%l ROMS LIEHHRAChTable 3, p<.05). X UG2| phase 10{A] Zt2
El 15 29| ROMZ UG2| 7|H0|| olst B0 FEO| 250 I
2 07| W02t MZtE|o{7ICh EBE L11F 130 LIERLEX] 242
EAXMo=Z {93t ROMO| ZtA T} 59| phase 10A LIEFH O]R=
L5 2FE0| 239 717 of2fof X|5tH Sttat 7t 2o 2EO
7| 202ty MZECE F, 155 SHte| SEA0) 7tE FEE Qo
Hom QFHEE & HEZZE & A st52 7t& Wo| g &

HO|C}Berglund, Aasa, Hellgvist, Michaelson & Aasa 2015; Neumann,
2013). WEtM 7k 2 20| %t 1-RM2| 80% SZ0IAM UG 2fgt
BTFTHY gEs AOE L2 AR MZECH Eo 2 AFZAL
phase 20|M= & 18 25 E7tE ROME LEHHR =G| Ol2{%t 0
S£ foM a2 15 B3E0| 2F8E F 71 2 ste2 27|
=20 g2 S8 75t S7HE ROME LIEHAH A
ZtELh QEZZE S5 =™

=gt 7bE 2SI JHE 2 MEEE W m2o etEevr B
X 0|CH(Leyland, 2007; Sakakibara, Shin, Watanabe & Matsuoka, 2014).
ot & Aol ;A LIEH UGOIM 29| eFEEE2 OGE
HEZZEE AT Mo HwWsly RFo X2 245 HEY =
UCEL 2= Tt

2 HFoM= HIEEZE 3%
=

SZF Al 80| Xtojof a2t HMetE|=
Tt g0l D=0 CHsl YotEUCt RS H0M
0| 7158 SAXHRE RSt S7IE 2SEHEEE LIEHY
ot & agol el £ 80| tigh SA4/XQl XH0|= LIEHLEX|
[Ch Ol & 0| Xtojof Chst SAHEQl 28dE Xo|s Lt
EtLEX] REARIZE 1-RM2| 50%2] SZOIA UGZt OGH HISI0] 6.5%
ol A 229%, 1-RM2| 80%2| SHM= 43%0M 105% S7He HEH
£ LEILHRACHTable 4, p>.05). £3] F&2 F=7|20| 50% SO
M 229%2| BItE LIEII=M ol2fst A2 uGe| siEatA 7|0
S = Al Aol SES 225ty LIEtH Zntatn 2o EICt
Cochrane®} Barnes (2015)= 159| AT oA PHAEO| MMEEIS
g I F52Q 227|220 I M 520 §52 /LY =
1 QUOMH, Lewis, SahrmannZt Moran (2007 g
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