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upper limb support during front bridge exercise
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ABSTRACT:

The purpose of this study was to investigate the differences in quadriceps muscle activity between front bridges
with and without upper limb support while using the distal tibia as a fulcrum. Participants were 13 healthy
university students. Surface electromyography was recorded at the rectus femoris, vastus lateralis, and vastus
medialis oblique, and weightbearing load on the distal tibia was measured. Statistical analysis was performed
using paired t-test. Quadriceps activity during front bridges was significantly higher without upper limb support
than with upper limb support (p<0.01), while weightbearing load on the distal tibia during front bridges was
significantly lower without upper limb support than with upper limb support (p<0.01). These results suggest that

front bridges without upper limb support are more effective in strengthening the quadriceps muscle.
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TRREM A XS ETA7ar 7Y v OER) (FB) I22oWT, M B THELEEA L XEHLAWEASIZBIT 5 KR
VISAERGIREh A2 kBT 2 Z 2 B E Lz, RRITEBE RFA 1834 & LTz, FB % B FH Y & EREERZ2 Lo 2 &4
THEME L, KERED, SMUKTE, PUUAGASEOGITEIE & TR Sy OWE B2 JE Uiz, HEFENEITICIE,
RIEDOH Dt REE W=, EEEY, EHCFRD 0 IR LOT R T X ToOWEBRG THREICEMZ L (p
<0.01). —F, FRESENSARES O ERIE, RS VAT /R LoFBRFEICEMEZ R L7z (p<0.01). FB
& RIRIUBEA, Ot A BRICAT 9 BRIS, EECSFRIED W RRNTH D Z L BRI T,

¥—U—F: 7uryh7YUvy,  KIBUWUEER, HEK

[ Iz K& EHERF ST D 1D, KERDUEERS O 5 F1IK T
%, 29 LIzmindE OHITHE ) 190 OA D FIE

MEENAE Ciifif & ek 4 S CHKRZFH B B LOMEIT WIZHET LN RBINTE
TXzb7mvr 7V v ViE#H) (Front bridge 0, EEnE I D KERDUSAT 5 ) & MR, m E
exercise ; L', FB) 1%, ko v —=2 7L SEHZEIFMOTHEETHD. £DOHIEELT,
LTI ERXLTWD 19, Fxix FBIZOWT, EEE L EEE LRI, LYRZ AR L—=
TR D 35 e R EE D B O TR UL I ZE T VTN o THOB IO ENEINT S Z LR
T 52 & T, mgitT ¥ (Anterior cruciate WEINTWD 1B, F7=, i JJHERICH R 728
ligament ; DA, ACL) P & IR 3 BRI, AT R RMEE NG (Maximum
B A TA R 7 KR VY SR AR O 58 AL E B 23 Rl RE voluntary contraction : LA F, MVC) Ef®D 60%
ThHILEZRELEZ O, IHIZ, FTHROXE%E PLEE STV 5 16, I OA FBF IR 5 KER I
— o FhkEA & L7z FB UL, #%+FHA2R  #Efomb ke LT, ThWES E (Straight
BT DR KIRIUEAM ORI ES) Th 5 2 leg raising ; SLR) ZFEEIXHEREI N TWDHHDOD
ExEHELE D 2oL, ThEETmEZ AL 1718 SLR KED KR IUSA M O FHiigEh &% 11~
LTIT9 FBIX, DI 5 F RERIUSAR, O i 24%MVC LRMETH D 19, —J7, THZLAL
fLiEEE LTHLARATOHLZ EBH LN o 9% FB Ti, RERPYEH O i 158 %13 90%MVC
TW5. LR L0560, BFOABREZIZILDEL
— 77, AR DO E LT 2015 4E12 26.6%I257E L o E T %9 D KER VU SA AR O sk iE®) & LT
8, 2065 F121E 38.4% F THIINT 5 L HEFF ST FB A EB 20D, LLARRDL, —im
W59, BEIRBIXERE DN ENEICE D FRKE O 72 FB L BRI K0 R 2 R T 5720 19, &
EHENMNTHY, BXETIIRLZWREINTH S 10, B SCARER G ) D358 WIE B TIE AT BN IR T H
BfimE R oPR T8, £FMEKMEHIE HILEBRERTS. 2T, BiRRE RO
(Osteoarthritis of the knee ; LI F, B OA) @  Hi&W Tl L CHE LAV, SlE THLEIT
TR IO THE <, AREEIE 2,530 1AL R TFBZFE L. LLaens, 2 9 LizEH
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b. Front bridge without upper limb support

Fig.1. Front bridge with the distal tibia as a fulcrum
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1. x5

FRFF S, 2O, REAEELZRVE DI
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RBIE, BT KOS ISR AR B
BEfE D 2ol R4k 18 4 (B 7 4, &tk 6
& SRR 20.0 5%, B 163.2+ 7.3 cm, {KE
58.8+9.0kg) & L7z. RMFREIT~NVV U FEE
IZEESWTCEHE S, BERF ICIIAMEDORE &
WEREZH L, FELZHEZ ECHEZITo 7.

2. Hik

1) Bk

AT PN 2 X T D5 FB E L2 (X 1).
EEIEES A MRS S Z LT, XEETICHL
DUF 5 X DR Uiz, bl T B & iz oo
F RS AREMRE S, B ESEREE
FEGF B 0 TiE, JHEH I K O BAH A K9 90°
JEEEA & L, miRIEIE NS AL CRITBED & F50
O RAA Z RSB S, B KRN S 20em LA
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Table.1 Quadriceps muscle activity (% maximum voluntary contraction) during front bridges with or without

upper limb support

With upper limb support Without upper limb support p value
Rectus femoris 70.7 = 30.0 833 * 23.7 < 0.001%*
Vastus lateralis 388 = 13.7 641 = 215 < 0.001%*
Vastus medialis oblique 353 = 15.2 609 =+ 22.7 0.003%*
mean = standard deviation **x : p<0.01
Table.2 Weightbearing load on the distal tibia during front bridges with or without upper limb support
With upper limb support Without upper limb support p value
Weightbearing load (%BW) 277 = 22 233 = 33 0.004%x*
mean = standard deviation *k : p<0.01

Wi B CEEEICR L CTEBRAE L EHICLE
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(Noraxon tH:#)) #HWi=. 7V o F R
% 1000Hz & L, N RXNZXT7 4 & —L 10~
500Hz & L 7-. #BR M IX KIRE A (Rectus
femoris; AT, RF), 7MAlAf% (Vastus lateralis ;
@3 E BIODEX SYSTEM 3 (Biodex Medical
Systems f:f) ZfFH L, THEA Z#KiirE &
L7ZBHT % v F Ay befuniz, EEhRT
RYEO R EAE I RES) & U, BRI A B 13 Bl 20
FEICRE LT, 378 217> 721%12 3 D
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P32 B BB ER OO SCRF IS 2372 D fif B R &
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LR, VL), WHAF#EE (Vastus medialis
Oblique ; LA, VMO) & L, MHFHEIZ LV 5
BRI AZE L U=, 7L 23— L & 5 & T )
ZHOWTHIC RGN 21T > T21%, R - LR
DT 4 AR—F 7 LEM Blue Sensor (Ambu £
) A BmAR LR EEE 20mm CRER U 7=. S
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EEXRH O & B R LICRT 2 &85k
i D%NMVC %3 112, THREN A O] BH &4
# 21T/ L. %MVC 1%, EREH I~
FEXF R LT X TCoORG CHREICEELY
RLTZ (p<0.01). —5 T FEEEAL 3 A O faf B &
ik, EECRERD 0 IR B R e LA B
E&zRL7Z (p<0.01).

xR

ARWFFEDORER, KEBVMEET D%MVC X ER K
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7. —J, EBEEHY O FB T, W LA H
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HEHDOBMVC X, REAKIT1% TH -1 H DD,
VL 1359 39%, VMO £ 35% Th -7z, Z i
— B CH D RF (X BIE I dh O EH 2 FFo i
OEEZR LT, BEEHEOER LR
WELRSHIH ©H D VL B8 L OV VMO TIHEE % /R
L7c B2 6, M 1HEmIC o R 7o B is i &
S5 60%D MVC # Flalo> Tz, —J, bk
FHi 72 L FB Tl RF 2349 83%, VL 2347 64%,
VMO £ 61%TH Y, Wi s il sz zh ik
A7 EBERE & XD 60%0 MVC % _Eal> T
7o, 728, ACL RAEJERZxtgIz Li-Hils o
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fa s o KRERPUEE S D% MVC Wb 90% %
EEl> TS, ZHUITRREMN XSO TFIZE 5
) 15cm OB ZEE L TREY, RFEIZRITS
v bmVEEE TR ER ELARLST
E72 B2, KRR I EE S 5RO URE ) A3 SR 6D
bl EEZ LN, U EDZ Enn, KR
PUBE RS O ¥R 2 B i) & L C T BREAL 2 3R
L L7 FB #1795 B2, B2 Ebiny
DEHTHDZENRBINTE. KoT, Wb
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FEFFEFETHRFELTWE EEZDND. ZUb
EEELEDDL L, L%iﬁ@b@FB . REMREF
R OB RICIERET D720 k%@ﬁ%
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