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The effect in the quadriceps muscle activity between with and without

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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WEEFIRB 2 e T 5 Z L 2 BN E Uiz, ikl 134 & Lz, FB % B EH 0 & BE Lo 2 &4
THEMEL, KERER, SMALEE, PUAFHRBEOIGEI R & T RSN S AGH oy O E A2 IE Uz, BE ST ic i
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(p<0.01). —J7, FRESENSCAHSOMERL, EESRrD VISR e LOG R RICEEZ R Lz (p<0.01).
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1%, 29 LIicmlEOBRITRET) 1201 OA D%

JERNE T & BERBED 4 SCTHERERES BIF E WEIOMET WICEETHZ ERRBINT
TXzxb7mvr b7V v ViEH) (Front bridge B, EREIZIT D KERIUSEAL ) 2 MERE, 1A
exercise ; LA, FB) 1%, kit hL—=2 7L FEELZLIEIMOTEETHD. TOHIEEL
LTRSS ER LTS 19, FHxiL FBIZHOWT, T, mlE bEEE ERRIC, LYRZ AL
TR D 3 S A e BE B — O FRRITALIZ A T —= U T Ko TH B L ENEMT 5 2
T 52 LT, AitFE4 (Anterior cruciate ERHEINTWD 19, F 7=, 5 JIHERICZh R
ligament ; UL, ACL) FEEEO &M REEIZE 7o TEEDBR OBEX, — I I A K RE E UL RE
522 4T A 7 KR DU SH ) 0 58 b JE B 23 Rl RE (Maximum voluntary contraction: A, MVC)

f%é:&%ﬁ%btw.é%K,Tﬁwim FED 60%LL & S TUWA 16, 1 OA HBF 2B
4@1@?&3:‘&2: L7= FB %, #%+58H A4 5 KEBDUGERS D58 L HikE & LT, FhMmREEE

BT DL KR EEA, O R b EE) T H E) Z (Straight leg raising ; SLR) EEh23HELE X LT
2: EHE LD 2ok oz, FHATEZE L W5 H OO 1718, SLR REO KR IYGEAT O 1 B &
LTIT9 FB X, KD H7p 6 RKERIUSEAR O iR 1% 11~24%MVC LIKETH S 19. —F, Tk
{LEFHE L THEAHTOLZ EDRHALNE RS X ETDH FB Tix, KERVUSHT; O G 8h&iE
TW5. 90%MVC LLEIZ72 5 Z L0056 0, 1 OA HE % 1T

— )7, BARO & LRI 2015 T 26.6%I25E L & L7z mind (233 5 KBRIUSE R O i b iE
L 9, 2065 FI21% 38.4% F THIMT 5 &HEitsihy EE L TFBRADEEZLOLNS. L LMD,
TW5 9. BEEIEEILEREDNENEICEDRK 72 FB Xl ERIC X 0 Rer a2 R4 57
DF 5 MTHY, EXETIIRLZVWEETH D 15), E AR 1) A39E\ ME B TIEEA TN A
% 10, BEEEEORTYL, BRMEBEEEGE HThorilERRTD. 22T, BEkRER

(Osteoarthritis of the knee ; LLF, #E OA) O HIZER SOl FECRE L2, BB T
FEAMPE IO TE <, AWWERIEL 2,630 HAIC  BTRREAR FB &M LZ. L LARRH,295 L
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a. Front bridge with upper limb support

b. Front bridge without upper limb support

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

XEE, bR X ORI R B o
BEED I i Ko 13 40 (GBI 7 4, &t 6
4 5 AR 20.0 7%, HK 163.2+ 7.3 cm, (K
58.8+9.0kg) & L7=. ARWFFII~ LT U FES
IZEEDWTEHE S, HERF 1T RO E &
NEZWH L, FEESE ECREETT- 7.
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2. Hik
1) EENE

AL PN E e 95 FB & L7z (Fig.1).
IR A RTS8 T, KAETITHL
O 5 X O ER Uz, SsHEl T i BA i AL o
FEREHABREMEIY, BHFICFLEIEE
FREF S, ZOR, EKESNEHELARWVWE S I
B Uz, @R & & TITV, S id B ks
HY (Fig.la) & BESFR72 L (Fig.lb) @ 2 fEH
E L, MIEENE L SIS A EEEHIE L
SR B 0 I, T B F KON BAE 249 90°
JEHENL & U, RIS AL CHRIBED & T
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N D E TR mREE AR R L. 2O, K
R B CEREICR L CEBENE L EFICAE
LWk ofeRr Lz, F72 BEEER L TIE, M
s KON R A R I CEt S S, B
O NTIEE N IRm 6o T x4 56 TR
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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 *x 23.7 < 0.001%*
Vastus lateralis 388 + 13.7 64.1 = 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) 21.7 £ 22 233 = 33 0.004%x*
mean = standard deviation ** : p<0.01
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(Noraxon #E#)) Z 7=, $o 7V » J R
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111
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ZELT 1 WHEOES M EX (Integrated
electromyogram ; IEMG) #&HHL7-. 523
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5 D%MVC % Table 112, FEREA7 3 SO H &
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L5 D%BMVCIEL, REAKI T1% TH-7-H DD,
VL 1349 39%, VMO $#) 35% Th->7-. Ziux
P& Td 5 RF 1IN BAFEE OER 2 Ffo 7=
DEEE R LTS, BRI HREOIER Lk 72
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A7 EEN R & XD 60% D MVC % _Efal-> T
7o, 728, ACL ARAJEGI ARSI LI-HILD ©
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