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The Relationships between Sprint Running, Jumping, Throwing Performances and Abdominal
Muscle Thickness

Takanori NOGUCHI"! and Shinichi DEMURA"

*! Department of Industrial Business and Engineering

This study aimed to examine the relationships between sprint running, jumping, throwing performances and
abdominal muscle thickness. Subjects were 12 healthy young males (age: 18.8 £ 0.7 years, height: 166.1 + 5.6 cm,
weight: 61.1 £+ 6.5 kg). They took 50 m run, standing broad jump, and handball throwing tests. An ultrasound imaging
device (GT-101, TANITA, Tokyo, Japan) was used to measure the thickness of the abdominal rectus muscles, external
oblique muscle, internal oblique muscle, and transverse abdominal muscle. Abdominal rectus muscle thickness showed
significant correlations with 50 m run and standing broad jump, and internal oblique muscle thickness showed
significant correlations with 50 m run, standing broad jump, and handball throwing (|r] = 0.57-0.68). It was suggested
that enforcing muscles to stabilize the trunk in addition to muscles which relate directly to movements is also important.
Hence, when strengthening the abdominal muscle groups, the program to intently enforce abdominal rectus muscle and

internal oblique muscle would be effective.
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2. A &

2.1 #HERE

BRI IOV T B IEEE T, HIRICPEED R WEFES T 124 (Filin - 18.820.7 ik, HE : 166.1E5.6 kg, (K :
61.1£6.5ke) Th o7z, PWEIZHL S, HERFIZITEBROBRE % NBAIZ CTHam L, ERBNoFREZ5. 72
B, AWIFEOEGEIEL, SIRKFARBTRE MG e+ 20 EmBHEER R DOKREHE TS (No. 2012-14).

2.2 E B BEUBRNITF—TURDAE
£, Bk, BLOEAT 3 —< 2 XFZENEH 50m A&, B, BIL O RR— T 7T 2 MLV RIE L=,
KT A DOFEITIEL, STHREFE BRI T A N OEMBEIEIZHE > T T 727,

2.3 HEEHEDRIE

NGB I O E I TABE I i 2 Wi (GT-101, TANITA £H8) 2 =, ZoflER L, #BEE B £ — K&
WL 8y o lEiE BICESN OB SR EGE N FR R EIND. S a—T OEEENL 6MHz T, JIETE ST
R &R SRR 8.0cm £ TOHEECH -T2, T4 A7 LA RICFERSNBERER A b &2, SO
7 N RAWTHHEZ G Uz, RIRERSZ VT, IEER, SMERNS, WIERHF L ONERESOF 4 TR 4%
FHANL 7= BEEAG L, RS ERE O, SMERNT, PRERHT, J X OREMIXBESofcd 25 (Fig 1) .

T, R ISR CREENE A D 5 L 5 ISR 5 & 9 ¥R L=, MEELT A2 5 4.0em 1
FREE L, BRBOE258EF D X 912 U Tl REZ FHAI L 7= (Fig. 2). oo 3ERALIZEZ 0 A 5 ffko 7=, [T
NETFHIIL7Z, 2F 0, WEPLEEICE A LIEAUCEEIIZ DD X 912, B SATEZEIWWTZERD 3450 2
DEL % FHI L 7= (Fig. 2). TN TOEAIE, 2 3T OME L FHE L, FAMEZ R & LTI Az,
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Fig 1. The abdominal rectus muscles, external oblique muscle, internal oblique muscle, and transverse abdominal muscle.
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Fig 2. The measuring site of each muscle

— 186 —



A B BT 4 —< v R EJERGE O BR

2.4 $REHEM
S0m £, BEBECY, 550> RR—ETT 2 Lotk , A OMEHT L OBIGE R 72, ©7 Y
> OFBEREE L LTz, AHEHAGEUR E DR EKHE(a )L p<05 & L7z
3. & ®
Table 1 (21F, FEOLOFEREM & &, Bk, BIOEART7 4+ —~ 2 AT 2 hOFEREZRL TIN5,
Table 1 Results of abdominal muscle thickness and sprint running, jumping, throwing performances.
n=12 Unit M SD Max Min
abdominal rectus muscle (mm) 18.3 3.86 225 12.0
external oblique muscle (mm) 8.3 2.15 125 55
muscle tickness
internal oblique muscle (mm) 15.5 3.61 22.0 10.0
transverse abdominal muscle (mm) 5.1 1.33 8.5 40
50 m run (second) 75 0.95 8.9 6.2
parformance test standing broad jump (cm) 220.8 26.44 250.0 160.0
handball throwing (m) 229 5.96 32.0 14.0

Table2 (21F, BENLOBIE L /N7 —~< 2 AT A FOMBEZ R L TWD. BEMHE L 50m £ L ONEkOT

Z NS, NIERHHE L 50m &, SCEBEDY, LUV RAR—U4&ITF 7 A M ISR DA E 72 AR5

7= (] =0.57-0.68) .

Table2 The relationships between performances and abdominal muscle thickness

n=12 50 m run standing broad jump handball throwing
abdominal rectus muscle -057 * 052 * 0.36
external oblique muscle 0.44 -0.13 -0.19
internal oblique muscle -0.68 * 0.69 * 0.61*
transverse abdominal muscle 0.08 -0.43 -0.15
*:p < 0.05

4 =% ®

Do

SRR CIE, mERET 570, THARES FRES S0 ENH D, ZOGE, FRNAEARHTAiE
FEB/RE VD, FEENZOREIDOEELZIT 50, 5%, TN OKEZHIEITE RWES, ETho
PBINRLTENIR Y, N T 53—~ LV ADIETFICORND. LoT, KEB LEFHIUDHRNWE T 570, K
RO LEEMENEE L 72 5. ARFFEOFRER G, I IE O &, RSOV ERICALE 2 NIERH OJE
EMN50 EDNRT 4 —~ L ZAEBURN DD 2 ENB BT o T2, EEOGEEL, BERRIE B AR ERS & e IEIEN
JED EFICEHR L TV D®. 20720, IEEGCHIERGNEN 2 &1, BB, IEVENED EFICE kTS
EEZOND. TOREER, THNSDOKENCHINZ D Z ENAREL 720 | BWETOH(RD/RT AN ZEE L, 50m

EONRT F—v o ANM L L HENIESNS.

— 187 —



A B BT 4 —< v R EJERGE O BR

Cx TR, FRBREOBEE SN EETH DN = ORE & R KRS 572012, (Ko Z2eE
PEREETH LMW, B & LA, EEEA-L A L, EENTEZ&EDD 2 & T, Ik - R
AE T stretch shortening cycle  (SSC) (ZHBEZ KITL, Ru v 7Yy TRV NIV ROy T D/RT —~
VAN ETAHERELTWA, DFED, BIENEOR S I1X SSC 2535 v 7 )Om EIZon 5. SilE
BKOVE, Wia 2071280, BRI BB K ORI & JE dh S 7= KBEn 5, SSC 2RI LY Y v 7 5. 20
B, IEIENTED ST &8, B & NI T D B OZEIT- D720, RIS M L7 B 2 b, K
o, FIFREERER, BEENTEO EFIZEBRT 2 EES LOWNEREIN Y ¥ 7 D/R 7 p—~ U A RICEE
ThodHEHNENS.

BeEhENL, B BIEIESC OB & 235 EH SNV, FEBICIE, FEMD B~ & a2 R 2 iEEhEH &
D728, N T Y TEWES, ST DAL T EIEL [FRE, RIS D IR EE A E A R 90,
IR, BB DB~ BT L, RoriE, fE, FREREZ FICHET L Th 00 Zoiw,
BEWMEICE TN D IEEEICNIER AR E B 5. 2% 0, HENEVERIESEIEL LD iR, A L—X
(TR D ATREME DN B <, AN —/LOOTREFBEIC B L= LHERI S D

PLE, &, Bk BLOEAT p—< 1 221E, WIS ESOBHENEE L TB Y, FHIHNIERMHIZ W T,
ETOIMELERLTWA ZENHEOLMNIR o7, A= AT 1380 IEN TR E 2 2 EBETH Y, NIER
NEHRRT 2EECH L0, NL—= 7 THRILTHZ ENEETH S, LoTC, RVEENR LD R <AT
2BHED, VARRNT T UF, N—rYLY A R N EORGRW & B LT K N L— = TR T D ER B
5 IHRERE T HEM S, ERICLT SR TWEOD UL, FElESC Yy TEETIE, 7T FD
KOREEFHD b L—= IR, BRI E X —7 y LIz b —= T A= a—PRE I NN HTH 5.
LU, 50m ACIEBKkON & OBIG2G, FHEHEESCY ¥ TEED X 512, RERIBVEWEEZ G E RV EIxIc N
JERHITEE ChH D EEZERAOND. Lo T, BFOMERE, BRWIEL ER LM b L—= 7 BRI
B AND LI E#HTIVNERDHASD. LoT, EOLHREEFEE CTH-TH, IO L—=2 7 %47
I BRI, BEEARE G Tl <, MIREICAIE T 2 NIERG Ok b &= 7 a 77 AR, £, JRehEifER
FChL, BIEEELTD ANTZRY DRV L —=0 7 a 75 AOETENEETHLEEZ IS,

5. #&

ML OFBIEI3ET L OBk, WIERBOFHIEIT, &, Bk, BIORETOEH N7 +—< A LER1IH 5.
JE AR & SEBRFOEIEZ O b DOIZEAEREG T 555130 b A A, Kia LE S L T2OIZEET DD
ik b EDETT) ZENHEETH Y, EHBEORILOERITIL, EEIEROMEER 721 T2 <, Mo WNIER
AOTRIL S RIRFCIER 5 Z L MR S LS.
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