FIEARIEISHT 200 3 > b m— b &7k & OB

CEE T

The relationship between trunk control under an unanticipated load
and running performance of change in direction

Atsushi IMAI

WEseRisd 247 BRI (20234F 3 H)
MR RS - HARSA B R A I R AR

Reprinted from THE JOURNAL of
CHUBU GAKUIN UNIVERSITY, CHUBU GAKUIN COLLEGE
No.24 :1-7 (March 2023)
SEKI, GIFU, JAPAN



HEREARBE RS - R R R R EETE R B AE 2477 (2023) 1-7 W 7% & S

FREARIEISHT 2003 > b i — b & 7Rk & OB

The relationship between trunk control under an unanticipated load
and running performance of change in direction

4 It JE Y
Atsushi IMAI

P53 AR BIIE, RELAEUTT &% v b a— )L & e s OBREIS L, KT 2 b
DHEREEMETLILE L, HREIKFF v A —RFT7THEL, FEEETA ML LBER7TOY 7)) v Y
FAN, BIEWNY 7 7) v V7 AN, FagEfEs LCRIE Y 7o, Y S EERER L2 RSk
A MEORBEIH OB & B IS X VAL, REEiES X VR - HEOB) X 2R3 AEE O R & T
B A L EOMBEBEREFEL 2. ZO&E, BIER7OY 7Y v U5 A MIBU A ERENED AEE & FiG Y
o (r=0.761, p=0.047), %HY7¥7E (r=0.770, p=0.043) L OMICHE L IEOMBEE R0z Pk
D, 782 87y VREBPLORBERAENK T 20 3 2 O — )V TREE LMV ), AR—
BFORBEEIET A M & LTHHT® 2 WHEEAVRIEZ S 7z,

F—T— K REE, RELEN, E—F—ar ba—)b, SHEIE, JiE

I. RE=R

R IEHE - B - BRI G L LTSRS, &
HOHULERIZALE L, BIfERFICTUARIERE I8 &
T AEEEH S TG, 20728, AKR—VEF
ZiE, BRI TR LS E LD, BERPZT B4
M2 fIEI R L TR OB & 2@ ba— L9 5
RENASRD BN D, BRI AR — 0 TId 5 Mg sh{E 255
2l ATbN, LY ERCHMEREETTE LEFE,
YR LEEOFEOMEZ AN LR, KEOHIED
B EAVNE W LA EAERE STV A (Marshall et al,
2014; Sasaki e al, 2011). FIRIBEEICIEA Y — Fo
PGSR T & RS 233 O, 7 AR | AR
LINTIEFICREL D720, FOIITH L TEYIZE
OB E % 2 PO — LT EDEBRERED AR — Y #
IZESTIEFICEETHA.

PR RERRIZ BB S 7 + —~ v AR ESE IS T 5
CEDS, YN AR 2 G T 5 2 L LB TH B
AR =BG BT ROl & LTiX, —ED
KBRS LT A M PFrbN T b (Nesser et al,
2008; Nesser & Lee, 2009; Sharrock et al., 2011). Z 4
PHOMFFER ZFRI L TW 5 2 2 h 5, EICHHAD
DFHi &2 5. LEHRFFREH & 5 E L OBEMEIZ DWW
T, R L OBRICOWTHE SNTB Y, o)

A7 ERTH LHE SN TS (Abdelraouf & Abdel-
Aziem, 2016). —J, LEMRFFRR & &R ST 1 —~ v
A & ORI OW T e v & il LT B HFZER
(Nesser & Lee, 2009; Sharrock et al., 2011), #BEAdH -
72 LCHIENHEED L T REOMETH b, YeEk
REFFEHIZENIZ EEETE 2V E D BRENTWS
(Nesser et al., 2008). FEFED AR —ViGEIHFIZB VT,
—EDEBRREHHNT B 2 L3O TA R L, H—4k
ZALT ABEOR T L ) BB LSOy ba— L%
NERREAORIEATRD S D, FRIC, TR 2
V=T, a>vs 27 v FL—7L GGk AaR—
JNZBWTUE, BN T 53—~ VAR T 572D
PELRVESIO—DTHL. LaL, INFETOMZET
IHVELSR T B R 2k > b O — L AL, &
B8 7 4 —< v A& ORRE LGRS S hTw
AN

Z 2T, AWIETIE, EE T 5 - ZADOHRTHE
O3y NO— VSEETH B LIE ST L R
PEIZHEB L, AELASUCHT k8o ba—Lk
TgsifE & OBREH O M T L LR HIWE Lz,
T, HONERLY, KWIZETHWZKGRERET A
N OFRBEIZOWTLRE L7

1) AHR— VBRI A H — 7 R



HEREARBE RS - R RE A I RSETE R 2482475 (2023) 1-7

M1 EER7OS FTU Y TFZ b
() AR, (T) ETe

I. Fik
1. WHE

BFRFF Y H—HIHET 274 =V FT L —¥—
THRERRL L7z MREOFR, HE KREOTVHE
B L OEEREL, 221,020,504, 169.3 4 4cm,
62.0+6.0kgTH -7, &b, NHEHIFHEE 1 HLUA
5 FEERIE F T O B RSB E 0 A x FERE L T
BOF, MEAICHE CRAICBML TV ETE L2,
HRENNE, FHENCAEO By, ik, HERE %
ElZOoWTTaRdHE T, FHIC X 2 EBEBIN~O
FAEZELNEENREE L, B, RUFEIEEN
AR AR R R OB B 2 O AR & 13 C I
L7: (fE2E522019-10%).

2. BIE®EB

XREE, REEREET A b 2 FidE, ik 2 fEE
RV HCSE L 7o, RERRRRE T A MEFEBRE I TT W,
FIHEEIZANTE 7S5 v FIZTH v 1 — AN, 775
Aol 100Mot5hr+—=3I0 77y 7BLPT A
IR OFRE 21 E & FEHE L 7.

a. MEHEHET Xk
fiiptiie 7 A b & LTBER7 0> F7) v V7 2

B2 EEMNy 7Ty IF XN
(1) MEBEs, (F) BTH

N, BIERNSY 27 v V5 A Mo 2 WEEER L 72
BIER 70> b7 v U5 A2 M, BEEVE IS Tl & i
RCHEELZ REZIILSEE L (K1), BIEW
Ny 77 )y VT A NI Tl T O [N ZE 7
LEHEHECHRE L2 2REr e L (K
2). B, NEHEOWBIZHBEICHD FIF7z~00 b2
EEL, MEHIERELEL»ONV N EREL, WE
HrsEz (M1, M2), HRFCEEIFEDHDZ

LTELETRET 2 ILO THIIESEIIRL, 2HMH
W B LR L7z, 2WHORERRIC, HER I

JEAOV MR EE L, FROBIER LA T 4 A1 4 [l
DR L7z, ThElty beL, &y MHEIZ 150k
A, 3ty NERML.

TRERBRRE T A NI OREEL O NIRRT - 58 & N
Lz, Bt 9 (TSNDI121, ATR-Promotions #1#)
EXIEE O LA ISR — 7T L
7)) v ZEWERIE 100Hz & L7z & v Y odhmig,
XA R m (SR +, BE: -), YR AL
) CEM : +, AR —), ZeiE R GEH M+,
FEERm : —) & L7z (3). ABIZETIE, REEED
B & 2R3 XhE Y ofaEE, RipEd - MEOE) X %
RT Y HE Y OAEE R TS L L, Mo TGS
LI THICERET 5 F TOXMIZBIT 5 KA EE % 40
L7,



3Bt Y DEEIEE
XEhiz ETAHR GEEI+), Y#EERAR
(Zfl+), z#higagam (Fod+)

b. AREHE

FImiEEEx, 5m I & IZ100H o ik 3 | % &
GAER20mo Y 7 7 EE F L7z (Little &Williams,
2005) (B 4). RIMEIHESRI Y 7 7EL 70 AR
T v T EAWCEOBRITIESR BT D 7 7o 2 fE
Ll K7W IEEZ2ETOHEML, XY — M
& T— VbR L7206 (Dashr 2.0, Dashr Motion
Performance Systems #1%) 12X 0 % A 2 %25HIL 7. 2
HORESY A D) BERWHFOTRRERE A L7

O wa—L

BHRE—

‘\l ______ BERA— b
O wAT—L

B4:SIFIED YT 427

4. #Et

FEHULEE, GraphPad Prism 9 (GraphPad Software
H) & WV TIT\, Pearson OFEFEA BRI & ) A
BB ML 72, B, AEKEZS%E LT,

ARV T 25T > b a— )b & J7AERE & Btk

m #%

F LIRRERET A b &V 7 7RO R OB
TOERREEE R L. T2, RBERET 2 N EOWIE
Bla 5, REtEET A Mo X El Al E, Y s
ERIKH YTV E, Y I IEE OMBREE K2
IR L7z, BIE 70y N7 v U5 A b o X dili 58
ERIFY IV, BEY 7 EEORMAKEXG,
K7WRL7z BER7ay b7 ) v I F A MIBW
T, REHEOS) X 2Ry XHE D ORAMAHEE L Ris
VI rE (r=0.761, p=0.047), Yy ik
(r=0.770, p=0.043) L OMIZHFE R IEOGRWHIRE %
Rz, —H, FEOFEM - MECE) X ZRTY#MED
DFRAEEN NI Z RO L h o7z BIENSY 77
)y VT A MIOoWTI, XEEY OfAEES L OV b
JHY OfHEEE DT TEDY A L E ORI % 20
oz,

R AREGERE CHBERET A T —20
Fi9E 1R RE

TIYIE
A [s] 5.45+ 0.13
%7 [s] 6.28% 0.40
fEERZO> Ty T FR b
X @A EE [deg/s] 77.54£20.16
Y 8% [deg/s] 87.51%20.01

1'%IEH&/(\y 77 7 1w IFZ R
XEhAEE [deg/s]
Y BASEE (deg/s]

132.17£22.44
55.10£11.09

140
120
100

AR (deg/s)

-20

200 -100 0 100 200 300 400
B (ms)

3
g
M /
" ‘ — s

5 —vhmEE

100 - - TSR

-120

-140

-200 -100 0 100 200 300 400
B4 (ns)

5:MBIERR7A> bT Uy T X MDAREIKT
(b)) BEET, (F) ZEET



BB -

T2 REEEET X b ETEEBRE R 1 L & OERERER

MASITHIE BADIVIE
BER7ZA> Ty TFX b
X 8 R g r 0.761* 0.770*
P 0.047 0.043
Y EhAERE r -0.052 -0.303
p 0.911 0.509
BIERR/NY 7TV v T X b
X & AR E r 0.134 0.366
p 0.775 0.420
Y Eh AR r -0.130 0.124
P 0.781 0.791
*p<0.05
130
r=0. 761
p=0. 047 ®
2 110 +
g
S 90 r
% e
EBI 70
& ° °
= 50
30 1 1 1
5.0 5.2 5.4 5.6 5.8

BIASTHIE ()
6:MBIERZO> FT Uy I T X MO XENARE &
BIA T 7Y 7 EOHEERR

130

r=0.770
110 |+ p=0.043

9 r

50

XEhfAEE (deg/s)
=

56 58 6.1 6.3 6.5 6.8 7.0

30

B’ESITHIE (s)
7EERZAOC Ty TR MO XEARE &
®AT Y TEOHEERR

V. E%E

AHFFETIE, FEREEORHI & L TR RIFRR Tl
o, AERIMLSN S S BRI 2 Ao s ho— )L &
AR L, JTERE & OBRESNICT A2 E 2 HIY
L7z #RELT, BERMIZTT ) BIER 70> b7
Vo U T A b ORERRED fHEE & TR RE Y A A L
DR IEDOMBE 2 785, J7 i ke | 2 135 #E Al e
DRI PO —VPEETH D Z EHDRK SN,

TR BE RS IR SE TR 7RG 2482475 (2023) 1-7

1. 82 bO—JLEFREGRE &EORBER

RO R LY, BiEE, #AHHEOHEEHEIC
B TEBIEEED S LT\ A 2 EASRSN, HalEi
EIIEHEOBET Y PO —VPEETH S &) KT
72 (Zemkova & Zapletalova, 2022) & FIEEDHE 5% 7R
L7z, HIAREHGED /87 5 — < ¥ A 2 IRk fE
LCid, o hliERHEICTL2EET > Fu—
FEETH D EME I N TWvD (Marshall et al, 2014;
Sasaki et al, 2011; Zemkova & Zapletalova, 2022). 771
HCHREERE O BEIE & SR BT UL, HIEsifko
JROFEHFM S L 132 0HIR—HZOBTH b Tw»
%. Sasaki et al. (2011) (&, 180FED Jilizii|Z B\ C
JEDOFEHFFH] & RBTIRIE O LNA ST + — < ¥ AT
By ol EYALDENANITEFEHEFR2E L,
BOZEMA/NE VW EHE L TWA, F72, Marshall et al.
(2014) |3, 7SREDJTIMERIRIEF O JE O HER & F o
BIFEFDST 5 —~< 2 ACBG L, SRR AR
G RFROMEFIDN S WA I RIS 7 + —~<
ADPEN TV Z L2 HE L TWD. B 5T AEE
DY e, MR, il - MEOEEY 2> bu—
W B DI IIERRE OGBS EE L 20 0, FRIZIEAE,
MIESHE, YHMESHS & v o 2 ERHH RS K & 2 t%d] 2 41
9. FRIGE) & R SE TR e L2 B o B AMIE RN O
THEIDVE OFHERT 2 5 R & 2 iGE 2R 2 & 28 iE &
NTwb (Mornieux et al., 2021; Oliveila et al,, 2012). J7
HRIRENEIC BT 2RI BT, FEEIERE 2
NEZTIEOLLENR DY, S HITROBEH E TIZKRD
EOH G EEZ T HEENRT 2 LEP 55, Z07
DOMEMEREE LT, KO S KB OME % &
HLLDEEZ LN, KOFEMFIZ BT 5 REHE & [
fED T Y MO — VAR D, OO Y hu—
VISR 43 7 54, Sasakietal. (2011) %° Marshall et al.
(2014) DEIEIZH B & ) IR EED HI R R LA 1R S
AOENAHT LR, ROBHMER O ELL 25720, #
RELTIALDPEL DO DEEZOND.

RfF7e CHW/BIER 70~ b7 v U5 A b T,
T e TR R R L T 7IREED S S T4 5
7o, LY RCRIE L TRBEO S & AR R B R
FTLEEREZIT) 2 AR EN L. ATHEICB W
T, ROETEEEGE RS, 70y b7 ) v I ThH
JERFEZAT O Wy, W & T AIERNE, YHIER,
JEE R OGBS < 2 0, REORITEBIE & R REED
Hl#EE L CwbEHiEINTWwa (Baketal, 2017; Piet
al, 2019). AREFZET b FAEOFIE B2 R L HEEE
MDY, BB ONTnDE I ERABELRFET L DAM
GNFHERD IS, FIJERHRICBLTLD K
ERHEBHERENDLEEZEZONL. £L T, b
DGR OIGEN 7 iR B ERE O iGN (Mornieux
et al, 2021; Oliveila et al, 2012) & FHLL T 5. L7z
Ao T, KRR TIE, FENTEOBIEZ 7R3 Xl



BNSVEFIZIED T TEY A LDHEDr o722 8
5, AEGINLS L THRE 24 a > bu—)L
NTETWEFIZE, HEBIREEFORET > &
O— VOB TWEEZHBNA.

b ) —DOEEBRET X b & LTIT > 72IBIEMU N Y &
Ty YT A NTIE T AEREGE L M 2 RO o 72
BIEWUN Y 7 7 v D7 A M T, AR fE O B ER]
R M OBERIHISRO SN D, Do, Ny s
7)Y O R AR B D HIE B & RN 7-RFgE T
1, WIS & IERN RS MERN OB 2SN
%75 (Baketal,2016), 70> N7 v LR EJE
FREDTEBE (Z/N S <, BT K O HEk A K
LD, JITERIRENEREIZ B\ C b AR5 OB
WAL, JEREE OILEIHEA A S5 A (Mornieux
et al, 2021, Oliveila et al, 2012), BIEWUNY 7 7)) v ¥
T A NCIEMEOED/NS <, Hlnimiash ey sk
OHNLIZTOATR Do TWiah o RN 2
55,

2. AREETX FOFAM

Rt Re & ImMimisE & O BARZ RSB TE T
1, —EDEE L RIFT B RS OB RS % FHi L C
BY, FHigmihE & ISR, RS 728 L
THEWL LIEHPREOMBETH 2 LGS T
L. —H, KW TIEBRMNZ2A T > ba—)b & 570
G570, ELELORMNETT 20000 2 WIKETA
HOYA IV T TREE N SELBORGEEO6) X % 5F
fliL7z. RO TR BT B R GE & AT iR o
AFRETE X OWEL L CHMERIESY 1 4 L O %
PTRER, BIER 7T Y b 7))y VT A N fRERR]
FEdhZ BT 2 A & A ERIRED & A AW HHE *
M7z J5 AREAR BRI (AR o0 41 < | e o> B AR )
WAEETH L7, BIER 70y b7 v T A MIB
WTC RO EEEREDS RO N L EZ bNL Z &
5, BIEM7OY Ty VFANMIT Yy I —D L) I
FmERIREEE &L AR — v H 2B 5 EEEF Ok
HHEET A N & L THEMTH D WREM DRI S 7z,
Sld, AEOREE L DIRE HEH LW 7D
12, HERRFAEDSNOFR, B b AR — Y flH %k
L Lo Ty, 7 A POFHAEEZ#HE L Tw{d
Ed s, F7z, HEIREDRIEICBWTH RO 51
T HEANOEEZT TR L, VT 7y a vEfEa KL
RIETFM oI EEER, FOMOESH /ST + —< v A
EOBRIZOWVTHEMRFTT A ENLETH DL EEZ
5. B5I2, KEE L — = FIC L o T EEE DN
sz EPHEEINTVWSE I ED 5D (Doganay et al,
2020), b L —=U A AL BREEREEDZL L Jim)
HEHN T 5 —< v ADZALIZOWTHHET L T n & 72w,

AN R85 T >~ 1 — v &gzl & ORI fR

V. #55&

KIF7ETIE, AERIMELICH§ 2oy bo—)Lk
JimtEi ik L OB E AR, BIER e Y b7
Vo VT AMIBUT L EREEORMEL Y 7SR
OISRV RO 7. L7 C, BEREDO K
O b a =V EERGE I LE o Y b — v %
R CTW BRSSO, EEETFIC BT 5 KEHhE
TAMELTERTH 2 THREEAVRIE S 7z,

VI. F#iEE

AHFFe1% JSPS B2 JTP19K 19976 o Bl % 521 F T 5=
L7z,

&% - 51 AH

Abdelraouf OR, Abdel-Aziem AA. The relationship
between core endurance and back dysfunction in

athletes  with
nonspecific low back pain. Int J Sports Phys Ther. 11
(3):337-44, 2016.

Bak J, Cho M, Chung Y. The Effects of Performing a One-
legged Bridge with Hip Abduction and Unstable
Surface on Trunk and Gluteal Muscle Activation in
Healthy Adults. J] Kor Phys Ther. 28 (3):205-211,
2016.

Bak J, Shim S, Cho M, Chung Y. The Effect of Plank
Exercises with Hip Abduction Using Sling on Trunk
Muscle Activation in Healthy Adults. J Kor Phys
Ther. 29(3):128-134, 2017.

Choi K, Bak J, Cho M, Chung Y. The effects of
performing a one-legged bridge with hip abduction

collegiate male and without

and use of a sling on trunk and lower extremity
muscle activation in healthy adults. J] Phys Ther Sci.
28(9):2625-2628, 2016.

Doganay M, Bingl BM, Alvarez-Garcia C. Effect of core
training on speed, quickness and agility in young
male football players. ] Sports Med Phys Fitness. 60
(9):1240-1246, 2020.

Little T, Williams AG. Specificity of acceleration,
maximum speed, and agility in professional soccer
players. J Strength Cond Res. 19(1):76-8, 2005.

Marshall BM, Franklyn-Miller AD, King EA, Moran KA,
Strike SC, Falvey EC. Biomechanical factors associated
with time to complete a change of direction cutting
maneuver. ] Strength Cond Res. 28 (10): 2845-51,
2014.

Mornieux G, Gehring D, Gollhofer A. Is There a Sex
Difference in Trunk Neuromuscular Control among



HEREARBE RS - iR R R R EETE R 2482475 (2023) 1-7

Recreational Athletes during Cutting Maneuvers? J
Sports Sci Med. 20(4):743-750, 2021.

Nesser TW, Huxel KC, Tincher JL, Okada T. The
relationship between core stability and performance
in division I football players. J Strength Cond Res. 22:
1750-1754, 2008.

Nesser TW, Lee WL. The relationship between core
strength and performance in division I female soccer
players. JEP Online. 12:21-28, 2009.

Okada T, Huxel KC, Nesser TW. Relationship between
core stability, functional movement, and performance.
J Strength Cond Res. 25(1):252-61, 2011.

Oliveira AS, Silva PB, Lund ME, Kersting UG, Farina D.
Fast changes in direction during human locomotion
are executed by impulsive activation of motor
modules. Neuroscience. 228:283-93, 2013.

Pi TJ, Cho M, Shim S, Jung J, Chung Y. Comparison of
trunk muscle activity according to hip abduction
angle during plank exercise. Phys Ther Rehabil Sci.
8(3):162-169, 2019.

Sasaki S, Nagano Y, Kaneko S, Sakurai T, Fukubayashi T.
The Relationship between Performance and Trunk
Movement During Change of Direction. ] Sports Sci
Med. 10(1):112-8, 2011.

Sharrock C, Cropper J, Mostad J, Johnson M, Malone T.
A pilot study of core stability and athletic performance:
is there a relationship? Int J Sports Phys Ther. 6(2):
63-74, 2011.

Zemkova E, Zapletalova L. The Role of Neuromuscular
Control of Postural and Core Stability in Functional
Movement and Athlete Performance. Front Physiol.
13:796097, 2022.



ARV T 25T > b a— )b & J7AERE & Btk

The relationship between trunk control under an unanticipated load
and running performance of change in direction

Atsushi IMAI

Abstract : The purpose of this study was to clarify the relationship between the trunk control under an
unanticipated load and running performance of change in direction and to consider the effectiveness of trunk
function test for athletes. Seven male collegiate football players participated in this study. The participants took
the modified front and back bridge tests for trunk control under an unanticipated load and forward and backward
zigzag running tests for running performance of change in direction. An inertial sensor was used to assess the
angular velocity of trunk rotation and flexion-extension during the trunk functional tests. The relationships
between the maximal angular velocity during trunk functional tests and the time of zigzag running tests were
evaluated. As a result, the angular velocity of the trunk rotation during the modified front bridge test
significantly correlated with the forward (r=0.761, p=0.047) and backward (r=0.770, p=0.043) zigzag
running tests. During the modified front bridge test, trunk control under an unanticipated load was significantly
associated with running performance of change in direction. The modified front bridge test is suggested to be

useful as a trunk function test for athletes.

Keywords : core muscle, core stability, motor control, postural control, change of direction



