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Immediate effect of the posture instruction at the start of exercise:

Focusing on the jumping exercise

Kiyonobu Kigoshi®, Akihiro Kato®, Keigo Byun Ohyama® and Mitsugi Ogata®

Abstract

This study examined an effectiveness of a postural instruction in order to cause to pelvic anterior inclination on a

jumping exercise. The word of the postural instruction was “expand your chest and look forward”. Fifteen male track

and field athletes (undergraduates and graduates) performed standing long jump (SLJ) at the maximum. The

performance with a postural instruction was compared with one without it.

The pelvic anterior inclination in the initial posture of SLJ with a postural instruction was significantly higher than

one without it. The muscle-tendon complex length at the lowest position of C.G. of gluteus maximus of SL] with a

postural instruction was significantly longer than one without it. And muscle activities of gluteus maximus of SLJ with a

postural instruction at the eccentric and the concentric phases were lower than one without it.

Therefore the postural instruction in order to cause to pelvic anterior inclination on the SLJ seemed to cause the

gluteus maximus stretched at the eccentric phase and exerted an effective force output at the concentric phase.

Key words: Standing long jump, Pelvic anterior inclination, Muscle-tendon complex length
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Fig. 1 Definitions of the two types of the hip angle and pelvis-thigh angle. ASIS, PSIS, TM and LE are anterior superior iliac
spine, posterior superior iliac spine, trochanter major and lateral epicondyle of femur, respectively.
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K- THE R DT R ) HMAE 2 /R 9 HAR DKk &
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NEOOKENME N LR ETELRE 2LT, &
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6. #HitaE
Original & Instructed{Z 3 1+ % Wk #2 FFE &, B &1 A

E, MTCE, EMGBIUNEDEDKREITIE, It
DHHIMEEZR N B, EEMEIGEHRES % T
HEL 7=,

m # 2

F 113, SLJicHBU 5 phEeiamt o =HE, HEic
K OB U - BhHERERE, BEHIFICB DN &
PRELE TOKFEERE, /KEAHMONE, ShEARO
EBIUOBUAEOHKREEZRLZBDTHS. SL]
2BV 2 BhREEEEE D SMIELL, Original 772.18 + 0.12m
B X WInstructed 732.34 + 0.16m TdH O, Instructed &
Original & ORICHERZITED SNBN > 720, HEE
UK DR U 7= BkHEREREIR, Original 231.34 & 0.08m
B X QWInstructed 731.40 + 0.09m TH O, Instructed A3
Original & bz U CTHEICEHWEZRLZ (+=2.419,
$<0.01). 7z, BEHIFIZBT DD ELENS BIRED
£ T ORI, Original 770.46 = 0.03m B L O
Instructed 23 0.48 + 0.02m T U, Instructed 7)Y Original
SR L CTHEREIZEWEZ /R L /2 (1 =3.303, p<0.01).
SLIIZ BT DK H M D S1FE1E, Original 23124.64 +
13.20Ns B & U Instructed £3129.48 + 14.49Ns TH 0,
Instructed 7% Original & b U THRICE WEZ/RL
7= (t=23.378, p<0.01). 723, SLIITHBT B EHM
@D J1#E1, Original & Instructed & O M A &2 241
RBOSNBND . I 51T, SLIICHBT 5 BY) /A 1E
13, Original %337.14 + 4.84° 5 & UInstructed 7% 34.06
+3.13° T D, Instructed ¥ Original & Lk L THE
W EZR U2 (¢=3.915, p<0.001).

£ 213, SLJICHBT 2 EEBABRI O A, S REL
D FRB X OB BT 2 F 8B X O KR A
B, SsikiFtr M)y VRRBITI b
U 7 JHHEIC B B BB L ORIREE D A AL DR
RERLIEZDBOTHB. /=, 2 1Z Original 7n 5

Table 1 Results of Jumping distance, horizontal impulse, vertical impulse and take off angle about “Original” and

“Instructed” in the SLJ.

Original Instructed t-value
Jumping distance (m) 2.18+0.12 2.34%0.16 1.772
Estimated jumping distance (m) 1.34+0.08 1.40+0.09 2.419%*
Horizotal distance of C.G. at take off (m) 0.46£0.03 0.48£0.02 3.303%*
Horizontal impulse (Ns) 124.641+13.20 129.48 +14.49 3.378%*
Vertical impulse (Ns) 157.27+£22.44 151.29+23.34 1.846
Take off angle (deg) 37.14+4.84 34.06+3.13 3.915%*

*%5 p<0.01
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Table 2 Result of pelvic and thigh angle at each event, and pelvic and thigh angular displacement
in eccentric phase and concentric phase about “Original” and “Instructed” in the SLJ.

Pelvic angle (deg)
Event & &

Thigh angle (deg)

Original Instructed t-value Original Instructed t-value
Initial posture 107.90£3.46  111.08+4.00 3.894%* 5.96+5.07 2.93+3.53 2.650%*
The lowest position of C.G. 144.46+5.90  140.58+8.61 2.063 42.73+8.50 50.13£8.73 7.403%*
Take off 128.73£5.07  130.49£6.30 1.922 -29.58£4.09 -30.69t4.14 1.138
Phase Pelvic angular displacement (deg) Thigh angular displacement (deg)
Eccentric 36.56+7.21 29.50+9.37 3.281%* 36.77+6.36 47.20£8.31 6.460%*
Concentric 15.73+7.38 10.094+9.91 3.509%** 72.30£7.04 80.82+9.91 5.373%**
5 p<0.05, ** 5 p<0.01
—— Original 120 W T Instructed 78 Original & [L#g U TE Wl Z R L 7=
---- Instructed (t=17.403, p<0.01). 723, BERERME DS LUK
160 = s I, MEHIIIC B W CHIEICH B0
4o & SABMo. —HT, R bR B R
by & HOREMBALR SEROORFRCENT
2 Instructed 7Y Original & Hee L C20EH £V &<, &
" 100 S RED O FREAR B AT L DD % Bl 5 h
N % fe. E7o, BERERIHEICHEN T HBE O KBEBAIEIR,
& Original Tl 5 K JE #7238 R B0 D fe R RLBAR( 1T
%20 HB L TW2DIZH LT, Instructed TII A Hh{L
g, EHKRTROOR TR EARIE—F L TO .
2 5L, SLJoxFt> Ny rEmBLUO
-0 >R o R B B B ARBRA I O A,
40 , Instructed 2% Original & g U TH BRI WEZ /R L
-0.6 -0.4 -0.2 0 0.2 0.4

Time (sec)

Fig. 2 Typical examples of thigh and pelvic angle
on SLJ by “Original” and “Instructed” posture.
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B, EE AR O A 12BN T, Instructed T
Original & FLi#e U CTH ZICHIBE L TW/z (t=3.894,
£<0.01). F7z, KREREEMEL, HEFIGBRFOM AT
BT Original & Instructed & bl U CTH BT & W E
ZRL (t=2.650,p<0.05), HARELOR FRFAICH

(+=3.281, p<0.01 BX Ut =3.509, p<0.01), SLJOT
Ftr MU wrEmEBITAE N Y T EEICH
B KIBEE D A EEZE ALV, Instructed 7% Original & Lt
BRLUTHREICEWEZRLZ (1=6.460, p<0.01B X
Nt =5.373, p<0.01).

#3113, SLIITHIT 2 BB, KEHiMAEB X
OB — KBREAE, Ssicdt> M)y I RES
Ka k> MUy 7 REIICET 2 BB, KBS
KB HR— RO AEEMOMERERLIEDBDTH
%. F7z, K312 0riginal 2 5 Instructed ~ D Bk #H
BEOM ENRBREL, LhHdInstructed iIZHB W TH
HEN-BkHEIEEEZ R U2z B o BT, BRI S
K OVE 8 — KRR A o ] 2R U7z, SLIIZHUT
5L, EEPAROMA, BRELOR K
2B K B O W DOFRFAIZ B W T H Original
& Instructed & OIZAE ELZIZFRD 5 NTaho 7=
—77, WRBHETMAE CIXES B OMAITBNT
Instructed 7% Original & b U THEICE WEZ /R L
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Table 3 Results of ankle joint, knee joint and pelvis-thigh angle at each event, and ankle joint, knee joint and pelvis-thigh
angular displacement in eccentric and concentric about “Original” and “Instructed” in the SLJ.

Ankle joint angle (deg)

Knee joint angle (deg)

Pelvis-thigh (deg)

Event
Original Instructed  t-value Original Instructed t-value Original Instructed  t-value
Initial posture 117.23+5.26 119.01+5.39 1.783 163.50+ 6.67 167.40+ 4.89  3.904* 113.70+6.95 114.00+5.39 0.183
The lowest %
position Xg CG. 89.61+6.70 92.84+9.94 1.556 85.37+11.83 82.84%+12.34 1.049 187.18+6.67 190.71£6.61 2.443
Take off 156.18+£3.15 157.23%£6.13  0.955 158.70+ 9.00 158.16*+ 6.73  0.294 99.69+5.56 99.80+5.23 0.115
Phase Angular displacement (deg) Angular displacement (deg) Angular displacement (deg)
Eccentric 27.62+6.79 26.17+£9.03 1.446 78.13+10.40 84.72+12.67  3.101** 73.48+6.40 76.71+7.35 3.233%*
Concentric 66.51+6.56 64.39+8.58 2.120 73.33+10.55  75.47+£12.09 0.973 87.49+6.95 90.90+7.04 2.310%
*5p<0.05, ** 5 p<0.01
220 Original T, EOBRHEIEEECEN - BRE O ZEMAE A D
2 0 -==- Instructed &, MWORAB LV EEELO R RS T3 Original
o
L & Instructed & DRI IS A 5 NIRWNWA, Instructed T
180
E 1% Original & Fhig U C SR ELL D i T R LARE © K
160 N N
£ O BEANH SN, Ko, WBifEE B2
ER &, Original TVl 414 D HH B 1L 8012 AR 51
=120 00 FoTVWBDIH LT, Instructed T3 A JE i fa
100 e 7 DHBIEIC UIES < ORIHED 2R AE < SR AT
g 5Nz 51T, BE - RREAEEAS &, Original
150 <&
2 TlI AR EN S ARELDOR NREAIC0IRERE
130
o ND 3 nstructe
g Sexio THELTWSOIKMLT, 1 dCiky
O 2 RELOR PR RO O B E B
909 © -
180 Tk
B 160 70 51T, SLJOIFE> b v 7 FEICHT 2K
> Hid & OV — KBRFE O f 2N (2 t=3.101
g 120 BLU=3233 p<001), BXUrart> vy
g JHTEC 31T 5 E i — KBEER D M 2 A3, Instructed
o 100 NS =) _
k™ MOriginal & b L THEICHWHEZR L (=
< 8 2.310, p<0.05).
60 PR 7 4 —
0.6 04 02 0 02 04 K413, SLIITHIT 5 KEMOMTC KOS R %R
Time (sec) L7zbDTHS. SLIIZBIT 2 KEMHDOMTIC K,

Fig. 3 Typical examples of ankle joint, knee joint and pelvis-
thigh angle on SLJ by “Original” and “Instructed”
posture.

(t=3.904, p<0.01), FHE— KHREEAE T HIRED
Dix FEFEIZ 3B Tlnstructed 73 Original & Fbiz U T
HEIZEWEZRLUZ (t=2.443, p<0.05). Z3UTKL

R ELL O B R 5123 W T lnstructed 7% Original &
g U Tz /R L= (8= 2.791, p<0.05).

£ 513, SLIICHBT 5 KREMICTH T 5 MiEE E DK
RERLEBDTHD. SLITBY D KB O FHIEE)
BlX, TFt> MU v T (1=3496, p<0.01) BLD
>t bUw s (+=4.203,p<0.001) Olj/&HEIZPH
VT Original 78 Instructed & Fhig U CTH EIZ & W i Z
RUT.
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Table 4 Results of MTC length of gluteus maximus about “Original” and “Instructed” in the SL].

Gluteus maximus (% S.L.)

49

Original Instructed t-value

Initial posture 84.99+3.91 84.10+3.52 1.370

The lowest position of C.G. 100.06+2.72 101.15+2.70 2.791*
Take off 79.64+3.54 79.22+3.29 0.942

3 p<0.05
%S.L. ; % segment length

Table 5 Results of mEMG in gluteus maximus about
“Original” and “Instructed” in the eccentric
and concentric phase of the SLJ.

Gluteus maximums (%MVC)

Original Instructed t-value

Eccentric 31.31+16.00 19.88+£14.03 3.496**
Concentric  12.74+ 839  7.82*+ 6.66 4.203**

w5 5<0.01
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