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Fig.1 Mean HR during the exercise period and minimum HR Fig.2 Changes in the mean La,, for all subjects and the La,, per subject
during the rest period per set for all subjects with progressing the set

- . . . * . Significant difference in the mean La, at p<.05
*% : Significant difference in Exercise period vs Rest period at p<.01 renheant ditference m fhe mean L4, atp
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Fig.3 Changes in the mean number of fungoes in each of the catching
score for all subjects with progressing the set ( in study 1)

*set : Significant difference vs the set in the mean number of fungoes in score 3 at p<.05
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Tablel Relationship between the number of fungoes and parameters in performance caused temporal changes

1% set 10" set increase /

regression formula™ ( mean) ( mean) decrease significance
Ball velocity :
ball velocity (m/s) y=-0.008x +31.226 31.27 29.55 N o
horizontal velocity (m/s) y =-0.009x +30.949 31.04 29.17 N Aok
vertical velocity (my/s) y =0.004x +4.072 3.73 4.68 / ok
Release :
angle of release (deg) y=10.009x +7.533 6.85 8.92 /! ok
height of middle point of BGT** (% Body height) - 83.65 81.80 - ns.
** . the regression coefficient has significance at p<.01, *#% . the regression coefficient has significance at p<.001

¢ In regression formula, "y" indicates each the parameter,and "x" indicates the number of fungoes.

$%¢3% BGT : both greater trochanters

FHERBIEORERFRIZALIC DWW T, ARBE O A HER = T I R Bh i & OY
HENA R Uiz, S/, R T 28 ERmFMA RIS L7z, £ LT,
FHERRIZC R (LUF, LFC & W&d) M OMHERRITA R (LUF, RFC &W§9) HiffH -
BB ARICHA U, LEC BBIEIAEE (BHAM) MO @&~ F RN L. &
DI, fEREF (LUF, CAT &Wsd) MBI (HhE) 25A 7280, CAT BEBIHE MR (s

AW BNHERBDEZ R LT (Table2).



Table2 Relationship between the number of fungoes and parameters in catching phase caused temporal changes

. x 1*t set 10" set  increase/ . .
regression formula ( mean) ( mean) decrease significance

instant of Left Foot Contact (LFC) :

hip joint angle of the stride leg (deg) y=0.158x +70.788 81.61 105.69 /! ok

trunk forward and backward tilt (deg) y =-0.043x +52.269 45.04 39.17 N ok

height of middle point of BGT** (% Body height) ~y=0.017x +41.728 43.41 46.23 7/ o
instant of Right Foot Contact (RFC) :

trunk forward and backward tilt (deg) y =-0.042x +65.756 62.02 56.14 N ok

trunk rightward and leftward tilt (deg) y =-0.046x +4.160 4.68 3.75 N *
instant of catch(CAT) :

knee angle of the pivot leg (deg) y=0.161x +79.594 81.24 109.01 /! Hk

knee angle of the stride leg (deg) y =-0.135x +134.062 130.64 113.87 N okl

hip joint angle of the stride leg (deg) y=10.025x +36.180 35.22 41.02 / *

stride length (% Body height) y=0.016x +59.468 57.70 62.24 / *

height of head (% Body height) y=0.014x +60.223 60.09 62.95 / *
during the catching phase (CP ) :

movement distance of middle point of BGT (m) y =-0.002x +1.585 1.46 1.47 N *

moving speed of the middle point of BGT (m/s) y =-0.006x +2.290 1.99 1.49 N ok
time of phase :

during catching preparatory phase (s) y=0.001x +0.326 0.37 0.53 / ok
* @ the regression coefficient has significance at p<.05, ** : the regression coefficient has significance at p<.01,

* 1 the regression coefficient has significance at p<.001

u "

% In regression formula, "y" indicates each the parameter,and "x" indicates the number of fungoes.

3% BGT : both greater trochanters
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HMA AR (LLT, AAV EB5T) BSAERICHM ULz, £, BHEREmEE (LU, SFC
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T, MER &09), U U—2K (BLF, REL &W§9) FHRESAESARISHED Lz, 2L
T, SFC, MER, REL RO ) AENF RIS L7Z. S 518, SEH O SFC,
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Table3 Relationship between the number of fungoes and parameters in throwing phase caused temporal changes

regression formula™ ( ::e::) (lr(r):;jt) ig:z:::e/ significance

instant of Pivot Foot Contact (PFC) :

shoulder horizontal AAA™ ¥ (deg) y=-0.179x +7.653 14.23 -20.83 N\ ok
instant of Stride Foot Contact (SFC) :

knee angle of the stride leg (deg) y=0.049x +111.027 112.14 119.17 / Aok

hip joint angle of the stride leg (deg) y=0.031x +89.636 91.59 97.37 / ok

trunk twist angle (deg) y =0.026x -25.626 -25.41 -18.01 / Hokk

shoulder AAA (deg) y =-0.024x +74.713 73.22 67.86 N *

shoulder horizontal AAA (deg) y =-0.043x +3.285 -0.39 -4.92 N HkE
instant of Maximal shoulder external rotation of the throwing arm (MER) :

pelvic rotation angle (deg) y =-0.039x -20.763 -16.41 -27.49 N\ ok

trunk twist angle (deg) y=0.030x +16.462 15.23 20.59 / ook

shoulder AAA (deg) y =-0.052x +87.542 89.88 79.18 N Aok
instant of release (REL) :

pelvic rotation angle (deg) y =-0.034x -14.973 -10.90 -19.92 N\ ok

trunk twist angle (deg) y=0.022x +28.503 27.08 31.53 / ok

shoulder AAA (deg) y =-0.045x +75.515 78.06 68.26 N\ ook
the maximum backward angle in the throwing phase (MBA in ThP) :

pelvic rotation angle (deg) y =-0.028x -84.975 -84.20 -88.75 N ok

shoulder horizontal AAA (deg) y=-0.217x -5.187 -8.37 -52.60 N HK
amount of angle variation during the acceleration phase (AAV during AP) :

trunk forward and backward tilt (deg) y =-0.023x+12.179 13.69 4.03 N *

shoulder horizontal AAA (deg) y =0.054x +30.778 30.51 42.66 / ook
during the step phase (SP) :

movement distance of middle point of BGT*¥(m) y=-0.002x +1.389 1.35 0.98 N Hkk

moving speed of the middle point of BGT (m/s) y =-0.004x +3.450 3.19 2.83 N Hk
during the throw out phase (TOP) :

movement distance of middle point of BGT (m) y =-0.001x +0.931 0.97 0.76 N\ ok

moving speed of the middle point of BGT (m/s) y =-0.004x +2.719 2.63 2.17 N R
* . the regression coefficient has significance at p<.05, ** . the regression coefficient has significance at p<.01,

*#% 1 the regression coefficient has significance at p<.001

¢ In regression formula, "y" indicates each the parameter,and "x" indicates the number of fungoes.

2<% BGT : both greater trochanters K AAA : abduction and adduction angle
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EIMRUVELE HRRUER
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B ORI N IEE U TR L Z 7R LTz, FRICEREDERE R O A1L 6 4 THE
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3 RORBELTHERBD (p<05), 2 RORBETHEREMNZR L. (p<05) (Fig4).

Table4  Parameters in performance caused temporal changes in 6 subjects

Subject Subject Subject Subject Subject Subject Subject
A B C D E F G
SLR ANOVA™* SLR ANOVA SLR ANOVA SLR ANOVA SLR ANOVA SLR ANOVA SLR ANOVA
Ball velocity :
Vertical velocity (my/s) T 1vs9¥ T 1 14vs9 T ons /" s /' 2vs9 T 1 12vs8,10
Release :
Angle of release (deg) / }1:2;910 T oaavso 1T 3vso /" ns T 12vs9 T 1 12vs10

/" : Increase (p<.05) , T :Increase (p<.01) , T T : Increase (p<.001) ,

N\ : Decrease (p<.05) , | : Decrease (p<.01) , | | : Decrease (p<.001) , Blank: no significant

2 set number VS set number : significant difference at p <.05, n.s. : no significant

3% SLR : Simple linear regression analysis, ANOVA : One-way analysis of variance
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Fig4 Changes in the mean number of fungoes in each of the catching score
for all subjects with progressing the set ( in study 3)

*set : Significant difference vs the set in the mean number of fungoes in score 3 at p<.05

Fset : Significant difference vs the set in the mean number of fungoes in score 2 at p<.03

HER R IZ I TIE, CAT BATH®R, CAT Wil a5, LFC M &5, RFC M s,
RFC JEEAEIMAE (), &Y CAT FRREEIAE (S 2 RE SO Mz HE U CRelRe
M bz R L7z, FrZ CAT SETEE X 6 4 CHERZ bZR L (Table5), 6 /3T A—HX —4=

TIZBWCHEREMEZ R LT,

Table5 Parameters in catching phase caused temporal changes in 6 subjects

Subject Subject Subject Subject Subject Subject Subject
A B C D E F G
SLR ANOVA™ SLR ANOVA SLR  ANOVA SLR ANOVA SLR  ANOVA SLR  ANOVA SLR ANOVA
instant of catch (CAT) :
i 1vs6-10
height of head (% Body height) s T o1ws THs? 7 s T12mersi 11 (A0

/"¢ Increase (p<.05) , 1 :Increase (p<.01) , T T : Increase (p<.001) ,

. : Decrease (p<.05) , | : Decrease (p<.01) , | | : Decrease (p<.001) , Blank: no significant
2% set number VS set number : significant difference at p <.05, n.s. :no significant

2% 3% SLR : Simple linear regression analysis, ANOVA : One-way analysis of variance

EERRMEICB VT, Z2HD/NT A= —TH@T RN AET 5 2 LR S
W, FOPRTYH, EEEEHEE (DUF, PFC &WE3) BEERIE KN/ ME /A, MER %
Bt (BOAR) , REL $ERI0HE NAMIERA L, K OF REL $Ek i B M4 BT apia o s
W CREE OB 38 U TR ZE A 7R L7z, PFC R ERIBIE /K NS £ B2 J OF
MER [RPASI A (BSAD) 134 203 F BB, 3P AEREMNEZTRL, ZbDJ5m a2
INB— ATy Tz, REL BERIuf B A B 13A & 7eidb 2 7” Lz, REL &ERME M4 iE

A, AERENEZ R L= (Table6).
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Table6 Parameters in throwing phase caused temporal changes in 7 subjects

Subject Subject Subject Subject Subject Subject Subject
A B C D E F G
SLR ANOVA™  SLR ANOVA SLR ANOVA SLR ANOVA SLR  ANOVA SLR ANOVA SLR  ANOVA
instant of Pivot Foot Contact (PFC) :
. ] . 2:5vs9 3vs6.9 34vs7
shoulder horizontal AAA™*™ (deg) Lolvwssgao® 1T S | ons T Ll 2460 /s L o1owio
4vs10

instant of Maximal shoulder external rotation of the throwing arm (MER) :

1-5vs6 Lvs7 2-7vs9,10

hip joint angle of the stride leg (deg) T i“‘)m o b 14,89 vs 10 N 2vs67 Ll 16vsso 7 s T :’25’5\1610 Lotvsto
13-5vs 10
instant of release (REL) :
155,6,9,10 1vs3-10 14 vs5-9
shoulder internal and external rotation angle (deg) | 1vs8 11 245w000 1 ;VZ;A,{)-K,IO T §z:(5)91010 [ ;:zj;om 1l i;“v(:véo [ i:’:\gg
elbow joint angle (deg) Loiw27900 | L asweto || 12wsdaes ] ;'\5,5\:7710 Ll ;L:j:g 1 ;v:;-lo Lotwss
3vs7.9.10

/" Increase (p<.05) , T :Increase (p<.01) , T T : Increase (p<.001) ,

. : Decrease (p<.05) , | : Decrease (p<.01) , | | : Decrease (p<.001) , Blank: no significant
2% set number VS set number : significant difference at p<.05, n.s. : no significant

%% SLR : Simple linear regression analysis, ANOVA : One-way analysis of variance

650 AAA : abduction and adducton angle
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