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BFFIIBIT B HBENFEML DL —= > THBROEES L UKRENZEL (Mean+S.D)

Body Height (cm)

Body Weight (kg)

Grade Group Age(yrs) Before After A Before After A
st Training 6.510.5 123.0%+3.1 124.1%£3.3 1.1° 24.3+2.4 25.2+2.4 0.92
Control 6.9%0.3 121.5+3.6 122.7%3.7 1.2° 23.6+2.9 24.2+2.7 0.6°
ard Training 8.610.5 127.9£3.0 128.7+3.1 0.8° 26.7£2.0 27.5+1.9 0.8
Control 8.6%0.5 128.4%3.2 129.4%3.4 1.0° 26.612.8 27.2+2.8 0.6°
Sth Training 10.6+0.5 138.512.6 139.84+2.9 1.3° 34.6+6.1 35.7%5.8 1.1°
Control 10.7£0.5 139.0%5.7 140.445.9 1.47 34.4+6.4 34.8%6.5 0.4

* 1 p<0.001, *:p<C0.01

RII—2 PLr—=r7RiBOLEREL LU EREANZEL (Mean+S.D)
Length of upper arm(cm) Circumference(cm) Circumference by CSA(cm)
Grade Group Before After A Before After A Before Aftre A
lst Training 22.4+1.1 22.3%0.7 -0.1 17.4%1.3 17.4+1.2 0 17.8+1.3 18.3%£1.3 0.5
© Control 21.7+£1.1  22.0%0.9 0.3 17.1%+1.7 17.1£1.7 0 17.6+1.3 17.8*+1.6 0.2
ard Training 23.6£0.9 23.6+1.0 0 18.0+0.7 17.8%£0.8 -0.2 17.7+0.8 18.1+1.0 0.4>
Control 23.1+0.5 23.5%0.5 0.4 17.9£1.5 17.6x1.4 -0.3 17.8*1.2 17.9+1.4 0.1
sth Training 25.8%1.1 26.0%1.2 0.2 20.7£2.5 20.3+2.3 -0.4 20.5+2.4 20.7+2.3 0.2
Control 25.7+1.1 25.5+1.3 -0.2 20.7F+2.4 20.2+2.4 -0.5 20.3+2.5 20.5+2.6 0.2
b p<0.01
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ML — =2 TR BB O E O 2L (Mean+S.D(cm?))

ole Fat Bone
Grade  Group Before After A Before After A Befoe After A
Ist Training 24.8%£3.3 26.4+3.6 1.6> 11.1X+4.1 12.4+4.7 1.3* 1.5+0.3 1.4+0.3 -0.1
Control 25.0+4.3 25.8%5.4 0.8 10.7+3.5 11.5£4.7 0.8 1.5+0.3 1.54+0.2 0
ard Training 24.1%£2.0 25.8+2.5 1.7 9.7+1.9 10.6*X2.7 0.9° 1.5+0.2 1.5£0.2 0
Control 26.5+£3.7 26.0+4.4 0.4 10.4%£2.5 11.0+3.4 0.6 1.7+0.2 1.5+0.2 -2
sth Training 33.6*£9.6 35.1£9.3 1.5 15.7+9.4 16.4+8.9 0.7 1.840.3 1.940.3 0.1
Control 33.8+£9.3 34.1+9.5 0.3 15.6*X9.0 16.5=9.7 0.9 1.940.4 1.8+0.4 -0.1
Muscle m. Extensor m. Flexor
Grade  Group Before After s Before After A Before After A
Ist Training 12.2+1.2 12.4%1.3 0.2 6.6%0.9 7.2£1.0 0.6 5.7+0.5 5.240.7 -0.5¢
Control 12.8+1.2 12.9%1.3 0.1 7.3%0.9 7.4%£0.9 0.1 5.5+0.5 5.510.5 0
ard Training 12.92£0.9 13.6x1.1 0.7 7.1%0.8 7.8£0.8 0.7 5.940.6 5.8+0.7 -1
Control 13.4+2.1 13.4%2.0 0 7.6%1.3 7.6x1.3 0 5.8£1.0 5.9+0.8 0.1
Sth Training 16.1+£1.7 16.7*1.9 0.6 9.6+1.3 9.5+1.4 -0.1 6.610.5 7.2+1.1 0.6
Control 16.24+2.2 15.7+1.9 -0.5 9.2+1.4 8.4+1.3 -0.6° 7.1%x1.1 7.3+1.0 0.2

41 p<0.001, ®:p<0.01, ©:p<0.05
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DER, HBhrr—=> 7k THENT 3 &
bITWwd, Lid->7T, 5FEICBITLHME
DBEAMITEEL ) OFF o, FaL ok EAR
e Pr—=2 72k > THRROWEDI L
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HEL ) OHINCHRE LRI B L NT2D, D
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RI—4 FRMUERKHIE L OCBEAMERL ) D71 0%El (MeanES.D)

Elbow Flexion

Elbow Extension

Grade Group Before After A Before After A
Maximal Ist Training 6.6+0.9 5.2+0.8 -1.4° 8.6+1.1 8.011.3 -0.6
Isometric Control 6.2+0.9 5.7%£1.5 -0.5 7.2+1.2 8.7—1.8 0.9¢
Strength (kg) 3rd Training 6.7+1.1 6.91-1.0 0.2 8.7+1.4 10.3+1.3 1.6¢
Control 6.311.6 7.1+1.8 0.8 7.7+2.5 10.7%£2.9 3.0°
5th Training 8.0+1.3 7.9%+1.2 -0.1 9.7+1.8 12.0%£2.0 2.3°
Control ~ 8.2+1.7 8.0£1.1 -0.2  10.6+1.6  10.8+1.4 0.2
+

Strength/ Ist Training 5.841.0 4.9140.8 -0.9¢ 6.5+0.5 5.510.9 -1.0°
Muscle ared Control 5.520.7 5.2+1.5 -0.3 4.9+1.1 5.8+1.1 0.9¢
(kg/cm?) 3rd Training  5.6+£0.9  5.9+1.0 0.3 6.1£0.9 6.6+1.1 0.5
Control 5.3%x1.0 5.94+1.2 0.6 4.9%1.0 6.9+1.4 2.0°
5th Training 6.0+0.8 5.5+0.7 -0.5 5.0+1.1 6.0+1.1 1.0¢
Control 5.7+0.8 5.3+0.5 -0.4 5.7+0.6 6.4+0.9 0.7"

a:p<0.001, b:<0.01, c:p<0.05 Mean®S.D
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RI—5 HFFEMEFRAHIOZE( (Mean+S. D(kg))

Elbow Flexion

Elbow Extension

Grade Group Before After s Before After b
Isokinetic Ist Training 5.1£1.0 4.24+0.4 -0.9¢ 7.7t1.4 6.5x1.1 -1.2b
Strength Control 4.3+0.7 4.3+0.7 0 6.7+1.3 7.2+1.3 0.5°
60° sec™! 3rd Training 5.3£0.7 5.940.7 0.6 7.8x1.1 8.4%0.9 0.6
Control 4.9+1.2 5.611.2 0.7° 7.3x1.2 8.61+1.7 1.3¢
5th Training 5.8+0.8 6.1+1.2 0.3 8.5+1.0 8.7x1.1 0.2

Control 6.4+1.2 5.71+0.9 -0.7¢ 8.2+1.8 8.2+1.3 0
Isokinetic Ist Training  3.240.7 2.6+0.3 -0.6¢ 6.1L£1.2 4.9%1.1 -1.2
Strength Control 3.4%0.5 3.2+0.6 -0.2 5.1+0.9 5.4+0.8 0.3
180°-sec™! 3rd Training 4.0+0.4 3.7+1.0 -0 6.5%0.9 6.940.8 0.4
Control 3.94+0.9 4.3+0.9 0.4 6.1+1.4 6.611.2 0.5
5th Training 4.0+0.9 4.7+0.8 0.7 6.8t1.2 7.0+1.2 0.2
Control 4.740.9 4.0£0.7 -0.7° 7.2%+1.7 6.711.1 -0.5
Isokinetic Ist Training 1.940.4 1.6+0.3 -0.3 3.5%0.9 3.6x7.1 0.1
Strength Control 2.4%0.6 2.0%0.5 -0.4 3.8+£1.0 4.1+0.9 0.3
300 sec™! 3rd Training 3.2+0.5 2.7%£0.6 -0.5 5.1+0.9 5.3%0.8 0.2
Control 3.0%+0.7 3.1£0.9 0.1 5.0+1.2 5.2+1.4 0.2
5th Training 2.9%0.7 3.2%0.5 0.3 4.6+0.8 5.511.0 0.9%
Control 3.1+£0.6 2.910.7 -0.2 5.3+1.4 5.2+1.0 -0.1

b p<C0.01, ©:p<C0.05

@FE MR A T

BRI ST DIERE & L CHRIE L 72 SR ki
1%, 5EEDV—=> JEET60 - sec™, 180° -
sec™!, 300°-sec”! DEEEHEICB W2 |
v—\EE%E EE S BEMELZ R L 7255123007 sec?
DEREICBITA B, Fr—=27T1%K
ENBELEMzr L7z, LrL, 1HF4EE 34F
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YL bv—= S goflETEmE R L2 (R
— 1), Fv—=2 78T, 1FE£HF%£22.90
P 555.6[E12, 34E£EH17. 4[5 534,502, 5
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TR HWERE E o2, BZEDHNDL DRSS
i LT, BESLREABER (R & v ) SEEIRGEIC A 5
NP —= 78RN TR LNVEETH -T2,



P p<<0.05
i p<0.01
B. T=Before Training M. T=Middle Training A.T=Affer Training 3% p<0.001
— 1 T | T ]
100} L iR .
o Ist -grade 3rd-grade Sth-grade
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BT — 1 EsLREAGEE Moo ok RAEEI%  (Mean, SD)
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HPHLEM—2UZRENTWE L HIE, TTNT
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TFEHIT TFNTH DB OFRIEZDEIED
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2L O%D - THEY, EEHEMOHETIC AL T
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LEIM—12, EI—2272 5BEM—24127RE LT
5 k& 912,170bpm % LE 5 EHZH T 3 ~ 7 H
T, TNENOEREIREM L & b THED v, 170
bpm#% kA% E|4&1X, BFTIETHK?20.3%,YT
D40.7%, 1K D35%, FTIZTHTN19.7%,
MK N28.4%, Mic. K?9.3% & w9 & Jiz, w»
TNLILENES > TWBZ ehbrd, L
L 29 LzamEtla, 2.0 L gy,
LR OIS & BB AR & DIED e T2 1)
NEEE HD, »POTDLEARLRECZ Eh b,
BT O NFRARSE REIC A 5 N5 .LIHIGE D
AL D LG E W) R SEET D0 F 203
FLTWIZICHEMTHE EBbNs, 2L
2B L 2EBENAMELAILH2Z B LI
FHEIL, EEL72d0nTh 5,
INLDIED L —=> JEFICEBIT AT
NWE—IHEEZ, Skubic 50N HiEEIC L0, B
—25 L FM—261cA 5N 5 & 9 %Ay v ) —
HRA 2 VERL L, MRS KD T ARz E 2 A, 2
D) DB TEBENCITE LN AT OBEIT, B
FTIFHK ?5.2Kcal/min, YT ?4.0Kcal/min,
IK ?3.6Kcal/min, 4T Cld HT?4.7Kcal/min,
MK ?4.0Kcal/min, Mic. K?3.4Kcal/min &

20, WINLEIDT N0 555350
WO TR L2 TWB I Ehbrd, L2
T4 3 yEROBEE, BT TIIHK?3.9K
cal/min, YT ?3.3Kcal/min, IK?2.5 Kcal/
min, LT TIZFHT ?3.3Kcal/min, MK»2.6K
cal/min, Mic. K?2.3Kcal/min &9 k912 &
VI EES T >T5,

ECZH Lzt v—=>7ATHE, hF Tk
NRTELL DI, BHEZRNEET 2w L IRIRIEEE
REDE LICHRTH 5 & EERC HHedliE i &
I 2RS0T, UTHEL DHEIE
HHIZOWT b v —= 7RO ke 2 4
AL

FM— 1123 » ABD b v —=> R OEREE
RUOBERENDELRZIE L 2L D THE, FOME
l2Hiz-7TlI,

WIS REAWS, TN THOHEEER?
F—=r THIBOBOBEICHIE I N L
W FTLhW, 2L, ZoRicBLTdizn

RII—1 Py —=> 7HiEICBI 5 &G & EIRENE
Differences of physical characteristics and skinfold thickness before and after training.
Body Body Chest Skinfold thickness (mm)
Variables h(e g%l)lt We(lfgh )t girth Upper sub- Iliacus Umbilicus
arm scapula
Male
n 18 18 18 18 18 18
. X 122.86 23.80 59.73 8.80 5.16 4.86 6.13
Before training
SD 5.35 2.75 3.27 2.09 1.16 2.88 3.81
.. X 124.08 24.69 60.85 9.18 5.05 5.47 5.72
After training
SD 5.36 2.87 3.17 2.59 1.64 4.06 4.07
10.018 4187 2.009 1.217 0.481 1.376 0.977
Female
n 18 18 18 18 18 18
. X 122.06 24.48 59.64 12.52 7.05 9.66 9.00
Before training
SD 6.41 3.92 4.81 4.03 3.17 6.95 5.37
.. X 123.08 25.71 61.35 12.11 7.75 8.63 7.58
After training
SD 6.64 4.74 5.31 2.79 3.49 6.40 4.83
5.624 4.122 6.772 1.039 2.646 1.597 3.648
#* 1p<0.05 #% [ p<0.01 k% :p<<0.001
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Differences of muscle strength, whole body reaction time, 50m run and 3 minute run before and after training.

Muscle strength (kg) Whole .
body 50m [3minute
Variables Grip strength | Arm strength Leg strength Back |reaction| run run
Right | Left | Right | Left | Right | Left |strength| (00° | (sec) | (m)
Male
n 19 19 19 19 19 19 19 19 19 19
Before training % 12.5 | 11.5 8.9 9.8 | 14.0 | 13.8 | 43.5 450 | 9.95 587
SD | 2.3 2.4 2.8 2.4 3.9 2.9 6.5 57 | 0.55 42
. % 13.1 | 12.9 9.0 9.0 | 15.0 | 14.2 | 50.6 385 | 9.93 619
After training
SD | 2.3 2.4 2.3 2.4 3.0 2.9 | 10.6 46 | 0.71 41
1.966 |3.441 |0.102 |1.782 |1.165 |0.471 |4.643 |5.171 |0.263 | 4.361
Female
n 18 18 18 18 18 18 18 18 18 18
Before training % 12.6 | 11.3 9.0 9.3 | 15.3 | 15.0 | 43.2 488 | 10.52| 564
SD | 2.8 2.4 1.7 1.7 3.6 3.8 8.4 43 0.71 37
After training X | 13.4 | 127 9.3 | 10.0 | 17.8 | 17.3 | 48.0 449 | 10.33| 586
SpD | 2.6 2.8 1.7 1.6 3.6 3.1 9.4 40 0.68 37
2.450 | 5.796 | 1.571 | 3.878 | 5.226 | 4.031 | 3.610 | 5.420 | 2.280 | 4.01%
* 0 p<0.05, =% :<{0.01, k3 :p<0.001
BT AEE X, yOE, Thbb, d=(x—y) Th A b, EEVEMHEEINTRS
%, 34 ElE, BT, KT L LICARICETERZ
HIEICBWTIL, BTolEz0ZTIE, 88 RKECLTWS
ML TWwahs, ZHUIERICL2ERE LS FII—27 R ORI —28i%, %1 Fhaes bk
TENDLTHA), RO 3 SEICONT, BAMIC MY —=> 78]
BIREICBWTE, BFCEBERIEZA LMLV, BOEERLIZLDTH B,
T CREFETFTABICBWIERICEMNL T :I— 313, BEERIEE O L —=> JHIE
59, BEHTREREICEKASLTEY, Zomdi NEEFHELZLDTH DL, FTRARREERE
P —=> 712k 23D THIHI)h, WIS (Vozmax) 2315 5 1172 & ) D HIE % AT
TLHHRIBEPEIREICBIT 2 8MEL, 3 -ANL WEk b vy, FRLWH T v 7#EICL 5
V= T En ) WEIR Do, EhHT FOEA D LE$2200.5~206.3bpm & KT 5 &,
INBENLDTH 5T, 183.2~187.8bpm& 9 L H e DK, F72

=213 57, &5 KIBRE, 504—F LER Y
3GEDFEBEERLIZLDTH DL, BF, LT&
LICHEB LN E AE2niE, BHIROEHLT
Y, WoEE»LATIL—=2 73R K
E(ELTWwBZ Db

EHRICHRY, BT, TFELIcksE{LlLr
LEBICEMBENTVEY, T br—=v7
ML B L 0h, BHZlERIICE LD
3D Tl e,

50 4 — M LETIE, TWFICBWTHOAFEEED

RQIZEBWTIZL.0I2ERT, Lizdt> THEDH]
ETIIVormax B LNz EALT I ENTET,
L72%%> Cpeak Vor b M2 bz L7z, ZNDER
LTI, RITVMEE L EDRFEENID, T
R IR BRIk AE A RIS %EéﬂéWL,«?U/?
DIEIL &L SN2V 2 ERERTSE S
EHDTES,

hE LY peak Voo 1, SRVEEME NI &
R TBF, KT ABCHENL TS, &
CICTFIZBWTRELEMS ALY, I
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Differences of aerobic capacity before and after training.
M?K)f(cl)fll{al Heart E;S;)lra Peak %?;k O2-pulse O2-
Variables intensity rate rate Vo: (nl/kg | @l/beat) RQ removal
(kpm/. (bpm) (breath§ (1/min) /min) (ml/1)
min) /min)
Male n=17)
Before X 415 187.8 62.8 0.973 40.7 5.17 0.979 24.3
training SD 63 11.6 9.8 0.126 5.2 0.79 0.612 2.2
After X 436 183.8 61.3 1.120 4.1 6.10 0.943 27.9
training SD 63 14.6 8.4 | 0.174 8.5 0.90 | 0.056 3.9
t 2.583 1.610 0.524 5;;6 2.31; 9;;?’; 2.756 5;55
Female (n=17)
Before x 332 185.6 62.0 0.829 33.8 4.46 0.960 24.3
training SD 72 7.9 14.7 | 0.153 3.7 0.78 | 0.092 3.0
After X 411 183.2 60.6 1.028 40.0 5.61 0.925 28.2
training SD 64 9.4 15.0 0.202 6.7 1.10 0.084 3.2
t 6.727 | 1.282 | 0.501 | 7.429 | 5.500 | 7.974 | 1.064 | 4.897
% p<C0.05, %k :p<0.01, %% :p<0.001

BN OSEZE L FEICE D E2ADKRENLD
EEZ N5,

¥72, peakVozlc B35 HRA FL—=1 78
BIZCBWTHBEEPRO LN 212 b
59, Oz-pulse iz BV THBFTIE5.17ml/beat »*
56.10ml/beat~, ZcF Tl34.46ml/beat #* 55.61
ml/beat ~& & HICHARICHEMLTEY, EI—
2913 = 9 L 7= peak Voz IZ 31} 3 Oz-pulse NZ=1k
DFEFEBMAINCR L2 D TH S, & 5lZpeak
Voz I231F % Oz-removal 12BIL Td, MEE#IC
BWITEFKALN L ->ICbhbeT, BF
Tl224.3ml/175 527 .9ml/1~, T Tl224.3ml/
122528 2ml/l~E 2z yicHEECHEML
T\ 5,

=Nk iz peak Vor DEHBEICBWT, b L —
= RO LIAEU U MR B 20525 & L7 W
W22 b b Y, O2-pulsese Oz-removal I2HE
DIEMAFRD Lz L) Z i, LHEEEDME
KRB HIRBRRKZEZNILKRICEDLNDTH S,
ZLTCEOERICIZ, oML —=> 7

BT OFBIcEbz b 20T L 3BbNL
WDT, LEOPKET OB A ETEZ L5,
52T TIC R~z O2-removal DIEIL, BHE

R ZEENE R E AL T, B akke
ﬁi%m%tfwéo%tf_@ﬁﬁ%b@ﬁi
X, RQ L —= 7 %IcE& 2 EmME D&
b TEET S L, MPIBOEEEI VLT
T2 WO BRI T L RIRE T AN
FolIEEBERTLITHAI,

FEI—3802 &M —33 % TlE, FHEHEFIZOW
T Voz(l/min)ic 343 % HR (bpm) & Oz-pulse (ml/
beat) DR 2 TN T O AT ORIEMEZ v T
FL—=> 7RI OWTRRLAE LD TH B,

CEII—3413, FnbofEL (RUREMR)
PREBCRLIZDDTH BN, BFTlEtr—=
Y UHIBICBWTCERF LA S b, BIEE N Voz
(I/min) D#ETIZ Fv—=> 7% TIE, BLAX
TI4AET L TV 2, %72 %F Tld Vou(l/min)h®
Bl blc L2 THRIZKE ({ETFL,1 /min
TIE25~30#bIET LT B 2 Edbrd, 20
Z tiipeak Vo DRBEEN L 5T, & D KVEL
MEDEERIEIC B W T, ITFREREE»ES
Nz RLTWS

2 LTAHDLE, BRI TV LIFHRIESR
Hagelz, BEMRICBYTY, Mrv—=r7%MH
PEEZIE, U VREENDL L) ENbYD
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