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ABSTRACT

Effects of functional training on elite female archers on
health fitness, athletic fitness and isokinetic muscle
function

Kim Sun-Eun

Advisor @ Prof. Kim, Hyunwoo Ph.D.

Major in Physical Education,

Graduate School of Education, Chosun University

This study was conducted with the purpose of comparing and analyzing the changes
in health, athletic stamina and isokinetic muscle function before and after
training by applying a functional training program to middle school female archers.

Eight female archers from U middle school in G Metropolitan City were selected as
subjects for this study, and they were composed of players officially registered
with the Korea Archery Association. After explanation, subjects who voluntarily
expressed their intention to participate in the study were selected.

In order to clarify the purpose of this study, the difference analysis to verify
the effectiveness of the 12-week functional training program was SPSS Win Ver. 27.0
statistical program was used. Descriptive statistics Mean and SD were calculated
for overall calculation of the collected data, and a paired-sample t-test was
conducted to find out the difference between functional training programs. The
statistical significance level of all data analysis was set at p<.05. verified.

After applying a 12-week functional training program to middle school female
archers who participated in this study, health fitness, exercise fitness, and
isokinetic muscle function were examined and analyzed, and the following
conclusions were obtained.

First, there were statistically significant differences in body composition,
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muscle strength, muscular endurance, flexibility, and cardiorespiratory endurance,
which are the top five variables of health fitness. Looking more specifically, the
body composition variables were weight (t=3.785, p<.01), body fat percentage
(t=3.376, p<.05), muscle mass (t=—4.038, p<.01), and BMI (t=-4.038, p<.01),
respectively. =8.892, p<.001), it was found that each variable had a significant
effect. Muscle strength variables were found to have a significant effect on each
variable, such as grip strength (t=-5.696, p<.01) and back muscle strength
(t=-12.402, p<.001). Muscular endurance variables were found to have a significant
effect on push-ups (t=-5.879, p<.01) and sit-ups (t=-3.902, p<.01), respectively.
Flexibility variables were at the level of pericubic flexion (t=-1.773, p<.127) and
posterior flexion (t=-3.868, p<.01), respectively. was found to have a significant
effect. It was found to have a significant effect on the level of 20m round-trip
long running (t=-6.463, p<.01) of the cardiovascular endurance variable.

Second, it was found that there were statistically significant differences in the
top 5 variables of exercise stamina: agility, balance, coordination, agility, and
reaction time. Looking more specifically, it was found to have a significant effect
at the level of the side step of the agility variable (t=-3.488, p<.05). It was
found that the equilibrium variable had a significant effect on the level of
standing on one leg with eyes closed (t=-5.889, p<.01). It was found to have a
significant effect on the level of eye-hand coordination (t=5.835, p<.01) of the
coordination variable. The instantaneous power variable was shown to have a
significant effect by variable at the level of long jump in place (t=-11.125,
p<.001) and high jump in place (t=-6.128, p<.01), respectively. It was found to
have a significant effect on the level of light-sound response (t=6.297, p<.01) of
the response time variable.

Third, there were partially statistically significant differences in the
variables of muscle strength and muscle power, which are the top two variables of
isokinetic muscle function. Examining the isokinetic angular muscle strength
variables in more detail, there was no significant effect on the left extensor at
the level of Newton Meter (t=-1.704, p<.139) and Body Weight (t=-.512, p<.627),
respectively. The right extensor muscle was found to have a significant effect by
variable at the level of Newton Meter (t=-3.090, p<.05) and Body Weight (t=-3.680,
p<.05), respectively. The buckling muscle was found to have a significant effect by
variable at the level of Newton Meter (t=-3.124, p<.05) and Body Weight (t=—4.044,
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p<.01), respectively. The right flexor muscle was found to have a significant
effect by variable at the level of Newton Meter (t=-4.927, p<.01) and Body Weight
(t=—4.199, p<.01), respectively. In the case of the isokinetic angular muscle power
variable, the left extensor muscle was found to have a significant effect by
variable at the level of Newton Meter (t=-11.068, p<.001) and Body Weight
(t=-2.905, p<.05), respectively. The right extensor muscle was found to have a
significant effect by variable at the level of Newton Meter (t=-5.489, p<.01) and
Body Weight (t=-3.783, p<.01), respectively. The buckling muscle was found to have
a significant effect by variable at the level of Newton Meter (t=-9.172, p<.001)
and Body Weight (t=-7.971, p<.001), respectively. The right flexor muscle was found
to have a significant effect by variable at the level of Newton Meter (t=-12.822,
p<.001) and Body Weight (t=—6.146, p<.01), respectively.
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ARAFE JAR AL BEHI] Rl AN A At BelE HEF v
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2. % A

a. WA A B9

(1) Side-Step
Side-Step A= A719] wHAE FolR e HFE
okl gmpr} wo] 3 4= QlEvt sk MY WHAS A
AT AR = HAF Ao =k °
7RG AANE Ak, A7

] > -
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BN 2020 ANdel 42 A de, 29 44 HE $e dang su
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AT g 2-3m ARl AR ANE AASAL, W A F B LYn F2
& TR A QA B EE e AF0] den AU ME =
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1. A7 Ag AAF B

WAl AEE A% AY A A A4S F 87 AN PASAL, 4ol
Ao A AL Avle] #2379 <® 33 gow, A Aol AA A7

< <9 3>, <9 4>, <9 5>, <I9 6>, <I¥H 7>, <I¥ 8>, <I¥ 9>, <IH

MY AREA AAe AN A3

AZAE  AAxA kg A In-Body 770

A A &
BMI
=<9 kg ok ST-5401D FAS-Korea
Hj ¢ ST-5420 FAS-Korea
<A T reps I3 9 7] FAS-5360 FAS-Korea
w77 FAS-5370 FAS-Korea
a4 cm A A= DHT-5412 Takei-Japan
A= TKK-5402 Takei-Japan
A A4 reps 20M 4 @ adg] 7] BS-SR In-Body
X3 578 Wl Unit 117) & 871 ZAAF ]
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1% 5. ST-5420 FAS-Korea

’xl“

-

1% 7. FAS-5370 FAS-Korea
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1% 4. ST-5401D FAS-Korea

1% 6. FAS-5360 FAS-Korea

d
SE

1% 8. DHT-5412 Takei-Japan
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AaE Al AA

Ao G5} YL

2 <™ 11>, <19 12>, <19 13>, <1

falt)

ule] A & o Az FAsA, 22
<E 4>9} 2o, HAp gulel A Ab
14>, <719 15>, <19 16>3 Zt}

1o

2]

fas

<E 4> 5 AY HAF A F5 9 P9A
i AR AANES A= SRR R
=AY 1A sec Apo] = A ST-110 FAS-Korea
FYA cm T AL 2 AT DHT-5412 Takei-Japan
474 sec - A 4x4 T-Wall IMM-Germany
Ll Eds sec Uoag] RESAIZE ST-140 FAS-Korea
Sl cm A AFe] E 2 5 7 FT-7700 FAS-Korea
A Ape] ol 7] ST-150 FAS-Korea
X3 s7wel Unit 67 & 670 AAF A

19 11. ST-110 FAS-Korea

1% 12. Stop Watch
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S7H7IE A4 ety des A&elal, ARl w7 2oE AX A
o Aol Hdg stE + AEE Jyslen, FHZEINMS Fdsk= d 3
of el W el vlE AN EF zbEeA 2HE Fol ATE AWsTh
= Aol AEd Ve FHZRaRY] FAA AFUEES <E 7>, <E 8, <E
9>9}
<#E 6> 7] FHRZEIOY VI U s
A 713t L4 A1 ZE =3
AP AL 2 4-3} 2¢d 24 09:30~11:30 AP AR 213
15H7] 4 49 54 24 09:30~11:00 e 2 kst ¥
2% 4 45 59 9% 14:30~16:00 T I s |
3cHA| 45 4-= 5¢ 271 09:30~11:00 7157 &9
AR AL 2 o= 24 2% 15:00~17:00 ARS-HAE 213
1~3%HA] 127 64 98 A ZF 3714 54
<E 7> 71 FEEZEOH 19
=% Fd4n FAAA FEAE AFE AE A1zt
Procedure Program o . N
(Target) (Tools) (Position)  (Intensity) (RPE)  (Set) (Time)
o Yoga Mat )
Ready Warm Up Flexibility Free Free 9-12 Free  10-15min
Form Roller
Main 1. Shoulder Press Strength Vipr Standing 10-12reps 12-13
,  Mountain All Body 0 Box  Activity  1520sec  15-17
Climbers Endurance
3. Side Drills Agility Color Con Activity 10-12reps 17-19
Balance L .
Coordination Yoga Mat Prone 10-12reps 15-17 3-5 60-70min
Push Up
Medicine Ball Quickness Medicine Lunge 10-12reps 14-16
Squat Jump Ball
6. Reaction Starts Reaction time  Witty Sem Dash 10-15m 15-16
Hold Bal Yoga Mat  Supi 20-25 12-14
n in 251 -
Sit Up alance oga Mai upine eps
End ‘Warm Down Flexibility Yoga Mat Free Free 8-10 Free  10-15min
Form Roller
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<¥ 8 7] FHXE I vk

[kl

Ex FdgH  FEAA RFAE AR AE A1zE

Proced Pr
cedure ogram (Target) (Tools)  (Position) (Intensity) (RPE) (Set)  (Time)
Y Mat
Ready Warm Up Flexibility oga va Free Free 9-12 Free  10-15min
Form Roller
Main 1. Lateral Raise Strength Dumbbell Standing 12-15reps 13-15
All Bod
2. Long Pitch o Color Band  Activity 25-30sec 17-19
Endurance
3. Diagonal Drills Agility Blaze Pods  Activity 15-20reps 18-20
All Bod
4. Dead Lift . © -y K-Box Standing 15-20reps 17-19 3-5 60-70min
Coordination
5. Lunge Jump Quickness ~ Verti Max  Jumping 10-15reps 16-18
Reacti Electroni
6. Sound Starts caction STOME Dash 1520m 1719
time Whistle
7. Dynamic Balance Balance K-130 Standing 30-40sec 14-16
Y Mat
End ‘Warm Down Flexibility osa v Free Free 8-10 Free  10-15min
Form Roller

[

<% 9> 7lsA FREZEIY 39

B3 TR FEAA RFRE A= AE ks

Proced Pr
cedure ogram (Target) (Tools)  (Position) (Intensity) (RPE) (Set)  (Time)
o Yoga Mat )
Ready Warm Up Flexibility Free Free 9-12 Free  10-15min
Form Roller
Over Head
Main 1. ver Hiea Strength Bar Bell Standing 15-20reps 15-17
Squat
All Bod
2. Short Pitch o Verti Max Activity 30-40sec 18-20
Endurance
Front Back
3. ront Bac Agility ~ Blaze Pods  Activity ~ 15-20reps  18-20
Pedaling
All Bod;
4. Power Jerk . © .y Vipr Standing 15-20reps 17-19 3-5 60-70min
Coordination
S. High Jump Quickness ~ Verti Max  Jumping 15-20reps 17-19
Anomaly Reaction .
6. . . Witty Sem Dash 15-20m 18-20
Starting time

7. A-Skip Balance Balance Bosu Ball Standing 40-50sec 15-17

Yoga Mat

End Warm Down Flexibility Form Roller

Free Free 8-10 Free  10-15min
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V. 94+ 23

A. 27 A9 v B8l ze] 24 A3

a1 =3 .

| 5o ALAE o 54.70kgoN A AR

AN, BAXHCZE F3 x}o]
- AP 26.91(%FAT)I A A

FANORE &

k!
B3t 52.01kgOE 2.68kg Hotxl 21 FAT
(p=009)7F Yehd Zle & ¢ Ak AALES] A
s}

o o
)
w M
2

o
S o
-
S =
o
35
oo
SRS
rL§
OIS
o >
o 3
m-,—fl_m
01%%
30

pe
S5 A AP 37.36kg AFFE A 44.14kg 0 E 6.78kg Tl S 7FsE A gl
& 5 AL, SAHCRE Fo 2o)(p=007)7F vEhd e & 5 SISt BMIky/
A5 AR 24.01(kg/AVE M)A ARE A 20.39(kg/ A M) R 3.62(kg/ A

Am) 27 0 bl A% qAT F AW, FAMORE KA 2o)p=000)7F 1+
PN
T

<E 10> AA 24 7 W wa 9 o] B4 A%
5z

T AR AAL AFEZHAL |zt Difference
Unit Pre Test Post Test M+SD t p
Al (kg) 54.70+6.41 52.01£7.16  2.6857+1.8774  3.785" .009
AALE(%FAT)  2691+7.49  21.94+4.40  4.9714£3.8956  3.376 015
L5 (kg) 37.36+2.61 44.14+3.43  6.7857+4.4465  -4.038" .007
BMI(kg/A1dm)  24.01£2.58 20.39+1.67  3.6286+1.0797  8.892"" .000

#ip< 001 *+p<,01 *p<,05

_43_



o/
gaa)
(n
rJ

)

o
ojiy
R

B
e
ol

0

Jo

)

3E 11>9 2

Ad= <

o Abd-Ak

o

30.67kg

AT

T 60.43kgoll A A 68.29kgC 7 7.85kg U Eoldl A&

PN
T 3l

ok
=

(p=.001)7} YEbG A&

3r
=

slo)
=

3

3

W2 AR

Ml g Apo] ¥4 Az

AR

B
Vv

Difference

74

A

Post Test M=SD

Pre Test

Unit

.001

25.2642.37 30.67+1.92  -5.414242.5149  -5.696"

°Fel(ke)

-12.4027" .000

60.43+4.33 68.29+4.97  -7.8571£1.6761

vl -2 (kg)

***p<’001 **p<’01

=

W o] ¥4 Az

H|

p—

3. ATY W

12>9} 2t}

857 AR

2
%

)
e

)
xr
gl

Aol &

1]
=

A vl @

ke
T

Ml o] APE-AL

It 29.00reps®ll

1)

[e]

7t 34.57reps® 5.57reps U E9]

3

E

A AE

A

I 31.86repsll Al AR

PN
T

001)7F YERG RS &

5(]—0](p=

s

9

ot 7

=
=

7t 40.14reps= 8.28reps U]

RYE
o
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T8 AFAAAL  ARERHAL EFHzat Difference
Unit Pre Test Post Test M=SD t P
3] 3 7] (Reps)  29.00£6.06  34.57+529 -55714£2.5071  -5.879" .001
A ELO7)7(Reps) 31.86£6.09 40.14+£2.73 -8.2857+5.6188  -3.902" .008
#p<,01

= T guBRY =3
A W] ol F AR Ayl A ARAANZS AFAE A 1031emoll A A
T 13.54cmE 322cm®E U] Bt RS gl ¢ QA FANCEE fost
}_

Ei
(p=127)= YERYA] ok
—?%91 A AR E 46.87cmow A}—?ﬁéﬁ 53.77cm®E 6.90cm U Eold RS &

T8 AFRAAAL AFSEHAL ZFHA Difference
Unit Pre Test Post Test M=SD t P
73 A0 = (em) 10.3146.94  13.54£6.30 -3.2285+4.8189  -1.773 127
A -2 (cm) 46.87+5.32  53.77+5.95 -6.9000+4.7194  -3.868" .008

**p<’01
5. A¥A T W<l vl B Ao] &4 AR
F3 oA FTAFEL o AT V54 FUTZZIRL B A TY

_45_



Lol Qo AR AR HAF vl W Aol & A% A
AR FE W FAIFe Ao HE 20
ok 48.71reps® 22.28reps B Eo|ut

e
A\
b
~
V
©
o
kv

O F% {3 Aol(p=.001)7F YERE RS & Sl

<X 14> AH AT Hel Hlw 2 xpo] B4 Ay}
T APARHAL AREFA xF

Post Test M=SD t )4

<} Difference

v,

Unit Pre Test

20M &= 2@ EE]7|(Reps) 26.43+8.30 48.71+7.61 -22.2857+9.1234 -6.463" .001

**p<’01

B. % AY Blx " xo] 4 A3

1.29repsoll Al A= 3t 34.00reps =
oz §93 240|(p=013)7} L}

)
Y
oX,
(E
[-'O
1o
-
i_v‘l
)
©
i
u
1o
)
o
>
Y
offt F-:
N oL
i
(98)

T AP AL AFEA AL EFHA} Difference
Unit Pre Test Post Test M+£SD t D
31.29+3.04 34.00+2.00 2.714342.0587  -3.488" .013

Alo] = A~ El(Reps)

*p<,05
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S8 ofx} FFAFES Yo AP eA FHZRIRS FI FPYAY A
Ao AFH-AFE AL vl W zpo]E A S Ak <d 1657 )

FEd W AR Aol Af AREIE 13.60secoll Al AT 54.44secE
40.84sec U FE ZE gld 4 S, SAIAOREE Fogt Ao](p=.001)7F e

<3 16> B Wl v g9l 2ol A A

T AL A} AFEAAL EFHx} Difference

Unit Pre Test Post Test M+SD t D
T2 ) (sec)  13.60+13.76  54.44+15.29  -40.8473+18.3521 -5.889" 001
#p<,01

3. ¥2A Wl vlw QU xpo] B4 Azt

T de4 d

o
El
2
B
o2
ol
r>~
-
il
il
=
o
o
i
)
o
o
~
o

rO
10 of\
>
>
N,
~
>
-
Y
S
>
=
El
g,
Wi
)
o
il
S
1%
<
iib)
&
fr ofr
A
=4
3
v
&
Y
O o

60.56secoll A A 3t 48.93secE
OFE §o8 2o|(p=.001)7} e}

A
olo
oX,
e
o
1o
-
i—"z
o
o
ith)
:11'
1o
o
>~
>
2
ot
=Y

30
39 o
M
of
o)
2~

<X 17> F87 Wl vl 9 o] A A
T8 AR AAY AP A AL ¥FHxt Difference
Unit Pre Test Post Test M+SD t P

- P2 (sec)  60.56+7.29 48.93+6.52 11.641745.2783  5.835™  .001
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ar

Aol g BAE Ak <

=)
=

F A4 vl

Q1] AbdAb

AL, A

-

B

o/
o
el

e 7

4

3 163.94cmE 12.34cm Y

5
T

151.60cmeoll A A}

oL 89

24o] (p=000)7} LFE}

&

I 33.43cmZE 3.71cm ©] &

3

E

I 29.71cmol| A AR

3

NEE:

-
2

A AR 0] 7]

)3Tt

[e)

PN
T

o)
=

Fol(p=.001)7F vebd s

Aol ¥4 A3}
A

)
ARAAA

Difference

F24

ah

Post Test M<£SD

Pre Test

Unit

.000

163.94+7.11  -12.342942.9353  -11.125™"

151.60+6.71

A A2 b 2] 5 7] (cm)

.001

-6.128™

-3.7143+1.6036

33.43£1.72

29.7142.93

A AL 32015 7] (em)

#0ip< 001 *p<,01

19>9} 2t}

o 0.27secol A AFS
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v
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<3 19> RESAIZE W1 Bl W Apo] A A}
T AFA AL AP AL EFHA) Difference
Unit Pre Test Post Test M=SD t D

1l 2 ]S (sec) 0.27+0.02 0.25+0.02 0.0174+£0.0073  6.297" .001

g - FAlZ(Newton Meter)
AR 114.86(Nm)oll A AFTH F 140.14(Nm)E 2528(Nm)WHE 8lo] o &Ate A
S A F doy, FAACREE F% Ao|(p=.139)7F YEFEA FSkth A
(Body Weight)®] 7% AFAEA  210.14%BW)oll A AFSHF 222.86(%BW) 2 2
1271(%BW)THE o] ¥ &dd Zg g & o, FAFCEE FoTh A}
o](p=.627)7} LERA = 2kSktt

2l (Newton Meter)<= AFd 1t 123.29(Nm)ol| A AFEH 1 150.29(Nm)= 27.00(Nm)TF

C)

Ey
[40
1o
to
[-‘O
-
2
)
o
iind
_\?_l‘
1o

F Tl o FAE A AT F A%, FAHCEE foF Aelp=.021)7F 1
Ehd ZS #Fld 4= 3l A1 (Body Weight)2] 749 AFAE T 212.43(%BW)°ll A
At 225.29(%BW)E 39.85(%BW)HE ZEo] o FFE AS AT 5 e
TAHCRE fFoA7E Aol(p=.010)7F YERE Ze A3 ek

e 4 .
}}%%(Newton Meter)> ARAE T 53.57(Nm)oll Al AFSFH 3t 74.14(Nm)E 20.57(Nm)REH
st ZFo](p=.020)7F YERG

H e g g9 S AU, BAHORE 4
S APAE A 93.00(%BW)CI A AR

]
F13 5 AUtk HZ(Body Weigh)® 7
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Hit 122.00(%BW)E 29.00(%BW)5HE <3 o] 1

A ORI FeIFE Aol (p=007)7t vEhd A& Sl £ Al
$-=Z(Newton Meter)= A 56.29(Nm)ol A AF3-H 4 83.43(Nm)Z 27.14(Nm) T+
o] o FAE e AT F AN, FAHORE {2 2] (p=.003)7} vrER
AL gelst 4= ot -F I (Body Weight)S] 7% AR 101.00(%BW)ol A A}
FH I 128.86(%BW) O = 27.85(%BW) i Eo] 1 dE RS FAd 5 glglon,
SAAORE FTE Aol(p=.006)7F LERS S &l 5 Qivh
<3 20> 7ty w1 vla W oxfo] FA Ay
T8 AR AAS AFZAAF EFHz} Difference
Unit Pre Test Post Test M+SD t D
Al (Newton Meter) 114.86+21.69 140.14+431.29 -25.2857+39.2544  -1.704  .139
FA1H(Body Weight) 210.14+34.44 222.86+59.21 -12.7143+65.7336  -512  .627
$-Al(Newton Meter) 123.29+20.60 150.29+23.03 -27.0000+23.1157 -3.090" .021
A1 Z(Body Weight) 212.43+36.88 252.29+34.97 -39.8571+28.6556 -3.680" .010
FZF(Newton Meter)  53.57+6.85  74.14+16.79  -20.5714+17.4247 -3.124" .020
= (Body Weight) 93.00+19.05  122.00+17.32 -29.0000+18.9737 -4.044" .007
- (Newton Meter)  56.29+5.96  83.43+12.07 -27.1429+14.5766 -4.927"" .003
$-=(Body Weight) 101.00+4.24 128.86+17.21 -27.8571+17.5540 -4.199" .006

#p<,01 *p<,05
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= = .

= Hele] o< A4 Aol A5 FAl(Newton Meter)
& AP 67.57(Nm)ell A ARt 80.29(Nm)E 12.71(Nm)RHE ©
T A9, FAFCEE Fo% 20| (p=.000)7} YEFE RS gl 4 Qi)

=

A Z(Body Weight)2] 790l AFAHF 123.71(%BW)ol A AFFH A 155.29(%BW) 2
A
o

Fe e g2 F glgler, BAHCRE FI% Aol

—4
o
~
%

)
2

o
o
0,

(p=027)7F YEbdE 2 AT = U3k

$-Al(Newton Meter)= A+ 76.71(Nm)ol A AL 7+ 90.86(Nm)Z 14.14(Nm)TH=
g e A4S Fad 4 Qi FAFCEE Fo% Aol(p=.002)7} YERG A&
gelsh 4= Ql3lth A (Body Weight)2] %ol = AFAE o 140.86(%BW)oll A A4
Tt 162.43(%BW) S 2 21.57(%BW)RHa U &9 Z1S Q1d = qljlen, $A4cs
= Fg AFol(p=.009)7F vERt S gl 4 ik

F= T (Newton Meter)> AHA 3+ 36.14(Nm)I Al AFFH A 75.71(Nm)Z  39.57(Nm)RHF

e Aes FAT F AN, FAANCRE FT ] (p=.000)7} HERE 2

o

skled = AATE FEEBody Weight)e] d-F-ol= AR 66.71(%BW)ollA] AL
T 84.43(%BW)C.Z 17.71(%BW)RHE T dd As gld + qdon, A4
gk 2Fol(p=.000)7} HERF A& Fle 4 SlSITh
$-=F(Newton Meter)~> A H 1 41.43(Nm)ol| A AFSH - 7529(Nm)=E  33.85(Nm)H&
A AS AT F A, SAHCEE {FY% ZFol(p=.000)7} HERF F&
skold = QATh = E(Body Weight)e] ol %= AFAE A 75.71(%BW)elAl AF$-3
98.57(%BW)Z 22.85(%BW)%+Z o At gled = qglen, AR
°Jgt Aol (p=.001)7F YERE A&

ki

ki

o T
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21 v g xpo] B4 )

TR AFAAAS AL AAS EFHA} Difference

Unit Pre Test Post Test MSD t D
A (Newton Meter)  67.57+8.96  80.29+8.26  -12.7143+3.0394 -11.068"" .000
FAZ(Body Weight) 123.71£13.40 155.29+26.87 -31.5714+£28.7510  -2.905"  .027
$-Al(Newton Meter)  76.71+12.13  90.86+10.33  -14.1429+6.8173  -5.489™  .002
$A(Body Weight) 140.86+15.75 162.43+18.48 -21.5714+15.0871 -3.783"  .009
FH=(Newton Meter)  36.14+4.06  75.71+11.37 -39.5714+11.4143 -9.172""  .000
F=(Body Weight) 66.71+11.60 84.43+10.83 -17.7143+5.8798  -7.971""  .000
S (Newton Meter)  41.43+3.31  75.2946.40  -33.8571+6.9864 -12.822"" .000
S (Body Weight) 75.71+7.25  98.57+7.35  -22.8571+9.8392  -6.146"  .001

#xp< 001 *+p<,01 *p<,05
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