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The relationship between performance factors and physical fitness in
secondary school female biathlon athletes

Kwang-Kyu Lee', So-Yoon Lee’, & Tae-Beom Seo’*
Korea Institute of Sport Science, *Korea National Sport University, & >Jeju National University

[Purpose] The purpose of this study was to examine the relationship between performance factors
and physical fitness in secondary school female biathlon athletes. Participants in this study were 14
female biathlon athletes. [Methods] All factors such as aerobic capacity(VOuma, %AT), wingate test(peak
power, average power, fatigue index), isokinetic test(trunk, knee, hip, ankle), 1RM test(leg press, chest
press, lat pull down), physical fitness(grip, knee and back muscle strength, sit & reach, power, agility)
were tested. In order to analyze collected data, pearson product moment and multiple regression
analysis were utilized. The results were summarized as follows : First, there was a significant correlation
between aerobic. [Results] The results were summarized as follows : First, there was a significant
correlation between aerobic capacity and three factors(standing broad jump, isokinetic test 60° right knee
extension)(p<.01). There was a significant correlation between wingate test and four factors(isokinetic test
30° left ankle ever, 30° right ankle ever, 120° left ankle inver, leg press)(p<.10). [Conclusion] These
results suggested new evidence that ankle strength is necessary for performance in female biathlon
athletes.

Key words: Winter sports, Biathlon, Performance factor, Physical fitness, Multiple regression
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Subject — | - Female Biathlon Athletes(N= 14)
!
Charac- . .
teristic - Height, Weight
!
Aerobic test — | VOopax, %AT
!
Hand, Back & Knee strength,
Fitness test — Situp, Sidestep, Sit & reach,
Stand broad jump, Sargent
!
IRM test o Bench press, Lat pull down,
Leg press
!
Anaerobic o Peak power, Anaerobic
test capacity, Fatigue index
!
Isokineti
SOIIEte — |- Knee, Trunk, Hip, Ankle
test
Fig. 1. Laboratory process
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Table 1. Biodex Manual Protocol

Joint Speed Repetition Motion
60°/sec 5
tension/
1 knee  180%sec 7 exensio
flexion
240°/sec 26
s 30°/sec 3 exten.sion/
120%/sec 12 flexion
. 30%/sec 3 abduction/
3 hip .
150°/sec 12 adduction
30°/sec 3 i
T cvrsion
120°/sec 12 inversion
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Table 2. Mean & Standard Deviation
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Variables M SD

Bench press(kg) 27.86 3.28

IRM Leg press(kg) 11543 27.24
et Lat pull down(kg) 34.21 6.59
Back strength(kg) 72.43 11.75

Knee strength(kg) 69.32 9.20

Grip strength(kg) 25.29 2.73
Sit-up(rep) 39.14 5.65

Fitness Stand broad jump(cm) 185.43 14.91
test  Sargent jump(cm) 36.00 6.88
Side step(rep) 39.21 2.81

Sit & reach(cm) 15.55 3.50

30° trunk extension 224.37 54.18

30° trunk flexion 103.64 18.37

120° trunk extension 160.91 59.88

120° trunk flexion 97.49 21.71

30° hip abduction(Rt) 82.76 15.52

30° hip abduction(Lt) 78.21 15.24

30° hip adduction(Rt) 56.49 24.30

30° hip adduction(Lt) 55.34 16.13

150° hip abduction(Rt) 54.51 10.66

150° hip abduction(Lt) 54.04 12.72

150° hip adduction(Rt) 50.40 18.52

150° hip adduction(Lt) 42.42 10.92

60° knee extension(Rt) 129.36 25.95

60° knee extension(Lt) 127.81 19.34

60° knee flexion(Rt) 63.59 12.17
Isokinet 60° knee flexion(Lt) 63.54 12.24
ic test _180° knee extension(Rt) 90.04 14.39
180° knee extension(Lt) 9241 10.20

180° knee flexion(Rt) 50.12 6.88

180° knee flexion(Lt) 49.54 7.79

240° knee extension(Rt) 79.04 11.41

240° knee extension(Lt) 79.04 6.86

240° knee flexion(Rt) 49.13 7.14

240° knee flexion(Lt) 46.13 5.80

30° ankle eversion(Rt) 18.10 2.82

30° ankle eversion(Lt) 15.00 3.52

30° ankle inversion(Rt) 18.89 3.99

30° ankle inversion(Lt) 19.54 5.78

120° ankle eversion(Rt) 13.56 2.94

120° ankle eversion(Lt) 13.56 3.26

120° ankle inversion(Rt) 16.28 3.71

120° ankle inversion(Lt) 15.62 2.95

GXT  VOjpmux(ml) 50.57 3.26
test  %AT(%) 80.43 10.08
Anaero Peak Power(ml) 444.79 87.29
: Average Power(watt) 317.56 42.15
bic test T igue Index(%) 3056 217
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Table 3. Factor Analysis of Variables

Variables VOomax %AT Peak Power Fatigue Index Average Power
Bench press(kg) -.108 334 480 324 426
Leg press(kg) -354 312 359 178 635%*
Lat pull down(kg) -297 470 .607* 244 .646
Back strength(kg) -371 358 524 220 486
Knee strength(kg) -309 343 .645% 256 .614*
Grip strength(kg) -.360 180 564%* 368 497
Stand broad jump(cm) 793%* 444 239 -303 -.161
Sargent jump(cm) S587* .866%* 440 -163 229
30° trunk extension -205 343 531 078 .546*
30° hip abduction(Rt) -.062 499 496 237 424
30° hip abduction(Lt) -.100 .598* 459 .001 410
30° hip adduction(Rt) 334 .653* 161 -244 262
30° hip adduction(Lt) 254 .549* -022 =371 173
150° hip adduction(Lt) 275 .559% -.002 -124 .003
60° knee extension(Rt) 350 .928%* 291 -.128 212
60° knee extension(Lt) 018 .538* 205 .038 206
60° knee flexion(Rt) 254 .850%* 349 -.158 .209
180° knee extension(Rt) 356 .887** 312 -079 251
180° knee extension(Lt) .055 .681%* .555% 127 ASS
240° knee extension(Rt) 321 859 267 -.049 233
30° ankle eversion(Rt) -374 047 306 .629* 433
30° ankle eversion(Lt) -388 439 867** 442 .686**
30° ankle inversion(Rt) -.027 433 .669** 356 S11
30° ankle inversion(Lt) .086 .622% T1T7** 250 482
120° ankle eversion(Lt) -311 .056 .583* 455 392
120° ankle inversion(Rt) -.065 334 663%* 332 STT*
120° ankle inversion(Lt) -.147 452 .626* 275 452
*P <05 *P<.01
Table 4. VOyux Multiple Regression Analysis Asln #4E JE A QAES Sy oR s
o~ o T O BEINENS 448 23E (Table 5)% 2ok
| stand broad jump 063 2031 318 .01 AR o 9= viA e AF 8QloRe swd
VOomax=31.17+0.13*stand broad jump 60°/sec Rt Aldgo] #¥ e ASR e
(p(.01). °|= 86%9] =& AW o= Yepyton, st
MAAR| CIE3|72A Ao g2 2 o] 2te] A4 Fr=oh 2 a4
of e & F At e 8UEL WIET UFF
e 89 T AAAA(BAT)E TH5HUeR A ZAE FFAA A AL H A
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Table 5. %AT Multiple Regression Analysis

factor R2 F t p
1 60° knee ext(Rt) 0.86 74.61 8.64 .00
%AT=14.23+0.20*60° knee extension(Rt)

Fatad FOjoe CES3lFEN

| A3tE (Table 6)9 2T},
Aot o] G2 A= AY 89& Gopd A
92 91 30°/sec Lt(pd.01) 9 & U 120°/sec
Lt(p< 10)0] 9v] & Welo g Yehgtt o)& 81%
o =& AWOoRE Yehon, 5a] Wi o] 75%

o e Ay oR e} B2 230
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S WIS TR BAR SR AlEele

Table 6. Peak Power Multiple Regression Analysis

factor R2 F t p
1 30°%nkle eversion(Lt) 075 3643 493 .00
2 120°nkle inversion(Lt) 006 339 -1.84 .09
Peak power=190.24+31.72*3ankle ever-14.16*120°ankle inver

2R gol| FFe U] d
2= 30°/sec Rt
tHp(.05). &2
ArEo] 9t

Table 7. Fatigue Index Multiple Regression Analysis
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Table 8. Average Power Multiple Regression Analysis

factor R2 F t p

1 30° ankle eversion(Rt) 040 7.86 2.80 .02

fatigue index=-2.130+1.806*30° ankle eversion

factor R2 F t P
1 30°nkle eversion(Lt) 047 1065 243 .03
2 leg press 0.14 397 1.99 .07

AP=326.80+10.41*30°ankle eversion+1.11%*leg press

TEAFEY MUY % TEHL HUARAHAY
(Keren et al., 1980), FAt24d 58 (Vandewalle
et al., 1987), 554 @8 (Perrin, 1986), IRM(Lander,
1985) 2 7]4-24] AN T ZEst] T8 54 %
A BL-E4-37tE 1 9o =
S g Mol F931 A EEE
1994). Kim et al.(2010) A+E9
SRlsk7] el 2~z 2t 2A T8 54 1
ofe] AY gl EA HluEde] Jasitta k%t

2 Ao E EFA Ags e dhe
EE AT F- A 589 OE Agd HlE
Hwsh] fe HHAAAEHF (VOoma), ZAFSA
(%AT), 23] (Peak Power), 3 39 (Average
Power) % 3244 (Fatigue Index)& A8 wWSlz}
89 7 AEEA A4S AAEe EE2E 23E =9

sadt s

A e Y 2 ARG FAE 5L 37}
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