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A AAACRE ded FrAAY 7] Y=
Z7e 7MY dF4Ql A2x 2otk (Junge et al.,
2004). =9l ¢ 20239 449 7o AE
Mee 28,2249 (42 26,7379, oAb 1,487
), 589 A4E 94,7887 (A} 91,8461, o
2 2,9429) 02 F 123,012%0] W3]
of MFE FEH &7, 2023).
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STAFEE 908 A7 F< %
#HoZ % 10~12kmE 2= (Gorostiaga
et al., 2004) 2 ¥ 40%= 4% 9271014
km/h), 1~11%= A8AF()19km/h) 2 ©]F]
ZAtHRampinini et al., 2009). && AzlE A
AFd o sl ATYUEE o 90%nit} LAIEH
A0 R 2~4% 9 A EHHBangsho et al.,
1991). 9= =zvjo] g(English Premier
League, EPL)llA 172% 92]7|¢} AZHE A
27} 30~50% 7t eH, B2 = TAE Bt
40% 57P5“\3} Barnes et al., 2014). °|¥% =
£ 174% 7¥84 (High-intensity Intermittent)
A¥ 20 ]Dﬂ Owen et al., 2011), 7} 2 #5,
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(Sporis et al., 2009)%1 EA)o] 9]
dst a8l v AeE F
]E}(Tumllty 1993).
S7htl wet o A9 e gas 5
T A=t AL woA = gt
ALY F e FF oBeE Fo]
Ao gt A= Skl Ert
(Haddad et al., 2011). 23E2 Figo] Wajslo]
B WEste 479 A9 Auks
27} AR, e o] F 3%
(Kisser & Bauer, 2012). 42 E
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2 1,000 A& B o 24.6~34.84°9 TdH =
o wAEL 1,000 THAIZ B 5.8~T. 640tk
(Schmikli et al., 2011). AAZ 7AW ZF(Tend-

inopathy)Z 2 F4& Al& 20 2 & 5 7}
% o] WAsh=t|(Le Gall et al., 2006), ol&
g SFA7E ZeiE B A FY AR
A ANE AY F ds A=Y AYE 245A K

AMolth(Hawkins & Fuller, 1999). &, Az

PR R Aol 917) ] EFA5A
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1. 47 Oy
£ Ao hyRe $4 24 A

Hofl Wt da 158t 74
Ag 344, nledy, $H4 62
Atk 202399 & Al o)A %ﬂloﬂ Az
71 AZEofoF grle Jakste] 20199 %

2020 %0l H4g 158w 18hdo]ojoput
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A 5 & Al Felaisint. dridAtel 54
St

E 1. d7Oiane 4

Pro (n=21) Non-pro (n=41)
217 (em) 173.8846.39 174.62£5.20
A% (kg 67.14+6.17 66.61+5.73
BMI (kg/m%) 22.19+1.43 21.83%1.37
AAE (%) 12.60£2.97 13.62+2.96

Values are means and SD.
Pro: 2% 1%, Non—pro: T2 A3}
23 1% BMI: Body Mass Index.
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T2 AF oo w2 u5gun

3, TAKEI, Korea)®| 2®e] 2A &
T AAE w3 AdeelM e Hulgh goz W
hus

2 ek 712 2o ool A7 A

3% o] BEE fAA7 F Hdlgk(em) < 7153}
At
3) HEAY
1) A
AAAEE  TFHAREA 7] (Quark  CPET,

Cosmed, Italy) & o|&dlo] EHEU=Z H5dF

FotaALE AAesit ZRES
Aol AYE H$E fgifoz ghE KISS
ZEEZE SAHAEY &, 2016). AAE
E6%% 13N7)1, $5E 5.dkm/hE AFsto]
2% uHt} 1.2km/h® Z7H47 M%ﬂ*}é

gato] A H FH(VOsma), #71 HA (Ven-
tilatory Threshold, VT), ZWAE<(HR ),
VTA Al A S Au(HR-VT), &5 A&

Zg34r

< gy 2y

Humac Norm(CSMI, USA)

= '\:
a5 ol gste] 78 AT &g HEE S

T} 22 #H| AAZY 232 )5 HUE 9
& &S F R E AAsle] AT 23 2
oS st} 44wt 60°/secd W 33,

240°/secd W& 263]9 €4S S5t} F+
£ HH o #A7FsH Y (Range of motion, ROM)
= 100°2 Astgion Huigh AAAZH-S we

dYE EpMge AY EA vlm A+ 199

= Agsgld. &

Ao 4kQ1 Peak Torque(NM), “3ti#te] Peak
Torque(%BW), 22} 22| H&(H:Q Ratio),
+£E(Deficit) = S35t
Ao A2 232 25 B7HE K8
7] 30°/sec, 120°/sec F 7M=& A% st
AR =23 2AYE FPT #AYE 307/
ecd o 33], 120°/sec® o 43] 3%}, 9
31 T ROME 100°% A1 0131" Al
ANFE W] AR 2 a5t Al 07 =
ARt sE#E BgE 3 A ?ﬂoii
A& FPes sfo] Akl Peak Torque(NM),
k] Peak Torque(%BW), =23} 2129 4]
£ (Ratio) & 4390t

A2 stele A A 230 H (Monark
894E, Monark, Sweden)& °]&3fe] HAo|E
(Wingate) FAHE AAsIT), Fohe A5 7.5%
ARSI, A1 SE= HEyd & Roprt
o0 AFERH 30 B¢ HE S2E fAGE

2 glo] Hjzkel Peak Power(W), Average

Power(W), ZJt#tel Peak Power(W/kg),
Average Power(W/kg), I 2%<l Power Drop
(%)< &7t

3. A=z

B ALE B3 4% A5 STATA 17.0 =
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EFAAE Ao 15 119 Hitatol & vl 2. HEAY
371 8l S &2 t-3% (Independent T-test) 1) N
& AAsiien, FRAE FQls] s
Cohen's d & &34t BE BA4 f4F EEHLAZ oA mE AAAF 24 AAe
(@2 052 243, R
off A&skA] Xg 25 Hlotd VOoma[t(59) =
-2.124, p=.038], HRyax[t(59)=-2.486, p=
. é‘-‘!} .016), HR-VT (t(59)=-2.923, p=.005]), &%
A|&A17HE(59) =-2.106, p=.045)c] 2|3
& A0E Uyt
1. 7|ZHY
z27)a A% oo e 7124 24 s 2) SRE DS
(& 2)¢ 2}, Z=e|a0 &3 aFc] 221 223 JF oo mE 554 7159 4
of ZZatA % 1Fd Hlete] 29 291 T2 Ane (X 4), (X 59 B FE29 554
A(t(60)=-2.156, p=.035), 2474 8% & & A&7} 240°/secd W HE F Peak
Zwdn7](¢(60)=-2.233, p=.029], #94 &  Torque(%BW)(t(60) =-2.084, p=.042], H:Q
o 2 JHAAAB(1(60) =-2.286, p=0061] & ratio (£(60)=-2.850, p=.006)7} Z2|o]

ot 2 AR e

2 78 Hjg| Z2e]ad A& a8
A0 2 et 529 544

AZ5]

o] el & 3

Pro (n=21) Non-pro (n=41) t o Cohen’s d
. o8 P (ke) 40.005.26 37.166.63 -1.705 0.093 -0.457
o 23 (kg) 102.17+13.06 93.7115.34 -2.156 0.035 -0.579
2 AELeT)7] (3]) 55.00£7.44 52.78+6.75 -1.184 0.241 -0.318
g7 (3]) 54.38+14.44 46.78+11.71 -2.233 0.029 -0.599
.y A EeH7] (em)  239.22¢15.28  232.66:15.83  -1.531 0.131 -0.419
AAE)=o1H7] (cm)  46.80£5.59 45.25+4.90 -1.102 0.275 -0.302
1344 Arel= ] (]) 47.63£2.97 47.15£3.21 -0.551 0.584 -0.153
a4 AHAAZ (cm) 17.406.91 12.1346.84 -2.858 0.006" -0.767

Values are means and SD. *p<0.05, **p<0.01.

Pro: L2811 AZ 1%, Non-pro: T2 1o AZEdHA| £33 1
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2 1% o we 158y dYE A 54 Hla a4 201
E 3. NHHH 24 2t
Pro (n=21) Non-pro (n=40) t o Cohen’s d
VOomax (mL/kg/min) 66.88+4.68 63.8845.52 -2.124 0.038 -0.572
VT (mL/kg/min) 54.48+5.10 52.52+4.73 -1.496 0.140 -0.403
HRuax (bpm) 199.24+5 .91 194.70+7.18 -2.486 0.016 -0.670
HR-VT (bpm) 181.05%7.20 174.18%9 .41 -2.923  0.005°  -0.788
GXT Duration (min.sec) 17.16£2.10 16.12£1.20 -2.106 0.045 -0.666
Values are means and SD. *p<0.05, **p<0.01.
Pro: Z28]1 & 1%, Non-pro: Lz &84 &3 15
£ 4 78 554 s 24 2t
Pro (n=21) Non-pro (n=41) t p  Cohens d
60°/sec
Peak Torque (NM) 227.29+30.53 220.90£39.85  -0.643 0.523 -0.172
Extension Peak Torque (%BW) 338.81+32.35 330.66+44.18 -0.748 0.458  -0.201
R Peak Torque (NM) 218.24+29.10 216.27+33.52 -0.229 0.820 -0.061
Peak Torque (%BW)  327.19£49.82 324.22+35.56  -0.271 0.787  -0.073
Peak Torque (NM) 123.90+16.60 120.51+£19.28 -0.686 0.495 -0.184
Flexion Peak Torque (%BW) 184.95+22.50 181.02+23.91 -0.624 0.535 -0.167
Peak Torque (NM) 124.33£12.90 123.39£19.66 -0.226 0.822  -0.053
Peak Torque (%BW)  186.4321.83 185.29+24.28 -0.180 0.858  -0.048
H:Q Ratio L Flexion/Extension (%) 54.57+5.45 55.51+8.93 0.513 0.610 0.118
R Flexion/Extension (%) 57.43+5.28 57.34+6.46 -0.0563 0.958 -0.014
Deficit Extension (%) 11.0049.40 8.63+7.06 -1.114 0.270  -0.299
Flexion (%) 8.38+6.26 7.07+6.62 -0.750 0.456  -0.201
240°/sec
Peak Torque (NM)  3328.76£353.01 3395.56+431.11 0.612 0.543 0.164
Extension Peak Torque (%BW) 4974.00+484.97 5102.46+511.68 0.952 0.345  0.255
R Peak Torque (NM)  3213.76+378.48 3291.66+481.14 0.646 0.521 0.173
Peak Torque (%BW) 4812.95+622.54 4949.05+608.63 0.827 0.412 0.222
Peak Torque (NM)  1975.14%456.22 1915.32+377.78 -0.550 0.585 -0.147
Flexion Peak Torque (%BW) 3103.38+326.01 2869.73456.95 -2.084 0.042°  -0.560
Peak Torque (NM)  2132.43+300.54 2031.56+367.63 -1.084 0.283 -0.291
Peak Torque (%BW) 3187.95+454.17 3042.76+429.77 -1.235 0.222  -0.331
H:Q Ratio L Flexion/Extension (%) 62.71+6.59 56.44+8.90 -2.850 0.006°  -0.765
R Flexion/Extension (%)  66.71+8.12 62.12+¢10.77  -1.718 0.091 -0.461
Deficit Extension (%) 7.71+7.76 7.10+5.98 -0.347 0.730  -0.093
Flexion (%) 7.05£6.18 8.24+6.51 0.696 0.489 0.187

Values are means and SD. *p<0.05, **p<0.01.
Pro: Z2AZ% 1%, Non-pro: Z&o] AZ&3kA] £& 1%, H:Q ratio: Hamstrings-to-quadriceps

ratio, Deficit: #/$ #Fo](Z<£E), L: Left, R: Right,
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b
of

ee AEE7t 30%/secd W A2 Peak
Torque(%BW) (t(60)=-2.036, p=.046), =
=2 229 ratio(t(60)=2.314, p=.024)7} =
209 FEskA] X3 25 vlsf) Zae]ad A
=g 250 ool & AR Yeyt

o)

[n=A
1%

3) FAAN 9

rzeld JE o R A
A= (% 6)3 2}, 2R %3 28]
z2e|ad AEsHA] xek 15 Hlste] Average
Power(W/kg) [£(59) =-2.229, p=.030)7} $<]
s =2 Ao® Yehtt

g 2aad 3

M

i

Pro (n=21)  Non-pro (n=41) t p Cohen’s d
30°/sec
Extension Peak Torque (NM) 304.43+41.64 277.32+57.63 -1.912 0.061* -0.513
Peak Torque (%BW) 453.95+52.58 415.80£77.00 -2.036  0.046 -0.546
Flexion Peak Torque (NM) 200.62+28.49 200.76+27.54 0.018 0.985 0.005
Peak Torque (%BW) 298.14+25.71 301.44+31.94 0.409 0.684 0.110
Ratio  Flexion/Extension (%) 66.5219.70 74.59+14.35 2.314  0.024 0.621
120°/sec
Extension Peak Torque (NM) 279.14+36.18 267.90£40.77 -1.066  0.291 -0.286
Peak Torque (%BW) 418.48+42.52 402.27£50.98 -1.250  0.216 -0.335
Flexion Peak Torque (NM) 26'7.86+49.62 267.93+57.89 0.005 0.996 0.001
Peak Torque (%BW) 398.95+65.81 402.12+77.64 0.160 0.874 0.043
Ratio  Flexion/Extension (%)  96.67+16.67 100.49+18.73 0.788  0.434 0.211
Values are means and SD. *p<0.05, **p<0.01.
Pro: ZE2]1 % &, Non-pro: T2l H&obA] 3 15F.
E 6. FAAN Ii9| 24 Hi}
Pro (n=21) Non-pro (n=41) t p Cohen's d
Peak Power (W) 723.65+84.23 694.33184.97 -1.285 0.204 -0.346
Peak Power (W/kg) 10.80£1.03 10.38+0.95 -1.572 0.121 -0.423
Average Power (W) 554.62+69.76 528.48+59.21 -1.540 0.129 -0.415
Average Power (W/kg) 8.25+0.68 7.90£0.55 -2.229 0.030° -0.601
Power Drop (%) 52.18+8.87 53.41+£9.45 0.491 0.626 0.132

Values are means and SD. *p<0.05, **p{0.01.
Pro: 221 A& 1%, Non-pro: T2 10| AZE3A] £33t 15,
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FH 5.8~7.6200 o1 AIg 16.47, ¥ 5.24)
WA A B TS ATl Alo] A

3
L3ttt
71248 FAA wj2E (p=.035), FwdH7|
(p=.029), A2 (p=.006)AA 1F 7t
frelgt 2lo] 7} YeRtt). F(core) 9] e AT
nih Agolsit F2 = ol RH B 5 990
258 25 ¥33ita Hoe (Brill & Couzens,
2008) o74et v 91%& ¥ e Srh(Me-
Gill, 2015). 2 F84 (core stability) B&
TAE HA 3l AAetd ddaly] faf =t
9 559 A9 F2L AfslE w8 oA (Kibler
et al., 2006), Zo] < (core strength)<& &7
3 3

o s 458 Fe 1S ek 24 249

dYE EpMge AY EA vlm A+ 203

T8E 9uatH(Faries & Greenwood, 2007).

de|E AFEdA olA 2o 7159 e Al
g FolMAE 552 flle A(Hides et al.,
2001)& golA o whaA delx, o so] Jxs)
T 5 7183 #4755 GA717] Yot
(Myer et al., 2005). AT W2 Fo] E

Holgo] e A 28, A7t A, 2%

N

o 434 FINA 49 JHE, AP, Ao
So| 9FL vlAN £F FAe] PP 4

= Ego] HAH(HAZ &, 2018). o|Hg
o2 x2e|ad AEe $7e 21F9 2ol
FelatA o =A JEREE Aol

&% A& (Kinetic chain) 2 $-2] &9 Wl &
o] AlER Aduo] glong FAUE &5 Al
o i AL 9vldth(Putatunda & Chun-
dawat, 2019). guFH o ojujg F2-& 3o}
71 9 eAe AR 7Rkl 29 (proximal)
2, o]ojx] Y95 (distal) = FFHTHBrolinson
& Rogers, 2010). THA] Zal AAHE] L9521
SAI7F 43skE & ndd 2 SN 9 E AY E

FO2 o] Ay, o] YHFS A7} &
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AgAge Z2ga A% 259 VOunw(p=

g2 Hrkste Y & A7 He M
% WAL VOomas S8k Ao, ©]
A7 5 29 Azle dHwATE AoH(She-
phard, 1999: Wisloeff et al., 1998). A&gAT
aith 254 2AR S5 V0o #h 9
#H 02 50~75 ml/kg/min W9 <ol 2T}
(Da Silva et al., 2008; Stelen et al., 2005).
2 AFdME 2220 AEF I5E 66.88:4.68
mL/kg/min, T2z FZFdA d 1FE
63.88+5.52 mL/kg/minZ VYER} A<}
Abgt A3E Bl

VT %% AT(Anaerobic Threshold)+ f4F
A OAFRPg oA ARt o8 A Sy
AARE Cnjain o uf 2o Fi#
57] o} 3o Zito] gA e A H BE (1
8}, 2003) VT E& AT} 545 A9 AE] o

2
LN
huy

. -
gk Aba Fgo

—

kv

e

Zrol] frol gk 2fol & YERA] 5toy Zeg
3 7%F 359 VI7HH & AR Uepstal(Pro
54.48+5.10 mL/kg/min: Non-pro 52.52+4.73
ml/kg/min), HR-VT fro]d 2102 vehydtt,

T 727] ol v SE T B E VOoma
9 VTE 34 F Ul tigte g Aukrg o] &
dlo] ABA oz 5 A A S 4 5
AHOwen et al., 2011). VOouat fAFSHA
HRpaw® 7457 & 28 Al A83A 7} 3
om (Clemente et al., 2019), FHA4ge
VOomax® 7849 HRpa’F ABHTFE S0171=
AT (Peric & Nikolovski, 2017)7} o= &
AtEE o] WA #Ho| Sivty A
Stk & ATl S AAAE e Helsol
g 7R AYfstn BF ZRe]a A& aFA
frelopdl =7 Yele, ol Al#Age] Z2g

3 3E Aok AEshA] 33 A kel o)zt 7}

Erha Gk 9l B AT Aol e VIvk
_F'F_
=]
A

ol

& #EY 55
240°/sec¥ W & =7 Peak Torque(%BW)
(p=.042), H:Q ratio(p=.006)lx ZF 7t
frolek zol7k Uehsted], ol ZEea 1% 1
59 =20 ZelA vERd A7 AFRE Pa
ERE 78 B9 =3, a¥d9 A4, 4=
(Tibia)®] 2|del AAsin], WEZ(Gluteus
Maximus, GM)¢] @8Z0|71% stth(Naylor &
EF

ox,
~
ol
o
S~
>
Y,
i
N
dpr
3
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¢

E $4 A 34

7, 72 49 A7



% ;}w EEREREEEERERE ST
%4 220 oty tEREY o $4)
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A Comparative Study on the Characteristics of Physical Fitness in High
School Elite Soccer Players According to Whether or Not to Advance the
Professional League

Soyoung Park(Seoul National University, Lecturer) +
Min-Suk Kang(Center for Sport Science in Seoul, Researcher)

ABSTRACT

The purpose of this study is to compare the physical fitness levels of male high school soccer players according
to whether or not they entered the professional league to identify the physical fitness variables that affect their
performance. At this point in 2023, after verifying whether or not to enter the professional league, the physical
fitness measurement results of the 62 subjects tracked were analyzed with STATA 17.0. As a result of conducting
an independent t-test, the group that entered the professional league showed that back muscle strength (p=.035),
push-ups (p=.029), trunk forward flexion (p=.006), VO2max (p= .038), HRmax (p=.016), HR-AT (p=.005), and
duration (p=.005) among cardiorespiratory fitness, Peak Torque (%BW) (p=.042), H:Q ratio (p=.006) at an angular
velocity of 240%sec for the knee joint, extensor peak torque (%BW) (p=.046), flexor-extensor ratio (p=.024) at an
angular velocity of 30°/sec for the trunk joint in isokinetic muscle function, and average power (W/kg) (p=.030) in
anaerobic power were significantly higher than the group that did not. In conclusion, this study identified physical
fitness variables that could affect the performance of elite soccer players. This result will be meaningful if provided

as basic data for developing a training program for improving performance and preventing injuries.

Key words: Soccer player, Professional league, Cardiorespiratory fitness, Isokinetic muscle function, Anaerobic

power
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