HEotetedT, 2015, HM263, HM3Z, 469-478.
Korean Journal of Sport Science
2015, Vol. 26. No. 3, 469-478.

o] A7 BAL P 054 1044982 U2 vnix ¢ A AAANIEE At 2 &
AE st ATk dAAEEFEE AT, BEAF(BMD, THAQ AdsE @34, 7%
Ag), AGBANI=(FEEY, A, 1A Ze~dHE, Hd 98, =) E S
< HgRE BMIE AHSste] Adetsla A A8 ddse ldds des 2edssstd A=
otk AFZ2Z U BRoAA Bl ke AR JEY BAA R fosA AHHGFIE ke
(F2k p<0.001,994; p0.001), AT EE =2 2245 YeERI T (2 p0.001,994F p<0.05).
3 A Y| o e ”%3%74]9@5" A B4 A, AGAGF7E 2 Jobo] AYA I & JPETh
SARCE oA ALAANDB =7t A debdt g2k p(0.001,994F: pC0.01). o]/3e] 235 33l
Bl A ade] vgka ‘7){% AgreEs A88A48Y 9382 =Y 7 dde Ae «] nlshe A Ad o] Hjnk
o AGAAAS e fote] TFAY AFGFH e AT o] a7d AoR Alsd
Foofr Aad HRE BMI, ™, Ad#AES

A 2 BHgEo 9Jom(Wang Y & Lobstein T, 2006),
"é?l'v’f—‘i 0}‘4‘1} ojglo], Ao AR Eystelo] gl
A AR R obF B A vk F2l= Ak ¢ A ofde] B Aadse AZAARE, Ak

7P A AREAR A4 ¥ SITHWHO, 2014:
Ogden, C.L., et al., 2006: Wang, Y. & Lobstein
T et al., 2006). o< &9 F4d7] v 4
7] H[Eto 2 ojojd gEo] Atta Hu¥ 1 1Y) “HPF
°|tH(Guo & Chumlea, 1999). AFAEL 0|23t H]
gt s 80] Al 28 B, AEEA A3 4 2
& BeaE B9 v Agto g ojox 47 7t
o] 7+&d Aolgt o =&t Ut (Narayan, K et al.,
2003).
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T, A48 AAAS, Ale-Aks|ets A 2
< AWSENYH 1% wE Jheidol AM(WHO,
3 a7l Aot
A grets, fdzldl A S A 44917] T
3lo] o] =olzittm H ¥ 3 Yth(Froberg K et
al., 2005; Strong JP et al, 1992). $&vzt A4
ol vt fHES AHEY 2006 11.6%°1A4
20130l 15.3%2 2718k ol (BA%, 2014)
Zad7)o] A7 ofy gt 179 RMd A SkE o
s17] YA e Aadrle Bk die gide] nlde]
g g3t}
gade] vjgke] F7HERE op 2t AE o] A} Ek
Aadel 179 Jé Agke] A SV Dol
HH(Sallis JF et al., 1988: Hurtig-Wennlof A et
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472 A& 9

E 3.30554e| v|tx|pe HY B ¥ FEEHA
A N BMI AdATE Ay A7 iRy k] 29+ R
134 w108  20.05+3.70 42.52+18.71 26.63+7.04 46.56£22.53 5.22+7.47 21.22+2.35 41.00£10.26 57.60+8.30
o 112 19.37#2.82 24.95+10.17 20.37+4.27 27.67+16.81 13.55+7.56 24.48+3.08 26.83£8.29 62.20+8.04
w g 74 20.81+2.89 46.40+18.63 32.48+5.83 42.32+20.38 5.72+8.84 20.82+2.39 44.07+8.62 55.58+8.04
o] 104 20.24+3.05 25.73t11.72 21.81+4.16 23.86+14.13 12.37+9.12 24.72+2.69 26.13+8.13 61.007.31
54 98  21.73+4.11 52.16+23.05 35.98+7.60 46.00£22.21 6.45+9.16 19.79+1.97 45.44+11.43 52.72+7.04
o] 94 20.61+3.02 25.68t12.64 22.60+4.22 27.57+18.26 13.48+8.38 24.07+2.37 26.80+8.67 58.99+7.25
1 Y 118 21.73+3.55 51.88+22.71 36.82+6.15 36.91+18.65 7.53+9.62 19.66£1.97 47.33£8.12  50.94+6.53
o] 109 21.59+3.35 22.27#9.22 22.88+4.22 24.76x16.78 12.19+9.64 24.28+2.46 28.07+9.54  57.98+7.45
™ g 62 21.61#+4.40 47.90+21.79 37.26£7.02 26.47+16.09 8.24#9.44 20.75+4.37 45.06+10.99 50.32+6.42
o 112 21.19#2.80 22.81+10.68 23.09+3.83 21.45+11.74 13.64+8.69 24.51+2.68 24.32+8.59 56.39+6.30
& S 17  2347#4.12 43.56+23.66 38.71+5.70 28.53+20.13 7.30+11.79 19.45+1.41 48.56£7.48 47.41+7.80
o] 36 21.46t3.26 16.38#4.33 22.57+3.79 18.76t14.63 14.81+9.05 25.20£2.72 25.08+7.81 58.02+6.39
E 4. Z0SMo| MEndT B ¥ FEHA
e N SRR HDL BsH et e
134 o 108 81.22+45.62 49.44+10.67 142.91+13.30 69.47+£9.77
o 112 83.02+35.11 52.19+11.63 139.09+13.10 64.71+6.33
144] o 74 77.20+30.56 51.74+11.93 146.75+12.37 71.41+£7.68
o 104 84.63+36.25 50.43+11.37 137.59+15.61 66.13+6.67
1541 o 98 87.33+50.34 49.95+12.07 149.33+13.79 73.75+10.21
o 94 88.88+36.43 50.94+9.72 143.06+13.86 66.69+6.96
1641 o 118 79.97+38.90 46.40+9.36 150.65+15.04 74.69+8.26
o 109 76.85+33.04 49.37+10.19 141.78+14.23 67.95+7.53
1A 2l 62 72.55240.47 43.71+9.08 149.23+16.33 74.04£10.35
o 112 67.4625.78 49.06+10.53 142.47+12.81 68.61+7.29
1841 o 17 91.59+41.82 50.41+9.67 155.26+12.80 78.77+9.27
o 36 76.92+32.23 49.67+7.88 145.60+11.62 69.38+7.09
E 5. A BMIZ|Zo| mE 24 xfo|H
Aok N bR EHA F p post-hoc
A A= 24 242.33 35.947 40.953** .001 abcd
e 373 231.68 29.344
I3 = 47 195.36 28.819
Gk, 21 180.05 25.213
arAAF, b8, c:FAF, dEEh **p.001
I 6. o BMIZ|Z0| mE HHES xfo|HS
A (M=SD) N PEs FFaz 9 AREAA %2 P post-hoc
AA%Z(19.97+2.10) 40 192.23 21.767 192.92 16.74 60.910** .001 ab ) cd
73(19.89+2.15) 441 197.20 24.488 195.31 16.70 cyd
A%(25.51+1.06) 35 175.25 16.096 178.36 11.24
H]2H(29.39+2.71) 22 160.91 19.170 161.12 16.87

a:AAE, bAd, ¢ IAF, dElgh **pd.001
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(ADVIA 1650, Japan)ollAl EAH) A (enzymatic
ol gated BAMFGon  FAAW
(Triglyceride)2 AFsA3sHEA71(ADVIA 1650,
Japan)< °|&3td SEHE BlAAHOE 43S

colorimetry) &

3. X=A2

o] AfelA Aozl FA AsE Window$
SPSS/PC. Ver 20.0 54 Z2a#& o
9 EFAAE AEsITh. A e v
=, 8%, HAZF, vinh e A, ]‘ﬂ A
A A=, AGAFG AR AI=E B4
At AR E2HEA (one-way ANOVA)
aFaL, HIER|Ret AR 7 A i A3 x| WA
= A8 st ol YEjA AR (two-way
ANOVA) = AAsA T AFFASE Tukey A3 = A
Aletgon, A4 foee p (052 39T

o, P
m\m
N

2. HIZEX|Qt A= ol 2y

1) =Rt
dzke] kA gro] ;2 A H A5 Apo| A
Az, At 2+ A S Apo|7t BAHLE F2l3)
Ve pd.001). AMEdZdn AAZ3
Tho] ZA A, v TR A A7) =4
E 5).

< 4

rSL
o
ox
¥ omN é ol

2) Ofx}
ozl A4 BEAA e 7S wEEkA] Hslo] H]
24 (Kruskal-Wallis) 2% 2 AAISHATE of#}9] 1

ol e ARAE AlAEE AT A A
A9l Aol FAAow
01). AFAZAR AANZNE, A o] 7

DR EEES I SIS TR R
ek 2847} 57 JEOKE 6),

>
Y

[P =
24
A

—~

e}
A~
o

i%
E

ol of
o N,

)]
o
ra
al
=4
o
I

AT Yzl Ha

=1

2 folabl etk (p(.001). A
ol AAFAY, AT, IAFUREG APeA)
AR B JEKE 7)),

2) 017<P

= 'n‘4 0}71] ‘/]FHJ/LEHDZ 028). A3 521} v
o] TR 4834 A3=rt =4 e
(& 8).

3. X, MEEA Aol 2EY

1) e

A AYA o] 2 HBAA A% Aol dE
AAG A%, Foae BS A =
Aol7k EAA R elabl ekithp=.001). AF
A543 AR 1] AAA% A2+
4ReRT 4EBA ARE B BERItkE 9).

2) of&t

ofzke] A o] me A
AN A3, Feue] B¢
Aol 7t FAHCE
AsAT AHAS 23] A
4R TR ARdA e

19,
ol
ol
T
™
3L
=
<
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S
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>
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Fl
~

. =X BMIZ|Z0]| e AldaA

x| Ro|HS

At N D2y =AU F p post-hoc
AAF 25 344.42 36.224 8.595"* .001 a,b,c{d
%% 381 347.74 31.362
A = 49 355.74 38.473
ks 22 382.55 38.284

arAAT, bR, c:BAF, dHlE **p.001

E 8. 04Xt BMIZ|ZEol| mE MELAIRIEHXIF Xo|HE

et N it E=AA} F

P post-hoc
2 % 41 354.04 30.582 3.061 028" b<d
34 465 348.83 35.414
RS 36 346.96 28.063
ki3 25 369.45 37.223
a:AAF, b A%, c:dAF, Ak *pll.05
E 9. A} MYX|$of mE MEIAH K| Ato|AS
RS N 3t Xzt F P post-h
15 65 362.26 35.168 5.424 001** 1)34
. 2F 67 348.31 30.821
'6‘-1—'7—
3% 68 345.20 29.256
A5 62 341.69 28.612
= 52 360.23 40.76 2.450 065 -
) 2F 54 347.44 27.39
=3
YA 3 54 351.68 40.54
47 43 341.31 29.16

15 A A 25%vT, 25 A”AG 25~50%7%, 35 MBS 50~75%01%, 45 AHHF 75%°1%: **p.001

E 10. o{Xt MHX|of e MHELARIEXF Xo|HE

PEERES N o EFHAL F D post-hoc
% 69 353.37 29.632 1800 003" 2)34
. 2% 90 357.89 33.856
S Al
3% 73 341.43 32.643
47 46 341.64 31.991
ER 352.93 38.737 578 630 -
_ 2% 69 350.73 33.937
ASHA oo 349.97 42.876
47 60 344.28 35.867

19 A"AS 25%0%, 29 984 25~50%1%, 35 AEAds 50~75%0%, 45 AHAST 75%°1%: *p<.05

11, BI2EXE, X0l ME MH2AI™ERIT Xo|dS

53]

ATHE AFE A BIAF F p
FHRY 69012.37 13 5308.64 4.668 .001
skl 12744377.69 1 12744377.69 11207.865 .001
H] gz 5= 11037.85 3 3679.28 3.236 .022*
AR5 9294.86 3 3098.28 2.725 .043*
H R A R 5 15516.24 7 2216.60 1.949 .059
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4. HIZEK|, HMZX|et A2 ART| By

St v A, AEHA JAE 3712
Aol ZeaEgS bl A7E oA 15 A
HRER) 4= A E 2ol 2 AP A Y= Aol Holub o] dFE FnEFYS EHA}OE H]lﬂ-;q_/[:y]_
& AN 23, wRkA o} AR gl 242 A wo o
A AU 0@ Faoke BA4OR flapl et g
o (p(.05), AL A= UEAl FUTKER 11). .

SEERES
AL e Aokl o) 4

A AEE we Ave dedn. 712

< 9 Eisenman et al.(2007)¢] @TINE 9-154 o}

S goz AT AdAYS 247 F agoR

of A FUWAH 1004s1el AR ARNE  ro) wimg Az wREst 23 AsAFe] R

e A7 A A& B2 Snend LOME gqq qaudae 995 8w deika, v

= Wdem AAaglon, du Aade MRAE geo) g AgAHe) B agdM AdBAAS 9

A, AEAA AR=E EAstel T AdS BAE T o) g @A) dedg 2 s 114 ol E0A

Hoter HAo] JAth e st A didAt (o] A = 2009), TES A& =, 2010)C.
\

=

;|1
o BMIZIE(AAIE, 874, AT, vlwhdl mE ot 2 5 a7 Soa) 2z 7o) G 120 AdRA 9
‘ 0).HE grst goel we Ase vehinh 2y 499
l

o = - BT 3z ggsze 4dAYs 2 A7Y ddudn
= 7ot AFAF FEAPD) ] e AW A o 25510 BAgG 01} o] A= HEHEES A
dro] o5 AFst. ATAY FY EFoAA AART 7 5AE 02 Uiro] 7/ WolS 23k X
Hjvkol Heke Patol Aduct EAA R §9a7 A 22 UEho) AgaTe st Ae dojulgict
HAFE Ygton AP e & 249E o] A Ay Z3A Ao Z7o] vz} AY T
EhlTh = Ao wE AdaA 8= Zoldd Asto] AN L diisley £9S Zre AL Fue
T A% T4 AR AFAFTH 1FAREF 25% 724 ou)y) 2da & 4 QAL
rgh el ko] AHFA g 37 oG (AHHSF 50%°173) B A7 Sz Uy 2R AT 2o A
A HUEHG FAR Fols A AAEIE o geo] me Aol AAA YA AQAT 1
A vEisen S ks ARATE 25 (AEH =ao) Aor EARAoR So)e 2o] s} BalekA] ¢
T 25~50%mH) Q) Aol AHAg 35 ol (AHA ot} APA7E B A 20| o nSEA
g 50%°174)Q AHERET BAHCZ oA A8 o e gEX s} Fe ATS HoiZ9 3 (Jekal
WA #R=sh A et et al., 2009), 714 5(2010)¢] AT = 2877
of @rel= dY TasedS dBeR MU o nzayg wae A3 293 270 Ye 7
e fols A wtom AW AD=TE o) Aenas e} 2o Aoz et 2
w2 A4S Yeideh AF7 S AT E AHE gagae AgaTte 9 g2 28858 RS
 HRk A, AR A=l ﬂr?%lé THAEZE oo o= nSee AL AD oo|® Hww} 7
o A ASE(2009)E B LB WS o ge gow AW Jund 298 JBS nH
o= MRETE 57 855 AlE O] ?shzh_ B3] © A2 YAt (Froberg K et al., 2005: Strong
o @2 EEAS tdoE ¢ Jekal et al.(2009) JP et al, 1992).
o Arelrfe Mesh & 2%l w2 AR A o9 o) gadrle) vimke FRAY ALSE, A
HEWA ARE w2 o2 e 2 S g Jyng 9 BAS e gdon 42 3
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Jekal et al(2010)&

index in youth. Minerva Pediatr, 60(4), 397-405.
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The relationship of obesity index, fitness and cardiovascular risk index
in Korean middle and high school students
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The purpose of this study was to examine the relationship of obesity index, fitness and
cardiovascular risk index in middle and high school students. Obesity index, fitness score and
cardiovascular risk index were measured from 1,044 middle and high school students. The results
of relation between obesity index and fitness showed that the higher obesity index had
significantly lower fitness score for both boys and girls (boys: p<0.001, girl: p<0.05) The results
of relation between obesity index and cardiovascular risk index indicated that the higher obesity
index had significantly higher cardiovascular risk index for both boys and girls (boys: p<0.001,
girl: p<0.001). Moreover, The lower fitness index showed significantly higher cardiovascular risk
index regardless of gender in middle school students (boys: p<0.001, girl: p<0.01). Therefore, the
results of this study indicated that obese adolescents had the lower fitness level and high
possibility of cardiovascular risk.

Key Words: Obesity, obese adolescent, Fitness, Cardiovascular risk xrss”





