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Abstract The purpose of this study was to evaluate the prevalence of the obesity and metabolic syndrome of
the university students and to contribute to the development of the national health promotion through the
comparative analysis on the risk factors of the metabolic syndrome by BMI level. The subjects for the study
were 848(445 men and 403 women) college students. That is underweight group(18.5 kg/m2 < BMI, UWG)
28(6%) men, 86(21%) women, normal weight group(18.5 kg/m2 < BMI < 23 kg/mz, NWG) 218(49%) men,
250(62%) women, overweight group(23 kg/m2 < BMI < 25 kg/mz, OWG) 117(26%) men, 42(11%) women,
obesity group(25 kg/m2 < BMI, OG) 82(19%)man, 25(6%) women based on BMI standard of classification by
WHO(2004). The conclusions were as follow. This result are necessary to evaluate the fitness of the university
students. Because we can recognize and prevent the negative factor that could be produced during young
adults we know the risk factors that could be chronic disease.
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o] 1998 24%, 20013 29.2%, 2005 31.1%, 2007
3LT%E AEHHOR F7Iehe HRS Holal JlrH2]
World Health Organization(WHO)+= ©}A]o}212] Body
Mass Index(BMI)7} 23 kg/m” o]A}e] 72 ujgtoz 913}
ltio] S7ptiek 2kl ek 20034 opplelg: Sl
BMI7| &S ®9FE3}al 185 - 22.9 kg/m*= A4}, 23 kg/m’
OIS THAIF, 25 kg’ o4 vlgo.m FAsH: At
718 WHESHHH3]. 2L o]t 7S ATl
Hgk ko) A8EE g mEA JlEen QAEw

AAl 2 Zo] wlgte] tigk BMIQ] BF7]%0] yehulch
Aolslr] wizol Feet Hlw= olPA|ut AN HZE
T} FFI o2 TAFH vRk F7sk= Aot 1k
AF T2 vgte 2 Qs oy Thd3 KA, g
& G 5] AT F8 AR thFo] AL 9Tk

FT eelE e R 3 kAo A= BMIZL =
OFERE S}l AFE SVt Aol 3L, sWAEE)
9 AEH Fgkel WAyt o] Aok HE skt
[5-6].

2005 A7 GFEALe] wEH, S-2ukal ik
337 owEo] Aol7|Z 1998 25.3%, 20019 29%,
200549 32.6%% Z7}5le AL Roltlty Rusgo
H[7], PASZE FHES vFNAE FE3A 18]
I = FAlTHE]. 3EAIRE o]2]gt #Afe] vl H|gE
I} ZAFol gt 7]l QloA] tha zpol7t YERd 4=
ot

I
thad ASE syndrome Xobil E
cardiometabolic risk?} insulin resistance syndrome O 2 &
ZoiA L olek. e} 2ul W =% A Sl o}
o OSSR FHES skt Skt gl Agolnt
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AHBABE oAl © o H7IIAT et

uho] olefst Al that ol Ul 2
27k 100 Z-2 200) A7|oAE M Baghe o 4
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somn dishastel WHelRe 15 Aol tigk 214
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2.1 A7y
B:ﬂ—OﬂA] tHﬁl— 7-]71‘1 e IL]-% :‘,\_%Mgo] %Px]_ ‘:H
SHAY 4457(A 9 22.25 + 2.594), A% 174.32
A% 69.13 + 9.09 kg), 9JA} Ay 403 (A 20.09 +
1.71A], A1 161.10 + 4.78 cm, A5 54.04 + 6.60 kg) 2
2 % 848 ooz aigich AT Fxlek A Yg
o Bolgt AUt Aol dRZAFET 715, &
A, ABET, 252 H)9h #E slo] ofstron &
3t Agto] gloml, 6714 olujel #33) ol4re] #24
gER ] Foldt FFol gl Aol
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22 EHE= Y wy

221 M, HF, BMI

A%, AELS  body composition analyser(X-scan
PLUSII, Jawon medical Co., Korea)E ©]-83}% o,

BMI:= A|5(kg)/ AV m)’ 0.2 Aststo] Abzsgict

2.2.2 tiAIEE2 fI&2IXt

IDF9] 7|22 ol-&3tem[10], 32lEde= 20059
ogtRtsts]of Al AAIGE ghelol] Ajet d > 90 cm,
o] > 85 em& ARESIATHIL]. Th&9 79 371A] o
o] & o thAREFtolaL sHqich

- EnunkEl2Ed): ¢ > 90 em, o > 85 em

- tryglyceride(TG): > 150 mg/dL

- HDL-C: 9#} < 40 mg/dL, &J#} < 50 mg/dL

- systolic blood pressure(SBP) > 130 mm Hg -2

diastolic blood pressure(DBP) >
- glucose: 3-2A] 5 > 100 mg/dL

ZApue obdhet 2k

85 mm Hg

2221 3259
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S5t e PRe EAE olgele] 558 U 1
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=
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FABIES 3 T, th2d 24 9-10A170f] A4 Al(p<.001) =4 ettt AAH 542 & 13 Zoh
E]A]'E—,—Ei Z 2 W (antecubital vein)o|A] 2F 5 ccE |
3= 2 3%t TG, HDL-CE A AH|MH-S, glucose=

glucose oxidase methodES ©|-&3}o] A3}

2223 E¢

A=A 7|(FT - 500R PLUS, Jawon medical Co.,

Korea) o]-§5t0] 308 o4 ebge 2lab| 3t % o
Aol e Aol A $5 Aekeleie 28] w Z4sto]
BAAE ARSIt

2.3 X2 X2

SPSS Ver. 14.0 program= ©]-8-3}0] HAZH(M)LHEF
HAKSDYE AbEste] IFIE Aol geolRr] sl
one-way ANOVAE, AlS 722 Duncang AA|5FIT)
HE FYrES a =05 o R A4St

3. 2t
3.1 HZt RYEE
WHO(2004)2] ofAJolRlE I3 BMIZ|Zo] uwhet

underweight group(18.5 kg/m’> BMI, UWG), normal
weight group(18.5 kg/m2 -229 kg/mz, NWG), overweight
group(23 kg/m2 - 25 kg/mz, OWG), obesity group(25
kg/m’< BMI, OG)) ¥ z+ 41—33 BE319c) tjak
o] g9 g4l vl ge 19 137 Zon), Yy o
b W% An ARIAL Aolsl UAT A
BMIo|A]+= UWG, NWG, OWG, 0OG =& 717} §-9]3}
[E 1] o] AAA 54

[Table 1] Physical characteristics of subjects

0G 19%
n-gz)‘

OWG 26%
(=117

female

male

[T 1] 949 dishdel BMI 7]&o] uhg 1% Hl&

[Fig. 1] Percentage of university students by BMI leve
UWG: underweight group, NWG: normal weight
group, OWG: overweight group, OG: obesity
group

3.2 tiAES=2E RYE
ALEER BRI 37 o4 ZHE gl iR

= 31(0.35%)0| QAATE, 27191 ThAkRE 29T (3.42%), 1
Aol AR 2527(29.72%) 0.2 LRt

whebd] Zol= 1] ol4e] thAES SIHAAE 7}
A QAL 284T(33.49%)2 2 ATE Helth A
Mol T g AR 40 SRS 204 2
=

PAEEE A SRS B, AEE 9
HAAE 7HA A 284 F SRRl A 6.69%(19
1), TG 8.45%(24%), HDL-C 24.2%(68%), glucose
1.76%(5) T12]1, BP 72.88%(207%)&02 UERg o
o OAESE Sl BE SRS 33 2ok

hy

items group male(M + SD) F-value(Duncan) female®M * SD) F-value(Duncan)
height UWG 17528 = 7.73 332 161.80 = 5.38 2.533
(cm) NWG 17423 = 5.66 161.22 = 4.72
OwWG 174.17 = 5.47 159.63 £ 3.63
oG 174.45 = 4.76 159.92 + 4.36
weight UWG 5448 £ 596 255.079%** 46.98 + 3.75 218.663***
(kg) NWG 64.67 £ 5.57 (UWG<NWG 54.00 £ 4.25 (UWG<NWG
OwWG 72.63 £ 4.74 <OWG<0G) 60.38 £ 3.10 <OWG<0G)
oG 80.98 + 6.20 68.06 =+ 4.76
BMI UWG 17.69 = 1.00 797.741%** 17.92 £ 0.62 631.601%**
(kg/mz) NWG 2127 + 1.10 (UWG<NWG 20.76 £+ 1.11 (UWG<NWG
OwWG 2392 + 0.59 <OWG<0G) 23.68 £ 0.57 <OWG<0G)
oG 26.59 £+ 1.31 26.60 = 1.42

M=SD: mean + standard deviation

UWG: underweight group, NWG: normal weight group, OWG: overweight group, OG: obesity group

BMI: Body mass index, ***; p<.001
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[Table 2] Prevalence of number of metabolic syndrome risk factors by sex

number of MS  gender group rate number rate number rate total
risk factors (%) (%) (%) number
one male UWG 32.14 9
NWG 32.11 70 39.10 174
OWG 52.99 62
oG 46.34 38
female UWG 24.41 21 29.72 232
NWG 16.00 40 19.35 78
OWG 21.42 9
oG 32.00 8
two male UWG 0 0
NWG 1.83 4 4.04 18
OWG 341 4
oG 12.19 10
female UWG 2.32 2 342 »
NWG 3.20 8 272 11
OWG 0 0
oG 4.00 1
over three male UWG 0 0
NWG 0 0 0.67 3
OWG 0 0
oG 3.65 3
female UWG 0 0 0.35 3
NWG 0 0 0 0
OWG 0 0
oG 0 0

UWG: underweight group, NWG: normal weight group,

[E 3] BAIE52 ABAAPE 43

=
=

[Table 3] Prevalence of each metabolic syndrome

risk factor

items gender rate(%) mmber | rate(%) number
waist male 2.92 13 6.69 19
(cm) female  1.48 6
TG male 4.04 18 8.45 24
(mg/dl)  female  1.48 6
HDL-C male 2.02 9 242 69
(mg/dL)  female 14.88 60
glucose male 0.44 2 1.76 5
(mg/dl)  female  0.74 3
BP male 40.89 182 72.88 207
(mm Hg)  female 6.20 25
3.3 BMIO|| M2 CHAISZZ 2I=UXL
d ety el BMISE tiAS St 1 Ak At
Aol glucoseS AT FEol A Fogt ke Bl

OWG
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: overweight group, OG: obesity group
w, & 49} et 2Elm, IE1 AEERE SEAAE
H]

= e A sYEElde UWG, NWG,
OWG, 0G2o2 felshilp=00l) A UEhek
triglycerideo| A= UWG7} OWGE} OGHEt} (-25H
(p<.05) 2A Yebgtth HDL-ColX= 257 f-23 2
ol(p<05)7} ERGEAITE AV A3t el Aol gl
ot glucosedll Al 1E7E Afol7h vehbA] ek
SBPO] A= UWGS} NWG7} OWGSF 0GH T 9-0]aH4
(p<.001) %A Yelsith DBPOA= UWG7F OWGeH
0G Hr}, NWG7} 0GRT} §elabA(p<001) WA Lie}
ek

oAz} digtel A-e slElEdelAe UWG, NWG,
OWG, OG22  {O3HAI(p<.001) A Uepyich
triglyceride, HDL-CX} glucose©]|A]+= 2}o]7} YEFYR] &
kth. SBPQ} DBPO| A= UWGS} NWG7} OGHT} zkzt
o8 A(p<.05) =A etk
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[Table 4] Correlation of BMI and metabolic syndrome risk factors

waist circumference TG HDL-C glucose SBP DBP
BMI [139%** .192%%* -.167%** .040 375%x* 266%**

[E 5] 94 distiel 257 dasEsa Ydelxt va

[Table 5] Comparison of metabolic syndrome risk factors between groups

items group male F-value female F-value
M +SD) (Duncan) (M +SD) (Duncan)
waist UWG 68.00 + 4.94 97.437%** 62.31 + 321 122.807%**
-circoumference NWG 73.03 + 573 (UWG<NWG 66.79 + 3.67 (UWG<NWG
(cm) oOwWG 77.79 £ 6.83 <OWG<O0G) 71.58 £ 4.56 <OWG<O0G)
oG 85.16 = 6.10 76.88 + 4.82
TG UWG 59.89 + 3491 3.689* 60.33 £  24.78 0.842
(mg/dL) NWG 69.86 £ 34.92 (UWG<OWG, 0G) 63.03 * 31.68
OoOWG 75.89 = 38.92 57.31 £+  23.83
oG 8397 + 48.42 69.26 + 34.51
HDL-C UWG 57.04 £ 11.07 2.834* 60.77 £ 11.47 0.937
(mg/dL) NWG 57.44 + 1041 (N.S) 61.58 + 10.45
OoOWG 54.81 + 8.83 62.40 + 10.79
oG 54.18 £ 9.39 61.28 + 10.63
glucose UWG 7722 + 541 0.708 77.08 £ 579 0.926
(mg/dL) NWG 78.14 + 638 7756 + 5.71
OWG 78.01 + 7.09 77.00 + 535
oG 79.06 £+ 6.05 7542 £+ 5.19
SBP UWG 121.25 £ 13.32 10.966*** 112.36 £ 12.85 3.36*
(mm Hg) NWG 124.06 + 12.76 (UWG,NWG 113.12 £ 11.21 (UWG,NWG<0G)
oOwWG 130.24 + 14.69 <OWG, OG) 11555 £ 12.50
oG 13195 = 13.54 11992 £ 8.34
DBP UWG 71.54 + 835 7.581%** 69.19 + 10.29 3.688*
(mm Hg) NWG 72.18 £ 8.62 (UVL(;’;((B)EE%)OG 6752 £ 8.57 (UWG,NWG<OG)
oOwWG 75.03 + 8.47 69.86 £ 9.21
oG 77.10 £ 9.77 73.16 + 8.41

M=SD: mean * standard deviation
UWG: underweight group, NWG: normal weight group, OWG: overweight group, OG: obesity group
*5 p<.05, *¥*; p<.001

4. =9| Huang, Shirme, Lee, Delance, & Strother(2007)2] &1+

o} 2J5}'H Kansas university THEHY 3003 (2/3 oJ&xhS of

i1 b sl 848 ko= wnk AHos Al AT BAEBMI > 25 ke/m’)o] 29%2
I AT FHES YolEal BMIS giASET 9 H 311349 31[13], Sacheck, et al.(2010)= FthaAY 566

AAAe] BAES Arstelch BMIE A, G, 3 B(OIRF 6572%)% 2ARE Av SAIGBME > 25
ok TAEZ, o 5o WHES wFetel AT v]  kgm)oldo] 162%E UEhbE AR we £28
o] A7 dde Sl Fasi12] HISIEH4]. o]2fet olf= & 79| AT 7IEe]

WHOO] ofAJofelS: 9J3F BMI 7|0] W& & el5te]  BMI > 23 kg/m’o|B& T Fu|&o] A&dt Akt
Z thdAtollA HITKBMI > 25 kg/m’) FHEL 1261%  H lﬂ?ﬂ LERg 7] ok
2 Yehgon, IHEBMI > 23 kg/m’) 0|4 31.36% & aPdRtelA diAs Tt REES 371 o] 93
2 e 588 RAT) G TNEE WET 03RS R
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HAL, 27) 7ML Sl AR 342%029%) = WA
Uehdth e S SIS Holw 17 7}
AL Qe A= 29.72%0252H)E w2 5 Hol
L HRE(BMI > 25 kg/m2)oflA] 7MY £& HES
Uehct.

AT FHES AR A5 HE, Keown,
Smith & Harris(2009)= th3Hl 21(o]z} 131, U4} 8
BollAe AT 10%, Aol 17] o) 7HA]aL Q)
= WA 43%E Buste] & dFHEY 52 A5
B¢l om[14], Huang et al.(2004)o] 2J5}H, Hi s
16394(0] 70%)& g Aol 179 dAsF 9
AR 7V AR 27% 2, 2 470 20.72%2)
ARt S YRR AT 15]

W sl 2698 geR GNSTE FEES
ZAR A3} RS FHAE 3 ol 1 o
A= 11.06%(258), 1271 7H8 ThAFRRS 26.29%(701).0.
2 Huserhic] B Ao wmsu, dRiejsiy
w457 % ASTE FUAAE 3 ol4 71 daa
0.67%(3")E At =7 Wollw EFstal ks
2§98 o WA dehten), 127 2K oA
44.26%(197F)2 T =o H|SS ®rh

ol A¥h= Kang et al.(2006)9] 17+ /=il
BMI ==0] 2 Q19 thAbheh 2 pEolglens

Aol7} vepdE Zow AZFEICI6)

GAETE A SRS MU, dider
1637(o] 70%) tdog2 2ARE A} sj2lEd 1.8%,
TG 2.5%, HDL-C 13.5%, glucose 1.8%, BP 1.2%(Huang
et al, 2002 UEFGIL, 2 At JAQIHS 84885 o
Ao 2k BH, 5254 2.24%, TG 2.83%, HDL-C
8.13%, glucose 0.58%, BP 24.41%% HDL-CI} BP2 A|
sfat FEolAE A AP e,

AT A7 B ulgol o1t T0%s B AT
9] 47%Xt} T =t} webs] HDL-CO| - dA} 2.02%
of H|3 o217} 14.88%=2 =7 UEREAL, BPOA= I}
40.89%F o7} 6.02%°] Hlal = Vbt 2 At
A oixio] ulgo] Hehel sle] MuelTel SAkg
Aalg g2 4+ US Aol

Sacheck et al.(2010)9] A tol|xl= GRS ¢
glucose 4.5%, TG 11.6%, HDL-C 24.2%, ojA}tf&t i 2]
749~ glucose 5.2%, TG 10.3%, HDL-C 20.1%= X113}
of & AFEoh AFeR =2 H&S EATH4)

she, BMIS} A2 SiEeldol digh 157k o
B B, g e 49 BMIZ e
TEET glucoseE A9IEt 32)Ed, TG, BPOJA H &
Al Uebskew, HDL-ColA= © WA yeyltt o2 of

ol W

S4ge] A selSeer BPolA BMI} %2 50| o
=7 YElg o™, TG, HDL, glucoseo| A= 157t #}o]
7F {Asich

Huang et al.(2004)= tj3H8 163 (JA} 70%)S tiA;
© =2 normal weight group(BMI < 25 kg/kg/mz)ﬂl-
overweight group(BMI > 25 kg/m) 02 Ui=o] AH
Fulgon £ AETT YHAAE MTY 23 3
2)E4, BP, TGO 4] overweight group(BMI> 25 kg/m’)
o] o] A LepAll, glucoses} HDL-COlA] #4o]7} ¢
Qirki wwstel[ls] ¥ 972 A5k ek e
B 70 of4) bS] TG o4 83k Aol Lpeh}
A %o} &3t Huang et al.(2004)9] A=te} AYoloh A}
5 Hol=t] ol= & AT R HIWEIIEBMI
> 25 kg/m’)Q] AR} 57 A AR} 2ol vl 27
o2 Az

A= T2 X]9E, Ann & Kim(2009)9] ¢1Ttof|A &=

TS AR HRIET AT FOR Hro] A
235 o3RS H|wEl AP} HTIEe] Ao mE

o o

FeollAl el AUk Bastiri7].
3 BlNtols 375 th e R HWEe} tiAkSS
AAEE 2ARE A3 BRhE7)E =2 TIFollA] AL
B Y7} =4 YERGTH18]. Lee, Jrkal, Kim, Lee
Joen(2009)9] Ao A=, H|TkolE 80FS iAo R
AAlFotst vlwet 23 TG, BP, &7 52 &7
LtebLb, HDL-CE o b LReRLHI9] B et 94t
gt Ang B4t

EAE2 Fad7]ollA] AJ7IE Holxl= T4
A0l ek ol Ty A7) Aol Thek @14}
ol et oe TR Fa8it) shlch

webA 204 AE9] tfsHEEolA AR H1RQ
219 WS dfshe A DAL AARES A&S)
Aoln, o]5 Fafl oAl AAT A FAAITI
A2 77 4k flal vl Fagtk dolgt shalcH20].

53] AAIgEY] £53 v|to] Yglo] o] WSk
IAEF, G, HRFEO Aol AR Wolx| 1
Utks S 1 o 25 AgEEE] o 9 A
REE 109 E= 20055 AJRRE|ofof A7 WsHd-Z
o Ao AZEr

N R

o & o

ol

)
o

I
ol
fir re

rr

Of

IF et

B A] POt A7l wofahe 7hae) W of
A 848S iAo 2 T Zbzt vuiat AR
WES doliy, J2|3 BMIZ AEEE Y AAES
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AIEER FAA Bt

H]E._E.}\ 3} 7&;]. E].O—r 7P_Q_ ﬁi_g_ O«loin]_

% diARtell A HkBMI=25 kgim’) FHELS 12.
61%, TH|Z(BMI 23-24.9 kg/m)L 31.36%=2 LERdTh
A FHES 371 o9 VIS wHERE 0.35%3
B dARS TR ATE AL, 270 7HAAL Qs ti
A= 3.41%Q9E A vEebgTh 18y diAsS
AAJMAE  Hole 1] 7 et
29.71%(252H) &2 =& 229 HIrh

BMIS} thAks- 3t AR thegt 151 HwE B
o, G2} distgel A9 BMIZL 2 1o WS 1EH
t} glucoseE A3t 31215, TG, BPOA] T &7 YE}

o, HDL-CollAl+= o W7 Yelsgt oz} djshrye]
7 32| Zd 9} BPo|A BMIZ} =& T120] ¢ &4 U
Eltem, TG, HDL, glucoseo| A= LEZH ZFol7}F ¢lSd
o},

ulabA], ol2fgt AitE2 tfsHIES] A4S Hrev|
el ¥t=A] asieha 2of iyt vgdske s 7
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S Qe JPRAES dolEomn HYrIEt ol
Aw g BP0l QL5 Q4ste] diE & )
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