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Abstract The aim of this study was to estimate the prevalence of the metabolic syndrome risk factors for adults
in the general population, understand the relationship of each factor with the obesity indicators, and examine the
relevance and validity for predicting the metabolic syndrome in obese indicators. The study subjects were 1,051 adults
aged 20 years and over, who underwent a health package check-up at the Korea Association of Health Promotion,
D-branch from Feb. to Nov. 2014. As a result, the prevalence rates of metabolic syndrome of the study subjects were
21.5%, and the prevalence rates of the metabolic risk factors were as follows: 31.8% of men and 41.6% of women
for abdominal obesity; 35.6% of men and 17.3% of women for TG; 17.6% of men and 34.2% of women for HDL-C;
53.5% of men and 35.9% of women for blood pressure; and 14.9% of men and 6.8% of women for FBS. The
prevalence rates of metabolic syndrome were significantly higher in the older age group, in the group with the higher
BMI, and in the group of higher level of drinking frequency. In the predictive indicators of obesity on metabolic
syndrome risk factors, the waist / height ratio was higher than other indicators. Conclusively, WHtR appeared to be
a useful indicator to show abdominal obesity and is better in selecting metabolic syndrome patients compared to other
obesity indicators.
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AEolA AHs SA7Z SASG A, M E(body mass  E, ¥EA] €9, HDL FE2HE, SAAANS Hits
index; BMD)E A5 A4 AlFZOZ Uir Quetelet  FFAXE FAlea, AEE 2313 5 ded A4
A4 [BMl(kg/mz):ﬂl%(kg)/ ()2 Atstdck 8] AS 2 AgetA 279 oli= one-way ANOVAZ
o] S AARZATZF ofxlo} BlE Y TIFERS] W FAsAT AR g FHE 2 XSS
2} 18.5 kg/m’ WIWHE AAE, 18.5 kg/m' 014 229 kg/ 91F 2909 FHE 9 iR ARSI AEe
m VRS AT, 23.0 kg/m' 017 24.9 kg/mr oJskE  ?19] - E HALE chi-square test® HASIATE EE
TAF, 25.0 kg/m' o)/S vvre 2 BFGTh dEE BAHY FAA ForES p<0.05E SS9t $H, o
A= APAA A Aol et e 9 ARSEE A9aglel tE viEEY] 4%, s
ZAASS 108 o)A SFAAIZ] T oko Abeol A A% 49 Eo|%i= Receiver operator characteristic curve
AS7Z SAs95, g4 Asler Aas 9045S (ROO)E 43kl 3t
A7 228 AR Ao Ao A ko] Ay
(fasting glucose; FG), /A W(triglyceride; TG), 2L

A ek = ~HE(high density lipoprotein cholesterol; 3. a7zt
HDL-C)& =743 _

3.1 ety EMYH [HAISEZE RFYE

Py — AR AN B GAEEE FHES

GEFE WG AEe A3 Felsde Ay [0l A% T SRATACEIEED, TG HDL-C, 9
(NCEP-ATP IM)[3]¢ll w2t &&= EAF 90cm ©14, R R EE A AL T ANSFT ARAG 7
o7} 85em old, FAALE 150mgdL o), A O/ IOl AR AwE A £l g 10517

22602 YAEET FHES 21.5%01th A4d

HDL-Z|2H &2 92} 40mg/dL ©]3}, 9JA} 50mg/dL
ol3l, &> 130/85mmHg ©]%, &8 A ndF>
100mg/dL ©]73, & 435 tHTable 1]. & 5714
AR @A el gk o]EHg A AP AL
St Q1S wimieh 1414 she] 1 jfe] 34 o4 o o
AP Far o2 A o) SATH26].

Table 1. Diagnostic criteria of metabolic syndrome in this

study

Risk factor Defining level
Waist circumference

Men >90cm

Women >85cm
Triglyceride >150mg/dL
HDL cholesterol

Men <40mg/dL

Women <50mg/dL
Hypertension 153]]33];’221835(:::1]'2 ¢
Fasting blood sugar >100mg/dL

Three or more of the above five risk factors

2.3 Xt2o| EAXME L 2N
g B8 SPSS WIN(ver. 19.0) 54 T2 1S
ARESRom, didate] dnkA BRI, AF, s
g, AMALR S, s Sa/Agn, £27) 89 olsh)
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60t o]/ el A 29.3%, 30.4% % F2lsH
Z7F8F9 tHp=0.000). BMI &= AAToA] 5.4%0]
4 Aol IAFTolM 182% (p=0.000), H]WH-ol A
44.2% (p=0.000)Z F2l3tA =718tk
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Table 2. Prevalence of metabolic syndrome by general 5 FolA= Ao A th(p=0.000).
characteristics of study subjects

ic sy o|&o|x}o X o=
Variable N w p-value 3.3 I:HAI'o—!—I_ T|=||_III'—I &4 To=
0 = ~ =
o 0 AR GAFFE AR THE S
Male 578 138 239 2 [Table 4]¢} 2tk 61?4@11], TG, HDL-C, @ % &
Female 473 88 18.6 _ -
B oA tsﬂl:]— = A= o] & o =2 A
Age(yrs) 0.000 — ] EH ]' ]% lel’ 57}'X] = EL H 0]’&1
<29 9% 8 8.5 AAAAFe] FA4 7)o wr% FHES 2H, @A 1,051
30~39 250 32 12.8
jaz| A A ol o)z = olAF Z¥F71 o)
40~49 246 49 19.9 g A} F dAES T YEJAAE 370 o)A ka9
50~59 270 79 293 = Ak H]E2 21.5%0] ATt st o] ek A4
60< 191 58 30.4 N - _ B}
- Lo 9 PPN FHES WH, AFFT AGAE
Normal 423 23 54 s 7RI QA S AFES 25.8%0]%0 L, 17 ZkaL
Over weight 286 52 18.2 9)= Algke 31.2% 17} 27191 A} 21.5%. 3
Obesity 34 151 42 BIE A 31.2%, SRV 27090 AR 7%
Total 1,051 226 215 Q1 AR 15.4%, 47091 AR 53%, 57191 AleRS

k] 3§ Aol Sl Wk 271 skt sodlel

stolx| = frolek 2Hg Bylon, oxte] A4 o] 3.4 HAS=a ¢kl gt ROC GIEE
7}&01] we}l molxi Askow vy 7ho| oldt xho] A EAe] A FA S, SlelEe, slelE /A
H3tK(p=0.000). HDL-C= WU BF A5 A5 7l 7} QAIZET 9 Q0L o] AR ofZd 5= 9li=x|

Trqusk =}o]7} glgl o), Y 7k IS5 52 olelwy] 918 ROCS WAL AXLEIATHTable 5]. W
SAFHp=0.000). Hek wHAte] 49 AFe] T/l W = AHpLEZY A2 AR5} 06162 7
E]’ %7]' 6‘}“:}7]' 60EH°ﬂ ‘/}O]'X]'_ 943 i]’% Eﬁiﬁtq ig}\-_ﬂ, 7‘/\4X]Hl—ﬁaﬂ§oﬂ}\1l~_ 6%—5]33]7]' 0.663 % 7].7(

(p=0.000), @1#te] 7§ Aol S7hgtell whel FolshAl ol mEQto A= FEEe AN 7} 0.679% 7HE
O eIt (p=0.000). FBS= WAkl A% A worm mdgolde dle S} 0.66680.5 71 =9k
°1 kel whek sropA T 60elell SO el o oA AHDLE BB ALFAFT) 0519
S BEOP(p=0039), AN E Aol SR 2 by wgtm, g RESME SlelEe g

Table 3. Prevalence of metabolic syndrome risk factors by age and sex

wc? TG” HDL-C” BPY FBS”
Sex Age N (cm) (mg/dl) (mg/dl) (mmHg) (mg/d0)
% % % % %
Male =29 51 19.6 21.6 25.5 333 5.9
30~39 146 253 329 19.2 404 10.3
40~49 139 29.5 40.3 16.5 554 15.1
50~59 145 40.0 42.1 18.6 66.2 20.7
60=< 97 39.2 30.9 11.3 61.9 17.5
Total 578 31.8 35.6 17.6 535 14.9
p-value 0.009 0.045 0.262 0.000 0.039
Female <29 43 20.9 7.0 419 4.7 4.7
30~39 104 115 10.6 35.6 8.7 -
40~49 107 355 13.1 40.2 27.1 3.7
50~59 125 58.4 152 32.0 50.4 8.0
60=< 94 69.1 372 25.5 713 17.0
Total 473 41.6 17.3 342 35.9 6.8
p-value 0.000 0.000 0.177 0.000 0.000
Movs F 0.000 0.000 0.000 0.000 0.000
p-value
1): Waist circumference 2): Triglyceride 3): High density lipoprotein cholesterol
4): Blood pressure 5): Fasting blood sugar
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Table 4, Clustering of metabolic syndrome risk factors by age and sex Unit : %
Sex Age N Number of risk factor
0 1 2 3 4 5
Male <29 51 412 29.4 15.7 9.8 39
30~39 146 29.5 34.2 18.5 14.4 3.4
40~49 139 19.4 34.5 20.9 20.1 5.0
50~59 145 13.1 324 20.7 22.1 11.5 0.7
60< 97 21.6 28.9 27.8 13.4 5.2 3.1
Total 578 22.7 325 20.9 17.1 6.1 0.7
Female <29 43 41.9 41.9 14.0 23
30~39 104 56.7 27.9 9.6 3.8 1.9
40~49 107 28.0 43.0 15.9 7.5 5.6
50~59 125 22.4 232 304 17.6 4.8 1.6
60< 94 5.3 19.1 36.2 30.9 6.4 2.1
Total 473 29.6 29.6 222 133 44 0.8
Total 1,051 25.8 312 21.5 15.4 53 0.8

* @ Number of risk factors is the sum of risk factor such as waist circumference, triglyceride(TG) high density lipoprotein cholesterol(HDL-C),

blood pressure(DBP) and fasting blood sugar(FBS).

Table 5. Receiver operator characteristic curve for obesity indices by sex

Sex Obesity index Low-HDL Hypertriglyceride Hypertention Hyperglycemia

Men BMI 0.616 0.645 0.637 0.613
wC 0.605 0.663 0.670 0.668
WHtR 0.575 0.659 0.679 0.662

Women BMI 0.519 0.685 0.740 0.718
wC 0.505 0.689 0.788 0.766
WHtR 0.492 0.708 0.811 0.802

HDL-cholesterol(high density lipoprotein cholesterol)

BMI(body mass index), WC(Waist circumference), WHtR(Waist to height ratio)

Table 6. Areas under the receiver operating characteristic curves(95% confidence intervals) for the identification of any

one or clustering of two or more metabolic risk factors by various obesity-related anthropometric indices

Sex Obesity index Any one risk factor Two or more risk factors

Men BMI 0.611(0.562-0.658) 0.746(0.697-0.790)
wC 0.625(0.576-0.672) 0.780(0.734-0.822)
WHIR 0.628(0.580-0.675) 0.776(0.729-0.818)

Women BMI 0.638(0.588-0.686) 0.777(0.724-0.823)
WC 0.668(0.619-0.715) 0.804(0.753-0.848)
WH{R 0.671(0.622-0.717) 0.833(0.785-0.874)

BMI(body mass index), WC(Waist circumference), WHtR(Waist to height ratio).
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Table 7. Sensitivity, specificity and predictability for the identification of any one or clustering of two or more metabolic

risk factors by boundary values for each obesity-related anthropometric index

Sex Obesity index Sensitivity Specificity Predictability
Men Any one risk factor
BMI 75.11 46.63 61.7
wC 74.66 47.15 61.8
WHR 77.83 49.22 63.7
Two or more risk factors
BMI 88.41 52.85 614
wC 71.95 74.09 70.2
WHRR 87.20 60.62 65.3
Women Any one risk factor
BMI 67.03 55.67 57.9
WwC 58.92 68.97 63.4
WHRR 60.54 67.49 62.9
Two or more risk factors
BMI 71.65 72.41 54.1
wC 81.18 68.97 523
WHtR 83.53 7291 56.3

BMI(body mass index), WC(Waist circumference),
BMI>25, WC>90(men), WC>85(women), WHtR>0.5

A7 7H ok, 13 aslo] 27
4= 0.777(0.724-0.823), 3 S8 0.804(0.753-0.848),
s Edl/AH = 0.833(0.785-0.874) % &l EH/A A
H7E 718 = A JeRdt) webs 9l acle] s o
sl Za/AA4u st 7 A deken, 27 o)
v SE)Ed, sYEA/A4n 7 7P =4 Yebgh

oldd uj A ZFA

ZARR A B

o1
75.1%, 5°1% 46.6%, %W Oﬂﬁz] 61. 7%01911,
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49.2%, F3AZ5A 63.7%°1UTE ALl 27 o
A o) AAFRFE VA 88.4%, 50]1% 52.9%, 2
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WHIR(Waist to height ratio)

NE 77.6%, 50l% 72.4%, 473

=] 54.1%0°13, FlEEdE U 81.2%, 5ol
69.0%, %A= 152 30%°10 eH, sElEd/AdE
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