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The incidence of metabolic syndrome and its risk factor in who
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Abstract The purpose of the study is to provide the basic data for preventing and caring cardiovascular
disease. The study was performed with the data from the same 1,668 persons who had medical checkup three
times from 2004 to 2008 at a health promotion center. The related factors were examined with Cohort Study.
The result of the study is as followed, The incidence of metabolic syndrome for the subjects from 2004 to
2008 increased; 0% in 2004, 8.3% in 2006 and 12.0% in 2008. Multiple logistic regression analysis showed
that the related factors in the occurrence of metabolic syndrome which changed from the non metabolic
syndrome group in 2004 to metabolic syndrome were age, smoking, total cholesterol, ALT, and uric acid etc.
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A A A 4(BML;, Body Mass Index)= Quetelet A4
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AARA7|Ho Ao H 7 |2 WHO, Asia Pacific Perspective,
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Aol A FHE AQH sl /A (Triglyceride; TG), F
| A S(Total cholesterol; TC), 11U ER|chl S| A
E|E(HDL cholesterol; HDL), -3&-3&H(Fasting blood
sugan)= ST dIARSSe]  Hol= NECP
ATP-TIE] AQte]] whet (3] el FAF 90emol/d, o2t
85emolAt (2)ZAA 150mg/dLoAt (3)33t 130/80mmHg
o4t (4)HDLL I} 40mg/dLugk, oIz} 0-50me/dLm]wh
G)FEEFS 100mg/dLolde g 3, deEde=

20059 dgtulekelsle] sjEfEe] 71l SASHATHTI.
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AT A= 7= (2004 9)0]  ER7E 1,3727
(82.3%)0] 2L oJ2F7} 296 (17.7%)0| 2Tt AFEEL 40
o] 49.7%, 30t)] ©|3} 41.3%, 50T} 8.0%, 604 ©]4+ 1.0%
£olqlar, HvtEoX s AT 42.4%, AT
28.3%, H|GFL 27.1%, AAZL 2.2%a=0| Q). =2u}4
I} AATILE 68.8%0]71, AHZFEE 31.2%ATHTable 1).

4.2 20044 CHAIESEF

I-I EA‘I

NZA =040 AR TRe] 4Rl Hoyst
HEQL ¥ 29} Pt tAETEe] ARSI S5/
|78 -2 113.0£12.97/74.6+£9.26 mmHg©o|3l, ITHUE
A ZYAHEL 53.0+11.66 mg/dL, FEIFES
91.2+12.57 mg/dLo|Th. FNEFAEA 9] 79 SR
112.9467.29 mg/dL, AST+ 22.9+14.34 IU/L, ALT+
25.2428.67 1U/L, GGT+= 38.1+43.43 IU/L, 2Z 2 HE
2 189.4+32.23 mg/dLo]al, QAR 5.8+1.41 mg/dLo|t}
(Table 2).
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[Table 1] General characteristics of study subjects

Variable Persons (%)
Sex
Male 1,372 (82.3)
Female 296 (17.7)
Age(year)
< 39 689 (41.3)
40-49 829 (49.7)
50-59 135 ( 8.0)
> 60 15 ( 1.0)
Body Mass Index
Under weight 37 (22)
Normal 707 (42.4)
Overweight 472 (28.3)
Obesity 452 (27.1)
Fatty Liver
Normal 1,148 (68.8)
Abnormal 520 (31.2)
Total 1,668 (100.0)
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[Table 2] Hematological characteristics of study subjects
Variable MeantS.D.
Waist circumference(cm) 80.2+ 7.59
Systolic blood pressure(mmHg) 113.0£12.97
Diastolic blood pressure(mmHg) 74.6= 9.26
High density lipoprotein cholesterol(mg/dL) 53.0+11.66
Fasting blood sugar(mg/dL) 91.2+12.57
Triglyceride(mg/dL) 112.9+£67.29
AST(IU/L) 22.9+14.34
ALT(IU/L) 25.2428.67
GGT(IU/L) 38.1+43.43
Total cholesterol(mg/dL) 189.4+32.23
LDL(mg/dL) 113.8+29.66
Uric acid(mg/dL) 5.8+ 141
TSH(IU/mL) 1.9+ 1.29
43 YUE EME AISSZO| HE WA o] BobuRE WA 2ol o Rtk AUTA el
ax A A ZEZo A 2006 2.7%, 20083 8.1%H 1L AAAZ
0, 0/ L3 =
G BRI dbeEel dmd wgepe 1] 20000 01 208 TR HAE A
20049 7202 S1RS w) AMal koA 2006 2006 7.6%, 2008 11.0%R3 H|TFEAA 2006

dol 8.2%, 20089 122%% Z7}slgla, oxte zkzb
8.8%, 10.8% 5 W m% Zrlslgon, Yaprp ojzbs
o} ©f wo] HAIEILk A A= 304 20061
6.0%, 20084 7.7%QT 40T ZFZF 9.3%, 13.9%%T

50t 12.6%, 20.0%, 60T) oA 20.0%, 33.3%= AH
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[Table 3] Periodic change of incidence of metabolic syndrome according to general characteristics of study subjects

Unit: persons(%)

Year of diagnosis

Variable
N 2004 2006 2008
Sex
Male 1,372 0( 0.0) 112(8.2) 168(12.2)
Female 296 0( 0.0) 26(8.8) 32(10.8)
Age(year)
< 39 689 0( 0.0) 41( 6.0) 53( 7.7)
40-49 829 0( 0.0) 77( 9.3) 115(13.9)
50-59 135 0( 0.0) 17(12.6) 27(20.0)
> 60 15 0( 0.0) 3(20.0) 5(33.3)
Body Mass Index
Under weight 37 0( 0.0) 1( 2.7) 3( 8.1
Normal 707 0( 0.0) 43( 6.1) 55( 7.8)
Overweight 472 0( 0.0) 36( 7.6) 52(11.0)
Obesity 452 0( 0.0) 58(12.8) 90(19.9)
Fatty Liver
Normal 1,148 0( 0.0) 55( 4.8) 85( 7.4)
Abnormal 520 0( 0.0) 83(16.0) 115(22.1)
Total 1,668 0( 0.0) 138( 8.3) 200(12.0)
4.4 HAISS 2 71T Solstd EMo| 20061—4 8.0%, 2008 16.1%% T] Wo] Z7}5}3it} LDL
2 CHA} SS30| St HHAH A & A} LDLo| A 200613 7.3%, 2008 9.9%% 31 H]F
AEE T A 0lT Hsty S0 T2 Al /ﬁ' LDL--o| 4] 2006 10.8%, 2008 17.4%= ¢ o]
So] olmw MR SO Q004U 7| ZEEHAS ), Z7)5FA T AST+= &AM ASTHEo| A 20061 8.0%, 2008
Zo|8re. A} 2Zs|Eb oA 20064 6.4%, 2008 H 11.2%, H]AAF ASTHoA 20061 13.1%, 20083

| 9.2%, H|AA} 2227|204 2006\ 18.5%, 2008
H 27.0%E © Wo| F71stAaL, oY= A o]
Q7| F kol A 20061 6.8%, 2008 9.8%, H]AA} o9k
Z1ELol A 2006\ 18.2%, 20084 26.6%% T o)
7Vttt DU =Xl E | A B2 A4 TUEAS
Wl =Y A 2Lol| A 2006E 6.9%, 2008 11.0%, =]
A DT XY AR 2006E 16.1%, 2008
17.8%2 ©] @o] 71891, 3 E8ddoxe Y 35
kLol A 20064 7.2%, 20089 10.5%, H|ZAF ZEE
2ol A 20061 15.9%, 2008 22.1%2 T wo] Z7}
sHATE AN A4 SR lA 2006E 6.5%,
20089 10.0%, HIAAF AR HFLOA 20061 15.5%,
2008 20.4%E ©] @Wol| 7k, dleledls B4
slE]E ol A 20061 6.0%, 2008 9.7%, H]4; 58]
S0l A 20061 26.7%, 2008 30.6%= © To] =
7heteit. FEYAHEA s Y S LHELANA
2006 8.3%, 2008 11.7%, H|AAL ZHAEHE o)A
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262%8 T wo| Z7}8kgal, ALTE: AAF ALTO|A]
20063 7.3%, 20089 10.7%, H7AAF ALTLO]A] 2006\
17.9%, 2008d 24.5%= © wko| Z7}514c}h GGTE A
AGGTZO A 20061 7.3%, 20084 10.3%, B]HAF GGT
oA 2006\ 14.3%, 2008\ 22.8%E T wo| =73}
QAR AAF QARZO|A 2006 7.2%, 20084
10.5%, H]AAF QAR A 20064 13.2%, 2008 18.5%
2 ¢ Wo| Z7I3CHTable 4).
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[Table 4] Changes of incidence of metabolic syndrome according to metabolic syndrome diagnosis components
hematological characteristics of study subjects

Unit : Persons(%)

Non metabolic syndrome

Variable 2004 2006

2008

Systolic blood pressure(SBP=mmHg)
Normal
Abnormal
Diastolic blood pressure(DBP=mmHg)
Normal
Abnormal
High density lipoprotein cholesterol(HDL=mg/dL)
Normal
Abnormal
Fasting blood sugar(FBS= mg/dL)
Normal
Abnormal
Triglyceride(TC=mg/dL)
Normal

Abnormal

Waist circumference(WC=cm)

Normal

Abnormal

T-Cholesterol

Normal

Abnormal

LDL

Normal

Abnormal

AST

Normal

Abnormal

ALT

Normal

Abnormal

GGT

Normal

Abnormal

1,409
259

0(0.0)
0(0.0)

90( 6.4)
48(18.5)

130( 9.2)
70(27.0)

1,454
214

0(0.0)
0(0.0)

99( 6.8)
39(18.2)

143(19.8)
57(26.6)

1,426
242

0(0.0)
0(0.0)

99( 6.9)
39(16.1)

157(11.0)
43(17.8)

1,460
280

0(0.0)
0(0.0)

105( 7.2)
33(15.9)

154(10.5)
46(22.1)

1,345
323

0(0.0)
0(0.0)

88( 6.5)
50(15.5)

134(10.0)
66(20.4)

1,488
180

0(0.0)
0(0.0)

90( 6.0)
48(26.7)

145( 9.7)
55(30.6)

1556
112

0( 0.0)
0( 0.0)

129( 8.3)
9( 8.0)

182(11.7)
18(16.1)

1207
461

0( 0.0)
0( 0.0)

88( 7.3)
50(10.8)

120( 9.9)
80(17.4)

1584
84

0( 0.0)
0( 0.0)

127( 8.0)
11(13.1)

178(11.2)
22(26.2)

1517
151

0( 0.0)
0( 0.0)

111( 7.3)
27(17.9)

163(10.7)
37(24.5)

1444
224

0( 0.0)
0( 0.0)

10( 7.3)
32(14.3)

149(10.3)
51(22.8)
Uric acid
Normal
Abnormal
TSH
Normal
Abnormal
Total

1366
302

0( 0.0)
0( 0.0)

98( 7.2)
40(13.2)

144(10.5)
56(18.5)

1,597
71
1,88

0( 0.0)
0( 0.0)
0( 0.0)

135(8.3)
3(6.7)
138( 8.3)

197(12.1)
3(6.7)
200(12.0)
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L 3002t} 400l A 1.87H1(95% CI=1.33-2.63), 50t}
A 3.098(95% CI=2.14-4.73), 604 o] Aol A 5. suH(95%
CI=2.52-11.37)& o] Wos2 =759, v 3
ZReh 37 FAZo|A 1.658)(95% CI=1.23-2.20),

oA 1.908)(95% Cl=1.44-2.52) Z7}5}5.a
B AE B v S A ElA
CI=1.66-3.21)27}5}ich. AAF ASTZRT} H| AST
oA 2.821(95% CI=2.01-3.96) Z7}519. 1L, ALT
TR} v AR ALTZO)A] 3.018](95% CI=2.26-4.01) =
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[Table 5] Factors affecting change from non metabolic syndrome group at first diagnosis to metabolic syndrome at last

diagnosis
. Crude Adjusted”

Variables ORs 95% CI) ORs 95% CI)
Sex

Male 1.00

Female 1.10 0.82 1.48
Age

< 39 1.00 1.00

40- 49 1.87 1.33 2.63 2.10 1.47 3.01

50- 59 3.09 2.14 4.73 3.26 221 4.81

> 60 5.35 2.52 11.37 6.22 2.82 13.75
Fatty liver

Normal 1.00

Abnormal 1.05 0.83 1.32
Drinking

Non drinker 1.00 1.00

Light drinkers 1.23 0.95 1.59 0.99 0.74 1.32

Moderate drinkers 1.75 0.97 3.15 0.14 0.60 2.13

Heavy drinkers 225 0.57 8.84 1.15 0.26 4.99
Smoking

Non- smoker 1.00 1.00

Ex- smoker 1.65 1.23 2.20 1.40 1.01 1.92

Smoker 1.90 1.44 2.52 1.91 1.40 2.62
Total cholesterol(TC=mg/dL)

Normal 1.00 1.00

Abnormal 2.31 1.66 321 2.23 1.50 3.33
LDL

Normal 1.00 1.00

Abnormal 1.25 0.98 1.59 0.83 0.62 1.12
AST

Normal 1.00 1.00

Abnormal 2.82 2.01 3.96 1.34 0.88 2.05
ALT

Normal 1.00 1.00

Abnormal 3.01 2.26 4.01 2.49 1.74 3.55
Uric acid(mg/dL)

Normal 1.00 1.00

Abnormal 1.87 1.42 2.48 1.70 1.25 2.29
TSH

Normal 1.00 1.00

Abnormal 1.16 1.05 2.47 1.54 0.98 2.40

(95% CI=1.42-2.48)2 Z=7}5}9it) 2 ¥H4E 245 A QAREET HIA; AEolA] 1.7080(95% CI=1.25-2.29)
BEXAT} 30t} 40tholl A 2.1081(95% CI=1.47-3.01),  Z=7}5}dch

50T o A] 3.268H(95% CI=2.21-4.81), 604]] o]Atof|A] 6.22

Hj(95% CI=2.82-13.75)2 o] W42 =759,

H] BARLET 347 SATL|A] 1.408(95% Cl=1.01-1.92), 51 H

FAZOA 1.91HJ(95% CI=1.40-2.62)8 Z7}3}%ch A

A FEU2EERETH N Ry S Y BT 233 WASTES dERde) sag guacden o

HH(95% CI:1.50-3.33) %—_7].{3]_93\_—/,_7 ;S]/kol— ALTE‘EE]' H];g 3:1]‘:1 %Q—E—E EH*]’%—?—:\LLQJ Oﬂtc‘)]"% ‘?‘E]L}‘j/]'qv\‘] %7]'
S Alaate] ool BHolaT o 4 ek &

AF ALTTRO A 2.494(95% Cl=1.74-3.55) Z7}3F0H,
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