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Abstract Objective: This study examined the changes in the clustering of metabolic syndrome, and examined the
distribution of a combination of clustering. Methods: The study was performed with the data from the same 1,900
people who had a medical checkup at a health clinic twice from 2009 to 2013. The subjects were divided into two
groups of metabolic syndrome and non-metabolic syndrome (normal group) and examined according to the periodic
changes. The related factors were examined with a cohort study. Results: The order affecting the prevalence of
metabolic syndrome by the combination of metabolic syndrome constituent factors was two combinations (TG+HDL),
three combinations (WC+TG+HDL), and four combination (WC+TG+HDL+BP). Conclusions: To manage these
factors, public health programs will be needed and the methods to prevent metabolic syndrome should be promoted.
In addition, more study on the risk factors of metabolic syndrome will be needed.
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Metabolic syndrome components according to clustering groups
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&S AT T-testE o]g38ke] Wk 2fo]& HlaL
SFlt). tiabese] st uhe 3ok ¥ske o
TEHEAOR SS9, gAFEF AT el A
e VEer Al Wt o Hlmel UEE
S Ttk RE A fFolrES p<0.05 ofstE
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Table 1. Diagnostic criteria of metabolic syndrome in this study

Components Male Female
Abdominal Obesity(waist circumference)
Korean Abdominal obesity =90 cm =85 cm
Triglyceride >150 mg/dL >150 mg/dL
HDL cholesterol <40 mg/dL <50 mg/dL

Blood pressure

Fasting blood sugar

>100 mg/dL

SBP/DBP = =130 / =85 mmHg

>100 mg/dL

"The third report National Cholesterol Education program Expert panel on detection Evaluation and treatment of high blood cholesterol in adults,
adult Treatment panel III, Modified NCEP-ATP III 2005 & International Diabetes Foundation 2005 & The Korean journal of obesity 2005
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Table 2. Periodic change of metabolic syndrome of study subject according to general characteristics.

Unit: persons(%)

. Non-MS MS
Variable
2009 2013 2009 2013

Age(year)

<39 0( 0.0) 53( 1.7) 68( 100.0) 47(63.2)

40-49 0( 0.0) 115(13.9) 128(100.0) 79(61.7)

50-59 0( 0.0) 27(20.0) 31( 100.0) 21(67.7)

60< 0( 0.0) 5(33.3) 5( 100.0) 4(80.0)
BMI

Underweight 0( 0.0) 3( 8.1) 1( 100.0) 0( 0.0)

Normal 0( 0.0) 55( 7.8) 66( 100.0) 42(63.6)

Overweight 0( 0.0) 52(11.0) 55( 100.0) 30(54.5)

Obesity 0( 0.0) 90(19.9) 110( 100.0) 75(75.0)
Fatty Liver

Normal 0( 0.0) 85( 7.4) 57( 100.0) 35(59.6)

Abnormal 0( 0.0) 115(22.1) 175( 100.0) 113(64.6)
Smoking

Non- smokers 0( 0.0) 70( 9.0) 75( 100.0) 42(56.0)

Ex- smokers 0( 0.0) 47(13.2) 52( 100.0) 35(67.3)

Smokers 0( 0.0) 83(15.7) 105( 100.0) 70(66.7)
Drinking

Non drinkers 0( 0.0) 57(10.3) 56( 100.0) 33(58.9)

Light drinkers 0( 0.0) 130(12.7) 156( 100.0) 103(66.0)

Moderate drinkers 0( 0.0) 12(14.8) 16( 100.0) 8(50.0)

Heavy drinkers 0( 0.0) I(11.1) 4( 100.0) 3(75.0)
Exercise

non 0( 0.0) 45( 9.3) 65( 100.0) 39(60.0)

Trregular 0( 0.0) 87(12.8) 93( 100.0) 58(62.4)

Regular 0( 0.0) 68(13.5) 74( 100.0) 50(67.6)
Vegetable or meat preference

Vegetable 0( 0.0) 27(12.1) 22( 100.0) 12(54.5)

Evenly eat 0( 0.0) 160(11.8) 189( 100.0) 121(64.0)

Meat 0( 0.0) 13(15.5) 21( 100.0) 14(66.7)
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20093 85.8 mmHg, 2013\ 83.2 mmHgZ BAf-2|
o|k7] Y FHRETE =UTH(p<0.001).

A D EA G E e Ee] Ho] 2009
9 423 mg/dL, 2013\ 43.8 mg/dLE AT L=
il S A g0 P Eoh WETH(p<0.001). AR
T FBS #3to] 2009 105.0 mg/dL, 2013 110.
mg/dLZ A4+ FBS H R TE =3k31(p<0.05), Al
F3F TGO Hro] 20099 202.1 mg/dL, 2013 201.1
mg/dLZ A4 TGS i Erh WHth(p<0.001).

dAEST FZAU2EE EFdol 2009 2054
mg/dL, 2013\ 206.4 mg/dLE AT EFE~HE o
THT} =9k 3(p<0.05), AT GGTL #Hifol
20099 63.5 IU/L, 2013\ 57.4 IU/LE AAT GGT2)
Har Rt =3 TH(p<0.05).

32| =9, AST, ALT, 84F
frelabA] okt Table 3].

)

W&t 4= DL, TSHE

Table 3. Periodic change of age, sbp, dbp, weight, hematologic characteristics in metabolic syndrome and non-metabolic

syndrome (Meant SD)
Variable 2009 2013

WC(cm) Non-MS 80.6+7.61 80.247.95
MS 89.4+6.89 89.346.89

BMI (kg/m) Non-MS 23.4+2.53 23.4+2.6
MS 24.0+3.24 26.142.8

SBP'(mmHg) Non-MS 113.0£12.97 114.3£12.63
MS 128.2415.92 124.7+12.83

DBP'(mmHg) Non-MS 74.6+9.28 75.949.32
MS 85.8+11.41 83.249.05

HDL '(mg/dL) Non-MS 53.0£11.66 52.3+11.35
MS 42.3+8.94 43.8+9.89

FBS" (mg/dL) Non-M$ 91.2412.57 95.9+13.38
MS 105.1426.40 110.5+30.60

TG'(mg/dL) Non-MS 112.8467.17 126.9+73.41
MS 202.1496.15 201.1495.15

AST(IU/L) Non-MS 22.848.66 24.1£12.31
MS 27.5+13.20 27.4%13.20

ALT(IU/L) Non-MS 25.3+28.69 25.9+17.88
MS 38.9+25.44 36.723.09

GGT"(IU/L) Non-MS 38.0+43.45 37.0+42.42
MS 63.5+58.60 57.4+49.09

Total-C™"(mg/dL) Non-MS 189.4+32.20 195.8+32.80
MS 205.4+36.41 206.4+36.11

LDL(mg/dL) Non-MS 113.8+29.66 118.6£29.41
MS 118.1£34.37 123.0+34.03

Uric acid(mg/dL) Non-MS 5.8+1.41 5.841.48
MS 6.5£1.42 6.5+1.44

TSH(IU/mL) Non-MS 1.9£1.30 1.9+3.15
MS 1.8+1.07 1.8+1.67

WBC(K/AL) Non-MS 6.0£1.54 6.3£1.67
MS 6.7+1.50 6.9+1.74

*: p< 0,001, #*: P<0,05

MS: metabolic syndrome,

Non-MS: non metabolic syndrome
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Table 4. Periodic change of metabolic syndrome components according to groups.
Unit : Persons(%)

0 1 2 3t 4 5
X 2009 791(41.6) 522(27.5) 356(18.7) 162( 8.6) 59( 3.1) 10(0.5)
Total
2013 624(32.8) 537(28.3) 387(20.4) 238(12.5) 94( 4.9) 20(1.0)
. 2009 791(41.6) 522(31.3) 355(21.3) 0( 0.0) 0( 0.0) 0(0.0)
Non-MS
2013 616(36.9) 512(30.7) 336(20.1) 157( 9.4) 43( 2.6) 4(0.2)
X 2009 0( 0.0) 0( 0.0) 0( 0.0) 163(70.3) 59(25.4) 10(4.3)
MS
2013 8( 3.4) 25(10.8) 49(21.1) 81(34.9) 52(22.4) 17(7.3)
: p<0.001, t . Three or more of the above five risk factors is metabolic syndrome
0: The number of risk factor is 0, 1: The number of risk factor is 1
2: The number of risk factor is 2, 3: The number of risk factor is 3
4: The number of risk factor is 4, 5. The number of risk factor is 5

Table 5. Periodic change of metabolic syndrome components according to groups
Unit : Persons(%)

Number of risk factor/ Components BP HDL FBS TG wC

| 2009 (n=525) 140(7.4) 104(5.5) 93(4.9) 124( 6.5) 64(3.4)
2013 (n=543) 105(5.5) 81(4.3) 168(8.8) 121( 6.4) 68(3.6)

5 2009 (n=710) 142(7.5) 138(7.3) 115(6.1) 199(10.5) 116(6.1)
2013 (n=768) 132(6.9) 123(6.5) 183(9.6) 209(11.0) 121(6.4)

R 2009 (n=489) 102(5.4) 85(4.5) 74(3.9) 130( 6.8) 98(5.2)
2013 (n=714) 141(7.4) 92(4.8) 151(7.9) 186( 9.8) 142(7.5)

2009 (n=236) 46(2.4) 50(2.6) 41(2.2) 54( 2.8) 4512.4)

! 2013 (n=364) 71(3.7) 58(3.1) 76(4.0) 82( 4.3) 77(4.1)
s 2009 (n= 50) 10(0.5) 10(0.5) 10(0.5) 10( 0.5) 10(0.5)
2013 (n=90) 18(0.9) 18(0.9) 18(0.9) 18( 0.9) 18(0.9)
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Table 6. Periodic change of metabolic syndrome components according to groups between normal and abnormal.

Unit : Persons(%)

Number of Non-MS MS
risk factor BP HDL FBS TG we BP HDL FBS 6 we
1 2009 140(8.4) 64(3.8) 93(5.6) 124(7.4) 104(6.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
2013 101(6.1) 77(4.6) 160(9.6) 116(7.0) 63(3.8) 4(1.7) 4(1.7) 8(3.4) 52.2) 5(2.2)
, 2009 142(8.5) 116(7.0) 115(6.9) 199(11.9) 138(8.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
2013 112(6.7) 111(6.7) 160(9.6) 185(11.1) 96(5.8) 20(8.6) 12(5.2) 21(9.1) 24(10.3)  25(10.8)
¥ 2009 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 102(44.0)  85(36.6)  74(31.9)  130(56.0)  98(42.2)
2013 96(5.8) 63(3.8) 162(9.7) 120(7.2) 94(5.6) 45(19.4)  29(12.5)  47(20.3) 67(28.9)  49(21.1)
A 2009 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 46(19.8)  5021.6)  41(17.7) 54(23.3)  45(19.4)
2013 31(1.9) 22(1.3) 104(6.2) 34(2.0) 30(1.8) 40(172)  36(15.5)  45(19.4) 48(20.7)  47(20.3)
52009 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 10(4.3) 10(4.3) 10(4.3) 10(4.3) 10(4.3)
2013 40.2) 4(0.2) 4(0.2) 4(0.2) 4(0.2) 14(6.0) 14(6.0) 14(6.0) 14(6.0) 14(6.0)
*: Three or more of the above five risk factors is metabolic syndrome
3.5 HAISE R 20I59| HAIESEZot AAb 1, 20134 26003, Al W47} WCH+TG+BP+FBS
Fo| REl0| M2 QQI=0o| HEH 3} 22009 109, 2013'd 287 9] =0 AtHTable 7).
QAR A o2 o] B o) AR
oA @2l 371 <& BP, HDL, FBS, TG, WC 5.5 =%)
3, 29 47) E2 FBS 271 291 57 & WA} & 4.1 #H
=)o
e ; PEFEe FURAE A2 HYAel Hew
gwolM a”l 17l 2 dmmstel ukel FBS, e : | T
HDLo] %7}, 8.8 2/} & FBS 27kt Table 6], 1T = A4°] oFeh Aegbel Sarqe] 2l s 2
Ty o2 yepdth it Ty 54S fotetal &
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i i A= 200997 2013704 FEXS HE Y
WAL T akle] D) 28 5CL= SN 20 ) i) maae ez gazsT A g0l
2% 5C25 1070=, 371 23 5C3E 1070=, 47 =3 A WSl 2 23 Bl b Bo] B
SC4E S/=, S/ 23 SCsE s whEe] e A 2IES solahe] TAFEETY 1 o8] e
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Table 7. Periodic change of metabolic syndrome components according to clustering groups.
Unit : Persons(%)

Variables Toual
09 13
(TG) 124 (23.6) 121 (23.0)
(WC) 64 (12.2) 68 (13.0)
e (FBS) 93 17.7) 168 (32.0)
combination (BP) 140 (26.7) 105 (20.0)
(HDL) 104 (19.8) 81 (15.4)
Total 525 543
(WC+TG) 34 (19.6) 36 (19.4)
(WC+HDL) 27 (7.6) 19 (49)
(WC+BP) 34 (19.6) 22 (5.7)
(WC+FBS) 21 (59 41 (10.6)
two (TG+HDL) 82 (23.1) 74 (19.2)
combination (TG+BP) 46 (13.0) 38 (9.9
(TG+FBS) 37 (10.4) 59 (15.3)
(HDL+BP) 17 (4.8) 14 (3.6)
(HDL+FBS) 12 (34) 26 (6.8)
(BP+FBS) 45 (12.7) 56 (14.5)
Total 365 385
(WC+TG+HDL) 34 (26.6) 37 (19.8)
(WC+HDL+BP) 10 (7.8) 8 (43)
(WC+HDL+FBS) 5 (39 11 (5.9
three (WC+BP+FBS) 14 (10.9) 27 (14.4)
combination (TG+HDL+BP) 20 (15.6) 23 (12.3)
(TG+HDL+FBS) 12 (94) 23 (12.3)
(TG+BP+FBS) 29 (22.7) 49 (26.2)
(HDL+BP+FBS) 4 (3.1) 9 (48)
Total 128 187
(WC+TG+HDL+BP) 17 (29.3) 16 (16.8)
four (WC+TG+HDLAFBS) 12 (20.6) 26 (27.3)
combination (WC+TG+BP+FBS) 10 (17.2) 28 (29.4)
(WC+HDL+BP+FBS) 5 (8.6) 9 (9.5
(TG+HDL+BP+FBS) 14 (24.1) 16 (16.8)
Total 58 95
five combination  (WC+TG+HDL+BP+FBS) 10 (100) 21 (100)
ERANE 2 AN, adEAUNZ Y EHE 28 ) 2 271d 8.6%00A FHE 12.5%E F7SE
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