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The purpose of this study was to investigate incidence an

Oriental Medicine, Daejeon University

d related factors of the metabolic syndrome in a Korean

medicine hospital. The 716 subjects were analyzed using biochemical data and survey who took medical examination in

Daejeon Korean Medicine Hospital for general health check-up.

This investigation was conducted from February in 2008

to July in 2010. The metabolic syndrome was diagnosed according to the definition by the NCEP ATP Ill. The abdominal
obesity guidelines for waist circumference applied by the WHO Western Pacific Region, IASO and IOTF: The Asia-Pacific
Perspective in 2000. Incidence of metabolic syndrome was 12% (14.6% in men, 8.2% in women). The groups that have
two metabolic risk factors were 21.9% in men and 7.5% in women. The incidence increased with ageing. The mean of
metabolic syndrome's triglyceride was in hypertriglyceridemia, and that of their BMI in men was in primary obese and

that of their AST, ALT, y-GTP means were in abnormal liver

function. Smokers in men have metabolic syndrome 10

times more than non-smokers in men. Exercisers that do the exercise once or twice a week in women have metabolic
syndrome 0.2 times more than non-exerciser in women. Women that have family history of stroke, were associated with
metabolic syndrome by x2-test. Men that have family history of hypertension, have metabolic syndrome 4 times more

than otherwise men. Men that have family history of diabetes
otherwise men.

mellitus, have metabolic syndrome 3 times more than

Key words : metabolic syndrome, smoking, exercise, family history
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v, A2 %A 5 (Body Mass Index : BMI)E= A= (kg)/[41%3H(m)]*
of oste] AXtEAY AAF AFE Foke] wTkE Hrishe
Z1Eo] AFFH vetrith Aolrt le BAR oot AAS
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ARAR 32 1241 4 F AqHAE DA s
WAFESZ AR 71Fe] He FAA W (Triglyceride :

TG), HDL Z#|2-8] & (High-density lipoprotein cholesterol :
HDL-C), Al &3 (Fasting blood sugar : FBS) 9| & F
@ 2~8| & (Total cholesterol : TC), o}2=FZH 0| Eojlu| =g
Z:(Aspartate transaminase : AST), gEdolm|=HEH
(Alanine transaminase : ALT), 77} 2FEld Edl 29 €] o]

E
(Gamma-glutamyl transferase : y-GTP) 5& #4353t}
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Ao Aee v ==Y 2719 (National Institutes of
Health : NIH)ol A 2313 #1323} Zd 28 E B2 23 (The third
report National Cholesterol Education Program Expert panel
on detection, evaluation and treatment of high blood
cholesterol in adults, Adult Treatment Panel I, NCEP ATP
M)(JAMA, 20017914 AAG A a2 g E83F,
™S FHEA AT, FRETY] 7]ES F
: E R ekE] g Ed)S 20001 oFA] o} 3 k)
g3loq AN 712 Aesdnh F, okl oAl 7HA
Fa 5 A 7HA] o] @& oS M o A res A
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HDL-C : &<40 mg/de, &< 50 mg/dl
TG : > 150 mg/de

3 : > 130/85 mmHg

BA "3 > 110 mg/de

= : 9>90 cm, 9>80 cm
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1. AT dntby
AFNFAE A 4249 (59.2%), A 2929 (40.8%) L=

T 7168l AA A F sHEde TR Gl 85

(cm), o] 71(em) & FAd o] F99/3 A Fkom (p<0.001), A

AR F] Fdghe FAo] 242(kg/m), Aol 21.5(ke/ m)E
J

At

3

109.4(mHg), Ha o] ¢7] dsto] 72.0(mHg) = Hd ] dsgte] o
AR FoAA UA = }THP<0.001)(Table 1).

2. AF Y] AskEty 54

ZY2HE T HDL-Z2d2H &9 Ho F3< F74d°] 50.9
mg/de, o143l 59.9 mg/dUZE Fgo] Aol vl FA UA B
U THp<0.001). T4 A& FAdo] B 171.7(ng/ de) = 100.5(mg/
d)Ql AGETG FoA A E=RoH(P<0.001), F FHEHE
34 o] 210.6(mg/ db), /3] 201.0(ng/ dO)E FA 9] Hiol o &

9\2
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S4THP=0.002)(Table 1).

g Hi FAe Ao 102.8(mg/ d), 3432 93.4(mg/
deyelen, ASTY i FA+v FAel 276(1U/ 2), A&
21.1(IU/ £)1Th ALTY B3 FX& g4l 316(IU/ ¢), o
2L 16.4(1U/ 2)°1ReH, y-GTPe A= FAdo] 52.3(1U/
?), 914 16.0(1U/ £)01 ATk ©l5 5 Ao Hito] |4
o Bl Hlsl oA Al = THP<0.001).

Table 1. General Characteristics of Study Subjects by Gender

Men Women Total ~
(=424, 592%) (n=0%2, 408%)  (n=716) | value

Age (years) 470 (21-74) 35.0 (20-90)«  42.0 (20-90)-  <0.001
Height (em) 171 (154-188)+ 160.0 (138-178)« 167 (138-188)+ <0.001
Weight (kg) 71 (45-132) 55 (42-94)« 645 (42-132)+ <0.001

Variables

WC (cm) 85 (66-128)+ 71 (58-109)+ 80 (58-128)+  <0.001
BMI (kg/m) 242 (16.9-41.7)+ 21.5 (16.0-37.2)+ 232 (16.0-41.7)~ <0.001
SBP (mmHg) 120.2£12.2 109.4+12.7 1158135  <0.001
DBP (mmHg) 78.2+75 72.0£7.7 75.7+8.2 <0.001
FBS (mg/df) 102.8+23.2 93.4+17.0 99.0+21.4 <0.001
TC (mg/de) 210.6+42.7 201.0+39.5 206.7+41.7 0.002
TG (mg/de) 171.7+121.3 100.5¢57.7 142.7£106.2  <0.001

HDL-C (mg/dt) 50.9+11.0 59.9+11.5 54.6+12.0 <0.001
AST (IU/2) 27.6+17.1 211113 24.9+154 <0.001
ALT (1U/2) 31.6+24.8 16.4£12.3 254%219 <0.001

y-GTP (U/¢)  52.3+105.9 16.0%10.1 37.5+83.7 <0.001

Each p-value was calculated by t-test. WC : Waist circumference, BMI : Body mass
index, SBP : Systolic blood pressure, DBP : Diastolic blood pressure, FBS : Fasting
blood sugar, TC : Total cholestreol, TG : Triglyceride, HDL-C : High—density lipoprotein
cholesterol, AST : Aspartate transaminase, ALT : Alanine transaminase, y-GTP :
Gamma-glutamy! transferase * Age, height, weight, WC and BMI are expressed as
median value (minimum - maximum) * while others are expresses as mean
valuetstandard deviation.
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A7 d 2 FEIS drsEE
ARV AL EAGNZY 2HED S, 1FAAYIST, 1Y,
FTEA 18, BEREITHE 4R Aol b} 2459 9
Cdx}ﬂ 27 © z%}oL 2}% AA 7169 % 6307 (88%)0]912111, 9

(Table 2).

AEJAATL fle A 316 (44.1%)01A2H, AP AA7} 1
AL A= 19978 (27.8%)°1R3L, AR 2789 A= 1159
16.1%)°1 Atk AFAA7L 374 A= 589 (8.1%)°10, AT

AR} 4749 A= 247 (3.35%)01 e, AFUAA 5742 2
7F A 4ol Ak ARAYN £ AFAAE MR AE
2 o/l 5 WHEAS W, HEJAA} ' Lol MY skt
(Table 2).

FAL AFAATY 37 o] ARSI Tol 14.6%1 A
AL tAEFTe] 82%0lAeH FAG 4ol %dv}
(p=0.01). ¥4 SABAAT 81 HM AP AA7} 4 W&
Ao, 47 APLAe AeE HAETL AR Y E=34T

A% FA oA G A9 200 FA T 30 FAES
AL GlE A7E 78 Bekow, 40t G T 60t o] e g
< AFJAATL 20 A7E 7 wekar, 5ot 3HAd

1R A7 718 Btk dEE 240 o
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i, 400, 50tf o342
6ot ool 48 99
skeh gt A% &

47 AT gl A7 M meront,
QAA7E 39 A% 4hQ A7 P B
FARER 5 598 Aelg nel o)

NEEEs A 2 A8 FRuA7 A UTHp<0.001)(Table 2).

Table 2. Distribution of Metabolic Syndrome Risk Factors by Gender

and Ages

Number of risk factor

Sex Age  Number

0 i 2 3 4 5
] 2 2 3 2 0
2029 T2 (5839, (333%) 42%) (1.4%) (28%) (0.0%)
. %5 B 12 5 1 0
3039 66 (3799 (348%) (18.2%) (7.6%) (15%) (0.0%)
: % 38 4 1 2 1
o 4049 18 51 00) (323%) (347%) 9.3%) (17%) (08%)
sy g3 %5 4 @2 T
(26.7%) (34.4%) (168%) (16%) (53%) (0.8%)
5 7 15 8 i i
60 = 3 (135 (189%) (405%) 21.6%) (27%) (2.7%)
%2 137 8 46 138 3
Total 424 (3140 (3.3%) (21.9%) (10.8%) (3.1%) (0.7%)
] @ 2 3 i 0 0
2029 120 7670) 200%) 25%) (0.8%) (0.0%) (0.0%)
: © 12 4 0 0 0
8089 56 (7140%) 214%) (7.1%) (0.0%) (0.0%) (0.0%)
. B 14 5 3 1 0
4049 B (G03%) (24.1%) (86%) (2% (1.7%) (0.0%)
Women
oo 3 4 8 6 3 5 0
(389%) (22.2%) (16.7%) (8.3%) (13.9%) (0.0%)
3 4 4 5 5 1
60 = 2 (1360) (182%) (18.2%) (22.7%) (22.7%) (45%)
8 & 2 12 11 1
Total 292 (g300) (210%) (7.5%) (4.1%) (38%) (03%)
316 19 115 58 24 4
fotal 716 (44.190) (27.8%) (16.1%) (8.1%) (3.35%) (0.55%)
-test

<1 130/85 mmHg® o} okt 3k o
d2HE Haol Adwe] BTRT W% ek(p<0.001),

A £BAUG. 7 9 AFEE APAAL AAT,
HAW, 4] Bite g BF dASERe 72 A5

T}(Table 3)
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hAEZ 29 FAS AST, ALT, ¥-GTPS| B X7} 2zt
386 IU/ ¢, 472 TU/ ¢, 1156 TU/ ¢ 2 QAH o= Fi4
o =AU, AAAAT 22U daEETed A4S e Y
o] A4 A th(Table 3).

Table 3. Characteristics of Metabolic Syndrome subjects by Gender

' Men (n=424) Women (n=292)
e oS e o Y, e
(y@?s) oo oom OO pomy e <000
o st s 00 ot (1 ree OO
T ushoee s 00T iy ugen <000
W o) gs%g.  oeme CT  (eglion  esiog) 00T
balm) (16623 @08d17r O (160570) (191 332) 00T
(fmiz) 11884112 1282+144 <0001 107.7+105 1288183 <0.001
(mDmiZ) 77467 845892 <0001 71269 80.8+07 <0.001t
oy 91182 12435351 <0001 91.1%88 11842451 <0001
(ayay) 21048417 21152483 0871% 19795385 28524347 <0001
(jay 1557670 26512164 <0001 905+416 21271882 <0001
o 520109 449%93 <00OTF 609%1L1 49099 <0001t
() 57895 386:B8 <0001 207¢116 253:63 0003
“G/L;) 289+180 4728453 <0001 155118 264+133 <0.001
}(l'U%F)’ 415589 1156+229.1 <0001 151390 260160 <0.001

Each p-value was calculated by t-test. MS : Metabolic Syndrome, WC : Waist
circumference, BMI : Body mas index, SBP : Systolic blood pressure, DBP : Diastolic
blood pressure, FBS : Fasting blood sugar TC : Total cholestreol, TG : Triglyceride,
HDL-C : High-density lipoprotein cholesterol, AST : Aspartate transaminase, ALT :
Alanine transaminase, y-GTP : Gamma-glutamyl transferase. * Age, height, weight,
WC and BMI are expressed as median value (minimum - maximum) while others are
expresses as mean value+standard deviation. ¥ Equal variance not assumed.

5. UAE T G0 e ABEBe 54 B4

AZAR AR AEZAL HolHE &85t tAEFT
I AgEae) FRdAs JEdE BAAT e FAS
& o, FAFol SFE, F4 7100 254F dAs T ¥
o] EJTHp<0.05). HA} &5 A5t 5% &5 s WAt
SETH FABAE QI ot G B SFEEY S5
7L A AR FolFEe] EkoH, dASFT B8 &
T A7t B s NER Sk s HAT (Table 4)
e 9 % SF s8] ASFEH FA aa
7h ek FAEs A 71zt fo)dol gle Aew A A
H7F ko, FAAte] BmTE v Ao Folsiria & 4 ¢l
Ak whE Gl ke e F AT Bes AT
HNEE Srtetgen, dAs S &ohe A &% 35Tt
B2 g WErh 243k H(p=0.014)(Table 4)

Table 4. Analysis of Metabolic Syndrome Characteristics related to
Lifestyle by Gender

Variables Men Women
N%) MS(%) P N N%) MS(%) P
Smoking
Never 133 947 53 281 922 78
Past 121 851 149 <0001 4 750 250 0388
Curent 170 782 218 7 857 143
Amount of smoking (packs)
Non-smoker 144 938 63 281 ®2 78
a<05 49 857 143 4 750 250
05<a<i 117 838 162 0003 6 1000 00 0004
1<a<2 105 762 238 100 1000
2< 9 778 22 0 00 00
Smoking duration (years)
Non-smoker 133 947 53 281 ®2 78
<5 19 842 45 31000 00
579 3% 914 86 31000 00
<0.001 0.041
10719 99 828 4 500 500
2079 89 820 180 0 00 00
30< 49 673 327 11000 00
Habit of alcohol drinking
Never 141 879 121 174 902 98
Zeimesa 13 g3 77 19 789 211
! 2v$£is 2200 82 188 ., & %6 34 o
3 AImesa 57 754 246 111000 00
esg‘;y‘if;y 3 667 333 11000 00
Amount of alcohol drinking (at a time, a bottle of soju)
Never 140 879 121 168 899  10.1
<05 123 870 130 87 931 69
1 116 828 172 0502 35 971 29 0472
15 25 760 240 21000 00
2< 20 80 150 0 00 00
Habit of exercise
Never 118 831 169 143 860 140
172 tim
\A}ee’is 8 475 851 149 105 971 29
8 4V;langis T 81 120 e B 1 20 o
5 ev;‘erg‘;s 2 29 931 69 6 1000 O
esgpy%ﬂy 17 &4 176 31000 0

Each p-value was calculated by x‘?—tesi. n : Number, N : Normal, MS : Metabolic
Syndrome, P : p-value

6. A S| 7o) wE 7SE e 54 24

ARZARD AR HAEZA HoHE 43 UASF T
3} 7HEE e ARAAE AR 2Y590Y. @4 FF M
g AAAS 7S o] AT AadAsE fldch 18
U n8st rtEE e gA gAEE T 33.9%7 7HA T 91,
AL S 7 FBBAZE AR THp<0.001). T 7t<EEE &
A HAEETE] 29.0%7F 7HA 3 Yo, dAES T g
A7 A TH(p<0.001)(Table 5).

3L FF 750l e dAESFTe] 292% 9o, o
At A ABAZE AR THP<0.001). 22 482 %, 18
o, FeolMe R dRdAsE glsith(Table 5).
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Table 5. Analysis of Metabolic Syndrome Characteristics related to 7. AIES T O 2 Wl #E A
Family History by Gender WAEFET e Wil BAL AEE Yol 7 A
Men Women
i o 3 B A5 B SR- A 3
Variables n N(%) MS(%) ) n N(%) MS(%) P == i;(]_/‘;l::] §]:H =4 0}93‘3]'. SOFH e 20EH T4 oﬂ H] O]'
FH of Stroke o tAS ST 9ol 138 =Sk m(p=0.001), 60t ©]’¢<]
o 3292 9382 9‘555 oser 2 ;59] §g§ <0.001 B 200 FAe Histe] tiAEFRe) 91do] 20m) =stTh
. - - <0.001). 508} 14 208 el wiste] WAL ETS 919
FH of Heart Disease (p )- o o =
Yes 16 39 32 12 45 00 o] 518 =3k 1 (p=0.001), 60t ©]2] &AL 20T JAdo) H]
N w8 961 968 %% o5 55 1000 O 5
Hof Hspenens‘on : ' ‘ ‘ & AEFTe 3ol 104u) =T (p<0.001)(Table 6).
Yes 67 127 B9 .0 49 157 22 o DEY 7IEHo] v BAL 18X &L AR T dAS
No 357 873 66.1 ' 243 843 708 T o] o 4u) =3O (p=0.001), Y= 7FEHo] e B
i of Plabetes Mellus e a9A ge PR dAEET Jgol o 39 o
Yes 55 102 200 o024 90 00 ' i
No 69 898 710 O 268 910 1000 (p=0.007). 94 ZA2Y ALY 71EEF ASFT Y
I\EAaSCh E/I_\ialgel‘ we;s %alculateg by xz—ltest. FH : Family History, n : Number, N : Normal, s 9,]@ U] Ag o] g}gj\u}( able 6)
- Metapolic Syndrome, - p-value
T4 F9 G4 2¥A &2 FAo v ASFFY
Table 6. Relations between Metabolic Syndrome and Other Ado] 108 ¥ (p=0.036), A4 FAT hAEFFY o
Variables by Gender . - Axo] Attt o] flol FAY, FANNY YAZRFT ol
en omen
3 A (o2 ]
Variables Exp(B) S.E. P Exp(B) SE. P #ddAge] YUsUtH(Table 6)
Ages WA ST S5 #EAL 9y 25 F93 #HA40)
2029 <0.001 0.001 gtk FAe 53 dAE T Bdgol gller, gL
30-39 1758 0842 0503 <0.001 48910 0997 oo S oo o om0 o or
40-49 3343 0813 0.138 9.166 1225 0071 AFPol| 1914 23] 25 3t= o] +5& A &= ol vl
50-59 13406 0817 0001 51296 1239  0.001 ato] tjALE o] 02812 A U TH(p=0.037)(Table 6)
60 < 29519 0918 <0001 104376 1261  <0.001
FH of Stroke 1075 0709 0919 3639 0819 0115 .
FH of Heart Disease 0313 0906 0200 <0001  9817.1 0999 al ZF
FH of Hypertension 4.053 0428 0001 0961 0705 0956
FH of DS\?qb;t(rie:gMeHnus 3340 0447 0007 <0001 68818 0998 PAZETolge BAT A 7]2S ReavenVo] o1&
Never 0016 1.000 AGP S doz e FFTES ’Syndrome X2 waste] o
Past 3781 1116 0233 87668658 58679  1.000 HEEA A7H7) ARG o]E e ATH ZEF T
Current 10072 1103 0036 0585 133552140 1.000 o151 0] 2. N . =
= AEo] eleEd Ay ARE FHE R ke AL
AMoUNt of Smoking A Pa ] AEd Aol 9| : LH A e A
(packs) 2 A7Ea?, 19983 WHO oM A E 7o s Ag 4
Non-smoker 0.420 1.000 5)o] ° o o)
. 2001 EP-ATP = & 2o %
a<05 0423 1043 0410 80394496 133552136 1.000 =I5t 2001 NC o M)A 6% 3 °W' gelsiel A
0.5<a<t 0550 0965 0546 <0.001 133552134 1.000 E‘QEN%‘#‘% e 88T, AFAANES, 1Y, TEA
1<a<? 1.049 0966 0960 - - - A=l Juke] 7120 QAT
Smok\nzgdurat\on 1D 08— - - ol tAl 7HA & F Al 7EA oo #}E o]t& 1A
(years) ) AIESEF o2 Aedit HDL-Z2 9 2H 22 YA o] 40 mg/
Non-smoker 0.531 1.000
de wgkd ), oJAdo] 50 mg/de W gH) o), FA AL 150 mg/ dl
s 2141 0042 0419 <0001 51819.14 1000 1R, 19l 50 me/de Bl o, THAY 150 me/
579 0739 0877 0731 <0001 133552137 1.000 oY o, hAEZF o2 AT Fe F37] Yol 130
10719 1607 0593 0423 15419 42753063 1.000 mHg ©]4, o]¢t7] dgto] 85 mHgd W WAZFToE B3
20< 0784 0523 0642 - - - . N
7 ZHE ] Aok o o}\Lol AZ35 Lo AE
Halbit of exercise S, FaAl ddel 110 me/de o3 o }C’»T%#i g3t
Never 0273 0.163 Atk HAAEd= G499 U=} 102 eonE 2HT o), 4
172 times a week 0812 0408 0610 0203 0765 0037 o s =7} 88 nE 2o o gal=Ezo = F3goh
374 times a week 0496 0495 0.157 0123 1187 0077 = _
2n Hal=g)o Ao 32 ulgo
576 times a week  0.183 0974 0081 <0001 14259582 0999 ol T HRHEEiEEE)S el A¥S viges 4
almost everyday 0385 0795 0230 <0001 19864.781 0999 Aoz = Aol AFsIA ¥ 7IFoE A8 HAT. wet
Constant 0.004 0974 <0.001 0.010 1171 <0.001 A 20004 oA o}-&l T oFu] ukEl | o] A A A B NEYe A 2 23}
N 424 292 N
Chi-square 89845 81876 of FA49 Szt 0 mE 2T W, A4 =7t 80
The degree of 0 2% s 234 o gASET HHQ Aoz BN
freedom
NCEP-ATP I £]¢] IDF (International Diabetes Fedration)
The classification 880 938
accuracy : : 9} AHA/NHLBI (American Heart Association/ National Heart,
Feagﬁgss‘gxféﬁfsﬁs: g?;;ﬂgﬁgdeﬁg '%g'?‘g,vrjﬁreess'on analysis. Bxp(B) : coefficent of Lung, and Blood Institute Scientific Statement)ol| 4 #¢F&F A}
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F5T VIR AHRER e, 44Y VEL disiolsith
2005 o]l W3 IDFY] thAbES$ H 9= NCEP-ATP M9+ A
o Hi&sh 3 4 7IES A% HE pEsgen, 1¥Y
71%& 130/85 mHgol 3ol Bt 7|EFH 18 A2 W
€ A XFsATh =8 va SRy 35 G <
53t 71Es A 744 FYSAY, TEA 3L 110 mg/dl

(oo AR oH, 28 I AR
£ o= A}%E W}%%‘ZE 7% EgHan BAE g
IDF %3 o]% 22 200599 = E AHA/NHLBIY tASF
IDF] A|A] 71 zel7t glon, 1344w %,

TLEAGHZY 2B EDT] T 2AEF FE AAE
=
=

EE! @ﬂsq %@% 7] 13 24
A

I

S 2 LDL-cholesterol
# Ang sﬂokw sz g Aaeas) %—a@
aacP 01“ B}

01 16;* % S7HA1717] “11%011‘/}19). B EH*}%—?
N I

do i K b o &
> of,
= og o ¢ é
= A
1n
)

o
o

A o

ox
o Mo my i X

o
fru
>
>
ol
&
e

%3 NCEP-ATP MM < B3 vtk drAsFTe] 93
Az ®ol 3E EUE F2A 33tk NCEP-ATP Mol A A
Alg dAbE ST 719 sl sEle 9ol 102 en(40 inch)E
2938 AY oJ4do] 88 em(35 inch)E Z#& 7ot} IDFoA
JFHEE 37 Ed& 73t AAIBIA %], NCEP-ATP M=
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