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Association between Risk Factors and Prevalence of Metabolic Syndrome
According to Sasang Constitution in Wonju Cohort Study
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Dept. of Sasang Constitutional Medicine College of Oriental Medicine, Sangji University,

*Dept. of Preventive Medicien Wonju College of Medicine, Yonsei University

1. Objectives
The risk for cardiovascular diseases increases significantly when multiple risk factors exist, as in the form of

metabolic syndrome, compared to a single risk factor. This study was to assess the prevalence rate of metabolic
syndrome and evaluate the factors associated with metabolic syndrome and Sasang Constitutional Types.

2. Methods

666 subjects(280 men and 386 women), more 40 years old, in a rural community study were examined in point
of Sasang Constitution and metabolic syndrome.
3. Results

1) Their Constitutional distribution were Taeeumin 436 persons (65.5%), Soyangin 83 persons (12.5%), Soeumin

147 persons (22.1%) and no Taeyangin diagnosed by PSSC.
2) Body weight, BMI, waist circumstance and hip circumstance were significantly high in Taeeumin group like

previous study results.
3) Prevalence rate of metabolic syndrome was 32.0%, especially 27.1% in men and significantly higher as 35.5%

in women than men.
4) In men, prevalence rate of metabolic syndrome was 1.4% in Soyangin, 2.9% in Soeumin and significantly high

as 22.9% in Taeeumin.
5) In women, prevalence rate of metabolic syndrome was 12.5% in Soyangin, 3.6% in Soeumin and significantly

high as 47.6% in Taceumin.
6) Hazard ratios for metabolic syndrome were 1.14 for women to men, 2.34 for those at the age of 60s to 40s,

1.95 for Soyangin to Soeumin and 3.39 for Taeeumin to Soeumin.
4. Conclusions
Sasang Constitutional Type may be an significant risk factor for metabolic syndrome and regimen according to
Sasang Constitutional Type is thought to be needed to prevent metabolic syndrome.
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II. #5E)5ik = AA

1. ACH4

2006 7¢ 297E 8¢ 07 AU YA
Aol Al AF FTE ARl oldk 40
70412] 3 23077 o343 336, F 66T AT
Fo= Bl

AP B2 el 01, 2991 839, Bl
¢l 4367, A2l 14790] Tk
19%, Bl 1694, 421 9290l aL, o/ dell A=
290 647, ElER1 26778, 43?1 SOk (Table 1)

!

Table 1. Study Population by Sex, Age and Constitution Unit: person(%)
Sex A Subtotal Taeyangin Soyangin Taeeumin Soeurmin
¢ N =66 (NI= 0) = 83) NB= 436) = 147)
4049 67(100.0) 0 X13.4) 37(55.2) 2131.3)
50-59 96(100.0) 0 44.2) 63(65.6) 29(30.2)
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Fig. 1 Procedure of Study

Table 2. Definition of Metabolic Syndrome”

>60 117(100.0) 0 45.1) 69(59.0) 42(35.9)
Subtotal 280(100.0) 0 196.9) 16060.4) 92(32.9)
40-49 127(100.0) 0 24(18.9) 83(65.4) 2015.7)
50-59 117(100.0) 0 20(17.1) 89(76.1) 869
>60 142(100.0) 0 20(14.1) 95(66.9) 27(19.0)
Subtotal 386(100.0) 0 6416.6) 267(69.2) 55(14.2)
2. A =R} 3. AAH
1) APIAIEe A
AT Q54 AR AP o .
9% T5E Aol ol AP AS A4 7] (Phonetic System  for
40~70412] A9 666 Sasang Constitution, G}H.0]~%), Korea)E o]&
l 3l B opdRe] o4 Has ARl v AP
< 99 AZ=2 WAL
N8| [ | [P ][ AT
540 Zﬁ o+ AR 2) gpEEETe] Qo
AF || KmA |[o% o i
4 LA || @3EEY 557] DS 130mmHg ©1d; o971 F9t 8mHg
wal| o %_%D;*LI‘ 1 oV, SHEF 110me/de ©V; T4 150me/de
pA] IPPE ~cholesterol
oAk Lkxjo] AL _Fa) g E mlal
&7 =7 ®&a =3 | o, do] 749 HDL-Zel|2~H & 40mg/de ]1_.,

o149 78-5- HDL-Z| 2l S0mg/de PIRE B
o] 45- sfe] el Aol slieledle SAs)
o] oprJol-BigF 7ol wt HHu]ekole} Ao
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TR T Al 7N ol el E3= thdAE
ARG Sk AolEiSiti Table 2).
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Risk Factor Sex NCEP ATP [ Asian-Pacific Guideline
Blood Pressure > 130/ >85mmHg
Fasting Blood Sugar > 110mg/dl
Triglycerides > 150mg/dl
HDL-Cholesterol < 40mg/dl
< S0mg/dl

Abdominal Obesity™

> 102cm (> 40inch)
> 88cm (> 35inch)

%

90cm (= 35inch)
80cm (= 3linch)
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Table 3-1. Physical Measurements of Study Population in Male Adult
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4. SAEN
A, QA APIADE D PRI R

O] FHES AP & FoA] wAREA(chi-
square test)S Al A -5l w2
A3 v|atol| A F Fetol= student t-test® 3}
aL Al R olde] st H]Jwﬂ/\ib TAREA]
(ANOVA) ©.2 3I5i}. AFFEAO- ExAle] 7.
ScheffeR, F4te] ofd 9 Tanhame S AN
slitk #ed QRlell wE gAESre] WA E =

A2~ 3754 (logistic regression analysis)2-
7 AEehal, Ao R P<0.05Y v sttt
st

Unit: Mean * S.D.

Age Subtotal Soyangin Taeeumin Soeumin
(N = 280) (N1= 19) (N2= 169) N3= 92)

4049 168.79+5.17 167.9847.02 160494413 167.92+5.98 0.483
50-59 166.17+5.53 166.15+5.07 166124538 166.30+6.07 0990
Ii‘:i;“ >60 164.2744.64 165.83+3.93 16434467 163.88+4.73 0.609
Subtotal 166.00£5.37 166.9245.62 166.1445.19  165.57+5.66 0532

P 0.756 0.000 0018
4049 67.11£8.66 63.93+5.83 72924561 58.21%5.19 0.000
' 50-59 65.90£9.00 62.9843.66 70244695  56.89+6.22 0.000
W:igg)ht >60 63.3548.74 63.3242.00 68814634  54.38+4.03 0.000
Subtotal 65.1248.92 63.54+4.32 7024+658  56.05+5.27 0.000

P 0931 0.008 0013
4049 82.76+7.55 81.675.43 87164491  75.48+6.38 0.000
50-59 84.4747.62 85.25£1.50 88.0345.78  76.62+5.53 0.000
“(‘(’;jt >60 84.00£8.50 80.50+4.76 80.0746.12  76.55+6.12 0.000
Subtotal 83.9047.98 82.05+4.79 88.26+5.76  76.33%595 0.000

P 0307 0.248 0.761
4049 93.75+5.26 93.332.96 96.84£340  83.48+4.48 0.000
' 50-59 92.89+5.33 90.25+2.87 95.198448  83.34+4.08 0.000
Zhrg >60 92.2445.69 92.17+2.64 95.134498  87.56£3.62 0.000
Subtotal 92.82+5.48 92.3242.94 95534451  88.02£3.95 0.000

P 0225 0.135 0.598
4049 23.4842.62 22.670.67 25324177 20.60+1.26 0.000
50-59 23.8542.95 22.6840.68 25444205  20.48+1.56 0.000
(Zﬁz) >60 23.4343.02 23.0240.69 25424199 20.20+1.30 0.000
Subtotal 23.58+2.90 22.7820.66 25414196 20.38+1.38 0.000

P 0.594 0952 0.488
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Table 3-2. Physical Measurements of Study Population in Female Adult
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BMI, sl2] F2, 9ol Ealollr Bl fto] 4

A1 A} 2920 kol vial] 24 frelahAl =9k
tKTable 3-1).
ol M= Bt A5 5524, Fo 213 153.2em,

Bt A 57.7kg, Bt 318] =4 80.2cm, Bt ¥
o] E¢1= 92.9cm, o BMI 24.6kg/m'o]3t} B
7} A3l A, BMI, 8] =9, JHo] EdlelA
Bl Feto] A1 Hata) A1 Fdol vlal 7t
7# 9]%} | =UTHTable 3-2).

wo] STl whet \Ad <] Eell Fe) A

o] ;au}% A Aol frolsAl AAaeiial

1 H

Unit: Mean * S.D.

Age Subtotal Soyangin Taeeumnin Soeurnin P
N = 386) N,= 64) (N,= 267) Ns= 55)
4049 155.23+5.61 156.00£5.92 15497+5.60 155.39+5.05 0724
50-59 153.26£5.27 152.99+3.67 153304549 153.5546.64 0.961
Height
(en >60 151.23+5.36 150.99+4.08 150.85%5.63 152.73+5.08 0.270
Subtotal 153.1615.66 153.50+5.13 152.9545.84 153.82+5.35 0.510
P 0.003 0.000 0.243
40-49 59.01£8.49 54.1844.52 62.86%7.41 48.85+3.65 0.000
50-59 58.72+8.30 52.43+3.75 60.97+7.68 49.31£9.08 0.000
“‘Z:gh‘ >60 55.6848.00 50.143.85 59.39+6.82 46714425 0.000
Subtotal 57.70£8.41 52.37+4.36 61.00+7.41 47.86+5.04 0.000
P 0.007 0.007 0.245
40-49 77.70+8.27 71.67+4.39 81.75+6.81 68.5514.86 0.000
50-59 80.70£7.08 74.00+4.93 82.90+£5.93 73.00£7.98 0.000
“((:;:;t >60 82.00£8.51 76.80+7.46 85.8616.25 72.30+6.13 0.000
Subtotal 80.21£8.20 74.00+5.98 83.61+6.54 71.0416.19 0.000
P 0.015 0.000 0.074
4049 92.366.85 88.96£5.84 94.95+6.34 86.08+3.36 0.000
50-59 93.7345.64 90.10+3.16 95.0445.49 88.13%5.17 0.000
Z:ﬁnl; >60 92.6316.16 88.85+4.03 95.21£5.39 86.37+3.59 0.000
Subtotal 92.8846.25 89.28+4.55 95.08£5.70 86.5243.76 0.000
P 0.629 0.954 0417
40-49 24.48+3.10 22.20+0.77 26.14+2.42 20.32+1.00 0.000
50-59 25.07+£2.94 22.49+1.33 26.01£2.52 20.99+2.99 0.000
(fgl/\/rlil?) >60 24.42+3.37 21.96+1.29 26.17£2.53 20.10£1.44 0.000
Subtotal 24.6313.16 22.21+1.14 26.11£2.48 20.31£1.61 0.000
P 0337 0.905 0.400
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Table 4. BP and Biochemstry Results of Metabolic Syndrome Com ponents by Sex and Constitution
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gt
oldel =571 E9, ole7] Esl, ﬁi’ﬂ*ﬂl%
LDL-ZeAHE, A Bla?l dde] £
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<1 Fedo] Al Hetel njal frelakA okt
oA o] HDL-ZHAHSolME 289 Ftho]

Bl et vlsl] frolahAl =ATH Table 4).

D P ETE THAAS FHE 83

% 8 S A0 Bl B
o) ool el frolabA ol Eokw, e
HDL-SHel<e22} Sk ool el i
R Fr950) ek e TP B

3} X7 SHE ] T,-,]?ﬂ— x}0]7} SAK Table 5).

Unit: Mean * S.D.

G " Subtotal Soyangin Taeeumin Soeumin P
mponent (N = 666) (N1= 83) N2= 436) N3= 147)
M 129.3+16.8 123.7+15.7 130.9+17.1 127.6£16.2 0.099
SBP
F 125.8+19.0 123.6+17.3 127.7+18.5 118.8421.2 0.004
(mmHg)
Subtotal 127.2+18.2 123.6+16.8 128.9+18.0 124.3+18.6 0.004
M 85.9+10.9 83.7+13.0 87.0+10.7 84.2+10.5 0.099
DBP F 82.5+12.6 80.5+12.0 84.0+12.4 77.2413.2 0.001
(mmHg)
Subtotal 83.9+12.0 81.3+12.2 85.2411.8 81.6+£12.0 0.001
M 99.2422.5 92.6+10.4 1004215 98.3+25.8 0.329
FBS
F 95.2425.7 90.2+11.4 97.4+28.9 90.4+18.9 0.040
(mg/dL)
Subtotal 96.9+24.5 90.7+11.2 98.6+26.3 95.3423.7 0.019
M 190.5+41.5 200.3+29.5 193.7435.0 182.7452.5 0.069
T.Chol
(gl F 199.4436.3 193.8+37.5 202.6+36.7 190.1+31.0 0.026
mg
Subtotal 195.7+38.8 195.3435.7 199.2+36.2 185.4:+45.7 0.001
DL M 109.5431.7 1204+21.4 11274325 101.3430.4 0.006
Chol F 121.5430.6 116.6+32.3 124.6430.2 111.9428.1 0.007
(mg/dL) Subtotal 1164+31.6 117.5430.1 120.0431.6 105.3£29.9 0.000
M 180+187 174£120 199+182 1474202 0.102
TG
F 139484 122468 147484 116296 0.008
(mg/dL)
Subtotal 156138 134+85 1674133 135+171 0.016
HDL- M 42.8+10.1 43.047.2 413499 45.6+10.3 0.004
Chol F 45.2+10.2 46.8+9.7 442499 48.0+11.1 0.012
(mg/dL) Subtotal 44.2410.2 45.949.3 43.1+10.0 46.5+10.7 0.000

*SBP : Systolic Blood Pressure, DBP : Diastolic Blood Pressure, FBS : Fasting Blood Sugar, T.Chol : Total Cholesterol, LDL-Chol
: Low Density Lipoprotein-Cholesterol , TG : Triglyceride, HDL-Chol: High Density Lipoprotein-Cholesterol



192 AMAHIZCISISIXI 2009;21(1):186-196 A= ISEMM uREEEN 2 (CENERS BRZEl 2201

Table 5. Prevalence of Metabolic Syndrome Components by Sex

Unit: person(%)

Risk Factor Subtotal Male Female P
N = 666) (N1= 280) (N2= 386)

BP*>130/85mmHg 272(40.8) 127(45.4) 145(37.6) 0.043
FBS*>110mg/dl 81(12.2) 44(15.7) 37(9.6) 0.017
TG*>150mg/ dl 243(36.5) 109(38.9) 134(34.7) 0.265

Low HDL-Cholesterolt 392(58.9) 115(41.1) 277(71.8) 0.000
Abdominal Obesity¥ 281(42.2) 76(27.1) 205(53.1) 0.000

* BP : Blood Pressure, FBS : Fasting Blood Sugar, TG : Triglyceride
+ Low HDL-cholesterol : Male < 40mg/dl, Female < SOmg/dl
¥ Abdominal Obesity (Asian-Pacific Guideline) : Male > 90cm, Female > 80cm

Table 6. Prevalence of Metabolic Syndrome Components by Constitution in Male Adult

Unit: person(%)

Subtotal Soyangin Taeeumin Soeumin

Risk Factor (N = 280) (N1= 19) (N2= 169) N3= 92) P
BP*>130/85nmHg 127(45.4) 631.6) 81(47.9) 4043.5) 0.361
FBS*110mg/dl 44(15.7) 2(10.5) 31(18.3) 11(12.0) 0.325
TG*>150mg/dl 109(38.9) 842.1) 82(48.5) 1920.7) 0.000
Low HDL-Cholesterol* 115(41.1) 8¢42.1) 85(50.3) 22(23.9) 0.000
Abdominal Obesity¥ 76(27.1) 15.3) 74(43.8) (L) 0.000

* BP : Blood Pressure, FBS : Fasting Blood Sugar, TG : Triglyceride
+ Low HDL-cholesterol : Male < 40mg/dl, Female < SOmg/dl
¥ Abdominal Obesity (Asian-Pacific Guideline) : Male > 90cm, Female > 80cm

Table 7. Prevalence of Metabolic Syndrome Components by Constitution in Female Adult

Unit: person(%)

Constitution Subtotal Soyangin Taeeumin Soeumin P
Risk Factor (N = 386) (N1= 64) (N2= 267) (N3= 55)
BP*>130/85mmHg 145(37.6) 18(28.1) 113(42.3) 14(25.5) 0.015
FBS*>110mg/d! 37(9.6) 2(3.1) 33(12.4) 2(3.6) 0.021
TG*>150mg/ dl 134(34.7) 19%29.7) 106(39.7) 9(16.4) 0.003
Low HDL-Cholesterolt 277(71.8) 43(67.2) 203(76.0) 31(56.4) 0.009
Abdominal Obesity¥ 205(53.1) 10(15.6) 192(71.9) 3(5.5) 0.000

* BP : Blood Pressure, FBS : Fasting Blood Sugar, TG : Triglyceride
¥ Low HDL-cholesterol : Male < 40mg/dl, Female < SOmg/dl
¥ Abdominal Obesity (Asian-Pacific Guideline) : Male > 90cm, Female > 80cm
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Hl(95%CI = 1.13 - 2.23) frosHl =2 d=s
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Table 18. Multivariate Adjusted Odds Ratio of Metabolic Syndrome
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o] 735 Aol A frefek e oA, o
| Aol B3 o34de] 1.1681(9526CT = 067 - 202)
-2 Z108 YERT] olie] up 371 Aaks fo

A fAE =], 50 - 5940l 1.9481(952%6CT
= 119 - 318) % ol whA 60A| o dell A= 2.42
H(952CI = 1.49 - 3.93)= obxit) BMIol uj2
LS BMIZF 57 1.3811(95%CT = 1.25 -
1L2)Z Felal 17t S7FISin S e
AL STRIANE frofgh 2 oA,
o W2 3% 23]y WA GA] fost 5
o] oLt APFAIAel e 3 EE 239 F
TS FA0E FS uf ARl Hete] 1.3991(962%CT
= 0.5 - 353 AR fFoJ gt 2 oL, Bl

W o

{0

of

o1 ke 2 149)(95%CI = 093 - 489) & -5}/
=L AEE WK Table 18).

N. %

FHORR) oArH(Aps ) AAS 19 AA
Mol 5= Al R AR PEIF ) (1894) VoA AL
2Rl(rug N)<) Aol wkeh AAH, ANH ALS]H
EA31 A, Wele] &ol7h 98-S AXEkaL o]2eh

Py = =1

Age), el Aolel ola) 2 AP AEE e

3

Variable Sex, Age adjusted OR(95% CI) Multivariated adjusted OR(95% CI)
Sex M 1.00 1.00
F 1.58(1.13 - 2.23)* 1.16(0.67 - 2.02)
40-49 1.00 1.00
Age(y) 50-59 2.06(1.32 - 3.21)* 1.94(1.19 - 3.18)*
>60 2.11(1.38 - 3.24)* 2.42(1.49 - 3.93)*
BMl(kg/n) 1.38(1.25 - 1.52)*
No 1.00
Smoking ex 1.18(0.58 - 2.39)
current 1.21(0.64 - 2.28)
No 1.00
Drinking ex 0.49(0.16 - 1.48)
current 0.85(0.54 - 1.35)
Soeumin 1.00
Sasang Soyangin 1.39(0.55 - 3.53)
Constitution
Taeeumin 2.14(0.93 - 4.89)*

* P<0.05
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