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Abstract

Metabolic Syndrome and Sasang Constitution in Cohort Study

Woo-Yeong Yun, Jun-Sang Yu', and Jong-Ku Park”
Woorideul Korean Mediicine Clinic "Dept. of Sasang Constitutional Medicine, College of Korean Medicine, Sangji University
**Dept. of Preventive Medicine, Wonju College of Medicine, Yonsei University

Objectives
This study is to investigate the related factors to contribute the metabolic syndrome according to Sasang Constitution.

Methods

Nine hundred twenty six persons out of 1774 persons, over 40 years old, participated in community-based cohort
in Wonju City of South Korea from June 2006 to August 2009. The diagnosis of metabolic syndrome was carried
out by NCEP-ATP [I(National Cholesterol Education Program in Adult Treatment Panel ) and Asian Pacific
Criteria for abdominal obesity. The related factors were checked using questionnaire and blood samples. Sasang
Constitution was verified by a Sasang Constitution specialist using the results of PSSC(Phonetic System for Sasang
Constitution), facial pictures and simplified Sasang Constitutional questionnaires. Metabolic syndrome incidence
rate according to Sasang Constitution and binary logistic regression analysis were performed with SPSS 19.0.

Results

Metabolic syndrome incidence rate was 30.3% and the majority of newly categorized as metabolic syndrome was
Taeeumin(40.7%). There were significant risk factors like systolic blood pressure, fasting blood sugar, triglyceride
and female and a significant defense factor like HDL-cholesterol. In terms of constitutional view, there were significant
risk factors like waist circumference, systolic blood pressure, triglyceride in Soyangin, female, waist circumference,
systolic blood pressure, fasting blood sugar, triglyceride in Taeeumin, female, waist circumference, systolic blood
pressure, triglyceride in Soeumin. And there was a significant defense factor like HDL-cholesterol in only Taeeumin.

Conclusions

Regimens on metabolic syndrome were considered to be changed according to Sasang Constitution. Taeeumin
female and Soeumin female should be cautious of body weight and metabolic syndrome when elderly. There are
more cautious risk factors in each constitution; systolic blood pressure and triglyceride in Soyangin and fasting
blood sugar and serum lipids levels in Soeumin and Taeeumin.
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Table 1. Characteristics of the Participants Unit: Mean+SD
SY TE SE M
(N=150) (N=570) (N=206) P
Age(Yr) 52.63+7.63" 55.57:7.95" 55.32+8.74° 0.000
Height(cm) 157.29+7.52 158.21+8.13 158.08+7.77 0.450
Weight(kg) 55.76+6.94° 64.37+8.91° 53.23+7.37° 0.000
Whaist Circumference(cm) 79.50+6.10° 88.27+7.33" 78.26+6.75" 0.000
Male(N) N=26 N=190 N=70
Age(Yr) 55.65+8.64 56.82+8.21 58.23:8.14 0.312
Height(cm) 168.71+4.65° 166.93+4.99 165.615.57" 0.024
Weight(kg) 65.16+4.49" 70.41:6.95" 57.15+6.35° 0.000
Wiaist Circumference(cm) 84.90+4.00° 90.3116.06b 80.06+5.71° 0.000
Femnale(N) N=124 N=380 N=136
Age(Yr) 51.99+7.28° 54.95:7.75" 53.82:8.69 0.001
Height(cm) 154.89+5.54 154.89+5.54 154.20+5.60 0.183
Weight(kg) 53.79+5.62° 61.36:8.23" 51.217.07° 0.000
Waist Circumference(cm) 78.37+5.86" 87.24:7.70° 77.34+7.08° 0.000
SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.
Waist C; Waist Circumference
There are significant differences between different superscripts.
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Table 2. Metabolic Syndrome Distribution by Sex Unit: N(%)
Metabolic Syndrome b value
- +
Sex
Male 198(69.2) 88(30.8) 0.455
Female 447(69.8) 193(30.2)
Constitution
SY 128(85.3) 22(14.7)
TE 338(59.3) 232(40.7) 0.000
SE 179(86.9) 27(13.1)
SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.
Table 3. Behavior Pattern by Sasang Constitution Unit: N(%)
SY TE SE p value
Male
Smoking
Never 14(53.8) 133(70.0) 38(54.3) 0.120
Past 2(7.7) 7(3.7) 5(7.1)
Current 10(38.5) 50(26.3) 27(38.6)
Drinking
Never 6(23.1) 47(24.7) 18(25.7) 0.829
Past 0(0) 5(2.6) 3(4.3)
Current 20(76.9) 138(72.9) 49(70.0)
Sleeping
<SH 2(8.7) 13(8.5) 2(3.5) 0.440
6~7H 6(26.1) 56(36.6) 19(33.3)
8~9H 939.1) 51(33.3) 16(28.1)
>10H 6(26.1) 33(21.6) 20(35.1)
Exercise
Not 9(34.6) 85(44.7) 46(65.7) 0.003
Doing 17(65.4) 105(55.3) 24(34.3)
Female
Smoking
Never 121(97.6) 371(97.6) 131(96.3) 0.599
Past 1(0.8) 2(0.5) 0(0)
Current 2(1.6) 7(1.8) 53.7)
Drinking
Never 77(62.1) 270(71.1) 103(75.7) 0.022
Past 1(0.8) 6(1.6) 5(3.7)
Current 46(37.1) 104(27.4) 28(20.6)
Sleeping
<SH 15(16.1) 37(12.7) 505.7) 0.245
6~7TH 29(31.2) 86(29.5) 32(36.4)
8~9H 26(28.0) 108(37.0) 29(33.0)
>10H 23(24.7) 61(20.9) 22(25.0)
Exercise
Not 62(50.0) 232(61.1) 90(66.2) 0.023
Doing 62(50.0) 148(38.9) 46(33.8)

SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.
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6 Metabolic Syndrome and Sasang Constitution

Table 4. Anthropometric Measurements and Serum Levels between Metabolic Syndrome and Normal Group

Unit: Mean+SD
Metabolic Syndrome

Item - N p value
Age(Yr) 54.34+8.12 56.63+7.98 0.000
Height(cm) 158.03+7.92 158.03+8.05 0.998
Weight(kg) 58.23+8.96 65.70£9.21 0.000
BMI(kg/mz) 23.27+2.78 26.33+3.24 0.000
Waist C.(cm) 81.86+7.50 90.97+6.77 0.000
Hip C.(cm) 95.86+36.06 98.77+6.06 0.179
SBP(mmHg) 117.25+14.77 132.58+15.32 0.000
DBP(mmHg) 74.43+10.30 83.67+10.32 0.000
FBS(mg/ dl) 93.80+13.71 104.48+23.82 0.000
T-chol(mg/ dl) 194.27+34.33 199.73+34.98 0.027
HDL(mg/ dl) 46.42+10.75 38.42+7.07 0.000
LDL(mg/dl) 115.67+30.85 120.21+33.82 0.046
TG(mg/ dl) 111.49+54.55 196.90+110.65 0.000

BMI; Body Mass Index, Waist C.; Waist Circumference, Hip C.; Hip Circumference, SBP; Systolic Blood Pressure, DBP;
Diastolic Blood Pressure, FBS; Fasting Blood Sugar, T-chol; Total Cholesterol, HDL; High Density Lipoprotein, LDL; Low

Density Lipoprotein TG; Triglyceride
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Table 5. Crude

Odds Ratio and Adjusted Odds Ratio for Metabolic Syndrome
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Unit: B(95% CI)

Model I Model 11 Model III Model IV
Constitution SY 1.000 1.000 1.000 1.000
TE 3.994(2.466~6.468y*  3.760(2.308 ~6.125)*  4.682(2.645~8.288)*  5.202(2.542~10.644)*
SE 0.878(0.478 ~1.610) 0.815(0.441 ~1.506) 1.067(0.522~2.180) 1.245(0.505~3.067)
Age(Yr) 1.034(1.015~1.053)* 1.039(1.017 ~1.062)* 1.050(1.019~1.082)*
Sex(ref: M) 1.151(0.834~1.588) 1.341(0.863 ~2.084) 2.441(1.342~4.441)*
Smoking Never 1.000 1.000
Past 2.568(0.864~9.925) 1.691(0.313~9.148)
Current 1.479(0.818 ~2.673) 0.855(0.362~2.018)
Drinking Never 1.000 1.000
Past 0.917(0.301 ~2.798) 1.074(0.258 ~4.473)
Current 0.937(0.629~1.395) 1.297(0.756~2.224)
Exercise Not 1.000 1.000
Doing 1.164(0.828 ~1.637) 0.889(0.560~1.412)
Sleep <8hour 1.000 1.000
>8hour 1.135(0.809>1.593) 1.442(0.911 ~2.283)
SBP(mmHg) 1.078(1.060 ~1.097)*
FBS(mg/ dl) 1.026(1.012~1.040)*
HDL(mg/ dl) 0.903(0.874~0.932)*
TG(mg/ dl) 1.015(1.011~1.019)*

SBP; Systolic Blood Pressure, FBS; Fasting Blood Sugar, HDL; High Density Lipoprotein, TG; Triglyceride
SY, TE and SE stand for Soyangin, Taceumin and Soeumin respectively.

*5p < 005

Table 6. Crude Odds Ratio and Adjusted Odds Ratio for Metabolic Syndrome in Soyangin

Unit: B(95% CI)

Model I Model II Model IIT
Age(Yr) 1.081(1.016“1.150)x 1.147(1.039 \‘1.267)* 1.139(0.977 ~1.327)
Sex Male 1.000 1.000 1.000
Female 0.654(0.216~1.984) 1.358(0.133~13.917) 41.119(0.839~2015.382)
Smoking Never 1.000 1.000
Past 82787(1.550‘4422.491)* 15.809(0.131~1909.163)
Current 5.772(0.723 ~46.072) 8.930(0.282~283.125)
Drinking Never 1.000 1.000
Past 0(0~0) 0(0~0)
Current 0.551(0.103~2.963) 4.067(0.281 ~58.829)
Exercise Not 1.000 1.000
Doing 2.597(0.648~10.414) 0.718(0.095 ~5.403)
Sleep <8hour 1.000 1.000
=>8hour 0.758(0.211~2.716) 0.705(0.101 ~4.917)

Waist C.(cm)

1.309(1.086~1.578)

SBP(mmHg)

1.063(1.001 ~1.129)

FBS(mg/ dl)

1.032(0.971 ~1.096)

HDL(mg/ dl)

0.938(0.843 ~1.1043)

TG(mg/ dl)

1.017(1.001 NLO}Z)*

Waist C.; Waist Circumference, SBP; Systolic Blood Pressure, FBS; Fasting Blood Sugar, HDL; High Density Lipoprotein, TG;
Triglyceride SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.

*5p < 005
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Table 7. Crude Odds Ratio and Adjusted Odds Ratio for Metabolic Syndrome in Taeeumin

Unit: B(95% CI)

Model I Model II Model III
Age(Yr) 1.031(1.009~1.054)" 1.037(1.011~1.063) 1.028(0.986~1.071)
Sex Male 1.000 1.000 1.000
Female 1.266(0.882~1.819) 1.334(0.820~2.168) 7.908(3.243~19.284)
Smoking Never 1.000 1.000
Past 1.830(0.293~11.409) 1.334(0.086~20.644)
Current 1.355(0.670~2.742) 1.423(0.436~4.645)
Drinking Never 1.000 1.000
Past 1.729(0.445~6.713) 2.412(0.361~16.111)
Current 0.918(0.585~1.439) 1.213(0.582~2.525)
Exercise Not 1.000 1.000
Doing 1.043(0.705~1.541) 1.132(0.599~2.137)
Sleep <8hour 1.000 1.000
>8hour 0.973(0.662~1.432) 0.757(0.407 ~1.411)
Waist C.(cm) 1.246(1.170~1.327)
SBP(mmHg) 1.092(1.066~1.119)
FBS(mg/ d1) 1.028(1.009~1.048)"
HDL(mg/d]) 0.866(0.826~0.908)
TG(mg/dl) 1.019(1.013~1.026)"

Waist C.; Waist Circumference, SBP; Systolic Blood Pressure, FBS; Fasting Blood Sugar, HDL; High Density Lipoprotein, TG;
Triglyceride SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.

*5p < 005

Aedo] frelet AN, Model 1ol T, 27,
%5, FHAEE F713F Model o= o] 43 A
o] L1AQNAIATE Model IIAE 4A Q] F10] F7}
O fofgh IAJNAE UERATE Model 11l 2]
Y, 5718, TEEATZY 2H E, T4
HE FEHGE 2713 Model Mol M= A3 Ho)4
o] glolA Y, slEEd, 75718, TALol £l

e
f

A2 VERdThTable 6

HERIvhs thdo R sl dAS s S5
2 313, SHHTE A3 AFT HE Model 19X
o] 23t AHLJAAROH, Model 191 T, 2,
5, THAEE F713F Model 1M o3713] A
o] AT Model 19 FHEH|, F5718¢,

IEEA T S A E,

7Fet Model T = oa_eg_g go)x0] 9lolA]

ZAA Y

033
o o

T
rz ©
=2

2 el wIsiA ool 7.908Hle) A1Fw7H 9
A0z vebgih sleiEe, 52718, FHA
589, o] foI8 AYAAE et TREAT

S REC ISP AR =0

W =) A8 2 o)

(Table 7).
8. A201| [IAISSZ 2ARQ! 2XIAE| &
HeA

= HAAE $IATE Model 110l &2
=, 75718%, LEEATRFY 2H E, TAA
W, TGS F7HE Model Mo M= @7gel] wishA]
=on, sEE, 75
ol LEAAE T



Table 8. Crude Odds Ratio and Adjusted Odds Ratio for Metabolic Syndrome in Soeumin
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Unit: B(95% CI)

Model I Model 11 Model IIT
Age(Yr) 1.016(0.968~1.065) 1.016(0.960~1.075) 1.026(0.906~1.163)
Sex Male 1.000 1.000 1.000
Fermale 0.916(0.386~2.178) 2.381(0.575 ~9.864) 94.399(3.826~2328.860)
Smoking Never 1.000 1.000
Past 3.981(0.286~55.415) 4.238(0.009~2028.063)
Current 1.232(0.263~5.759) 0.110(0.005~2.531)
Drinking Never 1.000 1.000
Past 0(0) 0(0)
Current 1.517(0.459~5.018) 3.232(0.261 ~40.028)
Exercise Not 1.000 1.000
Doing 1.624(0.606~4.357) 0.489(0.060~3.970)
Sleep <8hour 1.000 1.000
>8hour 0.584(0.226~1.507) 0.428(0.063~2.897)
Waist C.(cm) 1.363(1.134~1.638)
SBP(mmHg) 1.151(1.055~1.256)
FBS(mg/dl) 1.075(1.018 ~1.135)
HDL(mg/dl) 1.012(0.892~1.149)
TG(mg/dl) 1.025(1.005~1.045)"

Waist C.; Waist Circumference, SBP; Systolic Blood Pressure, FBS; Fasting Blood Sugar, HDL; High Density Lipoprotein, TG;
Triglyceride SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.

*5p < 005
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