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Abstract

Relationship between Osteoporosis and Cardiovascular Risk Factors
according to Sasang Constitution in Rural Wonju Cohort

S

Hak-Soo Song, Jae-Wan Choi’, Jun-Sang o', Jong-Ku Park’
Gamchodang Korean Medicine Clinic, " Yoorjewoo Korean Medicine Clinic, ’ Dept. of Sasang Constitutional Medicine,
College of Korean Medicine, Sangji University, g Dept. of Preventive Medicine, Wonju College of Medicine, Yonsei University

Objectives
The purpose of this study was to investigate the relationship between osteoporosis and cardiovascular risk factors
according to Sasang constitution.

Methods

A total of 1773 participants, over 40 years old, were examined as part of a community-based cohort in Wonju
city in Gangwon province of South Korea, from June 2006 to August 2009. We measured bone mineral density
by Achilles ultrasonometer, serum levels of lipids, fasting blood sugar, insulin and other cardiovascular risk factors
like blood pressure and waist circumference. Constitution was verified by a Sasang constitution specialist using
the results of PSSC(Phonetic System for Sasang Constitution), facial photos and a simplified Sasang constitutional
questionnaire.

Results

The prevalence rate was 11.2% in total participants, and 10.6% in Soyangin, 10.4% in Taeceumin and 13.9%
in Soeumin. In general characteristics, educational and economic property and exercise were concerned with osteoporosis.
Systolic blood pressure, pulse rate and total cholesterol were significantly high in osteoporosis group. Age and
menopause were the key risk factors for osteoporosis. There was a significantly high prevalence in Soeumin for
osteoporosis in men alone. Low physical activity was a major risk factor for osteoporosis. Waist circumference
and hip circumference had significantly high odds ratio and weight had significantly low odds ratio. By Sasang
constitution, Soyangin has the negative correlation with free fatty acid, Taeeumin has the negative correlation
with waist circumference, pulse rate, systolic blood pressure, total cholesterol and low density lipoprotein and
Soeumin has the positive correlation with body fat amount.

Conclusions

Regimens on osteoporosis should be considered according to Sasang constitution. Cardiovascular diseases should
be considered according to Sasang constitution. Soeumin should be cautious of osteoporosis and gain weights
and reasonable amount of fat food. Soyangin had better do exercise lower body and eat little food containing
triglyceride. Taeceumin had better lose weights and eat little cholesterol food.
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Figure 1. Flowchart of study of the relationship between sasang constitution and osteoporosis
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Table 1. General Characteristics of Participants (Unit: N(%), Mean=SD)
N Age Height Weight Waist Hip BMI
(Yr) (cm) (kg)  Circumference(cm) Circumference(cm)  (kg/m2)

a

SY 305(17.2)  52.35+7.71 156.69+680  55.63:652°  7634x666°  91.74+4.84 = 22.62+1.82°
TE  1053(594) 55.76:7.86°  157.26:7.79  6A4.20:874  8544:758  96.36:5.69°  25.92:2.68°
Total SE 415(23.4)  54.61:888  158.03:7.45  53.35:7.04°  75.22+7.86  89.94x4.95° = 21.34+232°
Sum  1773(100.0) 54.90:8.18  157.35+7.56  60.19:9.40  81.48:8.90  94.06:6.084  24.28+3.19

p value 0.000 0.054 0.000 0.000 0.000 0.000
Sy 41 51.49+836  167.43:521  64.56:448"  82.13x5.17°  93.07+3.77°  22.98:0.86"
TE 277 56.87:8.07  166.55:539  71.22:686°  89.30:6.12°  96.66:4.59°  25.66:2.04°
Male SE 122 57.75+849  165.89+545  57.17+5.87°  77.91:6.82°  89.32+4.68°  20.76+1.68
Sum 440 56.89+824  16645:539  66.69+8.92 8546+8.06 94284559  24.05:2.87
p value 0.090 0.250 0.000 0.000 0.000 0.000
SY 264 52.02+7.56°  155.02+5.34°  54.26:5.66°  75.44x641° 9153496  22.56+1.92°
TE 776 55.36:7.75°  153.95:5.50b  GL71:7.94°  84.07:7.58°  96.26:6.03°  26.01:2.87°
Female  SE 293 53.30+8.7°  154.76+547  51.76+6.88°  74.10+8.00°  90.19+5.05°  21.59+2.50°
Sum 1333 54.25:8.05 154341548  58.04:8.53 80.16+8.78  93.99+624  24.36+3.29
p value 0.000 0.007 0.000 0.000 0.000 0.000
SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.
There are significant differences between different superscripts.
Table 2. Bone Mineral Density according to Sasang Constitution (Unit: N(%))
BMD
Normal Osteopenia Osteoporosis Sum p value
SY 174(57.8) 95(31.6) 32(10.6) 301(100.0)
ol TE 538(51.7) 395(37.9) 108(10.4) 1041(100.0) 0.048
SE 196(47.8) 157(38.3) 57(13.9) 410(100.0)
Sum 908(51.8) 647(36.9) 197(11.2) 1752(100.0)
SY 25(62.5) 12(30.0) 3(7.5) 40(100.0)
Male TE 154(56.2) 102(37.2) 18(6.6) 274(100.0) 0.002
SE 45(37.5) S57(47.5) 18(15.0) 120(100.0)
Sum 224(51.6) 171(39.4) 39(9.0) 434(100.0)
Sy 149(57.1) 83(31.8) 29(11.1) 261(100.0)
Fermale TE 384(50.1) 293(38.2) 90(11.7) 767(100.0) 0281
SE 151(52.1) 100(34.5) 39(13.4) 290(100.0)
Sum 684(51.9) 476(36.1) 158(12.0) 1318(100.0)
SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.
BMD : Bone Mineral Density
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Table 3. Bone Mineral Density according to Age Group, Education and Economic Status (Unit: N(%))
BMD
Age - -
Normal Osteopenia Osteoporosis Sum p value
405 393(75.0) 121(23.1) 10(1.9) 524(100.0)
Age 50s 350(52.7) 262(39.5) 52(7.8) 664(100.0) 0.000
>60s 165(29.3) 264(46.8) 135(23.9) 564(100.0)
Sum 908(51.8) 647(36.9) 197(11.2) 1752(100.0)
Elementary 309(43.0) 282(39.3) 127(17.7) 718(100.0)
) Middle 424(55.2) 286(37.2) 58(7.6) 768(100.0)
Education X 0.000
> High 171(65.3) 79(30.2) 12(4.6) 262(100.0)
Sum 904(51.7) 647(37.0) 197(11.3) 1748(100.0)
Lower 243(41.9) 232(40.0) 105(18.1) 580(100.0)
Economical Middle 235(52.2) 169(37.6) 46(10.2) 450(100.0) 0.000
Status Higher 430(59.6) 246(34.1) 46(6.4) 722(100.0)
Sum 908(51.1) 647(36.9) 197(11.2) 1752(100.0)
BMD : Bone Mineral Density
Table 4. Bone Mineral Density according to Drinking, Smoking and Exercise (Unit: N(%))
BMD
Normal Osteopenia Osteoporosis Sum p value
Never 536(50.0) 396(36.9) 140(13.1) 1072(100.0)
Drinking Past 14(38.9) 18(50.0) 411.1) 36(100.0) 0.008
(Total) Current 358(55.8) 231(36.0) 53(8.3) 642(100.0)
Sum 908(51.9) 645(36.9) 197(11.3) 1750(100.0)
Never 52(53.1) 36(36.7) 10(10.2) 98(100.0)
Drinking Past 7(35.0) 11(55.0) 2(10.0) 20(100.0) 0,592
(Male) Current 165(52.2) 124(39.2) 27(8.5) 316(100.0)
Sum 224(51.6) 171(39.4) 3909.0) 434(100.0)
Never 484(49.7) 360(37.0) 130(13.3) 974(100.0)
Drinking Past 7(43.8) 7(43.8) 2(12.5) 16(100.0) 0019
(Femnale) Cutrent 193(59.2) 107(32.8) 26(8.0) 326(100.0)
Sum 684(52.0) 474(36.0) 158(12.0) 1316(100.0)
Never 753(52.6) 513(35.8) 166(11.6) 1432(100.0)
) Past 67(51.5) 53(40.8) 10(7.7) 130(100.0)
Smoking 0.235
Current 88(46.3) 81(42.6) 21(11.1) 190(10.8)
Sum 908(51.8) 647(36.9) 197(11.2) 1752(100.0)
Non 562(48.6) 434(37.5) 160(13.8) 1156(100.0)
Exercise Exercise 346(58.1) 213(35.7) 37(6.2) 596(100.0) 0.000
Sum 908(51.8) 647(36.9) 197(11.2) 1752(100.0)
BMD : Bone Mineral Density
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Table 5. Measurements of Risk Factors according to Bone Mineral Density
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(Unit: Mean+SD)

N SBP DBP PR FBS Insulin T-chol HDL LDL TG albumin
Normal 008 131.40a 81.71 70.45 \ 96.10 8.94 196.12a 45.42 11419  135.33 4.49
+18.53 £1249  +£10.02 +18.50 +440  £136.15° £11.04 +30.96 +98.97 +0.25
T Ostéop— 646 133.88b 82.69 70.90 96.12 8.86 201.52b 45.01 117.13 149.49 4.48
° enia +19.85 +11.82 +10.67 +17.63 +4.44 +40.44 +10.03 +32.65 +156.18 +0.24
t Osteop- 197 135.41b 83.49 72.58[] 98.92 8.42 200.53 44.22 118.72 148.34 4.49
a orosis +17.78 +11.03  +11.05 +29.35 +4.17 +34.93 +1.29 £29.14  +£79.26 +0.24
! Sum 1751 132.76 82.28 70.85 96.42 8.85 198.61 4513 115.79 142.02 4.49
+19.00 +12.10 +1040 +19.72 +4.39 +37.73 +10.71 +31.43  +121.73 +0.24
p value 0.005 0.095 0.034 0.168 0.316 0.016 0.340 0.073 0.58 0.895
Normal 4 134.27 86.36 69.04 100.89 7.52 191.02 42.13 109.02 176.58 4.59
+18.66  +11.85  +11.32  +23.36 +4.01 +33.67  +10.21  £30.15 +14891  +0.25
Osteop- 134.42 86.12 70.89 101.87 8.02 196.75 42.58 110.12 192.15 4.56
M enia 71 +18.63 +10.51 +11.69 +21.35 +4.88 +49.50 +9.12 +31.71  +272.15 +0.26
? Osteop- 39 134.13 83.28 70.54 98.18 7.05 188.33 43.18 109.82 157.69 4.57
e orosis +17.51 +9.36 +11.85 +17.05 +3.23 +£31.56 +£10.26 +£25.65 +98.96 +0.27
Sum 434 134.32 85.99 69.91 101.03 7.67 193.04 42.40 109.53 181.02 4.58
+18.51 +11.14 +11.53 +22.06 +4.32 +40.53 +9.78 £30.35  +203.64 +0.26
p value 0.995 0.276 0.268 0.637 0.340 0.285 0.787 0.937 0.570 0.604
Normal 684 130.45a 80,2()a 70.91a 94.53 . 9.40 197.79a 46.50 115.89 121.83a 4.46
+18.41 +12.32 +9.52 +16.31 +4.42 +36.80 =11.10 +31.06  +70.90 +0.23
F Osteop- 476 133.68b 81.46 70.90 94.05 9.16 203.24b 45.88 119.65 134.13[) 4.46
€ enia +20.29 £12.03 +10.30 +15.60 +4.23 +36.55 +10.21 +32.64 +75.72 +0.22
r: Osteop- 158 133.72b 83.54 . 73.09 . 99.11 \ 8.75 203.54 44.48 120.92 146.03b 4.47
1 orosis +17.89 +11.43 +10.82 +31.70 +4.31 +35.15 +11.54 £29.60  +73.79 +0.23
e Sum 1318 132.25 81.05 71.17 94.91 9.24 200.45 46.03 117.85 129.17 4.46
+19.13  +12.16 +9.98 +18.66 +4.34 £36.60 1085 3152 +7345 +0.23
p value 0.001 0.005 0.037 0.010 0.209 0.024 0.101 0.058 0.000 0.658

There are significant differences between different superscripts.
SBP; Systolic Blood Pressure, DBP; Diastolic Blood Pressure, PR; Pulse Rate, FBS; Fasting Blood Sugar, T-chol; Total cholesterol,
HDL; High Density Lipoprotein, LDL; Low Density Lipoprotein, TG; Triglyceride
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Table 6. Regression Coefficient of T-score and Coronary Heart Diseae Risk Factors

Total Male Female SY TE SE

T-score T-score T-score T-score T-score T-score

Age 0430 0232 0495 0407 0.458" 0.402"
Height 0.100" 0.036 0.179" 0.152" 0.140" 0.018
Weight 0.1217 0.195" 0.117" 0.198" 0.104~ 0.110"
Waist C. 0.047" 0.100" 10088~ ~0.041 0116~ -0.015
Hip C. 0.050" 0.140" 0.026 0.119" 0.003 0.077
PR 0.061" 0135 -0.037 0.078 0074 0.122"
SBP 0.061" 0.010 0081 0.055 0.102" 0.012
DBP 0.034 0.080 0.064" 0.013 0.050 ~0.040
FBS 0025 -0.005 0031 -0.046 0.019 -0.066
T-chol 0070 -0.029 0.084" 0.101 20090 0.026
HDL 0.042 0.041 0.064" 0.072 0.037 0.052
LDL 0064 0021 0079 0.093 0.081" 20.032
TG 0055 0.010 01237 0.146 0.051 0.054
BodyFat 0.054" 0.139" 0.031 0.074 20,015 0.139"
ViscFat 0.014 0.117" 20.018 0.009 0.043 0.073

HDL; High Density Lipoprotein, FBS; Fasting Blood Sugar, SBP; Systolic Blood Pressure, DBP; Diastolic Blood Pressure, PR ; Pulse Rate,

LDL; Low Density Lipoprotein,

TG; Triglyceride, Waist C. ; Waist Circumference, Hip C. ; Hip Circumference, ViscFat; Visceral Fat

SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.

5 p<0.01, * ;5 p<0.05

Table 7. Bone Mineral Density according to Menopause

(Unit: N(%))

Mei BMD S al
e normal osteopenia 0Steoporosis Hn s
- 315(78.0) 84(20.8) 5(1.2) 404(100.0)
+ 361(40.1) 388(43.1) 152(16.9) 901(100.0) 0.000
Sum 676(51.8) 472(36.2) 157(12.0) 1305(100.0)
* BMD: Bone Mineral Density
e, Wb, FEAEY, FEUZEEC] ST slglEd, F5719%, TEUEE, ALEA DY
Aol A fFolsiAl =7 HebtT (Table 5). FH2HE, FEAe] S RS HAFITh
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Table 8. Age of Menopause according to Sasang Constitution
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(Unit: Mean+SD)

N Age(Yr) p value
SY 148 49.97+9.51
TE 60 .79+12.
5 50.79+12.03 0.588
SE 180 49.97+11.29
Sum 888 50.49+11.49

SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.

Table 9. Binary Logistic Regression Analysis for Osteoporosis

Variable Model I(Crude OR) Model IAdjuested OR) Model II(Adjusted OR)

Sex Men 1.000 1.000 1.000
Women 1.878(1.279~2.759) 1.935(1.310~2.859) 1.426(0.680 ~2.993)

Age(Yr) 40~49 1.000 1.000 1.000
50~59 4.457(2.241 ~8.862) 4.857(2.435~9.690) 4.262(2.101 ~8.645)

>60 17.634(9.135 ~34.042)" 19.570(10.071 ~38.029) 12.769(6.302~25.873)

Sasang SY 1.000 1.000
Constitution TE 0.669(0.428~1.046) 0.706(0.423~1.178)
SE 1.166(0.709~1.916) 0.903(0.533~1.532)

Smoking Never 1.000
Past 1.342(0.581 ~3.102)
Current 1.326(0.704~2.536)

Drinking Never 1.000
Past 0.985(0.310~3.124)
Current 0.883(0.572~1.361)

Exercise Doing 1.000
Not Doing 2.135(1.418~3.215)
Height 1.016(0.976~1.057)
Weight 0.903(0.862~0.946)
Waist C. 1.035(1.000~1.071)"
Hip C. 1.085(1.030~1.143)
PR 1.011(0.996~1.027)
SBP 1.001(0.996~1.027)
DBP 1.009(0.988~1.031)
FBS 1.007(0.999~1.015)
Insulin 0.965(0.921~1.012)
Tchol 0.987(0.967 ~1.008)
HDL 1.005(0.977 ~1.035)
LDL 1.001(0.990 ~ 1.034)
TG 1.001(0.998 ~1.005)

HDL; High Density Lipoprotein, FBS; Fasting Blood Sugar, SBP; Systolic Blood Pressure, DBP; Diastolic Blood Pressure, PR ; Pulse

Rate, LDL; Low Density Lipoprotein,

SY, TE and SE stand for Soyangin, Taeeumin and Soeumin respectively.

* 5 p<0.05

Figures mean Exp(B) and Exp(B) 95% confidence interval.
Model IT was adjusted in sex and age, Model III was adjusted in sex, age, smoking, drinking, exercise, height, weight, waist circumference,
hip circumference, pulse rate, systolic blood pressure, diastolic blood pressure, fasting blood sugar, insulin, total cholesterol, high density
lipoprotein, low density lipoprotein and triglyceride.

AAEE ARAGS oI Ao/t Yk 8, BLFRS0| Chst 2|

(Table 8).

TG; Triglyceride, Waist C. ; Waist Circumference, Hip C. ; Hip Circumference
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