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Prevalence of Hypertension and Risk Factors According to Sasang Constitution
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1. Objectives
This study was to designed investigate the relationship between hypertension and its risk factors and the prevalence

of hypertension according to Sasang Constitution.

2. Methods

Five hundred and twenty six people were subjects out of 666 people, over 40 years old, who participated in the
community-based cohort in Wonju, South Korea from July 2nd to August 30th in 2006.

Hypertensive group was 263 peoples and normal group was 263 people, selected randomly among non
hypertensive people who had same age and sex with hypertensive groups.

Sasang Constitutional Diagnosis was carried out using PSSC(Phonetic System of Sasang Constitution), face and

tongue photos and a checkup list.
Risk factors from blood samples, physical measurements and social indices were analyzed using SPSS.

3. Results
The prevalence of hypertension in Taeeumin was 63.1%(N=166), that of Soeumin was 22.4%(IN=59) and that

of Soyangin was 14.4%(N=38). Considering risk factors of hypertension, there weren't any differences between two
groups in social support indices and Framingham type A score. But scores of Soeumin's and Soyangin's were
significantly high compared with that of Taeeumin in female normal group. There were significantly high results
in Adiponectin of Soeumin's and HDL-cholesterol of female Soyangin's and HOMA-IR of Taeeumin's than any other
groups. Crude OR of Taeeumin was 2.18 as compared with that of Soeumin in terms of risk of hypertension, and
OR of Taceumin was 2.02 as compared with that of Soeumin after drinking, smoking, total cholesterol, fasting
blood sugar and HOMA-IR were adjusted. But after BMI was adjusted there wasn't a significance between Soeumin
and Taeeumin and the OR of more than 25 was 2.42 as compared with that of less than 23 in BMI.

4. Conclusions
Sasang Constitution is thought to be the reasonable variable to control hypertension in terms of prevention,

treatment and regimen. And constitution is needed as a good variable to make a cohort study concerning chronic

diseases, especially hypertension.
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Table 1. Study Population by Sex, Age and Constitution Classified with Hypertensive Group and Normal Group Unit: N(%)
Sex Age Subtotal Hypereensive Normal
Sy TE* SE* Sy TE* SE*

40-49 24(100) 5(20.8) 14(58.3) 5(20.8) 6(25.0) 12(50.0) &25.0)

50-59 47(100) 5(10.6) 32(68.1) 1021.3) 6(12.8) 24(51.1) 17(36.2)

M >60 43(100) 8(18.6) 23(53.5) 12(27.9) 5(11.6) 19(44.2) 19(44.2)

Subtotal 114(100) 18(15.8) 69(60.5) 27(23.7) 17(14.9) 55(48.2) 42(36.8)

40-49 36(100) 6(16.7) 24(66.7) &16.7) 5(13.9) 16(44.4) 15(41.7)

. 50-59 53(100) 8(15.1) 35(66.0) 10(18.9) 8(15.1) 30(56.6) 15(28.3)

>60 60(100) 6(10.0) 38(63.3) 16(26.7) 8(13.3) 26(43.3) 26(43.3)

Subtotal 149(100) 20(13.4) 97(65.1) 32(21.5) 21(14.1) 72(48.3) 56(37.6)

Total 263(100) 38(14.4) 166(63.1) 59(22.4) 38(14.4) 127(48.3) 98(37.3)

* SY, TE and SE stand for Soyangin, Taceumin and Soeumin respectively.
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Table 2. Physical Measurements of Hypertensive Group among Study Population
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TR ATFALS| A BAS B3 e A HEet
A 56444, T+ AA 165.89cm, Ho+ A5 66.88kg,
et sl Ed 85.34cm, Bt YPol EElE 9347,
Wt BMIE 24.19kg/m’, W Aure 7255 3/3E0)
Ak A o] A9 H A 56284, B A 15285
cm, Ht AF 59.11kg, B 8121 E 82.28cm, H
Ho] Edl= 94.33cm Ho BMI 2536kgm, Ha A
= 72.26 3)/F0]tKTable 2).

323t RIFANSI Y 5L HA o A9 e
A8 56914, it A7 166.24cm, BT A F 63.61kg,
it &5 8242cm, i Qo] Sl 92.21cm,
W BMI 23.01kg/m, S+ AU 69.663]/4-011
o} o3 o] 739 et A 56214, Ht A1 15337

Unit: Mean * S.D.

Sex Variable Subtotal TE* SE* P

Age (y) 56.44+7.58 57.00+9.63 55.5146.76 58.44+7.93 0.221

Height (cm) 165.89+5.32 167.49+4.61 165.87+5.85 164.87+4.08 0.272

Weight (kg) 66.88+8.63 65.57+6.46 70.34+7.98 58.89+5.53 0.000

Male Waist (cm) 85.34+7.67 83.89+6.61 88.35+6.85 78.63%5.68 0.000
Hip (cm) 93.47+5.34 92.94+4.24 95.35+4.40 89.04%5.65 0.000

BMI (kg/rf) 24.19+2.73 23.3242.29 25.46+2.30 21.52+1.67 0.000

HR (beat/min) 72.55%11.79 69.83%11.37 72.78+12.19 73.78+11.12 0.532

Age (yr) 56.28+7.77 54.85+7.71 56.11£7.87 57.66£7.52 0.424

Height (cm) 152.85%5.50 152.8242.93 153.17+6.02 151.93+5.06 0.523

Weight (kg) 59.11£7.90 53.77+5.80 62.58+6.63 51.9145.61 0.000

Femnale Waist (cm) 82.28+7.44 76.11£6.67 85.43%5.63 76.41+6.96 0.000
Hip (cm) 94.33+5.49 90.74+5.09 96.45+4.62 90.03+4.55 0.000

BMI (kg/rf) 25.36%3.13 23.09+2.30 26.74%2.49 22.58+2.68 0.000

HR (beat/min) 72.26+11.54 74.90+15.59 71.25+10.95 73.66+10.26 0.325

* SY, TE and SE stand for Soyangin, Taceumin and Soeumin respectively.
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Table 3. Physical Measurements of Normal Group among Study Population

REEN [E NE REE A AFK

Unit: Mean £ S.D.

Sex Variable Subtotal SY* TE* SE* P
Age (y0) 56.91+8.24 53.12+8.34 56.91+8.35 58.45%7.73 0.078
Height (cm) 166.24+5.49 166.79+4.04 166.79%5.19 165.30+6.31 0.380
Weight (kg) 63.61£9.07 63.06+4.58 70.27+6.05 55.10+6.04 0.000
Male Waist (cm) 82.4248.15 81.88+6.97 87.48+5.47 75.85+6.84 0.000
Hip (cm) 92.2145.51 91.35+4.53 95.72+3.89 87.93+4.49 0.000
BMI (kg/ni) 23.01+3.07 22724205 25.29+2.06 20.12+1.80 0.000
HR (beat/min) 69.66£11.29 67.35£11.95 69.62£10.56 70.64+12.06 0.602
Age (yr) 56.21+8.44 55.48+8.04 56.01£8.28 56.7318.89 0.816
Height (cm) 153.3745.64 154.24%7.29 153.43%5.71 152.98+4.89 0.683
Weight (kg) 56.3748.27 54.23£5.20 61.1248.11 51.06%5.44 0.000
Female Waist (cm) 79.0248.55 75.33%5.33 83.78+8.03 74.29+6.75 0.000
Hip (cm) 91.60+6.49 90.29+3.84 94.107.56 88.84+4.17 0.000
BMI (kg/ni) 24.02+3.16 22.78+1.25 26.04+2.93 21.8942.17 0.000
HR (beat/min) 72.2849.91 70.62+8.42 71.64%9.84 73.71£10.48 0.359
* SY, TE and SE stand for Soyangin, Taceumin and Soeumin respectively.
Table 4. Blood Pressure according to Sasang Constitution in Male Subjects Unit: Mean£SD
Blood Pressure* Subtotal sy’ TE' SE' P
Nowmal SBP 1184+ 9.5 111.5% 8.6 120.6% 9.7 118.3% 8.2 0.002
DBP 79.0+ 8.1 76.5+10.6 804+ 7.2 783+ 7.9 0.174
Hypertensive SBP 139.5+16.2 140.0£12.4 139.6+18.2 138.9%13.4 0.971
DBP N7+ 9.4 944+ 6.2 92.9£10.8 91.1%+ 7.0 0.493

* Normal : Systolic BP < 140mmHg and Diastolic BP < 90mmHg, Hypertensive : Systolic BP >
+ SY, TE and SE stand for Soyangin, Tac-eumin and Soeumin respectively.
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Table 5. Blood Pressure according to Sasang Constitution in Female Subjects Unit: MeantSD
Blood Pressure* Subtotal sy TE' SE" P
SBP 114.4+13.2 115.7+12.1 117.3+12.5 110.3+13.5 0.009
Normal
DBP 74.6£10.1 74.5t 8.9 769+ 9.6 71.6£10.4 0.012
SBP 138.6+15.9 142.0%17.7 137.7+16.4 139.2+13.1 0.536
Hypertensive
DBP 90.9+ 9.7 93.3+ 8.0 90.7£10.7 89.9+ 7.2 0.462

* Normal : Systolic BP < 140mmHg and Diastolic BP < 90mmHg, Hypertensive : Systolic BP > 140mmHg or Diastolic BP > 90mmHg
* SY, TE and SE stand for Soyangin, Tac-eumin and Soeumin respectively.

Table 6. Correlation between Social Support Index, Type A Behavior Pattern and Blood Pressure

Systolic BP Diastolic BP
Pearson's Correlation 0.014 0.006
NG
p 0.750 0.883
. Pearson's Correlation -0.071 -0.070
TABP
P 0.104 0.109
#8SI : Social Support Index
"TABP : Type A Behavior Pattern
Table 7. Social Support Index, Type A Behavior Pattern according to Sasang Constitution Unit: Mean 1S.D.
Variable Subrotal sy’ TE' SE' P
ssrt 4.82+1.80 5.18+1.19 4.84+1.92 4.64%1.86 0.588
Normal
TABP® 4.24%2.20 4.55+1.79 3.94£2.18 4.50+2.37 0.380
M
SSI 4.82+1.83 4.67+1.71 4.87+1.89 4.81+1.80 0917
HTN*
TABP 4.1242.23 4.98+2.49 3.88+2.14 4.1742.22 0.174
SSI 4.63£1.78 5.00£1.90 4.56%1.71 4.59£1.85 0.592
Normal
TABP 4.65+2.22 5.08+2.21 4.1142.23 5.19£2.06 0.014
F
SSI 4.82+1.83 4.67+1.71 4.87+1.89 4.81£1.80 0917
HIN
TABP 4.1242.23 4.98+2.49 3.88+2.14 4.1742.22 0.174
*HTN : Hypertension
*SY, TE and SE stand for Soyangin, Tae-eumin and Soeumin respectively.
*SSI @ Social Support Index
S TABP : Type A Behavior Pattern
o]¢k7] dgfo] 74.6mHgol U, L EUT-e] 571 o] Akl M As?l HurTh fFolah =9,
gl 138.6mHg, ©]¢7] E9te] 90.9mmHgol Atk TEUFAM O] {242 fISATHTable 5).
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Table 8. Risk Factors of Male and Female in Normal Group

REEN [E NE REE A AFK

Qopsta) 0% $3928 %, S04, HOL
Y2 E, 35 A @9, HOMA-IR, Adiponectin3}
29, 1Y) ARAE 2As e
H|E, 547, $HA) 8 HOMATRIA

3+ HOMAROIIA Bi&41
HEEG Fo)shA =k thTable 8).
B - o B LEskrelMe Bl ol

Iz el Hlal Adiponectin®] fro]sA] ko, of/4de]
TERIM = HDLEHIZH & 50l 2] Ad
o] Blel AR FofshAl =3kom, HOMA-IROY
M HES Feol 2549 AdEn FofsiA =3k
THTable 9).

Unit: MeantSD

Variable Subtotal Sy* TE* SE* P
Male

Total Cholesterol 187.97+30.93 189.41£33.94 194.51£31.65 178.83£26.91 0.045
TG’ 154.66£165.37 162.82+127.93 184.514215.41 112.26+69.28 0.100
HDL~cholesterol 43.82£10.14 42.65+8.50 42.00£9.79 46.69+10.74 0.067
FBSt 94.74+14.59 89.418.49 99.22+16.79 91.02+11.61 0.005
HOMA-IR® 1.360.73 1.24+0.41 1.61£0.89 1.07+0.41 0.001
Adiponectin 7829.97+4097.89 6843.59+3862.53 6531.55+3523.37 9929.5344114.52 0.000

Femnale
Total Cholesterol 201.07+34.20 189.29+28.76 206.18+34.62 198.93+34.74 0.115
TG 136.91487.63 103.29+47.43 153.83%79.82 127.75+103.58 0.040
HDL~cholesterol 44.21+9.66 45.90+8.88 42.31+8.89 46.04+10.55 0.065
FBS 96.14+31.73 89.19%9.30 97.94+21.54 96.43+45.34 0.540
HOMA-IR 1.86%1.58 1.43+0.46 2.20+1.94 1.59+1.24 0.036
Adiponectin 11036.39+9459.74 14690.67+22433.67 9612.314+3994.52 11497.00£5406.09 0.086

#8Y, TE and SE stand for Soyangin, Tae-eumin and Soeumin respectively.

*1G - Triglyceride

*FBS : Fasting Blood Sugar
$ HOMA-IR : Homeostasis Model Assessment of Insulin Resistance
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Table 9. Risk Factors of Male and Female in Hypertensive Group
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Unit: MeantSD

Variable Subtotal Sy* TE* SE* P
Male
Total Cholesterol 193.61£51.81 214.00+95.89 192.88+39.61 181.89%33.45 0.123
TGt 202.10+216.73 251.00+387.01 212.84+181.46 142.04+119.91 0.207
HDL-~cholesterol 42.52%10.08 42.94+11.97 42.17+9.34 43.11£10.90 0.904
FBS# 102.11+26.41 104.44+36.21 103.42+25.49 97.19+21.02 0.504
HOMA-IR§ 1.77+1.09 1.42+0.59 1.97+1.16 1.50+1.07 0.055
Adiponectin 7263.55+4143.21 7977.17+4406.42 6323.49+3633.49 9190.19£4564.01 0.006
Female
Total cholesterol 203.28+37.32 208.25+34.38 205.20£35.29 194.38+44.27 0.298
TG 146.99+83.75 137.80+93.60 157.55+88.33 120.72453.26 0.084
HDL-~cholesterol 45.89+11.00 51.35+11.46 44.26£9.37 47.41+13.97 0.021
FBS 97.13+24.48 91.45+14.49 100.52+27.24 90.44+18.20 0.069
HOMA-IR 1.96£1.15 1.78+1.19 2.13+1.20 1.5740.85 0.039
Adiponectin 10572.324+4381.04 11446.05£4027.16 9426.48+3761.77 13499.53+4942.23 0.000

#8Y, TE and SE stand for Soyangin, Tae-eumin and Soeumin respectively.

TG : Triglyceride

*FBS : Fasting Blood Sugar
S HOMA-IR : Homeostasis Model Assessment of Insulin Resistance

Table 10. Crude OR for Hypertension

Risk Factors Crude OR (95% CI)
Female 1.00
Sex
Male 1.01(0.71-1.43)
Agely) 1.00(0.98-1.02)
SE 1.00
Sasang Constitution SY 1.67(0.96-2.91)

TE 2.18(1.46-3.24)*

OR, odds ratio; CI, confidence interval
* P<0.05, Abbreviation: SY, TE and SE stand for Soyangin,
Tae-eumin and Soeumin respectively.

AleYstols o, Aoy gl mhE WA=
A itk A%l AThe 710 E A W, A%
9 At w7} 1.67S AR §9]3 2ol =
UAIL (p=0.072), B} ko] WA= 218%
9JstA =Tt (p=0.000)Table 10).

EA2E IARANAN FA, 27, T 2EHE,
TEEE, dedA ] MFE HAE Model 19
A a5 S 71EC R SIS o, 8-Sl JHe
WA= 2028 ]3] 3= A THp=0.000)Table 11).

Model 1T A= Model 104 B A S W=l A&
FATFBMDE F718le] B35S W, 23kg/m ] 7F
< 71F0 R kg2 JTe| WA} 2428
frolaiAl =4 UM p=0.002), 2591 Feel] H]
A Bl Fe] WA= frolakA] 8A =t
(Table 11).
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Table 11. Adjusted OR for Hypertension

REEN [E NE REE A AFK

Adjusted OR (95% CI)

Risk Factors
Model I Model II
F 1.00 1.00
Sex

M 1.06(0.68-1.65) 1.10(0.70-1.72)
Age 1.00(0.98-1.02) 1.00(0.98-1.02)

None 1.00 1.00

Smoking

Current 0.86(0.52-1.42) 0.89(0.53-1.49)

None 1.00 1.00

Alcohol drinking

Current 1.07(0.70-1.62) 1.10(0.72-1.68)

<200 1.00 1.00
Total Cholesterol 200-240 0.93(0.63-1.38) 0.92(0.61-1.37)
>240 1.10(0.62-1.98) 1.05(0.58-1.90)
FBSt 1.00(0.99-1.01) 1.00(0.99-1.01)
HOMA-IR¥ 1.10(0.89-1.34) 1.02(0.84-1.25)

<23 1.00
BMI§ 23-25 1.21(0.73-2.01)
>25 2.42(1.39-4.24y*

SE 1.00 1.00
Sasang Constitution SY 1.65(0.94-2.90) 1.55(0.88-2.75)
TE 2.02(1.34-3.06)* 1.27(0.75-2.13)

OR: odds ratio; CI: confidence interval
" P<0.05
"FBS : Fasting Blood Sugar

*HOMA-IR : Homeostasis Model Assessment of Insulin Resistance

S BMI : Body Mass Index

Abbreviation : SY, TE and SE stand for Soyangin, Tae-eumin and Soeumin respectively.
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