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1. Objectives
The purpose of this study was to investigate the high-sensitivity C-reactive protein (hsCRP) related characteristics

found in each Sasang Constitutional type.

2. Methods
This cross-sectional epidemiological study was conducted using data from 2,842 men and women. After typing
each participant into one of the four Sasang constitutional types, they were analyzed on various cardiovascular disease-related

variables.

3. Results

1) The predictors of cardiovascular disease (metabolic syndrome, high risk FRS group, high risk hsCRP group)
was found to show the highest prevalence in the Taeeum type.

2) In the group with metabolic syndrome, the mean hsCRP concentration in the Taeeum and Soyang types were
higher than in the Soeum type. In the group without metabolic syndrome, the mean hsCRP concentration
in the Taeeum type were higher than in the Soyang and Soeum types.

3) In the FRS low risk group, the mean hsCRP concentration were higher in order of Taeeum type > Soyang
type > Soeum type. In the FRS high risk group, the mean hsCRP concentrations were not significantly different
among the Sasang constitutional types.

4. Conclusions

The results of this study suggest that the Taceum constitutional type is a risk factor for high hsCRP and cardiovascular
disease. These findings suggest that the prevention of cardiovascular disease is more important in the Taeeum type
compared to other constitutional types. Moreover, preventive measures are warranted even in the Taeeum-type persons

with low clinical cardiovascular risk.
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All participants were registered in KHMC
August.2005~December.2006, Included
40-69 aged adult n=3009

n = 2962
n = 2952
= 2905

Total participant
= 2842

Fig 1. Participants selection protocol
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(sum from steps 1-6) (determine CHD risk from point total)
Step 1 Step 7 Step 8
Age ing up the points CHD Risk
Years LDLPts Chol Pts LDLPts 10Yr Chol Pts 10Yr
30-34 -1 [-1] Age Total CHD Risk Total CHD Risk
35-39 0 [0] <3 1%
40-44 1 [0 2 2%
45-49 2 2 LDL-C or Chol g -1 2% [<-1] [2%]
50-54 3 8 [ 3% 0) [3%]
55-59 4 18] HDL-C 1 4% ] 13%)
60-64 5 5] 2 4% 2 [4%)
65-69 6 16 Blood 5 6% 3] [5%]
70-74 7 71 Pressure 4 7% 4] [7%]
5 9% 51 [8%]
6 1% [6] [10%]
&p 2 Diabetes T 14% m [13%]
LDL-C ] 18% 8] [16%]
(mg/dl) (mmolL) LDL Pts ] 22% 9] [20%]
<100 <2.59 -3 Smoker Sk 10 27% [10] [25%]
100-120  2.60-3.36 0 11 33% 1] [31%]
130-159 3.37-4.14 0 12 40% [12) [37%]
160-190  4.15-4.92 1 Paint total 13 4% 3] [45%]
24 as% b b
Cholesterol
(mg/dl)  (mmol/L) Chol Pts
<160 <4.14 [-31
160-199 4.15-5.17 (]} {compare to average person your age)
200-239 5.18-6.21 m Step 9
240-279  6.22-7.24 (2] Comparative Risk
[_E—"—g T
(years) 10 Yr CHD 10 Yr Hard* CHD 10 Yr CHD
Step 3 Risk Risk Risk
HDL-C | 30-34 3% 1% 2%
(mmol/L) LDL Pts Chol Pts 35-39 5% 4% 3%
40-44 7% 4% 4%
0.91-1.16 1 45-49 1% 8% 4%
45-49 1.17-1.29 (] 50-54 14% 10% 6%
50-59 1.30-1.55 0 55-59 16% 13% 7%
260 >1.56 =) 60-64 21% 20% 9%
65-69 25% 22% 11%
70-74 30% 25% 14%
Step 4
Blood Pressure
Systolic Diastolic (mm Hg)
(mm Hg) <80 80-84 85-89 90-99 >100
<120 0[0] pts
120-129 0[0] pts
130-139 1[1] pts
140-159
>160
Note: When systolic and diastolic pressures provide different
estimates for point scores, use the higher number
Step 5
Diabetes Key * Hard CHD events exclude angina pectoris
LDLPts Chol Pts Color Relative Risk
No 0 (] green Very low ** Low risk was calculated for a person the same
Yes 2 white Low age, optimal blood pressure, LDL-C 100-129 mg/dL
yellow Modemls or cholesterol 160-199 mg/dl, HOL-C 45 mg/dL for
Step 6 men or 55 mg/dL for women, non-smoker, no diabetes
Smoker
LDL Pts Chol Pts Risk estimates were derived from the experience of
No 0 [0] the i Heart Study, a i
Yes 2 2] Caucasian populalion in Massachusetts, USA

Fig 2. Framingham risk score sheet for men using total cholesterol or LDL cholesterol categories.
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Step 1
Age
Years LDL Pts Chol Pts
30-34 9 -9
35-39 -4 [-4]
40-44 0 [o1
45-49 3 6]
50-54 6 161
55-59 7 m
60-64 8 8]
65-69 8 (8]
70-74 8 8]
step2
LDL-C
(mg/dl) (mmollL) LDL Pts
<100 <259 -2
100-129  2.60-3.36 )
130-159 3.37-4.14 0
160-190  4.15-4.92 2
2180 24.92 2
[«
(mg/dl)  (mmoliL) Chol Pts
<160 <414 [-2]
160-199  4.15-5.17 10)
200-239  5.18-6.21 1]
240-279  6.22-7.24

Blood Pressure

Diastolic (mm Hg)
85-89 90-99

+Note: When systolic and diastolic pressures provide different
estimates for point scores. use the higher number

Step 5
Diabetes |
LDL Pts  Chol Pts
No 0 [0]
Yes [4]
Step 6
Smoker
LDL Pts Chol Pts
No 0 0]
Yes 2 2]

TUSEREI AERES (15

1Kl High-sensitivity C-reactive protem°| ALDIM(| 2t5H o

re

(sum from steps 1-6) (determine CHD risk from point total)
Step 7 Step 8
Adding up the points CHD Risk
LDL Pts 10Yr Chol Pts 10 Yr
Age I Total CHD Risk Total CHD Risk
<2 1% [<-2] [1%]
-1 2% -1 [2%]
LDL-C or Chol 0 2% 0 [2%]
1 2% 0 [2%]
HDL-C 2 3% [2] [3%]
3 3% 31 [3%]
Blood 4 4% 4] [4%]
Pressure 5 5% O] [4%]
6 6% 161 [5%)
T % lyl [6%]
Diabetes. 8 8% (81 [7%]
8 8% 9] [8%]
10 1% [10] [10%])
Smoker 1 13% 1] [11%]
12 15% [12] [13%]
13 17% 3] [15%]
14 20% [14] [18%]
Point total 15 24% [15] [20%]
16 27% [16] [24%)
217 232% [>17] [>27%]
(compare 1o average person your age)
Step 9
Comp: Risk
Age rage Average Low**
(years) 10 Vr CHD 10 Yr Hard* CHD 10 Yr CHD
Risk Risk
30-34 d% <1% <1%
35-39 <1% <1% 1%
40-44 2% 1% 2%
45-49 5% 2% 3%
50-54 8% 3% 5%
55-59 12% % %
60-64 12% 8% 8%
65-69 13% 8% 8%
70-74 14% 1% 8%
Key * Hard CHD events exclude angina pectoris
Color Relative Risk
green Very low ** Low risk was calculated for a person the same
white Low age, optimal blood pressure, LOL-C 100-129 mg/dL
yellow Moderate or cholesterol 160-199 mg/dl, HOL-C 45 mg/dL for
rose High men or 55 mg/dL for women, non-smoker, no diabetes
| red | Very high

Risk estimales were derived from the experience of
the Framingham Heart Study. a predominantly
Caucasian population in Massachusetts, USA

Fig 3. Framingham risk score sheet for women using total cholesterol or LDL cholesterol categories.
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Table 1. Distribution of Study Population by Sex, Age and Sasang Constitution

n(%)
Sex Age Soyangin Taeeumin Soeumin Total
(n=783) (n=1332) (0=727) (n=2842)
4049 68 (1.9 108 (50.7) 37 (17.4) 213 (100)
Male 50-59 93 (1.0) 141 47.0) 66 (22.0) 300 (100)
60-69 90 (38.5) 95 (40.6) 49 (20.9) 234 (100)
Subtotal 251 (33.6) 344 (46.1) 152 0.3) 747 (100)
40-49 198 (26.3) 309 (41.0) 247 (32.8) 754 (100)
Female 50-59 242 24.8) 476 48.8) 258 (26.4) 976 (100)
60-69 92 25.2) 203 (55.6) 70 19.2) 365 (100)
Subtotal 532 (25.4) 988 (47.2) 575 (27.4) 2095 (100)
by Chi-square among constitutional groups
Table 2. General Characteristics of Study Population
mean=£S.D
Continuous Soyangin Taeeumin Soeumin Total

Variable (n=783) (n=1332) (1=727) (n=2842) prvalue
Agelyrs) 53.1 3 34 700 520 469 530 71 <0.001
Height(cm) 1598 475 1596 +74 1580 168 159.3 7.3 <0.001
Weight(kg) 598  «81° 658 .88 545 65 612 94 <0.001
WC(cm) 78.1 73" 83.8 7.5 73.2 6.6 79.5 485 <0.001
HC(cm) 920 w47 964 w54 895 4T 934 458 <0.001
BMI(m/ke) 234 3.4 259 3.8 21.9 3.5 24.2 +4.0 <0.001
SBP(mmHg) 1170 2136 1200 139" 1131 4133 1174 140 <0.001
DBP(mmHg) 75.3 90" 77.7 9.3 73.2 8.8 759 93 <0.001
FBS(mg/dL) 98.4 1r19.1a 100.3 1r18.4a 93.2 ¢14‘0b 98.0 +17.8 <0.001
Tchol(mg/dL) 1972 340" 2046 s414 1952 335’ 2002 377 <0.001
HDLchol(mg/dL) 473 .13 459 .05 502 11 474 +11.0 <0.001
TG(mg/dL) 1278 +850° 1409  879' 1060  +60.3 1284 1821 <0.001
FRS 1.01 31 1.28 147 078 £1.05" 1.08 £1.34 <0.001
hsCRP(mg/L) 494 24100 620 s407 378 409 5.2 £4.20 <0.001

by One-way ANOVA among constitutional groups (post hoc analysis : Scheffe’s)
S.D, Standard deviation; BMI, Body mass index; WC, Waist circumference; HC, Hip circumference;Tchol, Total cholesterol;HDLchol,
High density lipoprotein cholesterol; TG, Triglyceride;FRS, Framingham risk score;hsCRP, high sensitive C-reactive protein
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Table 3. Demographic Status in Each Sasang Constitutional Type

n(%)
Continuous Soyangin Taeeumin Soeumin
. p-value
Variable (n=783) (n=1332) (n=727)
>12 4 1 . 4.2
Education 598 (76.4) 044 (78.5) 538 (74.2) 0.084
<12 185 (23.6) 286 (21.5) 187 (25.8)
g
Marical status Noncurrent 75 9.6) 115 (8.6) 52 (7.2) 0.242
Current 708 (90.4) 1215 (91.4) 673 (92.8)
Job Noncurrent 366 47.2) 554 (42.1) 282 (39.1)
0.006
status Current 410 (52.8) 763 (57.9) 439 (60.9)
No 610 (77.9) 1075 (80.7) 621 (85.4)
Smoking Past 95 (12.1) 132 9.9) 57 (7.8) 0.007
Current 77 9.8) 123 9.2) 46 (6.3)
Never 428 (54.7) 778 (58.4) 469 (64.5)
Drinking Past 25 (3.2) 31 (2.3) 23 (3.2) 0.001
Current 325 (41.5) 522 (39.2) 233 (32.0)

by Chi-square among constitutional groups

Table 4. Prevalence of Framingham Coronary Score Grade, Metabolic Syndrome, hsCRP in Each Sasang Constitutional Types

n(%)
Soyangin Taeeumin Soeumin Total
p-value
(n=783) (n=1332) (n=727) (n=2842)
9
hsCRP L}ow(>1mg/L) 551 (70.4) 803 (60.3) 572 (78.7) 1926 (67.8) <0.001
High(<1mg/L) 232 (29.6) 529 (39.7) 155 (21.3) 916 (32.2)
Normal 627 (80.1) 828 (62.2) 658 (90.5) 2113 (74.3)
Mets . <0.001
Metabolic syndrome 156 19.9) 504 (37.8) 69 9.5) 729 (5.7
Low risk 569 (72.7) 888 (66.7) 607 (83.5) 2064 (72.6)
FRS Gr Moderate risk 171 (21.8) 346 (26.0) 99 (13.6) 616 2L.7) <0.001
High risk 43 (5.5) 98 (7.4 21 (2.9 162 (5.7)
by Chi-square among constitutional groups
hsCRP, high sensitive C-reactive protein; Mets, Metabolic syndrome; FRS Gr, Framingham risk score grade
& HISTEARE Amjle] vl go] 21Nt A b 2 S5 AFEE F203 207} AATh(Table 3)

ERSTh(Table 1)
2. YAFSE3, High risk hsCRP, High risk
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w209 MR A vEReH, 3EETS e, AATE. (p<0.001) (Table 4)
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Fig 4. Compare the mean hsCRP concentration among Sasang constitutional types in metabolic syndrome group and normal

group (meanzstandard error)
SY, Soyangin;TE, Taeeumin;SE, Soeumin
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Fig 5. Compare the mean hsCRP concentration among Sasang constitutional types in each FRS risk group (meanzstandard error)
SY, Soyangin;TE, Taeeumin;SE, Soeumin;FRS, Framingham risk score

ato] Witgks vlwsl B, A1l e el
o] 1.02:0.95% BJ291(1.29+0.75), &%<N(1.12+1.17)
off uisf o8kl 2l YebdthEig 4-4) UIAS-$
Al s EHSeo]l  1.60:1.672 2%l
(1.12+1.17), £5<1(1.23=145)°l HIaf f-2latA] =7
e T (Fig 4-B)

FRS9] risk group®l we} 3 IFOE F3}3te
hscRP #4S BlXSEE, AYFEFAME 8
(1.50+0.74), 22%21(0.96+1.33), 2S-20(0.74:1.04)2]
TAR g Aol 7} ANThHFg 5-A) T T A
= g €910] 1.38:0.972 A2¢1(1.02:1.24) BTt 52

37 A VbRl a 2%911.1341.28) 3= #2138
A7k YUt (g 5-B) LABTAME HE
(1.511.18), 2%91(1.26:1.14), 2291(1.03:1.33)2.
2 AR G238k 2}ol7} QIUTh (Fig 5-0)

4. hsCRP &0 CHet AMMAAE H|n?(e
& (Odds Ratio)

A& 7o 2 AR AEHFE BAY% &

WA ElE12] hsCRP $H T <1mg/m)ol| et odds

ratio= 2%¢10] 1.519(p<0.001) =, Bl2-2l0] 235

- A0 E VT (Fig 6-4) 9%, 4
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Fig 6. Adjusted Odds Ratio for high risk hsCRP according to Sasang constitutional type. (odds ratio + 95% confidence interval)
SY, Soyangin;TE, Taeeumin;SE, Soeumin;Mets, Metabolic syndrome

, HITHBMI>25 m/kg)HFE BAE odds ratios
ele] 1.374(p=0.01), BiZ<1e] 1.614](p<0.001)
Ao e (Fig 6B) 9%, AW, thAE5
-ror‘:ﬂ":]—ri HABE 0dds ratio= A %el0] 1.428)
(p<0.001), E-21°] 1.994l(p<0.001) EkTE. (Fig 6-O
FRS Y% SF0 2 HAB odds ratios 29%219]
1.488(p<0.001) Bll-2l0] 2.248](p<0.001) & =S4T
(Fig 6-D)
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