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Comparative Study on the Pulse Wave Variables and Sasang
Constitution in Diabetes Mellitus Patients and Healthy Subjects

Su Jeong Park, Kyung Yo Kim, Si Woo Lee‘, Young Mi vaonz, Eun Young Kilz, Jong Cheon Joo*

Department of Sasang Constitutional Medicine, College of Oriental Medicine, Wonkwang University,
1: Korea Institute of Oriental Medicine, 2: Wonkwang Hospital in Jeonju, Jeonbuk

The purpose of this study was to determine whether a pulse analyzer was useful 1) to characterize the variables
of pulse wave of diabetes mellitus group, compared with those of healthy subjects, and 2) to determine Sasang
Constitution in diabetes mellitus group and healthy subjects. 1. The sum of pulse pressure (energy) and the ratio of
systolic period area (As%), called pulse pressure-related variables, were higher in diabetes mellitus group than healthy
group, while the height of dicrotic wave (h5) and the ratio of height of dicrotic wave to height of percussion wave
(h5/h1), correlated with arterial compliance, were lower in diabetes mellitus group than healthy group. 2. Taeumin of
diabetes mellitus group showed higher pressure-related variables than that of healthy group. 3. Soumin of diabetes
mellitus group had shorter the time to dicrotic wave (t5) than that of healthy group. 4. Soyangin of diabetes mellitus
group showed higher heart rates and lower values in pulse wave time-related variables, including time to dicrotic
wave(th), time to incisura (t4), total time minus time to incisura (t-t4), total time (), width of percussion wave (w), and
the ratio of width of percussion wave to total time (w/t), than that of healthy group. 5. Contact pressure (CP), sum of
pulse pressure (energy), height of pre-incisura (h2), height of incisura (h4), width of percussion wave (w), time to
incisura (t4), time to percussion wave (t1), variance of total time (Vt), variance of height of percussion wave(Vp) and
the ratio of height of incisura to height of percussion wave (h4/h1) were used to develop the rules of Sasang
Constitution Classification with about seventy five percents accuracy. These suggested that the pulse analyzer was
useful to evaluate the risk degree of diabetes mellitus and to determine Sasang Constitution among either diabetes
mellitus group or healthy group.
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(1) Mean of total time(Mt)
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(3) Mean of percussion wave(Mp)

(2) Variance of total time(Vt) :
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(4) Variance of percussion wave(Vp)
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(8) Height of preincisura(h2) :

(6) Sum of pulse pressure(energy) :
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(7) Height of percussion wave(hl)

(9) Height of tidal wave(h3)

(11) Height of dicrotic wave(h5)
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(16) Time to percussion wave(tl) :

(17) Time to preincisura(t2)
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(18) Time to tidal wave(t3)

(10) Height of incisura(h4)
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Fig. 1. Appearance of pulse analyzer
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(20) Time to dicrotic wave(t5) : Z&3} A7t Wle] A=y
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(1) t-t4 : BA-EE AT, 2208

(22) Total time(t) : FA1Zt, W}e] A2 ()M £5(S)7HA
o &Q ARt
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23) Width of percussion wave(w) : 5243
71
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(24) t1/t : FA3 AR/ FARE, 23 F

(25) (M-tl)/t : (AE AZE-F5AF AR/ FAZL, 2244

26) w/t : FATE/FAZ, 235

(27) Total area(At) : FHF, #zte] Az oA F3471A] ¢
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(28) Ratio of systolic period area(As%) : +%7] B3 vl &, F
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Fig. 2. Naming of pulse wave variables S: start point S end point
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Table 1. General traits of healthy group and diabetes mellitus(DM) group

Traits Healthy group(n=53) DM group(n=30)
Agelyear) 63.17 + 10.87 66.25 + 8.45
Height(cm) 160.49 + 855 159.37 + 9.53
Weight(kg) 58.72 + 10.29 62.35 + 11.25
Body temperature(C) 36.70 £ 0.41 36.74 £ 042
Systolic blood pressure(mmHg) 129.89 + 20.63 134.37 £ 2152
Diastolic blood pressure(mmHg) 8349 = 14.22 80.57 + 1368
Pulse rate(times/min) 7300 = 1520 76.27 = 10.79
Girth of wrist(cm) 17.31 + 1.25 1780 = 1.35
Thickness of wrist(mm) 4344 + 414 4465 + 352

\:_1]11
0.41740.032, F=HT T
(p 0.007), 23} A7t/ EA /)L A7AF 0.152+0.031,
W 0.168+0.0400. 2 Mol Zth(p=0.045)(Table 2).

Table 2. Comparison of variables in Chon between healthy group
and diabetes mellitus(DM) group

Healthy group DM group
(n=53) (n=30)

0912 £0.157  0.856 +0.137 0.112
0.014 £0.016  0.012 £ 0.017 0.601
23590 +96.31 237.38 +86.90 0.946
Variance of percussion wave 6.88 +6.55 597 +287  0.395
Contact pressure(CP) 159.82 +30.74 157.88 + 40.01 0.809
Sum of pulse pressure(energy) 724.92 +333.97 737.45 + 30353 0.869
Height of percussion wave(h1) 236.28 £95.77 23845 +85.14 0.920
Height of preincisura(h2) 183.32 £8248 153.72 £ 77.18 0.147
Height of tidal wave(h3) 18370 +8229 15428 + 7828 0.151

Variables p-value

Mean of total time
Variance of total time
Mean of percussion wave

Height of incisura(h4) 51.37 £2360 5270 £+2570 0.817
Height of dicrotic wave(h5) 11.36 +11.77 951 £962 0528
h3/ht 0.757 +0.157 0657 + 0.244 0.074

h4/n1 0226 +0.087 0222 +0.097 0.852

h5/ht 0.036 +0.041  0.035 +0.052 0.887

(h4+h5)/h1
Time to percussion wavel(t1)
Time to preincisura(t?)
Time to tidal wave(t3)

0.265 +0.077 0251 +0.084 0457
0.135 +0.024 0.139 +0.028 0.476
0214 +0.041 0221 +£0.035 0517
0219 +0.041 0224 +0.033 0.582
Time to incisura(t4) 0.377 +0.049 0365 + 0.046 0.292
Time to dicrotic wave(t5) 0.417 £0.032 0395 +0.030  0.007
t-t4 0530 £0.121 0479 £ 0.121  0.074

Total time(t) 0908 £0.150 0.844 £ 0.134 0.064

Width of percussion wave(w) 0.180 £0.044  0.169 + 0.043 0.275
ti/t 0.152 +0.031  0.168 + 0.040 0.045

(t4-t)it 0269 £0.028 0271 £0.043 0.812

wit 0.198 +0.034  0.199 + 0.040 0.845

Total area(At) 15827 +6485
Ratio of systolic period area(As%) 83.54 +4.29
Ratio of diastolic period area(Ad%) 16.46 +4.29 16.76 + 1241 0.877
Area of percussion wave(Aw) 2108 +937 2111 £1010  0.989
Angle of percussion wave(H) 3574 £17.20 3654 + 2055 0.881

= p<0.05 T : p<0.001

14991 £ 5896  0.570
8324 + 1241 0877

640.35£263.90, F=MWT 770804244282 T=Wro] Fth
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(p=0.030)(Table 3).
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Table 4. Comparison of variables in Cheok between healthy group
and diabetes mellitus(DM) group

Table 3. Comparison of variables in Gwan between healthy group Variables Hea\(trl]wi%é;)roup D%:gég)up p-value
and diabetes mellitus(DM) group Mean of total time 0943 £ 0241 0858 £ 0138 0083
Variables Hea'(m_ysg)FOUD D’\(/| %rg)up p-value Variance of total time 0.016 + 0.033  0.017 £0.025 0.934
_ n= n= Mean of percussion wave 182.15 + 50.11 20430 + 7469 0.142
Mean of total time 0.900 £ 0155 0.853 £ 0.143  0.180 Variance of percussion wave ~ 7.35 + 861 580 480 0369
Variance of total time 0.020 £ 0.040 0.011 £0.014 0.248 Contact pressure(CP) 154.89 + 3897 160.83 + 33.12 0485
Mean of percussion wave 25037 * 7834 27287 * 85.19 0229 Sum of pulse pressure(energy)  481.60 + 226.78 524.93 + 230,09 0.410
Variance of percussion wave  7.38 + 815 647 +300 0555 Height of percussion wave(h1) 18252 + 5833 20373 + 7365 0.154
Contact pressure(CP) 127.86 + 4087 12710 + 4547  0.938 Height of preincisura(h?) 14081 + 5658 16148 + 7625 0.188
Sum of pulse pressure(energy)x 640.35 £ 263.90 770.80 * 244.28 0.030 Height of tidal wave(hd) 14483 + 5024 16530 + 80.12 0214
Height of percussion wave(hl) 250.15 # 7950 271.13 £ 8342 0.262 Height of incisura(h4) 430 + 1730 4375 + 2596 0612
Height of preincisura(hZ) 179.26 + 65.19 18865 +90.33 0.618 Height of dicrotic wave(h5) 894 + 803 6.20 + 4.44 0.049
haht 0.764 £ 0.185  0.719 £ 0229  0.390 (h4+h5)/h 0276 + 0.071 0246 + 0087 0090
ha/h 0212 + 0074 0200 +0.075 0483 Time to percussion wave(t!) ~ 0.125 + 0019 0.124 + 0018  0.920
hS/ht 0.041 + 0037 0036 +0042 0638 Time 1o preincisura(t2) 0.198 £ 0037 0196 + 0020 0814
(h4+hS)ht 0254 £ 0059 0236 +0060 0212 Time to tidal wave(t3) 0216 + 0.034 0211 + 0028 0529
Time to percussion WaVe(ﬂ) 0.137 = 0.026 0.141 £ 0.026 0484 Time to iﬂCiSUI’a(M) 0.366 + 0.032 0.358 + 0.040 0319
Time to preincisura(t?) 0208 + 0035 0216 £ 0029 03% Time to dicrotic wave(t5)+ 0413 + 0028 0396 + 0031 0015
Time to tidal wave(t3) 0.217 £ 0.031 0221 £0.026 0537 -4 0562 + 0.175 0502 + 0.122  0.102
Time to incisura(t4) 0.371 = 0.039 0.365 + 0.037 0.441 Total time(t) 0.928 + 0.190 0.860 + 0.146 0.094
Time to dicrotic wave(t5) 0413 +# 0038 0404 £0029 0265 Width of percussion wavelw)  0.181 + 0.050  0.179 + 0.049 0875
4 0528 £ 0.131 0480 0118  0.103 tit 0138 + 0029  0.148 + 0030 0.148
Width of percussion WaVe(W) 0.179 + 0.047 0.176 = 0.041 0.825 W/t 0.198 + 0.051 0207 + 0.042 0.425
tit 0.156 + 0032 0170 £ 0032 0056 Total area(Al) 12801 + 5815 13118 £ 5840 0813
(-t 0.264 + 0035 0.268 + 0042 0.668 Ratio of systolic period area(As%)« 8208 + 872 8563 + 430  0.040
wi 0199 = 0040 0.209 = 0.036 0282 Ratio of diastolic period area(Ad%) 17.92 + 872 1437 430  0.040
_ Total arealAy 16443 + 5785 17184 + 6269 0589 Area of percussion wave(Aw) 1696 + 781 1986 + 1202 0.244
Ratio of systolic period area(As%) 84.63 + 344 8620 +4.05  0.067 Angle of percussion wave(f) 1056 + 1601 3845 + 1491 0255
Ratio of diastolic period area(Ad%) 1537 + 344 1380 £ 4.05  0.067 =~ p<005
Area of percussion wave(Aw) 2328 = 1113 2569 + 1238 0.367 ’
Angle of percussion wave()  31.96 + 1260 29.39 * 1050 0.348 Table 5. General traits of Sasang Constitution in healthy group
= p<005 . Taeumin Soumin Soyangin
Traits (n=18) (n=23) (=12
4. HBoN AZNTH FH 7 Wop wWeE v Agelyear) 50.16+7.56  66.00+11.12  63.77+13.40
. = o . Height(cm) 16339858  158.87+847 150.25+8.21
X Ho 3 %/‘o]/l Hylo lrrfo h5)= Zjﬂ—(‘)_]il
Awel e WFA Fastel 1(b5) ° Weight(kg)* 66.56+7.34 5500820  54.08+11.40
8.94+8.03, BEHT 620+444E TxWTol © o Body temperature(C) 3670+042  3665+020  36.80+058
(p=0.049), &3} =Fol/FAT} Eo|(h5/hl)2 AZFNT 0.047= Systolic blood pressure(mmHg) 131.17+24.62 127.35+18.50 132.83+19.12
Diastolic blood pressure(mmHg) 85.67+14.82  81.00£11.00 85.00+18.72
o =8 1 -
0.038, G35 0.082+0.0242 Frr o] B % gko.v (p=0.028), Pulse rate(times/min) 75391611 73.70+12.39  68.08+18.65
FE a9 A 7H5)S AT 0.413+0.028, F=H T 0.396+0.031 Girth of wrist(cm)+ 18.12£1.01  1691£127  16.88+0.95
ol o #&skon(p=0.015), +57] WA H & (As%h)> AT Thickness of wrist(mm)« 45804333 42074401  4252+4.20
« p<0.05 * 1 p<0.001
Q1 82084872, P 85.63+4.30, o] gh7] WA M & (Ad%)E P P
AT 17.9248.72, ST 1437443028 YT 5 6. XA A7 Ze] APFA A Wyl W Hw
7] ®zo] ojeh7] WA HET ¥ 1t (p=0.040)(Table 4). AZNT S APFA AR TR 2R WSS AnR

A3
5. ARAT AGARY dury 54 v
AFATL APFAREE TR AN EHS AR 7 BRdA AR AAAY Wy ws ww
A3 Yo|, 7], A, 7] A9, o|gr] A}, WulyE o) s} AT APFAAEE FRSf BR HEE FuE
AT AFE Bl 66567.34, 25Q1 5500820, 2UR A3} 71912 (CP) B2 150.06+34.80, 4891 107.73+34.90, 2
54.08£11.40°0.2 B30l 7HE FASY EE5EdE He< &2 131.48+43.78% ElQlo] 7P Zlem, &5%0e] 7HE sk
18.12+1.01, &5 16.91+1.27, £%<] 16.88+0.952 Ej-1°] 7}F th(p=0.009). FE3 =Zolh5)E ElSQ 1639+10.81,

re
'S
o1
o]
o
|+
I
W
»
B
o ¢
[-'O
'S
N
(=]
N
I+
S
o
=
B

& 2o EEFAE H

o
=]
&R 4252442002 E&l0] 7} F7 % th(Table

al
N
o

- 1604 -



oft
B
oF
o
X
S

A% At AR A B AT

0.186%0.038, 2521 0.196+0.043, A %31 0.224+0.0232 A %<lo] . Taeumin  Soumn  Soyangn -
4 Ao oo0lo 2 29k (n=18) (n=23) (n=12)
72 Ao, HERlel 712 A8k (p=0027)(Table 7). 14 0513+0.145 0.550+0.141 0.508+0.086 0.472
_ _ _ Total time(t) 0.874+0.185 0.921+0.159 0.896+0.095 0.585
Table 6. Comparison of variables in Chon among Sasang Widih of percussion wave(w) 0.164+0.054 0.179+0.045 0.200+0.029 0.082
Constitution of healthy group ik 0.155+0.030 0.152+0.033 0.164+0.035 0.668
Variables Taeumin  Soumin  Sovangin . (t4-t1)t 0.266+0.024 0.259£0.046 0.272+0.023 0.792
(n=18) (n=23) (n=12) wit 0.186+0.033 0.196+0.043 022440023 0027
Mean of f‘ora' time 8-29‘3‘*8-2)82 8'21&8‘2)58 834?8;02 8;‘8 Total area(At 1592346550 16037+6082 17965+3865 0.314
Variance of total time .013+0.01 .014+0.01 .013+0.01 .84 - ; »
Mean of percussion wave 2247240969 256.29+97.32 215278972 0,646 et (greseﬁgh/c) Prodeuzgrate BA14s321 8608:201 0241
Variance of percussion wave 6.00+4.63 7.52+8.17 7.09+6.16  0.989 Ratio of diastolic period
Contact pressure(CP)  165.76+26.43 15422+3292 160.79+3384 0,536 arealA%) 15724392 15862321 13.92+291 0241
Sum of pulse pressurelenergy) 765.11+379.14 733.76+338.61 642.27+249.49 0.720 Area of percussion wave(Aw) 2180+1206 2237+1173 27174805  0.170
Height of percussion wavelh1) 226.28+101.56 255.62+94.77 215.73+89.52 0.617 Angle of percussion wave(f) 29.85:15.38 33.12+12.50 32.98+7.86 0.302
Height of preincisura(h2)  161.82+87.28 198.78+81.59 193.00£74.55 0.243 « p<0.05
Height of tidal wave(h3) 162.82+87.07 198.78+81.59 193.00+74.55 0.247
Height of incisura(hd) ~ 47.26+20.69 54.58+22.74 51.96+30.23 0457 8. HFo A AT APFAAE W W v
Height of dicrotic wave(h5) 12.14+1020 9.74+894  13.09+18.00 0.594 AZBNF L A A" T TR o WIS AyR
h3/h 07170191 0.766+0.148 08130079 0507 .
h/h 02070097 02250081 0227+0.088 0526 A 279 go]/F A% #ol(hd/hl)= B¢l 073240163, &
h5/h1 0.040+0.036  0.029+0.032 0.045+0.060 0.667 <91 0.7260.227, A %21 0.882+0.0722 A %Qlo] 714 zloH,
(h4+h5)/ht 0.267+0.085 0.257+0.074 0.276+0.076 0518 oo .
Time to percussion wave(t!) 0.127+0.014 0.141£0.032 0.134+0.018 0.239 aedlel 71 #}Ab:}(p 022)
Time to preincisurat?) ~ 0.207+0.029 0.220+0.055 0.217+0.030 0.899
Time 1o tidal waveltd) ~ 0.218+0.028 0221+0.055 02170030 0722 Table 8. Comparison of variables in Cheok among Sasang
Time 10 incisura(t4)  0.362+0.040 0383:0.060 039140032 0088 Constitution of healthy group
Time to dicrotic wave(ts) 0.414+0.035 04140031 0.429+0.030 0.591 Variables Taeumin  Soumin  Soyangin 0
t-t4 0524+0.143 0533+0.120 0537+0.091 0.910 (n=18) (n=23) (n=12)
Total time() 0.886+0.177 0.916+0.149 0.928+0.107 0.774 Mean of total time 0.919+0.179 0.982+0.327 0.907+0.103 0.850
Width of percussion wavelw) 0.166+0.054 0.1830.039 0.195+0.029 0.155 Variance of tofal time  0.010+0.009 0.022£0.048 0.015+0.013 0343
it 0.150£0.035 0.156+0.029 0.147+0.029 0.635 Mean of percussion wave 177.61+63.78 180.77+66.26 191.50+37.35 (.646
(-t 0.267+0.022 0267+0033 0277+0028 0603 Variance of percussion wave 7.33+9.93  7.64+932 6.83+5.02 0.734
wit 0.186+0.036 0.201+0.033 0211+0.028 0.164 Contact pressure(CP) 166.83+23.30 149.28+42.33 147.26+49.21 0.419
Total area(At) 144187026 1720645829 15499+6821 0.258 Sum of pulse pressure(energy) 526.33+23065 46891+240.01 437.75+201.43 0.505
: 1 - Height of percussion wave(ht) 178.72+61.57 181.14+66.85 190.75+3586 0.627
fate 2reseﬁg‘°l/§> Prod g3ons522 83908321 8373:473 0974 Height of preincisura(h?)  130.04+58.15 135676172 16536£4020 0.167
Ratio of diastolic period Height of tidal wave(h3)  134.11+50.75 130.44+65.71 171.18+41.37 0.155
arealAd%) 1700522 16:10=321 1627473 0974 Height of incisuralhd) ~ 38.22+17.77 41.29+18.10 4635¢1505 0338
Area of percussion wave(Aw) 1800936  2376+864  2100£1002 0.122 Height of dicrotic wave(h5) 10.74+862 7.19+853 958+570  0.127
Angle of percussion wave(f) 35.34+21.03 32.88+1254 41.87+1842 0.372 h3/h1 0.732+0.163 0.726+0.227 0.882+0.072 0.022
ha/h1 0.222+0.083 0.230+0.090 0.240+0.081 0.762
Table 7. Comparison of variables in Gwan among Sasang h5/ht 0.059+0.039 0.037+0.039 0.050+0.032 0.093
Constitution of healthy group (h4+h5)/h1 0.281+0.069 0.269+0.073 0.284+0.074 0.954
_ Tacumin Soumin Soyangin Time to percussion wave(tl) 0.120+0.017 0.131£0.022 0.121£0.011 0.040+
Variables (n=18) (n=23) (n=1p) Pvalue Time to preincisura(t?)  0.199+0.036 0.207+0.045 0.181+0.013 0.137
Mean of total time 0.885+0.188 0.913+0.149 0.898+0.116 0.778 Time to tidal wave(t3) ~ 0.217+0.035 0.222+0.040 0.206+0.018 (0.736
Variance of total time  0.0140.015 0.025+0.058 0.0210.024 0.638 Time to incisura(t4) 0.358+0.034 0.368+0.033 0.375+0.026 0.484
Mean of percussion wave 255.00£80.60 242.73+90.63 257.42+50.23 0.523 Time to dicrotic wave(ts) 0.408+0.032 0.412+0.027 0.422+0.020 0.457
Variance of percussion wave 644+441 7681015 825:887 0984 4 0.556+0.153 0.597+0.222 0.506+0.081 0.387
Contact pressure(CP)  150.06+34.80 107.73+34.90 131.48+4378 0.009 Total time(t) 0.914£0.179 0.965+0.233 0.881+0.097 0.672
Sum of pulse pressure(energy) 724.67+262.04 572.18+267.69 6388324301 0.263 Width of percussion wave(w) 0.167+0.052 0.180+0.053 0.204+0.029 0.186
Height of percussion wavelh!) 254.78+84.87 241.64+89.12 258.83+52.42 0.553 tiA 0.136£0.035 0.140£0.029 0.139+0.018 0.738
Height of preincisura(h2)  172.38+70.33 171.89+6529 210505064 0.193 (t4-t1)t 0.26440.033 0.254+0.047 0.289+0.021 0.035
Height of tidal wave(h3)  174.88+71.35 1732646517 213.00+49.70 0.169 wit 0.183+0.045 0.193+0.058 0.232+0.026 0.013
Height of incisura(hd)  45.08+20.85 55.06+19.52 52.93+22.22 (.128 Total area(At) 11719+4189 13310+7759 1349243430 0.389
Height of dicrotic wave(h5) 16.39+10.81 7.20+6.42 1355+10.72 0.021 Ratio of SySIOEC period 81.50£8.27 80.86+10.58 85.17+4.39 0.285
h3/h 0.727+0.202 0.766+0.154 0.832+0.080 0.118 ~ arealAs%)
ha/h1 0.187+0.070 0.236+0.065 0.207+0.089 0.108 Ratio Ogrgﬁf\tg'}c) period 1504897 19.14£1058 1483439 0.285
hsht 005520042 0.026+0.030 0.0470.034 0,069 Area of percussion wave(Aw) 14983746 1662794  2057+745  0.137
(h4+nS)/nt 0242:0.049 0.263+0.057 0.254=0.075 0,442 Angle of percussion wavelf) 4121+1877 4361£1784 4267+550 0695
Time to percussion wave(t) 0.131+0.014 0.138+0.034 0.145+0.025 0.223 -
Time to preincisura(?) ~ 0.210+0.031 0.208+0.044 0.206+0.017 0.489 * P05
Time to tidal wave(td) ~ 0218+0.024 0.215+0.040 0.220+0.021 0.375 i
Time to incisura(t4) 03610049 03710035 0388+0021 0.255 T4 A1) H=< 012020017, 251 0.131:0.022,
Time to dicrotic wave(ts) 0.407+0.046 0.408+0.036 0.431+0.019 0,132 209k0] 0121400112 2890 714 Zgloew, Lole] 713
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FATHP=0.040). (& A 7-F AT} AR/ FA 2 (t4-t1) /1] B
291 0.264+0.033, 222 0.254+0.047, 2% 0.289+0.0218 £
Fele] 7Hg zow, 5900 7 A %Th(p=0.035). A I}E/
FANZH W/t 0.183+0.045, A& 0.193+0.058, A%<
0232+0.0262 %0 7% Zom, Bedle] 74 zZgiot
(p=0.013)(Table 8).
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128.22+14.86, A=<
&elol 7+ ‘;%9}5}.
79.00+8.80, A

olo] 7} 11]—(Table 9)

Table 9. General traits of Sasang Constitution in diabetes mellitus group

Traits Ta}iﬂr?)ln S((?]lirg)ln S?%/f?(%m
Agelyear) 64.12 + 655 6664 +720 6824 + 11.25
Height(cm) 157.18 £ 590 159.44 + 11.31 161.70 + 11.33
Weight(kg) 62.15 + 463 60.56 + 11.64 64.20 = 16.01

Body temperature(C) 3668 + 029 3677 +044 3677 + 054

Systolic blood pressure(mmHg)x 147.82 + 21.34 12822 + 14.86 125.10 * 20.88
Diastolic blood pressure(mmHg)x 89.55 + 1400 79.00 £ 880 72.10 £ 11.65
Pulse rate(times/min) 7173 £ 844 76.78 + 11.55 80.80 + 11.35
Girth of wrist(cm) 18.06 £ 098 17.19 £ 131 1805 + 1.67
Thickness of wrist(mm) 4525 + 311 4276 £ 271 4567 + 419

* p<0.05
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Table 10. Comparison of variables in Chon among Sasang
Constitution of diabetes mellitus group

Taeumin Soumin Soyangin .
Variables (n=11) (n=10) (n=9) p-value
Mean of total time 0.894+0.155 0.874+0.119 0.801+0.127 0.437
Variance of total time  0.010+0.014 0.013+0.017 0.013+0.022 0.761
Mean of percussion wave 254.40+62.05 208.44+105.71 246.40+91.98 0.546
Varlnce Of PEICUSSION 6101238 4.11+196  750:32¢ 0034
Contact pressure(CP)x  178.18+19.24 143.22+57.49 150.77+30.72 0.039
Sum of pulse
pressurelenergy) 769.00+234.67 653.22+341.77 781.70+342.57 0.690
Height of percussion

wave(h!) 256.20+59.79 209.89+106.23 246.40+87.80 0.551

Height of preincisura(h2) 189.63+81.09 128.00£75.49 144.67+71.33 0.351
Height of tidal wave(h3) 191.38+83.74 128.00+75.49 144.67+71.33 0.351
Height of incisura(h4) ~ 63.86+27.32 52.31£31.63 41.85+1370 0.217

AQv] - ALy - FFA
Variables T(a:]e:lﬁ)\n S(gg%'? S%ig?'n p-value
Height of dicrotic wave(h5) 9.38+11.39  10.12+10.96 9.06+7.20  0.871
h3/ht 0.761+0.256 0.652+0.218 0.567+0.245 0.236
h4/n1 0.254+0.109 0.217+0.079 0.194+0.098 0.314
h5/hi 0.024+0.035 0.059+0.082 0.025+0.025 0.700
(h4+h5)/h1 0.280+0.084 0.252+0.064 0.219+0.095 0.268
Time to percussion wave(t!) 0.139+0.030 0.129+0.021 0.148+0.031  0.239
Time to preincisura(t2)« 0.202+£0.024 0.217£0.036 0.242+0.034 0.033
Time to tidal wave(t3)  0.213+0.020 0.217+0.036 0.242+0.034 0.151
Time to incisura(t4) 0.377£0.044 0.351+0.047 0.366+0.050 0.528
Time to dicrotic wave(ts) 0.407+0.035 0.390+0.032 0.389+0.021 0.435
t-t4 0.507£0.129 0.511+0.117 0.423+0.107 0.319
Total timel(t) 0.884+0.155 0.862+0.115 0.789+0.119 0.435
Width of percussion wave(w) 0.188+0.047 0.157+0.043 0.160+0.038 0.177
tift 0.159+0.035 0.153+0.033 0.191+0.042 0.142
(t4-t)it 0.273+0.037 0.260+0.043 0.279+0.050 0.779
wit 0.211+0.040 0.183+0.043 0.203+0.035 0.346
Total area(At) 17489+5462 1338417648 13939+3945 0.290
Ratio ‘?jresay(i{‘s)ﬂ/f) Period  g450:401 777842092 8690526  0.291
Ratlo of rg:(‘/itg'}c) Period 45501401 200042092 13.10£526  0.291
Area of percussion wave(Aw) 2544+1068  1867+1297  1898+469  0.347
Angle of percussion wave() 31.31+942 46.82+4698 3251+2263 0.481
« p<0.05
Table 11. Comparison of variables in Gwan among Sasang
Constitution of diabetes mellitus group
Variables Taiw;n S(gg%')n S%ig?m p-value
Mean of total time 0.903+0.167 0.858+0.118 0.794+0.124  0.383
Variance of total ime ~ 0.012+0.013 0.014+0.020 0.008+0.005 0.967
Mean of percussion wave 291.00+75.40 234.89+85.01 287.10+92.60 0.316
Variance of percussion wave*  6.09+2.77 4.89+2.80 8.30+2.67  0.047
Contact pressure(CP)  137.41+48.66 102.15+38.97 138.22+42.31 0.157
oolenyy.  SBBEITAIG 507442206 B50:257.17 0043
He'gmwgfvg’(f{ﬁuss'o” 289.0077.72 233.00£79.90 28570+89.18 0.295
Height of preincisura(h2) 203.00£93.08 175.22+9355 190.70+93.62 0.779
Height of tidal wave(h3) 203.29+93.65 176.44+95.65 191.90+93.96 0.814
Height of incisura(h4) 67.87+28.00 50.77+21.91 439542497 0.134
Height of dicrotic wave(h5) 5.39+549  11.18+6.85 16.04+16.82 0.138
h3/hi 0.769+0.225 0.725+0.228 0.678+0.249 0.339
h4/nix 0.230+£0.067 0.217£0.060 0.151£0.077 0.044
h5/hi 0.018+£0.020 0.035+0.028 0.059+0.060 0.142
(h4+h5)/h1 0.248+0.058 0.252+0.059 0.210+£0.060 0.212
Time to percussion wave(t!) 0.150+0.035 0.139+0.023 0.134+0.012 0.618
Time to preincisura(t?)  0.212+0.022 0.220£0.035 0.215£0.031 0.985
Time to tidal wave(t3) — 0.215+0.021 0.227+0.029 0.221+0.028 0.862
Time to incisura(t4) 0.381+£0.032 0.362+0.037 0.348+0.038  0.092
Time to dicrotic wave(ts) 0.413+0.023 0.402+0.024 0.396+0.037 0.602
t-t4 0.517+0.145 0.496+0.101 0.424+0.086 0.331
Total time(t) 0.898+0.164 0.858+0.121 0.773+0.109  0.310
Width of percussion wavelw)* 0.194+0.038 0.176+0.044 0.157+0.035 0.037
tift 0.169+0.039 0.163+0.026 0.176+0.028 0.742
(t4-t)/t 0.263+0.053 0.263+0.037 0.278+0.035 0.674
wit 0.218+0.038 0.204+0.039 0.203+0.035 0.517
Total area(At) 19849+6364 15059+5990 16164+5948  0.260
Ratio ‘;fresay(ﬂgﬂ/f) period o5 644332 85114448 86704460 0389
Fato of rgﬁ/itgl}c) Period 1336433  1489+448 1330:460 0389
Area of percussion wave(Aw) 3175+1325  2287+1272 21564911 0.173
Angle of percussion wave() 29.42+892 34061265 25.15+9.08 0.300

= p<0.05
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P BAsh AgAe] B AL B AT

TH0.047). )
507.44+236.34, 22%<) 855.80+257.172 2%<10] 744 o &
o] 7h Akth(p=0.043). E Eo|/F AT Eol(h4/hl)=

= U
&2 0.230£0.067, 22¢1 0.217+0.060, A%< 0.151+0.0772
g 2<lo] 71 Zow, Aol 71 A% thp=0.044). 43}

( Bl2-91  0.194+0.038, A9 0.176+0.044, A%k
0.157+0.0352 Ej&9lo] 7} Fow, Aokclel 713 zgith
(p=0.037)(Table 11).

z
rlo

Table 12. Comparison of variables in Cheok among Sasang
Constitution of diabetes mellitus group

Taeumin Soumin Soyangin .
Variables (n=11) (n=10) (n=9) p-value

Mean of total time 0.904+0.145 0.871£0.135 0.796+0.121  0.315
Variance of total time ~ 0.020£0.029 0.024+0.032 0.008+0.004 0.156
Mean of percussion wave 217.36+87.22 179.78+63.67 212.00+71.03 0.425
Variance of percussion wave  4.82+3.71 7.11£6.66 570+4.08  0.656
Contact pressure(CP)  164.92+36.51 155.45+28.53 161.16+35.79 0.368

Sum of pulse
pressurelenergy) 561.91+277.25 414.56+155.44 58360+214.55 0.226

Height of percussion
wave(h!) 216.45+88.54 179.89+62.50 211.20+66.86 0.436

Height of preincisura(h2) 183.89+97.75 138.56+72.36 162.00+54.28 0.496
Height of tidal wave(h3) 190.89+103.89 140.78+74.93 164.22+55.15 0.526
Height of incisura(hd) ~ 57.51£32.90 36.18+22.97 3542+11.57 (.101

Height of dicrotic wave(h5) 4.27+#360 772496  696+4.44  0.203
h3/h 0.834+0.178 07630205 0736+0.195 0.442

hd/h 0.264+0.117 0.195+0.086 0.175+0.056 0.075

hs/h 0.021+0.019 00440029 0.033+0.019 0.081
(h4+h5)/h1 0.286+0.105 0.239+0.080 0.208+0.057 0.090

Time \ffa\f’eﬁﬁ;‘ss'on 0.123+0.010 0.119+0.011 0.131+0.027 0.642

Time to preincisura(t?)  0.192+0.026 0.191+0.024 0.205+0.036 0.533
Time to tidal wave(t3)  0.214+0.022 0.205+0.020 0.215+0.039 0.498
Time to incisura(t4) 0.373+0.031 0.351+0.036 0.347+0.050 0.148
Time to dicrotic wave(ts) 0.403+0.021 0.395+0.025 0.390+0.044 0.480
t-t4 0.536+0.136  0.521+0.108 0.447+0.107 0.392

Total time(t) 0.909+0.154 0.872+0.130 0.794+0.138  0.385
Width of percussion

wavelw) 0.204+0.048 0.171£0.053 0.159+0.039  0.055

tift 0.138£0.022 0.139+0.020 0.168+0.037 0.140

(t4-t1)it 0.279+0.034 0.268+0.035 0.276+0.034 0.749

wit 0.224+0.044 0.194+0.043 0.201£0.037 0.145

Total area(At) 156067173 11244+5207 12069+4040 0.335

Ratio of systolic period
arealAs%) 84.64+439 8578+494 86.60+3.78  0.461

Ratio O;gﬁztg'}c) period 15364439 14204494 1340:378 0461
Area of percussion
wave(Aw)

Angle of percussion
wave(H)

25011451 1689+1183  1687+752  0.328

40.88+16.17 40.01+13.07 34.38+15.69 0.432
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