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Determination of Sasang Constitution from Artery Pulse Waves
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Abstract Sasang Constitution data that were classified by the QSCCII (Questionnaire for the Sasang
Constitution Classification II) and artery pulse waves of Chon, Guan, and Chuck data measured using an
electronic manometer, were obtained from 732 subjects who visited an oriental hospital. The pulse
width, peak height, and number of peaks were extracted from the pulse waves as feature variables.
Validity and reliability analyses were performed to obtain the feature variables. The feature variables
with high validity and reliability were selected as the discriminant variables. The pulse wave data were
divided into training and predicting samples by applying a fivefold cross-validation technique.
Discriminant analysis was performed for the training sample, and discriminant functions were obtained.
The discriminant functions were applied to the predicting sample and the Sasang Constitution was
predicted. The accuracy of prediction was estimated by comparing the predicted Sasang Constitution
and that obtained by QSCCII. The accuracy of the predicted Sasang Constitution before (after) age and
sex calibration was 73.6 % (70.4 %), 68.4 % (84.2 %), and 74.2 % (67.7 %) for Taeumin, Soumin, and
Soyangin, respectively, and 72.5 % (73.8 %) in total.
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Table 1. Sasang Constitution, Age, and Sex Distribution of Analysis Sample
Sasang Sex Age Sample Target Allocation Cell Weight
Constitution Number(A) Ratio Number(B) Ratio* (B/A)
Male 40s 50 0.185 66.42 0.246 1.328
Male 50s 40 0.148 41.04 0.152 1.026
) Male 60s 20 0.074 26.46 0.098 1.323
Taeumin Female 40s 86 0.319 64.26 0.238 0.747
Female 50s 58 0.215 41.04 0.152 0.708
Female 60s 16 0.059 30.78 0.114 1.924
Subtotal 270 1.000 270 1.000 7.056
Male 40s 32 0.143 55.10 0.246 1.722
Male 50s 20 0.089 34.05 0.152 1.702
) Male 60s 16 0.071 21.95 0.098 1.372
Soumin Female 40s 52 0.232 53.31 0.238 1.025
Female 50s 56 0.250 34.05 0.152 0.608
Female 60s 48 0.214 25.54 0.114 0.532
Subtotal 224 1.000 224 1.000 6.962
Male 40s 58 0.244 58.55 0.246 1.009
Male 50s 58 0.244 36.18 0.152 0.624
. Male 60s 54 0.227 23.32 0.098 0.432
Soyangin Female 40s 20 0.084 56.64 0.238 2.832
Female 50s 16 0.067 36.18 0.152 2.261
Female 60s 32 0.134 27.13 0.114 0.848
Subtotal 238 1.000 238 1.000 8.006
Total 732

*Age and sex ratio of Korean population in 2017.
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Fig. 1. Typical left Chon, Guan, Chuck pulse waves of Taeumin, Soumin, and Soyangin
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Table 2. Definition of Variables.

Variable Name

Explanation

cun (gun, chun)

Number up peaks of Chon (Guan, Chuck) pulse

cdn (gdn,chdn)

Number dwon peaks of Chon (Guan, Chuck) pulse

cu (gu, chu)

Height of the highest up peak of Chon (Guan, Chuck) pulse

cd (gd, chd)

Height of the highest down peak of Chon (Guan, Chuck) pulse

cw (gw, chw)

Width of Chon (Guan, Chuck) pulse

cull, cul 2
(gull, gul2, chull, chul2)

Height of 1st, and 2nd left up peak from the highest up peak of Chon

(Guan, Chuck) pulse

curl, cur2, cur3, cur4, cur5 (gurl, gur2, gur3, gur4,
gur5, churl, chur2, chur3, chur4, chur5)

Height of 1st, 2nd, 3rd, 4th, and 5th right up peak from the highest up

peak of Chon (Guan, Chuck) pulse

cdll, cdl2, cdI3 (gdl1, gdl2, gdlI3, chdll, chdi2,
chdlI3)

Height of 1st, 2nd, and 3rd left down peak from the highest down peak

of Chon (Guan, Chuck) pulse

cdrl, cdr2, cdr3, cdrd (gdrl, gdr2, gdr3, gdr4, chdrl,

chdr2, chdr3, chdr4)

Height of 1st, 2nd, 3rd, and 4th right down peak from the highest down

peak of Chon (Guan, Chuck) pulse

Table 3. Results of Validity and Reliability Analysis of Variables.

Factor Variable Factor Analysis Reliability
Name Factor Loading Communality Eigenvalue Variance (%) Cronbach’s @
1 2 3
Guan gur3 0.837 0.154 -0.047 0.726 8.672 24.777 0.937
pulse gun 0.832 0.279 0.056 0.773
gurd 0.801 0.073 -0.078 0.653
gdn 0.781 0.334 0.132 0.740
gur2 0.758 0.395 0.024 0.732
gdI3 0.728 0.132 -0.232 0.601
gdI2 0.697 0.092 -0.18 0.526
gurl 0.676 0.531 0.152 0.762
gd 0.669 0.538 0.249 0.799
gur5 0.646 0.03 0.002 0.418
gu 0.645 0.484 0311 0.747
gdr2 0.644 0.159 0.253 0.504
gdrl 0.639 0.389 0.218 0.607
gdr3 0.632 0.118 0.202 0.454
gdll 0.585 0.464 0.347 0.677
Deleted: gw, gull, gul2, gdrd
Chuck churl 0.072 0.900 0.053 0.819 8.665 24.757 0.941
pulse chu 0.107 0.849 0.193 0.769
chdrl 0.130 0.843 -0.077 0.733
chur2 0.328 0.835 -0.049 0.808
chd 0.256 0.824 0.25 0.806
chdll 0.023 0.814 0.211 0.708
chdr2 0.259 0.763 -0.198 0.689
chur3 0.400 0.747 -0.202 0.758
chur4 0.330 0.707 -0.252 0.673
chun 0.443 0.674 -0.139 0.670
chdr3 0.312 0.599 -0.290 0.540
chdn 0.522 0.530 -0.092 0.561
Deleted: chw, chull, chul2, chur5, chdl2, chdl3, chdrd
Chon cur2 0.021 -0.078 0.787 0.626 5.021 14.347 0.835
pulse cu -0.030 0.113 0.769 0.604
cdll 0.033 0.039 0.755 0.573
cdrl 0.022 -0.002 0.718 0.516
cd 0.115 0.037 0.684 0.482
cun -0.014 0.02 0.669 0.449
cdn 0.018 -0.100 0.664 0.452
cur3 0.093 -0.080 0.622 0.402
Deleted: cw, cull, cul2, curl, cur4, cur5, cdl2, cdl3, cdr2, cdr3, cdrd

KMO = 0.858, Bartlett’s z° = 33451.795 (p < 0.001)
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