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Analysis on Physical Traits of Sasang Types Using Bioelectrical
Impedance Analysis
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The purpose of this study was to measure circumference of four body parts of each Sasang groups with
Bioelectrical Impedance Analysis (BIA), and evaluate its usefulness for Sasang type diagnostic test. We obtained the
circumference measures of neck (CN), chest (CC), waist (CW), and hip (CH) of 91 college students using BIA and
standardized by sex and age. The validity of Sasang group prediction with CC was evaluated. The Tae-Eum group
(104.87+5.19, 108.47+4.96, 116.00+9.39, 110.415.29. neck, chest, waist and hip, respectively) has significantly
(p<0.001) bigger circumferences than So-Yang (97.79+3.82, 100.02+4.21, 101.02+7.88, 101.95+4.06) and So-Eum
(95.63+4.67, 96.93+4.80, 97.63+7.72, 99.86+4.40) groups at very four measures. Discriminant functions with CC can
be used for Tae-Eum Sasang type diagnostic test with 91.2% of overall Percentage Correctly Predicted (PCP).
Tae-Eum type-specific sensitivity was 73.3% and Tae-Eum type-specific specificity was 94.7%. The strength and
weakness of measurement and standardization methods for Sasang type diagnostic test, and the methods for the
standardization of physical traits with sex and age were discussed. Our study showed distinctive physical features of
Tae-Eum type and the usefulness of BIA for the Sasang type diagnosis.

Key words : bioelectrical impedance analysis, circumference measurement, sasang type diagnostic test
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2 dFoA AIBE &3 EYEs EEY(circumference of
neck, CN), 7}5Ed(circumference of chest, CC), &ZIEH
(circumference of waist, CW), @&0] Z&l(circumference of
hip, CH)XIEL 018 A& 819 slR8k fixle, S=2d(CN)=
g EdlZ nlehE defold EF okl B9 48 EdE
Qu[gid, 7IEEH(COE 2% d9E EHsle AE-OlE X
e +8 EdE grisiH, siElEdCW)E iEs e &
B EYE dvisH, dgol EUl(CH= JYol EE7Y 7i&
7 <8 g8 NYECFg. 1)

£ goli AL 2ol AR AAREAE 22 D=
AAE (measured data)E SF FEZE FFIISH 3CE,
Inbody 7200 % Z&3E AA HE E3 Z7)(raw value)E HIO]
aFolA0A MEFL Y= SF FlokE  Hifak(average
Value)15 OF L+ 100&€ &¢F 353} 4°X]|(standardize value)
olth olg Eo] XFES} glo] 1158k S, ols 58 A
Bitak(average)Z 7I1ECE & wf 115%7} Brhs A& YUIT,

Fig. 1. Schematic description of four circumference measurements
using Bioelectrical Impedance Analysis (BIA) method. neck;
circumierence passing inferior thyroid cartilage, chest: circumference passing right
& left axilla, waist: circumference passing umbilicus, hip; biggest circumference
passing buttock
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Table 1. Demographic Characteristics of each Sasang Groups.

So-Yang type Tae-Eum type So-Eum type

n=19 (n=15) (n=5/)
age (years) 24062+428 24674283 2486383
education (years) 13.00£1.97 1267+153 12.79:167
sex (male(%)) 14 (66.67%) 11 (61.11%) 33 (66.10%)

* Trere ate ro significan: differences betweer Sasang groups.

=X
o] E#|(F=17.35, p<0.001)0] S:9]5} ,
Zel(F=6.42, p=0.013)c] FAS HTS Fort 7= ZEY
(F=27.42, p<0.001), 7}&E|(F=8.84, p=0.004), 312} S (F=5357,
=8 (P=1853, p<0.001)0] Yo} 2= 2018 &

Bl8019 25, JleEY, sl2lEa, ado] Sy 5E
SIE Zhe 712 104.87+5.19, 108.47+4.96, 116.00+9.39, 110.4+5.29
ZA, 4Ak19) 97.7913.82, 100.02+4.21, 101.02+7.88, 101.95+4.06
Lt A2019] 95.63+4.67, 96.93+4.80, 97.6317.72, 99.86+4.402C}
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Fig. 2. Four circumference measurements (mean+SD) of each
Sasang types by Bioelectrical Impedance Analysis. Each measurements
were standardized with  average measdres provided by  manufacturers
Circumference measure of Tae-Eum type (neck :104.87+519, ches:10847+4.95,
waist116.00£3.39, Fip; 10.£42529) ras significantly (%, p<.001) cigger circumrference
‘han  So-Yang (necki97.79+382,  cnest 100024427, Wa st101.022788,
hipi107.95+4.06) and So-Eur (neck95.63+4 67, ¢1est96.93+480, waist97.63+7.72,
Nip:99.86+4.40) yoes at very four measures. Sc-vang type hes significantly (%,
p<.05) bigger chest circumference than So-Eum type )

Table 2. Discriminant Analysis using Neck Circumference for Binary
Classification between Tae-Eum vs. non-Tae-Eum Sasang group.
Gold standard type class ficat:on

So-Yang of i
Sofun Tae-Eum Total
So-Yang o 1 5
‘ So-Eum g ‘ K
Test result Tae-Eum 4 Fe i 15
Tota! /6 15 o

" Tag-Eum type-spectic sensitvity (TE-senstivity) was 733% and Tas-Eum type-specific
soecificity (TE-specticity) was 947%. Tre overall Percentage Correctly Predicted was
9 2%
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Table 3. Previous Studies on Four Anthropometric Measures.

RYrl YoryTein ™ 7T
R A 1 U AT
Sasang QSCCII and clinical Questionnaire and record ,
M;tg;sdurzor Impedance Analysis  Impedance Analysis  Impedance Analysis Up%%f;tsﬁr?;g\cigp:nd Up%%gtstﬁ?ﬁgi(igpgnd Su%igaesgﬁgigtiigpind
f(;:r;&reasl Male &sgﬁéneﬂ?s college Femﬁelghé;t éﬁggﬁﬁé for Fe@&%eﬁgege Male and female adults Hospital patients Hospital patients
Cmijr[w?;?irgrr‘] thwy?oﬁwlcsjsmg same as current study same as current study same a(soﬁggf)m study same as current study (A1__2) Bet;n/r?negustwo
Neck cartilage
2503 207310294 204302297 Sﬁ%ﬁggﬁgﬁﬁé) NA? NA.
- C”%ﬁeéquﬁ giﬁsamg same as current study same as current study same a(scgﬁgse%)m study same as current study ligﬁdpgg?\hngmgp\)/‘g
209983478 818875808 817846810 OS] ImaE 9891018994985 (A1) NA
e ciroumf&rne&ﬁgugassmg same as current study same as current study same(caasbg%e‘ann;‘)study same a?A?u_rrg)m sludcy EC?AP%%ngngvilgﬁ
170882742 740831735 7453778732 reeull mee PRRELEL SIS NA
o b\gggggigigrcgﬁnégrceknce same as current study same as current siudy  Sone ?ébzﬁggp)t study C[rggggﬁgn(g;JFp_f;;nmgphk)yysiéhe line passing Cv8
9BO1007910 913968907 91593,7:909 917953870 [male) NA. NA.

316:91.1:87.0 (female)

* The prevalence of Tae-Yang, So-Yang, Tae-Eum, and So-Eum types groups. a :

circumference measurement of TY, SY, TE and SE types. This represent (A1 3/A1_ 8100, ¢ :

(A1_6/A1_2)x100,
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