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Measure of the Associations of Accupoints and Pathologies
Documented in the Classical Acupuncture Literature

Junho Oh

Korea Institute of Oriental Medicine

Objectives : This study aims to analyze the co-occurrence of pathological symptoms and corresponding acupoints as documented
by the comprehensive acupuncture and moxibustion records in the classical texts of Far East traditional medicine as an aid to a
more efficient understanding of the tacit treatment principles of ancient physicians. Methods : The Classic of Nourishing Life with
Acupuncture and Moxibustion(Zhenjiu Zisheng Jing; hereinafter ZZ]) was selected as the primary reference book for the analysis.
The pathology-acupoint co-occurrence analysis was performed by applying 4 values of vector space measures(weighted
Euclidean distance, Buclidean distance, Cramér’s V and Canberra distance), which measure the distance between the observed and
expected co-occurrence counts, and 3 values of probabilistic measures(association strength, Fisher’s exact test and Jaccard
similarity), which measure the probability of observed co-occurrences. Results : The treatment records contained in ZZ] were
preprocessed, which yielded 4162 pathology-acupoint sets. Co-occurrence was performed applying 7 different analysis variables,
followed by a prediction simulation. The prediction simulation results revealed the Weighted Euclidean distance had the highest
prediction rate with 24.32%, followed by Canberra distance(23.14%) and association strength(21.29%). Conclusions : The weighted
Euclidean distance among the vector space measures and the association strength among the probabilistic measures were verified
to be the most efficient analysis methods in analyzing the correlation between acupoints and pathologies found in the classical
medical texts.
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Fig. 1. The Classic of Nourishing Life with Acupuncture and
Moxibustion, Old Book Image.
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Table 1. Multi-code Characters(example)

E5(F900) / 5(8C48), E(FO01) / B(66F4), B(F902) / E(8ECA),
B(F903) / B(8CC8), /B(FO04) / iB(6ED1), #(FO05) / BR(4E32),
A(F906) / H(53E5), E(F907) / FOF9O), R(FO09) / 2(5951),

FE), B(E), BOR), WD), #G0), ZE), B(%), (&), BEE), BBER), m(in), M(E), 258, min), M), 8, 880H), M), AK(X),
BABY), 2:(%), iB0H), B(), 20a), W(¥), =(H), 8(), 8&0R), F(1h), Z2(8), Z(%), #(i), @), @(n), B0, 50, &G, BlE),
(), (AR, FR(RR), #R(E), H2(1fE), BOM), B(3Y), H00), B8, B(R), B(%), BCr), B, =0E), i), B, 55), LG, =G,
BE(I), me(im), (=), B0, 2kCk), BLEL, mOL), B0, B(HY), S804, FR0F), #e(A), B0, 00, H0i), s(E), B, 45UE), #L(H),
AR, BOW), B3, 84D, B), &), B, B(), BUEY), SHD, M@, FGN, #(5Y, B9, 105, B(#), A0H), R0m), &(m),
B(#), K@K, B(F), H(H), B(), &G, 1E(F), X, EIN), &), E(E), BO), #(5), B3, BGH), H#6H, 2063, L0, ww),
BB(:), SR(40), R(RD), $BIL), BECAL), BI(M), (D), 20, B(be), W), (D), B(E), B(a), B, Z(0), B0, BE), #D), mdm),
(), SRQm), JE(0), EH), #E), m(x), R00), B, BOR), FEON), B, 20E), ), £208), &(K), M), (), 880k), 10R),
(), (), BRCBK), BR(ED), SE(T), WEOHE), TE(), 20(AD), Z(AE), B(R0), ROE), R, MG, B, BOR), RCR), REL), N, #OP),
A7), B0, wi(ng), B(2), B(&), B(3), &), #(mh), (), B, B(Y), HEh, &E), B, i), #0, £(0), miw), &(D),
SECAE), 88080, B0, JEGE), &G, E(D), B(0), W@ ), FeE), B, #(0), BU(0), P(0), 5w, mi(d), #(0), LUL), BOR), B(5),
1B0E), B0k, B), o), mQ), BEC), ACK), BOW), 20, W), B, &G, #(8), =OL), E(E), i), 209, p(w), k),
EOw), B(F), 80(2), (H), B, R, B(W), T, &Y, =0 ), &(5), B.UE), 'OW), F(F), M), RER), #CR), 7, #D),
S, $H(0), RED, &@H), 2(L), 800, B|OW), H@ER), £U8), B, B(E), FHEH), R0m), #(4), (1), B, B(w), %), =2(=),
BOL), BR), #000), (%), W(lh), 2(0), B, #E6), L(L), M), 2(), B(H), (%), R0, 2EK), B(E), B8, G, #(1D),
(), B, B, @(5), BU), B(L), (5, ), BCR), @0y, 8%, BOY), &CH), B0Y), R0%), (), BE), FED, 1&19),
B, #(), @), RO, 80, B, =(=), #0), ‘L), &%), Bbe), S(m), B0, 5%, M), (), BB0K), k), B,

HROD), &GP, BOR), B, BN, “2®), *&x), @)
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Table 3. Semi-structured Data Example for Stroke(s/@) Treatment
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o18] W7} 7|2 Akt Eick. weps dlofels ehs] ow)2t
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Tz} lofE(structured data)= AAEICE. Table 32 53(HHE)
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Structured Data

Original Text Semi-structured Data Major Minor Acupuncture
Symptom Symptoms Points
NUBRAR, EREATE, 2EACHT 01 : NRERER, ZRELTE 2EACHT). A N 5 R =
o). EEETE, BELE, RAGEE, 2% 02 ZHEPE, BEL, BAGEE 2% K% A BB RS ST SRk
THE - BT LR, BTA GMPE R L&D, BRA, BIREIR, T
B, 1. EREEERPEATINR, 03 gEmEEe PESSRE, IA%? SEAA  PE PERE ; EE == ; 8
infei? EERAAKRPE—MARN, =0 sqm—HAg, =A%, FHEE 2REHR #* ;AR EO
AR, IS LOMERE, RASER I @ mas@. HPRLIR, SR=E - RENER=
HRECMR, RR=E - BRI % W w@a - W6 - ISR, BERSTE
FIZ - T - DRSS, BBEEE
S TR METO B0 04 - AATMEICE AT, TGN, ORHE B PR EEMH B8 HEEE
=, IR, BE D THTE BUE @iy $5FE. BUEETA, SSH. BELR PEAR B AW =@
E A, &=t AELREG, 6% B8 5 GAE e ENER-EHf-ET - = - DR R
- HRUER - B - A - =8 - 168 - P el AR o IEE
maﬁ%%*&%aﬁ ime 68 EECA, BT, RERETE.
= Eﬁ%“_;%ﬁ%% EL% oo 05 BE W -AW - Bh-RSE - PR @R PR RE B® 09 Al
E%@,Edi_f_:i\ ﬁﬁlépm /ﬁgﬂi_zq SHA=R, ZETE, [REHLL, [E BEE, TA ;R RE ;B B s
= R TAGH MBI D% SRECPIE, MBS, SRR, d DAL B=E ;168
as, Mo, el Nkt % £% BN .
B SERH Rl R %g.ﬂﬂﬁmﬁam, {BlkRE LR T, S%EM, B WERN ;. FER
&, (BERELRT, B4, BARHE e , \
ROBERELRT SR BIXEE 0 namn saoitae, RERA, TREE X BE  BE AR B8 E6 AR
. JUBEH, BRLNEAS. FEAA, T £ / ‘ B R
AT T . R - e . BERREE EE - Wit - KM - B3 - it - R - =
RER. WEAEE, e - E - Ak aeas il i
B - it - B - B=E, TR EoE AR e ‘ E=®
FREIFLAMOBE®, s2Eas=x 07 EFHAEIFLAMORNN, XBEE=/EIE.  $& CIBRIAY )
ENE. BFEMEN, 258 - Ep&tR 08 6F TN, REE - ERELAGER i, FER ; BH BE ; 2
BR KRENAM, REEL, THE, 28 09 : RE/\PH, REEL, RS 2EAMKBE & &8 L -
FIUSIREIINS, T8, AT, B ZR4. ReEzE
@, AWEAYS, BT, BIIE, 10 : SAE, IR T, Stac, BRE, ETH  FE SRS ERT:  BE &Et
*EE - BHSEERTR. o, A, AEE - ELSAET A BB ;
BRI
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Table 4. Terminology Dictionary Example of Acupuncture Points
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CHEO] o 39 - R0 CHEO #H 39 - RAY CHEO oA 39 - R0 CHEO] o 39 - R0
Eb% EE 757 TR KRR B4 ik PN ETA
=t R8, FB Bt FoB HiB5 L] Eicqy) e, B
BH e R HOE, GesE, SRR Bt BEC] BH B
G B &R F554 Bl T Rz =]
BEH EHR FEFRE 2] i [R5 R i
e BB, B RBR BR Frze B PR PN LS
&R BEAT AFEG & eh, mzk = LB Ee 537
OX#E K 238 22 e +& &b EFZHA
ERoK ER (=3l FARs afd FH KE Bk
R BT b2 B ]rE ES mE, EE PN= YN =
E=biss TH, bk | B KiE AFR KK FAPg, KR
= I B g K53 37K BE BIE
R i, &l &8 WE, RZb28, MBaAl FhE hE, Bh8 BT HE
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PN ] ELs ez VG ik i BRR
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B By TR hva FRAR [ IRk L=
BE K, Wk B=E =8 18] RE, Foke a5 Flige
7] EZ: TBA BA JiPg HiE, WP
REiE MR, BE R AR & %r9
18 Y =R=1] i i, BE, X8 X AT
Table 5. Contingency Table of Observed Frequency Table 6. Contingency Table of Expected Frequency
BlE (E3)=g ozt Al LS (H3US s A
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A= (categorical data)ZA419] 2017} Yeht= Wk (frequency)
2310 X4 A (numerical data)S AJASR= AollA 22
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J1% 0] B8h(contingency table)E Table 5
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o= wlEl g7 (vector space model)oll 75FE Az|ZAw
3} 2R (probabilistic modelell 7|4t ‘SE2AH S 2R
Elvi=g

el g o] Ag] 24 5 HE Alo|] ARl Z7g3ict
weba] IRIE 2 EE 7|gHE BeEE Table 63 -2 2
2713 B39, o] T BIHEO) Qla} groy 77k 59} ¢

el A S
— -
0= (01,02,03704) , €= (61762,63,6’4)

et dox9] Aol uie- TRFgt wHHAlo] AR

Z2t¢l A2|(Buclidean distance, ©ls}
D, )yg 7180= HJet 715 XE FolstAt F4loll MRS Tt
ok & el D, ollel 7shRE=H A= (Weighted
Euclidean distance, oJs} D,,)"?, F#™2] V(Cramér's V, o3}
D), 782k 2](Canberra distance, ©lsl D, )S 4-830]

3} AE9] dBS 2ot Zzke] 341 Table 73} Lt

ro&E 710 AX

Table 7. Measure Methods of Association with Vector Space Model

l:IH:'g

MIOA|
o =S o™

Euclidean distance

0
Weighted Euclidean N 1
distance D, (0,e)= E (0,—¢;) —

Cramér's V

Canberra distance

Table 8. Measure Methods of Association with Probabilistic Model

DO MOl LIEF Z BT HE 0| HBY £ U AI2E

ik AAs7=(Association strength, ©|3}
Aol dotd Frgo tisf] ol 7Hd e wiet dAlE B
< w] HIE SF%ks o, S (association rules)®
9] Lift, =AM information retrieval) 801 715X (term weighting)
R0 A9 tf-idfel FYeE glolth P, = AR HEE
o]7] wjiof B AFAR= log scale 2-43lo] B
Skt

)49 21 7 (Fisher's exact test, O[3} Py, )& 2l HE57}
e MY 2w o] Ay HFol AMEE roE, oY
HIE7h UeRe s 8le ol & At SA
frepde] ohel TERIET} Uehd ShEs S7g%the IlolA
o] WS ARSI Py 2l glo] A2s $49] Lo
o} A7t HER, thE A FA1e] HwE foh 1oflA W
Hos HAslo] Agto] E-g3lgith

A7FEA2](Jaccard distance, ©J8t D) )= HFE Am Afo]9]
7S SHskE FAlog AR FA] dojd AHFHARDL
TE ARdo] dofit HA| BT = Ul & GoE,
FARKIS] ZES sl pxjofet. 21719 FAke Table 81 Zth.

2) AR A% 54 Ane SAFEE EE R 2
5ol AME HEES AR BlmdithAY, shte] FEo] AR
S5 HWoE| Il ololl 233t Azt o] Fast.
e AEolehs g AhR, HIAE 4f 8o19] HIke}l vk
SRl PAIE AaE B Y] Sfofiale Heket W
S She] AES] B2 & Al Holofof gtk ofeiel 7|

TSR Zlo] Ef(ree map)oltt. EEHE o] i

oL
R0
CNS
o H
S
b

i 1Tl o =

e X8I
Association strength UdtgAl (0) o,/n on
0)= =
Pas (0,4 0y)/n * (0, +05)/n (o) +0,y)(0, +03)
HHTA P, (o) =In(p,(0))
Fisher's exact test Udtg Al (01 +05)! (03 +0,)! (0, + 03)! (05 + 0,)!
ppul0) = 01! 05 05! 0,! 0!
EHTA Py (0)=1-p;(0)

Jaccard distance
D;.(0)

|~'171|

N |a:1+ Tyt 333|
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Table 9. Observed or Expected Frequency of Acupuncture Points for Stroke

=l 7|ohelE

e
2] 2] 03 Oy (& €2 €3 (A

BE 13 106 49 5684 1.261 117.739 60.739 5728.657
fFae 6 113 48 5685 1.098 117.902 52.902 5744.498
HA 6 113 41 5692 0.956 118.044 46.044 5758.377
=8 5 114 65 5668 1.423 117.577 68.577 5712.837
ik 5 114 35 5698 0.813 118.187 39.187 5772.273
Ty 5 114 35 5698 0.813 118.187 39.187 5772.273
PNi:3 4 115 21 5712 0.508 118.492 24.492 5802.107
=1 4 115 9 5724 0.264 118.736 12.736 5826.029
2L 3 116 48 5685 1.037 117.963 49.963 5750.444
s 3 116 43 5690 0.935 118.065 45.065 5760.362
e 3 116 37 5696 0.813 118.187 39.187 5772.273
fife 3 116 37 5696 0.813 118.187 39.187 5772.273
503 3 116 11 5722 0.285 118.715 13.715 5824.033
= 2 117 50 5683 1.057 117.943 50.943 5748.462
I3 2 17 43 5690 0.915 118.085 44,085 5762.346
FREA 2 117 28 5705 0.610 118.390 29.390 5792.154
U 2 117 23 5710 0.508 118.492 24.492 5802.107
PN 2 117 18 5715 0.407 118.593 19.593 5812.068
B 2 117 13 5720 0.305 118.695 14.695 5822.038
P 2 117 12 5721 0.285 118.715 13.715 5824.033

Table 10. Measure of Association Values between Acupuncture Points and Stroke

HEZ IR EEEE
#
De Dwe D(v D(b P, as P 1t D/‘[

B8 49.068 3.422 0.139 0.987 2.333 1.000 0.077
8t 60.101 2.009 0.063 0.766 1.698 0.999 0.036
Rt 66.950 2.108 0.069 0.811 1.837 1.000 0.038
E=H 45.263 1.523 0.041 0.603 1.256 0.986 0.027
it 74.627 1.951 0.063 0.801 1.816 0.999 0.032
Ty 74.627 1.951 0.063 0.801 1.816 0.999 0.032
Kt 90.310 1.931 0.067 0.874 2.063 0.999 0.029
=i 102.234 2.208 0.098 1.073 2.717 1.000 0.031
Bt 65.533 1.177 0.028 0.520 1.062 0.915 0.018
B 70.452 1.258 0.031 0.563 1.165 0.934 0.019
e 76.367 1.358 0.035 0.618 1.305 0.953 0.019
fife 76.367 1.358 0.035 0.618 1.305 0.953 0.019
& 102.142 1.864 0.070 0.957 2.355 0.997 0.023
Em 65.482 0.823 0.017 0.327 0.637 0.714 0.012
il 72.370 0.938 0.020 0.396 0.782 0.767 0.012
fREA 87.187 1.201 0.028 0.570 1.187 0.876 0.014
R 92.143 1.296 0.032 0.640 1.370 0.909 0.014
PN 97.108 1.397 0.037 0.720 1.593 0.939 0.015
B 102.081 1.505 0.044 0.813 1.881 0.964 0.015
1BE 103.076 1.528 0.046 0.834 1.950 0.968 0.015
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Fig. 2. Tree Map of Acupuncture Treatment for Stroke Using Weighted Euclidean Distance.
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Fig. 3. Tree Map of Acupuncture Treatment for Stroke Using Association Strength.
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Table 11. Example of Predictive Simulation Result for Stroke(#E) Treatment

Test data
De Dwe D(v ch P. as P Tt D/‘[
Treatment Major Symptom

RBH i & & Péife fiée Pt FRE HREx
FTHE FhML FRfE - - - - - - -
=B ; &S FRfE & i i [ilE=) HIE) it i
Bg ; Baiki ; BH ; B =B #8 ; it o)) R FEX HR i k) Py HE*
5g ; 5 ; BM  dh Bl BZB ; 68 T PR FEX MR PE* R pipid AR
BE ; Bt K#E B dt ; BE S B=E T R L R PE* R by R
e FfE B IS B S HIS wE R
BE ; 2B FRE HREx R HE* R R DER JEx
(K= 2€ e3) FRfE - - - - - - -
BE ; Bt R R FE* R > > B B

*Major Symptomat Eefst= AlE2|0]d Zuts

Table 12. Predictive Simulation Matching Frequency

Group =3 UK Bl AKX
#IE}ZZIHE  Euclidean distance 865 20.78%
Weighted Euclidean distance 1012 24.32%
Cramér's V 826 19.85%
Canberra distance 963 23.14%
SEDY Association strength 886 21.29%
Fisher exact test 609 14.63%
Jaccard similarity 283 6.80%
g FERE F AAE AR A3 A 416270 A AEHE
A % sl3ick o] AEMole FRE Filo] H4Y] BT
585223](n) A=A 5, shte] X srol] oF 1.4719] J7ddo]
o]

ARG Aol o] ATHelli= B 342709 Aol ARSEYS
o, SKEGEE) - W) - 2088 - T 5 B 19470
ES(major symptom)e kL QJoich Age] HolE ¢
I Hes SO eHYsl ArE AEskaral sick AHe]
AR QI A A= 2211 370 HolA(http://goo.gl/UGPPZT)
chAlgcE
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o

ok 2
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r
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A
A
5,8523](%
AE=9 wl
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I
ox

23
3 AA 416271 At AsRel] AAEe BE
L n) Ueh=tl, o 7kedl 3ol ARg
1199)(0, +0,), W37} ARG HE Rlee=
% Azol W37 ARSE NEHe 139]
2|07 3ol ARG & ot A
T gl 7)ol (contingency table) A& 9 4= A3k
(Table 9 =, W18 A9 2071 480t 2= Ao &5 ofs
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Fig. 4. Relations between Measure Method of Association Based on Vector Space Model and Co-occurrence Frequency.
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Table 13. Correlation Coefficient Value between Measure Methods of Association

AR Frequency De Dye Dey Dep Pas Pr D/’[
Frequency 1.000 0.108 0.806 0.425 0.232 0.155 0.410 0.467
De 0.108 1.000 0.234 —0.131 —0.166 —0.240 —0.164 —0.329
Due 0.806 0.234 1.000 0.728 0.676 0.585 0.722 0.649
Dey 0.425 —0.131 0.728 1.000 0.812 0.883 0.646 0.937
Dev 0.232 —0.166 0.676 0.812 1.000 0.955 0.893 0.696
Pas 0.155 —0.240 0.585 0.883 0.955 1.000 0.793 0.794
Pg 0.410 —0.164 0.722 0.646 0.893 0.793 1.000 0.599
Dy 0.467 —0.329 0.649 0.937 0.696 0.794 0.599 1.000
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Fig. 6. Relations between Measure Methods of Association.
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Table 14. Characteristic of Measure Method of Associations
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