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Implementation of Medical Information System for Korean by
Tissue Mineral Analysis

Young-lm Cho'

ABSTRACT

TMA(Tissue Mineral Analysis) is very popular method in hair mineral analysis for health care
professionals in over 48 countries’ medical center. Assesment of nutritional minerals and toxic elements
in the hair is very important not only for determining adequacy, deficiencies and unbalance, but also
for assessing their relative relationships in a body. In Korea, there are some problems in TMA method.
Because of not having a medical information database which is suitable for korean to do analyze, the
requested TMA has to send to TEI-USA. However, as the TMA results from TEI-USA is composed
of English documents and graphic files prohibited to open, its usability is very low and a lot of dollars
has to be payed. Also, it can make some problems in the reliability of the TMA results, since the TMA
results are based on the database of western health and mineral standards, To solve these problems,
I developed the first Medical Information System of TMA in Korea here. The system can analyze the
complex tissue mineral data with multiple stage decision tree classifier. It is also constructed with multiple
fuzzy database and hence analyze the TMA data by fuzzy inference methods. The effectiveness test
of this systems can be shown the increased business efficiency and satisfaction rate 8% and 92%
respectively.
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13013004 |zo<B : ) e
13014001 001 <= Co <= 0017 And CaP >= 263 And CaK »>= 42 And NaMg <4~~~
13014002  |0004 <= Co <= 0,007
13014003  ]005S < Co And CaP b= 283 And CaK »>= 42 And HaMg < 4
13014004 j001 <= Co And CaP »= 263 And NaMg < 4 o e
13014005 }005< Co And CaP >= 263 And CaK >= 42 And NaMg <4 . R
13014006 {005 < Co And CaP >= 263 And CaK >= 42 And NaMg < 4 - R
13014007 [0013 <= Co And CaP >= 263 And NaMg < 4
13015001 10015 <= Mo < 0025 .
13015002 fMo = 0001 And Age > 12 —
13015003  [Q011 <= Mo < Q015 e . S
13015004 0016 <= Mo <= 0054 And Age ¢ 12 . R
13015005 |a011 <= Mo < 015 . .
13015006 10002 <= Mo <= 0,003 And 12 < Age And 3000 <= CuMo < 4000 And Hg < 009 o
13015007  [Mo <= 0001 And Age < 12 . -
13016001 |s < 3000
13017001 Ge <= 0005 )
13017002 |003 <= Ge And 47 {= Age S SR
13017003 003 <= Ge And 47 <= Age e e e e e
13017004 0003 <= Ge € 0,006 And Age < 12 - e " L
13017005 |no date e e e e e
13017006 |no data . o . S -
13017007 [Ge > G014 And Age >12 And CaP > 263 And CaK < 42 And NaMg >= 4 e
13018001 |043 <= Ba . . . s e
13018002 [no data L . . ) I -
13019001  |a0s9< B
13020001 ]oo032< Rb . . — —
Wote BRE FRdolnt 48 50, FEEF AL BT AW F OF oA FAuol: FHol &
oA ‘Ca’& dH st 15WA 39 IDE ‘13003015 k=
7} "t} o] FollA B nie} fo] o] 4 AL FA &M Actsle thF HA 72w o]z o
H gefs} 712 v HA FH U]z @

Ml o, e luldne] B, Fa e Ee
M 57 ol AR BAS 2

2D B4 AB4e WETLY 9L ugo
- 32l ste] AA S olel % 29 A 7

2 AL

o] & wRA A% tF Wy e WA

:ﬁ-

Sx EQ UMY AARAES MmO % Do 6 BE
uhop ¢
FHe) 2Rl 2AYAES 2 I oJFHE A



154 ZEOICNEE =2X M6 K1=(2003. 2)

SA17 eo)Elno] 20) 48] F& Y
on AFH F2E ol &8 And o
BAZRY FHe 2487} FE9%

tio

123 9
23]
beic

[OHF B A FE o] 2o X FAFE S o]
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<Fuzzy Aule Base ¥4 N E>

Rule 1:IF x1 is A1 and y1 is B!l and ...
Rule 2: IF x2 is A2 and y2 is B2 and ...

.z1 is C1 THEN k1 is R1
.22 is C2 THEN k2 is R2

Rule n: IF xn is An and yn is Bn an&u... .znis Cn THEN kn is An

N A x).yl,zi kil : 0l W&, 0L R Hl, WEH &
A1,B1,C1.,R1: H Xl & & (high.low.medium ...}
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B4R TAEMS(Task Analysis Environment Mod-
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<FUZZINFER( } Rt 2(E>

Enter of input facts to Rule i (EJIYA) ;

TAEMSOIl ol8t | R lata S2I1DZE 44
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If input fact == conditional part of Rule m{Z2t&l R}
then FUZZ_INFER_I{RuleBase, inpuit facts):
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1t input fact = some conditional part of Rule n(&E 7))
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{ x[i] of Rue(i] = K{j] of Rulelj];
yli} of Rule[il = K[k] of Rulefk]:
x{i] of Rute[i] = K[m) of Rule[m]:
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Oata Sat{input Faots)

input_Asray{50}={Ca, Mg,Na.K,Cu,Zn,P,Fe,Mn.Cr,Se,B,Co,Ge,Mo,S,V.As,Be,Hg,Cd,Pb,ALSD, ... Zr}
Mid_Output_Array[20]={Ca/P,Na/K,Ca/K,Zn/Cu,Na/Mg,Ca/Mg,Fe/Cu,Ca/Pb,Fe/Pb,Fe/Hg....5/Pb}

O3 6. oS HX| FA 0| 20M FEIE Zhe| AT o ErH|

P e e — P e
IRUIO #2: Ilisl} and (Cu/K is lov) amqu/Fs high )‘IEN QSOOZB‘Z) I

#®E Sentence iD

S1 {Slow Type #1)| Ca/K is low Mg/Fe is high
k<l <34 i

|Rule #21: IF Ca/P ig high and Na/Mg is low and Ca/K is high THEN S1 {Slow Type #1) |
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“Magnesium deficiency has been shown to be
associated with decreased antibody production.
Published studies have revealed that the lympho-
cytes, which are the body’s defence against foreign
invaders, are inhibited when there is a deficiency
of Magnesium”
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