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ABSTRACT

A Study about Correlations between the Interpretations of Autonomic
Bioelectric Response Recorder (ABR-2000) and Diagnosis System of Oriental
Medicine (DSOM) / 3D Blood Pressure Pulse Analyzer (3D-MAC)

Jin-Yoo Ok, In-Seon Lee
Dept. of OB & GY, College of Oriental Medicine, Dong-Eui University

Objectives: This study was performed to observe the correlations between the
results of ABR-2000 and DSOM / 3D-MAC to evaluate the feasibility of ABR-2000
as a oriental medical diagnostic criteria.

Methods: We studied 547 women visiting OO hospital from December 2012 to
June 2015. The subjects were categorized in two groups, ‘Hypotonia' and ‘Non-Hypotonia’
by the result of ABR-2000 and assessed the result of DSOM, 3D-MAC for each
group. The differences of pulse wave factors by group also studied.

Results:

1. There was no significant difference between two groups about the output
frequency of pathogenic factors in DSOM while the result showed the higher
correlation in Hypotonia group in terms of the companion tendency of pathogenic
factors and syndromes formed by the combination of pathogenic factors.

2. The pulse waves of Hypotonia group were mostly slow, weak, tense and stiff
than Non-Hypotonia group.

Conclusions:

1. In Hypotonia group. yin deficiency (F£JE) factor was frequently accompanied
and consumption (J#E+H) of various organs based on the yin deficiency (F&/&) was
observed. It means chronic and severe condition of exhaustion syndrome (J&%%).

2. The result of 3D-MAC also means pathological feature of yin syndrome (f&
#%) and consumption (/& +&). Besides, lower scores of Body Surface Area (BSA),
body weight, and Body Mass Index (BMI) were associated with body weakness
(f89), a symptom of exhaustion syndrome (J%%).
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Table 2. The Comparison of Variable

A &3 BMI 4%+ Non-Hypotonia
o u]3] Hypotonia ZEA £23}
Al 2k eH(p<0.01, p<0.05) (Table 2).

Table 1. The Age Profile of People

Age (years) Number of Proportion

people (n) (%)

under than 19 23 4.21

20~29 122 22.30

30~39 201 36.75

40~49 107 19.56

50~59 79 14.44

60 ~69 12 2.19
more than 70 3 0.55
Total 547 100

Hypotonia (n=112)

Non-Hypotonia (n=435)

Variable Standard Standard  t-value  Prltl
Average .. Average ..
deviation deviation

Age (years) 37.277 10.575 37.041 11.77 0.19 0.8474

Height (cm) 160.545 5.601 161.48 5.756 -1.54 0.1235

Weight (kg) 54.509 7.176 57.308 9.306 -3.45 0.0007

BMI (kg/m?) 21.175 2.813 21.976 3.347 -2.58 0.0106
2. ABR-2000%+ DSOM¥] w®lx W7 AbE vle s AR A3} 7]3, 89,
1) Hypotonia / Non-Hypotonia L% o], A, & 5719] ¥ 7]= Hypotonia L

7+ ¥ AR Hl=
DSOMeIM = 713, &3, 7|4, e,
=3, o3, g 9, 5 F zh AL ),
Al w2, o] 1670 W7lE dal Ao
A PAA MH R 27819 215 7t

FollAM AE W= w9ka 71A, S8,

9] 7]+ Non-Hypotonia ZLFelA Ak
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Table 3. The Output Frequency of Pathogenic Factors by Group

Pathogenic Hypotonia (n=112) Non-Hypotonia (n=435) 5 Prob
factor n % n % X o

A* 38 33.93 133 30.57 0.4662  0.4947
B 44 39.29 166 38.16 0.0476  0.8272

C 40 35.71 179 41.15 1.096 0.2952

D 23 20.54 87 20 0.0159  0.8996

E 14 12.5 64 14.71 0.3567  0.5504

F 26 23.21 109 25.06 0.1628  0.6866

G 48 42.86 205 47.13 0.653 0.419
H 11 9.82 44 10.11 0.0085  0.9266

I 64 57.14 267 61.38 0.669 0.4134

J 36 32.14 167 38.39 1.4898  0.2223

K 24 21.43 98 22.53 0.0622 0.803

L 54 48.21 229 52.64 0.6998  0.4028
M 32 28.57 132 30.34 0.1334  0.7149
N 41 36.61 157 36.09 0.0102  0.9194

0 33 29.46 126 28.97 0.0107 09174

P 20 17.86 79 18.16 0.0055  0.9406

* At Qi deficiency (&), B : blood deficiency (Ifiij&), C : Qi stagnation (5Ri¥), D : blood
stagnation (IMJ#%), E : Yin deficiency (F&ME), F : Yang deficiency (F5iE)., G : coldness (3%),
H : heat (#), I : dampness (#). J : dryness (J&), K : liver (), L : heart (:»), M : spleen
(M), N : kidney (%), O : phlegm (38), P : lung (Jifi)

2) Hypotonia / Non-Hypotonia 3%

W ) AY 2

e 4

M

a5 W7 FRk Adke =
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o] 27FA), A4 0.8 o] 42 HF -3
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o 37FAL A 0.7 oA FH-53F
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A BF oE Hriel Fukste Akl Z 29 2 9 #WrlE 1270 ARY
=9r=d], Hypotonia ZFA = 5742 W7ol A#TAAZE Ho] A ATAA V]
w719} 0.7 o]A, Non-Hypotonia L%l HZ= A skt

M= R W18k 05 o] Ao A

Table 4. The Companion Tendency of Pathogenic Factors in Hypotonia Group

Pathogenic Correlation coefficient

factor more than 0.7 more than 0.8 more than 0.9 Total
A* . . . 0
B Yin deficiency* 1
(0.84292. n=8)
C : 0
D : 0
Blood deficiency Liver
0 Phlegm (0.84292. n=28) (0.96105. n=5) 5
(0.7751, n=17) Spleen Lung
(0.81196, n=6) (0.98848, n=4)
F : : 0
G 0
H 0
I 0
J : : 0
K Kidney Spleen Yin deficiency 3
(0.71987, n=17) (0.83513, n=12) (0.96105, n=5)
Yin deficiency
M (0.81196, n==6) 9
Liver
(0.83513, n=12)
Liver
N (0.71987, n=17) !
0 Yin deficiency 1
(0.7751, n=17)
P Yin deficiency 1

(0.98848. n=4)

* A Qi deficiency (RJ&E), B : blood deficiency (fiLfE), C : Qi stagnation (R#). D : blood
stagnation (IM¥¥), E : Yin deficiency (F&iE), F : Yang deficiency (F5ME). G : coldness (38),
H : heat (#), I : dampness (i#). J : dryness (J&), K : liver (Jf), L : heart (:(»), M : spleen
(M), N : kidney (%), O : phlegm (38), P : lung (Jifi)

t () : correlation coefficient, sample number
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Table 5. The Companion Tendency of
Pathogenic Factors in Non-Hypotonia Group

Pathogenic Correlation coefficient Total

factor more than 0.5
A* . 0
Heat
B (055449, n=24)" |
C : 0
D : 0
Phlegm
£ (053436, n=46) |
F : 0
G : 0
q Blood deficiency 1
(0.55449, n=24)
I : 0
J 0
K 0
L 0
M 0
N 0
0 Yin deficiency 1

(0.53436, n=46)
P . 0

* A QI deficiency (3U#), B : blood deficiency
(), C : Qi stagnation (#¥). D : blood
stagnation (M), E : Yin deficiency (F&JE),
F : Yang deficiency (F5iE), G : coldness (3%),
H : heat (3, I : dampness (&), J @ dryness
(8), K : liver (BF), L : heart (:v), M :
spleen (%), N : kidney (%), O : phlegm
(), P : lung (Hf)

t () : correlation coefficient, sample number

3) Hypotonia / Non-Hypotonia &
7+ A W7 23] ARAS v
7718} Zbo]l ARASTL =2 I WrE
of 3] st oz ow gl WSS A
Zs}led, Hypotonia 1F3 Non-Hypotonia
I5 7] ARASE vy, 58
. BSE, HSE, e EE
& 5 7HA9 #H W A
193, o] w3l Hypotonia ZFollA
E 2HEE, dAed s ASAS 09 oA
+d3, v 53, | E3E ARAS 08
o], ZMAFE2 ATA S 0.7 o=
T ®]s] Non-Hypotonia
NME SHFHANAM 04 o] =E I3
Hls ¥ A dgEE I )3 Y
w2 A#RA 7 #F2H A (Table 6).

Table 6. The Related Pathogenic Factor and the Combined Syndrome Differentiation

Related pathogenic

Combined syndrome differentiation

Correlation coefficient

factor Hypotonia Non-Hypotonia
B* E Yin blood deficiency (F&ILk) 0.84292 0.43509
E K Liver Yin deficiency (AFF&E) 0.96105 0.24413
E M Spleen Yin deficiency (J#f&)E) 0.81196 0.2827
E P Lung Yin deficiency (ffif&R) 0.98848 0.2847
K M Liver spleen disharmony (FFMAFD)  0.83513 0.1723
K N Liver kidney deficiency (HF&i5{R) 0.71987 0.03882

* B : blood deficiency (Ifiiji), E : Yin deficiency (F&RE), K : liver (AF), M : spleen (f#), N

. kidney (&), P : lung (i)
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AL RS IS s o e R S I R R
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g o TT4E AA HF F7)dAM 5
7] A7k W Az om|3tEE o] o
715 vebli™, Hypotonia ZF-ellM 4
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T2T. T4T. TATT. TT4, BSA®] §7b4) 2.,
Zh G EHE AT R o33 2 Step,
<= @glo] HAd W 7}qtE
o] Z7)e #HH Eo=2 Hypotonia

J%°] Non-Hypotonia ZLFol ®wls] 7}

Preg, Prem

27F FkaL ol gk AJzEe]

L I

2985 owgt}. BSAE Body Surface
Area®] ofxAtz AZW AL oJn|sied),

Hypotonia Z§°] FH$ ZFolA #93}
7l o} Hypotonia ZFo| AlA Z7|7}+
o 22 As & 7 sk (Table 7).

Table 7. The Pulse Wave Factor That Has a Significant Difference on Both Side

Hypotonia (n=112)

Non-Hypotonia (n=435)

Variable Average Standard deviation Average Standard deviation t-value Proltl

Step* L* 3.279 1.105 3.514 1.04 -2.09  0.0368
Rf 3.351 1.015 3.588 1.054 -2.12  0.0343

Preg L 157991 53.644 169.048 49.771 -2.06  0.0403
R  159.712 49.268 170.961 50.062 -2.12  0.0345

Prem L 121.653 41.306 130.167 38.324 -2.06  0.0403
R  122.978 37.936 131.64 38.548 -2.12  0.0345

TOT L 0.244 0.049 0.256 0.05 -2.32  0.0205
R 0.243 0.044 0.254 0.048 -2.20  0.0285

T4T L 0.419 0.05 0.432 0.052 -2.25  0.0252
R 0.409 0.049 0.421 0.05 -2.25  0.0247

TATT L 0.734 0.148 0.775 0.175 -2.51  0.0129
R 0.704 0.139 0.741 0.163 -2.43  0.0158

TT4 L 0.482 0.114 0.458 0.095 2.10  0.0373
R 0.492 0.118 0.463 0.095 2.36  0.0196

BSA L 1.558 0.105 1.598 0.125 -3.06  0.0024
R 1.56 0.104 1.597 0.125 -3.25 0.0013

* Step : pressurization step with the largest pulse wave, Preg : size of pressurization at the

largest blood pressure, Prem

. the value converted from the pressurization value to mmHg,

T2T : ratio of time the first valley between the first wave and the second wave appears to the

pulse period, T4T :

ratio of systolic time to pulse period, T4TT :

ratio of systolic time to

diastolic time, T'T4 : diastolic time (total time minus systolic time), BSA : body surface area
T L : left Kwan (EBIIR), R : right Kwan (HREIK)
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Table 8. The Pulse Wave Factor That Has a Significant Difference on One Side
Only, Left or Right

Hypotonia (n=112)

Non-Hypotonia (n=435)

Variable Standard Standard t-value Proltl
Average .. Average ..
deviation deviation
Ener* L' 264.252 106.677 292.177 120.408 -2.23  0.0262
R' 278.099 102.386 276.071 117.87 0.17  0.8683
Emin L 19399.82 7883.873 22027.366 9052.888 -2.80  0.0053
R 20670.883 8200.731 21104.389 9327.971 -0.45  0.6548
EIX L 12460.684 4921.849 13837.928 5716.305 -2.33  0.0203
R 13266.013 5188.635 13278.166 5928.525 -0.02  0.9843
MMag L 86.468 25.101 94.304 32.39 -2.75  0.0064
R 89.297 29.078 87.742 31.874 0.47  0.6408
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As L 70.73 7.858 73.594 7.798 -3.45  0.0006
R 70.82 6.808 72.127 7.744 -1.62 0.1048

Ad L 29.27 7.858 26.406 7.798 3.45  0.0006
R 29.18 6.808 27.873 7.744 1.62  0.1048

1 L 88.829 25.472 96.576 32.838 -2.68  0.0078
R 91.198 28.368 90.067 31.98 0.34  0.7340

TIT L 0.145 0.026 0.151 0.027 -2.13  0.0338
R 0.141 0.024 0.145 0.025 -1.46  0.1458

T L 0.823 0.135 0.8 0.11 1.70  0.0920
R 0.824 0.135 0.794 0.109 217 0.0318

W L 0.175 0.047 0.164 0.046 2.35  0.0191
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Angl L 68.703 17.916 63.33 19.261 2.66  0.0081
R 62.882 18.96 63.846 21.712 -0.43  0.6688

RATH L 1.054 0.319 0.98 0.298 2.29  0.0223
R 0.98 0.327 0.925 0.298 1.71  0.0874

* Hner : pulse energy, Emin : pulse energy per minute, EIX : energy index (the pulse energy
according to body size), MMag : average of blood pressure, As : ratio of systolic time area,
Ad : ratio of diastolic time area, H1 : the first blood pressure (the first peak caused by
cardiac output), T1T : ratio of blood ejection time, T : total time (the duration of a beat),
W : the width of the main wave (time for high pressure in the artery to be maintained), Angl
. the angle of the first peak (se mai Cuffik)-related), RAIH : radial augmentation index per
heart rate (related to the tension and stiffness of blood vessels)
L : left Kwan (Z£RIIK), R : right Kwan (GREIK)
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