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A study on wiry pulse in hypertensive patients analyzed at 5 levels of applied
pressure using 3 dimensional pulse imaging analyzer
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Abstract

Objectives: The purpose of this study is to gain the objective indicators for the classification of
hypertension by oriental medical pulse diagnosis, through finding out the parameters which can distinguish
the pulse of hypertensive patient from that of normal subject, and characterizes the wiry pulse of
hypertension.

Methods: 30—59 yr, male, 946 healthy volunteers and 35 hypertensive patients were enrolled in this study.
All the hypertensive patients were taking medicine to control the blood pressure and the blood pressure of
the hypertension group was not statistically different from that of the normal healthy group. Data were
acquired using 3 dimensional pulse imaging analyser(DMP-3000, DAEYOMEDI, KOREA) and analysed
according to the age bands and the applied pressure levels.

Results: 1. RAI/t, w/t and t2/t decreased with the levels of applied pressure and increased with age in the
normal healthy group, not in the hypertension group. 2. RAI/t, w/t, t2/t were significantly higher in the
hypertension group than the normal healthy group in the 30—age band, and elasticity coefficient was higher
in the hypertension group than the normal healthy group in the 40—age band. 3. Researches on the patients
without hypotensive agents are needed to figure out whether these parameters are the components of
hypertensive wiry pulse.

Conclusions: Analysing the radial pulse at 5 applied pressure levels using 3 dimensional pulse imaging
analyser may be useful to differentiate the pulses of the hypertensive patients from those of the normal
subjects, and characterize the hypertension.

Key words: Pulse diagnosis, Radial pulse waveform, Applied pressure, Pulse imaging analysis
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Table 1. Descriptive statistics of subjects
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1. (a), (b), (c), (d), (e): Radial pulse wave
forms when 50g, 90g, 140g, 190g, 240g
pressure was applied respectively
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Table 2. Correlation analysis of pulse wave
parameters with applied pressure

RAIt | wit tl/t t2/t t4/t

Pearson 1124 | goa2 | 0171 | 0193 | -016
correlation

P-Value | 0000 | 0000 | 0000 | 0000 | 0.000
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Table 3. Change of main parameters according
to age in normal healthy group

EPES
-

3o 400H 500H value

RAIt| 6747+1855 | 75981716 | 80.75+ 1661 | 0.000°

w/t | 0.1333£0.0430 | 0.1582+0.0473 | 0.1766+0.0459 | 0.000"

t1/t | 0.1309+0.0224 | 0.1305+0.0228 | 0.1331+0.0241 | 0.295

t2/t | 0.2408+0.0427 | 0.2332+0.0443 | 0.2314+0.0448 | 0.066

t4/t | 0.3799+0.0393 | 0.3783+0.0415 | 0.3791+0.0407 | 0.916

ec | 0.9492+0.3108 | 0.9667+0.3365 | 0.9472+0.3533 | 0.699
“ statistical significance by ANOVA test

Table 4. Change of main parameters according
to age in hypertension group

S0
-

3o 400 500H value

RAI/t| 8230+14.37 | 79.84+1667 76.37+16.32 | 0.707

w/t | 0.1751+0.0485 | 0.1559+0.0504 | 0.1638+0.0516 | 0.669
t1/t | 0.1446+0.0197 | 0.1409+0.0246 | 0.1263+0.0244 | 0.176
12/t | 0.2611+0.0373 | 0.2471+0.0362 | 0.2218+0.0581 | 0.144
t4/t | 0.4032+0.0438 | 0.3932+0.0438 | 0.3681+0.0469 | 0.198
ec | 0941103971 | 1.0660+0.35647 | 0.9518+0.7059 | 0.785
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Table 5. Comparison of main parameters §|-
between normal healthy group and
hypertension group et n@rEel vimdA felg 2
N-H 30t 40t 50t
- o] K<l RAIA, w/t, t2/t 28]al BAAS
RAI/t 0.016" 0.393 0.402
(ec)®] 7htetAlC] wWE WeE FA3IT
w/t 0.035" 0.866 0.435
i 0074 0130 0334 e BE AR oA LJRoA ZtElA
t2/t 0.000" 0.169 0.597 [ or& = =
= 7 o] 3l RAI/t, w/t, t2/t, ec E
i 0.1 0215 0460 ] Pl sl RAIL wit, 2/t ec 25
ec 0953 0,000 0953 BAFEE e fFoeA wstetd o,
" statistical significance by t-test = i
statistical significance by es :ﬂg%iy_oﬂ}ﬂf E‘E‘ ﬂ‘:’gtﬁoﬂ}“] 47]—}] Tl‘i‘
KA} S0} Her BT JikdAd mE frold 4
4. Moo "M RA'/L W/t, 3.0 orol
dS HolA Akt (Table 6-8).
A
2t X ERSAO I mE
Table 6. Change of RAI/t, wit and t2/t according to applied pressure in 30-age band for each group
normal healthy group hypertension group
pressure ™ pait wht 2/ ec RAI/t wit 12/t ec
1 step |68.97+17.30]0.143630.05043 [0.2414£0.0404| 0.8811+0.3227 | 78.95%1384 |0.17408+0.04483| 0.2535:0.0418 | 0.9000+0.3754
2 step |66.97+19.210.13929+0.04438 0246200403 0.9139+0.3930 | 7352+16.81 |0.15149+0.05244| 0.2643+0.0334 | 0.9033+03728
3 step |64.14+19.470.12450+0.04193 [0.2357+0.0409] 0.9279+0.3955 | 81.46+20.66 |0.17114+0,05598| 0.2455+00533 | 0.9767+0.3899
4 step |61.75+20.37|0.11565+0.04328 [0.2272+0.0408| 0.9076+0.3863 | 71.19+2159 |0.13771+0,05941| 0.2309+0.0562 | 0.9889+0.4037
5 step |56.87+20.94]0.11205+0.05642 |0.2206+0.0403| 0.8305+0.3560 | 64.04+30.00 |0.11768+0.06322 | 0.2086+0.0411 | 0.9088+0.3570
p-value | 0.000" 0.000° 0.000" 0.011" 0.490 0225 0.144 0977

* statistical significance by ANOVA test

Table 7. Change of RAI/t, wit and t2/t according to applied pressure in 40-age band for each group

normal healthy group hypertension group
pressure e wi ©h ec RAI wi i ec
1 step |75.35£16.52 | 0.16158+0.04553 |0.2352+0.0406 | 0.9238+0.3302 | 82.97+18.40 | 0.17405+0.04069 | 0.2468+0.0345 0.9675+0.3163
2 step |73.53+18.20 | 0.15228+0.04871 |0.2378+0.0420|0.9757+0.3730 | 84.97+18.39 | 0.17140+0.04901 | 0.2419+0.0379 1.0838+0.3645
3 step |71.42+20.33 | 0.14223+0.05130 |0.2271+0.0422 | 1.0197+0.4142| 81.12+20.89 | 0.14725+0.05618 | 0.2280+0.0383 1.1638+0.4253
4 step |68.82+20.16 | 0.13248+0.04924 |0.2214+0.0434 | 0.9903+0.3949 | 79.42+31.31 | 0.13993+0.06280 | 0.2118+0.0373 | 1.1607+0.4496
5 step |66.04+20.94 | 0.12773+0.05532 |0.2152+0.0420 | 0.9313+0.3987 | 76.20+31.32 | 0.13374+0.06292 | 0.2087+0.0369 | 1.1517+0.3819
p-value 0.000" 0.000" 0.000" 0.000" 0.898 0.167 0.022 0.583

" statistical significance by ANOVA test

Table 8. Change of RAI/t, wit and t2/t according to applied pressure in 50-age band for each group
normal healthy group hypertension group

pressure e A wi wor ec RAIL wi o e

1 step |79.71+16.58 | 0.17410+0.04333 |0.2325+0.0401 | 0.9157+0.3555 | 85.40+18.63 | 0.19395+0.04959 | 0.2086+0.0520 | 0.8506+0.5578
2 step | 78.01+16.80 | 0.16500+0.04913 | 0.2272+0.0435 | 1.0319+0.3869 | 87.91£16.73 | 0.19780£0.05218 | 0.2109+0.0567 | 0.8789+0.5358
3 step | 75.36+19.46 | 0.15348+0.05528 | 0.2179+0.0439 | 1.0856=0.4287 | 94.61+37.24 | 0.20239+0.05360 | 0.1991+0.0538 | 0.8900=0.5360
4 step |73.55+18.70 | 0.14336+0.05424 | 0.2111+0.0432 | 1.0302+0.4062 | 86.20+19.89 | 0.188160.05220 | 0.2050+0.0567 | 0.8565+0.5708
5 step | 70.57+18.57 | 0.13796+0.05435 | 0.2056+0.0414 | 0.9966=0.4214 | 77.86+32.54 | 0.16835+0.05020 | 0.1947+0.0568 | 0.8613=0.5840
p-value | 0.000° 0.000" 0.000" 0.000" 0.459 0.351 0903 0.999

* statistical significance by ANOVA test
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