Korean Journal of Acupuncture Vol.29, No.2, pp.200-215, 2012

A Study on the Pulse Wave Parameter in
Non Delivery and Delivery Women
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Abstract

Objectives : The purpose of this study is to investigate the differences of pulse wave
parameter between the non delivery group (single women with no childbirth experience) and
the delivery group (married women who gave birth(s) in delivery).

Methods : Sixty one healthy (non delivery) nulliparous women and fifty three delivery
women participated in this study. We used 3 dimensional pulse analyser(3D MAC,
DAEYOMEDI co., Korea), which measures radial pulse waveform non-invasively by way of
tonometry method at 5 different applied pressure levels. From 114 subjects enrolled, pulse
wave parameters were measured on the six locations of Chon, Kwan and Cheok of each hands.
Results : Delivery group's pulse showed larger values in the following pulse wave parameters
(Energy, Ap, RAI, As, Aw, hl, h2, h4, h4/hl, t, t1, t2, t4, Wm, Wm/t). Non delivery group's
pulse indicated larger values in the pulse wave parameters such as Energy of left Chon,
difference pulse energy between left and right hand, Ad, h5, h5/hl, t5.

Conclusions : According to the analysis result, delivery group's pulse has bigger values in
most part of pulse wave parameters, especially in Kwan and Cheok which correspond to Liver,
Kidney, and Myeong-mun. We interpret these results that delivery women are more mature
and stable in reproductive organs than non delivery group, as they have experienced
delivery(deliveries) and child-caring through married life.
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2 2439 W5 29 A9 A9 QA
A APE A, J2rl2A e S
3D MAC(DAEYOMEDI Co., Korea)E AHg-3}3it
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K Aol s wiEA Ha zpel ok
o & #o| Ant HSE wE 9uiEA 7)Y
o &8 A3 WA AT LI3AAAEY WS
SR E V|FEeE EF B WA 9otE 24
steh olofA FRE wME EAEM, 4FE F
d } Al A3 g,

AAH oz 13 EAHA 2080 2eHY, 9

)
FE AU AL A ) S e
Sah3 247 94 34 97E AT 34 AR
77} s,

3 gME

- "‘UH AA WA (Ap): HE YA WA el

£27](As), °|¢7](Ad) WAL AAHA

?} B golet, ©9](unit): divi(square of digi-

tal value for pressure)olvh. 4%7] #g} WA

(As)> $+%7] 95} wAolm, o]gtr] Wz} o
A (Ad) <= o]¢7] W5} WA o]},

- A (Aw): F39] wWA-eg. weE div
(square of digital value for pressure)°]ch. F3}
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for pressure) ©]c}.

- WEFI(): A2 AFAANM FAHA o]2
= A 7&-1—?] olch. t= FHAAY] LEF Al H-S
sty kgl S8l MREERCIT =9 sec
(second) o] =}.

- FAAEZI(t]): W= AR o] F3b A AP
o2& AZAolvth, FHAAL A7l o3
o}, &9 sec(second) ©] o}

AT A ZH(E2): W= AlRHA o] FukA
g3 o2 AIZFpA olvh. SATXYE sec
oe}. =]+ sec(second) o] =

- 57 AZHt): A=) AR o] ZEel o
25 Aot tde FHAAL 57 H-53h
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t5): F5qel Hx FAA Atolo

Zhpx ]°]‘3} the FHAAY ol

9]+ sec(second) o] =},

Wm): —Zrﬂr/l 2/38E 3o vME, F
Ay w7k E—% FEol fAEE Alzbeldh ©E
sec(second) ©] .
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R R e mﬁ}" g3 & ALz

=3
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A39) A¥ghow WEe] 349 AHow WE
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m. 2 ela] EARA ghol e TAFOE de] T
A 2] o oA} A3t 22l HlTEA
1. guts EMof| olist SEM AHE =
2 A7 GRS dubd EAel W@ $4 9 M3t nA x|4 H|@
A AR Table 13 2k dazE 94 =143
oA 619 A B AP 39S e AT AR A3t Fe 2ol gt Bl
stgioh. A8 ExoA], 9A AR JAZY H L Table 29} Zt}. HR(beats/min)= 94l #1743
o 93 21.02200A], A4 Bt AY AL o] A o] 79.85(11.25) (beats/min), HAF &1t 73
e A3 322123NA 2 et §-2)38 Aol o] Ao] 75.23(8.82) (beats/min) & Yeht, F A
B9 7(p<.001), BMI(kg/mH)E 941 u]AH 4 2 gkl BAAe=E  fog Aol Ui
o] 2082(5.76) (kg/m"), A4 BuF AY Ao (p=.034). 2894} CMBP, ESV, ESI, ECO, ECI,
21.61(2.36) (kg/mH) 2, = At 7he]] EAAOE & ECR. ECRI= ¥ A% zto EAHo=z {93
98 z}o] 7} 9ok p—.329). web £ A o ZFol= 91l
Table 1. Homogeneity of General Characteristics (N=114)
Unmarried women Normal delivery
Variables group(n=61) group(n=>53) t D
M(SD) M(SD)
Age(yr) 21.02(2.04) 32.21(2.37) 26.87 .000
BMI(kg/m”) 20.82(5.76) 21.61(2.36) 0.98 329

Table 2. Change of Blood Circulation Index between Unmarried Women and Normal Delivery Group

(N=114)
Unmarried women Normal delivery
Variables group(n=61) group(n=53) F D
M(SD) M(SD)
HR (beats/min) 79.85(11.25) 75.23(8.82) 3.477 034
CMBP(mmHg) 100.40(5.00) 102.55(5.02) 2.648 075
ESV(ml/beat) 65.03(16.66) 69.15(12.77) 1.062 .349
ESI(ml/beat/m?) 42.08(10.74) 43.32(6.89) 0.397 674
ECO(L/min) 5.06(1.00) 5.11€0.50) 0.075 928
ECI(L/min/m%) 3.27(0.63) 3.22(0.26) 0.139 870
ECR(dyneXsecXcm{)) 1460.52(297.98) 1392.60(210.65) 2.091 128
ECRI(dynexsec/cm) 2247.59(438.38) 2210.21(318.57) 0.967 383
HR : Heart Rate, CMBP : Calculated Mean Blood Pressure, ESV : Estimated Stroke Volume, ESI : Estimated

Stroke Volume Index, ECO : Estimated Cardiac Output, ECI :
. Estimated Circulation Resistance Index.

Circulation Resistance, ECRI

Estimated Cardiac Output Index, ECR : Estimated
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Table 3. Comparison of Pulse Energy Unmarried Women and Normal Delivery Group

(N=114)
Unmarried women Normal delivery
Variables group(n=61) group(n=>53) F D
M(SD) M(SD)

Left Chon 709.33(245.30) 604.68(279.62) 4.154 018

Left Kwan 394.62(184.97) 515.30(198.13) 6.034 .003

Left Cheok 558.82(139.99) 605.23(194.18) 1.154 319

Average of left pulse 554.26(138.86) 575.07(159.99) 1.001 371

Right Chon 592.08(183.77) 596.85(228.66) 0.288 750

Right Kwan 415.51(165.16) 534.83(204.14) 7.075 001

Right Cheok 557.84(167.81) 614.17(210.59) 2.270 108

Average of right pulse 528.48(115.49) 581.95(148.73) 3.004 .049

Average range of pulse energy : 500~750(div’).
3. &4 TEIR 684 BEolixl blm 4. E4 TRIR 6EBfz W2 9l(Ap, RAI
Aw) H|
AT ARG KA TR GEL kel A W]

e Table 33 2k i) kel & 94l w7 AT AR EA FRIR O GEML = =H(Ap,
# oA o] 709.33(245.30) (div’). HAF Fuk A RAI) w]a& Table 49F 2k R Ape ¢4l #|
o Ad2e] 604.68(279.62) (div’) 2 FeRI(p= .018), A8 oI Ao 8080.36(3029.96) div’, HAF 3t A
R RAAAE A mAE oJAdFe] 39462 # oJAFel 10132.83(3056.08) div'® Jehti(p
(18497) (div'), A 29k A o34 Fe] 51530 <.00D), ZER Ape 9Al v1AE oAl 8822.56
(198.13)(div") 2 ek}, ¥ At zbe] 7t EA (2033.13) div’, A4 27k AY A Fe] 10376.36
Aoz 423 2ozt 915ieH(p=.003). (370L7D) div'® Jepd(p=.026). F Rst zhel 2
AR kIR E 94 wAF Aol 41551 7t BAMOR Fo3 Ael7} et AR Ape
(165.16) (div’), A4 2wk A oJdFo] 53483 QA u|AF Aol 7623.25(2472.40) div’, A
(204.14) (div) = Jebd(p=.00D), AF T Ik B2 A3 A4l 9772.02(3170.71) div'E eht
duzl= g4al wAE oJAdFe] 52848(115.49) A(p=.00D. HR Ape 94 AP A7
(div'), B4 2t A¥ o34de]l 58195(148.73)  920256(2597.30) div', A4 F AY KLl
(div) 2 Jeht(p=.049), ¥ A el 77 57 10791.36(3721.43) div'Z et (p=.008). & A=
Moz fogt Aozt e T8y ER. AT Ztell 27 BAA SR fo)dt Abol7t Qlsieh 1
T, £ HRY RAAAE F A 2ol EA v ESE A APE T AR el BAXCE
Aoz £3 zfel7} gl o8 Apol7h Qisiet. =3 7‘7“ RAIE ¢4l »7
3 o ALol 58.39(9.54), AAY EuF Ay ALl
65.73(13.60) 2 Fehta( p—.OOZ) R RAIE ¢
Al B3 oJAdFol 55.48(1171), AAF Eqt A4¥
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Table 4. Comparison of Pulse Wave(Ap, RAI, Aw) between Unmarried Women and Normal Delivery

Group (N=114)
Unmarried women group Normal delivery group
Variables (n=61) (n=53) F D
M(SD) M(SD)

Left Chon Ap 11631.69(3886.51) 11422.17(5289.85) 0.995 373
Left Kwan  Ap 8080.36(3029.96) 10132.83(3056.08) 6.918 .001
Left Cheok  Ap 8822.56(2033.13) 10376.36(3701.71) 3.754 .026
Right Chon Ap 10207.13(3093.87) 11225.38(4873.95) 1.690 189
Right Kwan Ap 7623.25(2472.40) 9772.02(3170.71) 7.830 .001
Right Cheok Ap 9292.56(2597.30) 10791.36(3721.43) 5.025 .008
Left Chon RAI 58.39(9.54) 65.73(13.60) 6.742 .002
Left Kwan  RAI 55.48(11.71) 64.30(12.93) 1.717 .001
Left Cheok  RAI 62.43(13.99) 70.12(13.65) 5.439 .006
Right Chon RAI 57.30(12.80) 56.46(13.33) 0.172 842
Right Kwan RAI 49.80(11.00) 59.16(13.24) 8.961 .000
Right Cheok RAI 54.78(15.30) 64.16(11.55) 7.273 .001
Left Chon Aw 4998.69(1841.86) 5367.26(2876.02) 1171 Jl4
Left Kwan Aw 2881.23(1216.20) 4316.38(2195.75) 10.082 .000
Left Cheok  Aw 3854.05(1161.42) 5297.17(2059.44) 10.719 .000
Right Chon Aw 4254.38(1384.58) 4723.36(2432.74) 1.673 192
Right Kwan Aw 2893.02(1059.44) 4082.42(1797.13) 9.529 .000
Right Cheok Aw 3912.49(1153.71) 4948.38(1782.88) 8.599 .000
Unit © Ap. Aw : div’,
Ap : area of main peak, RAI : Radial Augmentation Index, Aw : area of Width.
ool 64.30(12.93) 2 vebEe™ (p=.001), £R 316.38(2195.75)  div’E®  vFERRI(p<.001). AR
RAI—‘E A m A oA 62.43(13.99), AN & Aws QA A oJ o] 3854.05(1161.42) div”,

AY Aol 70.12(13.65) 2 FERH(p=.006), A Fut AY el 5297.17(2059.44) diviE
AR el A7 EAMeE A% Aok A UERhp<0), F A% el 44 EAoE §
gt 282 AE RAIE 34 mAY oJxFo ot zbol7} ik AR Awe 94 WA oA
49.80(11.00), i*o Fu Ad Aol 59.16(13.24) o] 2893.02(1059.44) div’, A4 Bt AY AN F
2 »}E}ML 01, R RAIE 941 mAd o o] 4082.42(1797.13) div'E vrehda(p<.001), HR
Aol 5478(1530) A B A ALl Awes QA A oJ o] 391249(1153.71) div”,
64.16(11.55) 2 JeRH(p=.001) F A=k zbel] 7pzt A Buk AY oo 4948.38(1782.88) diviE
Moz §9% Aok QG Tt 4 dERbp<0), F AT el 44 A4z §

RAIE & A<t 7ol EAH o2 F23t 2o]7} ¢l
ek =3 LR Aw: 94 uAF
2881.23(1216.20) div’, AA ®ub A3

g Fol7t AN 2 £, AT Awe ¥
ek 7o) FAROZ I Hel7} glalch
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Table 5. Comparison of Pulse Wave(As, Ad) between Unmarried Women and Normal Delivery Group

(N=114)
Unmarried women Normal delivery
Variables group(n=61) group(n=>53) F D
M(SD) M(SD)
Left Chon As 74.38(4.81) 74.43(4.55) 0.248 781
Left Kwan As 72.26(7.93) 73.96(6.08) 1.578 211
Left Cheok As 74.44(5.17) 75.72(6.28) 0.779 461
Right Chon As 72.69(5.18) 74.19(5.19) 1.269 285
Right Kwan As 72.00(5.22) 74.34(5.00) 3.209 042
Right Cheok As 72.43(5.27) 73.87(5.13) 1.710 186
Left Chon Ad 25.62(4.81) 25.57(4.55) 0.248 781
Left Kwan Ad 27.74(7.93) 26.04(6.08) 1.578 211
Left Cheok Ad 25.56(5.17) 24.28(6.28) 0.779 461
Right Chon Ad 27.31(5.18) 25.81(5.19) 1.269 285
Right Kwan Ad 28.00(5.22) 25.66(5.00) 3.209 042
Right Cheok Ad 27.57(5.27) 26.13(5.13) 1.710 186
Unit : As, Ad © %.
As : ratio of systolic period area, Ad : ratio of diastolic period area.
5. &/ TER 68w Hu2ol(As, Ad 6. £A TEAR 65 Wzt l(ht, h2,

H| =

A7 AR i SRR 65 2ok (As,

/\

Ad. Aw) W2 Table 59 2k AR Ase 94l
nAE Aol 72.0005.22) (%), B & AP
oA Fol T434(5.00) (%) 2 JeRt, T Ak zhe
AR Fodt Aol7k A (p=.042). T}

£ TRRS £ TR Ase F AR gl FAHL
2 et Aelzh Adle AR Ade 94l 1A E
oJ el 28.0005.22) (%), A4 wrt 75“’3 AT
o] 25.66(5.000(%)% veht, F A 7ol FAAH
o2 Fofd Aozt AT (p=.042). T2 & +F
BIRS £ TR Ade 7 A= 7l $AHeZ #

g Ael7k 9.

hd, h5) H|

AT AR KA HRIR 6E #ek(hl, h2,
h4, h5) HlZE Table 63 2o AR hl:s 94
n) A of Aol 133.34(48.64) div, AA 9t AF
oA Fo] 155.08(48.19) divE YeRtA(p=.036).
AR h1 941 v 8 Aol 131.93(37.73) div,
AR Bak 738 oJAel 153.66(50.92) divE el
W(p=.036), F Ak 7ol A7 Ao E o3t
o7k e T 7“ ER, £, AR hl

S F AR 2 FAE $9T A7t 99

YeRt I (p<.001).
o] 86.03(23.96) div.
102.94(38.83) & vebom (p

|
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Table 6. Comparison of Pulse Wave(h1, h2, h4, h5) between Unmarried Women and Normal Delivery

Group (N=114)
Unmarried women Normal delivery
Variables group(n=61) group(n=>53) F D
M(SD) M(SD)

Left Chon hl 191.13(59.66) 168.42(75.09) 2.734 069
Left Kwan hl 133.34(48.64) 155.08(48.19) 3.422 .036
Left Cheok hl 142.10(34.18) 148.43(47.14) 0.521 )
Right Chon hl 170.28(49.34) 175.89(69.69) 0.597 052
Right Kwan hl 131.93(37.73) 153.66(50.92) 3.422 036
Right Cheok hl 150.52(40.66) 158.11(55.35) 1.468 235
Left Chon h2 111.16(39.93) 109.91(54.50) 1.584 210
Left Kwan h2 71.16(28.54) 95.17(34.89) 9.493 .000
Left Cheok h2 86.03(23.96) 102.94(38.83) 3.758 026
Right Chon h2 96.90(36.21) 98.17(44.19) 0.696 501
Right Kwan h2 64.84(24.23) 87.47(34.41) 8.075 001
Right Cheok h2 82.59(31.79) 100.11(34.18) 4.980 .008
Left Chon h4 55.56(21.94) 58.19(26.94) 0.494 612
Left Kwan h4 38.93(16.15) 49.33(19.25) 5.240 007
Left Cheok h4 42.74(13.92) 51.93(18.40) 4.504 013
Right Chon h4 46.93(18.69) 54.35(24.30) 2.145 122
Right Kwan h4 36.08(14.92) 47.41(16.79) 6.906 001
Right Cheok h4 43.75(16.86) 54.59(20.24) 6.468 .002
Left Chon hd 66.64(23.98) 54.35(32.97) 3.583 031
Left Kwan hb 47.76(17.98) 48.45(20.96) 0.002 .998
Left Cheok hb 50.75(15.53) 43.55(27.18) 1.534 220
Right Chon hb 61.75(18.92) 58.80(28.67) 0.694 502
Right Kwan h5 48.46(15.50) 48.88(22.59) 0.059 943
Right Cheok hb 55.76(20.04) 52.37(29.73) 2.417 094

Unit : hl, h2, h4, hd : div.

hl : heigh of main peak. h? : heigh of pre-dictoric valley, h4 : heigh of decending valley. h5 : heigh of dictoric peak.

Al )78 oA el 64.84(24.23) div. A ¥ A
§ Aol 87.47(3441) divE vebsta(p=.001),
ARIK h2e 94 w7Zdd Aol 8259(31.79)
div. A &3 AF 14l 10011(34.18) div
Webd(p=.008). F A= el 42 FAHCR
ozt Zpel7b Sldet. ZEv Kb, A h2e R
At gl SAHLE Fodt Apel7h Aot

R hde 9 WAE A4l 38.93(16.15)

div, A4 £ ¥ A4 el 49.33(19.25) divE
el (p=.007). R hi® 94 P14 A+
o] 42.74(13.92) div, A4 E=F ZA3 ALl
51.93(18.40) divZ vtebstom (p=.004). ARk hd
94l A7 Aol 36.08(14.92) div. B
ot Ay Aol 47.41(16.79) divE bty
(p=.001), ARk hd= 9241 "AF A4 2]
43.75(16.86) div, A4 ¥ ¥ JA el 54.59
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Table 7. Comparison of Pulse Wave(t, t1, t2, t4, t5, Wm) between Unmarried Women and Normal

Delivery Group (N=114)
Unmarried women Normal delivery
Variables group(n=61) group(n=>53) F D
M(SD) M(SD)
Left Chon t 0.76(0.10) 0.80(0.11) 2.975 .055
Left Kwan t 0.80(0.17) 0.82(0.10) 1.037 358
Left Cheok t 0.77(0.11) 0.82(0.14) 2.988 054
Right Chon t 0.76(0.10) 0.80(0.10) 2.456 .090
Right Kwan t 0.77(0.10) 0.81(0.10) 3.998 031
Right Cheok t 0.78(0.10) 0.80(0.09) 0.917 403
Left Chon tl 0.12(0.01) 0.12(0.02) 1.422 246
Left Kwan tl 0.10€0.01) 0.11€0.01) 7.665 .001
Left Cheok tl 0.11€0.01) 0.12(0.01) 6.642 .002
Right Chon tl 0.12(0.01) 0.12(0.01) 2.303 105
Right Kwan tl 0.11(0.01) 0.11(0.01) 6.623 002
Right Cheok tl 0.12(0.01) 0.12¢0.01) 1.136 325
Left Chon t2 0.21(0.02) 0.21(0.03) 0.813 446
Left Kwan t2 0.19(0.02) 0.190.02) 3.254 042
Left Cheok t2 0.19(0.03) 0.21(0.03) 8.590 .000
Right Chon t2 0.20(0.03) 0.22(0.03) 8.885 .000
Right Kwan t2 0.20€0.02) 0.21(0.03) 4.278 016
Right Cheok t2 0.21(0.03) 0.22(0.03) 1.021 364
Left Chon t4 0.32(0.02) 0.33(0.03) 1.633 200
Left Kwan t4 0.32(0.03) 0.33(0.03) 6.153 .003
Left Cheok t4 0.32(0.03) 0.35(0.04) 5.912 .004
Right Chon t4 0.32(0.02) 0.33(0.02) 5.032 008
Right Kwan t4 0.31(0.03) 0.33(0.03) 8.650 .000
Right Cheok t4 0.32(0.03) 0.34(0.03) 4.856 .010
Left Chon t5 0.39(0.02) 0.38(0.02) 3.857 024
Left Kwan t5 0.38(0.03) 0.38(0.02) 0.831 438
Left Cheok t5 0.39(0.02) 0.39(0.02) 0.092 913
Right Chon t5 0.39(0.02) 0.39€0.02) 0.780 461
Right Kwan t5 0.39(0.02) 0.39(0.02) 0.582 .560
Right Cheok t5 0.40(0.02) 0.39(0.02) 0.185 831
Left Chon Wm 0.12(0.02) 0.14(0.05) 8.287 .000
Left Kwan Wm 0.10€0.02) 0.13€0.05) 10.375 .000
Left Cheok Wm 0.13(0.04) 0.16(0.04) 12.872 .000
Right Chon Wm 0.11(0.02) 0.12(0.04) 1.089 .340
Right Kwan Wm 0.11¢0.08) 0.12(0.04) 1.606 205
Right Cheok Wm 0.12(0.03) 0.15(0.04) 11.074 .000

Unit : t, tl, t2, t4. t5, Wm : sec.
t © Total time, t1 : Time to main peak, t2 : Time to pre-dictoric valley, t3 : Time to pre-dictoric peak. t4 : Time
to decending valley, t5 : Time to dictoric peak, Wm : Width of main peak.
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