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Study on the Variation of Menstruating Women’s Pulse Wave
- In the Focus of Blood Circulation Index, Pulse Energy, Radial Augmentation
Index -

Jeong Won Lee, Yi Soon Kim, Dong Kyun Hong‘, Gyeong Cheol Kim'+

Department of Healthcare Management - Healthcare Management Science Institute,
1 : Department of Diagnostics, College of Korean Medicine, Dongeui University

A descriptive, comparative study was performed using female college students as experimental subjects. The
primary objective was to compare the changes in pulse waves that take place during normalcy and during
menstruation. The second objective was to compare the pulse waves of experimental subjects with severe menstrual
pain and experimental subjects with minor or no menstrual pain during menstruation and during normalcy. The subjects
of this experiment were female college students attending D University, located in Pusan, and the data were collected
from September 2011 to February 2012. Their blood circulation index and pulse-wave factors were measured. During
normalcy, these data were gauged a week to ten days after menstruation, and during menstruation, they were gauged
two to three days after the start of menstruation, when the menstrual pain was at its peak. The results was as follows.
In the characteristics of the blood circulation index, the index increased during menstruation, resulting in an increase
in only the blood volume of the left ventricle. And the pulse energy of the left Chon, Kwan, Cheok and right Cheok
were significantly higher during menstruation. Additionally, the average pulse energy in the left hand was distinctively
lower in the menstrual group than in the normalcy group. There is a difference in blood pulse factors between
normalcy and during menstruation, as well as a difference in blood pulse factors in experiment group without menstrual
pain and experiment group with menstrual pain. These differences were particularly observed in the blood circulation
index, pulse energy.

Key words : pulse wave, menstruation
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Table 1. General Characteristics (N=122)

Variables Category n(%) M(SD)
below 20 20(16.4)
Agelyr) 20~25 98(80.4)  21.02(2.04)
over 25 43.2)
low-weight(18.5) 28(22.7)
. Normal-weight(185~229)  54(44.8)
B/ Over-weight23~249)  ary) 2082570
Obesity(25~29.9) 64.8)
Menstrual below 30 42(37)
enstrual ~
cycleltimes) 30~40 60(52.5)  30.58(4.68)
over 40 20(10.5)
Menstrual 3~4 22(18.4)
enstrua
period(times) 5~6 52(43.4) 5.85(1.31)
over 7 46(38.2)
Dysmenorrheal below 60 52(42.6)
pain(VAS) over 60 70(57.4) 511102881
Waist-Hip Ratio 0.74(0.04)
15~19 14(16)
Body fat 20~24 34(38.8)
percentage(%) 25~29 30(34.39) 244404.14)
over 30 10(11.4)
2 8% A5 54
1) FHAS AN 2958 B A5 Ha
AT A FEAle HigA e ded #d 24 Hlg)

Hl3= Table 29 2tk HR (beats/min)< Al 79.85
(beats/min), H#EA] 80.30 (beats/min)Z UES™, CMBP
(mmHg)E 2] 10040 mmHg, A#€A] 99.82 mmHg® A#EAl
b BEAZE B A yeigey, $AAR fogk Zolrt
STk T8 ESV (ml/beat)= FH Al 65.03 ml/beat, #EAl
65.92 ml/beatZ, ESI(ml/beat/ m)%= “F7iA] 42.08 ml/beat/nr,
#€A]l 42.61 ml/beat/ m)Z YEIY FAHOZ {28 Aolrt
AT
ECO (L/min)= F#A 506 L/min, J#£A] 517 L/minZ
A7 BAALRE A o8 2ol& B %M (p=.040), ECI
(L/min/ m')= FFAl 327 L/min/m'2, H#EA] 3.34 L/min/ m'

A

2 JIRAIZE BAAHLE =A 98 2ol B A Th(p=.037).

ECR (dyne*sectem®) 447 Al 1460.52 dyne*sectcm”, H i
Al 1441.70 dyne*sec*cm'si YEFSEIL, ECRI (dyne*sec/cm)=
WAl 224759 dyne*sec/cmZ, HASA] 2223.20 dyne*sec/cmE U
B BAHCE fod Aolrt gk

Table 2. Comparison of Blood Circulation Index between Ordinary
Times and Menstrual Periods in Group (N=122)

Ordinary Times  Menstrual Periods

Variables (n=122) (n=122) t D
M(SD) M(SD)

HR(beats/min) 79.85(11.20) 80.30(11.21) -0.407 685
CMBP(mmHg) 100.40(4.98) 99.82(5.41) 1.165 246
ESV(ml/beat) 65.03(16.60) 65.92(17.65) -0.741 460
ESl(ml/oeat/m) 42.08(10.69) 42.61(11.24) -0.680 .498
ECO(L/min) 5.06(1.00) 5.17(1.13) -2.073 .040
ECI(L/min/m) 3.27(0.63) 3.34(0.73) -2.106 .037
ECR(dynersecremn™™)  1460.52(296.74) 1441.70(290.76) 0.841 402
ECRI(dyne+sec/cm) 2247 59(436.57) 2223.20(436.69) 0.727 469

*HR : Heart Rate - CMBP : Calculated Mean Blood Pressure. +ESV : Estimated
Stroke Volume - ESI @ Estimated Stroke Volume Index. + ECO : Estimated Cardiac
Output - ECI : Estimated Cardiac Output Index - ECR : Estimated Circulation Resistance
-+ ECRI : Estimated Circulation Resistance Index

Table 3. Comparison of Blood Circulation Index between Severe

Menstrual Pain Group and Non/Slight Menstrual Pain Group
(N=122)
Non/Slight
‘ Sevg;?nMérrg)si}gual Menstr/ualgPain
Variables (n=70) Group t D
(n=52)
M(SD) M(SD)
pre 79.97(10.57) 79.69(12.32)  0.093 .926%
HR (beats/min)  post 80.83(10.41) 79.58(12.49)
diff 0.86(12.59) -0.12(11.56) 0.446 656
pre 100.74(5.31) 99.92(4.59) 0641 504"
CMBP (mmHg)  post 99.77(5.00) 99.83(6.11)
diff -0.97(5.15) -0.04(6.04) -0.893 .374
pre 65.63(12.34) 64.23(21.40)  0.322 749"
ESV (mibeat)  post 67.23(13.10) 64.15(22.69)
diff 1.60(14.76) -0.08(11.12)  0.722 A72
pre  42.49(7.93) 4154(1381) 0338 .736'
ESI (mlloeat/m)  post 43.37(7.91) 41.58(14.78)
diff 0.89(9.39) 0.04(7.45) 0560 576
pre 5.13(0.60) 4.97(1.38) 0638 506
ECO (L/min) post 5.33(0.65) 497(1.57)
diff 0.19(0.68) 0.00(0.45) 1913  .058
pre 3.31(039) 322089 0570 571
ECI (L/min/m*)  post 3.44(0.35) 3.21(1.04)
diff 0.13(0.43) -0.01(0.31) 2132 035
pre  1487.43(247.95) 1424.31(356.52) 0.816 .41 g
(dyneiiicm’5> post 1469.80(25059)  1403.88(341 52
diff -17.63(290.86)  -20.42(181.21) 0.066  .948
pre  2291.29(345.14) 2188.77(541.26) 0.902 .371 T
oo post  2271.00(6055)  2156:85(526.49)
diff -20.29(43347)  -29.92(277.63) 0.151 881

+ : Homogeneity test / pre : ordinary times, post : menstrual periods
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ECI (L/min/m')e H&MMES £ A 3.31 L/min/m’, H
#¢A] 344 L/min/mE YERSER, JEHEIEIS FHEAl 322
L/min/m’, A% 321 L/min/ m'2 JeR} F F7bo) 5i5A 2 o
2§93 o)z} AATH(p=.035). 2 HR, CMBP, ESV, ESI,
ECO, ECR, ECRI= HAGmHE= JEHAHE 7t SAIHSE &
g o]zt gl

3. ik SRR 6EBhn ARl Al 54
1) FEAIE A Lidi SRR 68062 koAU A Bl

A7 fed SFBIR 6hn kel YA BlaE Table 4
o} 2}

Jesl RNV R E A 709.33 div3, HiEA 657.15 div3Z,
1?41 TR EANAAE A 558.82 div3, J1F8A] 516.44 div3

HEEAZE AR SA Jeld A o2 %
i}OI—E— B HOm(p=.003), ki HRAAAE FHAl 394.62 div3,
HAFEA] 425,69 div32 HAEAIZF FRiA G 7 Yehd $A4
o8 3 o2 B ATHp=.049).

L IR AE B Al 592.08 div3, HiEA] 593.85 div3E,
283 AR RN A= A 41551 divd, A£¢A] 431.00 div3
2 IRAZE A RY A el oY HAIH S Z fos At

ol7b itk AR IRAUR = FHAl 577.84 div3E I EA]
511.79 div3Z JI#EAIZ R BT B Jehg BAH0E #
oJgk 2ol & H A TH(p<.001).

KT T RAVAE FHA] 544.60 divBE JT1FEA] 534.29
div3E2 ARAIZE AHAI RS B A YErsa, HF Y k| A

T Al 52848 divdZ REA] 512.21 div3E AKEAIZE FH A
ot v Ueigod, BAHSE o xfolrt flith

Table 4. Comparison of Pulse Energy between Ordinary Times and
Menstrual Periods in Group (N=122)
Ordinary Times Menstrual Periods

Variables (n=122) (n=122) t D
M(SD) M(SD)
Left Chon (div3) 709.33(244.28)  657.15(25365) 2.152 033
Left Kwan (div3) 394.62(184.20)  425.69(187.36) -1.990 .049
Left Cheok (div3) 558.82(139.41)  516.44(159.01)  3.071 .003
Average of left pulse (div3) 544.60(138.64)  534.29(161.55) 0914 .363
Right Chon (div3) 592.08(183.01)  593.85(202.08) -0.095 924
Right Kwan (div3) 415.51(164.47) 431.00(148.07) -0.846 .399
Right Cheok (div3) 577.84(167.12) 511.79(188.84)  4.465 .000
Average of right pulse (div3) 52848(115.02)  512.21(132.35) 1535 .127

« Average range of pulse energy : 5007750 (div3)

2) AR JEARTIS Ao ~TRIN 6L Ik v A W3}
H]al
ARiiezt JEAKOm A4 A-Fo w2 29 hRik ol
U] W3l Table 59 2tk A JBIRS B kA&
WA HEEES JEHRrlE 2ol Al H o2 #23 2}o)7} ¢l
o] & Ado] =43 Ao Z JEIYT]
B MRAAAE TRkl TiiAl 390.66 div3, JT#EA]
470.69 div3Z YeEbtR, JERGRAE]l B Al 399.96 div3, JTHE
Al 40358 div3Z2 YERY, I AR Bl HESREe] HACA

o kAR 7 F43] S7tete BAHSE Fo% Ao)7 AN
Chp=.048). 283 LF F¥H RAUA= JIEEREC] THAl
618.79 div3, f1#&A] 518.08 div3® WEbEaL, JE KRS T
A] 54458 div3, A#¢A] 512.79 div3= UERY, JE&dEREC] Hl 4]

JIRREl A JTREAT Al IRAU R 7L wrolA] = Al A o= frof g
ZFol7k AU THp=.042). 2 LiFR, AR, AF T Ik
AYURA = IR JEITEmRE ol BAHSZ {93 Ao
7} ¢l

Table 5. Comparison of Pulse Energy between Severe Menstrual
Pain Group and Non/Slight Menstrual Pain Group (N=122)

Non/Slight
Soveo Ml o
Variables (n=70) Group t o
(n=52)
M(SD) M(SD)

pre 7060024603  71381(249.11) 0122 903"

Le{‘div%h)o” post  667.20(25087)  64350(264.14)
dif  -38.71(307.63  -7031(21052) 0643 522
pre  39066(156.18)  399.96(217.83) -0.193 848

Lef(tdi%a” post  47069(17584)  40358(221.03)
diff 80.03(198.65) 36201515 2004  .048
pre  547.69(12963)  519.96(14643)  1.909 061

Lef}dﬁgf‘)k post  53511(15170)  491.31(169.55)
difft ~ -5257(14424)  -2865(166.07) -0.856  .394
Arerage P 61879(15354)  54458(160.05) 0466 643"

left pulse  post 518.08(182.96) 512.79(180.23)
(div3) dif — -97.35(226.93)  -3178(106.95)  -2.061  .042
Right pre  62409(19544)  549.00(16043) 1646  .105

Chon post 634.80(187.73) 538.73(213.03)
(div3) dif  -1258.89(309.76) -1087.73(332.06) 0578 565
Right pre  41300(15091)  418.88(18567) -0.136 .892°

Kwan post 448.31(135.88) 407.69(164.21)
(div3) diff 35.31(207.76) -11.19(197.69) 1259 211
Right pre  58534(13569)  56073(20582) 0403 689

Cheok  post  52860(173.65  489.15(210.62)
(diiv3) dif ~ -56.74(142.35)  -7858(191.77) 0728 468
Arerage  Pre 540.81(93.24) 51187(14032) 0967 337

right pulse post  537.24(126.00)  478.53(136.90)
(div3) diff -3.57(111.08) -3335(12588)  1.370 174

+ : Homogeneity test / pre : ordinary times , post : menstrual periods

4. Kk FHIR e AR A4 (RAL 54
1) FAle HieAlel 4 IR 656z RAL Bl
AT RS LA BN 6672] RAI Bl E Table 63}
2o} k) RAIE A 58.39, HHEAl 66,5382 HRELAIZE 4 Al
2ot =4 JEtgod, BAHLE {3 Aol flith L
RAIE 7P Al 5548, HAEAl 587002 HiEAIZ} PiAI T =
A YeER BAHLZE o8 Aol B ATHp=.017). 75 RAI
E FHA] 6243, HICA 60.500.2 HFEAI7F Al Bk viA U
Eiou, BAHSE {8 ztol7k fld
fis) RAI= Al 57.30, HASAl 51912 HASAIZE Al
woh v gehg SARoR Fo8 Aole BYThp<001). {i
B RAIE A 49.76, H¥EA) 49312 SAZHCZ F93 2o
7b 9ATh G RAIE Al 5478, HiA] 58372 H#¢A7}
THEARY =4 Ugyt FAHCR {98 Aol BA
(p=.020).
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Table 6. Comparison of Pulse Wave (RAI) between Ordinary Times
and Menstrual Periods in Group (N=122)

Ordinary Times Menstrual Periods
(n=122) (n=122)

Variables t p
M(SD) M(SD)
Left Chon  RAI  58.39(9.50) 66.53(50.62) -1.695  .093
Left Kwan  RAl  5548(11.66) 58.70(12.77) 2411 017
Left Cheok RAI  62.43(13.93) 60.50(12.70) 1.344 .181
Right Chon  RAI  57.30(12.74) 51.91(11.25) 3.685 .000
Right Kwan  RAI  49.76(10.95) 49.31(13.06) 0.337 737
Right Cheok  RAl  54.78(15.24) 58.37(15.02) -235%  .020

JIRRER JE TR RES] /it PRI 6§ RAL tﬂﬁ} Bl
At JEAKORES] -9 RAI H3} £4 Hlu = Table
77} 2t

i SFBR RALE A1 AR JE A bl
FAHCE %eﬂfﬂ ztol7F ATt
/R RATE HARrol Al 64.05, H#8A] 59.192 e}
, JFH“W#OI Al 6024, TFEAl 62252 YERY F T
PHEA oEl THEA] Wgtell A FAIH R Fo ztelrt
o (p=.017). 28 LB, AFBIR RAI= AR 9k
Gl 7hll AR E §208F 2o]7t Tk

2) A

=
M
1t

%l

Hi

§2

?§

Table 7. Comparison of Pulse Wave (RAI) between Severe

Menstrual Pain Group and Non/Slight Menstrual Pain Group
(N=122)
Non/Slight
Sevgg?n Méerrgﬂgual l\/lenstr/ualgPain
Variables (n=70) Group t o
(n=52)
M(SD) M(SD)
pre 58.37(9.95) 58.41(9.16) -0016 988"
S RAL post 710106672 60.50(9.10)
diff 12.64(69.73) 2.09(11.91) 1251 215
pre  54.33(13.44) 57.04890)  -0894 375
G RAL post 58 4601415 50.02(11.04)
diff 4.13(16.26) 1.97(12.73) 0.830 .408
pre 6405( 5.93) 62.25(11.50) 1056 295
Cﬁfgk RAI  post 1901362 6024(10.76)
diff —4 86(1723) 2.02(13.33) 2414 017
) pre 58 07(10.61) 56.26(15.43) 0541 590%
RO Rl post 101073 5020(12.0)
diff -4, 95(14 20) -597(18.88) 0343 732
) pre 51 73( .26) 47.10(10.24) 1651 .104"
RGP RAI post 50101195 4826(147)
diff -1. 64(1501) 1.16(14.37) -1.052 295
) pre 56.61(16.84) 55.01(1326) -0.103 918"
Slont RA post  5745(1585  5061(1420)
diff 2.83(19.40) 4.60(13.05) -0573 568
+ : Homogeneity test / pre : ordinary times, post : menstrual periods
al Z
e A58 449 Ao 2R Hile] HIEE N3}
= H#EM rEime] F718ol1 FAHOE st dof
U 4ot £3 o 2E9 N EHES 10th Futo A
200] Zuke] Ao Fabol AaE 1 F iAol 80% ol
o] HIEAMES st Yo AR 3 Fim 2 1
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