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=ABSTRACT=

The aim of this study was to define the range of the menstrual blood loss(MBL), and
the upper limit of the MBL associated with iron deficiency anemia in Korean women,

For this purpose, healthy unmarried women between the age of 15 to 26 years were selected
from July to September, 1979 and results obtained were used for determining baseline MBL-
and its relationship to iron nutriture, One houndred forteen women were tested for their MBL.
and hematological and biochemical data such as hemoglobin(Hb) concentration, hematocrit,
mean corpuscular hemoglobin concentration(MCHC), and serum iron and ferritin concentration,.
This study was partly supported by World Health Organization,

The results of this study are summarized as follows:

1) The mean values and standard error "of mean of MBL were 30.7+2.19ml for total subjects,.
30,4+3,14ml for subjects below 20 years of age and 30.3+2.49ml ‘for subjects aged more
than 20 years, No significant variation was noted for amount of MBL between two age
groups,

2) The median value and 95th percentile value of MBL were 26.5ml and 69.0ml respectively
for total subjects, Maximum number (24.6%) of the subjects fell in group with 10-20mi
of MBL while 10.5% showed MBL above 50ml.
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3) Mean value of the duration of menstruation for total subjects was 4.34 days, -

4) It was observed that mean values: of Hb concentration, hematocrit and MCHC were decre-

ased slightly in subjects’ showing MBL more than 40ml,

Serum iron and ferritin levels

were markedly decreased in women with MBL above 40ml and 20-30ml, respectively,
5) In subject population showing MBL above 50mil, the frequency of subjects with hematolo-

gical and biochemical data below anemia criteria were remarkably increased,

6) Although the number of subjects tested was $mall and the subject selection was not done

by random stratified sampling from a population group, this study suggested that the

upper normal limit of MBL of Korean women seems to be in the range of 40-50ml.,
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1) PEnRER

ARMmEAREL Newton'8] “HEpHhH KR 98 &
EARMBARAEER"E FIAsA .

% gk RA#&#HE Cryovac(R) plastic bag(14”
X 20" x200g thickness, Seward Laboratories, Engl-
and)d] IgkkT # 5% sodium hydroxide —5E&-& 7}
e BEhhHi#EQ  Stomacher Lab-Blender(Model
3500, Seward Laboratories, England)d] ¥ e]A 15
S AR mKk-E bt

Ao sodium hydroxide & 7}st: [Haso] % %
£EEY Z2m 1.oml/d % 5% sy»odilim hydroxide 100
mlg 7titd & Efstgd el #HRET F alkaline
hematin 0 2 #E AMEMmAME +9 10m/ & 4%
3 Ed % 3,000r.p.mel A 10 50 ®mikstd 2 k
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MBL(m/) = (0.D.550 of menstrual eluate) X (V)

(0.D.550 of peripheral blood) X (100D
MBL: B &migkE

0.D.550 : ¥ 550 nm ol A ] Wy
V: A 2 F el gt 5%
sodium hydroxide &] 7A&
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FRIMFRAM = microhematocrit P19 ksl Bl

&gk e
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FHAmMBLERBEE XY meRBEY HKm
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THAFMERG EERE(%)
_ M ERRE(g/100 ml) X100
FRMERAHE (%)
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Table 1, The distribution,

certain percentile values of menstrual

T8

mean, median, and

blood loss in m/,

l Age Group l
. i Total

t, 15-20 yr I 20-26 yr 1

INo. of  INo, of . |No. of

Subject(%) Subject(%) Subject(%)
below 10 ml 7 .13.46) 7 11.29 14 12.28
10-20 m! 11 2115 17 27.42 28 24.56
20-30 m! 11 21.15 11 17.74 22 19.30
30-40 m? 12 23.08 10 16.13 22 19.30
40-50 m! 6 11,54 10 16.13 16 14,04
50-60 m/ 2 3.8] 2 323 4-3.51
60-70 m! — T —| 3 48] 3 263
70-80 ml 1 1.92 — -1 0.88
80-90 m! — ~ 1 1.6 1 0.88
90-100 m/ - i e R -
100-110ml | — — 1. L6l 1 0.88
above110m! | 2 3.8 — —| 2 175
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Fig. 1. The distribution of the menstrual blood loss in Korean women,
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soml 8 ARmEAEE 2gvh ARm#xEel 50 ——

ml kel BEEE 249 10.5%9 5 ROt h ot Nupberof - Duration of
AfEm BkES HE 139 4% FyAmEns 0w  Meanz=SEM  Mean2SEM

REA S Fhdse & 2sh 2ok WE AERE ony 14 6.0020.49  3.71%0.32

© VEm BKE SRS ST A¥E L gy 29 6.62+0.39  4.38-0.22

gos, A 712 Fgdse MM AREE 9050 m 21 7.9550.52 3.89+0.24

AL AAAT 2olA Sfkord REATE 4UL 5049 22 8.2720.45  4.68+0.22

e 40-50 m/ 16 9.950.62 4.63+0.33
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Table 3. The mean hemoglobin concentrations and
the prevalence of anemia in relation to

menstrual blood loss

! Subjects with Hb
Range of No, of Hb

conc, below
MBL Subjects (g/100mi) 12g/100m!
in m!/ Mean+SE
Number  Percent

<10 14 12.3540.23 4 28.57%
10-20 29 12.88+0.24 6 20.69%
20-30 21 12.95+0. 35 5 23.81%
30-40 22 12.71%+0.21 4 18.18%
40-50 16 12,59:+0.17 2 12.50%

=50 12 12.57+0.32 5 41.67%
Total 114 12.72x0.11 26 22.81%

Table 4. The mean hemotocrit value and the pre-
valence of anemia in relation to menstr-

ual blood loss

Subjects with

Range of No, of Hematoc- hematocrit below
MBL - Subjects rit(%) 35%

in m! Mean £ SEM Number  Percent

<10 14 39.25+0. 65 0 0
10-20 29 40.121+0. 66 1 3.44%
20-30 21 39.6410.62 1 4.76%
30-40 22 39.4510.48 0 0
40-50 16 39.47+0.57 0 0

=50 12 39.921+0.53 0 0
‘Total 114 39.68 +0.25 2 1.75%
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Fig. 2. The mean hemoglobin concentration and
standard error of mean in relation to
menstrual blood loss,
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Fig. 3. The mean hematocrit value and standard
error of mean in relation to menstrual
blood loss,
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FigrmEK GRRES At som/ RS A
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‘Table 5. The mean MCHC value and the prevalence
of anemia in relation to menstrual blood

losst

Subjects with

Range of No, of MCHC(%) MCHC below
MBL Subjects Mean+ 30%

in ml, SEM Number Percent

<10 14 31.481£0.38 1 7.19%
10-20 29 32.10+0.31 3 10.34%
"20-30 21 32.00+0.40 4 19.05%
'30-40 22 32.20+0.30 1 4.55%
-40-50 16 31.92+0.34 1 6.25%

=50 12 31.4440.63 3 25.00%
“Total 114 31.9340.15 13 11.40%

“Table 6. The mean serum iron concentration and
the prevalence of anemia ini relation to
menstrual blood loss

Subjects with iron

Range of No, of Iron(ug/ conc, below 50ug/
MBL  Subjects 100mi) 100m!
in. ml, Mean+SEM Number Percent
<10 14 68.76+6. 40 3 21.43%
10-20 29 82.22+7.10 8  27.59%
20-30 21 82.50+8.50 6 28.57%
30~40 21 89.42+6.93 3 14.29%
-40-50 16 71.92%6.11 3 18.75%
=50 12 67.3316. 36 3 25.00%
“Total 113 78.90+3.08 26 23.01%
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Fig. 4. The mean MCHC value and standard error
of mean in relaiton to menstrual blood

loss,
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Fig. 5. The mean serum iron concentration and
standard error of mean in relaiion to
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Table 7. The mean serum ferritin concentration
and the prevalence of anemia in relation

to menstrual blood loss

Subjects with

Range of No, of

Ferritin

ferrin conc,

MBL Subjects (ng/ml) below 10ng/mi
in m! Mean +SEM Number Percent
<10 14 25,2473, 99 3 21.43%
10-20 29 25.40+2.50 3 10.34%
20-30 21 16. 04+ 1. 91 2 9.52%
30-40 22 19.66£3.22 3 13.64%
40-50 16 14.92+2,15 3 18.75%

=50 1 15.25+2.66 4 36.36%
Total 113 20.00+1.21 18 15.93%
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Fig. 6. The mean serum ferritin concentration
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Fig. 7, The prevalence of subjects with hemoglobin below 12g/100m/,

hematocrit below 35%, MCHC below 30%,

serum iron below

50g/100m/, and serum ferritin below 10ng/m{ in different ranges

of menstrual blood loss,
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TEAERS FHisg o n o] A& Beaton®%®, Cole %'»
Hytten %22 % Hallberg ¢} Nilsson 2¥¢)] &4 ¢
e ARMELEEE BAZE A%d a9 5% —
EEE BHES o Aoty MER v —&stx ¢
128

Pi#g o8 W 948 wE] AQuBERE} X
e AR sl % oo kK BRE 2EHGEY T
HARMmBLE] 30.7m/2 Hallberg £%%, Barer 9}
Fowler® Jacobs Z™ Cole %' W Arens?®9] #En

L A9lor}, Hytten %2 Baldwin®,
900 WEncte gtk o e ARMmiAKES
ERET BE H8 WE %—ﬂ ERT BIE k] &4
o HREEY EE ¥ TEA HRE $aw A
BEGE ez Ak v A—EBRHEA
alkaline hematin -5 {7 &+ Hallberg%®, ColeZ'®
o PRERMES 43.4m/ ¥ 37.5ml 3k B B o /&
FEA vs BEAY ARmBLARE] 4L Aoz B
H=

Hallberg %%, Cole %92 FEdl & ALMIBALE
o] %Fzk Ho)A v} FEM LAk FARM L7 =
Fipnl 2B} g s o A-EREIA R
MERREA oot FED 271 Yoz g &
BB WS HERES : 347 4 FEHY
FIFE o 2 20 PR 20 F LI LR ARmBAE
B9 FTHMEYE #£4% 30.4ml, 30.3ml = F EHEEEL
i AEY 2BE BET 4+ g2 NE449
A% 42 FrEe 4 Aoz 4Aueh

ARMALES BAG &R MR 23 e
5 ud Hallberg %o ERBY #%EHE 157
g HEor T WEYNA ARMERE?] 40-60ml

ol A3 msEEEe] MAsy] Al AP o) me gk
T BET MKl gdyvty Mma&stgdon & Andk
Y 462 HWHoR T WEVAAE: ARMELXE
o] 80m! MlkelA mERRE U miEHEe HE
A getzlen 60-80mie HARMIMmARN AL M
GREET An#FEMEN Sste Fi7t HESA B
pins Sl s R S

Hagedorn

* BBY BRA 49 mEeFEEY 3% AR
#HEREe] 30ml Lkl HEAA 2 FigfEst 4 B
Adtn glon He BfMAEE S0ml L EY AEm
BAR A BE (41.7%) {in=l 2 gl o] B o
o FHRmERMEFERES 2 FHE7 50ml ME
o ARMBEFEAA WAslo] o BEmEEE ol
B A BEE =& & 4 sk

misgse 24+ EmEEY Binke @I 2%
o} mFEESY FHEE 40ml Pk ARMmBLEE
ol A REFSl ol slon miFd el A 20ms
BB ARmB\AFES LA FiuEc BFET R
AT nold EMMEES s0ml LL-e] FiRmiEsk B
/11 1:5%3 —‘Lol—ﬁ.ﬁ. _}.’_@]4\3}

e]slzko] miEH ¥ miEd el WBEs BB m%m
o Hl& Hfmlﬁl%%ga"] ged ek SHT B E
Bole AL MmiFEY 7 $ole AHg Tk 95
A MmEREKA FAS A8 Aoz AFH ez
o miEH RS BANBREES Yl e HoeE
TRE MFEHLS 1A REREE Jeble Aoz
B AR o] 4 e A AKmBLE] 40 ml
o] Ael Zite] marked anemia 7} fibse] YA = @&
t{ 2lx A oj X latent == early anemia ¢ Abg el

& Aozt AL ¢AT £ g,

=3 ARmiBXE] lom! LT #HelA o&
ol #l& MEES Bha e AL sk 2F
R2A HEHSET 4 BhE JAo0d BBRE
o] RRFAY Hil A& SRS BoEkd A8 A
2.2 75 o)A & ube| v},

Plbsh 22 iR A BRALEA dd4 ARm
BREe] 40m/ HEY A BARSEEY B
AelA ekt A& BT Ao24 40-50m/ 9 F
RiiLREe] EEBARTESEY BRG] Hexg
gl AFsd v

o] #fE+ Hallberg 9] 60-80 m/ 9] [RF{H R o} &
FE Aoy 2EE 40-60m/ ¢ ARMEAEKES no
= HEEE oA mRBIREY BAE BHEY
ﬂ} ﬂirﬂ SHER) s 4L B HEERT BEA

B RAEBEEODE @ & o X P9
rﬁ‘éﬁ‘é% BEAY BARSEEREN nAe ARMmE
R PEY AT EARERST 53 & dewy
A 2 o,
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# B

1979 % 7 A4H ¢ A7tA @EA RELE 14 4E
Heor st 1 HEM) ARWH S48 ARmiEk
By mEILBE BEE KiEstd &® @EWEAA:
o5 B BRE Q90

1D 285X ARMELES 1.98-11L.5m/ 9 &
Bl g5k

2) 2HHES FHAGLMBLEL 30.742.19m! o]
glow 20 FEMBES 20 LLER FHEe A2
30.4+3.14m/, 30.3+2.49m! & FERL =7 ¢

3 2HGE 1577 4471238 HT 4.34 49
sk

3) ARMBLAE-E 10-20m! FollA 2 HWHEEY 24.6
%2R AR %ol HEHAger 50ml o] AR 10.5
%0°) 9 3, median value 8} 95th percentile f= 4
2 26.5ml 9 69.04 ml o] ¢ =}

5) MaFEES FiHfEe 12.740.11 8/100 m/ o] =
ARmEAED mMEFREE 30-40 m/ Fd AL <
24 BAdg e BmEEE 50 ml LLER] 41.7%
2 EEIA v

6) FigFmiRd aRBES] FHEE 31.910.15%
o)d AmiRS&ER FHANRNFREE 5om/ IS
rolA mAstg o SMmEEE 50ml L k#e] 25
0% =2 BEA =g+t

7) MERREY FHEE 78.9+3.08 pg/100 ml o]
o ARmMBERR mFHREE 0m! LY BT
A z2A BAsg

8) MmiFd el diEEY FiHfEe 20.0F1.21 ng/ml o]
o ARMBLES mFA=ElBEE 20m/ Dk B
Sl A A o HmMAEE 50m/ LLER] 36.
4% = FREIA g

9) o] Azt & FRAA BEIA KBS AM
HEEY HAVAAL 40-50 ml o] oAz} Ans
=}
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