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HEHEMR ) 1353.2+8.6 kg Th - 7o #IEIRS7.6%,
20 LA T 7839.4%, IV A LDEEFEE43.9% ThH
> 726

ITURRTO BMI X450 & & Tld, 020.6%, ik
71.0%, PEHG8.4% TH - 7o N—2AF f VFEKf
OIREL, H46.0+3.8kg, 1EH#E53.4+6.6kg, A
{ii69.2£9.9 kg T - 7, BLEIRPUL, (EURET BMI
KRRl WTT7IVE A ANDORKEE16A
(57.1%) & %h -7 (P=0.022), OB DWW
Tid, BMIRXKHEOZEZ L -7,
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x®1 NEEOHE

£k (n=132) & (n=28) fE#E (n=93) JE (a=11) P{#

AFfie (%) 31.0+5.1 32.0+4.3 30.8+5.3 30.4+4.8 0.516
HRa (cm) 159.6+5.7 160.8%5.9 159.3+5.5 159.3+6.7 0.473
JEHRRT BMIP (kg/m?) 20.1(15.8, 33.2) 17.4(15.8, 18.4) 20.4(18.5, 24.8) 26.1(25.2, 33.2)
205 5 D Ak Fi» (kg) 53.2+8.6 46.0+3.8 53.4%6.6 69.24+9.9 <0.001
2038 F TORERINE (kg) 0.8+2.3 0.9+1.6 0.9+2.2 —0.2%3.7 0.309
BIRERRE X 75 bl 76 (57.6) 14( 50.0) 57(61.3) 5(45.5) 0.398
e R 56(42.4) 14( 50.0) 36(38.7) 6(54.5)
N A% 2975 LA T 52(39.4) 10( 35.7) 38(40.9) 4(36.4) 0.912
B 30% L b 80(60.6) 18( 64.3) 55(59.1) 7(63.6)
TSR Kl D A 64(48.5) 13( 46.4) 48(51.6) 3(27.3) 0.120
(E3 HIF L UL T 60(45.5) 15( 53.6) 39(41.9) 6(54.5)
KIFOB & T 8( 6.1) 0( 0.0) 6( 6.5) 2(18.2)
EEIR YL TIVEA A 58(43.9) 16( 57.1) 40(43.0) 2(18.2) 0.022
zh st 74(56.1) 12( 42.9) 53(57.0) 9(81.8)
AR AL 20077 FI A 9( 6.8) 1( 3.6) 6( 6.5) 2(18.2) 0.513
200~60077 FIA i 83(62.9) 21( 75.0) 55(59.1) 7(63.6)
60077 LAk 32(24.2) 5( 17.9) 26(28.0) 1(9.1)
EOYNSY QN 8(6.1) 1( 3.6) 6( 6.5) 1(9.1)
FIAR fre 7L 105(79.5) 21( 75.0) 75(80.6) 9(81.8) 0.795
HD 27(20.5) 7( 25.0) 18(19.4) 2(18.2)
A L 84(63.6) 17( 60.7) 62(66.7) 5(45.5) 0.360
& HD 48(36.4) 11( 39.3) 31(33.3) 6(54.5)
T 97y A kR »H0 37(28.0) 7( 25.0) 29(81.2) 1(9.1) 0.281
el 95(72.0) 21( 75.0) 64(68.8) 10(90.9)
FRFIZRIZEOH S S 1 H 2@ E 37(28.0) 10( 35.7) 26(28.0) 1(9.1) 0.224
1 H 1 49(37.1) 9( 32.1) 33(85.5) 7(63.6)
1 H 1 [EkE 46(34.8) 9( 32.1) 34(36.6) 3(27.3)
KH#EDEEN . LTHRY) 120(90.9) 28(100.0) 83(89.2) 9(81.8) 0.212
FHEHAY 12( 9.1) 0( 0.0) 10(10.8) 2(18.2)
TR O e ETHRY) 92(69.7) 17( 60.7) 68(73.1) 7(63.6) 0.411
FHEHAY 40(30.3) 11( 39.3) 25(26.9) 4(36.4)
fr REOELE M L ThAY) 112(84.8) 22( 78.6) 80(86.0) 10(90.9) 0.188
- EHEDHAY) 20(15.2) 6( 21.4) 13(14.0) 1(9.1)
. PHERLT X HFx 87(65.9) 19( 67.9) 61(65.6) 7(63.6) 0.960
= B 5 TH W 27(20.6) 7( 25.9) 16(17.2) 4(36.4)
i 18(13.6) 2( 7.1) 16(17.2) 0(0.0)
K1 - AFEOSVDOHSRE: H0 75(56.8) 12( 42.9) 60(64.5) 3(27.3) 0.008
EHEHTheWw 26(19.7) 6( 21.4) 14(15.1) 6(54.5)
L 31(35.7) 10( 35.7) 19(20.4) 2(18.2)
SR DHIFE L 58(43.9) 12( 42.9) 42(45.1) 4(36.4) 0.850
HD 74(56.1) 16( 57.1) 51(54.8) 7(63.6)
' - NS AD A L 60(45.5) 10( 35.7) 44(47.3) 6(54.5) 0.457
5 H0 72(54.5) 18( 64.3) 49(52.7) 5(45.5)
BENSG VAL FOH 7L 90(68.2) 17( 60.7) 66(71.0) 7(63.6) 0.561
) HD 42(31.8) 11( 39.3) 27(29.0) 4(36.4)
ik 8 1E (R BB & O Fnke brb 82(62.1) 21( 75.0) 57(61.3) 4(36.4) 0.078
Lt 50(37.9) 7( 25.0) 36(38.7) 7(63.6)
PRER I N O 1F 2 Ef (FERENE) 37(28.0) 7( 25.0) 20(21.5) 10(90.9) <0.001
NIE fif 95(72.0) 21( 75.0) 73(78.5) 1(9.1)

BAEIL, a TP+ BEERZE, bidPRE OR/JME, &AM, cdeld A (%) 2Rl

RO HEIC BT, ald—ICBE S O MT, cld x2 58, d i3 Fisher OIEREMERBKTE, e I3 Kruskal-Wallis B2 & i\ 72,

4 BMI<18.5 JE : BMIZ 25% 789,
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IEIREE ORI BICRE SN/ E A BE TE e E D kR LI,
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W—7C, IEERET BMI X504, BEAED S O IE i
(TR0 H25.0%, HEHEQL 5% &K 72 (P<0.001),

2. MHEKRET—% (X2)

IEWREG BMI X3 5C A% &, BMMOFRE L LT
b s Hb, Het [3A0GG, B4, R OIHICK
ETHY, HAEOKRE THERICENADLNZ, &
RG5O Hb (CF¥) £ EEHERZE) (311.6+0.8 g/dL
THY, FITIFRLTOWZEWA, WHO OFIHE
FEUESS) T % Hb<11.0 g/dL OFE N LK T34A,
25.8% CTH - 7o BMIX 7T & D Hb{EEDOFE D
E AT, OR11A, 39.3%, EE#E23A, 24.7%, ME
WoA, 0% THD, PHITEKEDOEN% ABN
72 (P=0.038), Hct DLAFH)1334.3£2.3% ThH
D, FITIIRL TR\, WHO & I 2 iEse)
TH5H Het<33% DEI1T4MET36AN, 27.3% A 5N
72o BMI X4 & DIKEOZEDOEIEIL, LH10A,
35.7%, HE#E26 A, 28.0%, BEH0 A, 0% TH-
72 (P=0.076), If{E 25(OH)D OF#J1316.1+5.7
ng/dL TH Y, RZDIEHED L X AIiE 25 (OH)
D <20 ng/dL OF B LARD83.6% A hd> T\ /o, #E
PREG BMI K3 IC L AR A B N2 - 72,

3. REZRFERWKAR (%3)

IERRRT BMI X320/ 10\ Cld, 4EW, Bk
o, T rVF—ERET L E L L T L -3t
SR ORER, IAEE, 7%V oA, B,
HEMR OGRS EEEE & I LA BEICD I C EAVR
SN/,

4. BSHERERIRR (R4

IEIRTHT BMI X & & O mn e fIEIUE Tl
GBI OFER, LW IIIEHGTC LN BEUERUE B

Bl r oz,

5. HHEEERIRA (X5

WG HT OFER, I1TEIRAT BMI X5 & DFHD
TR SV I GHEFIE, 95915 M X T R{E-
FRRAE) 134.7, 4.0-5.4SV Th Y, E#E (6.1, 5.7-
6.55V), JE# (6.1, 5.0-7.2SV) ICHANRTHEREICA
o dz (P=0.002), SHICARETALN )
572H DD, EIEF BMI X 45208 OFTlL, &
DSV LD EBICH - 7= (833, 2.9-
3.7SV, 1E#E3.6, 3.4-3.7SV, JEi#4.1, 3.6-4.7SV,
P=0.056),

xR 2 EPRRET BMI X5 O & RRAE T — X
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Nutritional status and dietary intake among pregnant women in relation to pre-

pregnancy body mass index in Japan

Kaoru UNO¥*, Yukari TAKEMI*2* Fumi HAYASHI?* and Momo HosokAwa®*

Key words : pregnant women, anemia, underweight, dietary intake, nutrient intake

Objective The present study examined nutritional status and dietary intake of pregnant women in Japan in

Methods

Results

relation to pre-pregnancy body mass index (BMI).

Participants included 141 Japanese women with singleton pregnancies, from the outpatient
department of the S hospital, Gunma prefecture, Japan. T'wo-day food records, dietary assessment
questionnaires, and clinical records were obtained at 20 weeks gestation. Nine patients were exclud-
ed from the study due to morning sickness. The remaining 132 participants were divided into 3
groups according to pre-pregnancy BMI: underweight, normal weight, and overweight. Nutritional
status and dietary intake were analyzed in relation to BMI using the chi-square test, Fisher’s exact
test, Kruskal-Wallis test, one-way analysis of variance, and analysis of covariance with adjustment
for age, employment status, and total energy intake.

Women who were underweight before pregnancy were more frequently working full-time than
normal weight and overweight women. Underweight women were also more frequently anemic (P
=0.038, underweight 39.3%, normal weight 24.7%, overweight 0%) and had lower mean
hemoglobin (Hb) (P=0.021, underweight 11.3 g/dL, normal weight 11.6 g/dL, overweight 12.1
g/dL) and hematocrit (Hct) levels (P=0.025, underweight 33.7%, normal weight 34.3%, over-
weight 36.0%).

Their dietary intake of protein, iron, magnesium, and folic acid was lower than that of normal
weight and overweight women. Their meals tended to include fewer meat, fish, egg, and soybean
dishes (underweight, mean of 4.7 servings per day; normal weight, 6.1 servings; overweight, 6.1

servings) .

Conclusion Pregnant women who were underweight before pregnancy had increased risk of anemia as well

as reduced Hb and Hct levels. They had lower dietary intake of protein, iron and folic acid com-
pared to women in the other BMI categories. Anemia and these nutrient deficiencies are known risk
factors for low birth weight. Our findings suggest the importance of providing underweight pregnant
women with support to improve dietary intake during their pregnancy, especially to increase intake

of protein and iron through consumption of fish and meat dishes.
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