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KEYWORDS Abstract

IUGR;

Macrosomia; ' Objective: To identify adequate weight gain ranges during pregnancy in Japanese
Maternal weight gain; women. Method: Obstetric records from 2001 to 2002 for 46,659 term, singleton,
Cross-sectional vaginally delivered live births was used to estimate IUGR and macrosomia risk. Totat
survey maternal weight gain was grouped according to gestational age-specific percentile

values of weight gain as follows: “very low” {under the 25th), “low” (25th to 49th),
“moderate” (50th to 74th), “high” (75th to 89th), and “very high” (90th and over).
Results: About 6% of infants were identified as having IUGR and 0.9% as macrosomia.
IUGR risk was elevated with low weight gains. Macrosomia risk was related to high
weight gains and previous spontaneous abortions. Conclusion: Achieving weight gains
between the 50th and 75th percentiles for gestational age was considered adequate
for optimal fetal growth in Japanese pregnant women,

© 2006 International Federation of Gynecology and Obstetrics. Published by Elsevier
Ireland Ltd. All rights reserved.

1. Introduction

Recent trends in industrialized countries, such as

the USA, Canada [1], Sweden [2] and Norway [3],

* Corresponding author. Tel.: +81 48 458 6111; fax: +81 48 49 SNOW that infants are born heavier, with increased
3716. mean birth weight and a decline in the prevalence
E-mail address: thidemi@niph.go.jp (H. Takimoto). of low birth weight (LBW: under 2.5 kg). This
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All rights reserved.
doi:10.1016/j.1jg0.2005.12.023

—100—




Maternal weight gain ranges for optimal fetal growth in Japanese women 273

phenomenon has been attributed to an increase in
heavier mothers, and decreased maternal smoking
in pregnancy. By contrast, the mean birth weight of
Japanese infants has steadily declined since the
1980s, despite increasing mean height of young
women since World War I, Mean birth weight in
male and female infants has decreased from 3.23
kg (males) and 3.14 kg (females) in 1980, t0 3.06 kg
(males) and 2.98 kg (females) in 2002, and the
proportion of LBW has increased from 5.2% in 1980
to 9.0% in 2002, Macrosomia, as defined by a birth
weight of 4.0 kg or more, has decreased from 3.0%
in 1980 to 1.0% in 2002 [4]. A new fetal growth
curve has had to be developed to reflect the
changing growth status of Japanese infants [5]
because the standard fetal growth curve developed
by Nishida et al. in 1984 [6] was no longer
applicable due to an increasing number of smaller
infants. Moreover, Increase in LBW among term
singletons has been observed in the national
Children and Infants Growth Survey [7], rising from
2.7% in 1980 to 4.9% in 2000.

This recent trend in reduced fetal size in Japan
may be attributed to changes in maternal health.
First, maternal smoking in pregnancy had increased
from 6.5% in 1990 to 10.9% in 2000 [7]. This is in
accordance with the rise in smoking rates among
young women. Smaking rates in wormnen aged 20—29
years has increased from 11.9% in 1990 to 20.9% in
2000 [8]. Second, the prevalence of underweight
(BMI<18.5 kg/m?) in young Japanese women has
been increasing since 1976 [9]. It has increased
from 15.8% in 1976—1980 to 22.9% in 1995-2000 in
women aged 20—24 years, and 13.5% to 23.7% in
women aged 25-29 years.

in spite of these unfavorable changes regarding
maternal and child health, few attempts have been
made to enhance fetal growth by promoting
greater weight gain during pregnancy. To date,
the only weight gain guideline [10] is for the
prevention of pregnancy toxemia, not for achieving
optimal fetal growth. This study was aimed at
newly developing reference weight gain goals in
Japanese women, using the 2001-2002 data from
the JSOG Perinatal Database.

2. Methods

The data set of 112,257 deliveries in 2001 and 2002
from the 150 obstetric units participating in the
Japan Society of Obstetrics and Gynecology (JSOG)
Perinatal Database was obtained for analyses. Each
year, the Committee requests these units to
provide information on maternal health and birth
outcome on all deliveries at each unit. No private
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information on mothers or children is available in
this database, which is shared freely by JS0G
members for research purposes. This database
covered 4.8% of 2,324,517 births which were
recorded in the Vital Statistics reports in 2001 and
2002 [4].

To determine referent values for weight gain in
pregnancy, the data was limited to low-risk single-
ton term deliveries, according to the exclusion
criteria as shown in Table 1. Cesarean deliveries
were excluded because most of them were refer-
rals from other hospitals for an emergent delivery.
From the remaining cases, 46,659 cases with
complete information available on birth weight,
infant gender, gestational age {weeks), maternal
age, maternal pre-pregnancy and delivery body
weight, obstetric history, pregnancy complications
(pregnancy-induced hypertension and diabetes),
and smoking and drinking history during pregnancy,
was selected. Maternal height was not recorded in
this database.

The latest JSOG criteria define pregnancy-in-
duced hypertension (PiH) as the first onset of
hypertension after 20 weeks gestation [11]. PIH is
further categorized into preeclampsia, which is a
hypertensive state accompanied by proteinuria,
and gestational hypertension, which is a hyperten-
sive state without proteinuria. Proteinuria is de-
fined as urinary protein excretion of 0.3 g/l or
greater in a 24-h urine collection. Hypertension is
defined as a systolic blood pressure Z140 mmHg
and/or a diastolic blood pressure 2110 mmHg, As
the data was collected before the revision of the
PIH criteria, preeclampsia here is hypertension
with heavy proteinuria (urinary protein excretion
2.0 g/l or greater).

The 1984 Nishida standard [6] was applied for
identification of IUGR in our data. Mean birth-
weight minus 1.5 5.D. (standard deviations) was
selected as a cutoff value for IUGR in this standard

Table 1 Cases excluded from analysis (total number
of cases=112,257) .

N % of total

Cesaréan deliveries 30,559  27.2
Delivery method unknown 2258 2.0
Multiple gestations . 8387 7.5
Preterm deliveries (<37 weeks) 19,623 17.5
Post-term deliveries (>41 weeks) = - 623 0.6
Stillbirths and early neonatal depths® 2558 2.3
Maternal deaths . 11 0.01
Congenital anomalies of the infant? 2449 2.2

? Farly neonatal dedth=infaht death within 7 days after
delivery. . ‘ ’
b includes chromosomal disorders,




274

H. Takimoto et al.

rather than the 10th percentile, as it is reported
to be more relevant to infant morbidity rates [6].
Macrosomia was defined as a birthweight over
4000 g.

Maternal total weight gain was grouped accord-
ing to the gestational age-specific percentile values
of weight gain as follows: “very low” (under the
25th), “low” (25th to 49th), “moderate” (50th to
74th), “high” (75th to 89th), and “very high” (90th
and over). Chi-square tests were applied to com-
pare the prevatence of IUGR among different
groups. The multivariate logistic model was applied
to estimate the odds ratios for significantly related
maternal and child factors to IUGR and macro-
somia. A p value of less than 0.05 (two-tailed) was
considered to be significant. All statistical analyses
were performed using the SPSS 11.5J package
program {SPSS Japan Inc., Tokyo).

3. Results

The descriptive characteristics of the 46,659 cases
fulfilling our inclusion criteria are shown in Table 2.
There were 410 cases {0.9%) of macrosomia,
including 18 cases of infants weighing 4500 g and
over. Four hundred and fifty-seven (1.0%) were
conceived through in vitro fertilization (IVF). PiH
was observed in 946 cases, and 196 cases of PIH
(20.3%) had preeclampsia.

The distribution of birthweight according to
infant gender, parity, and gestational age is shown
in Table 3, together with the Nishida standards for
IUGR [6]. Six percent of cases were identified as
having IUGR. In males and females born to primip-
aras, the 10th percentile values for birth weight
were less than 2500 g at 37-38 weeks, The
prevalence of LBW and IUGR were higher in females
than in males at the same gestational age. LBW
prevalence decreased significantly with advanced
gestational age in all four groups (p<0.01) grouped
by infant gender and parity. IUGR prevalence also
decreased with advanced gestational age in males
born to primiparas (p <0.01) and in males {p<0.01)
and females (p<0.01) born to multiparas. The
prevalence of macrosomia increased with advanced
gestational age in all four groups.

In order to categorize maternal weight gain
according to gestational age, four cutoff values
(the 25th, 50th, 75th, and 90th percentiles) for
each gestational age were applied, as shown in
Table 4. Using these cutoffs, maternal weight gains
were categorized into “very low” (under the 25th),
“low” (25th to 50th), “moderate” (50th to 74th),
“high” (75th to 89th), and “very high” (90th and
over). To examine the effect of selected factors on

Table 2 Maternal and infant chardcteristics of the
selected sample

Selected 2002 National
sample data [4]
{h=46,659) (n=1,153,855)

Infants )

Male (%) 50.4 51.4

Birth weight (g)° 2982+ 472 3020°

Birth weight category o
Very low (<1500 g) {%) 0,07 0.7
Low (1500-2500 g) (%) 6.2 8.3
High (>4000 g) (%) 0.9 A

Placental weight (g)* 576 112 -~

Gestational length. (weels)® 92614 -

Mathers :

Age at delivery (years)® 29.9+4.8 29.8
>34 years old (%) 1.3 12.8
<20 years otd (%) 8 1.9

Number of prior gestations® 14+1.2 -

Number of prior deliveries® 0.6£0.8 -~
Primiparas (%) 53.5 49.5

IVF conception 1.0 -

Past preterm deliveries (%) 1.3 -

Past still births (%) 0.9 -

Past spontaneous abortions (%) 12,6 -

Past cesarean deliveries (%) 1.9 -

Pre-pregnancy weight (kg)® 52.2+8.2 ~

Delivery weight (kg)® 62.41+85 —-

Totat welght gain (kg)® 9.9+43 ~

Pregnancy complications -
Pregnancy-induced 20 0 -
hypertension (%)

Diabetes (%)° 1.2 -

Smcking in pregnancy (%) 6.3 -

Drinking in pregnancy (%) 4.6 —

& Mean 1 5.D.
® original data in kg.
¢ Gestatfonal diabetes and pregestational diabetes.

IUGR and macrosomia, the odds ratios (ORs) for
each of these factors was calculated by applying
logistic regression analysis adjusted for maternat
age, parity, pre-pregnancy weight, and infant
gender, as shown in Table 5. Compared to the
reference “moderate” weight gain group, the ORs
for IUGR were significantly high in the “very low”
(2.91, 95% Cl: 2.59—3.26) and “low” (1.48, 95% Ci:
1.34-1,65) weight gain groups. Conception by IVF
or prior negative obstetric history, such as preterm
deliveries, spontaneous abortions, and stillbirths,
were not related to IUGR. Prior cesarean detiveries
did not increase IUGR risk. Maternal PIH and
diabetes were both significant factors increasing
IUGR risk. Preeclamptic mothers presented a higher
OR (5.58, 95% Cl: 3.92—-7.96) for IUGR than mothers
with gestational hypertension (2.88, 95% Cl: 2.27—
3.66). Maternal smoking and drinking both in-
creased IUGR risk.

Compared to the reference “moderate” weight
gain group, the ORs for macrosomia were signifi-
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