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Objective. We investigated the possible factors related to the birth weight (BW) using the Japanese perinatal database. Methods. The
live infants born at 37 to 41 weeks of gestation were enrolled in this study. Cases with diabetic pregnancy, preeclampsia, an anomalous
fetus, and a fetus with chromosomal abnormalities were excluded. A multiple regression analysis for confounding factors and an
analysis of covariance (ANCOVA) for comparing the BW in 2006 and 2010 were used for the statistical analysis. Results. The BW
significantly decreased from 2950.8 g in 2006 (n = 27,723) to 29375 g in 2010 (n = 38,008) in the overall population, and this
decrease was similar for male and female neonates. All confounding factors, except for the mode of delivery, affected the BW.
Primiparity, smoking, and a female gender were related to the decrease in BW, whereas maternal age, maternal height, weight gain
during pregnancy, BMI, the use of in vitro fertilization, induction of labor, and gestational duration were related to an increased BW.
The ANCOVA showed that no significant change of the BW was seen between 2006 and 2010 (the difference was 2.164 g, P = 0.414).
Conclusion. The gestational duration is the most important factor affecting the BW in singleton term infants.

1. Introduction singleton live infants born at term, using the Japanese

perinatal database (JPDB).
There is a widespread belief that there has been an increase

in the babies’ birth weight (BW) [1, 2] whereas there has
been a decrease in the BW in Japan [3, 4]. The average
BW has fallen by 125g in the past 25 years [5]. Low birth
weight (LBW) in infants has been linked to not only an
increased risk of neonatal mortality and morbidity, physical
and psychomotor developmental delays, and an increased
rate of significant disabilities, but also to long-term problems,
such as developmental origin health and disease (DOHaD)
[6, 7]. Even in adult life, LBW predisposes subjects to chronic
diseases, such as ischemic heart disease and diabetes.
However, the surveillance data reported above included
preterm births and multiple gestations and did not account
for BW in maternal or neonatal characteristics or obstetric
practices in detail [8]. It has also been unclear what factors

2. Materials and Methods

The study protocol was reviewed and approved by the Ethics
Committee of Oita Prefecture Hospital. Detailed descriptions
of the database have been published previously [9, 10].
In brief, a self-administered questionnaire, interview, and
medical records were used to collect information on the
parity, maternal age at delivery, maternal height, body mass
index (BMI) before pregnancy, smoking habit, alcohol intake
during pregnancy, medical history, history of treatment for
infertility, major obstetric complications during pregnancy,
weight gain during pregnancy, mode of delivery, infant sex,
gestational length (weeks), induction of labor, and mode of

have contributed to the neonatal BW.

Therefore, we performed this study to investigate the
possible factors related to the BW in Japan, especially among

delivery. Data entry was routinely performed by attendants
at the time of delivery. The data conform to uniform coding
specifications and diagnostic criteria for complications and
were subject to rigorous quality checking. The dataset for the
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study was provided by the Japan Society of Obstetrics and
Gynecology, where the quality control for the database was
assessed. Thereafter, the data were edited and reviewed.

We restricted our analysis to patients who delivered a
single live infant between 37 and 41 weeks of gestation and
excluded those for whom data were unavailable. Only term
deliveries were included to avoid any effect of the increasing
number of preterm births on the mean BW.

The gestational age was determined based on the men-
strual history, the prenatal examination, and ultrasound
findings during early pregnancy (gestational sac diameter,
crown rump length, and biparietal diameter).

As confounding factors, the maternal age at delivery,
maternal height, body mass index (BMI) before pregnancy,
smoking habit, use of in vitro fertilization, weight gain during
pregnancy, infant sex, the parity, gestational length (weeks),
induction of labor, and mode of delivery were included.

In order to avoid perinatal/obstetrical factors affecting
fetal growth, patients with pregestational/gestational dia-
betes, who had anemia, preeclampsia, an anomalous fetus,
or a fetus with chromosomal abnormalities, were excluded
[8,11,12].

The statistical analyses were performed using the SAS
9.1 software program (SAS Institute, Cary, NC, USA). The
results were expressed as the means + SD. Student’s ¢-test for
continuous variables and the chi-square test for categorical
variables were used. To investigate the association between
the BW and the proposed explanatory variables, we used
multiple regression analysis on the 2006 and 2010 data,
because all variables listed above were included in these data,
and also performed an analysis of covariance (ANCOVA) for
the change, with the significance level set at <0.05.

3. Results

The general characteristics of the survey participants accord-
ing to survey year are shown in Table 1. The change in infants
was characterized by a significant decrease in the mean BW
from 2950.8 g in 2006 (n = 27,723) to 29375g in 2010 (n =
38,008), and this decrease was similar for male and female
infants.

Comparing the factors between 2006 and 2010, the ges-
tational age at delivery was increased and smoking was more
frequent in 2006, whereas the maternal height, pregestational
body weight, pregestational BMI, use of IVE-ET, primiparity,
induction of labor, and rate of cesarean section delivery were
higher in 2010.

In order to identify factors that could explain the decrease
in the birth weight between the two recent survey periods
(2006 and 2010), we applied a multiple regression analysis
using the datasets from the 2006 and 2010 surveys, as shown
in Table2. All confounding factors except the mode of
delivery affected the BW.

Primiparity (-105g), smoking (-108g), and female
gender (-107g) were all related to the decrease in BW,
whereas the maternal age (+2.8g/year), maternal height
(+10.3g/cm), weight gain during pregnancy (+16.3 g/kg),
BMI (+22.3 g/index), use of in vitro fertilization (+37.4 g),

Journal of Pregnancy

TaBLE 1: Comparison of the perinatal/obstetrical variables between
2006 and 2010: results of the univariate analysis (total).

2006 2010 P
Number 27,723 38,008
. . 2950.84 2937.52
Birth weight (g) (510.24) (505.12) <0.0001
Gestational age at 39.087 38.985
delivery (wks) (L933)  (1930) <0.0001
Y
Maternal height (cm) 2842365; gigg 0.006
31119 32.002
Maternal age (yr) (5.015) (5.209) 0.006
Pregestational BMI (23130:77) ?;Z?S 0.041
Weight gain during 9.846 9.842 0.744
pregnancy (kg) (4.454) (4.333) :
637 1,672
IVE-ET (2.3%) (4.4%) <0.0001
T 14,693 20,676
Primiparity (53.0%) (54.4%) <0.0001
. 1,807 1,672
Smoking (5.3%) (4.4%) <0.0001
. 6,542 10,224
Induction of labor (23.6%) (26.9%) <0.0001
. 6,986 10,832
Cesarean delivery (25.2%) (28.5%) <0.0001

() represents the standard deviation or %.

TaBLE 2: Factors affecting the birth weight as determined by a
multiple regression analysis (total).

Partial regression

coefficient P
Gestational age at delivery 160.081
(Iwks) @ss1a-l617y <0000
Primiparity (yes versus no) (112 —2—;2%3? 061 248) <0.0001
Cesarean delivery (yes versus -2.046 0.787
no) (-7.938-6.019) ’
Weight gain during pregnancy 16.269
(kg) (15.479-16.741) <0.0001
g

-107.150
Female gender (~112.585--102.231) <0.0001
Induction of labor 9.714
(yes versus no) (5.483-18.734) <0.0001
Pregestational BMI (/1) @ 22?1:225;) 875) <0.0001
IVF-ET (yes versus no) w. 1217‘—%106453 8) <0.0001
Smoking habit (yes versus no) (-118 ;;(;7_59933 763) <0.0001
Maternal height (/cm) (9.9 33—213)08 64) <0.0001
Maternal age (year) 2.752 (2.117-3.188) <0.0001

induction of labor (+9.7g), and gestational duration
(+160 g/week) were associated with increases in the BW.
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