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Recent trends in the prevalence of and factors associated
with maternal smoking during pregnancy in Japan

Kohta Suzuki, Miri Sato, Taichiro Tanaka, Naoki Kondo and Zentaro Yamagata
Department of Health Sciences, School of Medicine, University of Yamanashi, Yamanashi, Japan

Abstract

Aim: To compare the prevalence of maternal smoking during pregnancy and the correlations between mater-
nal smoking and other maternal lifestyle or pregnancy factors between the years 1996-2001 and 2001-2006.
Methods: The participants were pregnant women who responded to questionnaires while registering their
pregnancies between 1 April 1996 and 31 March 2001 (Group 1), and between 1 April 2001 and 31 March 2006
(Group 2). The odds ratios were calculated with a 95% confidence interval for maternal smoking during early
pregnancy by using a logistic multivariate regression analysis based on maternal factors.

Results: In Group 1, 1051 pregnant women responded to the questionnaire administered at pregnancy
registration, and 86 (8.2%) mothers reported smoking during early pregnancy. In Group 2, 1022 pregnant
women responded, and 91 (8.9%) mothers reported smoking during early pregnancy. There was no significant
difference between the groups. In both groups, partner smoking and skipping breakfast were significantly
associated with maternal smoking. In Group 2, unintended pregnancy was significantly associated with
maternal smoking,.

Conclusions: To prevent maternal smoking during pregnancy, it is necessary to carefully monitor pregnant

women who report partner smoking, skipping breakfast, and unintended pregnancy.

Key words: obstetrics, prenatal care, smoking.

Introduction

Recently, Japan has witnessed an increase in the
number of low-birthweight infants. In 1975, the inci-
dence of male and female infants weighing under
2500 g at birth was 4.7% and 5.5% of the total births,
respectively, whereas in 2003, this percentage increased
to 8.1% and 10.1%, respectively.!

The correlations between maternal smoking during
pregnancy and each of the perinatal outcomes, namely,
low birthweight, small for gestational age, and preterm
birth, have been reported by many previous studies.”
Many studies have also clarified the association
between maternal smoking during pregnancy and
childhood obesity.” These correlations were also clari-
fied in our previous studies.**® To prevent low birth-

weight and childhood obesity from the viewpoint of
clinical and public health, it is important to further
investigate maternal smoking during pregnancy as a
risk factor for low birthweight and childhood obesity.

Data from a national survey on maternal smoking
during pregnancy in the USA have indicated that the
rate of maternal smoking during pregnancy was 19.5%
in 1989 and decreased to 11% in 2003." A similar
survey in Canada has also revealed a recent decrease in
this rate." This drop is reflected at the global level as
well.”® However, in Japan, the number of women who
smoke during pregnancy has increased: the rate of
maternal smoking during pregnancy was 5.6% in 1990,
increasing to 10.0% in 2000. Moreover, the number of
young Japanese women who are likely to smoke has
also increased recently® Therefore, it is essential to

Received: April 8 2009.
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Gender differences in the association between
maternal smoking during pregnancy and childhood
growth trajectories: multilevel analysis

K Suzuki', N Kondo', M Sato', T Tanaka', D Ando® and Z Yamagata'

! Department of Health Sciences, School of Medicine, University of Yamanashi, Chuo, Yamanashi, Japan and *Department
of Physical Education, National Defence Academy, Yokosuka, Kanagawa, Japan

Objectives: This study examines the gender differences in the association between maternal smoking during pregnancy and
later growth in childhood.

Design: Ongoing prospective cohort study, which is called ‘the Project Koshu’, initiated in the foetal stage to the age of 9-10 years.
Setting: Koshu City which was in Japanese rural area

Participants: The study population comprised children born between 1 April 1991 and 31 March 1999 in Koshu City, Japan,
and their mothers. Maternal smoking during early pregnancy was the exposure studied.

Main outcome measures: Childhood body mass index (BMI) and BMI zscore trajectories of the children born to the smoking
and non-smoking mothers by gender. Multilevel analysis that includes both individual and age as different-level variables was
used for statistical analyses.

Results: The participating mothers delivered 1619 babies during the study period. Birth weight and anthropometric data were
collected from 1603 (at birth, 99.0%), 1358 (at age 3, 83.9%), 1248 (at age 5, 77.1%), 1270 (at age 7-8, 78.4%) and 1274
(at age 9-10, 78.7%) of these children. The mean birth weight of both the male and female children whose mothers had
smoked during pregnancy was significantly low compared with those born to non-smoking mothers (P<0.01). However, the
childhood BMI at each subsequent checkup age significantly increased only among the male children born to the smoking
mothers. Moreover, this increase was continuously observed after 3 years of age. The results of BMI z-score analysis were also
similar to these of BMI analysis.

Conclusions: Smoking by pregnant women decreases the infant birth weight irrespective of gender but increases childhood
weight gain especially by male children. The results might be valuable to explore the mechanism of fetal programming.
international fournal of Obesity (2011) 35, 53-59; doi:10.1038/ij0.2010.198; published online 5 October 2010

Keywords: BMI; childhood growth; smoking; pregnancy; multilevel analysis; gender

Introduction

Barker, who established the foetal origins of adult disease
hypothesis,' has stated that a cause for concern is that the
rising rates of childhood obesity will fuel chronic disease
epidemics, including those of coronary heart disease,
increased blood pressure and adult-onset type 2 diabetes.?
The findings of some studies on foetal programming of
chronic diseases, including obesity-related diseases, are
consistent with the Barker hypothesis, which states that

Correspondence: Professor Z Yamagata, Department of Health Sciences,
School of Medicine, University of Yamanashi 1110 Shimokato, Chuo,
Yamanashi 4093898, Japan.

E-mail: zenymgt@yamanashi.ac.jp

Received 2 September 2009; revised 6 July 2010; accepted 5 August 2010;
published online 5 October 2010
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foetal adaptations to intrauterine undernourishment may
have permanent and specific short- and long-term effects on
the development of various organ systems, including the
cardiovascular and metabolic systems.>* Some studies from
the United Kingdom, Finland and India have suggested that
there might be a relationship between the specific path of
growth, consisting of slow growth in foetal life and rapidly
increasing body mass index (BMI) as an infant, and the
development of type 2 diabetes or coronary heart disease.>™
Therefore, when considering the aetiologies of such diseases,
it is necessary to examine the association between foetal or
perinatal undernourishment and childhood growth.
Maternal smoking during pregnancy is a possible major
cause of foetal undernourishment. Many studies have shown
that maternal smoking during pregnancy affects placental
and foetal circulation, which may lead to intrauterine
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June23-26,2010. Seattle.Washington

B Kohta Suzuki, Miri Sato, Taichiro Tanaka, Naoki Kondo, Zentaro
Yamagata : Gender differences in the association between maternal smoking

during pregnancy and onset phase of childhood overweight [poster session]

Gender differences in the association between maternal smoking during pregnancy and onset phase
of childhood overweight

¥ SUZUKT, M. SATO, T. TANAKA, N. KONDO and 7Z. YAMAGATA (University of Yamanash,
Chuo, Japan)

We previously established the gender differences in the association between maternal smoking
during pregnancy and childhood growth. In this study, we aimed to determine the gender differences
in the association between maternal smoking during pregnancy and childhood overweight (OW) in 2
groups of children: children aged between 0 and 5 vears (early OW group), and those between 5 and
9-10 years (late OW group). Qur study population comprised 1644 children born in Japan between
1991 and 1999 and their mothers. Anthropometric data were gathered through medical check-ups
conducted at 5 years and 9-10 years for 1298 of these children (follow-up rate, 79.0%). Dependent
variables were early OW and late OW. Childhood overweight at 5 years and at 9-10 years were
defined as international cutoff values. Maternal smoking during pregnancy was used as an
independent variable. We used multiple logistic regression analyses to clarify the relationship
between the independent variable and each dependent variable for each gender. Maternal smoking
was associated with early OW in male children (adjusted odds ratio {(OR), 3.1; 95% confidence
interval (CT), 1.5-6.8) and with late OW in female children (adjusted OR, 3.0; 95% CI, 1.0-8.7).
However, maternal smoking during pregnancy showed a significant correlation neither with late OW
in male children nor with early OW in female children. These results suggest that the effects of
maternal smoking during pregnancy tend to appear at different ages according to the gender of the
child. This gender difference rises interesting questions about the mechanism of association between

maternal smoking during pregnancy and childhood overweight and of fetal programming.
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B Miri Sato, Akiko Nagai, Kohta Suzuki, Taichiro Tanaka, Naoki Kondo,
Zentaro Yamagata : Association between the trajectories of weight status and

depression in puberty [poster session]

Association between the trajectories of weight status and depression in puberty

*M Sato, A Nagai, K Suzuki, T Tanaka, N Kondo, 7 Yamagata (University of
Yamanashi, Japan)

Many studies have reported the association between pediatric overweight and
depressive status. Although most of these studies were cross-sectional, the trajectory of
this relationship remains unclear. This study was conducted to examine whether the
body mass index (BMI) trajectory in puberty is associated with depressive status at the
age of 15 years. Children (N = 1026) aged 10 from the Koshu Project, a
community-based cohort study, underwent annual measurements over a 6-year period
for height and weight. Depressive status was surveyed when children were 15 years old.
The presence of depressive symptoms was determined according to the cut-off score of
the Birleson Depression Self-Rating Scale for Children. Eighteen percent of the subjects
had depressive symptoms. The rates of overweight were calculated using the
international BMI cut-off score. We identified 6 clusters of trajectories of weight status
using The SAS PROC TRAJ procedure. Higher rates of overweight groups tended to
decrease during puberty, whereas other groups tend to increase. Finally, multiple logistic
regression analysis was conducted using groups of trajectories as independent variables
and depressive symptoms as dependent variables. The group with the second lowest
scores was most unlikely to have depressive symptoms. Even the normal-weight group
in which the individuals were almost overweight had a significant risk of depression
(odds ratio, 1.9; 95% confidence interval, 1.3-2.9). This study suggested that the
tendency of overweight was an important risk factor for developing the depressive

status in early adolescence.
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Asia Pacific Conference on Tobacco or Health (APACT 2010). Octover 6-9
2010. Sydney.Australia

B Kohta Suzuki, Miri Sato, Zentaro Yamagata.:The change of smoking habits

before and after delivery in Japanese women [poster session]

The change of smoking habits before and after delivery in Japanese women

Kohta SUZUKI* Miri SATO, Zentaro YAMAGATA (University of Yamanashi, JAPAN)

In recent years, maternal smoking during pregnancy has been increasing and this has
also become a major public health problem in Japan. Moreover, it is important to
prevent maternal smoking after delivery because this is a major cause of some of
childhood diseases, such as respiratory disease. However, there were a few studies
which were focused on the change of smoking habits before and after delivery. The aim
of this study was to describe the difference of maternal smoking prevalence between
before and after delivery.

Participants of this prospective study were 627 women who delivered their child
between April 1, 1999 and March 31, 2003. Of these, 564 (90.0%) women responded the
questionnaire about their lifestyle habits at both pregnancy period and the 18 months
after delivery. As a result, 48 (8.8%) and 103 (18.8%) women smoked during pregnancy
and after delivery, respectively. Women who quitted smoking when they recognized
their pregnancy (Risk Ratio (RR): 76.2, 95% confident interval (C1):32.8-177) and who
did not quit smoking during pregnancy (RR' 39.2, 95% CI: 19.7-78.1) were more likely
to smoke after delivery than women who did not smoke before and during pregnancy.
Moreover, partner’s smoking habits, skipping breakfast and pregnancy without family
planning were significantly associated with smoking after delivery. However, women
who quitted smoking before pregnancy did not have a significant risk of recurrent

smoking after delivery.
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