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ABSTRACT

Background: Low birth weight (LBW) infants do not form a homogeneous group; LBW can be caused by
prematurity or poor fetal growth manifesting as small for gestational age (SGA) infants or intrauterine growth
retardation. We aimed to clarify the relationship of maternal smoking with both SGA and preterm LBW infants.
Methods: The study population comprised pregnant women who registered at the Koshu City between January 1,
1995, and December 31, 2000, and their children. We performed multivariate analyses using multiple logistic
regression models to clarify the relationship of matemal smoking during pregnancy with the SGA outcome and
preterm birth in LBW infants,

Results: In this study period, 1,329 pregnant women responded to questionnaires, and infant data were collected
from 1,100 mothers (follow-up rate: 82.8%). The number of LBW infants was 81 (7.4%). In this cohort, maternal
smoking during early pregnancy was associated with LBW and the SGA outcome. Maternal smoking during early
pregnancy was a risk factor for LBW with SGA outcome and for LBW with full-term birth. However, it was not a
risk factor for LBW with appropriate weight for gestational age (AGA) and LBW with preterm birth.
Conclusion: These results suggested that LBW with AGA and LBW with preterm birth were associated with
other risk factors that were not considered in this study, such as periodontal disease. For the prevention of LBW, not
only abstinence from smoking during pregnancy but also other methods such as establishing a clinical setting
should be adopted.

Key words: Infant, Low Birth Weight; Pregnancy; Risk Factors; Smoking.

INTRODUCTION

In recent years, Japan has witnessed an increase in the
incidence of low birth weight (LBW) infants. In 1975, 5.5%
of all infants born weighed less than 2,500 g, while in 2003,
this value increased to 10.1%.! Contrastingly, other
industrialized countries such as the US, Canada, Sweden, and
Norway have witnessed an opposite trend, i.e., a decrease in
the prevalence of LBW, during the same period.? LBW is a
more important public health problem in Japan than in other
industrialized countries.

The cause of LBW infants can be either preterm birth or
poor fetal growth manifesting as small for gestational age
(SGA) infants or intrauterine growth retardation (IUGR).
Moreover, LBW, SGA, and prematurity or a combination of
these outcomes are closely related to neonatal and long-term
morbidity.>* Preterm birth accounts for a large proportion of

neonatal deaths. 30 It is also increasingly recognized that SGA
babies have an increased risk of developing chronic diseases
in adulthood, such as hypertension, type-2 diabetes, and
coronary heart disease.”8

Maternal smoking during pregnancy is a strong dose-
dependent risk factor for LBW.*!! It also increases the risk of
preterm birth®® although it appears to affect fetal growth
more than gestational duration.’

The relationship between maternal smoking during
pregnancy and each of these pregnancy outcomes, namely,
LBW, SGA infants, and preterm birth, have been reported in
many previous studies;>>'%1213 however, there was an
overlap among the outcomes in these studies. LBW infants do
not form a homogeneous group. For example, LBW babies
who are SGA and those who show appropriate weight for
gestational age (AGA) do not exhibit the same characteristics.
To our knowledge, the relationship between maternal
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Introduction

The prevalence of childhood abesity is rising rapidly worldwide.
It is estimated that at least 155 million children worldwide are
overweight or obese (Lobstein, Baur, & Uauy, 2004). Japan is also
facing the problem of an increasing trend in the prevalence of
childhood obesity, The number of obese boys and girls increased
from 6.1% and 7.1%, respectively, in the period of 1976-1980 to
11.1% and 10.2% in 1996-2000 (Matsushita, Yoshiike, Kaneda,
Yoshita, & Takimoto, 2004). The adverse health consequences of
obesity, its economic costs, and poor response to treatment
emphasize the pressing need for effective prevention strategies.
Aetiology research has already corroborated that obesity is
influenced by multiple genetic and environmental factors (Phi-
lippas & Lo, 2005). With regard to the latter, parents’ child feeding
practices, which shape children's eating behaviours, have been
gaining increasing attention (Birch, 2006; Carnell & Wardle, 2007;
Faith, Scanlon, Birch, Francis, & Sherry, 2004b; Johannsen,
Johannsen, & Specker, 2006).

Parental attitudes towards child feeding and concerns about
children's obesity may influence child-feeding practices, which, in
turn, may have an effect on children’s eating habits and weight
status (Birch et al, 2001; Costanzo & Woody, 1985). Feeding

* Corresponding author.
E-mail address: zenymgt@yamanashi.acjp (Z. Yamagata).

0195-6663/$ - see front matter @ 2008 Elsevier Ltd. All vights reserved.
doi:10.1016/j.apper.2008.06.015

practices may influence children's food intake by creating an eating
environment in the family; further, deciding the type of food,
portion size, and eating time can have an impact on children's
eating habits (Johnson & Birch, 1994). Some parenting behaviours,
such as excessive control of feeding, may interfere with the
children’s ability to respond to their internal cues of hunger and
satiety (Birch & Fisher, 1995; Birch & Fisher, 1998; Rolls, Engell, &
Birch, 2000), thus decreasing the children's capacity to self-
regulate energy intake (Johnson & Birch, 1994) and eventually
influencing their body weight status.

The Child Feeding Questionnaire (CFQ) used in our study was
developed by Birch et al. (2001); it is one of the few existing
measures to assess the various aspects of child feeding attitudes
and practices. The CFQ contains 31 items and measures the
following seven factors: perceived responsibility (three items),
parent perceived weight (four items), perceived child weight (six
items), parents’ concern about child weight (three items),
restriction (eight items), pressure to eat (four items), and
monitoring (three items). These factors were thought to be
possibly associated with the children’s weight status.

Since its development, the CFQ has been applied to investigate
the relationship between parental child feeding beliefs and
attitudes, practices, and children’s proneness to obesity (Faith
et al., 2004a; Hughes, Power, Orlet Fisher, Mueller, & Nicklas, 2005;
Saelens, Ernst, & Epstein, 2000; Spruijt-Metz, Lindquist, Birch,
Fisher, & Goran, 2002). The relationship between children's
adiposity and parental feeding strategies is largely inconclusive,
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Association between maternal lifestyle during early pregnancy and
subsequent childhood obesity in Japan

*K. SUZUKI, D. ANDO, M. SATO, T. TANAKA, N. KONDO and Z. YAMAGATA

(University of Yamanashi, Chuo, Japan)

We previously clarified the association of maternal lifestyle during early pregnancy, including
smoking and breakfast consumption, with childhood obesity and overweight at 5 years of age. In this
study, we aimed to show that this association continued up to 9-10 years of age in the same study
area. The study population comprised 1276 children born between 1991 and 1997, in Japan, and
their mothers. The dependent variables, namely, childhood overweight and obesity at 9-10 years of
age were defined as international cutoff value. Maternal lifestyles during early pregnancy were used
as independent variables. Anthropometric data were collected from 996 of these children (follow-up
rate: 78.1%). Maternal smoking during early pregnancy was found to be associated with obesity in
the 9- to 10-year-old children (adjusted odds ratio (OR): 2.9; 95% confidence interval (CI): 1.0-8.2).
Further, we found that children whose mothers skip breakfast are likely to become obese (adjusted
OR: 2.4; 95% CI: 1.0-5.6).0n the other hand, there was no association between maternal lifestyle
during early pregnancy and childhood overweight. Childhood overweight might also be caused by
childhood lifestyle. Our results suggested that the effect of these environmental factors on childhood
overweight might be more pronounced at 9-10 years of age than at 5 years of age. Moreover, our
results clarified that both maternal smoking and skipping breakfast during early pregnancy might be
independent risk factors for childhood obesity. These results suggested that both maternal smoking
and dietary habits during pregnancy may be considered while considering the association between

fetal environment and post-delivery development.
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Relationship between Prenatal Alcohol Exposure and Depressive
Symptoms in Children

*M. Sato, K. Suzuki, D Ando, T. Tanaka, N. Kondo, and Z. Yamagata

(University of Yamanashi Chuo, Japan)

Maternal alcohol consumption during pregnancy leads to various disorders such as fetal
alcohol spectrum disorders. In these disorders, alcohol-related neurodevelopmental
disorders exerts remarkable effects on child developments related to their psychological
problems . Especially, a significant relationship has been reported between prenatal alcohol
exposure (PAE) and depressive status in children; this is also consistent with the anatomical
perspective. Recently, a remarkably high incidence of pediatric depressive status has been
observed in Japan. Therefore, the purpose of this study was to examine the association
between PAE and the self-reported of depressive symptoms in children between the ages of
10 and 15 years old. The initial cohort comprised 1276 infants born in between 1991 to 1997
and their mothers in Japan. The each mother was interviewed about their lifestyles including
their alcohol consumptions. In 2007, depressive status of the children was determined using
Birleson’s depression self-rating scale for children. As a result, there were 877 out of 1276
data successfully obtained satisfying with both data of the children and their mothers, and
the follow-up rate was 68.7%. A total of 84 mothers (9.6%) consumed alcohol during
pregnancy. The odds ratio between PAE and depressive status was 2.2(95%Cl 1.1-4.2)
using a multiple logistic regression analysis. This study found that PAE was significantly
associated with depressive status in a community-based study. Furthermore, whether the
children's depressive status were congenital or acquired the each of possibilities are

complexly related so that more specific studies are required to clarify them.
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Association between maternal lifestyle during early pregnancy and onset
phase of childhood overweight

K Suzuki, D Ando, T Tanaka, M Sato, N Kondo, Z Yamagata

University of Yamanashi, School of Medicine, Japan

Introduction: We previously clarified the association of maternal lifestyle during early
pregnancy, including smoking and breakfast consumption, with childhood obesity and
overweight at 5 years of age and 9-10years of age. To prevent childhood obesity, we
considered that it was important to specify the risk factor about each onset phase.
Obijectives: We aimed to clarify the association between maternal lifestyle during early
pregnancy and being childhood overweight between birth and 5 years of age, and
between 5 years of age and 9-10 years of age.

Method: The study population comprised children born between April 1, 1991 and
March 31, 1997, in Japan, and their mothers. The dependent variables were being
childhood overweight between birth and 5 years of age, and between 5 years of age and
9-10 years of age. Childhood overweight at 5 years of age and 9-10 years of age were
defined as international cutoff value. Maternal lifestyles during early pregnancy were
used as independent variables. We used a multiple logistic regression analysis to clarify
the relationship of maternal lifestyle during early pregnancy with each dependent
variable.

Results: The mothers who answered the questionnaire gave birth to 1276 babies during
the study period. From among these, anthropometric data were collected from 868 of
these children during the medical checkup at 5 years of age and 9-10 years of age
(follow-up rate: 68.0%). The number of overweight children at 9-10 years of age was
147 (16.9%). Of these, 67 (45.6%) children were overweight at 5 years of age. The
maternal smoking habit was associated with the children being overweight between
birth and 5 years of age (adjusted odds ratio (OR): 3.6, 95% confidence interval (CI):
1.4-9.2). The children whose mothers skipped breakfast were likely to become
overweight (adjusted OR: 2.6; 95% CI: 1.3-5.3). On the other hand, there was no
association between maternal lifestyle during early pregnancy and being childhood
overweight between 5 years of age and 9-10 years of age.

Conclusion: These results suggested that there were some differences of risk factor
about each onset phase of childhood overweight. We believe that maternal lifestyle
during early pregnancy is an important contributor to the prevention of being childhood
overweight between birth and 5 years of age.
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[P S

HIF T OX5E1EL 1181 ATHY ., 205 BIKHAKEIIT 100 A (8.5%) Th-o7o, 1
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DEBIC L DR ZT 5720, Bl E BRI T 2ROEROBEEEZH LN T D
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LS i B Wl = N D R B el

[71£] 199444 H 7> 5199743 H £ TIZILRR PN AR /NRE 2B 255 & L
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NERKSTNDHEE LD, 3 [FH2K-TWDHEKLD], 4 [FOREZLEL TS,
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DTN T3P HRER S 3L, TNFIUTHOW TR Y v b — FRECHE b EID, fET
(X, BLHNT, 5rRRE IS IR C/NFEARRA~ 6L TR & 72 o 7 (IETRE) . 36 KON
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HRTOFEMEOEE, t REEZRVTRE LT,

[R5 3R] SRR NI s R 2 222 L2 RIZT00 N TH Y . 2D 5 5200645 O (7
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