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ABSTRACT

Background: We previously reported that a number of factors related to maternal lifestyle during early pregnancy,
including smoking, are associated with childhood obesity at 5 years of age. In the present study, we investigated
whether the association with maternal smoking persisted to the age of 9-10 years.

Methods: The study population comprised children born between April 1, 1991 and March 31, 1999, and their
mothers. The dependent variables—childhood overweight and obesity at 5 and 9-10 years of age—were defined
according to internationally acknowledged cut-off values. Maternal smoking during early pregnancy was used as the
independent variable.

Results: Mothers who completed a specifically designed questionnaire gave birth to a total of 1644 infants during
the study period. Anthropometric data were collected from 1302 of these children during medical checkups at 9-10
years of age (follow-up rate: 79.2%). Maternal smoking during early pregnancy was associated with obesity in 9- to
10-year-old children (adjusted odds ratio, 1.91; 95% confidence interval, 1.03-3.53). However, the point estimates at
the age of 9-10 years were considerably lower than those at the age of 5 years.

Conclusions: Our results suggest that fetal environment, including exposure to maternal smoking, continues to be
associated with childhood obesity at the age of 9-10 years. )

Key words: smoking; pregnancy; life styles; obesity; fetal programming

INTRODUCTION

The increasing prevalence of childhood obesity will lead to
marked increases in the number of overweight adults and
higher incidences of obesity-related diseases, including
coronary heart disease, high blood pressure, and adult-
onset type 2 diabetes.! Many studies have identified risk
factors for childhood obesity, including eating behavior
and physical activity.? In addition, the findings of some
studies on the fetal programming of chronic diseases,
including obesity-related diseases, are consistent with the
Barker hypothesis, which states that fetal adaptations to
intrauterine undernutrition may have permanent and specific
short- and long-term effects on the development of various
organ systems, including the cardiovascular and metabolic
systems.>® However, no study on fetal programming has
examined the effects of the factors influencing intrauterine
undernutrition, such as maternal smoking during pregnancy,
maternal body mass index, and weight gain during pregnancy.
Several investigators have suggested that maternal smoking

during pregnancy increases the child’s risk of obesity,
during childhood and/or adulthood.”!* We previously
reported that matemal smoking during pregnancy may
influence the onset of obesity and overweight in 5-year-
old children in Japan.* We also suggested that children
whose mothers skipped breakfast before pregnancy were
more likely to become obese and overweight'* because
skipping breakfast may lead to inadequate nutritional
intake.!” Because maternal smoking during pregnancy and
skipping breakfast may both be associated with intrauterine
undernutrition and fetal programming, these maternal habits
are important factors for consideration in investigations of
childhood obesity and overweight. Although there have been
many longitudinal studies on these associations,'® no study
has compared results obtained at 2 different time points from
the same cohort.

In this study, we used data obtained from a prospective
cohort survey to investigate whether the associations of
maternal smoking and skipping breakfast during pregnancy
with childhood obesity persist to the age of 9-10 years.

Address for correspondence. Zentaro Yamagata, Professor, Department of Health Sciences, School of Medicine, University of Yamanashi, 1110 Shimokato, Chuo,

Yamanashi 409-3898, Japan (e-mail: zenymgt@yamanashi.ac.jp).
Copyright © 2009 by the Japan Epidemiological Association
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Association between parent’s child-feeding practices and childhood overweight in Japan

HAGA, C!, SUZUKI, Kt, SATO, M?, ANDO, D?, TANAKA, T and YAMAGATA, 7!

1 University of Yamanashi, Chuo, Japan

2 National Defense Academy, Yokosuka, Japan

Introduction: Parents’ attitudes towards child feeding and concerns about children’s obesity
influence their children’s eating behavior especially during infancy. The Child Feeding
Questionnaire (CFQ), which assessed feeding attitudes (1.perceived responsibility, 2.parent
perceived weight, 3.perceived child weight and 4.child weight concern) and feeding styles
(5.monitoring, 6.restriction and 7.pressure to eat) towards children is one of the few existing
measures to assess the aspects of child feeding attitudes and practices. The aim of this study is

to show the association between parental child feeding practices and childhood overweight.

Methods: The study population comprised 503 non-overweight children at 5 years of age born
between 1994 and 1997, in Japan, and their mothers. Child feeding practices were assessed by
the CFQ, and childhood obesity at 5 and 9-12 years of age were defined as international cutoff
value. The couples were assigned to two groups, overweight group (overweight and obesity
children at 9-12 years of age) and non-overweight group. Statistical analysis was performed

using Student's t-test at a significance level of 5%.

Results: The final data was 478couples (follow-up rate: 95.0%). In male children, the mean
score of item 3, 4, 5 and 6 in CFQ factors was significantly higher among the overweight group.
On the other hand, in female children, the mean score of item 2, 3 and 4 was significantly higher

among the overweight group.

Conclusion: These results suggested that parental feeding style was strongly associated with
childhood obesity in male children, and parental feeding attitudes was strongly in female

children.
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Gender differences in the association between maternal smoking during pregnancy and

childhood growth

Suzuki, K%, Kondo, N?, Sato, M, Tanaka, T%, Ando, D2, Yamagata, Z*

L University of Yamanashi, Chuo, Japan

2 National Defense Academy, Yokosuka, Japan

Introduction: Many studies suggested that there might be gender differences in fetal
programming. However, no study has examined gender differences in the sensitivity to
intrauterine environment which was represented by maternal smoking. In this study, we aimed to
examine gender differences in the association between maternal smoking during pregnancy and

later growth of their children.

Methods: The study population comprised children born between April 1, 1991, and March 31,
1999, in Koshu City, Japan, and their mothers. Maternal smoking during early preghancy was the
exposure studied. We compared the trajectory of body mass index (BMI) from birth to 9 years of
age in exposed and non-exposed participants. Individual growth analysis (SAS Proc Mixed) was

used for statistical analysis.

Results: The mothers who completed the questionnaire delivered 1,532 normal weight babies
during the study period. Anthropometric data were collected from 1,508 (at birth, 98.4%), 1,269
(at 3-years-old, 82.8%), 1,170 (at 5-years-old, 76.4%), 1,182 (at 7-years-old, 77.2%), and
1,186 (at 9-years-old, 77.4%) of these children. The mean birth weight of the children whose
mothers smoked during pregnancy was significantly lower. However, only in male children, the

mean childhood BMIs at each age were significantly higher among these children.

Conclusion: These results suggested that smoking by pregnant mothers decrease infant birth
weight and increase weight gain during childhood, especially in male children. Moreover, these

results might be valuable to explore the mechanism of fetal programming.

1. Conflict of Interest:

None Disclosed.

2. Funding

Research relating to this abstract was funded by KAKENHI(20590639) .
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Association between the change in pediatric weight and depressive status: A
longitudinal study
*M Sato, K Suzuki, T Tanaka, N Kondo, Z Yamagata (University of Yamanashi, Japan)

Background

Recently, many studies have reported the association between pediatric overweight and
depressive status. Although most of these studies were cross-sectional, the course of this
relationship remains unclear. Therefore, this study aimed to examine the relation
between change in weight and depressive status.

Method

In 2007, a prospective cohort study was conducted with 1644 children in grades 4-7.
Anthropometric data was obtained by medical checkups, and depressive status was
determined by using the Birleson Depression Self-Rating Scale for Children (DSRSC)
at baseline and at the 1-year-follow-up. The presence of depressive symptoms was
defined by DSRSC cut-off score. The state of being overweight was defined on the basis
of the international cut-off point for body mass index. The children exhibiting
depressive symptoms at baseline were excluded from the study. The remaining 1529
children were classified into the following 4 groups on the basis of the changes in
weight observed between baseline and the 1-year follow-up: “normal” (reference),
“overweight to normal,” “normal to overweight,” and “overweight.” Multiple logistic
regression analyses were conducted to examine the association between the children
who did not experience depressive symptoms at baseline and those who experienced the
same at follow-up in terms of the change in their weight.

Result

The follow-up rate was 89.9%, and 8.5% of these children experienced depressive
symptoms at follow-up. Children in the “overweight to normal” and “overweight”
groups were significantly associated with depressive status (odds ratio (OR), 3.3; 95%
confidence interval (Cl), 1.3-8.1 and OR, 2.8; 95% ClI, 1.3-5.7, respectively). Moreover,
the tendency of depression was higher in the case of girls or older children.

Conclusion

This study clarified that being overweight is an important factor that poses a risk of
depression in early adolescence.
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Association between sleeping habits in early childhood and orthostatic dysregulation in
puberty: Results from a longitudinal study

*M. SATO, K. SUZUKI, T. TANAKA, N. KONDO, and Z. YAMAGATA (University of
Yamanashi, Chuo, Japan)

Orthostatic dysregulation (OD) such as orthostatic hypotension is becoming the most
common disorder of the autonomic nervous system in puberty. It has been suggested
that such disorders are caused by irregular lifestyles. This study was conducted to
examine whether sleeping habits in early childhood are associated with OD in puberty.
The study population comprised 1384 children born in Japan between 1993 and 1998.
Sleeping habits were studied in 3-year-olds by asking their mothers to fill questionnaire,
and in 2008, i.e. when the children were 10-15 years old, OD symptoms were surveyed
with the help of a questionnaire on OD criteria. Data from both gquestionnaires were
successfully obtained for 1151 children (follow-up rate, 83.2%). According to the
diagnostic criteria, 8% of the children had OD. Multiple logistic regression analysis was
conducted by using sleeping habits as independent variables and OD symptoms as
dependent variables. The results indicated that sleeping before 21:00 and after 23:00
put an individual at a significant risk of OD compared to sleeping between 21:00 and
22:00 (odds ratio (OR): 2.2, 95% confidence interval (Cl): 1.1-4.2; OR: 1.6, 95% CI:
1.0-2.7). Additionally, it was observed that children who wake up earlier do not exhibit
OD symptoms. This study proves that inappropriate sleeping habits in 3-year-olds are
risk factors of OD when these children reach puberty (10-15-years old). A remarkably
high incidence of OD has recently been observed in Japan, and OD is considered to
cause other puberty-related problems such as school truancy. Thus, appropriate
sleeping habits in early childhood are important for regulating autonomic function in later
life.
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Survival analysis approach to assess association between maternal smoking during pregnancy and
childhood obesity

*K. SUZUKI, M. SATO, T. TANAKA, N. KONDO and Z. YAMAGATA (University of Yamanashi,
Chuo, Japan)

We previously clarified the association between maternal lifestyle habits practiced during pregnancy;,
including smoking, and childhood obesity and overweight at 9-10 years of age. In this study, we
aimed to demonstrate this association by performing survival analysis. The study population
comprised 1644 children born in Japan between 1991 and 1999 and their mothers. First, we
performed survival analysis using the Kaplan—Meier method to compare the cumulative rate of
childhood obesity and overweight between mothers with and without smoking during pregnancy. In
this analysis, we analyzed the data of 1428 children and their mothers (follow-up rate, 86.9%). The
result of this analysis showed that the cumulative rate of childhood obesity was significantly
different between mothers with and without smoking habits. Subsequently, we calculated hazard
ratio (HR) of the effect of maternal smoking during pregnancy on childhood obesity and overweight
using the Cox proportional hazard model. In this analysis, we analyzed the data of 1204 children and
their mothers (follow-up rate, 73.2%). Maternal smoking during pregnancy was found to be
associated with childhood obesity (HR, 2.0; 95% confidence interval (Cl), 1.4-2.7). However, no
association was observed between maternal smoking during pregnancy and childhood overweight.
Our results suggested that the effect of fetal environmental factors on childhood obesity is more
pronounced than that on childhood overweight. These results suggested that maternal smoking
during pregnancy may be considered as a significant factor while considering the association

between fetal environment and post-delivery development.
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Missing data of the Birleson Depression Self-Rating Scale
for children: A comparison of 3 imputation methods
Miri SatoY, Kohta Suzuki®, Noki Kondo¥, Taichiro Tanaka®
Daisuke Ando?, Zentaro Yamagata®
1 University of Yamanashi 2 National Defense Academy

Background: Missing data i.e. nonresponse to certain questions is a continuing problem
in survey research. Until recently, the complete case approach to analyzing data was
standard, whether the reasons for missing data were ignorable or not. In the Koshu
Project which is a birth cohort study that commenced in 1988 and continues to date, we
started investigating depression symptoms of children in puberty. There are very few
suggestions about the problems of missing data used in depression scale in children.

Obijective: To clarify the characteristics of the missing data and its effects on a
depression scale in children. To evaluate the results based on the use of 3 different
imputation method with the complete case approach.

Method: In 2006, depression status of children aged 10 to 15 years were surveyed using
the Birleson Depression Self-Rating Scale for children (DSRS-C) in a Japanese rural
area. Respondents who completed all items were compared with those who did not
complete, using t tests and chi-square. Missing data were imputed by personal-mean,
item-mean and multiple imputations. Multiple regression models were used to predict
DSRS-C scores for the 3 imputation techniques and the complete case data.

Results: In a total of 2,100 participants, 4.3 % of the children did not complete all 18
items. There were no significant differences between characteristics of participant who
completed all items and who did not complete. All the imputed means were similar to
the complete case mean. It also demonstrated that the predictors of DSRS-C scores were
similar to a complete case by multiple regression analyses.

Conclusion

The results from this study indicate that using imputation would not significantly alter
the conclusions of our data. Using imputation has the potential to increase the power of
the investigation; researchers should carefully consider imputing missing data as one
strategy.
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Effects of Parental Child-Feeding Attitude on Childhood Overweight
in a Japanese Rural Area

Chiyori Haga !, Kohta Suzuki!, Miri Sato?, Daisuke Ando?, Taichiro Tanaka®, and
Zentaro Yamagata®
! University of Yamanashi, 2 National Defense Academy of Japan

Background/Purpose : It is generally observed that parents' attitudes towards child
feeding and their concerns about childhood obesity influence their children's eating
behavior especially during infancy. The child-feeding questionnaire (CFQ), which
contains 31 items and measures 7 factors, is currently one of the few existing measures
that are used to assess the different aspects of child-feeding attitudes and practices. In
previous study, we have already examined the relationship between parental child
feeding attitudes and childhood obesity by seven factors of the CFQ. However, these
factors aren’t too easy to use for health guidance due to the notional term. Further, this
study aims to discuss in detail the effect of parental child-feeding practices on childhood
overweight.

Methods : This study involves data on elementary school children and their mothers
who participated in a prospective cohort study. For this study, we recruited 1,433
children from the 4™ grade to the 7" grade from a school located in Koshu-city, a
Japanese rural area, and their mothers. While the mothers completed the CFQ in 2006,
their children were weighed in 2008. We conducted multivariate analysis using multiple
logistic regression models to clarify the association between parental child-feeding
attitudes and childhood overweight.

Results:In 2006, 897 parents (all mothers) responded to the CFQ (response rate :
62.6%), and the size data were collected from 735 children in 2008 (follow-up rate:
81.9%). Controlling for child age, the following items significantly predicted higher
child weight 2 years later. These items which were relative risks of girls overweight
were “Perceived parent weight at childhood (5 to 10 years old)”, “Concern about child
having to diet to maintain a desirable weight”, “Keeping some foods out of child’s
reach”, “Offering child favorite foods in exchange for good behavior”, and “Concern
children’s eating much less than they should without parent guidance or regulation”.
On the other hand, no item significantly predicted higher male children’s weight.
Conclusion:These results suggested that parental child weight concern was associated
with childhood obesity, and that the children's gender may play a role in forming their
mother's feeding attitudes and even be associated with the children's overweight.
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