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ABSTRACT

Background: Matemal smoking during pregnancy is a major cause of intrauterine growth restriction and childhood
obesity, but only a few studies have examined the association of smoking cessation before and during pregnancy with
fetal and childhood growth. We examined this association in a prospective cohort study in Japan.

Methods: Our study included children born between 1991 and 2006 and their mothers. Using a questionnaire,
maternal smoking status was recorded at pregnancy. The anthropometric data of the children were collected during a
medical check-up at age 3 years. Multiple linear and logistic regression models were used for data analysis stratified
by sex.

Results: In total, 2663 mothers reported their smoking status during early pregnancy, and data were collected from
2230 (83.7%) children at age 3 years. Maternal smoking during pregnancy was associated with a significant reduction
in birth weight (approximately 120-150 g). Body mass index at age 3 years was significantly higher among boys born
to smoking mothers than among boys born to nonsmoking mothers. Maternal smoking during pregnancy was
associated with overweight at age 3 years among boys (adjusted odds ratio, 2.4; 95% CI, 1.03-5.4). However, among
women who stopped smoking in early pregnancy, there was no increase in the risks of a small for gestational age
birth or childhood overweight at age 3 years.

Conclusions: Children born to mothers who stopped smoking before or during early pregnancy had appropriate
fetal and childhood growth.

Key words: smoking cessation; pregnancy; fetal growth; childhood growth

Many expectant mothers modify their health practices
during pregnancy, and one of the most significant changes is

INTRODUCTION

Maternal smoking during pregnancy is a major cause of low
birth weight (LBW) and intrauterine growth restriction.!™
In addition, studies suggest an association between maternal
smoking during pregnancy and childhood obesity.>®
Previously, we described the association between maternal
smoking during pregnancy and fetal/childhood growth.”*

Although there is evidence to suggest that maternal
smoking is harmful for fetal and childhood growth, 13% of
women in the United States and 17% of women in Australia
smoked during pregnancy.'>"* In Japan, the smoking rate
among pregnant women is 5%, and the rate among young
pregnant women is higher than in other age groups.'® Thus,
maternal smoking during pregnancy is an important public
health issue.

quitting smoking.'®” A few previous reports have described
the effect of smoking cessation before and during pregnancy
on perinatal outcomes and fetal growth.*'® To promote
smoking cessation among preghant women, it is important
to provide evidence of the effects of both maternal smoking
and smoking cessation during pregnancy. Women who quit
smoking by the third trimester are not at increased risk of
delivering an LBW infant. However, women who begin
smoking in the late second or third trimester have a higher risk
of delivering an LBW infant, and the risk is equal to that faced
by women who smoke throughout pregnancy.' Prabhu et al
used ultrasound to measure fetal size during the first and
second frimesters and found that maternal smoking in the
second and third trimesters, but not in the first trimester,

Address for correspondence. Dr. Kohta Suzuki, Department of Health Sciences, Interdisciplinary Graduate School of Medicine and Engineering, University of
i, 1110 Shi Chuo, i 409-3898, Japan (e-mail: kohtas@yamanashi.ac.jp).
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Association between
malocclusion and headache
among 12- to 15-year-old
adolescents: a population-based
study

Komazaki Y, Fujiwara T, Ogawa T, Sato M, Suzuki K, Yamagata Z, Moriyama
K. Association between malocclusion and headache among 12- to 15-year-old
adolescents: a population-based study. Community Dent Oral Epidemiol 2014;
42: 572-580. © 2014 John Wiley & Sons A/S. Published by John Wiley & Sons
Ltd

Abstract - Objectives: Headaches are a common problem among adolescents,
and malocclusion is a possible risk factor. The purpose of this study was to
investigate the association between malocclusion and headache among Japanese
adolescents aged 12-15 years using a population-based sample. Methods: A total
of 938 adolescents (94.7% of the target population in Koshu City) participated.
A modified version of the Index of Orthodontic Treatment Need (IOTN) was
used by orthodontists to evaluate occlusal characteristics, and the frequency of
headaches (none, rarely, sometimes) was assessed via questionnaire (N = 938).
Ordered logistic regression analyses were used to analyze the association
between malocclusion and headache. Results: The prevalence of malocclusion
diagnosed using the modified version of the IOTN was 44.9%. Multiple ordered
logistic regression analyses showed that the odds ratio (OR) of having
malocclusion for headache was 1.38 (95% confidence interval [CI]: 1.06-1.80),
after adjustment for demographics, lifestyle, and dental status including
orthodontic treatment history and tooth size. Moreover, among occlusal traits,
lower crowding was independently associated with headache (OR: 1.64, 95%
CI: 1.07-2.51). Conclusions: We found that malocclusion, especially lower
crowding, was associated with headache in a population-based sample of
adolescents aged 12-15 years in Japan. Further study is needed to elucidate the
mechanisms by which malocclusion affects headache.
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Headaches are common in children and adoles-
cents (1). In a recent study, 17% of children in the
United States reported frequent or severe head-
aches (2), and in another study, 23% of junior high
school students in Japan reported severe head-
aches (3). Headaches have a profound impact on
the quality of life of children and adolescents (4),
justifying effective intervention to address associ-
ated risk factors. A wide variety of secondary
causes of headaches includes abnormal intracranial

572

222

pressure (5-7), intracranial hypotension (8-10),
infection (11-13), structural disorders such as brain
tumor (14-16), vascular disorders (17-19), sleep
problems (20-24), substance use such as caffeine
(25-27), systemic disease including eating disor-
ders (24, 28, 29), ocular disorders, such as dry eye
(29, 30), and orofacial dysfunctions, such as tempo-
romandibular disorder (TMD) (31-37). Headache
frequency and severity varies depending on the
underlying cause (1).

doi: 10.1111fcdoe.12111
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ORIGINAL ARTICLE

Availability of a simple self-report sleep questionnaire for
9- to 12-year-old children

Mitsuya YAMAKITA,"? Miri SATO,* Daisuke ANDO,* Kohta SUZUKI? and Zentaro YAMACATA?3
'Faculty of Nursing, Yamanashi Prefectural University, Kofu, ‘Department of Health Sciences, *Center for Birth
Cohort Studies, Interdisciplinary Graduate School of Medicine and Engineering, University of Yamanashi, Chuo,
Yamanashi, and *Department of Physical Education, National Defense Academy, Yokosuka, Kanagawa, Japan

Abstract

Self-report questionnaires about sleep habits are useful for population-based studies because of their
low cost. However, there is no valid and reliable self-report sleep questionnaire for elementary
school-aged children. The aim of this study was to examine the availability of a simple self-report
sleep questionnaire for 9- to 12-year-old children. Participants were 58 children aged 9-12 years
from one elementary school in a rural area of Japan. Participants wore an accelerometer for 10
consecutive days and completed the sleep questionnaire twice. Sleep measures included bedtime,
wake time, and assumed and actual sleep duration on weekdays and weekends. The data obtained
from the accelerometer and sleep/wake scoring software were used to assess criterion validity.
Pearson correlation coefficients and Bland-Altman plots were used to evaluate the relationships
between objective and self-reported sleep measures. Test-retest reliability was evaluated using
intraclass correlation coefficients. The correlations between the objective and questionnaire meas-
ures were moderate to high (r=0.45 to 0.90) and significant, except girls’ wake time, assumed sleep
duration, and actual sleep duration on weekends. The Bland-Altman plots indicated that bedtime and
wake time obtained from the questionnaire were underestimated for both weekdays and weekends.
Test-retest reliability of the questionnaire was high, with intraclass coefficients ranging from 0.71 to
0.99. Although caution should be exercised when evaluating sleep duration on weekends, this
simple self-reported sleep questionnaire is a useful tool for assessing sleep habits in 9- to 12-year-
old children, particularly in school-based and large-scale epidemiological studies.

Key words: reliability, school-aged children, self-report questionnaire, validity.

INTRODUCTION

Sleep is important to child development; it affects physi-
cal growth, behavior, and emotional development and is
closely related to cognitive functioning, academic

performance, and attention.’* Chronic sleep loss is now
epidemic in children and adolescents worldwide.”*
In Japan, for the 50 years from 1960 to 2010, the
average sleep duration of people aged 10 years or older
decreased by 59 minutes.” Short sleep duration has been
shown to significantly increase the risk of obesity from
childhood to adulthood.*** Moreover, short sleep dura-

Correspondence: Dr Mitsuya Yamakita, Faculty of Nursing,
Yamanashi Prefectural University, 1-6-1 Ikeda, Kofu,
Yamanashi 4000062, Japan. Email: y328@yamanashi
-ken.ac.jp

Conflicts of interest: The authors declare no conflicts of
interest.

Accepted 13 May 2014

© 2014 The Authors

tion may be a risk factor for type 2 diabetes' and
impaired bone mass accrual in childhood.™ In light of
the decreased sleep duration and negative consequences
of sleep loss in children, a means of accurately assessing
their sleep habits is essential.

Polysomnography (PSG) is considered the gold
standard of sleep habit measurement, but the cost, time,
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Sleep and Biological Rhythms © 2014 Japanese Society of Sleep Research

224



VI. BRI (RER)

SEILILEE, EBERIE, REBEXH, HARZEXR, IWEAKE NPZ2EIZHT5 2 FRIOEERRE
EEREEREERIZE0OMETSEE. KAO%E 64(1):183-193. 2015.1

#HAHRIE $64% F15 183-193 (2015)
DOI : 10.7600/jspfsm.64.183

ANHPEEAR T 35U B 2 4R ] 0 SBEAR DL & B 8 D LR o> RERT R RR T
e k', ol REE, 2 OKE°, SR KL R AR

A longitudinal study of changes in physical activity and calcaneus quantitative
ultrasound measurement over a 2-year period in Japanese schoolchildren
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Abstract The effects of physical activity (PA) on bone mass gained during growth in Japa-
nese are not well understood. The purpose of this study was to examine whether changes in PA
affected bone mass gained by Japanese schoolchildren, as measured by calcaneus quantitative
ultrasound (QUS). Three hundred and seven children aged 9-13 years participated in the study
and were followed for a 2-year period. The stiffness index (Stiffness) of the calcaneus was mea-
sured by QUS, and PA evaluated by a questionnaire. Participants were divided into two groups
according to PA: high (> 7 hours/week, H) or low (< 7 hours/week, L). Participants were also
divided into four groups according to their 2-year change in PA: consistently high (HH), con-
sistently low (LL), changed from high to low (HL), and changed from low to high (LH). Analy-
sis of covariance was used to compare adjusted Stiffness across all four groups. The adjusted
2-year changes in Stiffness ranked in decreasing order among girls: HH (20.8 %), HL (17.6 %),
LH (14.3 %), and LL (12.2 %), respectively (trend test, P = 0.027). This trend was not observed
among boys. These results suggest that changes in PA significantly affected bone mass gain
among peripubertal girls, and that a continuing PA of more than 7 hours a week (approximately
> 60 min/day) from a young age is effective in increasing peak bone mass. However, given the
limitations of this study, further robust studies which recruit representative samples and consis-
tently employ validated measurement instruments are needed.

Jpn J Phys Fitness Sports Med, 64(1): 183-193 (2015)
Keywords : physical activity, bone mass gain, schoolchildren, longitudinal study
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ABSTRACT

Background: Smoking during pregnancy is related to fetal constraint and accelerated postnatal growth. However,
the pathways between these factors have not been clarified. Pathway analyses that link these factors can help us better
understand the mechanisms involved in this association. Therefore, this study aimed to examine pathways between
maternal smoking during pregnancy and growth in infancy.

Methods: Participants were singletons born between 1993 and 2006 in rural Japan. The outcome was the change in
weight z-score between birth and 3 years of age. Pathways from maternal smoking and other maternal factors (such
as maternal body mass index and work status) to growth in infancy via birth factors (such as birth weight and
gestational age) and breastfeeding were examined using structural equation modeling.

Results: Complete data were available for 1524 children (775 boys and 749 girls). The model fit appeared adequate.
Lower birth weight and non-exclusive breastfeeding mediated the association between maternal smoking during
pregnancy and rapid growth in infancy. Matemal smoking was also directly linked to rapid growth in infancy
(standardized direct effects 0.06, P=0.002). Taking all pathways into account, the standardized total effect of
maternal smoking on growth in infancy was 0.11.

Conclusions: Maternal smoking during pregnancy may both indirectly, through birth weight and breastfeeding
status, and directly influence growth during infancy; however, there may be other pathways that have not yet been
identified.

Key words: child development; maternal exposure; smoking

INTRODUCTION

Appropriate growth during infancy, particularly the rate of
growth, is critical to health in later life. Systematic reviews
have consistently identified an association between rapid
weight gain in infancy and later obesity.! Further, a study
carried out in Barcelona by Ibafez et al demonstrated that
rapid weight gain in infancy is associated with central
adiposity and insulin resistance.* Another study conducted
in the Netherlands indicated that rapid weight gain during very
early infancy is associated with several determinants of
cardiovascular disease and type 2 diabetes in early adulthood.®
Given the results of these studies, it is important to identify the
factors that might be associated with rapid growth during
infancy. Therefore, numerous studies have explored the
factors that may influence growth during this period.

Relationships have been reported between growth in
infancy and maternal factors such as maternal smoking
during pregnancy,® in addition to birth and early-life factors
such as birth weight,” gestational age, and feeding methods.®
However, these factors may also be interrelated. In addition,
birth factors might mediate the effect of parental factors.
These maternal and early-life factors work together to
influence growth in infancy. To better understand the effect
of each factor and the potential interactions among factors,
we attempted to identify the pathways between maternal
factors, birth and early-life factors, and growth in infancy
using pathway analysis.

Among these factors, maternal smoking during pregnancy
has been reported as a major cause of fetal undernutrition
and has been shown to be related to later obesity.” However,
information on mechanisms through which maternal smoking
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v Graduate School of Medicine and Engineering, University of
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Abstract

Pregestational weight status and maternal smoking during pregnancy are significantly asso-
ciated with fetal and childhood growth. However, few studies have examined associations
between childhood growth and combinations of these factors using multilevel analysis. This
study aimed to describe differences in childhood growth trajectories according to these
combinations, using data from a prospective cohort study in Japan. The study participants
were 1,973 women and their singletons, who were bom between April 1, 1991 and March
31,2003. Children were categorized according to whether they were bom to normal-weight,
nonsmoking mothers {NN); normal-weight, smoking mothers {(NS); underweight, nonsmok-
ing mothers {UN); underweight, smoking mothers (US); overweight, nonsmoking mothers
{ON); or overweight, smoking mothers {O8). Birth weight and anthropometric data were col-
lected from 1,965 children at birth {99.6%), 1,655 aged 3 {83.9%), 1,527 aged 5 (77 .4%),
1,497 aged 7-8 (75.9%), and 1,501 aged 9-10 (76.1%). Multilevel analysis examining both
individual and age as different level variables according to sex was used to describe the tra-
jectories of body mass index z scores for statistical analyses. Although children of the OS
group were the leanest at birth, their body mass indices had increased rapidly by 3 years of
age. Moreover, body mass index was also likely to increase in boys in the NS and ON
groups. A different trend was observed in girls. Body mass index decreased from 5 years of
age in gifls in the US group. There were no remarkable differences in body mass index tra-
jectories between children in the other groups. In conclusion, childhood growth trajectories
differed according to combinations of pregestational weight status and matemal smoking
during pregnancy. Further, there were sex-related differences in the associations between
childhood growth and factor combinations.

PLOS ONE | DOI:10.1371/joumal.pone.0118538 February 13, 2015
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ABSTRACT

Recently, it has been suggested that fetal and infant environments are associated with childhood and adulthood health
status, specifically regarding presence of obesity and chronic diseases. This concept is known as the “Developmental
Origins of Health and Disease (DOHaD) hypothesis.” Thus, it is necessary to collect information about the fetal and
infancy periods in order to examine the association between fetal and infancy exposures and later growth. Based on
the DOHaD hypothesis, childhood growth trajectories, which were described by multilevel analysis, might be
important in examining the effects of early-life environment on later-life health. The author and colleagues examined
the association between maternal smoking during pregnancy and fetal/childhood growth, specifically risk of
childhood obesity, by using the dataset from an ongoing prospective cohort study called “Project Koshu,” which
enrolled pregnant women and their children from a rural area of Japan. Children bom to smoking mothers were likely
to have lower birth weights and, thereafter, to show an increase in body mass index compared to children of non-
smoking mothers. Differences in pubertal growth patterns by gender and childhood weight status were then
examined. Growth rate and height gain trajectories were similar between genders, although pubertal growth spurts
were observed earlier in girls than in boys. The overweight/obese children grew faster than did the non-overweight
children in the early pubertal stages, and the non-overweight children caught up and showed greater height gains at
older ages. Because Project Koshu is ongoing, further studies examining new research questions will be conducted
with larger sample sizes.

Key words: smoking; pregnancy: fetal growth; childhood growth; multilevel analysis

Because it is important to obtain accurate descriptions of
matemal and child health status to minimize such biases

INTRODUCTION

Recently, the Developmental Origins of Health and Disease
(DOHaD) hypothesis has been suggested.! Similar concepts,
which describe the association between a specific path of
growth—consisting of slow growth in fetal life and rapidly
increasing body mass index (BMI) as an infant—and the
development of adulthood chronic diseases, were previously
known as fetal programming and Barker’s hypothesis.'”*
Examining these hypotheses and concepts will require
descriptions of the study participants from the fetal period.
However, this information has been difficult to collect in a
timely matter in most birth cohort studies, as participants in
these studies are usually recruited after birth and information
on the prenatal period (eg, maternal lifestyle habits during
pregnancy) is collected retrospectively, leading to potential
information biases and measurement errors.

and ermors, recent studies like the Japan Environment and
Children’s Study have begun recruiting participants during
the early prenatal period.® Prior to these recent studies, an
ongoing prospective cohort study of pregnant women and
their children, called Project Koshu, was initiated in a rural
area of Japan. Although this study has several limitations
(eg, a relatively small sample size), some researchers have
examined the association between fetal environment and
childhood growth using the dataset of this study.”'” For
instance, the relationship between maternal smoking during
pregnancy and childhood growth, especially as it pertains to
childhood obesity, was examined.”*!! The present review
introduces the prospective Project Koshu study and some of
its findings.
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1.

THE ASSOCIATION BETWEEN BODY IMAGE AND CHANGE IN DEPRESSIVE
SYMPTOMS DURING THE PUBERTAL PERIOD AMONG NON-OBESE CHILDREN
IN JAPAN: MULTILEVEL ANALYSES

Sato M, *, Yamagata Z, Suzuki K

(University of Yamanashi, )

This study investigated the effects of body dissatisfaction on the trajectory of
depressive symptoms from ages 9.5 to 12.5 years among non-obese children. Only
non-obese children were analyzed to minimize the probable confounding effect of
weight. Every year, students in Koshu City, Japan, are screened for depressive
symptoms. Information on their weight status and body dissatisfaction is also collected.
Study participants were 754 children who had no depressive symptoms and were not
obese at 9.5 years of age. Participants of each gender were categorized into groups
with high and low depression scores (HD and LD, respectively) to consider the effects
of the baseline on later trajectories of scores. Multilevel analyses were conducted to
examine the association between the two main variables, stratified by sex and HD/LD
group. The results indicated that depression scores were more likely to increase
among children who had body dissatisfaction. The scores of girls with body
dissatisfaction rapidly increased in comparison to those without such dissatisfaction
between the ages of 9.5 and 10.5 years in both LD and HD groups. The scores of boys
with body dissatisfaction also increased rapidly between 10.5 to 11.5 years of age in
the LD group. In conclusion, having body dissatisfaction at the start of puberty might be
an independent risk factor for increased depressive symptoms throughout this period.
From a public health perspective, it is important to pay attention to the strong desire for
thinness, especially in girls, regardless of their actual weight.
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THE INFLUENCE OF INFANCY WEIGHT GAIN ON PATTERNS OF ADOLESCENT
GROWTH IN JAPANESE CHILDREN.

Wei Zheng*, Kohta Suzuki, Miri Sato, Hiroshi Yokomichi, Ryoji Shinohara, Zentaro
Yamagata

(Department of Health Sciences, Interdisciplinary Graduate School of Medicine and

Engineering, University of Yamanashi, Chuo Japan)

Previous studies have indicated that the tempo of growth might be largely established during
infancy. Greater weight gain during infancy was related to taller stature and advanced bone
maturation at 8-9 years of age. However, these studies were carried out in western countries
and the outcome was measured at a single time point. To better understand the influence of
infancy growth rate on later growth in the Asian population, this study explored the overall
growth trajectory from childhood to adolescence in Japanese children with or without rapid
growth during infancy. This study included 563 boys and 543 girls born in Japan between
1991 and 1998. These children were followed up from birth to graduation from junior high
school. Anthropometric data were collected at birth, 3 years of age, and then annually from
first grade at elementary school (6 years of age) to third grade at a junior high school (14
years of age). A change in weight SD scores >+0.67 between birth and 3 years of age in the
same sex was defined as rapid infancy growth. Annual height gain trajectories according to
infancy growth in the same sex were constructed by performing multilevel analysis.
Approximately 26% of the children were recognized as having rapid infancy growth. These
children had lower birth weights and tended to have a taller-than-average stature at 6 years
of age. Height gain trajectories showed that girls with rapid infancy growth initially gained
more height, reached the peak height gain earlier, and experienced an earlier decline in
height gain. Whereas, boys with and without rapid infancy growth had similar height gain
until they reached the peak height gain stage. Subsequently, boys with rapid infancy growth
experienced an early decline in height gain. In conclusion, children with rapid infancy growth
might have taller statures in childhood and experience earlier decline in annual height gain

after the growth peak.
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ASSOCIATION BETWEEN ORTHOSTATIC DYSREGULATION AND DEPRESSION AMONG
JUNIOR HIGH SCHOOL CHILDREN IN JAPAN

Miri Sato?, Kohta Suzuki?, Rouji Shinohara?, Sonoko Mizorogi?, Zentaro Yamagata®) 2
1) Center for Birth Cohort Studies, Interdisciplinary Graduate School of Medicine and
Engineering, University of Yamanashi

2) Department of Health Sciences, Interdisciplinary Graduate School of medicine and

Engineering, University of Yamanashi

[Introduction]: Both depression and orthostatic dysregulation (OD) have become widespread
problems in pubertal mental health. Though it has been suggested that they are comorbid, the
causal relationship remains unclear.

[Objective]: To clarify the causal relation between OD and depression among junior high school
children in Japan.

[Method]: Participants were first-grade students of all junior high schools in Koshu, Japan
between 2008 and 2012. They were followed up after 2 years and their depressive status and
OD, which were surveyed by the Depression Self-Rating Scale for Children (DSRS-C) and
items for diagnosis, respectively, were investigated in the first and third grades. First, students
without OD at the baseline survey were cohort 1. They were followed up to examine the effect
of OD on depression onset. Cohort 2, which consisted of children without depressive symptom
at baseline, was followed up to clarify the effect of depressive symptoms on OD onset. Multiple
logistic regression models examined these associations stratified by sex. Models were adjusted
by DSRS-C score at baseline in cohort 1 and sums of OD items at baseline in cohort 2.
[Results]: The number of participants analyzed was 1319.There were 1117 and 1099
participants in cohorts 1 and 2, respectively. In cohort 1, OD incidence was 18%. In cohort 2,
depression incidence was 7.8%. In cohort 1, depressive symptoms at baseline were associated
with a significantly higher risk of depression onset (odds ratio, 2.7; 95% confidence interval,
1.2-6.0) only in girls. There were significant associations between OD score and OD onset in
both sexes. In cohort 2, there were no significant associations between OD at baseline and
depression onset, while DSRS-C and depression onset were significantly associated in both
sexes.

[Conclusion]: It is suggested that mental health problems might be a major cause of OD. It is

necessary for children with OD, and particularly girls, to check for any mental health issues.
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