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ak— MFEE{THI DO Tr Y27 hE LTD EFE Lz, ZOMRATEOBNT T, HHBEGHE
ER, ARSSIR, TR, BER)OIFE A ETRTOBEIBERI DS 2004 4% Tl & L —E ORI
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Two Cohort and Three Independent Anonymous Twin Projects at the Keio Twin

Research Center (KoTReC)
Juko Ando,! Keiko K. Fujisawa,! Chizuru Shikishima,? Kai Hiraishi,3 Mari Nozaki,*
Shinji Yamagata,> Yusuke Takahashi,6 Koken Ozaki,” Kunitake Suzuki,® Minako
Deno,® Shoko Sasaki,4 Tatsushi Toda,® Kazuhiro Kobayashi,© Yutaro Sugimoto,!
Mitsuhiro Okada,! Nobuhiko Kijima,!! Yutaka Ono,!2 Kimio Yoshimura,3 Shinichiro
Kakihana,'4 Hiroko Maekawa,!® Toshimitsu Kamakura,'6 Koichi Nonaka,!” Noriko
Kato,18 and Syuichi Ookil?

(1 Faculty of Letters, Keio University, 2 Keio Advanced Research Centers, Keio University, 3
Department of Psychology, Yasuda Women's University, 4 Graduate School of Arts and Sciences,
The University of Tokyo, 5 National Center for University Entrance Examinations, 6 Center for the
Promotion of Excellence in Higher Education, Kyoto University, 7 Department of Data Science, The
Institute of Statistical Mathematics, 8 Osaka University of Human Sciences, 9 Correspondence
Division, Musashino University, 10 Graduate School of Medicine, Kobe University, 11 Faculty of
Business and Commerce, Keio University, 12 National Center for Cognitive Behavior Therapy and
Research, National Center for Neurology and Psychiatry, 13 School of Medicine, Keio University, 14
Department of Home Economics, Koriyama Women's University, 15 Department of Intercultural
Studies, Faculty of Literature, Kanazawa Gakuin, Ishikawa University, 16 Faculty of Letters, Aichi
University, 17 Faculty of Human Sciences, Wako University, 18 National Institute of Public Health,
19 1shikawa Prefectural Nursing University)
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Abstract
The Keio Twin Research Center has conducted two longitudinal twin cohort projects and has
collected three independent and anonymous twin data sets for studies of phenotypes related to
psychological, socio-economic, and mental health factors. The Keio Twin Study has examined
adolescent and adult cohorts, with a total of over 2,400 pairs of twins and their parents. DNA
samples are available for approximately 600 of these twin pairs. The Tokyo Twin Cohort Project has
followed a total of 1,600 twin pairs from infancy to early childhood. The large-scale cross-sectional
twin study (CROSS) has collected data from over 4,000 twin pairs, from 3 to 26 years of age, and
from two high school twin cohorts containing a total of 1,000 pairs of twins. These data sets of
anonymous twin studies have mainly targeted academic performance, attitude, and social
environment. The present article introduces the research designs and major findings of our center,
such as genetic structures of cognitive abilities, personality traits, and academic performances,
developmental effects of genes and environment on attitude, socio-cognitive ability and parenting,
genes x environment interaction on attitude and conduct problem, and statistical methodological
challenges and so on. We discuss the challenges in conducting twin research in Japan.

(Twin Research and Human Genetics, Volume 16 Number 3 pp. 202-216)

An Overview of Multidisciplinary Research Resources
at the Osaka University Center for Twin Research
Kazuo Hayakawa,!2 Yoshinori Iwatani,!"3 and the Osaka Twin Research Group
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(1Center for Twin Research, Osaka University Graduate School of Medicine, 2Department of
Health Promotion Sciences, Area of Nursing, Division of Health Sciences, Osaka University
Graduate School of Medicine, 3Department of Biomedical Informatics, Area of Medical Technology
and Science, Division of Health Sciences, Osaka University Graduate School of Medicine)

Keywords: Twin Research Center, twin biobank, epigenetics
Abstract
Osaka University Center for Twin Research is currently organizing a government-funded,
multidisciplinary research project using a large registry of aged twins living in Japan. The purpose
of the project is to collect various information as well as biological resources from registered twins,
and to establish a biobank and databases for preserving and managing these data and resources.
The Center is collecting data from twin pairs, both of whom have agreed to participate in a one-day
comprehensive medical examination. The following data are being collected: physical data (e.g.,
height, body mass, blood pressure, theoretical visceral fat, pulse wave velocity, and bone density),
data regarding epidemiology (e.g., medical history, lifestyle, quality of life, mood status, cognitive
function, and nutrition), electrocardiogram, ultrasonography (carotid artery and thyroid), dentistry,
plastic surgery, positron emission tomography, magnetoencephalogram, and magnetic resonance
imaging of brain. These data are then aggregated and systematically stored in specific databases.
In addition, peripheral blood is obtained from the participants, and then genomic DNA is purified
and sera are stored. A wide variety of studies are ongoing, and more are in the planning stage.
(Twin Research and Human Genetics, Volume 16 Number 3 pp. 217-220)

Infant Mortality Among Singletons and Twins in Japan During 1999-2008
on the Basis of Risk Factors
Yoko Imaizumi and Kazuo Hayakawa
(Department of Health Sciences, Graduate School of Medicine, Osaka University)

Keywords: infant mortality, singletons, twins, risk factors, gestational age, maternal age,
epidemiology

Abstract

The infant mortality rate (IMR) among single and twin births from 1999 to 2008 was analyzed
using Japanese Vital Statistics. The IMR was 5.3-fold higher in twins than in singletons in 1999
and decreased to 3.9-fold in 2008. The reduced risk of infant mortality in twins relative to
singletons may be related, partially, to survival rates, which improved after fetoscopic laser
photocoagulation for twin - twin transfusion syndrome. The proportion of neonatal deaths among
total infant deaths was 54% for singletons and 74% for twins. Thus, intensive care of single and
twin births may be very important during the first month of life to reduce the IMR. The IMR
decreased as gestational age (GA) rose in singletons, whereas the IMR in twins decreased as GA
rose until 37 weeks and increased thereafter. The IMR was significantly higher in twins than in
singletons from the shortest GA (<24 weeks) to 28 weeks as well as >38 weeks, whereas the IMR
was significantly higher in singletons than in twins from 30 to 36 weeks. As for maternal age, the
early neonatal and neonatal mortality rates as well as the IMR in singletons were significantly
higher in the youngest maternal age group than in the oldest one, whereas the opposite result was

obtained in twins. The lowest IMR in singletons was 1.1 per 1,000 live births for >38 weeks of
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gestation and heaviest birth weight (>2,000 g), while the lowest IMR in twins was 1.8 at 37 weeks
and >2,000 g.
(Twin Research and Human Genetics, Volume 16 Number 2, pp. 639-644. )

The End of a Triplet Epidemic and Infant Mortality in Japan, 1999-2008
Yoko Imaizumi and Kazuo Hayakawa
(Department of Health Sciences, Graduate School of Medicine, Osaka University)

Keywords: Triplet rate; Infant mortality; Risk factors; Gestational age; Birth weight; Maternal age;
Birth order

Abstract

Objective: To estimate triplet rates for like-sexed and unlike-sexed sets, and infant mortality rate
(IMR), and also to find risk factors for IMR in triplets.

Study design: These rates were estimated using Japanese Vital Statistics from 1999 to 2008.
Results: Like-sexed and unlike-sexed triplet rates decreased significantly from 1999 to 2008. In
1999, the rate was 2.0-fold higher in unlike-sexed triplets than in like-sexed ones, but the
difference decreased to 1.6 fold in 2008. The overall triplet rate was 284 per million deliveries in
1999 and decreased to 163 in 2008. The proportion of neonatal deaths among total infant deaths
was 79%. Intensive care of triplets during the neonatal period is very important to decrease IMR.
IMR was 36 per 1000 live births in 1999-2000 and decreased to 21 in 2007-2008. The relative risk
for younger mothers (<25 years) vs. mothers aged 35-39 years was 2.0-fold and that of mothers aged
> 40 years vs. age 35-39 years was 3.0-fold. IMR decreased as gestational age increased, and the
lowest IMR was 4.9 for > 34 weeks. IMR decreased as birth weight (BW) increased and the lowest
IMR was 4.5 for BW > 1500 g.

Conclusion: Triplet rates for unlike-sexed sets decreased by 50% during the period. The changes in
the rate of triplets may signal the end of a triplet epidemic. IMR for extremely low BW infants was
independent of maternal age but not of gestational age. The lowest IMR was for second-order
triplets. (Gynecol Obstet 2013, 3:139.doi : 10.4172/2161-0932.1000139)

Infant Mortality Attributable to Birth Defects in Singletons and Twins in Japan,
1995-2008
Yoko Imaizumi* and Kazuo Hayakawa
(Department of Health Sciences, Graduate School of Medicine, Osaka University)

Keywords: Infant mortality, Neonatal mortality, Birth defects, Twins, Singletons, Risk
factors

Abstract

Objective: To evaluate the Infant Mortality Rate (IMR) associated with birth defects in singletons
and twins and to identify risk factors for IMR.

Study design: IMR was estimated using Japanese vital statistics from 1995 to 2008.

Results: All IMRs associated with birth defects significantly decreased from 1995 to 2008 for both
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singletons and twins. IMR was approximately 3-fold higher in the latter than in the former during
the period 1995-2008. In contrast, IMR with chromosomal abnormalities was the same in
singletons and twins. The proportion of infant deaths associated with all birth defects among the
total number of infant deaths was nearly constant (40%) during the examination period in
singletons. In contrast, the value in twins was 20% in 1995 and increased to 25% in 2008. During
the period, IMR significantly decreased in six categories of birth defects in singletons and two
categories in twins. The Relative Risk (RR) in twins vs. singletons was 52-fold for anencephaly and
14-fold for patent ductus arteriosus. RR in twins vs. singletons was 2.9-fold for IMR and 3.8-fold for
the neonatal mortality rate. With regard to the circulatory system (Q20-Q28), RR of IMR in twins
vs. singletons decreased with maternal age (MA) (from 7.6-fold to 2-fold). For chromosomal
abnormalities (Q90-Q99), IMR in singletons was 15-fold higher for the oldest MA group than in the
youngest group. With regard to the Gestational Age (GA) and birth weight, IMR associated with all
birth defects decreased with an increase in GA from the shortest week of GA to the longest and
from the lowest birth weight to the highest.

Conclusion: IMR associated with all birth defects decreased significantly from 1995 to 2008 for both
singletons and twins. RR in twins vs. singletons was approximately 3-fold during the period
1995-2008. IMR for Q90-Q99 was similar in singletons and twins. IMR of anencephaly in twins
increased following in vitro fertilization and stimulation of ovulation. To reduce different IMRs
between twins and singletons, it is important to provide intensive care for twin babies during the

neonatal period.
(Gynecol Obstet 2013, 3:150.d0i.:10.4172/2161-0932.1000150.)

Sudden Infant Death Syndrome in Twins and Singletons in Japan, 1995-2008

Yoko Imaizumi and Kazuo Hayakawa
(Department of Health Sciences, Graduate School of Medicine, Osaka University)

Keywords: Infant death syndrome; Twins
Abstract

Objective: To compare the infant mortality rate IMR) due to sudden infant death syndrome (SIDS)

in twins and singletons and consider the risk factors of SIDS.

Materials and methods: The IMR due to SIDS was analyzed among twins and singletons from 1995
to 2008 using the Japanese Vital Statistics.

Results and discussion: The IMR for both twins and singletons decreased (1/3-1/4) significantly
during 1995- 2008 and was significantly higher among twins than in singletons during 1995-2000
and 2003-2004. The relative risks of SIDS for maternal age groups between <25 years and 30-34
years were 9-fold for twins and 3-fold for singletons. The IMR increased with parity for both 1st-
and 2nd-twin born. Seasonal variations were observed in IMRs for twins and singletons. The time
of death from 4 a.m. to 7 a.m. was a risk factor for SIDS in twins and singletons.

Conclusion: The relative risks for SIDS in twins and singletons decreased after 2005. The SIDS
IMR was lower in Japan than in the US, the UK, and Canada which related to lower percentage of
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prone and facedown sleeps position in Japan. The concordance rate of SIDS was uncommon in
twins. Younger maternal age is a risk factor for both twins and singletons.
(Pediatrics & Therapeutics, Volume 3 * Issue 1 + 1000140)

Genetic and Environmental Influences on Oral Condition among Elder Twins

Y. Kurushimal, K. Ikebel, K. MAatsudal, K. Enokil, S. Ogata2, M. Yamashita3, S. Murakami3, K.
Kato?, K. Hayakawa2, and Y. Maedal

(*Gerodontology and Oral Rehabilitation, Osaka University Graduate School of Dentistry
2Center for Twin Research, Osaka University Graduate School of Medicine, Osaka University
3Department of Periodontology, Osaka University Graduate School of Dentistry)

Keywords: Elderly, Function, Genetics, Teeth and oral disease

Abstract

Objectives:

Monozygotic (MZ) co-twins share the same genes, whereas dizygotic (DZ) co-twins on average
share only half of their genes. Therefore, by assuming the both types of twins, we can estimate
the relative contributions of genetic and environmental influences. The aim of this study was
to quantify the relative contributions of genetic and environmental factors to oral disease and
function in elder twins.

Methods:

Participants were elder twins, collected from Osaka University twin registry, because they
were suitable to determine environmental factors for longer life. Collected data were included
1) number of teeth and 2) periodontal status as oral disease, and 3) stimulated salivary flow
rate (SSFR) and 4) masticatory performance as oral function. Data were subjected to
univariate genetic analysis with the structural equation modeling by means of the software
package, Mx (Neale. 1997). In this method, variability is partitioned into variance components
for additive genetic effects (A) that is the summation of the effect of all individual genes
influencing a trait; for dominant genetic effects (D) which is equal to homozygous dominant
genotype; for common environmental effects (C) to which both members of a twin pair reared
together are exposed; and individual-specific environmental effects (E) which are exposures not
necessarily shared by twins, and the most fittest model is provided.

Results:
The subjects consisted of 46 MZ pairs and 11 DZ pairs, who were confirmed zygosity by DNA
fingerprinting methods. The age of subjects were 69.4+12.2 years. Number of teeth (C: 66%; E:
34%) and periodontal disease (C: 45%; E: 55%) fitted CE model. However, SSFR (A: 56%; E:
44%) and masticatory performance (A: 71%; E: 29%) fitted AE model.
Conclusions:
These data suggested that genetic factors contributed significantly to oral function, in contrast
to oral disease.

(Annual Meeting of the International Association for Dental Research 2013, Seatle, Geriatric
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Fatal Child Maltreatment Associated with Multiple Births in Japan: Nationwide Data
between July 2003 and March 2011.
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S.Ooki
(ARSI ERT)
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Abstract
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SHERIT, REBEEZ D756 1.8 (95%CI1 1.0-3.0) . KBPEAZFRVZ5E 2.7 (95%C1 1.5-4.8) Th o7,
ZHEFHE (FEHT-V) OFMxHERIL, KEMEEEFD75E 3.6 (95%Cl 2.1-6.2) . KIEBMEZFRWIZHE
4.9 (95%Cl12.7-9.0) ThHo7c, ZOMXHERRIT 10 fRAEIROFHERR (12.9 7213 22.2) & 3 uEne
RO WEBNCZ S Y KHAEREROMER (1.4 £7213 2.9) & HETIESCORE WEBNIZSH -
77
fEam o ZIRREGDFETIE, BH70 THLHRESH TV THEFMEOMIERN EFH LT, 24T
IR« ZIWIIFIEICH L TRERA NV AZSZ TODAREMENH VY . #Y 2 3E E M AR RIS
RETHDLZ &x, REEFEFEITIERTETHD,

(Environmental Health and Preventive Medicine, doi: 10.1007/s12199-013-0335-9, 2013.)

Japanese Database of Families with Twins and Higher-Order Multiples
Syuichi Ooki

(Department of Health Science, Ishikawa Prefectural Nursing University)

Keywords: families with multiples, growth and development, developmental origin of health and
disease hypothesis, nationwide survey

Abstract

To gain widespread participation, epidemiologic studies of twins from pregnancy through the
childhood period are expected to reflect the needs and concerns of families and provide participants
with appropriate and useful feedback based on scientific evidence. Our most recent database on
families with twins throughout Japan is based on a questionnaire survey conducted from January
2010 to August 2011. Mailed or hand-delivered questionnaires, consisting of over 550 items were
used to collect the basic data. The response rate was 40% (956/2,401). This is part of a nation-wide
study designed to assess the long-term effect of perinatal conditions on mothers of multiples. Its
aim was to study the growth and development of multiples in childhood, and to conduct a genetic
epidemiologic study to test the developmental origin of health and disease hypothesis. One of the
ultimate aims of this research was to provide evidence-based information on parenting multiples
from pregnancy through childhood to families with multiples.
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(Twin Research and Human Genetics, Volume 16 Number 3 pp. 221-225)
Twin Database of the Secondary School Attached to the Faculty of Education of the
University of Tokyo: Lifecourse Database of Twins
Syuichi Ooki

(Department of Health Science, Ishikawa Prefectural Nursing University)

Keywords: longitudinal twin data, life course epidemiology
Abstract
This article profiles the historical twin databases of the secondary education school attached to the
Faculty of Education at the University of Tokyo. The school was established in 1948. Every year,
about 50 pairs of twins of all sex and zygosity combinations and aged 11-12 years take an
examination, and about 10-20 pairs are admitted based on the results. Three data sets exist: one for
applicants (11-12 years), one for junior and senior high school students (12-18 years), and one for
graduates (18-79 years). Record linkage of these three databases should facilitate several important
research projects; for example, the lifecourse genetic epidemiologic studies and verification of
so-called developmental origin of health and disease hypothesis.

(Twin Research and Human Genetics, Volume 16 Number 3 pp. 226-230)

Characteristics of Fatal Child Maltreatment Associated with Multiple Births in Japan.
(BAIZI T %L ha HEEIZBIR S 2 EFREDREK)
S.Ook1
CA ISR #ERT)

Keywords : Wl#EERfE, ZIRFEE, 2FET—%, 5722
Abstract
OO BIIE, AAROZIEFEREIZRB T EFEOREAEH LT HZ L THDH, 200347 AND
2011 F 3 H £ CITHRA Lo, ZIREREICIH T DIERPPEEH 2 MMENICHRRE Lz, 2O, 0D 17
% £ COEMIEEFITHRE 437 WTHY, 2055 14 OZRENEG TN, 14 DZIRITIE, m%ﬁ*
BL, BRTSIIThoTe, KESOHEBIZEWT, ZIRIE & B IEDER LR OMICAE 22T
&b%h&#ofco LL, ZrE (5722) OBGAIZE 0 »2AREFNAERICDRL, —FEHTZV O

WOBNAEIZEPoTo, RIS FREEHEN RO FHN L b o7, 12FEDSH 6 FJET
{ﬁ@mﬂ@%fﬁﬁ‘%x Tz, 2oL, cotwin (722D 5 —FH0R) 6 BN EEN TV, S5
220 1V REGVPERZZTEFTIE, KRR, &9 —HDOSIBENRWEET D2 L, RESH
EOENNROND Z &, ST T 2 PO DR M EROER L R 2 mICh -7z, BIKT 4
FREZHITE TAFEHIRA T STz, ZOPICITREEMD 3 FHMNE il (43%=3/7) . AR
DETOEET — 2 21T, LTFORGRNPTB I N, ZIREFESEBFERE LV b ERFEEG D5 LM
FEREWELR & LT ZIRERICEB T IR REAIN — DO HERK L A AT N B D, £ LT,
BNMSTZO - NS EIFICHET D Z ERFIOERTH LY LLeV, JEREFHNI T 5 Hk
E, BIREISHT 256 L0 b5 JIRT 25601, KVBEBRTHLATREMERD D,

(Twin Research and Human Genetics, 16(3),743-750, 2013)
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Theoretical Model of the Relationship between Single Embryo Transfer Rate and Multiple
Pregnancy Rate in Japan
(BARICEIT 5 H—BHEOE REE & LRITEROE G OBEROERET V)
S.Ooki
NESLHERT)

Abstract
ZOWFFED BRJIX, AFEMBIER (ART) ICB1T D H IR (SET) MEMRIERSRE A & ORERD &

EONEHONCTHZETHD, £, SET75>jﬁ& L7286 OIS T THIAE R Z WENICHEE L
7o W 7EA FIBRAGRE L. BARIZIIT 5200747 520094 DART A .T ZEHITHET LT, E
FRATUZ X AR, SETIC X D AR 2R D40-80% % 5 3D 2 #EPH Tk, ZIRITHRIT 1%‘%’3 2 Lz,
SETH & DM Be b Tl BT EUT M AT IR 2 8 RKeF L, SETH K& D & fgﬁx[ﬂ TiE, EREEIEZ
FRITEIRAR 2l D 3T U 7, ZHRITEIRRILSET S R O A B Tlk, ARTZED %@@i&ﬁ)&4@ﬂ&£@ﬁﬂﬂﬂ
BT TEY | &M TIESETZ O —JMES T THAERDOEELZ T T D &b, SETHRDO—I
PeS 7o THIAESRIT2% T & HEE STz,

(Journal of Pregnancy, Volume 2012, Article ID 620753, 7 pages, 2012, doi:10.1155/2012/620753.)

The West Japan Twins and Higher Order. Multiple Births Registry
Yoshie Yokoyama
(Department of Public Health Nursing, Osaka City University)

Keywords: Japan, twins, triplets
Abstract
The West Japan Twins and Higher Order Multiple Births Registry was established in the 1990s by
recruiting young twins and multiples and through referrals from public health centers. To date,
over 7,000 twins and 4,300 higher order multiple births and their families have been registered in
the survey, and it includes one of the largest triplet samples in the world. Follow-up questionnaires
are also mailed every 2 to 3 years as part of longitudinal survey studies. This article describes the
goals of the registry, the recruitment of multiples, and the overall focus of the study. The goals of
the registry are not only to provide data for research on human genetics and maternal and child
health, but also to provide appropriate information
for families with multiples.

(Twin Research and Human Genetics, Volume 16 Number 3 pp. 231-236)
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