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2-1 Progress in Japan Environment and Children's Study

Hiroshi Satoh, MD, PhD

National Centre for Japan Environment and Children's Study

National Institute for Environmental Studies

Japan Environment and Children's Study (JECS) is a birth cohort study aimed to evaluate the impact of
environmental factors on children's health and welfare, lead by Japan Ministry of the Environment. The Study is designed
to investigate effects of exposure to chemical, physical and socio-economical factors on children's health, especially at
a specific stage of foetal and child development. The National Institute for Environmental Studies is a leading research
institution for operating JECS in collaboration with the National Center for Child Health and Development, as a Medical

Support Centre, and Regional Centres consisting of universities.

In January 2011, the recruitment started targeting pregnant women due on 1 August 2011 or later. The number of
participants has reached over 25,000 in January 2012 resulting in 10,000 births. About 11,000 spouses have also joined the
Study.

Clinical chemistry is being performed immediately after the collection of bio-specimen and the results are being
reported back to the participants. Through the blood test during 12—16 weeks of pregnancy, it has been found that there
are many with elevated specific IgE antibodies to ticks and cedar pollen while relatively few with the antibody to egg
white. As is known previously, the cholesterol concentration during pregnancy is shown to be higher than non-pregnant

population.

The JECS is a nationwide long-term large birth cohort study targeting a future generation. Since the community's
understanding and cooperation are essential to the successful conduct of this Study, the Ministry, National Centre and
Regional Study Centres have been publicizing the Study through a variety of events, advertisements on public media and
local newsletters. Those activities keep participants motivated; inform potential participants about the Study and make

local communities better understand and support the Study.

In addition to the Main Study, JECS allows investigators from National Centre, Medical Support Centre and
Regional Centres to propose and conduct, if approved, additional investigations pertaining to the Main Study, called
Adjunct Studies. There have been more than 80 Adjunct Studies proposed and a few are already under way. It is expected

that those studies contribute development of a wide range of life science research.

In the JECS Study, participating children will be followed up until they turn 13 years old. It is a long-term
study and will take time until anticipated outcomes will be published. This Study will serve the community improve
disease prevention and health services through providing large quantity of knowledge and understanding of effects of

environmental factors on pregnancy, birth and child health and development.
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2-2 Preceding birth cohort studies in Japan

2-2-1 Current Progress in the "Hokkaido Cohort Studies on Environment
and Children: Congenital Abnormality, Development, and Allergy"

Reiko KISHI

Center for Environmental and Health Sciences, Hokkaido University

Ten years ago, in this country, few studies focused on embryonic exposures and investigated environmental risks
prospectively before birth. "The Hokkaido Study on Environment and Children's Health in Japan" has been carried out
since 2001, and follow-up surveys have been conducted for the past nearly 10 years. The study served as a pioneering
model for the Environment Ministry's research. It is hoped that the study will help the Japan Environment and Children's
Study (JECS) in the future. The study has four characteristic aspects as follows: (1) focus on elucidating the effects of low
levels of environmental factors; (2) a prospective study of storing maternal and cord blood bank to obtain measurements
on exposures to environment factors during, for example, the organogenesis stage of a fetus; (3) risk assessment against
various outcomes, including congenital anomalies, body size, neurobehavioral development, thyroid function, and
immunological allergies; (4) development of identification of a group at high risk and preventive measures based on
genetic polymorphism of chemical-metabolizing enzymes, Ah receptors and hormones, or neurotransmitter receptors.
The study is composed of two large and small cohorts, of which the Sapporo City single maternity hospital-based cohort
is engaged in detailed face-to-face surveys to determine effects on neurodevelopment in 514 pregnant woman and baby
pairs. Effects on the immune system, such as infections or allergies after birth, are also studied and reported. In a Hokkaido
large-scale cohort, maternal blood and cord blood were collected twice from 20,000 subjects at the organogenesis stage
and in the later stage of pregnancy to screen for 55 marker malformations. Follow-up surveys after birth were also carried
out to assess the association of development, allergies, and behavioral development with environmental factors. The study
yielded the following main results: 1) The world's first congener and isomer analyses of PCDDs/PCDFs and measurement
of dioxin-link PCBs levels in the maternal blood revealed significant association with birth weight, IgE, development
after birth, and infections, the extent of which differed between the sexes and the effect was more potent in the boys;
2)examination of the association between organofluorine compounds PFOS and PFOA and birth size produced a negative
correlation between PFOS levels in the maternal serum and birth weight; 3) in examining genetic susceptibility on the
basis of maternal CYP1A1, AhR and GSTMI genes, it was suggested that a certain AhR/CYP1A1 genotype combination
had the most potent effect with a decrease of more than 300 g in birth weight. Effects on height and head circumference
were also noted among the polymorphism of NQO1 gene, which is involved in the metabolic system of carcinogenic
nitrosamines; 4) given the Barker's Theory that low birth weight infants are at risks for obesity during childhood and adult
diseases if their adaptation to harsh conditions during the fetal period caused thrifty phenotype programming, they should
be followed up; 5) a study of the effects of second-hand tobacco smoke and folic acid supplement; and 6) children aged

7-8 years are currently followed up for allergies and ADHD.
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2-2 Preceding birth cohort studies in Japan

2-2-2 A study of child development in northeast Japan

Kunihiko NAKAI

Division of Development and Environmental Medicine,

Tohoku University Graduate School of Medicine

Fetal and neonatal periods are the periods during which the central nervous system develops and sensitivity to
chemical substances is higher. In fact, results from birth cohort studies conducted abroad have reported perinatal exposures
to PCBs or methyl mercury is associated with lower scores in neurobehavioral development tests in infants. A birth cohort
study, the Tohoku Study of Child Development (TSCD), is under way to identify whether these chemical substances have
health effects in Japan.

The study is currently being performed with the cooperation of a total of about 1,300 mother-newborn pairs in City
A, a major urban area in the Tohoku region from January 2001 to September 2003, and in City B, a coastal city where
the amount of fish intake seems high from December 2002 to March 2006. As parameters for children's growth and
development, Wechsler Intelligence Scale for Children, 3rd Edition, Boston Naming Test, recording of brainstem auditory
evoked potentials and event related potentials, and the Continuous Performance Test (at 84 months old) are conducted, as
well as the Brazelton Neonatal Behavioral Assessment Scale (at three days old), the Bayley Scales of Infant Development,
2nd Edition, and the New Edition of the Kyoto Scale of psychological development (at 7 and 18 months old), Kaufman
Assessment Battery for Children (at 42 months old), plus the New Edition of the S-M Social Maturity Scale, and
questionnaire surveys on maladjusted behavior (at 66 months old). Semi-quantitative food frequency and examination on
environment of child care, socioeconomic context, maternal 1Q, educational background, smoking habits, and drinking
during pregnancy were also conducted as confounders. To date, the study has showed a negative correlation between
PCB levels in the cord blood or total amount of mercury in the maternal hair at delivery and developmental parameters.
I summarize in this presentation what is expected of the Japan Environment and Children's Study (JECS) by sorting out
what remains unclear and refer to the characteristics of health effects of perinatal exposure to chemical substances and

how powerful the effects are.

25

>
o
w
(=g
=S
[N
[e]
(93
wn
)
[
=
~
N

uede[ u sa1pn3s 3404od yiq Suipadadd -7



=
&

SHOMETO0A> €-2

IDFIRAE BRIYRIDOLIndthM

Japan Environment and Children's Study(JECS) International Symposium in Kitakyushu, Japan

2-3 XM av FNEEDOREN

JNIAEEL
PESE R PR B R AR A 7

NAay FRER2ZE 10 FARBKO T aF VREEBICHIT, RESELHENBOERATREEZHEE L CER ) YT %
BRI HILZHNELTED, TIFLFABIC 2 FEEFIERTLTITDATWV S,

Ny MEERBR (BIRERKY) A OUNKRZE, BBARKRY, EERERKRYE) I8V TR 20 FE,SEFINT
Who 453 EMHA YT 3 — LR - AVEY MRS, JEHEEIZ 69.3%~ 98.5% THolz. D5 T HINE - FEEELZD .,
FERICERSNRIZ 4408 TH > 70 MRBITFHR 24 FE 2 ARKETIRAPAPS 3RICE->THBY HEEEZNMLTT
u—7 v I EGF TS,

SETHRILARIR, BREHAE. EEEBHREL LEZWEL T, ERE - FREAGIRME, BEHE, JFEEL L,
L ZIKITHTIZ%,

ERERETIREER, OERRE, BEENE. IEEREOZLE L2 E DV THRET L. COBRED LICREFED T1
P56 6m OBEMEICIHRETVMA Nz, EREBORMTIIEOEMABHENRTL, oIV ¥y Ix—Yaridbizuhi
FIRVT T U7 EEDTHRE L. BUTOHEICT EDEF Wz FRICHEB MBI D W TRk~ 25 (SR EA N
T2 E) #EITLZ. WO ORMAIL, BRI, Ry > 7V TLEMEBRERE 2TV, EBAETHH T L 2R LT,
BIEMBROSMEBEADBRNZ NP STV, EOXD LRHENEL LD EFHET L2 TETH S,

ARE - FREARREZHAV EEREZORBL VT NOBEBERTHARETH S I L 2R Uiz, BERE T HASEE
BESFER2MFICLTCSMEBEBICERE L TMBLRLVOREZIT> 7o COFEICBWT [ER] [BR] [REFEV]
VO HEHEBESZHELOBME (BH) FEMLTVWA I EMFP D . I F LVABAERERICHT TRELINETDH > 7.

PR S UK 23 EEGHBEAEEZER L TWE LA TH 5, siHAETIHN ARWE - BER/NRTE - NI AR
MO, BEEE. (LFMEERASICET M S 217> 7. SMFBOISHERNR., FITr e, MEEROBEAMELEE
BELTCIIFLVHABETEIENROBVHRRAEZEET A &1k 5, 8. NERHEIC X 2B2REPHMARIC X 2B MHMHRE
FEMEICOW TR EZEIT LTV,

NAay FRENREIZHARE - FHELZRET B0, S 1 0y VREEZEWICERT 270 EENZ T r0 -7 v
TEHER 3 RO EMEROEREZEPLPITHED TN EZ L,

26




D> ppns™

2-3 Pilot Studies for JECS

Toshihiro KAWAMOTO

University of Occupational and Environmental Health

For the full-scale Japan Environment and Children's Study (JECS) of 100,000 people nationwide, a pilot study is
aimed to confirm the study method and the feasibility of the survey context and to accumulate operational know-how. The
pilot studies have been carried out for about two years prior to the full-scale JECS. The pilot studies have been conducted
in the Kanto region (Jichi Medical University) and in the Kyushu region (Kyusyu University, Kumamoto University
and the University of Occupational and Environmental Health) since 2008. Informed consents were obtained from 453
subjects with an acceptance rate ranging from 69.3% to 98.5%. Seven cases ended in abortion or stillbirth, and a total of
440 children were finally included in the study. The participating children, who were 16 months of age at the initiation of

the study, turn three years of age this February 2012 and are being under follow up via questionnaire.

Wide-ranging examinations have been conducted including questionnaire surveys, collection of biological
specimens, chemical substance analyses, access to the Resident Register, occupational history collection, and home visits.
In questionnaire surveys, response rate, response time, questionnaire entries, and the validity of answer choices were also
assessed, on the basis of which T1 to 6m questionnaires in the full-scale study were revised. In the collection of biological
specimens, the device that was easier to use was determined and had a lower risk of contamination, including travel blank,
reaching the current method. Especially, for cord blood sampling, various methods (such as the use of syringe barrel and
blood donation bag) were tested. Chemical levels in the maternal blood, the cord blood, and the urine of the same samples
were measured to method performance. The measured results will be reported back to the participants from now on to

investigate what types of problems will occur related to the data reporting procedure.

It was also confirmed that subjects who had become out of reach could be followed up using the Resident Registry
in each local government. In occupational history collection , booklets of Japan Standard Occupational Classification were
made and sent to the participants for investigation detailing to a small classification level. These surveys suggested that

many participants (mothers) misunderstood the meaning of basic terms such as "maternity leave", "child-rearing leave,"

and "helping with housework at home", which was the best gain towards the full-scale JECS.

Starting in the early 2012, home visits have been performed as detailed investigations involving the collection
of gaseous agents, suspended particulates and house dust, noise measurement, and interviews of the use of chemical
substances . Taking participant acceptance rate, feasibility, and the availability of the measurement results into
consideration, home visit surveys of high feasibility will be planned in the full-scale JECS. Diagnosis by pediatricians
or psychoneurotic expert developmental tests has not been tried yet. Since the children surveyed in the pilot studies are
growing and developing all the time, we would like to work quickly for specific follow-up plans and draft proposals on

questionnaires after three years of age.

27

>
o
(%]
(=g
=
[N
[e]
(93
wn
o
[
=
~
N

$D3[ 40y sapmg 10|ld €-T



=
&

HBEOOMEBSHUH v-2

IJIFNVRE BEIYRIOLinIEAM
Japan Environment and Children's Study(JECS) International Symposium in Kitakyushu, Japan

2-4 T aFNLVFEABNOHIH

I 2R
JEAUN TR R BR B A

EAMNTICBT 2T aF VREER, EEERKREPRETRMAE LD, 2010 4 2 A 5 & /MG XEEDIEIR 2 M RIC
SMBEBOREEZIT>TVD, TAFLVFAELZHET 210872 > TEEERKRZTIX. TNOEMS. ERARER. REFR
PHHERERER L EOREE, SHICIEFATORERE. FELRERE. HER. NBHEXES AV N—E%5 [HiRTa
FIREEEWHS] 2RE L. P R E Q> TRAY LEZBEEZIT>TWVWS, Rlidb, REEFEETORAY —HR, H
NARPERT -7 VETOHBROFE. HHRZ LD 2 EDIRREICE ZBREMR L EZ < ORROSHMEREIC M 7221
2{T>TWb,

AU 2O TRRKIERPIABEEOKEFE L EOBRGEEAFICREDN TV, HR - #3 - PIEsE - 17
Bk &> THRRLAER, STRELVELEZINDRERL TV S, FEIMERFZHSZOERICHIT 728 % 2 LA 21T
DRTV LD, HOHROTEERTH EERICEEICRLEEFRHOLERITONATED ., ZLOLEMENIERE, FHS N,
BERICLHHINTLWAIRETH S,

IaFIVRAER. LEME S EORY LRBEERDPFELDRBICEZ 5HEIIODVWTRHET 20D TH 5. (LEWEI,
FROMI B DEFICEDEAARLLDEL>TWVEA, £0O—F, REFICHH SN ALZMES NDOBEPRIEAKE
BHWEEEZTE, FI, FEBIIRANCHURTHEEZZIPLTVESDONTBYD, FELORELRERZED-OICHT
IFIVABETHEONIHRP T — Y ORSLMBITIIRO SN TV 5,

EEWEICB L TIE, 1TBL RIS A HERICE, TR (ER) £0a3a=r—Ya VY OHEEEPROSN TS, W
DOWBYRY + AI2=r—2arThb. (LEMEICHET IRENZHMROESPHEDO=—ADE{LICL D, HRIZ. £
COBERERDZ KD 1T >TER, BT, BALSOBBICRITTEESLRE) AZ7IC00TE, fTHPHEST L RELR
DOEMERMLL TSP, ALEMEICHET SHERIIRE, BN TERLZD, —BROANZDPEBTLEPELL, 20
DRI EPRLREITO BN > T WD,

IIFVRABETRIERZT Y285 EPRVEELIETEH LD, BONTBRREZ —BOANLITETT 22, D
PORTVEETHHAT S ENERICKUTHD ., BROBEEZEATHEV->TH K,

FTBUICETRE DO LS REHROMIARE 2 BIBEARKO SN TBD, ZOFEN T 21X, BRICHRICHEE
DEBEHEPLERFREBERFBLTVELVEZEZ TV,

28




D> ppns™

2-4 Expectations for JECS

Toshiro YAMASHITA

Control and Inspection Department, Environment Bureau, City of Kitakyushu

The Japan Environment and Children's Study (JECS) in Kitakyushu City, led by the University of Occupational
and Environmental Health, has been recruiting participants among pregnant women living in Yahatanishi Ward in the city
since February 2010. For the promotion of JECS, the University of Occupational and Environment Health established the
Regional JECS Operations Committee consisting of the medical association, maternity hospitals, representatives from
associations of childcare centres and kindergartens in the city, in addition to the chief executive of the Environment Bureau,
the chief executive of the Child and Domestic Affairs Bureau, and the superintendent of the Board of Education of the city
and the chief of Yahatanishi Ward, where the whole region works together to provide various support. The city displays
posters in the ward office, holds a briefing session in neighborhood associations or child rearing groups and provides
information via public relations magazines such as city newsletter to support the promotion of participation of pregnant

women as well.

Although Kitakyushu City experienced tremendous industrial air pollution and water contamination in Doukai
Bay in the past, it has recovered its beautiful sky and sea now as a result of the cooperative efforts of the citizens, local
businesses, the research institute, and the government. Although various efforts towards the realization of a low carbon
society have been made recently, corporate industrial activities in the city are as lively as in other industrial cities in the
world where many chemical substances are being produced, used, and emitted to the environment.

JECS is designed to investigate effects of a variety of environmental factors such as chemical substances on
children's health. Chemical substances emitted into the environment have had a great effect on human health and the
environment while they remain essential for our life today. Especially, as children are known to be more vulnerable
than adults, rapid analysis of findings and data obtained from JECS should be made for children's healthy growth and

development.

As for chemical substances, the government, especially local authorities, is expected to value communication
with the citizens (the residents), which is so-called risk communication. Advances in scientific knowledge of chemical
substances and changes in social needs have inspired the citizens to require more information. The government and
companies provide as much information as they can, particularly on effects or environmental risks that are possibly
influential to their health. However, information on chemical substances is too specialized and ambiguous for public

understanding, leading to anxiety.

Although the most important thing in JECS is to generate accurate data, explanations in plain words are also critical
for sharing the results achieved with the public. It can make the difference between success and failure for the study. The
government is expected to play a role in providing foremost research results to the citizens. We would like to advocate the

importance of the study and provide progress reports to the citizens during the duration of the study.

29

>
o
w
(=g
=
[N
[e]
(93
wn
)
[
=
~
N

S$D3[ 404 suonerdadxy -



IJFIAE BEIYRIDL in dEAM

Japan Environment and Children’s Study (JECS) International Symposium in Kitakyushu, Japan

sBR Al
Biography



]
&
ﬁ

N

« i) PI83YIdSJIH udaAels

CH- 3 i R

IJFIVRAE BRY>YRIOLindhM
Japan Environment and Children's Study(JECS) International Symposium in Kitakyushu, Japan

Steven Hirschfeld (EEfili - E2{E 1)
KEETHERRKET & bAERES

20 0 1983 1 a0 Y T REESIR R
1983 : =2 — 3=V R¥ERZRELFEET (HlaEm=)

HERIRE -

1983 ~ 1984 :
1984 ~ 1986 :
1986 ~ 1987 :
1987 ~ 1990 :
1990 ~ 1995 :
1995 ~ 2003 :
1995 ~ 2006 :
1998 ~ 2003 :
2003 ~ 2006 :
2006 ~HifE

2009 ~ 2011
2012 ~HifE

NV T A NZTREY VT T RABNERE GIHARE

NV T A NEZTREY VT T AABNER HERE

H) T ANV TREY V7T Y ATRERR (ML >y —) DNER
F—=TVLITUh

KEENZE L FERNRREFZIT SR BT R

KE ENZE L7 BT ZE A/ NER BRIRITER
OFE7H~91ET7A : BHEFRY - R, DS oIEIEFEHERY —E R)
KE B R R EE R FHETT I o ¥ — B ER R REHEEH

K E L F AR 2R E N 7R = 4 X - BEIEEERF B & OV REE R
HYEB L UOEBEHMER
KEEMERLRBERSFMAIEL ¥ —NE S s 5L BEREE

KE B R R A N BARHE 7 > ¥ —fifa - {5 - B EAaREER
REHEEEH

L ORI E L A T ZERT N R R FGER AT BRI ZE R R
s K [E E L E AR FEFT National Children” s Study CKEFEH#HE) BHERRHE
: K [E E L E AR FERT National Children” s Study CKEFE b #HE) BHER

32




D> ppns™

Steven Hirschfeld, M.D., Ph.D.

Director, National Children's Study, National Institutes of Health

CITIZENSHIP: U.S.A.
EDUCATION : B.A., M.D. Columbia University, 1983

M.S., Ph.D. Cell Biology, New York University, 1983
EMPLOYMENT :

1983-1984 Intern, University of California, San Francisco, Pediatrics
1984-1986 Resident, University of California, San Francisco, Pediatrics

1986-1987 Chief Resident in Pediatrics, San Francisco General Hospital,
University of California, San Francisco, Ca. (regional trauma center)

1987-1990 Medical Staff Fellow, National Institutes of Child Health and Human
Development, National Institutes of Health, Bethesda, Md.

1990-1995 Clinical Associate and Attending Physician, Pediatric Branch,
National Cancer Institute, National Institutes of Health, Bethesda, Md.
(Full Time Clinical service 7/90-7/91; otherwise part time clinical service)

w
o
0
i
o
o
>
<

1995-2003  Medical Officer, Division of Oncologic Drugs, Center for Drug Evaluation
and Research, Food and Drug Administration, Rockville,Md.

1995-2006  Attending Physician and Guest Researcher, Human AIDS and
Malignancy Branch and Pediatric Oncology Branch, National Cancer
Institute, National Institutes of Health, Bethesda, Md.

‘A'Yd “Q'W PIRIYISIH UAIS

1998-2003  Medical Officer, Pediatric Program, Center for Drug Evaluation and
Research, Food and Drug Administration, Rockville, MD

2003-2006 Medical Officer, Office of Cellular, Tissue and Gene Therapy,
Center for B iologics Evaluation and Research, Food and Drug
Administration, Rockville, MD

2006- present Associate Director for Clinical Research National Institute of Child
Health and Human Development, National Institutes of Health,

Bethesda, MD

2009-2011 Acting Director, National Children's Study, National Institutes of
Health, Bethesda, MD

2012-present Director, National Children's Study, National Institutes of Health, Bethesda, MD

33




