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Maternal-child health research —
The mission and strateqgy

» Mission:
Promote social well-being by improving
maternal-child health

e Strategy:
(1) Propose an integrated approach to
Improve fertility and maternal-child health.
(2) Provide evidence to arouse social
consciousness and to help shaping policy.



Mayjor problems

Infertility (sub-fertility)

Pregnancy complications as well as high-risk
infants

Congenital anomalies, genetic syndromes,
developmental delay/intellectual deficit

Allergic disease and immune dysfunctions

Mental health
e

Prenalal , perinalal, postnatal factors all
contribute fo all of these problems.



Developmental origin of health and
disease (DOHaD) hypothesis

« Early life exposures can influence disease
outcomes throughout the entire lifespan of an
organism

 Examples:
(1) Obesity and metabolic syndrome
(2) Precocious puberty, infertility and reproductive
failures
(3) Allergic diseases
(4) Mental health and neurobehavioral problems
(5) Endocrine-related tumors
(6) Cardiovascular disease (and others)
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: — Germ-cell formation and
During pregnancy, xenobiotics sperm release

can disrupt differentiation of
the fetal gonads

Sperm spend about
a week maturing in
the epididymis

Fertilization with DNA-
damaged sperm may
lead to fetal mutations
c

Sperm spend up to

six days in the female
tract before fertilization

Seeds of Concern

During the past few decades, worries about environmental threats to human
health have centered on the possible induction of cancers. Now risks to the
male germ line, both real and potential, are also causing disquiet.
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DDE=1,1-dichloro-2, 2-bis(p-chlorophenyl)ethylene,
DDT=dichlorodiphenyltrichloroethane, PAHs=polycyclic aromatic hydrocarbons,
PCBs=polychlorinated biphenyls




Support mothers to secure
future public health

Evidence that long-term health is shaped by the environment in early life calls for
prenatal interventions to tackle chronic disease, argue David Barker and colleagues.



Contaminants of emerging concern
(CEC) have been linked to

 Allergy (asthma, atopic dermatitis, allergic
rninitis)
« (Gonad: poor semen quality, premature

menopause, poor quality of oocyte (embryo),
failed implantation

« Sexual development: precocious puberty,
hypospadia, cryptochidism, micropenis

« Metabolism: obesity, type || DM, PCOD

 Endocrine-related tumors: breast cancer,
endometrial cancer; endometriosis, uterine
lelomyoma, adenomyosis



Other possible links

* Recurrent miscarriage

* Preterm labor, preeclampsia, gestational
DM

* Fetal growth restriction

« Abnormal behavior and learning problems
(including ASD, ADHD)

* Thyroid dysfunction
« Autoimmune dysfunction



Some well known environmental
contaminants In Talwan

PCB

Dioxin
Phthalate
Nonylphenol
Heavy metals

Fine particles
-

Are there neglected contaminants?




sSources

Ambient air

Food

Water

Occupation and others

Stress (too complicated to be address?)
Poverty (too complicated to be address?)



Ambient air (air pollution)
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ter (PM, ;) has been strongly linked to cardiovascular disease, inflam-
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LETTER

The contribution of outdoor air pollution sources to
premature mortality on a global scale

J. Lelieveld"*, J. S. Evans™*, M. Fnais®, D. Giannadaki” & A. Pozzer'

doi:10.1038/nature15371
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Figure 1 | Mortality linked to outdoor air pollution in 2010. Units of mortality, deaths per area of 100km > 100 km (colour coded). In the white arcas, annual
mean PM; s and Oy are below the concentration-response thresholds where no excess mortality is expected.



Air pollution has been linked to

Preterm labor

Stillbirth

Birth defect

Fetal growth restriction
Neurobehavioral development
Allergic disease
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Food and Water
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Plasticizer-tainted food incident
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Phthalate and Puberty
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Phthalate and childhood development
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Phthalate and thyroid dysfunction
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Phthalate and neurodevelopment
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hthalate and renal dysfunction
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Perfluoroalkyl substances (PFASSs)
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Academic or Public Ignorance?

Water

Heavy metals, pesticides, herbicides, fungicides,
Insecticides, etc.

Cosmetics, toys, personal-care products,
furniture, house wares, etc.

Occupation hazards
Stress
Poverty



Disinfection by products in water
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Heavy metal effect
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The Flint Incident

The Economist
Poisoned water

That Flinty taste

How Michigan’s state government endangered the

people of Flint

Jan 23rd 2016 | LANSING | From the print edition

How A Stubborn Pediatrician Forced The State To
Take Flint's Water Crisis Seriously

Dr. Mona Hanna-Attisha side-stepped the
bureaucracy when she discovered what was

happening in Flint.

01/21/2016 02:15 pm ET

Chris D'Angelo
Associate Editor, HuffPost Hawaii




Pesticides, herbicides, fungicides, insecticides, etc.

The Regulation of Transcriptome Responses
in Zebrafish Embryo Exposure to Triadimefon

Li-Sung Hsu,** Bin-Hao Chiou,? Tung-Wei Hsu,' Chien-Chia Wang,? Ssu Ching Chen®*

Health risk assessment of the intake of butyltin and phenyltin
compounds from fish and seafood in Taiwanese population

Ching-Chang Lee *", Ya-Chen Hsu ¢, Yi-Ting Kao ¢, Hsiu-Ling Chen ©"

Increased risk of attention-deficit/
hyperactivity disorder associated
with exposure to organophosphate
pesticide in Taiwanese children

'C.. Yu, ?.-C. Du, *H.-C. Chiou, *M.-Y. Chung, *W. Yang, ®Y.-5. Chen,
"M.-R. Fuh, ®L.-C. Chien, ?B. Hwang and 'M.-L. Chen



Occupational hazards

« Subfertility
* Pregnancy complications

* Child development
—_—>

Have we paid enough attention to them?
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Environmental and occupational factors affecting fertility
and IVF success
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Toxic environmental chemicals: the role of reproductive
health professionals in preventing harmful exposures
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Occupational exposure to chemical
substances and time to pregnancy:
a systematic review

Claudia A. Snijder !, Egbert te Velde 2, Nel Roeleveld 3,
and Alex Burdorf !’
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Occupational exposure to chemicals
and fetal growth: the Generation
R Study
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Congenital heart defects and parental
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IN-DEPTH REVIEW

Pregnancy in the workplace

H. M. Salihu'?, J. Myers’ and E. M. August’



Stress and maternal-child health

» Correlation exists between stress,
reproductive outcomes, and health of the
offspring.

* The female employment rate has been
Increasing globally.

 There Is no absolute correlation between
working hours and stress.



I Rising force 2

Jve - Female employment rate*, %
t E?ﬁ% g tbﬁl-l ﬂmﬂ ﬁ === Denmark === United States Japan

Sweden m— (ermany = Jtaly
Britain == France
Women in the workforce 75
—— \‘/_——
R ——

Female power — ©
Dec 30th 2009 <2
From The Economist print edition / 45

Across the rich world more women are 35
L " | i 1 A I | 2 1 L | '] '1’

working than ever before. Coping with 1997 99 2001 03 05 07 08
Source: Eurostat *15-64 age group

this change will be one of the great

Waziristan, the last frontier

challenges of the coming decades The _ o e e
E CONnomis t Terror over Detroit

Iran’s desperate crackdown

A history of the world in 100 objects

We DI d It!

What happens
‘ when women

are over
half the
workforce
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What the numbers say

STRESS TESTING

Working long hours may not be as bad for our health as

we think

JAMES TOZER | OCTOBER/NOVEMBER 2016
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Working activity and night shift

* (Marginally) increased reproductive risk

Review

Influence of Shift Work on Early

Reproductive Outcomes
A Systematic Review and Meta-analysis

Linden J. Stocker, BM, BS, Nicholas S. Macklon, mp, MBChB, Ying C. Cheong, MD, MBChB,
and Susan_J. Bewley, MD, BMBS

Int Arch Occup Environ Health (2014) 87:835-849
DOI 10.1007/500420-014-0934-9

REVIEW ARTICLE

Shift work, long working hours and preterm birth:
a systematic review and meta-analysis

M. J. G. J. van Melick - M. D. M. van Beukering -
B. W. Mol - M. H. W. Frings-Dresen -
C. T. J. Hulshof



Inequality

The rich and the rest POIarizatiOn

»
What to do (and not to do) about inequality ﬁ}gﬁ?ﬁ&/&

e Jan 20th 2011 | from PRINT EDITION

the Economist/Carbis




Saving Tiny Tim — Pediatrics and Childhood Poverty
in the United States

Perri Klass, M.D.

Recession Recession
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I
|

Number of Children in Poverty (and Child Poverty Rate) in the United States,
1999-2013.

Data are from the U.S. Census Bureau.
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The intergenerational transmission of
inequality: Maternal disadvantage
and health at birth

Anna Aizer"” and Janet Currie™™  pitterances in the percent of U.S. infants with birth weight

<2500g, by maternal characteristics, 2011
Low birth weight

14 percent ..........................................................................................

African American White: White: African American
vs. White <HS vs.college single vs. married <HS vs. white college



Childhood poverty, chronic stress, and adult
working memory

Gary W. Evans' and Michelle A. Schamberg

Poverty Impedes Cognitive Function

Anandi Mani,* Sendhil Mullainathan,”* Eldar Shafir,>* Jiaying Zhao*

Family income, parental education and brain structure
in children and adolescents

Kimberly G Noble!->32, Suzanne M Houston3->-32, Natalie H Brito®, Hauke Bartsch?, Eric Kan*2,
Joshua M Kuperman®-1°, Natacha Akshoomoff1?-12, David G Amaral'®!3, Cinnamon S Bloss!%14,

Ondrej Libiger!, Nicholas J Schork!®, Sarah S Murray!®17, B J Casey!®!18, Linda Chang!%1°,
Thomas M Ernst!%19, Jean A Frazier!®2', Jeffrey R Gruen!%21-23, David N Kennedy!?-??, Peter Van Zijl10-242>,

Stewart Mostofsky!?-2>, Walter E Kaufmann!%26-27, Tal Kenet!%27:28, Anders M Dale8-10:29-31,
Terry L Jernigan!%-12:29 & Elizabeth R Sowell*>10

An epigenetic mechanism links socioeconomic status to
changes in depression-related brain function in high-risk
adolescents

JR Swartz', AR Hariri"® and DE Williamson?®?



Socioeconomic Influences on Child Health
Building New Ladders of Social Opportunity

Neal Halfon, MD, MPH

Health is an aspiration of health and human need.

Original Investigation

Associations of Housing Mobility Interventions for Children
in High-Poverty Neighborhoods With Subsequent
Mental Disorders During Adolescence

Ronald C. Kessler, PhD; Greg J. Duncan, PhD; Lisa A. Gennetian, PhD; Lawrence F. Katz, PhD; Jeffrey R. Kling, PhD;
Nancy A. Sampson, BA; Lisa Sanbonmatsu, PhD; Alan M. Zaslavsky, PhD; Jens Ludwig, PhD



Fertility, Sterility, Fertility
Rate — Complex Intertwining
ISSues
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I The big shift 1

Old-age dependency, population aged 65 and
over per 100 people aged 25-64

Warren Buffett: time for a break-up?

Germany abandons reform

EC n0mi t China's middle-class exodus
s 2 > How 1o teach your child to code B 2000 Il 2010 B 2035*
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7 posts to help you find the right work-life
balance with children

04 Mar 2016 | 12:00 GMT | Posted by Jack Leeming | Category: Academia, Blog, Diversity,
Faculty




The Economist

Demography and desire
The empty crib

Our poll of 19 countries reveals a neglected global scourge: the

number of would-be parents who have fewer children than they want—
or none at all

Aug 27th 2016 | ATHENS, LAGOS AND MUMBAI

Dawd Parkins



EDC and spermatogenesis
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A schematic mechanism on the effects of phthalate esters and organochlorines
on testosterone and sperm quality. The classic EDCs, phthalate esters and

organochlorines, in relation to abnormal sperm quality: a systematic review with
meta-analysis.
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Environmental contaminants and endocrine dysfunction

Endogenous and exogenous

hormones (EDC)
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EDC and uterine fibroids

Somatic Stem cells Transit Amplifying cells Differentiated cells

Dovelopmontal
exposure to EDCs

Normal uterus

DN N ARy aton » Genomic instability

* ncRNAs

/
V \
UG)) Uterus with

' fibroids
Tumor-initiating cells (TICs) Abnormal expansion

Developmental exposure to endocrine-disrupting chemicals (EDCs) induces
genetic/epigenetic abnormalities in myometrial stem cells, which lead to uterine
fibroid (UF) development. Environmental factors including EDCs induce genetic/
epigenetic alterations, thereby leading to the conversion of myometrial stem cells
into tumor initiating cells, eventually giving rise to the formation of UFs.



What ought be done?

* Help couples who crave for babies (but
are sub-fertile or miscarry repeatedly).

* Unload environmental and social factors
accountable for reproductive problems.

* Provide incentives for child-bearing.



Breaking the baby strike

People in rich countries can be

coaxed into having more children.
But lazy husbands and lovely cities
stand in the way

Buy, buy baby

Family-welfare spending and fertility
ratein Europe, 2013
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附件1 - 科技部生科司新規劃學門及學門研究主題涵蓋範圍 1031107公告版.pdf
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What ought to be done?

Given over-diversified funding sources, institutional effort is needed
to integrate maternal-child health research. (e.g. Generation R
study, LIFE study, Project TENDER)

Establish maternal-child cohort and biobanks
|dentify priority issues
Explore neglected (but critical) issues

Evidence-based study to reveal disease burden and pave the way to
reduce disease burden

Ethical-legal-social issues: social consciousness, corporate social
responsibility (CSR), medical education, the role of governmental
regulation, etc.

Other issues: sin tax and various fiscal tools, energy policy,
transformation of industrial structure, etc.



The priority issues - a personal
perspective

* Integrate maternal-child health research (and
other environmental health researches) by
Institutional effort.

 Establish maternal-child cohort, biobanks, as
well as data-sharing policy.

 All infrastructures are designed to serve
common interests of the Talwanese population
by creating a win-win situation for all participants
(including academia and study subjects).



MOCEH Study (Korea)

Science of the Total Environment 481 (2014) 439-445

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Science.
Total Environment

Prenatal exposure to PM,y and NO, and children's neurodevelopment
from birth to 24 months of age: Mothers and Children's Environmental
Health (MOCEH) study

@ CrossMark

Eunjeong Kim*, Hyesook Park *, Yun-Chul Hong °, Mina Ha ©, Yangho Kim 9, Boong-Nyun Kim ©, Yeni Kim f

Young-Man Roh &, Bo-Eun Lee ", Jung-Min Ryu ", Byung-Mi Kim ?, Eun-Hee Ha **

International Journal of Hygiene and Environmental Health 217 (2014) 328-334

Contents lists available at ScienceDirect

International Journal of Hygiene and
Environmental Health

journal homepage: www.elsevier.com/locate/ijheh

ELSEVIER

% International Journal

Prenatal bisphenol A and birth outcomes: MOCEH (Mothers and
Children’s Environmental Health) study

Bo-Eun Lee*", Hyesook Park”, Yun-Chul Hong®, Mina Ha“, Yangho Kim¢,
Namsoo Chang', Boong-Nyun Kim¢, Young Ju Kim", Seung-Do Yu?, Eun-Hee Ha"*

@ CrossMark

Eum et al. Environmental Health 2014, 13:31
httpy//www.ehjournal net/content/13/1/31 ENVIRGNMENTAL HEALTH

RESEARCH Open Access

Maternal blood manganese level and birth weight:
a MOCEH birth cohort study

JinHee Eun'?, Hae-Kwan Cheongm. Eun-Hee Ha®, Mina Ha®, Yangho Kim®, Yun-Chul Hong®, Hyesook Park’
and Namsoo Chang’

Maternal Blood Manganese and Early Neurodevelopment: The Mothers and
Children’s Environmental Health (MOCEH) Study

Soo Eun Chung,'2 Hae-Kwan Cheong,'Z2 Eun-Hee Ha,? Boong-Nyun Kim,** Mina Ha,® Yangho Kim,7

Yun-Chul Hong,® Hyesook Park,? and Se-Young Oh*?



Brief Communication

Project TENDR: Targeting Environmental
Neuro-Developmental Risks. The TENDR
Consensus Statement

berpfid.doi orgl 10,1 28WEHP358

News & Analysis

Medical News & Perspectives

A Section 508-conformant HTML version of this article
is available at http:/idx.doi.org/10.1289/EHP358.

Call to Action on Neurotoxin Exposure in Pregnant Women

and Children

Jennifer Abbasi
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ppt@x \Y4 Prenatal Programming and Toxicity (PPTOX)
Introduction

Linda S. Birnbaum and Mark F. Miller

With the abrupt cancellation of the National Children’s Study this
past year, it will be important for the scientific community to
establish a large prospective birth cohort that provides multiple
early measures of maternal exposures, frequent observations of
offspring over time, clinical databases for subsequent analyses,
and biological repositories of stored samples. Although only in the
initial planning phase, the Precision Medicine initiative, announced
by President Obama and being established by the NIH, may offer
great opportunities to advance our understanding of PPTOX and
the etiology of disease.



Estimating Burden and Disease Costs of Exposure to
Endocrine-Disrupting Chemicals in the European Union

Leonardo Trasande, R. Thomas Zoeller, Ulla Hass, Andreas Kortenkamp,
Philippe Grandjean, John Peterson Myers, Joseph DiGangi, Martine Bellanger,
Russ Hauser, Juliette Legler, Niels E. Skakkebaek, and Jerrold J. Heindel

Female Reproductive Disorders, Diseases, and Costs
of Exposure to Endocrine Disrupting Chemicals in the
European Union

Patricia A. Hunt, Sheela Sathyanarayana, Paul A. Fowler, and Leonardo Trasande
Male Reproductive Disorders, Diseases, and Costs of
Exposure to Endocrine-Disrupting Chemicals in the
European Union

Russ Hauser, Niels E. Skakkebaek, Ulla Hass, Jorma Toppari, Anders Juul,
Anna Maria Andersson, Andreas Kortenkamp, Jerrold J. Heindel,
and Leonardo Trasande*

Obesity, Diabetes, and Associated Costs of Exposure to
Endocrine-Disrupting Chemicals in the European Union

Juliette Legler, Tony Fletcher, Eva Govarts, Miquel Porta, Bruce Blumberg,
Jerrold J. Heindel, and Leonardo Trasande
Neurobehavioral Deficits, Diseases, and Associated
Costs of Exposure to Endocrine-Disrupting Chemicals
in the European Union

Martine Bellanger, Barbara Demeneix, Philippe Grandjean, R. Thomas Zoeller,
and Leonardo Trasande

Disease burden of EDC.



Actionable studies

Science of the Total Environment 517 (2015) 125-131

Contents lists available at ScienceDirect

Science o i«
otal Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Developing an intervention strategy to reduce phthalate exposure in @Cmm
Taiwanese girls

Chung-Yu Chen ?, Yen-Yin Chou®, Shio-Jean Lin ®, Ching-Chang Lee **

OPEN a ACCESS Freely available online @PLOS | ONE

Suboptimal Vitamin D Status in a Population-Based
Study of Asian Children: Prevalence and Relation to
Allergic Diseases and Atopy

Tsung-Chieh Yao'?*, Yu-Ling Tu"%3, Su-Wei Chang®*, Hui-Ju Tsai®®’, Po-Wen Gu®, Hsian-Chen Ning?,
Man-Chin Hua?*®, Sui-Ling Liao*°, Ming-Han Tsai*®, Chih-Yung Chiu*?, Shen-Hao Lai*'°, Kuo-Wei Yeh'’?,
Jing-Long Huang"?* and for the PATCH study group’



Social consciousness? Governmental regulation ?

Science Magazine 2015
o o is founder
Tackling toxics e

Arlene Blum

Green Science
Policy Institute,
Berkeley, CA.
E-mail: arlene@
GreenScience
Policy.org

In reality, little toxicity information or
regulation is required for 80,000

industrial chemicals used in commerce ¢
in the United States.

“Do we need this chemical,
given the potential for harm?”
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THE BIG QUESTION

WHAT IN TODAY’S WORLD WILL
APPAL OUR GRANDCHILDREN?

Eight writers look 50 years into the future

MAY/JUNE 2015
HENRY MARSH THE WAY OUR LIVES END



ALLISON PEARSON OUR CHILD-CARE ARRANGEMENTS



ILLUSTRATION BY PETE ELLIS/DRAWGOOD.COM

ZCONOMIC
GROWTH

Time to leave GDP behind

Gross domestic product is a misleading measure of national success. Countries
should act now to embrace new metrics, urge Robert Costanza and colleagues.
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