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1. what is the environment?



"The environment is everything thatis notme” Albert Einstein

If you can’t explain it simply, you
don’t understand it well enough.

Albert Einstein




Ko-cusns!

2. Environmental pollutant is..

Focuses on exposure to contaminants found in the
environment(specifically during critical periods of
development)

All the physical, chemical, biological and social factors that
may affect the origin, growth, development and survival of
an organism in a given setting.

Some examples include:
-Air contaminants

- Specific synthetic chemicals
- Some metals




3. Ambient(outdoor) air pollutant is...  &eewus/

' ““’“r
Most hydrocarbons 1 - SO,
partic HNOs;  HaSO,

H,0, O;  PANs

Sﬁzgrmﬁmem prlﬁmary air pollutants may react W|th one another or W|th
other chemicals in the air to form secondary air pollutants. :



* A 2013 assessment by WHO's International Agency for
Research on Cancer (IARC) concluded that outdoor air
pollution is carcinogenic to humans, with the particulate

matter component of air pollution most closely associated with
increased cancer incidence, especially cancer of the lung.




4. Indoor air pollutant’s source is...

QOutdoor air pollutants

PMI0 PM2.5---

Chemicals released
from modern building
& furnishing material

VOCs, HCHO---.
Mold & Bacteria

f’Chemicals from cleaning

products

»

Combustion gases
from fireplaces &
woodburning stoves

Animal Hair &
Dander ~—

Carbon monoxide
fumes from

Chemical fumes attached garage

from paints &
solvents

G includi " g Cigarette smoke
ases including radon contains some

seeping through foundation 4000 chemicals

Source: Reprinted from US Environmental protection Agency. Air Pollution Control Orientation Course, Indoor Air Pollution.
Available at: hitp://www.epa.gov/air/oaqps/eog/coursed422/apd . html. Accessed March 22,2010




5. Key air pollutants
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1) Particulate Matter

* Particulate matter (PM) is an air pollution
term for a mixture of solid particles and
liquid droplets found in the air.

« Of particular concern is a class of particles

known as fine particulate matter or PM2.5 that
gets deep into the lung

» Particles that are small enough to be inhaled
have the potential to cause health effects.

« Children frequently breathe through their
mouths, thus bypassing the nasal filtration
mechanism

Bmgw ooariery of B U5 EPA



2) Carbon Monoxide

« Incomplete combustion of biomass
fuel/ poorly maintained or poorly
ventilated cooking or heating
appliances

* The binding of CO to hemoglobin:
245 times as strong as that for
oxygen

» Bain tissue metabolism is
maintained until carboxyhemoglobin
approaches 20%.

Guidelines

Carbon monoxide poisoning

Effects of carbon monoxide (CO) on the human body

Carbon monoxide (CO) Carbon

Carbon monoxide is among the mast toxic 'm“zz'd:i‘:?
compounds produced by combustion and is f -W? bl ng
part of the compasition of smoke. It is produced - .3_ B NT‘m

by the cambustion of almost all flammable marerials 3 RAILY

Hypaoda s 2 pathiological
condition in which the body
a1 wihale ot a part of the
Doy is depe hved of adequate

anynen supply

The central nervous system,
heart, kidneys and liver are
the mosk susceptible to
hypaoxia

Carbon menaxide combines with hemoglobin,
Carban monoxide and hemoglobin combine
1o form carboxyhaemaglobin

metalopratei in

Effects of carbon monoxide
Hemoglobin '
Isthe ] /
Iran=containing
oipaen-transpar |
e blnod cells |
Carboyhaemonialin ((0HB)
B astable complex af carbon
mgiimde am hemoglobin
Carbaxyhaemogiobin hinders the
delivery of oxygen to body cells.
This leads to hypoxia

100mg/m3 for 15 mins ; 35mg/m3 for 1 hr ; 10 mg/m? for 8hrs ; 7mg/m?3 for 24 hrs

mew
O-CHENS .,

Symptoms of carbon
monoxide poisoning
[CO concentrations)

Mild poisoning

0,08%

Symptoms include headache, asphyxia,
dizziness, chest pain, dry cough, nausea,
warmniting, visual and auditery
hallucinations and high blood pressure

Moderate poisoning

up to 0,32%

Symptoms include motor paralysis and
losing conscigusness

| Severe poisoning

above 1,2%

Symptoms include losing consciousness
after 2 or 3 breaths, convulsions and
respiratory arrest leading to deathiin less
than 3 minutes



3) Polycyclic Aromatic Hydrocarbons ~ %e%xs’

D~
* A large group of organic =
compounds with two or more
fused aromatic (benzene) v As a marker for carcinogenic PAHs as the contribution of B[a]P
rings to the total carcinogenic potential is high
_ v" Buring of fossil fuels and biofuels for cooking in unvented
* Particle-bound PAHs stove (gas< kerosene<coal<wood<dung cake/wood
(multiringed) are considered mixture<dung cake)
to be very harzardous to v' Human effects

Their mutagenicity and carcinogenicity by the formation of
DNA adducts » Immunotoxic, decrease fertility, embryotoxicity,
reduction in birth weight, increased the risk of asthma symptoms
by the age of 1-2 years

human health




4) Nitrogen Dioxide and Sulphur Dioxide K@’

* Indoor sources of NO, Tobacco smoke, burning appliances such as stoves,
ovens, heaters, fireplace

* NO, is a free radical and it has the potential to deplete tissue antioxidant
defenses and cause injury and inflammation

* Indoor level of NO, are from both indoor and outdoor sources

» The association of lower respiratory symptoms with indoor NO, in children from
the Six Cities study and respiratory illness from meta-analysis in 1990s

 Similar respiratory health effect observed with increasing SO,



5) VOCs AND Formaldehyde Ko-cirens!

* Volatile organic compounds (VOCs) are organic chemicals that have a
high vapor pressure at ordinary room temperature

- cleaning, painting, or hobby supplies that contain them

- dry clean your clothes with home dry-cleaning products; at a
professional dry-cleaners;

- graphics and crafts materials such as glues, permanent markers, and
photographic solutions

. Formaldehﬁde 1s a naturally-occurring organic compound with the
formula CH,0.

- Exposed at home 1f you use unvented.

- by using household products such as construction materials, latex
paints, fingernail polish, cosmetics, disinfectants, glues, lacquers,
manufactured pressed wood products, Iiberglass, new carpets, permanent
press fabrics, paper products, and some cleaners.



ll. Children and Environment
:‘Why children are important?
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1. Children are not “little adults”

- Exposures to toxic chemicals in early life are important causes of
disease and dysfunction in children and also in adults.

- Diseases caused by chemicals can successfully be
prevented, thus saving lives, enhancing the quality of life,
reducing health care and education costs, and in creasing
productivity.




2. Critical Window of Susceptibility

| AGE OF EMBRYO (IN WEEKS) - Wm
1 | 2 3 4 5 6 7
dividing zygote, eye eye ear
implantation and CNS heart| | heart
gastrulation
lims teeth external genitalia
Lung
———_— dew:lupmem:
— —— — High respiratory rate
Increasing lung volume
. Airkpollutiun Respiratory death
risks:
: Chronic cough and bronchitis
i o | |
| palate Reduced lung function
E— d L . I ) I
_ . a Wheezing a,nld asthma attacks
Respiratory Respiratory-related school absences
. symptoms
CONCEPFTUS MAJOR MORPHOLOGICAL ABNOR and illnesses®
TIMING OF AIR POLLUTION RISKS: *Air pollution exposure has alse been more recently linked to respiratory symptoms and ilinesses in eary life including cough, bronchitis,
wheeze and ear infections
Interrupted placental development . ) . . .
Figure 2. Air pollution effects on the developing respiratory system.
Fetal growth restriction Reduced weight gain
Early susceptibility to later preterm birth Preterm birth
Heart defects UCLA Institute of the Environment and Sustainability,

Note: Blue bars indicate time periods when major morphalogical abnarmalities can eccur, while light blue bars correspond to periods at risk http ://WWW environ ment UCIa ' ed U/reportca rd/artIC|e 1 700 ' html

for minor abrarmalities and functional defects, 18
Figure 1. Fetal development and timing of air pollution risks.



3. Developmental Origins of Health & Disease "'3'”‘”"

Fetal programming

1

development __ = Birth Development X

, health
Fx—"J outcomes I & health ea

Postnatal .
Prenatal environment Environment : :
v \/
- Body composition - Aging
...The risks of a number of chronic diseases in - Glucose/insulin -CVD/CHD
adulthood such as insulin dependent diabetes - Immunocompetence - Cancer
mellitus, hypertension and coronary heart disease - Reactive airways - Metabolic
may have their origins before birth.... -AIIergic diseases diseases

-by Professor David Barker-

- Premature puberty

19



Bacteria & viruses

11 Air pollution d ’

and health o Air pollution

Loud noises,Light




1. Historical episode and Study

50+ Years of Air Pollution Research

1950

1960 _
1970

1980

1990

2000 |

Now ¢

- London Fog

Surveys
Ecological studies
Early time-series

studies
: |
. S|x Exposure
Cities . Assessment
Study
o Modern
time-
v series
studies

‘r

Toxicology,

Cohort studies,
Multi-city studies;

mew
foo-cusus
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Korean CHildren's ENvironmental health Study
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1) London, December 1952

London December 1952,

Picture Taken at Noon Donora, Pennsylvania Noon,

October 28, 1948

22



1952 London Fog Episode

Black Smoke (ug/m3)

5000 l l 1000

4000 800
Deaths/Day

3000 600

2000 400

1000 Black 200
Smoke

0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

December 1952

Deaths/Day



BS (mg/m3)

Black
Smoke

S Cardiac
\ Admissions
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30

20

10

Admissions/Day



BS (mg/m3)

6

Smoke

7

8

9

10

Respiratory
Admissions

11

12

13

14

15

180
160
140
120
100
80
60
40
20

Admissions/Day
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2) Harvard 6 Cities Study

Portage

(Madison) NAIEFO

(Bostgh)
Steubenville =%

Topeka St. Louis

Kingston-Harriman 3
(Knoxville)

<y
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Figure 3. Estimated Adjusted Mortality-Rate Ratios and Poliution Levels in the Six Cities.

Mean values are shown for the measures of air pofiution. P d Portage, Wi in; T Topeka, K W W , Massachy-
setts; L St. Louis; H H: T and S St Ohio.




Ko-cinens!

2. Mechanisms of pathogenesis

-
L
&

: ¢ Inhalation

-

[

Pope CAIll et al, 2004



Biological pathways linking PM exposure with CVDs. The 3 generalized intermediary
pathways and the subsequent specific biological responses that could be capable of

Instigating cardiovascular events are shown.

Acute B‘ -
? Chronic o ) -
L@ty
0‘5"‘10000 4

O oM

(S
Blood y
— 4 NG

PM or constituents
in the circulation \

Sub-acute ¥
Chronic

- “Systemic ANS imbalance
spill-over”

UFP, soluble metals . 8 = . | TSNS/ VPSNS J
Organic compounds Systemic Oxidative Stress and Inflammation ‘
Cellular inflammatory response (t activated WBCs, platelets, MPO)
t Cytokine expression/levels (t IL-1B, IL-6, TNF-a) Vasculature
? t ET, histamine, cell microparticles, oxidized lipids; + anti-oxidants Vasoconstriction
vascmat"j"-.e Endothelial dysfunction
Vasoconstriction l l Neural-mediated ROS

Endothelial dysfunction y 1 Acute phase response + BP
PM-mediated ROS t Adipokines " - : t Clotting factors
t BP (PAI-1, Resistin) W ) Fibrinogen, CRP Blood

AR . + Platelet aggregation
Activated or Activated or

BIOOd Inflamed fat Inflamed liver Hea rt

? t Platelet aggregation Direictschions s

t Heart rate

Vasculature Endothelial cell dysfunction/vasoconstriction, +ROS . y
+ Arrhythmia potential

Atherosclerosis progression/plaque vulnerability

t+ Thrombogenecity (e.g. tissue factor)
Metabolism Insulin resistance, dyslipidemia, impaired HDL function
Blood t Coagulation, thrombosis; + fibrinolysis (e.g. PAI-1)

Brook R D et al. Circulation.
2010;121:2331-2378

= American
0 Heart
Association.-
Copyright © American Heart Association, Inc. All rights reserved. 29



Possible biological mechanisms by which air pollutants may

affect birth outcomes

Environment

Air pollutants

Source

| | |

| Mother | Placenta [ Fetus

| | |

|| Blood viscosity, Maternal-placental blood flow/ '

| endothelial »| transplacental oxygen and '

| function, nutrient transport > |UGR

| hypertension .

h
| Hypothalamo— | [
| | pitutary—gonadal | |
// axis (endocrine | Placental/fetal

I disruption) oy | N gEInEti{: or

|| Maternal host— ' egtllgﬂ?]nitslc

! defense ' g|+
me“hf‘"'sms [ | N Pollutant-DNA

| T e adducts
Inflammatory | v

markers | i

(cytokinas, L6, gy FYEmanny

prothrombin...),
oxidative stress

germ

I
|
Genetic or epigenetic changes in !
|
|

cells

« Air pollutants effect many
biological reactions on mother,
placenta and fetus.

* Fine particles can induce
oxidative stress and
inflammation.

» That contributes to onset of
preterm labor and other
adverse perinatal outcomes.

30




3. Air pollutant and Health effect



1) SUMMARY MAJOR OUTDOOR POLLUTANTS

Pollutant Sources Health Effects
i 1 infant respiratory mortality
Particulate Automobile, bus and truck exhaust, fuel burning (wood st | | lung function
Matter . : : 2
oves, fireplaces), industry, construction. | lung growth
T symptoms in asthmatics
| lung growth
Produced when nitrogen oxides (vehicle emissions) and v f asthma_exacerbatlo_ns e
. : : 1 all respiratory hospitalization
Ozone olatile organic compounds (VOC) chemically react under et e
sunliaht 1 asthma hospitalization
gnt. 1 asthma ED visit
1 school absence for respiratory illness
Nitrogen Results from high temperature fuel combustion and atmo | 1 symptoms in asthmatics
dioxide spheric reactions. | lung growth
Formed when carbon-containing fuel is not burned compl | 1 asthma hospitalization
Carbon : : . . .
. etely, emitted by motor vehicles more than any other sour | 1 clinic visits for lower respiratory tract disease
monoxide
ce. headache
Sulfur Industrial sites such as sme!ters, paper mills, power + asthma hospitalization
.. plants and steel manufacturing plants are the main s . . i
dioxide 1 clinic visits for lower respiratory tract disease

ources.

http://www. who. int/ceh/capacity/Outdoor_air pollution. pdf




Z2) dStudies tfor the relationship between PM and low birth

IO ‘; I\'L\ +

Wwols11U

Author Substance Published Expo;ure period (tr Effect size$
Year imester)
Vinikoor-Imler et al. PM2.5 2014 Entire Null associations
) ) From gasoline IQR OR 1.07 (0.97,1.18)
Wilhelm et al. PM2.5 2012 Entire From diesel IQR OR 1.06 (0.99,1.14)
Madsen et al. PM2.5/PM10 2010 Entire Null associations
) Pusan city OR 1.24 (1.02-1.52)*
Seo et al. PM10 2010 Entire Daegu city OR 1.19 (1.04-1.37)*
An increase of 10 pg/m' of PM2.5 lowered 12.8g (11.3g-14.3g) of birth
_ . weight
Morello-Frosch et al. PM2.5/PM10 2010 Entire An increase of 10 pg/nt of PM10 lowered 7.7g (6.6g-7.9g) of birth wei
ght
First IQR AOR 1.13 (1.02, 1.25)*
Xu et al. PM10 2010 Second IQR AOR 1.10 (1.00-1.22)*
) PM2.5 IQR OR 1.05 (1.02-1.09)*
Bell et al. PM2.5/PM10 2007 Entire PM10 IQR OR 1.03 (0.99-1.06)
Slama et al. PM2.5 2007 Entire Lowest vs highest quartile PR 1.7 (1.2-2.7)*
Dugandzic et al. PM10 2006 First Lowest vs highest quartile RR 1.33 (1.02-1.74)*
Salam et al. PM10 2005 Third An increase of 20 pg/m' lowered 21.7g (1.1g-42.2g)* of birth weight
Gouveia et al. PM10 2004 Second Lowest vs highest quartile AOR 1.25 (1.03-1.53)*
Lin et al. PM10 2004 Entire Null associations
First IQR OR 1.03 (1.00-1.07)*
Lee et al. PMI10 2003 Second IQR OR 1.04 (1.00-1.08)*




3) The relationship between level of PM2.5 exposure (ug/m3) and relative
risk (95% CI) of child ALRI, based on the integrated exposure-response
(IER) function, for (a) exposure over the range 0-600 ug/m3

(a) 45

WHO annual interim
4.0 target 1 (IT-1) value for

PM25 (35 ug/m?)
35 -
s 1
s ]
o 1
>~ 30 '
Rl 1
- 1
2 !
& 2T WHO indoor air quality
= ; guidelines: household fuel
2.0 i

combustion - See more at:
http://apps.who.int/iris/handle/
10665/141496#sthash.SyqtYx

hA.dpuf
100 150 200 250 300 350 400 450 500 550 600
PM?* exposure (ug/m?)
Lower Cl  e=== Relative risk === Upper Cl 34



(b) over the range 0—40 ug/m3 which spans the WHO annual AQG

for PM2.5

(b) 1.5 -
WHO annual air quality WHO annual interim
guideline value for PM** target 1 (IT-1) value for
14 - (10 ug/m?3) PM?* (35 ug/m?)
] " ]
: ’ ;
ol 1 ” 1
EE, 1.3 1 > 1
% : - -
E ' ,’ 1
> ! ” 1
S ! ” !
& 12 . - e
0] ] ]
o 1 1
] ]
1 1
1 1
1.1 : :
r E WHO indoor air quality
3 guidelines: household fuel
0 p 10 1 20 - 30 36 w0 Combustion - Se_e more at:
oS o) http://apps.who.int/iris/handle/
exposure (ug/m 10665/141496#sthash.SyqtYx
Lower CI === Relativerisk == = Upper Cl hA'dPUf
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V. Air pollution and Pregnancy outcome

and children’s health:some evidences
from MOCEH
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1. Mother graph of MOCEH Ko-cucus!

=»Carbon monoxide,
nitrogen dioxide, sulfur
dioxide, and total
suspended particle
concentrations in the first
trimester of pregnancy
period are risk factors for
low birth weight.

aduey?) W3R Yy ueI

45 10 s 0 5 10 15

(gm)

(zm)

12 14 16 28 30 32 34 36
CO (100pph) NO, (pph)

(gm)

14 16 18 20 75 80 85 90 95 100
SO, (ppb) TSP {ug/m’)

Concentrations of Air Pollutants

Eun-Hee Ha et al, Is Air Pollution a Risk Factor for Low
Birth Weight in Seoul? EPIDEMIOLOGY, 2001
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Difference of
cumulative hazard
functions between
low and high

PM.,

concentration
groups during the
seventh month of
pregnancy

Ha EH et al, JPM&PH 2007

negative log of survive

0.025

0.02
0.015

0.01

0.005 /
. .

25 27 29 31 33 35
gestationalage(weeks)
higher than 25% |

‘ ------- lower than 25%

(a) Divided on the basis of 25% value of PM,,

negative log of survival

..

003 |
0025 F
002 F
0015 F
001 f _‘“J

0005 f

25 27 29 31 33 35
gestationalage (weeks)
higher than 90%

‘ ------- lower than 90%

(c) Divided on the basis of 90% value of PM,,

Linear Preditiar
309

negative log of survival

25 27 29 31 33 35
gestational age(weeks)
higher than 50% |

‘ """" lower than 50%

(b) Divided on the basis of median of PMj,

2.49
289 .
219
2.6 .

259 - ]
249
2.3
1
219
2.0
149
1.4
1.1
169
1.5
144

13 . . .

1.2

Figure 2. Difference of cumulative hazard functions

between low and high PM, concentration groups
during the seventh month of pregnancy 33
3




(b) age<65 years (c) | age>=65years
0 : 50 100 150 S ‘2(‘)‘0 | - ‘ T_um‘w.l—mnwmmmmmwu LU \‘ L Ll T wwwwm“ T I [l ]
0 50 100 150 200 250 0 50 100 150 2(‘X) 2!—)0

PWO Avio

Regarding respiratory mortality, RR for an interquartile change of

PM(10) in postneonates (RR: 2.018; 95% CI: 1.784-2.283) was also
greater than those in the otsaher groups.

Infant susceptibility of mortality to air pollution in Seoul, South Korea.
Ha EH et al, Pediatrics 2003 39



2. Brief Introduction to MOCEH
1) Scope of research

* In Korea, the National Environmental Health ’ :
Action Plan (NEHAP, 2006) developed by '
the Ministry of Environment outlines
strategies for eliminating environmental
health hazards and reducing their adverse
effects on pregnant women and their
children.

« In 2006, the Mothers and Children's
Environmental Health (MOCEH) study, a
multi-center prospective cohort study,
began as an initiative of the NEHAP.

40




2) Study process

» Assessment of determinants
* Questionnaires
 Measurements of environmental pollutants Stage 1.

At Obstetrics
(Home visiting)
 Biological samples
* Dietary information Atoféfgézéoom
= Assessment of outcomes il

* Intrauterine growth At Pediatrics
Birth outcomes

Growth and development

Neurocognitive development

Atopy, allergy, and asthma in children

Recruitment

First trimester
screening exam

Third trimester
screening exam

Delivery

2month
6 month

1year
3year

Syear

+ Explanation of study purpese and incentives
+Informed consent

« Collection of Questionnaires
« confirmation of first screening exam schedule

+ Collection of booloE ical samples: Blood, Urine
+ Ultrasonography, Dietary record : 24k recall

+Maternal ASO test
« Ultrasonography

+ Contact wath mother before delivery
« Sending cooperative letter to other hospital

« Collection of biclogical samples
+[Blood, Urine, Placenta, Card blood , Breast milk)
» Confirmation of birth outcames

« Questionnaires

« Questionnaires

* Bayley test

» Pediatrics screening test
« Collection of hidoﬂlical samples :Urine, Blood
+ Dietary record : 2

recall

+ Questionnaires

+WPPSI test

+ Collection of biclogical samples :Urine, Blood
+ Dietary record : 24h recall

41



3) Community-Hospital based collaborative network

c Center for MOther and Children’ s Health and Environment(MOCHE] in Koreaj
— IRBboard
@SEEFCT'I appmva[cumm'rttga — :)
. ———{Advisoryboard )

Coordinating center
- Monitoring

- Making protocol
- Developing educational materials
I
I N : ™y (5 : Y/ : Y | o |
Bio-repository Frontier center Frontier center Frontier center .
[ Center [ in SEOUL [ in CHEONAN [ in ULSAN ! E"”m“"”‘um]
WSl - OB&GY _ OB&GY _ OBRGY \
i - preventive - preventive - Industry
H rmedicine medicine medicing ¥y :
Nutritioncenter | | - Pediatrics | | -Pedatrics | | -Pediatrics | Neurobehavior
: __d : : e — &
| Localhospital = | Localhospital = | Local hospital |
*: putsourcing 1 1

. PHCC

PHCC

) (

)

PHCC ) PHCC : primary health care

center in community

*
‘ Supported by the Ministry of Environment, Republic of Korea ’




4) Recruitment Results

(1) Cohort of pregnant women (2) Cohort of infants
500 Recruit 1,200
1,752/
500 - people 1,000 -
400 - 800 - Primary
school
300 - 600
988

200 - 400 1 783
100 B 200 i

0 - o

(2006) (2007) (2008) (2009) (2010) 6Mo 12Mo 24Mo 36Mo 48Mo 60Mo 72Mo 84Mo
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3. Air pollution and children’s health:
Some evidences from MOCEH study

- Particulate Matter(PM10)
- VOCs/HCHO

44



- Particulate Matter(PM10)/ 5



1) Gestational age for third trimester of outdoor PM. |

g o All areas 2 o ) s v i
: E Seoul
biepeid - By . E g B
= - =
E .l . § 3
| &7 - iy =
e 2
i 531
| & ", o
‘-\ o | e
Ll LI ) 1 2 (T 11T TR 11T TR VR T TSN WO TR YT T T ——
@ ag 50 Bl ] £l an 0 & m B0
A Qutdaar PMy; during the third trimester (wg/m) B Outdoor PMy; during the third trimester (/1)
e Cheonan B Ulsan
- &=, B
B o s
2 =R
%z s "
L L
= = -
g :
] BN
a- m =
H 7 -
B 5 Y2 ;
R T T I T RN N TN R TR 11 1 AT T T T TR AL T TP e R R TN TR
3 a0 = &0 i an E &0 70 0
C Qutdaar PMy; during the third trimester (g mi) D Qutdaor PMy; during the third trimester i )

* Adjusted controlling for maternal age, maternal education, baby sex, BMI, house age, and factory



2) Personal exposure PM10 and growth development

Measured period

PM10 (10 pg/m’)

Association of
PM10 exposure
with children's
weight z-scores
(GLM)

0-6 months

) 7-12 months
* The model 1 was adjusted for sex, maternal

age, gestational age, maternal education, family
income, birth weight, and maternal body mass
index.

The model 2 was adjusted for the same
covariates in model 1 and feeding method at 6
months.

13-24 months

25-36 months

37-60 months

Weight
At birth
6 months
12 months
24 months
36 months
60 months
6 months
12 months
24 months
36 months
60 months
12 months
24 months
36 months
60 months
24 months
36 months
60 months
36 months
60 months
60 months

N

1,129

812
728
648
545
387
812
728
648
545
387
728
648
545
387
648
545
387
545
387
286

Model 1*
-0.004 (-0.07, 0.06)

-0.02 (-0.12, 0.09)
-0.09 (-0.19, 0.007)
-0.06 (-0.17, 0.05)
-0.06 (-0.19, 0.07)
-0.12 (-0.29, 0.06)
-0.07 (-0.15, 0.01)
0.02 (-0.06, 0.10)
-0.01 (-0.10, 0.09)
0.08 (-0.02, 0.19)
-0.04 (-0.17, 0.08)
-0.13 (-0.21, -0.05)
-0.08 (-0.18, 0.01)
-0.15 (-0.25, -0.04)
-0.17 (-0.29, -0.04)
-0.12 (-0.26, 0.02)
-0.03 (-0.19, 0.13)
-0.14 (-0.33, 0.06)
-0.02 (-0.17, 0.14)
-0.17 (-0.37, 0.04)
-0.19 (-0.45, 0.07)

N
N/A

740
638
595
481
340
740
638
595
481
340
638
595
481
340
595
481
340
481
340
248

Change in weight for age z-scores (95% confidence intervals)

Model 2*
N/A

-0.03 (-0.14, 0.08)
-0.11 (-0.21, -0.002)
-0.03 (-0.14, 0.09)
-0.06 (-0.20, 0.07)
-0.16 (-0.35, 0.03)
-0.08 (-0.17, 0.006)
0.002 (-0.08, 0.08)
0.004 (-0.09, 0.10)
0.01 (-0.01, 0.21)
-0.08 (-0.22, 0.06)
-0.14 (-0.22, -0.05)
-0.06 (-0.15, 0.04)
-0.16 (-0.37, -0.05)
-0.19 (-0.34, -0.06)
-0.07 (-0.23, 0.08)
-0.02 (-0.29, 0.16)
-0.17 (-0.38, 0.05)
-0.02 (-0.19, 0.16)
-0.20 (-0.45, 0.04)
-0.22 (-0.54,0.08)



Difference of average weight for age z scores and weights between

children exposed to PM10 under 50 pg/m' and over 50 pg/m' from

pregnancy to 24 months

2.0
1.0
8=-0.20 =044
0,15 p=0.02
o : B=-0.43
g /\\ p=0.005
Q
E 0.0 /\
= & T~
2 3=0.02
= p=0.82 B=—0.35
p=0.008 B=—0.21
p=0.10
—1.0
—2.0"
T T T T T T
0 6 12 24 36 60

Age of children (months)

* Total number of participants in the analysis (the number of participants in high exposure group)

PM10
exposure
=== High
— Low

Weight (kg)

25.0

20.07

15.09

10.07

5.0

0.0~

T T T
12 24 36

Age of children (months)

At birth: 380 (278), 6 months: 238 (152), 12 months: 213 (137), 24 months: 199 (124), 36 months: 179 (113), 60 months: 124 (79)

60

PM10
exposure

= High
— Low
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« Difference of average weight z-scores between children exposed to PM10 under 50 p.g/
m' and over 50 1g/m’ from pregnancy to 24 months in children with birth weight under

3.3 kg and over 3.3 kg

2.0 PM10 2.0
exposure

m— High
— Low
O High
O Low —

B=-0.233 B=-0.288
107 1.0 p=0.18 p=—0.322 P02/
p=0.332

=—0.510
B=-0.175 Bp=0 06

0=0.37 B=—0.532
A p=002 __—

Weight z—scores
(=]

Weight z-scores
(=]

p=—0.393  PB=20.164

-1.0=1 = D=036 -1.07
B=-0.042 =208
p=0.62
-20- -20-
1 ] I I 1 I 1 1 I I 1 I
0 6 12 24 36 60 0 6 12 24 36 60
Age of children with birth weight under 3.3kg (months) Age of children with birth weight over 3.3kg (months)

* Total number of participants in the analysis (the number of participants in higher exposure group)
Left - At birth: 183 (132), 6 months: 114 (72), 12 months: 102 (67), 24 months: 102 (65), 36 months: 87 (56), 60 months: 62 (42)
Right - At birth: 197 (146), 6 months: 124 (80), 12 months: 111 (70), 24 months: 97 (59), 36 months: 97 (57), 60 months: 62 (37)

PM10
exposure
— High
— Low

O High

O Low
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3) Air pollutant and neurodevelopment  Ke:ens

Korean CHildren's onmental health Study

Association of prenatal exposures to PM10 and NO2 with children's neurodevelopment over
the period of 24 months of age by general linear model and GEEs.=

Table 4
Association of prenatal exposures to PM; 4 and NO, with children’s neurodevelopment over the period of 24 months of age by the general linear model and GEEs® — sub-analysis adjusted
for maternal 1Q,

n MDI PDI
A (LCI, UCT) p-Value A (LCI, UCT) p-Value
DAL mn:whb
GLMP 6 months 240 —491 (—7.69, —2.12) =0.001 —8.85 (—12.14, — 5.57) =0.001
TZ OIS TSX =S 54,0571 LA T30 =553, 293) UG5
24 months 184 1,05 (—2.63.479) 0.58 193 (—1.74, 5.60) 091
GEEs"” 6 to 24 months 240° —2.81(—5.17,—046) 0.02 —3.57 (—596, —1.18) 0.004
GEEs" 6 to 24 months 240° —3.41(—588, —094) 0.007 —393 (—637, —148) 0.002
NO. 10 pnh)®
| GLMP 6 months 240 —4.11 (— 626, — 195) <0.001 —557 (—8.17, —297) <0.001 |
T2 months T84 —0.85—486,3.16) 0.55 —0011-468, 2.86) 063
24 months 184 —0.18 (—3.23,2.88) 0.30 —239(—5.37, 0.60) 012
GEEs B (0 24 months 2307 =2.08 (—400, ~0.08) 0.04 =328 (—5bd, ~132) 0.002
GEEs ¢ 6 to 24 months 240° —1.66 (—3.70,0.38) 0.11 —3.19 (—5.36, —1.02) 0.004

? Models were adjusted for sex, birth weight, maternal age, gestational age, maternal education, family income, and maternal IQ.

P General linear model analysis was used to see the effect of prenatal exposure on neurodevelopment at 6, 12, and 24 months.

¢ General estimating equations were used to see the effect of prenatal exposure on neurodevelopment over the 24 months with repeated outcome measures.

9 General estimating equations without adjusting for maternal 1Q were performed on the same subanalysis group to compare the result with the previous model of sub-analysis.
¢ Total number of mothers who underwent Korean Wechsler Adult Intelligence Scale.

E. Kim et al. Prenatal exposure to PM1and NO2 and children's neurodevelopment from birth to 24 months of age: Mothers and Children's
Environmental Health (MOCEH) study, Science of the Total Environment 481 (2014) o0

/



4) Air pollutant and Allergy diesease  Ke:%eus’

MODEL 12 MODEL 2°
Period Measures Pneumonia Bronchitis Bronchiolitis Pneumonia Bronchitis Bronchiolitis
Association of prenatal n OR P n OR P n OR P n OR P n OR P n OR P
exposures to PM10 and NQO2 Arémonths
on pneumonia bronchitis m 128 1002 086 128 1058 003 128 1007 O41 128 1003 082 128 1.087 Q02 128 1.007 OA2
b) )
and bronchiolitis at 6 and 12 e PMI IIO 61 G99 094 61 1014 03 61 0985 024 56 1001 096 56 1026 04 56 0959 D08
months of age Ipml 128 0993 078 128 1094 003 128 0978 030 128 0996 047 128 1.148 002 128 0978 028
Pm‘s” 62 0908 030 62 1029 Q15 &2 0965 021 57 089 025 57 1061 G2 57 0948 007
@ Model 1 was adjusted for birth weight, infant NO2 . . « 10w
sex, gestational age, maternal age, maternal ala N 130 0925 035 130 0987 087 130 1013 070 114 0898 025 114 1008 093 114 1014 071
history of allergic diseases, and paternal NOZ 107 0934 035 102 0971 068 102 1029 07 92 0917 030 92 0981 O 92 OB 019
history of allergic diseases. personal
. . . . Al 12 months
b Model 2 was adjusted for birth weight, infant PM10
history of allergic diseases, paternal history of PMIO . ok 078 50 1014 034 59 096 010 54 0992 070 5 1044 008 54 0918 D14
allergic diseases, maternal education, and Prenatal  CUTdOOf
family income. Pml 114 G982 046 114 103 Q14 114 0974 034 114 0985 0.56 114 1043 008 114 0971 031
PM2.5” 60 0997 044 &0 1021 Q21 60 0963 033 55 0985 041 55 1103 005 55 0972 055
|N°2| 127 0932 016 127 0976 065 127 1028 041 112 094 025 112 0974 .68 112 1052 018
posinaial NO2

106 0911 Q1T 106 0983 074 106 1028 042 94 07 008 94 0977 072 94 1.000 006

=
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Association of prenatal

exposures to PM10 and

NO2 asthma, allergic
diseases, and atopic

dermatitis at 6 and 12
months of age

@ Model 1 was adjusted for birth
weight, infant sex, gestational age,
maternal age, maternal history of
allergic diseases, and paternal history
of allergic diseases.

b Model 2 was adjusted for birth
weight, infant sex, gestational age,
maternal age, maternal history of
allergic diseases, paternal history of
allergic diseases, maternal education,
and family income.

Period

Measures

Al 6 months
PMI10
indoor
PM10
oufdoor
PM2.5
indoor
PM2.5
oufdoor
NO2
indoor
NO2
personal
At 12 months

PMI10
indoor

PMI10
outdoor
PM2.5
indoor
PM2.5
outdoor
NO2
indoor
NO2
personal

Prenatal

posinatal

Prenatal

Asthma

n OR P

128 1.364 041

61 1.144 076

128 1.532 0.20

62 1.194 0.3

130 2.541 053

102 1226 0.63

114 0998 082

52 096 0.10

114 0974 0.34

50 0963 033

127 109 0.2

106 1044 076

MODEL 12
Allergic

diseases
n OR P

139 1011 0256
66 1.019 005
139 1025 0.23
67 1.024 005

145 1.012 0.80

111 1.023 0.63

114 1.026 005
52 101 04
114 1014 0.61
& 1015 034
127 0.953 043

106 084 007

Atopic
dermatitis

n OR P
159 0996 0.44
&9 0995 045
159 1009 042
70 0994 056

161 1034 0.10

127 1031 015

136 0.997 0.61
4 1 095
136 0.994 0465
& 1 097

151 1.028 021

126 1029 0.18

Asthma

n OR P

128 1.217 0.37

86 1.124 077

128 0.997 0.27

57 1.165 082

114 1018 099

92 1.572 086

114 1415 0.81

112 2727 0.54

94 2189 0.71

MODEL 2°
Allergic
diseases

n OR P

13% 1.012 0.24
61 1031 0.02
13% 1027 0.0
é2 1.035 0.02

129 1021 Q.66

101 1.102 0.14

114 1.028 0.04
54 1072 009
114 1019 0.52
a5 1077 004
112 0.946 0.40

94 0848 0.09

Atopic
dermatitis

n OR P

157 0.796 048
&3 0.996 056
159 0.998 029
64 0995 0.62

139 1.046 006

111 1.042 0.10

136 1.012 0.79
57 1008 0.77
136 1.003 084
58 1.004 0.78
130 1.043 0.1

109 1.055 0,06



* The relationships between PM2.5 and house dust mite
allergen or eosinophil number in group of case-control

Crude model

Adjusted model*x*

Case
se R

Indoor PM2.5

House dust mite allergen 0.29 0.13 0.03 0.30
Eosinophil number 19.60 7.54 0.02 23.93
Outdoor PM2.5

House dust mite allergen 0.03 0.25 0.91 0.09
Eosinophil number 7.36 5.77 0.22 8.58

Control Crude model

3 se P 3

Indoor PM2.5,

House dust mite allergen 0.08 0.13 0.54 -0.03

Eosinophil number -0.01 2,09 1.00 -—1.22

QOutdoor PM2.5
House dust mite allergen —0.01 0.17 0.97

-1.92 1.71 0.28

—-0.02

Eosinophil number =i, B

se P

0.13 0.03

8.95 0.02

0.30 0.78

7.68 0.29
Adjusted model**
se B

0.13 0.83

2.29 0.61

0.17 0.91

1.75 0.28
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1) TVOCs/HCHO and Pregnancy Outcome

Ko-'z'eﬁsu:.’

e e e e
OIZO|UHYHUE YIS E
Korean CHildren's ENvironmental health Stud

» Associations between TVOC and HCHO exposure and
birth weight

Birth weight Crude model
)
TVOC(log) -30.13 21.25 0.16 -45.89 22.36 0.04*
HCHO(log) -11.21 36.43 0.76 -37.98 39.55 0.34
*P<0.05

tAdjusted for maternal age, gestational age at delivery, pre pregnancy BMI, educational level, birth order, and infant's gender.

1A adjusted for plus,

separated kitchen (TVOC); air cleaner and house age (HCHO).

95



2) Associations between ambient personal TVOC exposure during g, ‘cusens/
pregnancy and neuro-behavioral development(BSID-II) in infants

MDliscore) MDl(score)
110
Ho P=0.038 P=0.005
T
105 il 105 A
100 T 100
o5 HLow TVOC 95 HLow HCHO
B High TVOC B High HCHO

20 A g0 -

0
0
6 12 24 36 overall 4] 12 24 36 overall
Age(months) Age(months)
PDl{score)
PDl({score) 110
110 _
P=0.051 P=0.010
105
105
100
100

ElLow HCHO

g5 - _
B High HCHO

90

B Low TVOC % s
W High TVOC %0 |

6 12 24 36 overall 56

12 24 36 overall
Age(months) Age(months)



3) Indoor total volatile organic compounds exposure Koiiens!
at 6 months followed by atopic dermatitis
Table 4 Associations between the level of total VOC exposure and atopic dermatitis
No. of total No. of atopic Unadjusted analysis Adjusted analysis
VOCs exposure subjects dermatitis odd ratio (95% CI) odd ratio (95% CI)
Low TVOCs (<75th) aroup 71 20 (27.8%) 1.0 1.0
High TVOCs (=75th) group 34 16 (48.5%) 2.447 (1.010-5.757) 3.116 (1.041-9.323)

These odds ratios and 95% Cls adjusted for allergy history of parents, household income, and breastfed longer than 6 month.
VOCs, volatile organic compounds.

High and low VOCs divided by upper 756% of the VOCs distribution of the study subjects (242.1 ug/m®).

Pediatric Allergy and Immunology 26 (2015) 352—-358
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Linkage of existing research and national initiatives

Prenatal

The potential ™
consequences
(‘06~"10) q

Step 2 Clear results The potential
" P 13 papers published \ consequences
(11"' 14) e 22 t024 papers will be .= Public Health

published Education

Delivery 6+ 48 mont 60 - 72month

— Move f d next tion of Birth Cohort
ove forward next generation o ohort,
KO-CHENS [ °
(2015-)
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Ko-cuens! Korean CHildren’s

wrazazzs ENvironmental health Study
KKKKKKKK ildren's ENvironmental health Study

Hello!!
"X (gd Koby, Chenchen, and Stu |

Let us infroduce our study

Korean CHildren’s
ENvironmental health Study



An introduction to tO‘C”f-'”-f-

Korean CHildren's ENvironmental health Study (Ko-CHENS) is a
long-term prospective pregnancy and children cohort study which
is planning to include approximately 100,000 pregnancies in the
years between 2015 and 2019.

The study includes the prenatal period up to an age of 18 years
and follow-up activities for monitored children into adulthood
using biological samples and questionnaires focused on

environmental exposures.

- 2 MINISTRY OF @ National Institute of
Mev ENVIRONMENT w Environmental Research



3“3,‘5,,,! Study Design

« Ko-CHENS will use two data collection methods; Main study and Core study.

Main study Core study

Study period Ae=AlEle
yp (22years, from the prenatal period until the age of 18)
Recruitment period 2015~2019 (5years) 2015~2017 (3years)
Target participants 65,000 pregnant women 5,000 pregnant women
Recruiting Public health care centers Obstetric units in the hospitals
Institute /Obstetric units in the hospitals / Public health care centers
Follow-up period lalellieln Imkagg to_natlonal MEENT 20 years through hospital visits
registries




NOW

All pregnant women (Main study) /

‘\5 Pregnant women at less than 20

— weeks of gestation (Core study)

@‘ You can join Ko-CHENS at
designated hospitals and centers

Participant

requirement

Information of designated centers,
website, hotline of
Ko-CHENS are at the bottom

Questions
about
registration

Official website : cafe.naver.com/environmentforchild
Mobile ver. Website : environmentforchild.modoo.at
Official hotline : 1544-6701

’ﬂr Map of Study Locations

Seoul National
University College of

Medicine Jmam
Hospital
Ewha Womans
University Samsung Medical
Center

School of Medicine

Kangwon National

Inha University University Hospital
Hospital '

/ Taean Environmental

I;-;.l"-?-; Health Center

W&y Soon Chun Hyang
(=) University Hospital
o Gumi

Dankook University  /
Hospital / Ulsan University
Hospital

Dona-A
University
Chonnam National
University Hwasun
v

Jeju National
University Hospital

e



mev
foo-cusus.

V. Conclusion @,@ ;:’:":’...
— Study
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1. Is it really that ambient air pollution is
a risky?

“YES”
“Consistent” and “coherent” findings

« “Consistent findings” over
» areas/cities/countries

» populations

- study designs



2.Who are in danger?

« Children and the elderly
 Persons having a chronic disease

3.What else do we need to pursue?

« Physico-chemical characteristics of particles

* Accountability

 Reduction strategies of adverse health effects from air
pollution exposure




 What is “Precautionary Principle”? "0'5'”8””

“We must act on facts, and on the most accurate interpretation of them,
using the best scientific information. That does not mean that we must sit
back until we have 100% evidence about everything. Where the state of
the health of the people is at stake, the risks can be so high and the costs
of corrective action so great, that prevention is better than cure. We must
analyze the possible benefits and costs of action and inaction. Where
there are significant risks of damage to the public health, we should
be prepared to take action to diminish those risks, even when the
scientific knowledge is not conclusive, if the balance of likely costs and
benefits justifies it.”

(Horton R. The new public health of risk and radical engagement. Lancet
1998;352:251-2)
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Thank you




