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SDG’s Goals dan kesehatan anak

The right to a healthy environment underpins the rights of all children not only to survive but to thrive and live in dignity.
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WHO-UNICEF

AIR POLLUTION IS A GLOBAL
CHILDREN'S HEALTH ISSUE

Globally 93 % of all children and 630 miillion
children under 5 years are exposed to air pollution ?
levels* above the WHO air quality guidelines |

fine particulate matter 2.5 micrometers ), 2 6 0 /
or less in diameter (PM2.5) 0

THE BURDEN OF DISEASE FROM POLLUTED AIR IS HEAVIEST IN
LOW- AND MIDDLE-INCOME COUNTRIES

Percentage of children under 5 years exposed to PM2.5* levels higher than the WHO air
quality guideline are:

of deaths among children
under b years can be
prevented by addressing
100% 99% 98% 87% environmental risks.’
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. i 77D\ World Health
CLEAN AIR FOR CHILDREN’S HEALTH  #AirPollution \V\@%‘f Y Organization

e T



lIndonesia

Indonesia

Indonesia v

Jakarta (2022)
Jumlah anak 0-5 tahun: 2.4
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Key demographic indicators

277,534,122

Under-five mortality rate Population J U m I ah kem atl an b al Ita
53.280

206% ‘

of deaths among children
under b years can be
prevented by addressing

13.85 hun

environmental risks.’
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PMZ2.5: rerata 36.45
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Apa kualitas udara saat ini di Jakarta?

(32.45 - 51.28) (Lg/m3
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Waktu yg paling rentan (“windows of

vulnerability)
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Toxic metals

Lead, mercury,
cadmium, arsenic,
and other toxic metals
impair children’s healthy
development. One in
three children worldwide
is estimated to have
lead poisoning.

During pregnancy and the first years

Toxic chemicals

A number of widely
used chemicals can be
damaging to the health

of mothers, infants,

and children.These

include highly hazardous

pesticides, asbestos,

benzene, dioxins and

PCBs, excess fluoride,
and additional chemicals

from household
products.
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Hazardous waste

Both household waste
and waste/recycling sites
can expose children to
a wide range of toxic
chemicals and metals.
Unsafe burning of
e-waste and medical
waste can release
toxicants into the air and
water of a community.
Conflict-related
contamination can
include toxic oil
fires and chemical

weapons.
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Environmental risks

Air pollution kills
hundreds of thousands
of children under 5 each
year and contributes
to chronic respiratory
infections, lung disease,
cancer, and other
health effects. Mould,
noise, and radiation are
other health threats in
children’s communities.
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Climate change

Climate change is a
great threat to children’s
environmental health.
This includes increased
frequency, intensity,
and uncertainty of
extreme weather events,
extreme heat and effects
on natural systems.
The effects of climate
change impact many
aspects of our society,
disease transmission,
prevalence and severity,
food security, trauma
and mental health, and
access to health and
education services.
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. For example, the developing brain

witnesses the birth of billions of brain cells, whlch grow travel to specnflc areas in the braln and make connections that give us
the capacity to sense, move, communicate, and learn.These early years are known as ‘windows of vulnerability’ for children’s
development. Children are extremely sensitive to their social and physical environments to guide their healthy development.
Yet, growth during this sensitive period is threatened by exposure to the above-mentioned environmental risks.

Pregnancy

can store
harmful chemicals, sometimes
over many years, and she
can pass these along to her
child during pregnancy and
breastfeeding. Exposure to
these pollutants in utero, during
infancy, and in childhood impacts
a child’s ability to grow and reach
their full potential.
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| Infancy and r_;ildhood

ild-specific behaviours, suc
as breastfeeding, crawling
and hand-to-mouth behaviour
expose children unequally to
toxic chemicals and pollutants.
Children have a greater intake of
air, water and food per kilogram
of body weight than adults, and
their detoxification mechanisms
are not fully in place.
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during adolescence, including
those related to hormone
function, reproduction, bone
growth and brain and behaviour.
Yet adolescents often face
additional environmental health
risks, such as unsafe work

conditions and hazards at school.
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Adulthood

lliness caused by early exposure
to toxic chemicals or climate
change-related events may not be
visible until adolescence or later.
Ensuring healthy environments

in early life can have a positive
impact for years and decades.




Anak dan remaja lebih rentan dari dewasa
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Children and adolescents are more vulnerable to air pollution
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Exposure is different from adults
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https://www.eea.europa.eu/publications/air-pollution-and-childrens-health#



Kapan paparan terhadap polusi dan efeknya pada anak?
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Efek negatif polusi udara terhadap janin

Pneumonia pada anak

Infeksi telinga

E? =D % Penurunan fungsi paru

pada anak

Peningkatan tekanan

Berat badan lahir rendah darah pada bay!

(BBLR)

Q O O Peningkatan tekanan
Lahir prematur ' W . darah pada anak
Hipertensi pada anak

Panjang lahir pendek _
"'f' dan remaja




Efek polusi udara terhadap bayil dan anak

Risiko Asma dan
penurunan fungsi paru
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Efek polusi udara bersifat transgenerational

Inhaling PM as oxidant
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Foetal oxidative stress, inflammation, DNA methylation
N

Foetal underdevelopment, premature birth

more vulnerable than
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functional disorders in all major organ systemsl
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Protokol Penelitian

Delivery
Maternal BP,
urinalysis, delivery
complications; Immunization/health visit
Enrolment of pregnant Infant birth size Hospital visit Growth/health check
- women | Apgar score Health check Symptom diary
Baseline questionnaire Placenta specimen Blood pressure Blood pressure
Home visit (for GIS) Cord blood sampling T
i l i A
1st trimest f:" 7
st trimester ) ,:9'_/“—7 XA
{ANC) Birth 7-14 days 1mo 2 mo 4 mo 6 mo 7_ ot ) 97"\79. 'hi ;36»:
: 50/36
@ T T T Q Q % Q Q Q > 12
Routine ANC Immunization
Questionnaire for travel habits Growth/ hEﬂ|th_ check
Anthropometrics Lung function | s e Capdrriin
Blood pressure (BP), lung function Blood pressure / e Lﬁtg.z,ifffc’ i
Urinalysis (20th, 28th, 36th WGA) Symptom diary | /
Routine blood test (1st and 3rd trimester) Echocardiography
Foetal ultrasound (18th and 34th week) Vascular ultrasound

Alr pollutant measurement




Paparan polusi udara selama di kandungan & berat badan dan
panjang badan bay!

ool Cmenatity, 023222 Environmental Health 3x panduan WHO
RESEARCH Open Access T
™ - PM2s, Black carbon, NOx, N
The effect of exposure to traffic related 25, Black carbon, NOx NOz
air pollutants in pregnancy on birth l
anthropometry: a cohort study in a heavily
polluted low-middle income country 8x panduan WHO
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I I a-S I I Linear regression coefficients (95% confidence interval)

Birth weight (g) (n =340) Birth length (mm) (n =340)

PMZ.S

Crude  —5234(—150.24;4557)  —3.43(—7.93;1.08))

- - Model ] .=.36.84.5126.91.53.23) o = 2.89(5.2.22.1.44)

* Berat badan lahir lebih rendah | Model 2 —5444 (—146.14;37.27)  —3.45 (—7.87;097)
* Panjang badan lahir lebih Crude  —47.02(—116.78;22.74)  —3.60 (— 6;80; —0.40)*
pendek 4675 (=11077,1769) . =3.60(=6:67; —0.54)%
 —4876(—11315,1563)  —3.83(—6,91; —0.75)"

Crude  —5.16 (—61.05; 50.74) —2.18 (—4.74; 0.39)

o _ Model 1 —6.86 (—58.18; 44.45) —2.24 (—4.70;0.21)
* Risiko stunting dan pendek [Model 2 —1720(—6079,3539)  —282 (533 — 030"

Crude  —428 (—61.44;52.87) —1.35 (—4.33; 1.63)

Model 1 —6.45 (—58.92; 46.03) —1.48 (—4.44; 1.47)
Model 2™ =1720(=7060;36.02)  —191(=4981.17)

All effect estimates orrepbnd to irurti'le increase of each air ;:iolluta ntie.
every 7.14 ug/m? for PM, s, 0.75 x 10~ per m for soot, 4.68 pg/m? for NO,, and
3.74 ug/m? for NO,



Berat badan lahir

* Meningkatkan risiko utk berat
badan lahir rendah

Table 4 Association between exposure to outdoor air pollutants
during pregnancy with low birth weight

Outdoor air pollutant (n =340) OR (95%
confidence
interval)

PM, 5

Crude 0.88 (0.35; 2.1 9) )

Adjusted | 1.04(0.31; 3.46)
Soot ' - '
Crude 134(073;248)
Adjusted | 1.73(0.78;3.83)
NO. | o
Crude 112 (0.67; 1.86)
Adjusted [ 133 (068 259)
NO, | -
Crude 1.09(0.65; 1,84
Adjusted 110 (0.58; 2.06)

All effect estimates correspond to interquartile increase of each air pIIutt ie.
every 7.14pg/m? for PM, ., 0.75 x 10~ per m for soot, 4.68 pg/m? for NO,, and
3.74 ug/m? for NO,




Paparan polusi udara selama di kandungan & meningkatnya
risiko Infeksi saluran nafas (atas dan bawah) pada bayi 0-6 bulan

Odd Ratio (95% Confidence interval)

Air pollutant
concentration Upper respiratory Lower respiratory Gastrointestinal
tract infection tract infection infection
) (n=185) (n=14) (n=26)
PM25 dan blaCk Carbon PMa:s Crude _' [.457(0.92;2.28) 1.39(0.54:356) % 0.84(0.38;1.87)
mening katkan risiko Adjusted | 1.50(0.91;2.47) 1.45 (0.53:4.00) 097 (0.42;2.23)
un t u k IS PA d an Soot Crude | 1.17 (0.84;1.63) 1.34 (0.66:;2.73) 0.99 (0.56;1.72)
. . . Adjusted 1 1.14.(0.79:.1.64) ......1.46(069:3.10) .. 1.08 (0.57;2.02)
P neumoni a/b ron kl O I Itl > NOx Crude 0.83 (0.64:1.07) 1.40 (0.78:;2.51) 1.15 (0.75;1.77)
Adjusted 0.80 (0.60;1.06) 1.43 (0.75;2.72) 1.20 (0.73;1.98)
NO2 Crude 0.85 (0.65:1.10) 1.48 (0.78;2.76) 1.17 (0.74;1.84)

Adjusted 0.81 (0.61:;1.09) 1.52 (0.77;3.02) 1.25 (0.74;2.10)




Paparan polusi udara selama di kandungan & peningkatan

tekanan darah pada bayli 0-6 bulan

* PM2.5 dan Black
carbon meningkatkan
risiko peningkatan
tekanan Darah

Reprogramming sistem
kardiovaskuler

Hipertensi, stroke,
penyakit Jantung pd usia

lebih muda

Air pollutant

PM: 5

Soot

NOx

NO:

Model

Crude

Model 1

Crude

Model 1

| Crude
Model 1

Model 2

Crude

Model 1

Model 2

" oél iE

1 month

3.01 (0.66:5.35)"

2.89 (0.53;5.25)"

231 (-0.09:4.71)"

0.81 (-0.93:2.54)

0.82 (-0.92:2.57)

0.64 (-1.11;2.39)

-1.05 (-2.40:0.31)

-1.29 (-2.68:0.10)
-1.08 (-2.48:0.32)

-0.93 (-2.32:0.46)

-1.15 (-2.58:0.27)

-0.98 (-2.40:0.45)

B coefficient (95% Confidence interval)

2 months

1.05 (-1.34:3.43)

0.90 (-1.54;3.33)

0.54(-1.93;3.02)

0.75 (-0.98:2.48)

0.83 (-0.93:2.59)

A7 @] B0

1.02 (-0.41;2,45)
1.00 (-0.46:2.45)

1.04 (-0.39;2.47)

1.28 (-0.44:2.48)

0.95 (-0.53;2.43)

1.04 (-0.36;2.44)

4 months

0.86 (-1.49:3.22)

0.91 (-1.49:3.30)
1.07 (-131,3.45)
0.88 (-0.88:2.64)
0.82 (-0.97:2.60)
060 @1 2k

1.28 (-0.11:2.67)

1.18 (-0.23:2.59)
1.08 (-0.32:2.49)

1.40 (-0.02;2.82)

1.30 (-0.15;2.74)

1.17 (-0.27;2.60)

6 months

1.98 (-0.24:4.19)

1.88 (-0.37;4.13)

1.30 (-0.35:2.95)

1.35 (-0.32;3.02)

it o5 coTeoA el

0.20 (-1.10:1.50)

0.10 (-1.22;1.42)

0.18 (-1.15:1.51)

0.29 (-1.04;1.61)

0.21 (-1.14;1.56)

0.23 (-1.13:1.59)

1.63 (-0.64:3.90) 4




Generasi penerus —> golden generation?




What should we do?

It’s time to act. Let’s protect our future
3 generations

% By giving them a healthy environment
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