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Background/Objectives

Environmental exposure to teratogenic factors during pregnancy may have
consequences for the development of the embryo and fetus.

Air pollutants such as PM10, PM2.5, NO2, SO2 and CO are associated with some
congenital anomalies (CA).

Industries presence of the petrochemical, fertilizer and steel sectors on the south bank
of the Tagus River, Lisbon region.

In 2015, a cluster of CA in newborns (NB) was detected, in this area.

An observational, case-control epidemiological study was developed between 2016
and 2021, in Barreiro hospital.

Analyze a possible association between births with CA and maternal exposure to
environmental teratogenic substances, namely PM10, NO2 and SO2 .
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Methods

1. Set up of the database “Survey Mothers NB Cases / Mothers NB Controls”

4. Multicriteria spatial analysis

o _ o — Weighted Linear Combination
(i) Distance to polluting activities

(ii) Density of polluting activities S=Zi wi*xi

L oad traff Susceptibility to atmospheric
(iii) Distance to main road traffic routes — — pollution

(iv) Type of land cover

(v) Foggy areas

5. Analise Estatistica <
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Methods

* Georeferencing of residence mothers of cases and controls, recruited for the study between 2016 and 2021.
e Spatial Cluster Analysis, Anselin Local Moran's I.

* Study area: municipalities of Barreiro, Moita and Montijo.

Not Significant
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Methods

Calculated by
Kernel Density
Estimation

Higher
susceptibility at
higher densities

Density of polluting activities

- — ———
; / A ?/ "x‘AIcSchete °

Polluting Activities

Polluting Activities per km2 \

s 0 J

; - Ll 0,507729
/5 - / 0

km
pernao Fero y EQ:uinta do Conde © Opensueeuviapianu) conuinulors, su-pi1-oA

Ferndo Ferro

@®  Polluting activities
y Susceptibility to atmospheric pollution

/’; - Low - 0 km2
o
B ich - 50,2539 km2

km
uinta do Conde

REPUBLICA
PORTUGUESA
SAUDE

O/sN

SERVIGO NACIONAL
DE SAUDE

Nacional de Satde




v Z 17" Shribiichinirn | @BTLT 56 Nazowacesm A WORLD IN TURMOIL:

GLOBAL N 2023 May 3-6 ROME ITALY fenmumnae  2-5 Maggio 2023 ROMA Opportunities to Focus on the Public’s Health

| Madicing Prevestie @ Sanitd Pubblico

GLOBAL NETWORK
FOR ACADEWIE PUBLIT HEALTS

A\

Methods Type of land cover

1A

>

————— — - rree T =
[t ‘( bod Visé&‘" A Zf-“A’/fA‘[;6cﬁete ‘ﬁ(

Aarvilaf‘
Higher 7;/
susceptibility in 7
industrial/transport

spaces

Y [- \ =y — \\
ixal i ixal /|
5 |- ¥
X
; EN 3792 \ i
oo, Type of land cover e \
2\;\‘ o yp J “2\:‘ \‘\‘

- Residencial areas 2 \
?*\ S

I Transport structures
\ N
B ndustrial areas \ TN

st R
— - Florest areas I:, Moderate - Residential Spaces

0 25 5 P Water 2 P50 25 =
oo - ) km - High - Industrial/Transport Spaces
Ferndo Ferro Quinta do Conde © Oper E Agrlcultural areas Ferndo Ferro Quinta do Conde R T e T

Susceptibility to atmospheric pollution

/
/./' - Low - Natural/Agricultural Spaces \

P

REPUBLICA ®
SERVICO NACIONAL
@ imiciia @) | SNSEUR! (‘@

SAUDE




@ASPHET\

The Associaon of Scheols of Pubsi Haath
n e Exropaan Raghoe

GLOBAL NETWORK

A\

ON PUBLIC HEALTH
2023 May 3-6 ROME ITALY

G\ OCONGRESSO
GPIUI D6 wazonmiesm

SOCETA ITALIANA DI IGIENE
Madicing Preventied ¢ Sanitd Pubbivca

17*“ WORLD CONGRESS

A WORLD IN TURMOIL:

Opportunities to Focus on the Public’s Health

Methods

Calculated by
Euclidean
Distance

Higher
susceptibility at

higher proximity|

Distance to main road traffic routes

[ B
AN N
N
s\ -
SVA \ <4/
ixal Jpx
x‘__ Aldeia de Paio = r
| Pires. |
Y .\ g
\. \
.
N [
\ )

Main roads

. . \
Distance to main roads (m) \

Ferndo Ferro Quinta do Conde Ferndo Ferro

] T 1 T N
/‘ Jl’ gt -\:A‘Gécﬁe(e ﬁ [ Z "-_A:A‘Eo'c’h.e(e
& / L f , = 47 =

parvila f N Qg _|parvila o -
L/ 7 ‘5 1A YA

14 ' LA \
i/ - | ¥4 S \
eato N eato
/) J
=4 -3

Quinta do Conde

Susceptibility to atmospheric pollution

B v - >300m
B ich - <100m
©0 =

SERVICO NACIONAL
DE SAUDE

REPUBLICA
&~ PORTUGUEsA e ‘ SN

uuuuu

o_Nacional de Saide




a ™WORLD CONGRESS | G OCONGRESSO .
%ﬂgﬂm @ 17 oNpustic neacra It] 56 °NAzionaLE siTi A WORLD IN TURMOIL:
GLOBAL NETWORK // 2023 May 3-6 ROME ITALY | “—fuummmee 2-5 Maggio 2023 ROMA Opportunities to Focus on the Public’s Health
Methods
Foggy areas
: -Z{iif.;A[,g‘Géﬁe.(’e lw ‘:‘ i av;-d‘ iy E ",_?‘/'_\;"_-',A’I'zcic'ﬁe-:e " ‘,( /

g wa&la £ o ! | parviia £
* Higher v ‘a\al|77
r A7 i A N il
susceptibility at  [* F
low altitudes
e Pollutantstend | \
to concentrate in 1 |
water particles | Ik

\ \
\ N 3 \ t
7 EN 102 4 Ca P \ \\ P,

\; T\\ \ \'_\
f A2
Digital Terrain Model (m) \ = \ \,

Susceptibility to atmospheric pollution

- Low - >39,9m

\\ P \ 3 S
n - 70m N\
IR e ——, S D e —— [ ] Moderate - >17,5m e 39,9m
: — J — .
% 25 £ , O3 R i /A : B vich-<17.5m
b
Semtofeon 7 AQUInts do Conde O T e =t do C ande e ——

Nacional de Satde

REPUBLICA :
SERVICO NACIONAL
@ PORTUGUESA e‘SNSDESAUDE <)
savot




@ASPHET\

The Associasen of Scheols of Pusi: Hasth

n e Exropaan Raghoe

GLOBAL NETWORK
FOR ACADEWIE PUBLIT HEALTS

%1

A\

ON PUBLIC HEALTH

™WORLD CONGRESS
2023 May 3-6 ROME ITALY

o§°"1t1

SOCETA ITALIANA DI IGIENE
Medicing Preventieg ¢ Sanitd Pubblico

°CONGRESSO
NAZIONALE SiTI

2-5 Maggio 2023 ROMA

A WORLD IN TURMOIL:

Opportunities to Focus on the Public’s Health

Methods

* Weighted Linear Combination

2 1

Crossing of variables,
normalized into 3 classes.
Weighting of the variables,
defined by the Analytic
Hierarchy Process, according to

their importance for the emission

and concentration of pollution.
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Results

Map of Susceptibility to Atmospheric Pollution

High susceptibility:

1. Consolidated urban area of
Barreiro and Baixa da
Banheira;

2. Periurban area of Palhais;

3. South zone of the urban area
of Montijo.

Cases Controls
n % n % p
Susceptibility 0,51
Low 4 3,8 9 4,3
Moderate 79 75,9 145 69,7 \
High 21 20,1 54 25,9 - -

= [ ] Moderate
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Results

Map of the odds ratio of exposed and unexposed cases
and controls, according to the area of residence of the
mothers.

Higher proportion of cases, compared
to controls in:

* Santo André;

* Baixa da Banheira;
* Vale da Amoreira;
* Alhos Vedros;

*  Moita.
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Discussion/Conclusions

* Limitations:
Selection bias - pregnant women who opted for voluntary termination of pregnancy due to the presence of a
serious anomaly in the fetus or who gave birth in other hospitals were excluded from the analysis;

Classification bias of cases and controls, since the measurement of exposure was made to the territory and not
to the individual.

Other environmental exposures not evaluated in this presentation.

e Strenghts:
Strengthens CA national registry monitoring and surveillance capacity in geographical terms;

Demonstrates the potential of using spatial analysis methodologies in public health and epidemiology studies.

* The atmospheric pollution susceptibility map proved to be useful to assess the possible environmental exposure
of pregnant women to chemical agents;

* The ability of spatial analysis to associate variables in a judicious way and create scenarios was demonstrated.
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