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Proyecto BREATHE
X Objetivo

Descubrir los efectos de la contaminacion atmosférica

en el neurodesarrollo de los escolares.

Prof. Jordi Sunyer
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Proyecto BREATHE
& Diseno

2.897 ninos de primaria de 39 escuelas de Barcelona

Medidas y cuestionarios:

*?*Medida de contaminacidn en la escuela (exterior e interior)

*“** Pruebas psicométricas a los nifios (4 veces en un afio)

*%* Cuestionario a los profesores (TDAH)

+* Cuestionario padres (datos nacimiento, ejercicio, ruta, medicacién)
** Muestra de saliva para analisis genético

** Ressonancia magnética (n=300)

Brain Air
BREATHE =
e investigation
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CREAL 2009,{fund¢r ESCAPE project) |

NO2 (pug/m3)

- High : 251

- Low: 2
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Proyecto BREATHE
Resultados

PM, s

(ng-m3)

EBC

(ug-m™)

7000 -
ug/m3
6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

0

Clase “ Estacion referencia

Mean

\'[o)
:

37

1.3

SD
13

16

(pt-cm)

0.9

Mean

47

29

23614

1.4

SD
19

24
9514
1.1

Mean

41

17

14665

1.3

—INTERIOR

28-01-13 00:00

29-01-13 00:00

30-01-13 00:00

31-01-13 00:00

01-02-13 00:00

1

Rivas et al., 2014. Child exposure to indoor and outdoor air pollutants in schools. Environment International 69, 200-212.

02-02-13 00:00

BREATHE

SD
20

8
6034
0.8
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Resultados

Exposicion de los nifos
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Rivas et al., 2014. Spatio-temporally resolved children Black Carbon exposure in Barcelona. Under preparation.
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& & Resultados

>30 Articulos publicados

»Plos Medicine 2015 - Chronic exposure to AP vs neurodevelopment
»PNAS 2015—> Grennes and neurodevelopment
»Neuroimage 2016—> Exposure to AP vs brain connectivity

»Epidemiology 2017—> Accute exposure to AP vs neurodevelopment
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RESEARCH ARTICLE

Association between Traffic-Related Air
Pollution in Schools and Cognitive
Development in Primary School Children: A
Prospective Cohort Study

Jordi Sunyar®'*34 Mikel Esnacla’** Mar Alarez-Pedrerol**, Joan Forns' =2,
loar Rivas'225, Monica Ld pez-Vicente>*, Blisabet Suades Gonzdlkez'>25,
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(IDAEA-CSIC), Barcelona, Catalonia, Spain, 6 Leaming Dksabilites Unit (UTAE), Neuropediatics
Department, Hospital Sant.Joan de Déu, Universitat de Barcelona, Barcelona, Spain

* jgunyerdcresl.cat

Abstract

Background

Ajr pollution is a suspected developmental neurctoxicant. Many schools are located in
close proximity to busy reads, and raffic air polluticn peaks when children are at school. We
aimed to assess whetherexposure of children in primary school 1o traffic-related air pallut-
ants is associated with impaired cognitive development.

Methods and Findings

We conducted a prospective study of children (n= 2,715, aged 7 to 10 ¥) from 38 schools in
Banelona (Catalonia, Spain) exposed to high and low traffic-redated air pollution, pained by
school socioeconomic index ; children were tested four imes (i.e., to assessthe 12-mo de-
velopmental trajectories) via computerized tests (m = 10,112). Chronic traffic air polluticn
(elemental carbon [EC), nitrogen dioxide [NO2), and ultrafine particle number [UFP; 10-700
nm]) was measured twice during 1-wk campaigns both in the courtyard (outdoor) and inside
the classroom (indocr) simultaneously in each schocl pair. Cognitive development was as-
sessed with the n-back and the attentional network tests, in particular, working memaory
(two-back detectability), supenor working memary (three-back detectability), and inatten-
tiveness (hit reaction ime standard emor). Linear mixed effects models wene adjusted for
age, sex, maternal education, sociceconomic status, and air poliution exposure at home.
Children from highly polluted schools had a smaller growth in cognitive development
than children from the paired |cwly polluted schools, both in crude and adjusted models

PLOS Medicne | DOI10.1371joumal pmed 1001792 March 3, 2015

1724

working memory
Zéllo 2?0 2(|30

2C|30

22|O

visit
Fig 2. Working memory development by high- or low-traffic-air-pollution school. Dashed line = high
traffic air pollution; continuous line = low traffic air pollution; gray shading indicates 95% Cls. Adjusted for age,
sex, maternal education, residential neighborhood socioeconomic status, and air pollution exposure at home;
school and individual as nested random effects in 2,715 children and 10,112 tests from 39 schools.
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Impacto
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>100 apariciones en los medios

ESTUDIO EN COLEGIOS DE BARCELONA

La polucion del trafico reduce la capacidad
infantil de aprendizaje
Prese nta C|é nresu Ita dOS d IaS B Los nifios de las escuelas de los distritos con mas contaminados sufren mermas cognitivas

B Los investigadores proponen limitar los coches alrededor de los centros educativos

autoridades (departamentos

ANGELS GALLARDO / BARCELONA
Salud, Medioambiente \ w | f Jin27 MIERCOLES, 4 DE MARZO DEL 2015

Ed uca Cién) comentarios ) Los nifios que estudian
- en escuelas de zonas
* oA B
A'A S P de Barcelona con alta
EHV].A UNA CARTA — contmnmacif}n
DEL LECTOR
ambiental causada por
el trafico, como el
Eixample, Sants, Sant
EDICION Marti v Sant Andreu,
experimentan un retraso
en su desarrollo

cognitivo, que afecta a la
inteligenc.ia préctic.a Clase en una escuela de Barcelona.

necesaria para tomar decisiones inaplazables. Asilo constata una
investigacion realizada por el Centre de Recerca
Epidemiologica Ambiental (CREAL), que entre el 2012 v el 2013
analizé a 2.807 nifios de 7 a 10 anos que acuden a 30 escuelas de
Barcelona v Sant Cugat del Vallés.
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CONTAMINANTES URBANOS PRINCIPALES
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Salud y contaminacion en el entorno urbano
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Cual seria el modo de desplazamiento mas saludable?
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Teresa Moreno, et al. Urban air quality comparison for bus, tram, subway and pedestrian commutes in
Barcelona. Environmental Research 2015;142:495-510



http://www.sciencedirect.com/science/journal/00139351

Walking

Metro Tram Bus Outer diag Inner diag Central grid

Mean Mean Mean Mean Mean Mean

N(part.cm~?) 23x10* 3x10* 54 x10% 3.7x10* 59x10* 5.4 x 104
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Transporte privado: T PM y UFP (pero depende de la intensidad del tréfico,
ventilacidon y tipo combustible)

. d
ld e Teresa Moreno, et al. Urban air quality comparison for bus, tram, subway and pedestrian commutes in

Barcelona. Environmental Research 2015;142:495-510



http://www.sciencedirect.com/science/journal/00139351

particle number ———- size mode public transport |:| walking

road crossing @
BUS Lo

O,DIE=D0 o
gel® D036 1:ER 10eA0 10eR 1055 11 1116 1824 11:8 1LER 1145 1057 1300

Time

a
200805
BUS INNER CITY DIAGONAL
TO Lo RAMBLA 5 3
835 B
™ & E
£
E o
L=
i o
= =
B
b 120
300008 METRO j‘ A La RAMALA METRO
. Y i,
N \‘ "\ - - 1K
v s Wl o % FAAN s,

L L, ;"HI e R, ST ~ L""m\-!"_" k\ﬁfﬂ"-" " E
™ s < =
5 1,D0EC5 T . -'1;
g ! ) ! = o
1 I N S I T T . £

) 5 = 5 F 5 ] 5 z

COSELD a ﬂ i

il n:14 a2 129 HET] 0:43 1050 1058 1105 1
T
JCE+0S
OUTER INMER CITY (L EINAMPLE] GRIDPLAN tRam  OUTER o
Diag i DIAG.

1.50E+08 ) X = B o
5 5 _E
£ o
] =

»
]
d 130
2,00E+05 OUTER CITY INNER C."."I:Ik HAGONAL AV, OUTER CITY
DIAGONAL AV Jcl CNAGONAL AV 1m0
]

1, 500+08 | —
- e, E
E e ! Ty W ow
__; 1, D0E 05 kk--"-f‘- ) E
8 X ] w =

5.00ES04

0

UFP - Particulas ultrafinas

- Ida, menos UFP que vuelta
- Paradas autbus:pUFP

- Intersecciones: PUFP

- Metro: menos UFP

- TRAM: estabilidad

- Intersecciones y zona

Teresa Moreno, et al. Urban air quality comparison for bus,
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LapEIS

Concentrati

on (ug/m3)
Car 46.2
Cycle 29.5

Ratio Car:Bike = 1.56 Barcelona (de Nazelle et al, 2011)

Ratio Bikei¢3f L0898 (Adams et al, 2001)

=1.12 London (Kaur et al, 2005)
=2 3 (Wijnen et al_1995)

Inhaled dose = 1-11 Dutch cities (Boogaard et al, 2009)

c = AMi uration(h/day) * Concentration(ug/m?®)
(ng/day) _ T A e 01D bl 2010)

= 2.1 (Zuurbier et al, 2010
=1.24 mean oferat|os )

= 2.2 (de Hartog et al, 2010)

= 2.9 mean of ratios

centre de recerca
CREAL® en epidemiologia
ambiental



Cudl seria el modo de desplazamiento mas saludable?

Los efectos en la salu r la expo contaminacion urbana

depende de muchos factores:

«*Concentracion Intensidad trafico (zona)

**Medida particulas *Momento del dia

+» Composicion *Meteorologia

s Distancia/Tiempo exposicion *Tipo de vehiculos (combustible)

s Actividad fisica eDistancia a la calle.

|

I Modo Transporte I
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