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Mineral
AL,O,, Mg, Ti, Fe, K, SiO,, CO,*, P, Ca

2-3

RABATAR ENEOI AL, o i

Aerosol mari
Na*, CI

Compostos carbonosos

Matéria organica+ Carboni elemental

Aerosols secundarls
NH,*, SO,%, NO,", oraz

Elements traca

As, Ba, Bi, Cd, Ce, Co, Cir,
Cs, Cu, Dy, Er, Ga, Gd,
Ge, Hf, La, Li, Mn, Mo, Nd,
Ni, Pb, Pr, Rb, Sb, Sc, Se, i
Sm, Sn, Sr, Ta, Th, Ti, T, &=~
U,V, W, Yb, Zn, Zr : i
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Cyrys et al.(2012). Variation of NO,and NO, concentrations between and within 36 European study areas: Results from the ESCAPE study. Atmos. Environ. 62, 374-390.
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Estudi “The six cities”: Relacio PM2_5 | mortalitat
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Dockery et al.(1993). An association between air pollution and mortality in six U.S. cities. N. Engl. J. Med. 329, 1753 — 1759.
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Pope et al. (2002). Lung cancer, cardiopulmonary mortality and long-term exposure to fine particulate air pollution. J.Am.Med.Assoc. 287, 1132-1141.
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FIGURE 1.1 Percentage of Attributable Deaths by Risk Factor:
Globally, 2013
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Sources: World Bank and IHME, using data from IHME, GBD 2013.
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Figure 5: Global estimated deaths by major risk factor and cause, 2015

Using data from the GBD Study, 2016.#

The Lancet Commission on pollution and health. Lancet 2017.



Diferents graus de vulnerabilitat
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La contaminacio afecta multiples 6rgans de forma immediata i té€ consequéncies a

llarg termini

= Mortalitat per malalties respiratories

= Morbiditat per causes respiratories
=Cancer de pulmoé

= Pneumonia

= Simptomes sist. respiratori superior i inferior

= Inflamacié vies respiratories
= Menor funcié pulmonar
= Menor creixement del pulmé

» Resisténcia a la insulina

= Reduccio ossia

= Alta pressio6 arterial

= Disfuncié endotelial

= Augment de la coagulacié de la sang
» Inflamacié sistéemica

= Trombosis venoses profundes

/

=Embodlia

= Desenvolupament neurologic

= Salut mental

= Malalties neurodegeneratives

» Mortalitat per malalties cardiovasculars
» Morbiditat per malalties cardiovasculars
= Infart de miocardi

= Aritmia

= Insuficiéncia cardiaca congestiva

= Canvis variabilitat ritme cardiac

* Depressio segment ST

» Envelliment de la pell

* Menor qualitat de 'esperma
* Preclampsia
El fetus és

susceptible als
insults
ambientals

Thurston et al. (2017). A joint ERS/ATS policy statement: what constitutes an adverse health effect of air pollution? An analytical framework. Eur Respir
J. 49, 1600419.



PM, . (increment IQR) and part prematur
C 0Odds Ratio
r Weight IV, Ran % IV, Ran

Ayaz Hyder 2 2014 0 00208 10.2% 1.00[0.96,1.04]
Eric Lavigne 2016 0.0392 00079 21.9% 1.04[1.02,1.06)
Gavin Pereira 2013 01222 00624 1.7% 1.13[1.00,1.28]
Gavin Pereira 2014 0.01 0.0421 3.5% 1.01[0.93,1.10]
Jun'Wu 2009 0.0296 001 19.6% 1.03[1.01,1.08)
Sandie Ha 2014 0.0516 00063 23.6% 1.05[1.04,1.07)
Simone C Gray 2014 0.01 00102 19.4% 1.01[0.99,1.03]
Ulrike Gehring 2011 01989 01965 0.2% 1.22[0.83,1.79]
Total (95% ClI) 100.0% 1.03 [1.01,1.05])

|
'.Ill .

- 0-O

0Odds Ratio

Heterogeneity: Tau*= 0.00; Chi*=19.12, df=7 (P = 0.008), F= 63% 0 5 0'7
Test for overall effect Z= 3.73 (P=0.0002) | :

-

2 37 weeks
of gestation

15 < 37 weeks
of gestation

PM, . (increment) and baix pes al néixer (a termini)
A . ,
Odds Ratio Odds Ratio
_Studyor Subgroup __ loq[Odds Ratio] ___SE_Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Ayaz Hyder 52 2014 00862 00339 11% 1.09[1.02,1.16) =
Keita Ebisu 2012 00218 00121 85% 1.02[1.00,1.05) =
Michelle L. Bell 2007 0.0526 00258 19% 1.05[1.00,1.11) =
Olivier Laurent UCD 2014 00247 0004 778% 1.03[1.02,1.03) | |
Payam Dadvand 2014 0157 0.0904 02% 1.17[0.98,1.40] T
Rupa Basu 2014 001 00154 52% 1.01[0.98, 1.04) 1
Simone C Gray 2014 0.0198 0.0152 54% 1.02[0.99,1.05) B
Total (95% CI) 100.0% 1.03 [1.02,1.03] |
Heterogeneity: Chi*= 7.67, df= 6 (P = 0.26); F= 22% b 1 t i
Testfor overall effect Z=7.03 (P < 0.00001) L L <25 225

Li et al. (2017). Association between ambient fine particulate matter and preterm birth or term low birth weight:

An updated systematic review and meta-analysis. Environ. Pollut. 227, 596-605.



Prevalenga Diabetes Tipus 2

Publication

Audors e Per increments de 10 ug/m® g
PM,, s
Zanobetti et al. 2014 —_— 1.14 (0.65, 2.. '__‘M/
Toetal. 2015 —— 1.28 (116, 1.41)
Liuetal. 2016 3 1.03 (1.02, 1.05)
Requia etal. 2017 3 1.05 (1.00, 1.11)
Honda et al. 2017 ———  2.16(1.56,2.99)
Strak et al. 2017 —— 1.13 (0.8, 1.45)
Yang ctal. 2018 * 1.05 (1.02, 1.08)
Hemandez et al. 2018 <+ 110 (1.03, 1.17)
Orioli et al. 2018 | 3 1.04 (102, 1.07)
Renzi et al. 2018 L 3 0.98 (0.95, 1.02)
Yang etal. 2018 —— 127 (1.12, 1.44)
Subtotal (I-squared = 84.3%, p = 0.000) (o} 1.08 (1.04, 1.12)
M,
Eze etal. 2014 —— 1.35(1.12, 1.63)
Strak et al. 2017 —— 139 (1.18, 1.63)
Yang etal. 2018 ¢ 1.10 (1.06, 1.14)
Orioli et al. 2018 1.04 (1.01, 1.07)
Renzi et al. 2018 ; 1.00 (0.99, 1.02)
Riant et al. 2018 L 2 > 1.22(0.48,3.11)
Subtotal (I-squared = 89.5%, p = 0.000) < 1.10 (1.03, 1.17)
NO,
Brook et al. 2008 1.10 (0.97, 1.25)
Eze etal. 2014 —— 1.23 (1.06, 1.42)
Layarevic etal. 2015 1.05 (0.8, 1.25)
Honda et al. 2017 * 1.09(1.07, 1.11)
Strak et al. 2017 * 109 (1.06, 1.13)
Yang etal. 2018 - 1.25 (1.15, 1.36)
Orioli et al. 2018 1.03 (1.01, 1.05)
Renzi et al. 2018 1.00 (0.99, 1.01)
Shin etal. 2018 1.04 (101, 1.07)
Shin et al. 2018 L3 1.06 (1.02, 1.10)
Riant ct al. 2018 —_———— 1.12 (0.81, 1.55)
Subtotal (I-squared =91.1%, p = 0.000) [0 1.07 (1.04, 1.11)
T T
322 1 311

Yang et al. (2020). Ambient air pollution and diabetes: A systematic
review and meta-analysis. Environmental Research, 180(June 2019),

108817.

Obesitat

En infants
Source OR (95% CI) Decrease risk Increase risk
PM 2.5
Bloemsma 2019 0.80 [0.59; 1.09] e S
Bont 2019 1.05[0.96; 1.15] St
Fioravanti 2018 1.24 [0.68; 2.26]
Guo 2020 1.10 [1.04; 1.17] -
Mao 2016 1.22 [1.00; 1.50] —
Wilding 2020  1.02 [0.96; 1.08] e
Total 1.06 [1.02; 1.10] <o
Heterogeneity: 12 =9 (P = .11), 1> = 44%
PM 10
Bloemsma 2019 1.00 [0.89; 1.13] —
Bont 2019 1.10 [1.00; 1.21] e
Dong 2014 1.19[1.12; 1.27] —E
Fioravanti 2018 1.11[0.70; 1.76]
Wilding 2020  1.04 [1.00; 1.08] ]
Total 1.07 [1.04; 1.10] <o
Heterogeneity: 12 = 15.09 (P = .005), /I* = 73%
Nitrogen Dioxide (NO2)
Bloemsma 2019 1.40 [1.12; 1.74] —
Bont 2019 1.05[0.97; 1.13] e
Dong 2014 1.13[1.04; 1.22] —
Fioravanti 2018 1.03 [0.79; 1.35] —_—t
Total 1.10[1.04; 1.16] <
Heterogeneity: 12 = 6.7 (P = .08), 1> = 55%
[ 1
0.5 1 2

Odds Ratio (95% Cl)

Parasin, N., Amnuaylojaroen, T., & Saokaew, S. (2021). Effect of air pollution on
obesity in children: A systematic review and meta-analysis. Children, 8(5), 1-16.



Neurodesenvolupament i malalties neurodegeneratives

Alzheimer Parkinson

E International Journal of Hygiene and
| | el = ) I Salut mental
Environment International z P Environmental Health
T Volume 157, December 2021, 106864 & ELSEVIER Volume 222, Issue 3, April 2019, Pages 402-409

(depressio, ansietat, suicidi)
Associations between air pollution and Air pollution and Parkinson's disease: A systematic Problemes de com porta ment

biomarkers of Alzheimer’s disease in cognitively

; o ol to 2018 (simptomes emocional, problemes de conducta,
. o e review and meta-analysis up to . T ..

unimpaired individuals Y p hiperactivitat/inatencié, problemes per

Silvia Alemany * b 1, Marta Crous-Bou & 1 & 8, Natalia Vilor-Tejedor b % ", Marta Mils-Alom3 ¥ % 1, Marc Maria-losifina Kasdagli, Klea & Dimakopoulou*, Evangelia Samoli * & & relaCiOnar'Se)

Sudrez-Calvet & ¥ Gemma Salvadé %, Marta Cirach * ® <, Eider M. Arenaza-Urquijo % ], Gonzalo Sanchez- o

Benavides % J, Oriol Grau-Rivera % )+, Carolina Minguillon % ", Karine Fauria % J, Gwendlyn Kollmorgen !, Juan : /3 . .

Dormingo Gispert ™, Mireia Gasosin 5, Mark Nieuwenhuisen 5, Henrik Zetterberg ™% P, Kaj Blennow & Environment International

™ . José Luis Molinuevo ¢ & &

Volume 118, September 2018, Pages 154-168

ELSEVIER

Review article

Is there a link between air pollution and mental
disorders?

Massimiliano Buoli * & &, Silvia Grassi %, Alice Caldiroli %, Greta Silvia Carnevali %, Francesco Mucci %, Simona lodice

b Laura Cantone °, Laura Pergoli °, Valentina Bollati ®

Cognicio
Barcelzna

Brain Air Lite %
School R (
H investigation Stud \‘

Canvis en les estructures/funcions
cerebrals

The Effects of Air Pollution on the Brain: a Review of

L’evidéncia Studle's Inte':rfacmg Environmental Epidemiology and
Neuroimaging

Environmental Research
Volume 147, May 2016, Pages 383-398

ELSEVIER

Review article

Exposure to air pollution and cognitive :
functioning across the life course — A systematic er_lC? ra es
literature review limitada

Paula de Prado Bert, Elisabet Mae Henderson Mercader, Jesus Pujol, Jordi Sunyer & Marion Mortamais &

Current Environmental Health Reports 5, 351-364 (2018) ‘ Cite this article

Angela Clifford 2, Linda Lang * ®, Ruoling Chen * & &, Kaarin J. Anstey ©, Anthony Seaton ¢



Contaminacio atmosferica a les escoles i neurodesenvolupament

Brain Air
School
investigation

centre de recerca
en epidemiologia
ambiental



http://upload.wikimedia.org/wikipedia/en/e/e9/European_Research_Council_logo.svg

Mesura contaminacio a les escoles: | Mesura neurodesenvolupament alumnes:

» 39 escoles, emparellades alta amb baixa

» 2897 participants (7- 9 anys)

contaminacio - 1 test per alumne cada 3 mesos (4 tests
» Mesura simultania pati i a la classe total)

« 2 escoles alhora per setmana * 10112 tests cognitius per ordinador

>
0000
>G> QA QTR ¢

Ara RECORDA,
has de deixar dos entre mig

BREATHE .
School
o investigation



Les escoles més contaminades es troben al centre de la ciutat,

- ’ més a prop del transit

school playground (pg/m?)
0.65-1.21

BC
(0}
' @ 121-15
L @ 159-338

BC ESCAPE model (ig/m?)
I o5

B o095
[ 1os
[ 125

| 1492

| 1.59
[ 183
B 23
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Fig. 1. Map of Barcelona and the schools by tertiles of annual Black Carbon (BC) concentration average. The background of the map is coloured according to
modelled BC for Barcelona within the ESCAPE Project (Eeftens et al., 2012). B R E A I H E B(r:a 'QOA"
investigation
Rivas et al. (2018). How to protect school children from the neurodevelopmental harms of air pollution by interventions in the school enwronment in the urban context.

Environ. Int. 121, 199-206.




Carboni elemental

Concentracié classe (pug/m?3)

- Concentracié pati (ug/m?)

BREATHE ...

Rivas et al.(2015). Outdoor infiltration and indoor contribution of UFP and BC, OC, secondary inorganic ions and metals in PM2.5 in schools. Atmos.Environ. 106,129-138.



en alumnes que van a escoles més contaminades

@ - Creixement anual de la memoria
de treball segons si la escola té
baixa (—) o alta (- -) contaminacié

B~ provinent del trafic
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Model ajustat per sexe, educacié de la mare, estatus socioeconomic del veinat de residencia i escola parella.

Escola i subjecte com a efectes aleatoris (nested).

Sunyer et al. (2015). Association between Traffic-Related Air Pollution in Schools and Cognitive Development in Primary School Children: A Prospective Cohort Study
PLOS Medicine, 12, e1001792.



ISC és un estudi prospectiu
que creara unacohortdes
de la vida fetal fins la vida
adulta primerencaenuna
poblacié urbana.

L'estudiidentificarales
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ISGlobal

Institut de
Salut
Barcelona

Life
Study
Cohort
v
- T Pre-natal Post-natal
Pre-natal _ Particlesin Placental : :
exposureto air = : . P> brain =3  brain
: placenta disfunction
pollution development development
T 7 7
Post-natal air
Urban context :
pollution
® wemrs €@ CLINIC 2 ;
g,%m e NATAL o M m% ldaa

T
-——m

+ Salut mental
materna

“This project has received funding
from the European Union’s Horizon
2020 research and innovation
programme under the Marie
Sklodowska-Curie grant agreement
No 886121".

H




1080 dones embarassades
1017 naixements

Edat de la mare (Mediana (IQR)) 34.4 (5.7)
Etnia materna
Europea 73.5%
Llatinoamericana 23.3%
Altres 3.2%
Nivell educacion materna
Estudis primaris 4.6%
Estudis secundaris 26.4%

Estudis universitaris 70.0%



Resultats preliminars
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EFECTES SECUNDARIS DE ’US VEHICLES A MOTOR A LA CIUTAT

1400 |

1200

800 +—

659
599

600

376

400 +—

200 +—— 116

Physical activity Air pollution Noise Heat Green spaces
(95% CI: 858,1577) (95% Cl: 386,834) (95% CI: 0,1009) (95% Cl: 324,442) (95% CI: 0,236)

Figure 3. Estimated preventable deaths under compliance with exposure recommendations by exposure
domain. The exposure response functions (ERF) for physical activity, air pollution and green spaces were
obtained from meta-analyses. The ERF for noise was taken from an ecological study. The ERF for heat was
taken from a population-level time-series study. Cl, confidence interval.

Mueller et al. (2017). Urban and Transport Planning Related Exposures and Mortality: A Health Impact Assessment for Cities. Environ. Health Perspect. 125, 89-96.



Tenim la diagnosi ben feta
* Una ciutat amb |'aire contaminat
* La contaminacio s’origina sobretot pel transit

* La contaminacio originada pel transit és un
problema de salut de dimensions importants

Ara toca trobar solucions.
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(#): indoor concentrations; open circles (o): outdoor concentrations.
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(#): indoor concentrations; open circles (o): outdoor concentrations.
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Intervencions: Beneficis:
» Reduccio6 dels vehicles a la ciutat: * Reduccié contaminacio

 Corredors verds * Ambient més tranquil (soroll)

« Carril bici *Major contacte social i exercici fisic
* Més i millor transport public » Més espais verds, que reduexien la

. temperatura local
* Transport més net emperatura foca

T
s

ﬁ — ~ Baseline

Vision 2

Woodcock et al. (2013). Health Impact Modelling of Active Travel Visions for England and Wales Using ITHIM. PLoS One 8, e51462



