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Salut ambiental: que és?

La salut ambiental es dirigeix cap a la prevencid de la malaltia i la creacié d'ambients
que promouen la salut.
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Los determinantes de
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Factors de risc1 salut

Es la 4a causa de
mortalitat al mon!

4 N

Actualment un 19.1% dels
nens i henes pateixen
obesitat, mentre que un
26.1% tenen sobrepés

ﬂia del s. XXI). )

Neurodesenvolupament

L’efecte de I'aillament social
en la mortalitat és equiparable
a la d'altres problemes en salut

(ex. obesitat)

L'embaras i els
primers anys de vida
sén els moments més
importants

2/3 parts dels cancers estan
relacionats amb factors
ambientals




L’entorn urba i ’'impacte en la salut

Carrers que no conviden a
Contaminacio de l'aire i soroll caminar o utilitzar la bici

Altes temperatures i
efecte illa de calor

URBAN HEAT ISLAND PROFILE
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1. Contaminacio atmosferica

Cap novetat....

1940s-1950s 1960s-1980s

1980s-2000s Across this period in time:

Sulphur Carbon Nitrogen
dioxide monoxide dioxide

Lead Particulates

Ozone
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Font: Every breath we take. The lifelong impact of air pollution - Royal College of Physicians 2016

Lead in fuel restricted 1998

Clean Air Act 1956



1. Contaminacio atmosferica

Likit UE 40

Font: Diari Ara
(http://interactius.ara.cat/con
taminacio-atmosferica-
barcelona-qualitat-aire)
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Daztos de mapas 22017 Google, Inst. Geagr Macionzl | Términos dz usa

Elsvalors del mapa per a cada seccid censal de Barcelona provenen duna modelitzacio de la contaminacio peralany 2009 en ef marc del projects europeu ESCAPE | sjustats al 2012 per
FISGLOBAL. FONT: ISGlobal/Projecte ESCAPE

v'Barcelona supera el valor de
referencia de 'OMS per Benzo-a-pire i
benzé, especialment a les zones més
properes al transit. Segons la IARC "hi
ha proves suficients en humans de la
carcinogenicitat del benze. E| benzé
causa leucemia mieloide aguda /
leucemia aguda no limfocitica“.



1. Contaminacio atmosferica
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1. Contaminacio atmosferica

Proximitat al transit i exposicio a contaminacié atmosferica
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1. Contaminacio atmosferica

Outdoor Particulate Matter Exposure and Lung Cancer: A Systematic Review Lung Cancer and Exposure to Nitrogen Dioxide and Traffic: A Systematic
and Meta-Analysis Review and Meta-Analysis
Ghassan B. Hamra,” Neela Guha,” Aaron Cohen,? Francine Laden,*** Ole Raaschou-Nielsen,® Jonathan M. Samet,” Ghassan B. Hamra," Francine Laden, %4 Aaron J. Cohen,® Ole Raaschou-Nielsen,® Michael Brauer,” and
Paolo Vineis,? Francesco Forastiere,® Paulo Saldiva,’® Takashi Yorifuji,"" and Dana Loomis’ Dana Loomis?®
'EJ Study by region RR (95% Cl) Weight
. . Europe i
Study by region RR{95% CI)  Weight Nyberg et al. 2000 14— 1.05(0.92, 1.18) 477
North America | Filleul et al. 2005 — 0.97 (0.86, 1.10) 4.33
McDonell et al. 2000 % 1.39(0.79,246) 066 Beelen et al. 2008 el 095(0.88,1.02) 785
Krewski et al. 2009 "‘ 1.08(1.05113) 2118 Raaschou-Neilsen et al. 2013 —5— 0.99 (0.92, 1.06) 8.26
Hart et al. 2011 s T 118(0.35, 1.48) 377 Heinrich et al. 2013 —_— 127(095,169) 1011
Lipsett et al. 2011 ——— 0.95(0.70,1.28) 222 Cesaroni et al. 2013 3 1.04(101,1.07 1206
Lepeule et al. 2012 —— 131(1L07,1.75) 320 Carey et al. 2013 - 106(1.00,1.11) 989
Hystad et al. 2013 = LA0E L8 W Subtotal (12 = 41.1%, p=0.117) o 102(099,1.06)  48.27
Jemett et al. 20137 1 Lz — !
Puett et al. 2014 —fe— 1.06(090,124) 648 North America |
Subtotal {12 = 0.0%, p=0.490) & 111(1.051.16) 3967 Abbey et al. 1999 e 122(105,142) 341
Europe : Krewski et al. 2009 ¢ 099(0.98,1.01) 1291
Beelen et al. 2008 —+— 0.81(063,1.04) 3N Lipsett et al. 2011 —— 1.00(086,1.16)  3.45
Carey etal. 2013 — T 1.11(0.86, 1.43)  3.07 Hart et al. 2011 5 1.05{0.97, 1.13) 756
Cesaroni et al. 2013 - 105 (101, 1.10) 201 Hystad et al. 2013 e 1.06 (1.00, 1.12) 9.16
Raaschou-Nielsen et al. 2013 e 1.39(0.91, 2.13) 1.17 Villeneuve et al. 2014 : —_—— 1.67 (1.22, 2.30) 083
Subtotal {/%=50.0%, p=0.112) "> 1.03(0.89,1.20) 2756 Subtotal {12=T77.1%, p=10.001) <f?> 1.07{1.00,1.14) 3182
Other ! i
Caoetal 2011 - 1.03(1.00,107) 2125 Other !
Katanoda et al. 2011 —— 124(112,1.37) 152 Katanada et al. 2011 * 1.09(1.05,1.13) 1108
Subtotal {/2 = 91.0%, p=0.001) s 113094, 134) 377 Yorifuji et al. 2013 = 1200103, 1400 323
i Subtotal (/2 = 32.5%, p=0.224) <> L1101.08,1.200 143
Overall (12=53.0%, p=0.010) & 1.09(1.04,1.14) 100.00 !
T ; T T Overall {12 =72.8%, p=0.000) {b 1.04(1.01,1.08)  100.00

05
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Figure 1. Estimates of lung cancer risk associated a 10-pg/m? change in exposure to PM; 5 (4) and PM;; (B) o .
overall and by geographic region of study. Weights represent the contribution of each study effect estimate Relative risk estimate
to the overall meta-estimate. Figure 1. Forest plot of study-specific estimates of relative risk (RR} of lung cancer associated with a

10-pg/m? increase in exposure to N0, The meta-estimate and weights in the forest plot are estimated
from random effects meta-analyses.



1. Contaminacio atmosferica

In the womb Baby/toddler Child

Outdoor pollution: vehicle exhaust, industrial emissions

Harms from Harms from ' Harms from
high pollution high pollution S high pollution

Smaller head Developmental Slower development
problems of lung function

Lower birth weight

at term

More wheezing m D Asthma
Start of
More coughs @ atherosclerosis

(L se

Font: Every breath we take. The lifelong impact of air pollution - Royal College of Physicians 2016




1. Contaminacio atmosferica

working memory

PLoS Med. 2015 Mar 3;12(3)e1001792. doi: 10.137 1/journal. pmed. 1001752, eCollection 2015.
Association between traffic-related air pollution in schools and cognitive development in primary school
children: a prospective cohort study.

Sunyer J', Esnaola M?, Alvarez-Pedrerol M2, Forns J2, Rivas I*, Lopez-Vicente M?, Suades-Gonzalez E*, Foraster M2, Garcia-Esteban R?, Basagafia X2,
Viana M?, Cirach M2, Moreno T2, Alastuey A%, Sebastian-Galles N Misuwenhuijsen M#, Querol X7
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& Linia continua = baixa contaminacio de l'aire
Linia discontinua= alta contaminacié de l'aire

Q| Zona gris= interval de confianga 95%
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N BREATHE project:
http://www.creal.cat/projectebreathe/descripcio.html
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Brain Air
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° Investigation
visit ¢
v 37 escoles

v' 2593 nens de 7 a 10 anys
v" 4 avaluacions en un any



2. Contaminacio acustica

Distribucié segons font de soroll de la poblacié europea (milions) exposada a nivells de soroll per
sobre de 55 dB (mitja de tot dia, limit establert per la UE)

- road traffic (125 mil.)

- rail traffic (12 mil)
]:I air traffic (4.5 mil.)

- industry (0.3 mil.)

v'A 'Estat espanyol (Catalunya segueix el mateix patrd) la poblacié exposada s’ha incrementat en el 60% de
les ciutats entre 20121 2017.

v'L'exposicio al soroll nocturn (la OMS recomana <40 dB) provoca alteracions del son a més de 13 milions
d’europeus, alterant la relaxacio i generant estrés. A tot Europa es calcula que el soroll causa més de 72.000
hospitalitzacions i 16.600 morts prematures a I'any.



2. Contaminacio acustica

Exposure to Road Traffic Noise and Behavioral Problems in 7-Year-Old

Children: A Cohort Study

Dorrit Hjortebjerg,” Anne Marie Nybo Andersen,? Jeppe Schultz Christensen,’ Matthias Ketzel,?
Ole Raaschou-Nielsen,’ Jordi Sunyer,* Jordi Julvez,* Joan Forns,” and Mette Serensen’

Danish Cancer Society Research Centre, Danish Cancer Society, Copenhagen, Denmark; 2Section of Social Medicine, Department of Public
Health, University of Copenhagen, Copenhagen, Denmark; 3Department of Environmental Science, Aarhus University, Roskilde, Denmark;
4Center for Research in Environmental Epidemiology, Barcelona, Spain; Department of Genes and Environment, Norwegian Institute of

Public Health, Oslo, Norway

v'47.000 nens d’'una cohort de naixement de Dinamarca

v'"Mesura dels nivells d’exposicié al soroll associat al transit rodat durant 'embaras i al llarg de la vida dels infants
en funcio de I'adreca de residéncia

v'Als 7 anys dels nens els pares contesten un qliestionari (SDQ) per avaluar problemes de comportament en els
nens

v'"No associacions amb soroll durant 'embaras perd si que es van observar associacions amb I'exposicio al soroll
després de néixer (mitjana al llarg dels 7 anys de vida): per cada increment de 10 dB de soroll el risc d’obtenir
males puntuacions globals pel SDQ s’incrementava un 7% (95%IC: 1.00-1.14).
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Figure 1. Associations between exposure to road traffic noise (Lyg,) at childhood and abnormal scores on
the total difficulties score (A) and hyperactivity/inattention subscale (B). The vertical whiskers show odds
ratios with 95% confidence intervals at the median of four exposure categories (50-55, 5560, 60-65, and
= 65 dB) when compared with the reference category of < 50 dB.



3. Disseny urba, mobilitat, activitat fisica
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3. Disseny urba, mobilitat, activitat fisica

Brown et al. 2015 “Transit Use, Physical Activity, and
Body Mass Index Changes: Objective Measures
Associated With  Complete  Street Light-Rail
Construction,” American Journal of Public Health, 105(7),
1468-1474
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4. Temperatures extremes 1 1lles de calor

URBAN HEAT ISLAND PROFILE _
- - Suniightt Temperature
33.3 ~ Heatof increase Heat from the
328 . - it building surface
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v'Elevada densitat de poblacié

v'Gran concentracié de contaminacié atmosferica (transit i industria)
v'Paviment d’asfalt (retenci6 calor i impermeabilitzaci6 sol)
v'Proximitat entre els edificis (no permet alliberar la calor)

v"Manca d’espais verds i blaus per a 'oxigenacio

*Agreujament dels problemes de salut: poblacions vulnerables son les més afectades
*L'estiu de 2003 va ser excepcionalment calorés, donant lloc a un excés de mortalitat a gran part d’Europa,
amb més de 70.000 morts prematures



5. Espais “naturals”

Residential green spaces and mortality: A systematic review @ A

Mireia Gascon ‘m‘*, Margarita Triguero-Mas b“’"‘*, David Martinez b"‘"‘j, Payam Dadvand h“""d, :

David Rojas-Rueda ®%¢, Antoni Plaséncia *, Mark J. Nieuwenhuijsen 24 Mortalitat

R e e e VST eIk ot s A (malalties CV)

© Undversital Rompey Fabra [ LPF), Farcelona, Spain
¢ (IRER Epiderdal ogla v Salud Piblica (CIBERESY |, Barcdang, Spain

Environ Health Perspect. 2016 Jul;124(7:927-34. doi: 10.1285%ehp. 1409528, Epub 2015 Nowv 13,

Modification of Heat-Related Mortality in an Elderly Urban Population by Vegetation (Urban
Green) and Proximity to Water (Urban Blue): Evidence from Lisbon, Portugal.

Burkart K‘, Meier F, Schneider A, Breitner S, Canario P, Alcoforado WMJ, Scherer D, Endlicher W.

. Y En zones amb menys verdor l'impacte
*= de l'increment de la temperatura en la
mortalitat era major que en arees amb
% MEes verdor

w Even small urban green spaces can help tackle
8. the heat island effect

i Green spaces in cities can have a cooling influence which helps reduce the

I 028 ‘urban heat island effect’. New research from Portugal has demonstrated that

even a small community garden can provide a significant cooling impact that can
help efforts to adapt to climate change.

=1 02l

e Temperatures within the garden were often significantly cooler than nearby locations. The

o e cooling effect was most marked on the hottest day, in which the garden’s highest
g ¥ temperature was a 6.9°C cooler than surrounding locations. Mean temperatures and the
480 480 impact on human physiclogy were also significantly lower within and close to the garden.

Prajmeaon UM, For 56 Math [0S -84,
i - Durs. W84




5. Espais “naturals”

Green spaces and cognitive development in
primary schoolchildren

School greenness

Payam Dadvand®P<', Mark J. Nieuwenhuijsen®?<, Mikel Esnaola®P, Joan Forns®*?“9, Xavier Basagana®*, ~ High
Mar Alvarez-Pedrerol®?<, loar Rivas®?“¢, Ménica Lépez-\licentea'b", Montserrat De Castro Pascual®®*, Jason Su’, - Low
Michael Jerrettd, Xavier Querol®, and Jordi Sunyer>?<h a0 -
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Casa 0.7 (-2.6,41) -0.7(-3.1,1.7) &
w
2425
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i 2 3 1
Visit

Fig. 1. Twelve-month progress (with 95% confidence bands) in cognitive
development for participants with the first (low greenness) and third (high
greenness) tertiles of greenness within the school boundaries.

S’explica, en part, per la reduccié de la contaminacié de I’aire en zones amb més verdor

BREATHE



5. Espais “naturals”

Hanski et al. 2012 “Environmental biodiversity, human microbiota, and allergy are interrelated”

v Relacié entre biodiversitat al voltant de la
residencia dels participants i la diversitat de la
microbiota a la pell

v Els participants atopics tenien menor
biodiversitat al voltant de la residéncia aixi
com en la seva pell

v Hipotesis és que a major biodiversitat, menys
al-lergies (i altres malalties immunologiques:
autoimmunes, cancer, SQM, etc.)
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6. Que passaria si a BCN seguissim

les recomanacions internacionals?

Urban and Transport Planning Related Exposures and Mortality: A

Health Impact Assessment for Cities

1,2,3.1 1,23

Matalie Mueller, David Rojas-Rueda, Xavier Basagaria, 1.2, 3 Marta Cirach, 12,3 Tom Cole-Hunter, 12
2 Pavam Dadvand, 1.2. 3 David Donaire-Gonzalez. 1+2+ 2+ 4 Maria Foraster, *+ © Mireia Gascon, 1+ 2+ 2 David Martinez,
1.2.3 Cathryn Tonne, 1.2.3 Margarita Triguero-Mas, 1.2.3 Anténia Valentin, 1+ 2 2 and Mark Nieuwenhuijsen 122

Exposicid

Recomanacio

Activitat fisica
Adults 18-64 anys
Adults 265 anys

600 MET minuts/setmana
450 MET minuts/setmana

Contaminacio de l'aire

Mediana anual PM, 5 10 pg/m3
Soroll exterior
Durant el dia (7:00-23:00hr) 55 dB(A)

(LAeq,16hr)

Calor

Canvis en l'urbanisme que
ajudin a reduir 4°C

Espais verds

Accés a espais verds (0.5
ha en 300 m)




6. Que passaria si a BCN seguissim
les recomanacions internacionals?

1400

1200

1000 -

800 -
599
600 -
400 -
200 -
116
0 i
Physical activity Air pollution Noise Heat Green spaces
(95% Cl: 858,1577) (95% Cl: 386, 834) (95% CI: 0, 1009) (95% Cl: 324,442) (95% CI: 0, 236)

v'Numero total de morts prematures= 2904 (1568-4098), 20% del total de morts
v'Esperanca de vida= 360 (219-493) dies
v'Cost total= 9.3 (4.9-13.2) billons d’€



6. Que passaria si a BCN seguissim
les recomanacions internacionals?

Health impacts related to urban and transport planning:
A burden of disease assessment (Mueller et al. 2017)

2,600
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2268 m Respiratory hosp, adm,
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B Low hirth weight
u Preterm birth
Dementia

Breast cancer

2,000

1,500 4

u Colon cancer

= Type 2 diabates
m Stroke

mCvD

1,000

Moise Air pallution Insufficiant physical Insufficient Heat
activity green space



Conclusions

v Tenim un bon diagnodstic del problema i podem millorar la situacié (prevenir-la), tot
prenent mesures per millorar I’entorn urba, i per tant la nostra salut, planificant
ciutats 1 vil-les actives i resilients.

v'Cal incloure la salut a totes les politiques (transversalitat).

v'Qualsevol canvi en un dels aspectes relacionats amb l'entorn urba comportara
automaticament canvis en tota la resta.

v'Primer cal que la ciutadania rebi informacié basada en l'evidéncia (conscienciacio
col-lectiva)

Cheonggyecheon, Seoul
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http://www.isglobal.org/urban-planning
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