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Bigdata in Epidemiclogia
ambiEntale ed occuPazionale

|| progetto sfrutta la potenzialita e la

connettivita dei Big data relativi a : 5. LAYOUT CONCETTUALE DEL PROGETTO

° uso del terntono IMPATTI DATI ESPOSIZIONE DATI EFFETTI

« dati satellitari RUMORE SATELLITARI OePLOALIER OSPEDALIZZAZIONI

« dati telefonia mobile _
. . ' INQUINAMENTO TERRITORIALI D tMDd.EI.l't. .

« stima dei modelli ATMOSFERICO Sterminite

« mortalita e ospedalizzazione B ] e, Wi

DECESSI DECESSI

. . . EVENTI Intelligenza
 |ncidenti sul lavoro Wl e
INCIDENTI INCIDENTI
= : = = ESTREMI MOBILITA’ STRADALI STRADALI
* Incidenti stradali.
COORTI
POROLAZIONE l POPOLAZIONE

STIME
EFFETTO
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Exposure - High resolution maps of urban exposure

Cantants lists availabi 3t Scisnce Direct

Science of the Total Environment

L | ol | I journal homopaga: wWww.Blsevier.com/locale/ sciiotany

A multi-city air pollution population expostre study: Combined use of 1}_!
chemical-transport and random-Forest models wirth dynamic ol
population data

Claudio Gariazzo ™, Giuseppe Cartlino”, Camille Silibello®, Matteo Renzi®, Sandro Finardi®, Nicola Pepe &
Pacla Radice®, Francesco Forastiere *, Paola Michelozzi ¢, Giovanni Viegi %, Massimo Stafoggia *, Onbehalf of the
BEEP Collaborative Group '

2 onal and E Mosdicing, Epidderminlogy and Hygiens Deport ment, oo Warkers' Compensatinn Aut harity (INATL), Mante Paret Cotome (R ke
¥ Snmluric, Turin, ley
“ Arfanet, Mm, foefy
“ Depariment of Epideioby, e Region Heot hService, AT Rora 1, Rome, Ly
* O Irstinuste of Biomedicine and Moleculer fromumofogy “Alberto Monroy”, Netionel Resewoh Gounct] Perma, Italy
T Emsitrmmerenl Recoerch Croup King's Collogo, Lond on (5

HIGHLIGHTS GRAPHICAL ABSTRACT

+ Machine learning methods were ap-
plied to obtain poilucant concentration
Ini uroan areas

« Popuiation weightad exposure was esti-
muated wsin g dynamic maobile phonalo.
cation data.

+ Long term NO.., PM and O, dailv con-
centrations wers provided for 6 urhan
arcas,

+ Differences ameng cities were found

with spatial/geogr aphical concentration

gradients.

1l progetto INAIL-BEEP: sintesi delle pubblicazioni
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A . Bigdata in Epidemioclogia
Materiali and metodi: ambitntale ed occuPazionale

* Metodi di Machine Learning alimentati da:
+ dati da modelli di dispersione a 1 km
*  Variahili spazio-temporali (pop; traffico; sup. impervie)
*+  Misure rete di monitoraggio urbane
+ Dati mobilita della popolazione
Risultati:
* Mappe giornaliere di PM,,, PM, 5, NO, e O; a 200m per
le citta di Torino, Milano, Bologna, Roma, Bari e Palermo
per gli anni 2013-2015
+ Esposizione dinamica della popolazione

Bolo

Torino

Milano

Bari Pualermo

il |
SrEGSBENESEEERIHERE
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Exposure: High resolution maps of air pollutants of Italy E[}[‘EE&:F

Bigdata in Epidemiologia

Ar Quality, Atmosphere & Health ambiEntale ed occuFazionale

https/ fdoi.arq/10.1007/51186-02100981-4 Materiali and metodi:
® *»  Metodi di Machine Learning alimentati da:
|w + dati da modelli di dispersione a scala nazionale a 5 km
Spatial-temporal prediction of ambient nitrogen dioxide and ozone » Variabili spazio-temporali (pop; landuse; sup. impervie)
levels over Italy using a Random Forest model for population »  Misure rete di monitoraggio urbane
exposure assessment Risultati:

*  Mappe giornaliere di NO, e O, a 1km per I'intero
Camiillo Silibello! (% « Giuseppe Carlino? « Massimo Stafoggia® « Claudio Gariazzo® « Sandro Finardi? « Nicola Pepe ™+ PPe g 2 3 P

Paola Radice " - Francesco Forastiere™® - Giovanni Viegi®” territorio nazionale per gll anni 2013-2015
Received: 21 Dctober 2010/ Acepted: 6 January 2021 I I I I I saiini]
i€ The Author(s), under exclusive licence to Springer Nature BV, part of Springer Nature 2021 5200 -
Abstract 29
We developad an integratad approach coupling a chemical transport model (CTM) with machine lzaming (ML) technigues to ::; 600 - o
produce high spatial resolution N0z and O3 daily conceniration fieclds over Italy. Three years (2013-2013) simulations, at a 105
spatial resolution of § km, perfonmed by the Fleaible Air quality Regional Model (FARM) were used as predictors, together with 100 |
other spatial-temporal data, such as population, land-use, surface greenness and road networks, by a ML Random Forest (ML- g5 4800 -
RF) algornthm to produce daily concentrations at higher resolution (1 kn) over the national terntory. The evaluation of the 80
adopted integrated appmach was based on NO» and Oy observations available from 530 and 293 monitoring statons across [taly. z 85 = s
respectively. A good performance for NO, and excellent reqults for O, were obtained from the application of the CTM; as for o 80 iasm— . C et
NQ,, the levels aturban traffic stations were not capturad by the simulations due to the adopted horizontal resolution and related -—:"‘; :; £ g
cmissions uncertaintics. Performance improvemenis were achicved with ML-RF predictions, reducing N0, undercstimation © a5 o aisa]
{near zero fractional bias results) and better capmnng spattal conrasts. The results obtained in thiswork were usad to support the gn 00~ =
national exposure assessment and environmental epidemieology studies planned in the BEEP (Big data in Environmental and 55
occupational Epidemiology) project and confimn the potential of machine leaming methods to adequately predict air pollutant 50 -
levels at high sparial and temporal resolutions 45  apno -

40
Keywords Chemical transport model - FARM - WRF - Machine learning - Random Forest - Nirogen diozxide - Ozone :g o

4000 - -
o oo ) 0 P e, T W
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Bigdata in Epidemiclogia
ambiEntale ed occuPazionale

Exposure: Street level PM;, and NO, exposure in Rome F’-’;ﬁEp

Atmosphene Brvironment 264 (2021 ) 118656

Materiali and metodi:
S *+ Modello di dispersione urbano per contributi regionali e locali
* Modello lagrangiano a particelle con trattamento effetto degli
edifici per stime di esposizione a microscala

Contents lists available at Sci=nceflirect

Atmospheric Environment

ELSEVIER journa homepage: www.elsavier.com loca | atmosany

* Risultati:
L) *  Mappe orarie di NO, e PM,, a 4 m per una porzione di
A microseale hybrid modelling systeni to assess the air quality over a large &8 Roma (12x12 km) per I'anno 2015

portion of a large European city

Coneeniratlon

Daniela Barbera =" , Gianni Tinarelli *, Camillo Silibelle ", Alessandro Nanni®,

Claudio Gariazzo®, Massimo Stafoggia ', Giovanni Viegi®, on behalf of theBEEP Collaborative e
Group NO2 pg/m’
i £ Chy iservmmni ¢ P '] i [ | 150.0
* ARIANET 5, Via Giina %, Mlano, Ealy i L -
“ Pegitecmics ¢ Miano, Pams Leonerd da Vin 32, Mano, Ity i : 110.0
© Oeruparions and Emviranmunin] Medzing, Fpidevinlegy and Hygiene Departruns Tnfian Warkere' Cemnenzarion Auharisy (INAIL), Manee Fareia Camne (M), g 95.0
Healy = y
“ Department of Epidernicogy, Lamo Regional Health Service, ASL Roma 1, Rome, [ty 81.0
* CNR - drtitn per b Riceren ¢ 1 Tnovasions Biomedica (CNE-FRIE), Falerme, ki =
Nirbuan arvs Dstanee s 70.0
- 61.0
HIGHLIGHTE 54.0
» Hybeid modelling agpreach to model nir poll lispersion in an wrban 47.0
* Long-term mmulations over extended urban sreas at buildng-recolving seale. 41.0
- bining micro-seale L tan Parlicle B ion Model and Chomical Tramport Model
o Bl Brtasbavut Wikl ethid b chpruts ceaieiatiatoonk 4l e ecale 36.0
» Supparting advanced high-quality exposure assszzment epidemiology smlies 31.0
27.0
ARTICLE INFO ABSTRACT 190
16.0
Eooword:: The role of atmocpherie difpersion medels iz beeaming mereasingly relevant tn asese sir pollution whban pop- 13.0
Wrban air poliution dispemsion ation exposure for epidemiclogical studies. Erimating urban air quality iz challenging, because of the intringic %
A quly modelling Attt S Wi s et At Rty e s i i A Tacd 10.0
mmcr?-m]e 4 dispersion processes, that produce sirong concentration gradients. Therefore, very high spatial reselution sim- 7.5
2 > : tintione may aften be required to imprave the asenmey of astimations .
OO AT MACH) SR, ) e e T T : T a e ¢ amam ] 5.0
INQIL 25
0.0
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Occupational effects of extreme temperatures

Environment Intemational 122 (3014) 105175

Conients lists available at Sciencellimect

Environment International

IER journal homepage: www.elsevier com/locate/Enving

Nationwide epidemiological study for estimating the effect of extreme ‘m—‘
outdoor temperature on occupational injuries in Italy e

Alessandro Marinaecio™*, Matteo Scortichini”, Claudio Gariazzo®, Antonio Leva®,

Michela Bonafed=", Francesca K. de' Donato", Massimo Stafoggia”, Giovanni Viegi®,

Panla Michelorzi®, BEEP Collaborative Group (Ancona Carla, Angelini Paola, Argenrini Stefania,
Baldacci Sandra, Bisceglia Lueia, Bonomo Sergio, Bonvicini Laura, Broccoli Serena,

Brusasca Giuseppe. Bucci Simone, Calori Giuseppe, Carline Giuseppe, Cemigliaro Achille,
Chieti Antonio, Fasola Salvarore, Finardi Sandro, Forastiere Francesco, Galassi Claudia,

4

Giorgi Rossi Paole, La Grutta Stefania, Licitra Gaetano, Maio Sara, Migliore Enrica, 2
Moro Antonino, Nanni Alessandro, Ottone Marta, Pepe Nicola, Radice Paola, Ranzi Andrea, %u
Renzi Marten, Seondotto Salvarore, Silibello Camillo, Sozzi Roberto, Tinarelli Gianni, 5"
Uboldi Francesco) Zo
*Qecupational aed Eminenme ned Madicine, Epidemislogy end Hygiene Deparenest, liakan Workers' Compensaton Authority (INAL), Rowme, laly g

* Depamment of Epidemuology. Loz Megonal Healm Senice, ASL Fome |, Kome, Ty a
© Il Werimnal Reseerch Camel (CNR), Insiase of Bomedicn! Resecrch and bwiovation (IRIB) (previowdy fesiage of Sbmedicine and Molscuar Epidericlogy

“Alern Moarey ), Pafanns, Hly =

ARTICLE INFO ABSTRACT

Hawdling Bditor: forans Jovamvic Anders=y Beckground: Dexpite the relevance for occupationsl safety policies, the health effects of temperatue oo oocu-

Keywards: pational mjuries have hem scareely mvetigated, A ratiovwdde epideminlogiml stisdy was coried out to sl 2
Climare changa mate the nde ol nfuries for workers exposed 10 extreme temperature and iden tfy econordc secis and jobs
EsiLitene cutdond it e peiane mEn sk,
{remupatinnal inpuries Muteridls and methods The daily thne series of work reloted injudes in the industrial sod service s sector from the _‘S
Heal laspacts Halian national workers compensation authority [RAIL wers coliected for each of the 8090 Ttalian mumisi- £
Col dmyg e palities tn the periad 2000-2010, Daily air tomperaiuns with 2 1 = 1k resolution detived from sacelice lamd g'
G ot gudy surface tenperature dats using mived regression models were included. Distribuied lag novlines wodds 5
(DLMM) were used o estimaie the association betwesn duily mean air temperature ond injucies at mmicpa  §2
@

INQIL

Il progetto INAIL-BEEP: sintesi delle pubblicazioni

2

Fomd® ¢ lﬂ'ﬁ
oD Bomas [

Bigdata in Epidemiologia
. . ambiEntale ed cccuPazionale
Materiali and metodi:

* Temperature giornaliere a 1km su Italia dal 2006-2010
* Incidenti sul lavoro giornalieri occorsi in Italia dal 2006-2010
*  Modello statistico di analisi serie temporali con trattamento
ad effetti a lag distribuito non lineare
Obiettivi: Verificare |'esistenza di una associazione tra
temperature estreme e incidenti sul lavoro
Risultati:
+  Effetti significativi per temperature calde (RR=1.17) e
fredde (RR=1.23)
+ 5211 incidenti/anno attribuibili a temperature estreme
(>75° e <25° percentile)
* Rischio maggiore per maschi e occupati in aziende
medio-piccole

Lag atructure

——]
|
40
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Modelli Random Forest per la stima del PM in Italia

Environment International 124 (2019) 170-179

i

d b : m:':’:;;. 3y

Contents lists available at ScienceDirect STAGE 1: _an Iﬂfj'jk - STAGE 2:
predicting P ;s and J%ﬁ.}&“ fmputing missing
: . PM:= 1 from PM; Bl AIAC ADD from
Environment International o o "fr:"'%i S
IR,
El \1 \ ]i |{ journal homepage: www.elsevier.com/locate/envint o i;:‘ }iﬁqit e
E

Tt

Estimation of daily PM,, and PM, 5 concentrations in Italy, 2013-2015, ) |
using a spatiotemporal land-use random-forest model e

|

Massimo Stafoggia®™", Tom Bellander”, Simone Bucci®, Marina Davoli®, Kees de Hoogh"",

Francesca de' Donato”, Claudio Gariazzo®, Alexei Lyapustin’, Paola Michelozzi", Matteo Renzi’, ﬂﬁ:g P with
Matteo Scortichini®, Alexandra Shtein®, Giovanni Viegi", Itai Kloog®, Joel Schwartz' AOD, matearalogy

d land-use data
D!pnmﬂm of Epidemiology, Lazio Regional Hml.u‘t Scndc!:’A.ﬂ'_ Rclnu 1, Vin €. Colombo 112, 00147 Rome, ltaly i N

" Karolinska Instinute af Envir Sweden
mwmmPquHmMmmu. Basel, Switzerland
* University of Basel, Basel, Switzerland

rm.u.,ngpmmafr iy 1 & T Catone, Italy

and Space Admini :‘MIEA)GOddurdSpau Flight Center {GSFC), Greenbelt, MD, USA
'Dewmnwur L ;rmd I Develop Ben-Gurion University of the Negev, Beer Sheva, lsrael
" Institute of ficine and Mol logy “Alberto Monroy®, Nattonal Research Council, Palermo, Iraly

'Wmnfﬁnimmlmukh Harvard T, H. Chan School of Public Health, Cambridge, MA, USA
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Modelli xkensemble» per la stima del PM in Italia

E" w & “ n uu & Cite This: Environ. Scl. Technol. 2020, 54, 120-128 pubs.acs.org/est

Estimating Daily PM, ; and PM,, over Italy Using an Ensemble Model

Alexandra Shtein, ™" Itai Kloug, jael Schwartz,* Camﬂlu Sihbelln, @ Paola I'vhchelozm,
Claudio Gariazzo, ™ va:mru Vlf:gL Erancesco Forastiere,”“ Arnon I(armeh Allan C. _]ust,
and Massimo Stafoggia'®
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Effetti acuti del PM sui ricoveri
CVD in Italia

@ E S C European Journal of Preventive Cardiclogy FULL RESEARCH PAP
European Society dqi-10.1093/eurjpc/zwaal84 Cardiovascular dise
of Cardiology

Short-term effects of particulate matter on
cardiovascular morbidity in Italy: a national
analysis

Massimo Stafoggia © "** Matteo Renzi', Francesco Forastiere®*,

Petter Ljungman © *°, Marina Davoli', Francesca de’ Donato', Claudio Gariazzo®,
Paola Michelozzi', Matteo Scortichini', Angelo Solimini’, Giovanni Viegi ® *® and
Tom Bellander @ *? on behalf of the BEEP Collaborative Group

Table 2 Association™ between PM and cardiovascular admissions

Disease (ICD-9 code) Lag (days) PM;s PM; e
% IR 95% Cl % IR 5L Cl
Total cardiovascular diseases 0 0.45 032 0.57 0.5 0.46 0.84
(ICD-%: 390-459) -1 0.42 0.27 0.57 0.64 0.42 0.85
-5 0.37 0.15 0.59 0.81 0.49 1.13
0-5 0.55 0.32 0.77 0.97 0.67 1.27
Cardiac diseases 0 0.55 0.38 0.7 0.77 0.53 1.01
(HCD-9: 390-429) -1 0.58 0.40 0.77 0.88 0.60 1.13
2-5 0.57 0.29 0.85 1.12 0.7é 1.49
0-5 0.79 0.52 1.07 1.32 0.97 1.58
lschaemic heart diseases 0 0.62 0.13 1.1 0.88 0.15 1.61
(HCD-%: 410-414) -1 0.52 0.22 0.81 0.98 0.22 1.74
2-5 0.18 036 063 0.560 0.06 1.14
0-5 0.43 0.01 0.85 0.84 0.29 1.39
Atrial fibrillation 0 0.78 0.07 1.49 096 003 196
(ICD-%: 427.31) -1 0.79 -0.05 1.65 1.25 0.26 .16
2-5 073 013 1.60 1.07 -0.15 130
0-5 1.03 0.10 1.97 1.44 0.15 .74
Heart failure 0 1.04 0.75 132 1.46 1.04 1.88
(HCD-3: 428) =1 1.15 0.82 1.48 1.74 1.23 1.24
2=5 1.32 0.96 1.69 .16 1.69 .63
0=5 1.70 1.18 .13 1.66 .09 3.13

Table | Description of the study population

Study population

Disease group (ICD-9 code)
Total cardiovascular diseases

(390-459)

Cardiac diseases (390-419)
Hypertension (401-405)
Ischaemic heart diseases

(410-414)

Myocardial infarction (410)
Arrhythrmias (427)

Atrial fibrillation (427.31)
Heart failure {428)

Cerebrovascular diseases
(430-438)

Haemorrhagic stroke (431)
Ischaemic stroke (433—435)
Age group (years)
064
65-74
75-84
85+
Sex
Males
Females
Degree of urbanization of the
municipality of residence
Very low or low
Medlum
High
Very high

2154810

1470370
723N
511027

321768
200207
101431
471042
342 671

57 223
329702

476 936
456 683
726 284
494 907

1169789
985 01

286 602
262 437
429 963
1175 808

100.0

68.2
34
237

149
93
47

219

252

17
153

221
24.2
33.7
230

543
457

133
122
20.0
54.6

121

B.2
0.4
29

1.8
1.1
0.6
1.6
3.0

03
18

i3
251
55.1
108.6

135
10.7

13.7
12.4
121
1.7

IC0-9, International Classification of Diseases, Tth revision.



Effetti cronici dell’inquinamento

stimato a diverse risoluzioni

Environmental Research 192 (2021) 110351

Contents lists available at ScienceDirect X
Environmental Research -
LA .
ELSEVIER journal homepage: www.elsevier.cam/locate/envres
\!.u
Impact of different exposure models and spatial resolution on the long-term  &5&

effects of air pollution

Claudio Gariazzo ™ , Giuseppe Carlino ", Camillo Silibello , Gianni Tinarelli , Matteo Renzi °,
Sandro Finardi °, Nicola Pepe‘, Daniela Barbero, Paola Radice ‘, Alessandro Marinaccio”,
Francesco Forastiere ', Paola Michelozzi °, Giovanni Viegi “*, Massimo Stafoggia °, on behalf of

theBEEP Collaborative Group

Table 5

Adjusted HRs (95% CI) for incremenis corresponding to interguartile ranges (IQRs) for natural, cardiovascular, and respiratory mortality according o different

exposure models, Rome 2001-2015,
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eatenn)
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ssarnen

Pallutant Model

n. data

IQR

Natural (n=98,480)
HR" (95% C1)

Cardiovascular (n = 39,393)

HR" (95% CI)

Respiratory (n = 6,558)

HR" (95% CI)

NO, PMSS 4m
PMSS 12m
PMSS 24m
PMSS 52m
PMSS 100m
PMSS 200m
RF 200m
FARM Tkm

PM;, PMSS 4m
PMSS _12m
PMSS 24m
PMSS 52m
PMSS 100m
PMSS 200m
HF 200m
FARM 1km

416,766
480,197
482 959
482,359
482 254
482,359
482 959
482,259
416,766
480,197
482,259
482 259
482 359
482 259
482,259
482,254

16.7
16.4
16,5
16.0
15.8
14.9
14.4
al

131
13.2
135
13.6
136
131
25

6.8

1013 (1.004,1.032)
1.012 (1.004,1.021)
L.013 (1.004,1.022)
1.015 (1.005,1.024)
1L.017 (1.007,1.027)
1.018 (1.007,1.028)
1.016 (1.005,1.027)
1.018 (1.008,1.028)
1.013 {1.004,1.022)
1.012 (1.004,1.021)
1,013 (1.004,1.022)
1015 (1.005,1.025)
1.018 (1.007,1.029)
1.020 (1.008,1.031)
1,010 (1.000,1,020)
LOI7 (1.007,1.026)

1028 (1.014.1.042)
1,029 (1,016,1,043)
1,030 (1.016,1.044)
1033 (1.018,1.048)
1,037 (1.021.1.053)
1.037 (1.020,1,055)
1022 (1,005,1.039)
1,042 (1.025,1.058)
1.027 (1.013,1.041)
1.029 (1.015.1.042)
1,029 (1.015,1.043)
1.034 (1.018,1.049)
1,039 (1,022,1,057)
1.042 (1.024,1.061)
1.028 (1.012,1.044)
1041 (1.025,1.057)

1.014 {0.980,1.050)
1.006 (0.973,1.039)
1.004 (0.970,1.039)
1.004 (0.969,1.041)
1.016 {0.977,1.056)
1.016 (0.975,1.059)
1.002 (0.962,1.044)
1.014 (0.975,1.054)
1.007 (0.973,1.041)
0,999 (0.966,1.032)
0.996 (0.963,1,032)
0.996 (0.959,1.034)
1.007 (0.966,1.050)
1.009 (0.965,1.055)
1.011 (0.973,1.052)
1.007 (0.970,1.046)

* Adjusted for sex, marital status, place of birth, education, occupation, and area-based socioeconomic position.
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Effects of Particulate Matter on the Incidence of
Respiratory Diseases in the Pisan Longitudinal Study

Salvatore Fasola *), Sara Maio 2, Sandra Baldacci 2, Stefania La Grutta !, Giuliana Ferrante 3,
Francesco Forastiere !, Massimo Stafoggia *, Claudio Gariazzo *(*, Giovanni Viegi * and on
behalf of the BEEP Collaborative Group

Abstract: The current study aimed at assessing the effects of exposure to Particulate Matter (PM) on
the incidence of respiratory diseases in a sub-sample of participants in the longitudinal analytical
epidemiological study in Pisa, Italy. Three hundred and five subjects living at the same address
from 1991 to 2011 were included. Individual risk factors recorded during the 1991 survey were
considered, and new cases of respiratory diseases were ascertained until 2011. Average PMy and

PM, 5 exposures {_;.Lg/mS, year 2011) were estimated at the residential address ('l-km:2 resolution)

through a random forest machine learning approach, using a combination of satellite data and land

use variables. Multivariable logistic regression with Firth’s correction was applied. The median
(25th-75th percentile) exposure levels were 30.1 ug/mf’ (29.9-30.7 ugjm‘q) for PMyp and 19.3 1.1g/m3
(18.9-19.4 ng/ m?) for PM; 5. Incidences of rhinitis and chronic phlegm were associated with increasing
PM,5: OR =225 (95% CI: 1.07, 4.98) per unit increase (p.u.i.) and OR =4.17 (1.12, 18.71) p.u.i,
respectively. Incidence of chronic obstructive pulmonary disease was associated with PMyg: OR =
2.96 (1.50, 7.15) p.u.i. These results provide new insights into the long-term respiratory health effects
of PM air pollution.




Table 2. Associations (odds ratio, OR, and 95% confidence intervals (CI)) between risk factors ascertained
during the first survey (1991-1993) and cumulative incidences of asthma, rhinitis, Chronic Obstructive
Pulmonary Disease (COPD) and chronic phlegm ascertained at the second survey (2009-2011), from
multivariable logistic reeression models with Firth's correction.

Asthma
Cumulative mcaidence: 4/284 (1.4%) 90/
Independent variables: OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
PMp (1 ug/m?® increase) ! 2 o 2,96 (1.50-7.15) .
PM, 5 (1 pg/m’ increase) ! -2 2.25 (1.07-4.98) -2 4.17 (1.12-18.71)
Age, years (10-year increase) =< - 1.87 (1.29-3.02) -
Male gender .2 -2 - -3
Smoker (ref = non-smoker) 12.96 (1.25-00) 2 2.9 (1.08-9.39) -3
Ex-smoker (ref = non-smoker) 4.86 (0.27-00) -2 1.67 (0.60-4.89) -1
Occupational exposure b -2 191(0.83-4.79)  5.41(1.88-21.79)

! Estimated exposure levels at the residential address for the year 2011, 1 km? resolution. ? Variables excluded by
the stepwise selection procedure. Significant odds ratios are reported in bold.

Fasola, Int J Environ Res Public Health 2020
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Figure 2. Exposure-response functions: (a) PM; 5 vs. rhinitis incidence; (b) PMyg vs. COPD incidence;

(c) PM; 5 vs. of chronic phlegm incidence. The log-ORs were calculated assuming the median annual

concentrations of PM as the reference (30.1 ug/ma for PM;p and 19.3 ug/m3 for PM; 5).
Fasola, Int J Environ Res Public Health 2020




Temporal trends of PM; 5 by location
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Figure 3. Observed temporal trends for the annual mean concentrations of PM from 2011 to 2015, in 10

randomly selected residential locations.
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Short-Term Effects of Air Pollution on Cardiovascular

Int. [. Environ. Res. Public Health 2021, 18, 1164

Lt , Sara Maio 21 J,S:mdmBalclacci2  Stefania La Grutta * ,GiulianaFerrante3 .

Salvatore Fasola
Francesco Forastiere |, Massimo Stafoggia *, Claudio Gariazzo *”, Camillo Silibello °©, Giuseppe Carlino "®),

Giovanni Viegi "> and on behalf of the BEEP Collaborative Group !

Abstract: Air pollution effects on cardiovascular hospitalizations in small urban/suburban areas
have been scantly investigated. Such effects were assessed among the participants in the analytical
epidemiological survey carried out in Pisa and Cascina, Tuscany, Italy (2009-2011). Cardiovas-
cular hospitalizations from 1585 subjects were followed up (2011-2015). Daily mean pollutant

concentrations were estimated through random forests at 1 km (particulate matter: PMyg, 2011-2015;
PM, 5, 2013-2015) and 200 m (PM;g, PM, 5, NO,, O3, 2013-2015) resolutions. Exposure effects were
estimated using the case-crossover design and conditional logistic regression (odds ratio—OR—and

95% confidence interval—Cl—for 10 pg/m? increase; lag 0-6). During the period 2011-2015 (137 hos-
pitalizations), a significant effect at lag 0 was observed for PMyp (OR = 1.137, CL: 1.023-1.264) at
1 km resolution. During the period 2013-2015 (69 hospitalizations), significant effects at lag 0 were
observed for PMy; (OR = 1.268, CI: 1.085-1.483) and PM; 5 (OR = 1.273, CI: 1.053-1.540) at 1 km
resolution, as well as for PMjg (OR = 1.365, CI: 1.103-1.690), PM2 5 (OR = 1.264, CI: 1.006-1.589) and
NO; (OR = 1.477, CI: 1.058-2.061) at 200 m resolution; significant effects were observed up to lag 2.
Larger ORs were observed in males and in subjects reporting pre-existent cardiovascular/ respiratory

diseases. Combining analytical and routine epidemiological data with high-resolution pollutant
estimates provides new insights on acute cardiovascular effects in the general population and in
potentially susceptible subgroups living in small urban/suburban areas.



Table 4, Acute effects of estimated pollution levels on the risk of cardiovascular hospitalizations: odds ratios (10 ug/ m’
increase) and 95% confidence intervals through the conditional logistic regression models,

2011-2015 2013-2015

PM;g, 1 km PMyj, 1 km PM; s, 1km My, 200m  PM,;,200m  NO;,200m O3, 200m

Lac3 1.027 1.047 1.059 1.061 1.061 1.038 1.002
b (0984,1.071)  (0.990,1.108)  (0.989,1.133)  (0.998,1.129) (0.989,1.139) (0.947,1.137)  (0.961, 1.046)
Lacd 0.992 0.982 0.995 0976 1.001 0.922 1.041
b (0942,1.044)  (0913,1.058)  (0.908,1.091)  (0.897,1.061) (0.905,1.107)  (0.804,1.058) (0.954,1.135)
Lao5 0.959 0.922 0.936 0.897 0.945 0.820 1.081
6 (0.890,1.033)  (0.825,1.030)  (0.815,1.075)  (0.782,1.029) (0.805,1.109)  (0.654,1.029) (0.923,1.265)
0.927 0.865 0.880 0.825 0.891 0.729 1122
Lag6

(0837,1026)  (0741,1.009)  (0726,1.068)  (0677,1006) (0710,1.118) (0.526,1.011) (0.890, 1.415)

Significant effects (1 not included in the confidence interval) are in bold.

Fasola, Int J Environ Res Public Health 2021
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A mationwide study of air pollution from
particulate matter and daily
hospitalizations for respiratory diseases in
Ttaly
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: Abstract
Background/aim ’ Results
The relationship between air pollution and respiratory morbidity has been widely : o : :

P P piratory : ! Atotal of 4,154,887 respiratory admission were registered during 2006-2015, of

addressed in urban and metropolitan areas but little is known about the effects in

which 29% for LRTI, 12% for COPD, 6% for URTL and 3% for asthma. Daily mean
PM; and PM, ; concentrations over the study period were 23.3 and 17 pg/m’,

non-urban settings. Qur aim was to assess the short-term effects of PM10 and

PM2.5 on respiratory admissions in the whole country of Ttaly during 2006-2015.
respectively. For each 10 pg/m’ increases in PMyg and PMy 5 at lag 0-5 days, we found

Methods excess risks of total respiratory diseases equal to 1.20% (95% confidence intervals,
We estimated daily PM concentrations at the municipality level using satellite data 092, 1:49) and 1.22% (0.76, 1.68), respectively. The effects for the specific diseases
and spatiotemporal predictors. We collected daily counts of respiratory hospital were similar, with the strongest ones for asthma and GDPD'MHE
admissions for each [talian municipality. We considered five different outcomes: all found in the elderly and in less urbanized areas.

respiratory diseases, asthma, chronic obstructive pulmonary disease (COPD), lower

and upper respiratory tract infections (LRTT and URTI). Meta-analvsis of province- Conclusions

specific estimates obtained by time-series models, adjusting for temperature,

humidity and other confounders, was applied to extrapolate national estimates for Short-term exposure to PM is harmful for the respiratory system throughout an
each outcome, At last, we tested for effect modification by sex, age, period, and entire country, especially in elderly patients. Strong effects can be found also in less
urbanization score. Analyses for PM, 5 were restricted to 2013-2015 cause the urbanized areas.

goodness of fit of exposure estimation.



Graphical abstract

+ Machine-leaming approach to estimate PM
exposure

+ National health data datahase

+ Sensitivity analyszs (subgroup outcomes, effect
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Annual concentrations of PM10 and FMQ.-S- in Italy

Conclusions;

In this study we provided evidznce of harmful effect
of PMy; and PM; 5 on resoiratory hospitalizations in
italy during 2006-2013ard we reported a positive
association for a subgroup of respiratory outcomes
such as asthma, COPD znd LRTI. Low-level effects

were detected.
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