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Environmental Health Cycle: from individuals to populations
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General concept health risk assessment

1. Hazard/scenario identification

2. Exposure assessment

3. Exposure-outcome
association
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Burden of disease Health impact= exposure x
exposure-outcome association x disease rate

Health impact

!

4. Risk characterization
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DALY: disability adjusted life years
YLD: years lived with disability
YLL: years of life lost

Attributable cases
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Concept of attributable cases

Universe 1 with Exposure C=0 “Parallel Universe” 2 with C=1
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Relative Risk (RR) =
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High annoyance and sleep disturbance according to WHO
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Map 2.1 Estimated percentage of inhabitants within urban areas, exposed to road noise levels
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Health Impact in Europe (EEA)

Table 3.5 Estimated number of people suffering from various health outcomes due to environmental
noise in 2017, EEA-33 (Turkey not included)
High High sleep Ischaemic heart Premature Cognitive
annoyance disturbance disease mortality (?) impairment in
children
Inside Road 12 525 000 3242 400 29 500 7 600
urban i 1694 700 795 500 3100 800
areas
Air 848 300 168 500 700 200 9 500
Industry 87 200 23400 200 50
Outside Road 4 625 500 1201 000 10 900 2500
urban i 1802 400 962 900 3400 900
areas
Air 285 400 82 900 200 50 2900
Total (®) 21 868 500 6 476 600 48 000 12100 12 400

At least 20 % of the EU population live in areas where traffic noise levels are harmful to health.

These significant health impacts are most likely to be underestimated, with new WHO evidence

Swiss TPH &

Aefu, 28. Forum Medizin und Umwelt, 2022

Martin Roosli

7




EEA health risk estimates for noise in Switzerland (2021)

o E
Airl 8

B Inside Urban Areas

Industry
M Outside Urban Areas
YLL/yr DALYs/yr DALYS/yF i'; irai?f;z:
Road 1Ly /87l 2,058 191529 232
Rail 5,015 321 5,336 63
Air 1,424 78 1l 502 18

Industry

Years of life lost (YLL), years lived with disability (YLD) and disability adjusted life years (DALYs) attributable to noise
exposure. The disability weights used here are described in the WHO Environmental Noise Guidelines for the European

Region (2018).
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Deaths attributable
to transportation noise

https://www.eea.europa
.eu/themes/human/nois
e/noise-fact-
sheets/noise-country-
fact-sheets-
2021/switzerland-noise-
fact-sheet-2018




Hazard Ratio
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Swiss National Cohort (2000-2015)

All inhabitants in Switzerland (4.41 million people aged >30 years)
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All cardiovascular diseases (CVD)
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Vienneau et al, Env Int, 2022
https://doi.org/10.1016/j.envint.2021.106974

Excess risk

Source 110 dB (%)

L, Road 2.9 (2.4-3.4)
L., Railway 1.3 (1.0-1.7)
L., Aircraft 0.3 (-0.4-1.0)

T T T T T T
30 35 40 45 50 55
Air traffic noise (Lden [dB])

Martin Roosli

o




600 deaths per year attributable to transportation noise

Road Railway | Aircraft Remarks
Counterfactucal («no exposure») 45 45 45 Fig. 1in Vienneau et al, 2022
Mean exposure (Lden) above 56+ 5q** 5 % 2011 assessment from Tab. 1 in
threshold Vienneau et al, 2022
Excess relative risk per 10 dB 2.9% 1.3% 0.3% Tab. 2 in Vienneau et al, 2022
Excess relative risk per Anoise 3.23% 1.21% 0.19% | ERRyogs -Aﬂ)o%
F;::)Iation attributable fraction 2 73% 0.36% 0.03% p:e-xé :Ifi :
Observed number of CV death* | 20,000 20,000 20,000 | Iseisnssnianceisnnerieniutaionongentm
Attributable death to noise 546 73 6 Total: ca. 600 deaths

*mean=56dB for 87% exposed >45 dB; **mean=54 dB for 30% exposed >45 dB; ***mean=51 dB for 16% exposed >45 dB
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https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/herz-kreislauf-erkrankungen.html

Choice of threshold is critical (or substantial deaths <limit)

Using WHO guidlines as threshold for calculation

Road Railway | Aircraft Remarks
Counterfactucal («no exposure») 53 54 45 Fig. 1 in Vienneau et al, 2022
Mean exposure (Lden) above 60* 60** 51 % 2011 assessment from Tab. 1 in
threshold Vienneau et al, 2022
Excess relative risk per 10 dB 2.9% 1.3% 0.3% Tab. 2 in Vienneau et al, 2022
Excess relative risk per Anoise 2.04% 0.72% 0.18% | ERRyogs Aﬁ)o;;e
I(:’;:#)Iation attributable fraction 1 11% 0.10% 0.03% p:exE- :zfi :
Observed number of CV death* | 20,000 20,000 20,000 | pheiemimceiennerataeranangenr
Attributable death to noise 222 20 6 Total: ca. 250 deaths

*mean=60 dB for 55% exposed >53 dB; **mean=60 dB for 14% exposed >54 dB; **mean=51 dB for 16% exposed >45 dB
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https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/herz-kreislauf-erkrankungen.html

Externe Effekte des Verkehrs 2010 GrumoLscen

Externe Kosten und Nutzen des

Monetarisierung von Umwelt-, Unfall- und Gesundheitseffekten Verkehrs in der Schweiz

Schlussbericht Phase Il Strassen-, Schienen-, Luft- und Schiffsverkehr 2018
16. April 2014

des far ing

A .. ]

Bundesamt fir Raumentwicklung ARE
Offica fédéral du développement territorial ARE
Uffiio federale dello sviluppo territoriale ARE
Utfizi federal da svilup dal territori ARE

ECOPLAN e o

Methods report:
http://www.ecoplan.ch/download/ekv10 sb de.pdf https://www.are.admin.ch/are/en/home/mobility/data/
costs-and-benefits-of-transport.html
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https://www.are.admin.ch/are/en/home/mobility/data/costs-and-benefits-of-transport.html
http://www.ecoplan.ch/main/dlcenter.php?link=http://www.ecoplan.ch/download/ekv10_sb_de.pdf

EXter_.nal _COStS Of noise Externe Larmkosten 2018, in Mio. Fr.
(CH In MIO CH F) Personenverkehr Guterverkehr
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Strasse
= 815
https://www.are.admin.ch/are/de/home/medien-und- Privater
publikationen/publikationen/verkehr/externe-kosten-und- e
nutzen-des-verkehrs-in-der-schweiz.html motorisierter Personenverkehr
1383 © ARE
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Total external costs (2018, in Mio CHF)

Externe Kosten und Nutzen des Verkehrs 2018 nach Schadens- und Nutzenkategorien in Mio. Fr.

Priv. mot.

PV u. GV

Luftverschmutzung 3461

Larm 2198

Klima 1643
Natur und Landschaft 1001 30
Vor- und nachgelagerte Prozesse 1050 62
Unfalle 714 960

Weitere 184

Abzug LSVA-Anteil -553
Total 9698 1052
Gesundheitsnutzen Langsamverkehr 1368

(Fuss- und Veloverkehr)

134
58
40
14
24

283

431
432

129
63

67

1132

https://www.are.admin.ch/are/de/home/verkehr-und-infrastruktur/grundlagen-und-daten/kosten-und-nutzen-des-verkehrs.html
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52
125
1106

182

1475

74

95

Total

2813
2805
1187
1384
1688

259
-553

13735
1368
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https://www.are.admin.ch/are/de/home/verkehr-und-infrastruktur/grundlagen-und-daten/kosten-und-nutzen-des-verkehrs.html

Costs of annoyance: derived from market study Zurich

Cantonal Bank
Decrease of appartment costs per dB:

Verkehr Larmmass Miet- Stockwerk-  Einfami- Durchschnitt Durchschnitt alle
wohnungen eigentum lienhaus Eigentumswohnung ~ Wohnungen

Strassenverkehr  Nachtlarm > 40 dB(A) / 021%  0.59% n.a. 0.59% 0.25%
Tageslarm > 50 dB(A)

Schienenverkehr - Nachtlarm > 40 dB(A) / 024%  0.47% Ecgf)lae;n&lnfras 100 0.47% 0.27%
Tageslarm > 50 dB(A) ’

Luftverkehr Tageslarm > 50 dB(A) 045%  1.20%  0.87% 1.04% 0.52%

Berechneter Wert.

Quelle: ZKB (2012), Wie Lage und Umweltqualitat die Eigenheimpreise bestimmen, S. 9 bzw. Luftverkehr ZKB (2005), MIFLU.

External costs from noise annoyance and sleep disturbances estimated from
loss of renting and housing costs. (People pay less for noisier apartments.)
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DALY transportation noise

» Estimates based on Swiss external cost study (2010): 46,400 DALY's
(Uncertainty range: 25,400 und 141,600).
> Road: 85%, Rail: 12% Aircraft:3%

Abbildung 1:  Verlorene DALY aufgrund larmbedingter Krankheitsbilder nach Verkehrstrager
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LI u Implementation: Over 3,000 km of noise barriers have been
M I tl a t I O n - installed alongside European rail networks. They are even more @eesescsccscsss Implementation: European freight trains are being
= widely used alongside roads, including in Austria, Denmark, France, S retrofitted with low-noise brake blocks. A complete
Germany, Italy, Poland, Spain & the Netherlands. ban on ‘noisy’ cast iron blocks is due to take place in

Germany, the Netherlands & Switzerland in 2020. @

measure at the [F=—— -

management strategies are

idel: d Ef @ cccrcesestatannnns
:NI pEY el thes E Implementation: A Norwegian study
L Traffic 0 Brake blocks of facade insulation found an average
trict for h i :
. . ;)SOSSC ve:hiaccl:S\Sthillre :::ch management for trains noise reduction of 7 dB inside buildings
& Parma have implemented dBr: 1-4 dB decibel rec‘luctlon (dBr): . & a 30% reduction in annoyance.
shuttle bus services to ' 5 8-10 decibels
N
9 {

reduce private car use.

Electric Building

cars i i 5 :
insulation Implementation: It is
unclear how widely acoustical

dBr: 1 dB dBr: 5-10 dB architectural planning is used.
Administrative action is

Implementation:  @......... ®
Electric cars have the

otential to reduce noise. 7
2 & «++...@ needed for large-scale use.

Land-use Building

planning & design : :
Implementation: Computer design [ Implementation: Quieter
n PA g driving could be incorporated

models can predict noise : ¢ @ :
exposure & identify areas dBr: into existing campaigns
unsuitable for development. Unknown promoting ‘eco-driving’ to save
No houses should be allowed fuel & reduce air pollution (e.g.
under landing and take-off, . : ( )}
for instance. Low-noise Changing

tyres driving styles

. ..
dBr. Quiet road o
3-4 dB surfaces 5-7 dB Implementation: Low-noise surfaces have been
Implementation: Several have Lz trialled in Denmark, France, Italy, the Netherlands
been developed & are on sale dBr: 3-7 dB A & UK. New applications
on the European market. ~ @< * - (N~ include using crumb
rubber from end-of-life
tyres, following a circular-

@ <tecccccctiiticittiteacasses @ economy approach.

For more information, see the SFEP Future Brief, ‘Noise abatement approaches’,
or sign up for the Science for Environment Policy News Alert at http://ec.europa.eu/science-environment-polic O
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https://www.sciencedirect.com/science/article/pii/S016041202032081X

Environment International 145 (2020) 106126

Contents lists available at ScienceDirect

Environment International

ELSEVIER journal homepage: www.elsevier.com/locate/envint
Y
Estimating the health benefits associated with a speed limit reduction to s

thirty kilometres per hour: A health impact assessment of noise and road
traffic crashes for the Swiss city of Lausanne

Isabelle A. Rossi®, Danielle Vienneau ™, Martina S. Ragettli ¢, Benjamin Fliickiger ™,
Martin Roosli >
* Département de la santé et de I’action sociale, Etat de Vaud, av. des Casernes 12, CH-1014 Lausanne, Switzerland

b Swiss Tropical and Public Health Institute, Socinstrasse 57, CH-4051 Basel, Switzerland
€ University of Basel, Petersplatz 1, CH-4003 Basel, Switzerland
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Scenario definitions and exposure assessment
Current situation \ N\

= City of Lausanne (136’077
inhabitants)

= No speed reduction as reference in
comparison to:

1. Current situation (2017)

2. Whole city speed 30 km/h (without main
road) (-1.5 dB on average)

3. All roads speed 30 km/h (-1.7 dB on
average)

= National SonBase noise model

= Exposure reduction assumed for
persons living within 25 m from a

Speed reduction road. Figure S1 Lausanne 30 km/h, 20 km/h and pedestrian zones in 2017 (motorways are
represented in orange, cantonal roads in yellow, railway lines in black, green areas in green)

771 30 km/h zone
77120 km/h zone
[771 Pedestrian zone

Lausanne

© OpenStreetMap contributors
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Health benefits of whole city speed 30 km/h

Number of prevented cases

Exposure Health effects (per year) Attributable cases
without main road

Noise Cardiovascular deaths 20 (14-25)
Cardiovascular hospital days 153 (111 - 195)
New cases of diabetes 36 (11 -58)
Number of highly annoyed 2577
Number of highly sleep disturbed 1977

Crashes Deaths 0.0 (0.0-0.0)
Severe injuries 8.2 (5.5-10.8)
Minor injuries 38 (25 -50)

Swiss TPH &

Aefu, 28. Forum Medizin und Umwelt, 2022
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Rossi, Env Int, 2020
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Conclusions

* In Europe, noise is the 2. most relevant environmental health burden after air
pollution.

* Estimated DALY's due to transportation noise in CH: 25,000-50,000

* Deaths attributable to transportation noise in CH: 250-600

* Annual external costs in CH: 2.8 Billion CHF

°* From all transportation modes, road traffic is more relevant for health impact
and external costs.

* Current estimates for health risk of noise substantially underestimate the
impact:
- New evidence for lower threshold (e.g. 55 dB)
- Emerging outcomes are missing

* Health risk assessment for noise needs to be updated and included in the
Global Burden of Disease study.
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