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Environmental Health Cycle: from individuals to populations

Environmental Exposure Health Effect

Envrionmental Policies Public Health Risk
Assessment

Methods
- Epidemiology
- Toxicology
- Baseline survey
- Exposure modellingHazard Identification

Understand how it 
affects the health

Risk characterizationRisk Managament
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General concept health risk assessment
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2. Exposure assessment

3. Exposure-outcome 
association

4. Risk characterization

Health impact= exposure x
exposure-outcome association x disease rate

1. Hazard/scenario identification

DALY: disability adjusted life years
YLD: years lived with disability
YLL: years of life lost
Attributable cases

Burden of disease
Health impact
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Concept of attributable cases
Universe 1 with Exposure C=0 “Parallel Universe” 2 with C=1
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High annoyance and sleep disturbance according to WHO

Derived from
WHO, 2018
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Health Impact in Europe (EEA)

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 
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EEA health risk estimates for noise in Switzerland (2021)

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

Deaths attributable
to transportation noise
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All inhabitants in Switzerland (4.41 million people aged >30 years)

Swiss National Cohort (2000-2015)

Source Excess risk
per 10 dB (%)

Lden Road 2.9 (2.4-3.4)
Lden Railway 1.3 (1.0-1.7)
Lden Aircraft 0.3 (-0.4-1.0)

Vienneau et al, Env Int, 2022 
https://doi.org/10.1016/j.envint.2021.106974 
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600 deaths per year attributable to transportation noise

Road Railway Aircraft Remarks

Counterfactucal («no exposure») 45 45 45 Fig. 1 in Vienneau et al, 2022

Mean exposure (Lden) above
threshold

56* 54** 51*** 2011 assessment from Tab. 1 in 
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 Dnoise 3.23% 1.21% 0.19% 𝐸𝑅𝑅!"#$ #
∆𝑛𝑜𝑖𝑠𝑒
10𝑑𝐵

Population attributable fraction
(PAF)

2.73% 0.36% 0.03% 𝑝%& # 𝐸𝑅𝑅
𝑝%& # 𝐸𝑅𝑅 + 1

Observed number of CV death* 20,000 20,000 20,000 https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesu
ndheitszustand/krankheiten/herz-kreislauf-erkrankungen.html

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

https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/herz-kreislauf-erkrankungen.html
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Choice of threshold is critical

Road Railway Aircraft Remarks

Counterfactucal («no exposure») 53 54 45 Fig. 1 in Vienneau et al, 2022

Mean exposure (Lden) above
threshold

60* 60** 51*** 2011 assessment from Tab. 1 in 
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 Dnoise 2.04% 0.72% 0.18% 𝐸𝑅𝑅!"#$ #
∆𝑛𝑜𝑖𝑠𝑒
10𝑑𝐵

Population attributable fraction
(PAF)

1.11% 0.10% 0.03% 𝑝%& # 𝐸𝑅𝑅
𝑝%& # 𝐸𝑅𝑅 + 1

Observed number of CV death* 20,000 20,000 20,000 https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesu
ndheitszustand/krankheiten/herz-kreislauf-erkrankungen.html

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

Using WHO guidlines as threshold for calculation
(or substantial deaths <limit)

https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/krankheiten/herz-kreislauf-erkrankungen.html
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Annual updates:
https://www.are.admin.ch/are/en/home/mobility/data/
costs-and-benefits-of-transport.html

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
http://www.ecoplan.ch/main/dlcenter.php?link=http://www.ecoplan.ch/download/ekv10_sb_de.pdf
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External costs of noise
(CH in Mio CHF) 

https://www.are.admin.ch/are/de/home/medien-und-
publikationen/publikationen/verkehr/externe-kosten-und-
nutzen-des-verkehrs-in-der-schweiz.html
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Total external costs (2018, in Mio CHF)

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

https://www.are.admin.ch/are/de/home/verkehr-und-infrastruktur/grundlagen-und-daten/kosten-und-nutzen-des-verkehrs.html
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Costs of annoyance: derived from market study Zürich
Cantonal Bank

Verkehr Lärmmass Miet-
wohnungen

Stockwerk-
eigentum

Einfami-
lienhaus

Durchschnitt 
Eigentumswohnung

Durchschnitt alle 
Wohnungen

Strassenverkehr 0.21% 0.59% n.a. 0.59% 0.25%

Schienenverkehr 0.24% 0.47% n.a. 0.47% 0.27%

Luftverkehr Tageslärm > 50 dB(A) 0.45% 1.20% 0.87% 1.04% 0.52%
Berechneter Wert.
Quelle: ZKB (2012), Wie Lage und Umweltqualität die Eigenheimpreise bestimmen, S. 9 bzw. Luftverkehr ZKB (2005), MIFLU.

Nachtlärm > 40 dB(A) / 
Tageslärm > 50 dB(A)
Nachtlärm > 40 dB(A) / 
Tageslärm > 50 dB(A)

Ecoplan & Infras, 2104

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

Decrease of appartment costs per dB:



16Aefu, 28. Forum Medizin und Umwelt, 2022 Martin Röösli

DALY transportation noise
! Estimates based on Swiss external cost study (2010): 46,400 DALYs 

(Uncertainty range: 25,400 und 141,600).
! Road: 85%, Rail: 12% Aircraft:3%

Ecoplan, 2014
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Mitigation: 
measure at the
source have
priority
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https://www.sciencedirect.com/science/article/pii/S016041202032081X
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Scenario definitions and exposure assessment

" 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.

Current situation
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Health benefits of whole city speed 30 km/h

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

Noise Cardiovascular deaths 2.0 (1.4 - 2.5)
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) 

Number of prevented cases

Rossi, Env Int, 2020
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Conclusions
• In Europe, noise is the 2. most relevant environmental health burden after air 

pollution.
• Estimated DALYs 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. 


