
Vision: To improve human health and the health of 
the environment through cutting edge 
multidisciplinary research and training,  in a changing 
world
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Burden of disease from transport noise in England

v Why

v How

v What

v So what
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Background

“…. noise pollution is considered not only an environmental nuisance but also a threat to public health” (WHO 
2011)

Ø Impacts sleep duration, patterns and quality.
Ø Impacts cognitive and emotional responses.
Ø Linked to Cardiovascular and metabolic diseases, such as Diabetes and Stroke.

WHO 1999                                     WHO 2009                                      WHO 2011                          WHO 2018



Why
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Context – costs associated with transport noise
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background graphic by tartila at https://www.freepik.com/free-vector/urban-road-with-cars-landscape_10722640.htm
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How does noise affect health

10

Sleep disturbance
Stress responses

Emotional responsesSound
Primary 

appraisal
Secondary 
appraisal Coping

Authority
responsible

Person / Community / Situation / 
Environment

noise sensitivity, expectations, perceived 
control, perceived fairness, perceived 

threat, previous experience, time of day, …

chronic health 
outcomes

Conceptual model by B. Fenech. Model based on Lazarus’ transactional stress model (Lazarus and Folkman 1984; Lercher 
1996), the link between stress and restoration (Ulrich et al. 1991; von Lindern et al. 2016),  the noise effects reaction 

scheme (Babisch 2014) and associations with the wider determinants of health (Peris and Fenech 2020).
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How can we quantify “ill-health”?
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How did we do it?
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The work brought together 
established experts and early career 
researchers in the fields of:

acoustics, exposure modelling, 
evidence synthesis, epidemiology, 
burden of disease quantification, 
data science, visualisations, media 
and comms. 



How did we do it?

https://www.sciencedirect.com/science/article/pii/
S0160412023002398?via%3Dihub

13



Environmental Noise Regulations (END)

Legal requirement for UK to publish noise maps and noise management action plans every 5 years for :

• Major noise sources

• Agglomerations with more than 100,000 inhabitants:

Noise exposures

END Definition:
Major sources

Roads that record 
>3,000,000 vehicle passages 
per year.

Railways that record >30,000 
train passages per year.

Civil airports, which record 
>50,000 movements per year.



Sensitivity analyses: CNOSSOS-EU road-transport model

Main exposures from END II strategic mapping of noise > 50 dB from major road-sources.

CNOSSOS-EU road-transport exposure estimates from major and minor roads implemented by the University of Leicester.

• Lower threshold > 35 dB(A)

• Based on 2013 AADT counts, 2013 wind speed/direction profiles, and OS MasterMap land cover 

• Exposures for individual postcodes across London

Road-traffic noise exposure levels (Lden) 
in London based on END-II mapping 

Number of adults exposed to Lden road-traffic noise levels in London



Noise maps

Population exposure 
(postcode points)

Systematic Review

Risk estimates 
(RR or polynomial)

Attributable Fraction

Environmental 
burden of disease

Demographic data by age, 
gender and geographical unit

Disease
Prevalence

‘Disability-Adjusted Life Years’ (DALYs) = ‘Years-of-Life-Lost’ (YLL) + ‘Years-Lived-with-Disability’ (YLDs) 

Mortality 
rates 

Burden of disease toolkit design

Population 
counts

Life 
expectancy



Burden of disease due to traffic noise from major roads

ü40% of adults in England are exposed to 
high noise pollution from road-transport 
(on major roads).

ü97,000 DALYs lost due to road-transport, 
17,000 due to aircraft, and 13,000 due to 
railway noise exposures in 2018.

üSpatial variation in disease from major 
road traffic noise across Local Authority 
Districts.

üClustering of high DALYs generally in and 
around London and in the North West.
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Attributable DALYs among adults in England due to exposures 
from major noise sources (2018)



Blog
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https://ukhsa.blog.gov.uk/2023/06/29/noise-pollution-mapping-
the-health-impacts-of-transportation-noise-in-england/
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https://www.dailymail.co.uk/health/arti
cle-12251355/Noise-pollution-cars-
trains-planes-takes-years-life-study-
warns.html

https://inews.co.uk/news/ukhsa-noise-pollution-study-
local-authority-life-2443221
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https://www.cieh.org/ehn/housing-and-community/2023/july/urban-planning-
needs-to-consider-transport-noise-says-ukhsa/?query=noise+ukhsa

Media coverage



Dissemination – presentations 

• Environmental Public Health Practice Network
• International conferences – 4th ICBEN Congress on Noise as a Public Health 

Problem
• Annual national professional conferences – UKHSA, Chartered Institute of 

Environmental Health, Institute of Acoustics
• Government Stakeholder groups: Airspace and Noise Engagement Group
• Industry – RSSB Noise Working Group, Sustainable Aviation Council
• Communities – Heathrow Noise and Airspace Community Forum
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Impact
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Impact
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