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Context

“Promote good health and a good 

quality of life through the effective 

management of noise within 

the context of Government 

policy on sustainable 

development.”

2 Context

https://www.gov.uk/government/publications/noise-policy-statement-for-england



Sustainable development

3 Sustainable development

Living within 

environmental 

limits

A strong, 

healthy & just 

society 

Achieving a 

sustainable 

economy

Using 

sound 

science 

responsibly

Promoting 

good 

governance

to improve our 

environment and 

ensure that the natural 

resources needed for 

life are unimpaired and 

remain so for future 

generations

Meeting the diverse 

needs of all people in 

existing and future 

communities, 

promoting personal 

wellbeing, social 

cohesion and inclusion, 

and creating equal 

opportunity for all

Building a strong, 

stable and sustainable 

economy which 

provides prosperity and 

opportunities for all, 

and in which 

environmental and 

social costs fall on 

those who impose 

them and efficient 

resource use is 

incentivised

Ensuring policy is 

developed and 

implemented on the 

basis of strong 

scientific evidence 

whilst taking into 

account scientific 

uncertainty as well as 

public attitudes and 

values

Actively promoting 

effective participative 

systems of governance 

in all levels of society –

engaging people’s 

creativity, energy and 

diversity

adapted from 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/323193/Guiding_principles_for_SD.pdf



4 Sleep and health

Sleep and health



5 Cumulative effects

NHBC Foundation NF44, 2012

The bigger picture



6 Cumulative effects

adapted from NHBC Foundation NF44, 2012
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WHO Environmental 

Noise Guidelines for 

the European region 

2018?

WHO publications

WHO Guidance



Development of WHO Guidelines

8 Development of WHO Guidleines



9 WHO ENG systematic reviews

http://www.mdpi.com/journal/ijerph/special_issues/WHO_reviews

WHO-commissioned systematic reviews



10 Effects of noise on sleep

Int. J. Environ. Res. Public Health 2018, 15, 519

Effects of noise on sleep



11 Literature screening

Literature screening

Int. J. Environ. Res. Public Health 2018, 15, 519

papers on field studies

published after 2000



12 Metrics

Journal of Exposure Science and Environmental Epidemiology (2016), 575 – 585

Metrics



Cortical awakenings

13 Cortical awakenings

Int. J. Environ. Res. Public Health 2018, 15, 519



14 Arousals

Basner et al. / Noise Health 2012;14:321-9

Vegetative vs cortical arousals



Habituation

“Subjects exposed to noise usually habituate…. 

Habituation is a reasonable mechanism that preserves energy 

resources. However, habituation is not complete, i.e., 

subjects continue to react to noise events even after several years of 

noise exposure. … Unfortunately, little is known about individual 

differences in the ability to habituate to noise and potential predictors. 

Importantly, activations of the vegetative nervous 

system habituate to a much lesser degree to noise 

compared to cortical arousals. It is also possible that 

exposed subjects become more sensitive to the effects of noise on 

sleep. This sensitization may be related to, e.g., individual changes 

changes in noise exposure, or changes in media coverage.”

15 Habituation

Int. J. Environ. Res. Public Health 2018, 15, 519



Self reported sleep outcomes

16 Self-reported sleep outcomes
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Int. J. Environ. Res. Public Health 2018, 15, 519



Self-reported sleep disturbance

17 Self-reported sleep disturbance

Int. J. Environ. Res. Public Health 2018, 15, 519



Quality of the evidence

18 Quality of evidence

Cortical 

awakenings 

in adults

self-

reported 

sleep 

disturbance 

in adults



Moderate



Moderate

Indoor

LAS,max

Outdoor 

Lnight

Int. J. Environ. Res. Public Health 2018, 15, 519



Quality of evidence

19 Quality of evidence

Int. J. Environ. Res. Public Health 2018, 15, 379



Quality of the evidence

20 Quality of evidence

children

WT 

noise

hospital 

noise

motility 

(adults)



Low



Very low

Int. J. Environ. Res. Public Health 2018, 15, 519



21 Other sources of noise

Science of the Total Environment 409 (2011) 5210–5220

Other sources of noise



Closing remarks

 Quality of evidence for non-transport sources of sound

 Noise-induced sleep disturbance of relatively constant 

(but relatively high) noise levels – cortical awakenings, 

falling asleep….

 Noise-induced sleep disturbance and indoor 

temperature, indoor air quality…

 Noise-induced sleep disturbance in the elderly, those 

with pre-existing health conditions…
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