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Research to policy & practice
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Adapted from Fenech and Janssen (2023) In Proceedings to 14th ICBEN Congress on Noise as a Public Health Problem (in press)
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Framing the conversation about health
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Noise and health – mechanisms 
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Aviation noise and health – state of the evidence
A complex picture 

Heathrow NACF 27.09.2023 6 NAF – Non acoustic factors, IHD – ischaemic heart disease

Health outcome Status Health outcome / topic Status

Annoyance – average, long term Cognitive effects in children

Annoyance – summer months Cognitive decline in adults

Annoyance – influence of NAFs Mental health (depression, anxiety)

Sleep disturbance – subjective Wellbeing & Quality of Life

Sleep disturbance – physiological Reproductive outcomes

Cardiovascular – IHD Cancers

Cardiovascular – hypertension Population subgroups at higher risk

Cardiovascular – stroke Effectiveness of interventions
1. Reduced noise emissions

2. sound insulation

3. respite

4. NAFs (compensation, communication, …)

1

All-cause mortality 2

Metabolic – diabetes 3

Metabolic – obesity 4
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Noise annoyance

• Annoyance from aviation noise has been researched in detail for the past     
50-60 years, and yet still a topic of active debate

• Easy to understand/relate to if you are impacted by noise

• Very difficult to explain to anyone else – complex concept (see for e.g.1,2,3)

• Long-term high noise annoyance is considered a health endpoint as per the 
WHO definition of health, BUT no ICD4 code

• Ongoing debate on the Disability Weight (for DALYs assessments)5,6

• Complex, bi-directional associations between annoyance and mental health7
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1 Guski, Felscher-Suhr, Schuemer (1999) Journal of Sound and Vibration (1999) 223(4), 513-527
2 Guski, Schreckenberg, Schuemer (2014) Int. J. Environ. Res. Public Health 2017, 14(12), 1539; https://doi.org/10.3390/ijerph14121539
3 Haubrich et al. (2019) ANIMA D2.4 - Recommendations on annoyance mitigation and implications for communication and engagement https://zenodo.org/record/3988131
4 https://www.who.int/standards/classifications/classification-of-diseases
5 https://apps.who.int/iris/handle/10665/326424
6 https://www.rivm.nl/bibliotheek/rapporten/2018-0121.pdf
7 Gong et al. (2022) Int. J. Environ. Res. Public Health 2022, 19(5), 2696; https://doi.org/10.3390/ijerph19052696

https://doi.org/10.3390/ijerph14121539
https://zenodo.org/record/3988131
https://www.who.int/standards/classifications/classification-of-diseases
https://apps.who.int/iris/handle/10665/326424
https://www.rivm.nl/bibliotheek/rapporten/2018-0121.pdf
https://doi.org/10.3390/ijerph19052696
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Aviation noise annoyance
Which curve is correct most representative?
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https://publicapps.caa.co.uk/modalapplication.aspx?appid=11&mode=detail&id=7744ahttps://www.who.int/europe/publications/i/item/9789289053563
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Interpreting findings from observational research

❑Internal validity – is the study believable?

❑External validity – are the results relevant to my situation?

❑Are statistical associations spurious, or a result of an 

indirect or direct effect?

➢No single study is perfect
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Aviation noise annoyance

“Other types of uncertainty include … transferability of ERFs from locations where studies were 
carried out or data were otherwise gathered to another location. This is especially true for noise 
annoyance …. It is therefore not possible to determine the “exact value” of %HA for each 
exposure level in any generalized situation. Instead, data and exposure–response curves 
derived in a local context should be applied whenever possible ….”

WHO Environmental Noise Guidelines for the European Region 2018

WebTAG+ 

PHE welcomes the Applicant’s commitment to carry out sensitivity tests to supplement the results from 
the Department for Transport’s Web-based Transport Analysis Guidance (WebTAG) [49]. This is 
consistent with paragraph 2.1.2 of TAG Unit A3

“Where noise impacts are particularly significant, sensitivity testing to reflect these various 
uncertainties may be required ….” 

PHE’s preference is for WebTAG+ to include the ERF from Guski et al 2017 (WHO) [9] for aviation, to 
enhance the scope of the sensitivity tests.

Extract from Public Health England’s response to  London Heathrow Airport Expansion Consultation - 18th June - 13th September 2019
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Sleep disturbance

• Subjective vs objective – both give different but complimentary perspectives1

• Objective evidence gives mechanistic insight on importance of specific characteristics 
of the sound, timings, etc

• Subjective evidence provides insight on perceived impact on communities, including 
influence of non-acoustic factors

Heathrow NACF 27.09.2023 11

1 Basner, M.; McGuire, S. (2018) Int. J. Environ. Res. Public Health 2018, 15, 519



Classification: Internal

Sleep disturbance
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https://www.sgul.ac.uk/about/our-institutes/population-

health/projects/aviation-night-noise-effects-study

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

519; https://doi.org/10.3390/ijerph15030519

Environmental Health Perspectives 130:7 CID: 076001 https://doi.org/10.1289/EHP10197

https://www.sgul.ac.uk/about/our-institutes/population-health/projects/aviation-night-noise-effects-study
https://www.sgul.ac.uk/about/our-institutes/population-health/projects/aviation-night-noise-effects-study
https://doi.org/10.3390/ijerph15030519
https://doi.org/10.1289/EHP10197
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Cardiovascular disease
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https://www.ingentaconnect.com/contentone/ince/incecp/

2023/00000265/00000005/art00094

https://www.ingentaconnect.com/contentone/ince/incecp/2023/00000265/00000005/art00094
https://www.ingentaconnect.com/contentone/ince/incecp/2023/00000265/00000005/art00094
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Research to policy & practice
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Adapted from Fenech and Janssen (2023) In Proceedings to 14th ICBEN Congress on Noise as a Public Health Problem (in press)
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Health risk assessments

“A health risk assessment is the 
scientific evaluation of potential adverse 

health effects resulting from human 
exposure to a particular hazard – in this 

case, environmental noise. The main 
purpose of the assessment is to 

estimate and communicate the 
health impact of exposure to noise or 

changes in noise in different 
socioeconomic, environmental and 

policy circumstances.”

WHO ENG 2018 p108
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https://www.sciencedirect.com/science/article/pii/

S0160412023002398?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0160412023002398?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0160412023002398?via%3Dihub
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Health risk assessments
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https://www.ingentaconnect.com/contentone/ince/incecp/2023/00

000265/00000002/art00044

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

https://www.ingentaconnect.com/contentone/ince/incecp/2023/00000265/00000002/art00044
https://www.ingentaconnect.com/contentone/ince/incecp/2023/00000265/00000002/art00044
https://www.sciencedirect.com/science/article/pii/S0160412023002398?via%3Dihub


Classification: Internal

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

https://www.sciencedirect.com/science/article/pii/S0160412023002398?via%3Dihub
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What about other health outcomes?
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Health outcome Status Health outcome / topic Status

Annoyance – average, long term Cognitive effects in children

Annoyance – summer months Cognitive decline in adults

Annoyance – influence of NAFs Mental health (depression, anxiety)

Sleep disturbance – subjective Wellbeing & Quality of Life

Sleep disturbance – physiological Reproductive outcomes

Cardiovascular – IHD Cancers

Cardiovascular – hypertension Population subgroups at higher risk

Cardiovascular – stroke Effectiveness of interventions
1. Reduced noise emissions

2. sound insulation

3. respite

4. NAFs (compensation, communication, …)

1

All-cause mortality 2

Metabolic – diabetes 3

Metabolic – obesity 4
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Interventions

❑Reducing noise exposure

❑Reducing noise emissions

❑Noise insulation

❑Changing noise exposure

❑Distribution of flights temporally 

❑Distribution of flights spatially (concentration vs multiple routes)

❑Non-acoustic factors

❑
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