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Noise and health – mechanisms 
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Noise and health – mechanisms 
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Conceptual model by B. Fenech. Model informed by Lazarus’ transactional stress model (Lazarus and Folkman 1984; Lercher 1996), the 
links between stress and restoration (Ulrich et al. 1991; von Lindern et al. 2016),  the noise effects reaction scheme (Babisch 2014), non-

acoustic factors (Fenech et al. 2021)  and associations with the wider determinants of health (Peris and Fenech 2020).
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In simpler terms…
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Illustration by B. Fenech 2024
Sound by Rahmad romadoni from Noun Project (CC BY 3.0)

Plane by iconlabs from Noun Project (CC BY 3.0)
angry by SAM Designs from Noun Project (CC BY 3.0)

Health by Sunrise from Noun Project (CC BY 3.0)

?

https://thenounproject.com/browse/icons/term/sound/
https://thenounproject.com/browse/icons/term/plane/
https://thenounproject.com/browse/icons/term/angry/
https://thenounproject.com/browse/icons/term/health/


Types of evidence
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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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Noise annoyance and health:
Why is it a difficult topic to study?
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Noise annoyance and health:
Why is it a difficult topic to study?
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Self-reported health



Self-reported health

Schreckenberg, D. et al. Aircraft Noise and Quality of Life around Frankfurt Airport. Int. J. 
Environ. Res. Public Health 2010, 7, 3382-3405. https://doi.org/10.3390/ijerph7093382 
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Self-reported health (DEBATS)

Heathrow NACF 25.09.202412

KODJI Mk, et al. (2024) Effects of aircraft noise exposure on self-
reported health through aircraft noise annoyance: Causal 
mediation analysis in the DEBATS longitudinal study in France. 
PLoS ONE 19(8): e0307760. 
https://doi.org/10.1371/journal.pone.0307760 
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Self-reported health

“… no direct effect of aircraft noise levels on SRHS [self-reported 
health status], but an indirect effect through annoyance. This indirect 
effect increased as aircraft noise levels increased, with a statistically 
significant OR [odds ratio] when comparing the highest noise 
category (≥60 dBA) to the lowest (<50 dBA). Nearly 66% of aircraft 
noise’s effect on SRHS was mediated by aircraft noise annoyance.”
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Mental health



Mental health & high noise annoyance
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Depression

Anxiety disorder

General mental health

Gong, X.; et al. (2022) Association Between Noise Annoyance and Mental Health Outcomes: A 
Systematic Review and Meta-Analysis. Int. J. Environ. Res. Public Health 2022, 19, 2696. 
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Mental health
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Beutel ME, et al. (2016) Noise Annoyance
Is Associated with Depression and Anxiety in 
the General Population- The Contribution of 
Aircraft Noise. PLoS ONE 11(5): e0155357. 
doi:10.1371/journal.pone.0155357

Fig 1. Association between noise 
annoyance, depression and anxiety. 
Note. Multiple generalized linear models 
with a binominal distribution and a log 
link function adjusted for sex, age and 
socioeconomic status were used.



Mental health
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Mental Health
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Benz S, Schreckenberg D (2019). Examination of the causal relationship between aircraft noise exposure, noise annoyance and 
diagnoses of depression using structural equation modelling. http://pub.dega-akustik.de/ICA2019/data/articles/001315.pdf



Mental health

“Noise annoyance … might enhance the impact of noise and take its 
full effect in contributing to the development of depression.

Depression can be confirmed as a potential predictor … of aircraft 
noise annoyance, which is in line with evidence for an association of 
noise annoyance and mental health quality of life.

Depression could result in lower perceived coping capacity and the 
feeling of lack of control of the noise situation that might lead to more 
annoyance.”
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Benz S, Schreckenberg D (2019). Examination of the causal relationship between aircraft noise exposure, noise annoyance and 
diagnoses of depression using structural equation modelling. http://pub.dega-akustik.de/ICA2019/data/articles/001315.pdf



Cardiovascular disease



Heart disease – meta analysis
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Incidence

Mortality

Article submitted for international scientific peer review. Pooled results not shown.



Cardiovascular – hypertension & annoyance 
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Babisch, W et al. (2013) Noise annoyance — A modifier of 
the association between noise level and cardiovascular 
health?, Science of The Total Environment, 452–453, 
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Cardiovascular – atrial fibrillation & annoyance
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noise sources is associated with atrial 
fibrillation in the Gutenberg Health Study, 
International Journal of Cardiology, 
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Cardiovascular – atrial fibrillation & annoyance
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Cardiovascular (recurrence) 

“… this is the first prospective cohort study which evaluates the risk for 

recurrence in patients diagnosed with an acute coronary syndrome who are 

exposed to transportation noise at home…. In the present study, the risk for 

recurrence including all-cause mortality increased by approximately 20%–30% 

per 10 dB increase in aircraft noise. This is a substantially higher exposure-

response association than observed in previous population-based studies…. 

This supports the hypothesis that acute coronary heart disease patients, as 

included in our study, are particularly vulnerable to aircraft noise. … The effect 

was stronger for patients without noise-proof windows in their home.”
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Olbrich, H-G, et al. (2023), Aircraft noise exposure and risk for recurrent cardiovascular events after acute coronary 
syndrome: A prospective patient cohort study, Environmental Research, 
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Does time of day matter?



Flight timings & awakenings
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Elmenhorst, E-M; et al. (2024), Night-flight ban preserves sleep 
in airport residents, Transportation Research Part D: Transport 
and Environment, https://doi.org/10.1016/j.trd.2023.104027.



Noise exposure timings and mortality
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Saucy, A. et al., Does night-time aircraft noise 
trigger mortality? A case-crossover study on 
24 886 cardiovascular deaths, European Heart 
Journal, 
https://doi.org/10.1093/eurheartj/ehaa957

Daytime mortality from arrhythmias in relation to 
LAeq levels for various night-time exposure windows 
in the night preceding the event

Odds of night-time mortality in relation to 2h-LAeq 
levels.

Odds of daytime mortality in relation to night-time LAeq 

(23:00–07:00) levels of the preceding night.

https://doi.org/10.1093/eurheartj/ehaa957


Recap

➢There are multiple pathways through which aviation noise 

affects long-term physical and mental health

➢Current evidence suggests that efforts to reduce both noise 

exposure and annoyance are warranted

➢Emerging evidence suggests that certain individuals are at 

higher risk of adverse effects: e.g. people with 

cardiovascular and psychological diseases

➢Still many unknowns – a case for monitoring & evaluation 

➢The health evidence doesn’t give us all the answers
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