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Global Burden of Disease due to Transportation Noise



World Health Organisation and the European Environment Agency

WHO: 
The most underrated environmental risk factor
Second most important environmental reason for health problems
At least 1.6 Mio healthy life years are lost every year from traffic-related 
noise in the western part of Europe
each day nearly 150 million Europeans in towns and cities are exposed 
to noise levels more than 55 decibels from road (120), rail (22) and air 
traffic (4), where adverse health effects are expected

Keeping noise levels < 55 dB Lden (road 
noise) will save 110.000 lives per year (Mette 
Sørensen personal communication)

European Environment Agency (EEA): 
900,000 cases of hypertension
43,000 hospital admissions
6.5 Mio people suffer from high sleep disturbance
22 Mio people suffer from chronic high annoyance







Noise and CVD: Proposed Mechanisms Noise triggers HPA –Axis
(Hypothalamic-pituitary-adrenal)

Hearing loss Disturbance of

Comm./sleep Annoyance

AngerStress responses

Chronic stress promotes CV risk factors

Endothelial dysfunction

Manifest cardiometabolic disease

Münzel et al. Circulation Research 2025



Aircraft Noise Most Annoying

Münzel, Daiber, Basner, Babisch Eur H J 2014



Increase in annoyance in response to aircraft 
noise within the last ten years

Road Traffic Noise Aircraft Noise
HYENA Study

6 European Airports



Amygdala, part of the Limbic System



Amygdalar activity correlates with 
vascular inflammation

• amygdala modulates the 
fear, anxiety, anger, 
annoyance response in 
humans

• 500 subjects
• No CVD or cancer
• 18 Fluorodeoxyglucose PET/CT
• Increased noise exposure was 

associated with higher 
amygdalar activity and, 
vascular inflammation and 
MACE (within 5y)

Osborne et al. EHJ 2020 



MACE: 

CVD Death
Myocardial Infarction
Heart Failure
Coronary and peripheral Revascularization Osborne EHJ 2021

Higher Annoyance, more vascular inflammation



Stresscascade

New York Times 2023

Vessel inflam-
mation
Myocardial
Infarction
Stroke

Sympathetic 
nerve
activation

Production of 
Stress Hormones

Activation of
the Amygdala

Noise, unwanted 
sound

NOISE
Cardiovascular
Disease



Annoyance and Arrhythmia and Cerebral 
Disease

Gutenberg Health Study
Prospective Cohort Trial Mainz
15.000 Participants



The meaning of annoyance with 
respect to cardiovascular health 

has to
be strongly upgraded !!



Noise is associated 
with CVD

Circulation Research 2024

For all cardiovascular diagnoses

combined, the risk increased by 

3.2% per 10 dB(A) higher road 

traffic noise





Airports



Study design :

• 26.658 study participants had an MRI 2014

• Higher Lnight (>45dB)or higher Lden (>50 dB) were 
experienced by 2.9% and 8.4% of participants, respectively.

• Out of the 3,635 study participants included, 2,532 (70%) did 
not move home from recruitment up until 2022 

– NONMOVERS (for 11 years), important for long-term risk calculation

• Noise levels provided from 2011

• 3y noise exposure



Results 1: • > 45dBA Lnight -> 
7% greater left 
ventricular (LV) 
mass 4% thicker 
LV walls 

• a 7% greater LV 
mass associates 
with a 32% 
greater risk of 
MACE. 

LV mass and Volumes



Results 2:
Left ventricular dynamics Caused by:

• They also had worse LV myocardial 
dynamics (eg, an 8% lower global 
circumferential strain 

• which associates with a 27% higher 
risk of MACE).

• Mediation analysis: 
• mediated by an increased body mass 

index and high blood pressure — 
factors that can be associated with 
chronic stress and sleep 
disturbances caused by noise.



Conclusions:

“This study clearly and unequivocally shows, 
once again, that aircraft noise is not just a 
nuisance but a serious health risk.”

• In particular, the significantly more 
pronounced side effects caused by nighttime 
aircraft noise call for a consistent noise-free 
night from 10 p.m. to 6 a.m.





How does noise damage the 
vasculature ?

Frank Schmidt Ascan Warnholtz Mathias Basner



• Field study

• 30 or 60 Flights 

per night

• Peak sound 

pressure levels: 
60 dBA

• Mean sound 

pressure levels: 

43 and 46 dBA 

• Noise from the 
Düsseldorf 

Airport

Polygraphic screening devices 

(SOMNOWATCH PLUS)

MP3 Player

Simulated nighttime 

aircaft noise

30

60

Methods:



The endothelium regulates vascular tone

Münzel et al. Annals of Medicine. 2008; 40: 180–196



Nat.Rev.Cardiol.2021 ; Schmidt et al EHJ 2013, BRC 2015, CJC 2022, Circ Res 2024

Nighttime noise causes endothelial dysfunction
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• Aircraft : Peak Decibel Level, 85 dBA, 
mean SPL 72dBA

• Noise for 1,2 and 4d
• For comparison: Identical mean sound 

pressure levels of white noise
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Vascular function, NO production:

ACh relaxation
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Noise causes oxidative Stress
3
-N

it
ro

ty
ro

s
in

A
U

0

5

10

15

20

25

WT + noise
(1 day)

+ noise
(2 days)

+ noise
(4 days)

*

*

*

WT +noise (1 day) +noise (2 days) +noise (4 days)

20x

WT +noise (1 day) +noise (2 days) +noise (4 days)

40x

Nitrotyrosine

Diabetes
Hypertension
Smoking
High CholesterolO2

.-

O2
.-

O2
.-

O2
.-

O2
.-

O2
.-

O2
.-

O2
.-

NO. ONOO 
-





Nighttime Noise in Particular Damaging !





• Nighttime noise: significant increase 
      blood pressure
• Daytime noise: no significance
• Per 10 dBA/Odds ratio Night: 1.14 !



Nighttime noise:  more risk for 
hypertension ? 



Nighttime noise in particular damaging

Kroeller Schön European Heart Journal 2018 







Larger infarcts, worde left ventricular function



Gutenberg Health Study



cardiovascular death, myocardial infarction, 
stroke, bypass surgery or percutaneous 
coronary intervention with stent implantation.



Mitigation of Transportation Noise Vascular Side 
Effects: Experimental Insight



Noise mitigation: experimental studies

Role for endothelial AMP-Kinase



Reduction of noise stress with alpha and 
betareceptor blockade





Noise and air pollution coexposure





More research required:

• Cardiovas-
cular risk 
factors + 
noise

• Air 
Pollution + 
noise



+ Noise, +Air Pollution (N); both N+N

Additive negative effects 



Prof. Andreas Daiber

Markopolo:

Markers of pollution

9.3 Millionen for 4 years



The future…….



2050: Total world population: 9.7 Billion People

The future

Total aircraft passenger number in 2050: 10 Billion


	Standardabschnitt
	Slide 1: Aircraft noise and  cardiovascular disease
	Slide 2: Key Researchers
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Aircraft Noise Most Annoying
	Slide 9: Increase in annoyance in response to aircraft noise within the last ten years
	Slide 10
	Slide 11: Amygdalar activity correlates with vascular inflammation
	Slide 12: Higher Annoyance, more vascular inflammation
	Slide 13: Stresscascade
	Slide 14: Annoyance and Arrhythmia and Cerebral Disease
	Slide 15: The meaning of annoyance with respect to cardiovascular health  has to be strongly upgraded !!
	Slide 16
	Slide 17
	Slide 18: Airports
	Slide 19: Study design :
	Slide 20: Results 1:
	Slide 21: Results 2:
	Slide 22: Conclusions:
	Slide 23
	Slide 24: How does noise damage the vasculature ?
	Slide 25: Methods:
	Slide 26: The endothelium regulates vascular tone
	Slide 27

	Abschnitt ohne Titel
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32: Vascular function, NO production:
	Slide 33: Noise causes oxidative Stress
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: Nighttime noise:  more risk for hypertension ? 
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43: Gutenberg Health Study
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49: Noise and air pollution coexposure
	Slide 50
	Slide 51: More research required:
	Slide 52
	Slide 53
	Slide 54: The future…….
	Slide 55: The future


