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Removement of night-time flying restrictions ?

This planning application comes under the regulation EU598/2014,
which uses the Balanced Approach to amend/insert operating
restrictions and will result in night-time flights between 23:00-24:00
and 06:00-07:00 on the North Runway and unlimited night-time
flights on the South Runway

Who is paying healthcare costs for the
more 00 cardiovascular ad cerebral
diseases?



One day man will have to
fight the noise as fiercely as
cholera and plague”

1910

Robert Koch

Founder of the
Modern
Bacteriology

Nobel Prize
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How Environmental Noise Harms the Cardiovascular
System

Sound from cars, aircraft, trains, and other man-made machines is more than just
annoying. It increases the risk of cardiovascular disease.

. HURT BY NOise

Sound from cars, aircraft, trains, and other man-made machines is more than just
annoying. It increases the risk of cardiovascular disease.

BY THOMAS MUNZEL AND OMAR HAHAD




Nighttime noise can disrupt
sleep and cause cognitive
and emotio

ivation of the amygdala.
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NOISE DAMAGE
PATHWAYS

Epidemiological data have long linked exposure to noise such as-
aircraft, railway, or traffic sounds to increased risks of cardiova:
disease. And in recent years, experimental work has been reve
the biological mechanisms underlying that link. Specifically, rese
are finding that noise activates the brain’s limbic system, whit

a role in emotional regulation, the release of stress hormones inl
blood, and controlling of the sympathetic nervous system. G
responses can lead to cerebral and vascular inflammation, oxid
stress, and altered gene expression, sometimes culminating

in endothelial dysfunction and cardiovascular disease.

© LAURIE O'KEEFE

Disrupted sleep can also activate the autonomic nervous system
and the endocrine system, leading to increases in circulating levels
of stress hormones such as cortisone.

Such chronic stress can cause high cholesterol, high blood glucose,
high blood pressure, increased blood viscosity, and the activation
of blood coagulation—all cardiovascular risk factors. Stress can
also increase the permeability of the endothelium to inflammatory
cells such as macrophages, leading to endothelial dysfunction.

Acute noise stress can cause a physical disruption of the plaque,
leading to cardiovascular disease, including acute and chronic coronary
syndrome, stroke, arrhythmia, arterial hypertension, and heart attack,
plus mental health disorders such as depression and anxiety.

If stress persists, a buildup of cholesterol and immune cells below
the endothelium leads to plaque formation and eventually smooth
muscle cells and lipids accumulate.







WHO/EEA and Noise

WHO:

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 113 million Europeans in towns and cities are
exposed to noise levels in excess of 55 decibels just from
traffic.

European Environment Agency (EEA):
900,000 cases of hypertension
43,000 hospital admissions

>10,000 premature deaths per year related to coronary heart
disease and stroke

6.5 Mio people suffer from high sleep disturbance
22 Mio people suffer from chronic high annoyance
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Increase in annoyance in response to aircraft
noise within the last ten years
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(Aircraft) Noise and cardiovascular
disease

Hypertension
Coronary artery disease

Heart failure

Stroke

Arrhythmia



Research

Hypertension and Exposure to Noise Near Airports: the HYENA Study

Lars Jarup,! Wolfgang Babisch,2 Danny Houthuijs,? Géran Pershagen,? Klea Katsouyanni,® Ennio Cadum,®
Marie-Louise Dudley,! Pauline Savigny,' Ingeburg Seiffert,2 Wim Swart,? Oscar Breugelmans,? Gésta Bluhm,*
Jenny Selander,? Alexandros Haralabidis,® Konstantina Dimakopoulou,® Panayota Sourtzi,” Manolis Velonakis,”
and Federica Vigna-Tagliantif on behalf of the HYENA study team
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Our results indicate excess risks of hypertension related to long-term
noise exposure. nrimarilv for nioht-time aircraft noise



European Heart Journal Advance Access published February 12, 2008 %—

European Heart Journal CLINICAL RESEARCH
EUROPEAN doi:10.1093/eurheartj/ehn013
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Acute effects of night-time noise exposure on
blood pressure in populations living near airports

Alexandros S. Haralabidis!, Konstantina Dimakopoulou’, Federica Vigna-Taglianti2,

- - — - " - - f— A - - [— — [ ra

Aims Within the framework of the HYENA (hypertension and exposure to noise near airports) project we investigated the
effect of short-term changes of transportation or indoor noise levels on blood pressure (BP) and heart rate (HR)
during night-time sleep in 140 subjects living near four major European airports.

Methods Non-invasive ambulatory BP measurements at 15 min intervals were performed. Noise was measured during the
and results night sleeping period and recorded digitally for the identification of the source of a noise event. Exposure variables
included equivalent noise level over 1 and 15 min and presence/absence of event (with LAmax > 35 dB) before each
BP measurement. Random effects models for repeated measurements were applied. An increase in BP (6.2 mmHg
(0.63—12) for systolic and 7.4 mmHg (3.1, 12) for diastolic) was observed over 15 min intervals in which an aircraft
event occurred. A non-significant increase in HR was also observed (by 5.4 b.p.m.). Less consistent effects were
observed on HR. When the actual maximum noise level of an event was assessed there were no systematic differ-
ences in the effects according to the noise source.

Conclusion Effects of noise exposure on elevated subsequent BP measurements were clearly shown. The effect size of the noise
level appears to be independent of the noise source.

Keywords Environmental noise ® Blood pressure e Night-time sleep ® Acute effects o Epidemiological study
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Aircraft Noise and Coronary Artery

Conclusion

Disease e/

@ E S C European Heart Journal (2019) 40, 598-603 CLINICAL RESEARCH
European Society doi:10.1093/eurheartj/ehy650 Prevention and epidemiology
of Cardiology

A systematic analysis of mutual effects of
transportation noise and air pollution exposure
on myocardial infarction mortality: a
nationwide cohort study in Switzerland

Harris Héritier"”, Danielle Vienneau"”, Maria Foraster"“, Ikenna C. Eze"z,
Emmanuel Schaﬁ'ner"z, Kees de Hoogh"z, Laurie Thiesse"'s, Franziska Rudzik®”,
Manuel Habermacher®, Micha Kopfli®, Reto Pieren’, Mark Brinlé®,

Christian Calochen %, Jean Marc Wunderli’, Nicole Probst- Hensch1 2 and

Our study suggests that transportation noise is associated with M| mortality, independent from air pollution. Air

pollution studies not adequately adjusting for transportation noise exposure may overestimate the cardiovascular
disease burden of air pollution.



@ ESC European Heart Journal (2020) 00, 1-9 CLINICAL RESEARCH

European Society doi:10.1093/eurheartj/ehaads? . .
of Cardiology : Epidemiology

Does night-time aircraft noise trigger
mortality? A case-crossover study on 24 886 Nighttime Aircraft Noise AN cariovascuir isesses
cardiovascular deaths 2h prior to the observed events

Apolline Saucy ® "2, Beat Schiffer © 3, Louise Tangermann ® ', _______/

Danielle Vienneau ©® "2, Jean-Marc Wunderli ©® 3, and Martin Réésli ® %

"Department of Epidemiology and Public Health, Swiss Tropical and Public Health Institute, Socinstrasse 57, Basel 4002, Switzerland; *Faculty of Science, University of Basel, - LAeq, 2h [d8)
Petersplatz 1, Basel 4003, Switzerland; and *Empa, Swiss Federal Laboratories for Materials Science and Technology, Uberlandstrasse 129, Dibendorf 8600, Switzertand —
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Annoyance and Arrhythmia and Cerebral
Disease

Gutenberg Health Study %)
Prospective Cohort Trial Mainz
15.000 Participants

Contants lists available at SienceDirect
CARDIOLOGY

International Journal of Cardiology

AF prevalence [%]

journal homepage: www.elsevier.com/locatelijcard

Annoyance to different noise sources is associated with atrial fibrillation 3.
in the Gutenberg Health Study —

Omar Hahad % Manfred Beutel?, Tommaso Gori , Andreas Schulz ¢, Maria Blettner ®, Norbert Pfeiffer®, \ r ' ’ . r .
Thomas Rostock ", Karl Lackner, Mette Serensen®, Jiirgen H. Prochaska®, Philipp 5. Wild %, Thomas Miinzel ** No Sllgm Modemle STOI'IQ Extreme
Total noise annoyance

Depression adj. PR[95% CI]  P-value
RESEARGH ARTICLE Slight annoyance —r— 0.96[0.81,1.18] 083
A . . Moderate annoyance —a— 1.20[1.00, 1.45]  0.047
Noise Annoyance Is Associated with
Strong annoyance —t 1.59[1.32, 1.91] <0.0001
Depression and Anxiety in the General EPR—— —a—— tsroecam <000
Population- The Contribution of Aircraft
_Generalized anxiety
NOlse Slight annoyance —a— 1.18[0.95, 1.46]  0.13
Manfred E. Beutel' *, Claus Jiinger?, Eva M. Klein', Philipp Wild>*®, Karl Lackner®, Moderate annoyance —_— 1.42[1.15,174]  0.0010
Maria Blettner”, Harald Binder’, Matthias Michal', Jérg Wiltink', Elmar Brahler',
Thomas Miinzel? Strong annoyance —_L{ 1.75[1.41,2.16]  <0.0001
Extreme annoyance —{— 2.14[1.71,2.67]  <0.0001
T T T T —
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@ E S C European Heart Journal (2019) 0, 1-11 CLINICAL RESEARCH

European Society d4oi:10.1093/eurheartj/ehz820 '
of Cardiology J Imaging

A neurobiological mechanism linking
transportation noise to cardiovascular
disease in humans

Michael T. Osborne ® 1’2T, Azar Radfar ® 1’2T, Malek Z.O. Hassan ® 1,

Shady Abohashem ©® 1’2, Blake Oberfeld ® 1, Tomas Patrich ©® 1, Brian Tung1,
Ying Wang ©® 1'3, Amorina Ishai1, James A. Scott ® 4, Lisa M. Shins'é,

Zahi A. Fayad ® 7, Karestan C. Koenen ® 2, Sanjay Rajagopalan ® °,

Roger K. Pitman ©® 6, and Ahmed Tawakol''%*



Amygdalar activity correlates with
vascular inflammation

Amygdala

Aorta

Low Noise
No MACE

High Noise
MACE

amygdala modulates the
fear, anxiety 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



>

Amygdalar Activity (z-score)

0.44

0.2

Noise-Amygdala

p=0.001 for trend

Below the median 3 quartile 4 quartile
Noise Exposure Level

100+
_ 904
3
z 80
F
E 70+
S 604 — Noise = 55 dBA
& = | — Noise > 55 dBA

{ p value <0.001 log-rank test

0 1 2 3
Time (years)

e

Chronically Increased Noise Exposure

Altered
Neurobiological
Activity
(e.g., heightened
amygdalar activity)

Other
Biological SNS HPA Axis Adverse
ang Non- ACththO“ Activation _Health
Biological Behawors
Effects
Systemlc Metabollc
Inflammatlon Diseases

Atherosclerotic
Inflammation

A4



More Resilient
Chronically Lower
Amygdalar Activity

Less susceptibility
of neural centers to

activation by stressful stimuli

Less neural activation
and lesser systemic
response to stressors

Fewer
Physiologic
consequences of
stress

Lower Risk of MACE

Less Resilient
Chronically Higher
Amygdalar Activity

More susceptibility
of neural centers to
activation by stressful stimuli

Greater neural activation
and exaggerated systemic
response to stressors
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sympathetic
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CVD Death
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Mechanisms of noise-induced
vascular damage?

@ European Heart Journal (2013) 34, 3508-3514 CLINICAL RESEARCH
EUROPEAN doi:10.1093/eurheartj/eht269

Effect of nighttime aircraft noise exposure on
endothelial function and stress hormone release
in healthy adults

Frank P.Schmidt!, Mathias Basner2, Gunnar Kroger!, Stefanie Weck!, Boris Schnorbus!,
Axel Muttray3, Murat Sariyar?, Harald Binder4, Tommaso Gori!, Ascan Warnholtz!,and
Thomas Miinzel!*

Clin Res Cardiol
DOI 10.1007/00392-014-0751-x

ORIGINAL PAPER

Nighttime aircraft noise impairs endothelial function
and increases blood pressure in patients with or at high risk
for coronary artery disease
20 13 20 15 Frank Schmidt - Kristoffer Kolle - Katharina Kreuder -
Boris Schnorbus - Philip Wild - Marlene Hechtner -

Harald Binder + Tommaso Gori *+ Thomas Miinzel




Methods:

Simulated nighttime MP3 Player
aircaft noise Aircraft Noise
Simulation

Field study

- 60dBA

« 30 or 60 Flights per night

« Mean sound pressure levels: 43 and
46 dBA

Polygraphic screening devices
(SOMNOWATCH PLUS)

Measurement of endothelial function
(flow mediated dilation)

4 min post
Baseline 60 s after 0.8 mg NTG
Diameter BP cuff relax sublingually

L— nTG st —]

200 mmHg
5




NO, the endothelium regulates
vascular tone

Intima

NI 4 min post
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@ European Heart Journal (2013) 34, 3508-3514 CLINICAL RESEARCH
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Effect of nighttime aircraft noise exposure on

endothelial function and stress hormone release

in healthy adults

Frank P. Schmidt', Mathias Basner?, Gunnar Kroger?, Stefanie Weck!, Boris Schnorbus', H e a I t h y S u bj e CtS

Axel Muttray3, Murat Sariyar?, Harald Binder4, Tommaso Gori', Ascan Warnholtz',and
Thomas Miinzel'*

Endothelial Function Vitamin C Effects Priming“Effect of Noise” Stress Hormone Levels
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Basic Research in Cardiology (2019) 114:46
https://doi.org/10.1007/500395-019-0753-y

ORIGINAL CONTRIBUTION ")

Check for
updates

Acute exposure to nocturnal train noise induces endothelial
dysfunction and pro-thromboinflammatory changes of the plasma
proteome in healthy subjects

2-6 WLABmz 2

Johannes Herzog' - Frank P. Schmidt'® - Omar Hahad' - Seyed Hamidreza Mahmoudpour®* - Alina K. Mangold' -
Pascal Garcia Andreo' - Jiirgen Prochaska®** - Thomas Koeck*® - Philipp S. Wild**> - Mette Sorensen®” -
Andreas Daiber'* - Thomas Miinzel'3*
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M) Check for updates

{.Transportation noise pollution and

cardiovascular disease

Thomas Miinzel 2%, Mette Sorensen(®»>* and Andreas Daiber
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Sleep duration predicts cardiovascular outcomes:
a systematic review and meta-analysis
of prospective studies

Francesco P. Cappuccio ', Daniel Cooper!, Lanfranco D’Elia?, Pasquale Strazzullo?,
and Michelle A. Miller''

"Warwick Medical School, University of Warwick, CS8 Bulding, UHCW Campus. Clifford Bridge Road, Coventry CV2 20X, UK: and *Department of Clnical and Experimental
Medicine, Federico Il Medical School, University of Naples, Naples, Iealy

Receved 7 August 2010; revised 13 December 2010; occepted 13 Jonuary 201 1; online publish-cheod-of print 7 February 2011



Nighttime noise: more risk for
hypertension ?

et ) Environment
s "mf':“ — ORIGINAL ARTICLE
Is aircraft noise exposure associated wit : 2 : ?
e Does aircraft noise exposure increase the risk

cardiovascular disease and hypertension? Results - g o5 Era
from a cohort study in Athens, Greece of hypertension in the population living near
airports in France?

Konstantina Dimakopoulou,' Konstantings Koutentakis,
Ifigeneia Pa jou,” Mania-losifina Kasdagl, " Alexandros § Haralabidis,' . : - 3

pf,‘m,,, Scﬁi’f.f?_.mm Samok,' Danny H%umml.....,,,% ant} Anne-Sophie Evrard,’ Marie Lefévre,' Patricia Champelovier,” Jacques Lambert,
Anna L Harrsell * Klea Katsouyanni™* Bernard Laumon®

the night. Specifically, the OR for hypertension per - , ,
10dB increase in Lnight aircraft noise exposure was ~ Results After adjustment for the main potential

2.63 (95% CI 1.21 to 5.71). Doctor-diagnosed cardiac confounders, an exposure-response relationship was
arrhythmia was significantly associated with Lnight evn@enced between .the risk of hypertension and aircraft
aircraft noise exposure, when prevalent and incident  NOise €xposure at night for men only. A 10-dB(A)

cases were considered with an OR of 2.09 (95% Cl 1. incrsase in Laighe Was associated with an OR of 1.34
to 4.08). Stroke risk was also increased with increasing, (95% C11.00 to 1.97).



Day - versus nighttime noise

@ ESC European Heart Journal (2018) 00, 1-14 BASIC SCIENCE

European Society doi:10.1093/eurheartj/ehy333
of Cardiology

Crucial role for Nox2 and sleep deprivation in
aircraft noise-induced vascular and cerebral
oxidative stress, inflammation, and gene
regulation

Swenja Kroller-Schén'T, Andreas Daiber''*!, Sebastian Steven', Matthias Oelze’,

= Nighttime aircraft noise more damaging than daytime noise?
= Adverse cerebral effects?
= NOX2 knockout protective?



Systolic blood pressure

Sleep versus Awake Phase Noise
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Therapeutic strategies:
Genetic Nox2 deletion
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brain ROS pruduction

Adverse effects on brain
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% of WT

250+

2004

150+

100+

50+

v

- o E& Py
CTR DAY1l DAY2 DAY4

NNOS protein

% of WT

Aicraft noise downregulates

200

150

100 A

50

of nNOS

CTR

o
DAY 1

=
1

DAY 2

np
1

DAY 4



Aircraft and road traffic noise and children’s cognition and

health: a cross-national study

S A Stansfeld, B Berglund, C Clark, | Lopez-Barrio, P Fischer, E Ohrstrém, MM Haines, ] Head, S Hygge, | van Kamp, BF Berry, on behalf of the

RANCH study team*
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Figure 1: Adjusted mean reading Z score (95% Cl) for 5 dB bands of aircraft
noise (adjusted for age, sex, and country)
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Residential exposure to transportation noise in Denmark and
incidence of dementia: national cohort study

Manuella Lech Cantuaria,*” Frans Boch Waldorff,>* Lene Wermuth,”® Ellen Raben Pedersen,
Aslak Harbo Poulsen,? Jesse Daniel Thacher,? Ole Raaschou-Nielsen,”” Matthias Ketzel,”®
Jibran Khan,” Victor H Valencia,” Jesper Hvass Schmidt,'***1%1% Mette Sgrensen®**

1

CONCLUSIONS
This nationwide cohort study found transportation

noise to be associated with a higher risk of all
cause dementia and dementia subtypes, especially
Alzheimer’s disease.



Noise and Air Pollution have Many of the
Same Sources......

European
‘Commission

Science for Environment Policy

IN-DEPTH REPORT 13

Links between noise and
air pollution and
socioeconomic status

September 2016

Air and noise pollution have many of the same sources,
such as heavy industry, aircraft, railways and road vehicles.

Research suggests that the social cost of noise and air
pollution in the EU — including death and disease — could
be nearly €1 trillion. For comparison, the social cost of
alcohol in the EU has been estimated to be €50-120 billion
and smoking at €544 billion.

Air pollution and noise pollution have negative health
impacts on all socioeconomic groups, rich and poor.
However, the risks may not be evenly shared; it is often
society’s poorest who live and work in the most polluted
environments. Furthermore, these same people may be
more impacted by pollution’s damaging effects than more
advantaged groups of society.



Cardiovascular disease burden from ambient air

pollution in Europe reassessed using novel

hazard ratio functions

Jos Lelieveld"?*, Klaus Klingmﬁller', Andrea Pozzer', Ulrich Péschl', Mohammed
Fnais®, Andreas Daiber®*, and Thomas Miinzel***

Excess deaths ambient air pollution: Worldwide 8.9 Mio. ; 7.2 Mio due
to smoking
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Active Aircraft Noise Abatement

— CDA Approach
— Flying higher, landing steeper

— GPS guide approach is a satellite-based approach
procedure. Approaches can be directed around residential
areas.

— Monitoring the use of reverse thrust



WHO Noise Guidelines
r @Wg""“ ‘ Aircraft noise

Recommendation Strength

ENVIRONMENTAL
For average noise exposure, the GDG strongly recommends reducing noise | Strong
N 0 I S E levels produced by aircraft below 45 dB L, , as aircraft noise above this

den’
level is associated with adverse health effects.
G U I D E |— | N E S For night noise exposure, the GDG strongly recommends reducing noise Strong
for the European Region levels produced by aircraft during night time below 40 dB L, as night-
time aircraft noise above this level is associated with adverse effects on
|

sIeeB.

™ " To reduce health effects, the GDG strongly recommends that policy-makers | Strong
o lm\H\Hl H ‘ ‘ I { HHHH‘I]j [l implement suitable measures to reduce noise exposure from aircraft in the
f ‘ population exposed to levels above the guideline values for average and
night noise exposure. For specific interventions the GDG recommends
implementing suitable changes in infrastructure.
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Conclusion:

* There must be a complete night flight ban



