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This editorial refers to ‘Does night-time aircraft noise trigger mortality? A

case-crossover study on 24 886 cardiovascular deaths’, by A. Saucy et al., doi:

10.1093/eurheartj/ehaa957.

Environmental transportation noise as a
cardiovascular risk factor

Air pollution is an established risk factor for cardiovascular disease (CVD).  Much

less attention has been devoted so far to environmental noise, which co-exists

with air pollution mainly in urban areas.  The World Health Organization (WHO)

estimates that in Western Europe alone noise exposure causes up to 1.6 million

disability-adjusted life years (DALYs) per year. Also the ‘cardiovascular burden’

of noise is substantial; for the European Union, transportation noise is estimated

to result in 900 000 cases of hypertension, 43 000 hospital admissions, and >10

000 premature deaths per year related to coronary heart disease and stroke.

Although a large proportion of the population is exposed to transportation noise

levels exceeding the recommended guideline levels, tra�c noise is not

mentioned or only insu�ciently addressed as a risk factor in either the Global

Burden of Disease (GBD) Study,  ‘Health at a Glance: Europe 2018’,

cardiovascular prevention guidelines by the European Society of Cardiology

(ESC),  or by the American Heart Association/American College of Cardiology

(AHA/ACC).

So far, most epidemiological studies have focused on cardiovascular side e�ects

of long-term exposure to transportation noise (for reviews, see Basner et al.  and

Munzel et al. ). Importantly, translational studies in humans and animals

primarily focused on health side e�ects of nighttime noise with respect to the

cardiovascular system.  In humans only one night of aircraft noise triggered

endothelial dysfunction, increased stress hormone levels, and deteriorated sleep

quality.  These e�ects were even more pronounced in patients with already

1

2

3

4

5

6

7

8

9

10

PDF

Help

https://doi.org/10.1093/eurheartj/ehaa984
javascript:;
javascript:;
javascript:;
javascript:;
https://academic.oup.com/eurheartj/search-results?f_TocHeadingTitle=Editorial
http://dx.doi.org/10.1093/eurheartj/ehaa957
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://scholar.google.com/scholar_url?url=https://academic.oup.com/eurheartj/advance-article-pdf/doi/10.1093/eurheartj/ehaa984/35098401/ehaa984.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=Qij7X-fGC4fPmAHMh5eYDw&scisig=AAGBfm3mrGySyEURhg5lhDaOM7de4TnJJQ
https://scholar.google.com/scholar/help.html#access


1/10/2021 Noise and cardiovascular risk: nighttime aircraft noise acutely triggers cardiovascular death | European Heart Journal | Oxford Academic

https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehaa984/6046141 2/7

established CVD.  The acute administration of the antioxidant vitamin C

improved endothelial dysfunction, suggesting an involvement of reactive

oxygen species in the pathophysiology of noise-induced vascular dysfunction.

Recent animal studies indicated that aircraft noise applied during the sleeping

phase of mice, but not during the awake phase, raises blood pressure,

dysregulates genes related to the circadian clock and stress hormone levels,

causes endothelial dysfunction, and increases cerebral and vascular oxidative

stress.  These observations may indicate that the disturbance of sleep (e.g. sleep

deprivation or fragmentation) may account at least in part for noise-induced

cardiovascular damage.

Acute exposure to nocturnal aircra� noise and
cardiovascular death

Whereas the acute e�ects of noise exposure on neuronal stress responses (e.g.

activation of the hypothalamic–pituitary–adrenal axis and the sympathetic

nervous system) are well established,  the acute e�ects of noise on

cardiovascular events and death have not been studied in detail. Epidemiological

and translational studies of humans with and without coronary artery disease

revealed that nighttime exposure to di�erent transportation noise patterns for

only one night adversely a�ected blood pressure, diastolic heart function,

sympathovagal balance, and the plasma proteome.

With their study, in this issue of the European Heart Journal, Saucy et al. sought to

determine the e�ects of acute exposure to nighttime aircraft noise on

cardiovascular death.  On the basis of a case-crossover study design, the

authors analysed 24 886 cases of death from CVD from the Swiss National

Cohort around Zürich Airport between 2000 and 2015. The authors established

that for nighttime deaths, aircraft noise exposure levels 2 h preceding death

were signi�cantly associated with mortality for all causes of CVD (Figure 1). Most

consistent associations were observed for ischaemic heart disease, myocardial

infarction, heart failure, and arrhythmia. The associations were more

pronounced for females and for people living in areas with low road and railway

background noise and in buildings constructed before 1970. The authors also

calculated a population-attributable fraction of 3% in their study populaion and

�nally concluded that nighttime noise may trigger acute cardiovascular

mortality.
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Figure 1

E�ects of acute nighttime aircra� noise exposure that lead to cardiovascular death. Inserts
(right panel) show substantial odds ratios of nighttime mortality in relation to 2 h-LAeq levels
(energy-equivalent average A-weighted sound pressure level expressed in decibels) as adapted
from Saucy et al.,  with permission.

Strengths and limitations of the study

There are several novel and innovative aspects and strengths of this study. To

our knowledge, it is the �rst study worldwide that has addressed acute e�ects of

noise on cardiovascular mortality indicating for the �rst time that aircraft noise

is a trigger for fatal acute coronary events. The case-crossover design is

innovative to analyse acute health e�ects and has not been used for noise

research (but is well established for air pollution research). A particular strength

of the study design is that health risks are estimated based on the exposure

di�erence between case and control events for the same person and the same

location. This implies that several potential biases, which are of concern in

cohort studies, are hardly relevant (e.g. confounding from individual lifestyle

factors, selection bias, etc.). In this study, a high precision aircraft noise

modelling was used. The researchers used radar records from each �ight

between 2000 and 2015. Thus, the study accounts for single, speci�c �ight

events, yielding individual aircraft noise exposure estimates with high spatial

and temporal accuracy for each death and control event. The large sample size

and the absence of selection bias as every cardiovascular death within the study
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area was included is remarkable. The study allowed calculation of the

attributable fraction: ∼3% of cardiovascular nighttime deaths are attributable to

aircraft noise. Furthermore, the study compared the e�ects for di�erent time

windows of exposure, which is scarcely possible in cohort studies due to high

correlation. It clearly supports the substantial relevance of nighttime noise as

already suggested by epidemiological and animal research.

However, some limitations have to be taken into account. Due to the nighttime

�ight restriction in place at Zürich Airport, the noise levels were rather low and

thus the �ndings should be reproduced at airports with higher nighttime noise

exposure levels. Also, the authors did not consider daytime noise exposure for

the analysis of daytime deaths, because they expected substantial exposure

misclassi�cation when people are not at home during the day.

What are the societal and political consequences?

Taken together, the present study describes for the �rst time acute e�ects of

noise on cardiovascular mortality indicating that aircraft noise is a trigger for

fatal acute coronary events. If these �ndings are con�rmed by further studies at

airports with higher nighttime noise exposure, a complete ban on nighttime

�ights must be the consequence. There is now substantial evidence that

(aircraft) noise is a cardiovascular risk factor that cannot be modi�ed by patients

or doctors, but rather by politicians and the cardiovascular societies such as the

ESC and AHA/ACC reinforcing, for example, the new noise limits published in the

WHO guidelines concerning road, aircraft, and railway noise.

The opinions expressed in this article are not necessarily those of the Editors of

the European Heart Journal or of the European Society of Cardiology.

Acknowledgements

The present work was supported by a vascular biology research grant from the

Boehringer Ingelheim Foundation for the collaborative research group ‘Novel

and neglected cardiovascular risk factors: molecular mechanisms and

therapeutic implications’ to study the e�ects of environmental risk factors on

vascular function and oxidative stress (A.D., S.S., and T.M.). The authors also

acknowledge the continuous support by the Foundation Heart of Mainz and the

DZHK (German Center for Cardiovascular Research), Partner Site Rhine-Main,

Mainz, Germany.

Con�ict of interest: none declared.

9

2

PDF

Help

javascript:;
javascript:;
https://scholar.google.com/scholar_url?url=https://academic.oup.com/eurheartj/advance-article-pdf/doi/10.1093/eurheartj/ehaa984/35098401/ehaa984.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=Qij7X-fGC4fPmAHMh5eYDw&scisig=AAGBfm3mrGySyEURhg5lhDaOM7de4TnJJQ
https://scholar.google.com/scholar/help.html#access


1/10/2021 Noise and cardiovascular risk: nighttime aircraft noise acutely triggers cardiovascular death | European Heart Journal | Oxford Academic

https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehaa984/6046141 5/7

References

1 Lelieveld J , Klingmuller K , Pozzer A , Poschl U , Fnais M , Daiber A , Munzel T.  Cardiovascular
disease burden from ambient air pollution in Europe reassessed using novel hazard ratio
functions. Eur Heart J  2019;40:1590–1596.

Google Scholar Crossref PubMed  

2 WHO report ‘noise and health’. http://www.euro.who.int/en/health-topics/environment-and-
health/noise/publications/2018/environmental-noise-guidelines-for-the-european-region-
2018.

3 European Environment Agency. Noise in Europe 2014.
https://www.eea.europa.eu/publications/noise-in-europe-2014.

4 GBD 2017 Risk Factor Collaborators. Global, regional, and national comparative risk
assessment of 84 behavioural, environmental and occupational, and metabolic risks or
clusters of risks, 1990–2016: a systematic analysis for the Global Burden of Disease Study
2016. Lancet  2017;390:1345–1422.
Crossref PubMed  

5 Piepoli MF , Hoes AW , Agewall S , Albus C , Brotons C , Catapano AL , Cooney MT , Corra U ,
Cosyns B , Deaton C , Graham I , Hall MS , Hobbs FDR , Lochen ML , Lollgen H , Marques-Vidal
P , Perk J , Prescott E , Redon J , Richter DJ , Sattar N , Smulders Y , Tiberi M , van der Worp HB
, van Dis I , Verschuren WMM , Binno S , ESC Scientific Document Group. 2016 European
Guidelines on cardiovascular disease prevention in clinical practice: The Sixth Joint Task
Force of the European Society of Cardiology and Other Societies on Cardiovascular Disease
Prevention in Clinical Practice (constituted by representatives of 10 societies and by invited
experts). Developed with the special contribution of the European Association for
Cardiovascular Prevention & Rehabilitation (EACPR). Eur Heart J  2016;37:2315–2381.

Google Scholar Crossref PubMed  

6 Arnett DK , Blumenthal RS , Albert MA , Buroker AB , Goldberger ZD , Hahn EJ , Himmelfarb
CD , Khera A , Lloyd-Jones D , McEvoy JW , Michos ED , Miedema MD , Munoz D , Smith SCJr ,
Virani SS , Williams KASr , Yeboah J , Ziaeian B.  2019 ACC/AHA Guideline on the Primary
Prevention of Cardiovascular Disease: a Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines.
Circulation  2019;140:e596–e646.

Google Scholar PubMed  

7 Basner M , Babisch W , Davis A , Brink M , Clark C , Janssen S , Stansfeld S.  Auditory and non-
auditory e�ects of noise on health. Lancet  2014;383:1325–1332.

Google Scholar Crossref PubMed  

8 Munzel T , Schmidt FP , Steven S , Herzog J , Daiber A , Sorensen M.  Environmental noise and
the cardiovascular system. J Am Coll Cardiol  2018;71:688–697.

PDF

Help

http://dx.doi.org/10.1093/eurheartj/ehz135
http://www.ncbi.nlm.nih.gov/pubmed/30860255
https://scholar.google.com/scholar_lookup?title=Cardiovascular%20disease%20burden%20from%20ambient%20air%20pollution%20in%20Europe%20reassessed%20using%20novel%20hazard%20ratio%20functions&author=J%20Lelieveld&author=K%20Klingmuller&author=A%20Pozzer&author=U%20Poschl&author=M%20Fnais&author=A%20Daiber&author=T.%20Munzel&publication_year=2019&journal=Eur%20Heart%20J&volume=40&pages=1590-1596
http://www.euro.who.int/en/health-topics/environment-and-health/noise/publications/2018/environmental-noise-guidelines-for-the-european-region-2018
https://www.eea.europa.eu/publications/noise-in-europe-2014
http://dx.doi.org/10.1016/S0140-6736(17)32366-8
http://www.ncbi.nlm.nih.gov/pubmed/28919119
http://dx.doi.org/10.1093/eurheartj/ehw106
http://www.ncbi.nlm.nih.gov/pubmed/27222591
https://scholar.google.com/scholar_lookup?title=2016%20European%20Guidelines%20on%20cardiovascular%20disease%20prevention%20in%20clinical%20practice%3A%20The%20Sixth%20Joint%20Task%20Force%20of%20the%20European%20Society%20of%20Cardiology%20and%20Other%20Societies%20on%20Cardiovascular%20Disease%20Prevention%20in%20Clinical%20Practice%20(constituted%20by%20representatives%20of%2010%20societies%20and%20by%20invited%20experts).%20Developed%20with%20the%20special%20contribution%20of%20the%20European%20Association%20for%20Cardiovascular%20Prevention%20%26%20Rehabilitation%20(EACPR)&author=MF%20Piepoli&author=AW%20Hoes&author=S%20Agewall&author=C%20Albus&author=C%20Brotons&author=AL%20Catapano&author=MT%20Cooney&author=U%20Corra&author=B%20Cosyns&author=C%20Deaton&author=I%20Graham&author=MS%20Hall&author=FDR%20Hobbs&author=ML%20Lochen&author=H%20Lollgen&author=P%20Marques-Vidal&author=J%20Perk&author=E%20Prescott&author=J%20Redon&author=DJ%20Richter&author=N%20Sattar&author=Y%20Smulders&author=M%20Tiberi&author=HB%20van%20der%20Worp&author=I%20van%20Dis&author=WMM%20Verschuren&author=S%20Binno&publication_year=2016&journal=Eur%20Heart%20J&volume=37&pages=2315-2381
http://www.ncbi.nlm.nih.gov/pubmed/30879355
https://scholar.google.com/scholar_lookup?title=2019%20ACC%2FAHA%20Guideline%20on%20the%20Primary%20Prevention%20of%20Cardiovascular%20Disease%3A%20a%20Report%20of%20the%20American%20College%20of%20Cardiology%2FAmerican%20Heart%20Association%20Task%20Force%20on%20Clinical%20Practice%20Guidelines&author=DK%20Arnett&author=RS%20Blumenthal&author=MA%20Albert&author=AB%20Buroker&author=ZD%20Goldberger&author=EJ%20Hahn&author=CD%20Himmelfarb&author=A%20Khera&author=D%20Lloyd-Jones&author=JW%20McEvoy&author=ED%20Michos&author=MD%20Miedema&author=D%20Munoz&author=SC%20Smith&author=SS%20Virani&author=KA%20Williams&author=J%20Yeboah&author=B.%20Ziaeian&publication_year=2019&journal=Circulation&volume=140&pages=e596-e646
http://dx.doi.org/10.1016/S0140-6736(13)61613-X
http://www.ncbi.nlm.nih.gov/pubmed/24183105
https://scholar.google.com/scholar_lookup?title=Auditory%20and%20non-auditory%20effects%20of%20noise%20on%20health&author=M%20Basner&author=W%20Babisch&author=A%20Davis&author=M%20Brink&author=C%20Clark&author=S%20Janssen&author=S.%20Stansfeld&publication_year=2014&journal=Lancet&volume=383&pages=1325-1332
https://scholar.google.com/scholar_url?url=https://academic.oup.com/eurheartj/advance-article-pdf/doi/10.1093/eurheartj/ehaa984/35098401/ehaa984.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=Qij7X-fGC4fPmAHMh5eYDw&scisig=AAGBfm3mrGySyEURhg5lhDaOM7de4TnJJQ
https://scholar.google.com/scholar/help.html#access


1/10/2021 Noise and cardiovascular risk: nighttime aircraft noise acutely triggers cardiovascular death | European Heart Journal | Oxford Academic

https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehaa984/6046141 6/7

Google Scholar Crossref PubMed  

9 Munzel T , Kroller-Schon S , Oelze M , Gori T , Schmidt FP , Steven S , Hahad O , Roosli M ,
Wunderli JM , Daiber A , Sorensen M.  Adverse cardiovascular e�ects of tra�ic noise with a
focus on nighttime noise and the new WHO noise guidelines. Annu Rev Public Health
 2020;41:309–328.

Google Scholar Crossref PubMed  

10 Schmidt FP , Basner M , Kroger G , Weck S , Schnorbus B , Muttray A , Sariyar M , Binder H ,
Gori T , Warnholtz A , Munzel T.  E�ect of nighttime aircra� noise exposure on endothelial
function and stress hormone release in healthy adults. Eur Heart J  2013;34:3508–3514.

Google Scholar Crossref PubMed  

11 Schmidt F , Kolle K , Kreuder K , Schnorbus B , Wild P , Hechtner M , Binder H , Gori T ,
Munzel T.  Nighttime aircra� noise impairs endothelial function and increases blood
pressure in patients with or at high risk for coronary artery disease. Clin Res Cardiol
 2015;104:23–30.

Google Scholar Crossref PubMed  

12 Kroller-Schon S , Daiber A , Steven S , Oelze M , Frenis K , Kalinovic S , Heimann A , Schmidt
FP , Pinto A , Kvandova M , Vujacic-Mirski K , Filippou K , Dudek M , Bosmann M , Klein M ,
Bopp T , Hahad O , Wild PS , Frauenknecht K , Methner A , Schmidt ER , Rapp S , Mollnau H ,
Munzel T.  Crucial role for Nox2 and sleep deprivation in aircra� noise-induced vascular and
cerebral oxidative stress, inflammation, and gene regulation. Eur Heart J  2018;39:3528–
3539.

Google Scholar Crossref PubMed  

13 Daiber A , Kroller-Schon S , Oelze M , Hahad O , Li H , Schulz R , Steven S , Munzel T.
 Oxidative stress and inflammation contribute to tra�ic noise-induced vascular and cerebral
dysfunction via uncoupling of nitric oxide synthases. Redox Biol  2020;34:101506.

Google Scholar Crossref PubMed  

14 Herzog J , Schmidt FP , Hahad O , Mahmoudpour SH , Mangold AK , Garcia Andreo P ,
Prochaska J , Koeck T , Wild PS , Sorensen M , Daiber A , Munzel T.  Acute exposure to
nocturnal train noise induces endothelial dysfunction and pro-thromboinflammatory
changes of the plasma proteome in healthy subjects. Basic Res Cardiol  2019;114:46.

Google Scholar Crossref PubMed  

15 Schmidt FP, Herzog J, Schnorbus B, Ostad MA, Lasetzki L, Hahad O, Schafers G, Gori T,
Sorensen M, Daiber A, Munzel T.  The impact of aircra� noise on vascular and cardiac
function in relation to noise event number: a randomized trial. Cardiovasc Res  2020;doi:
10.1093/cvr/cvaa204.

Google Scholar  

16 Saucy A, Schä�er B, Tangermann L, Vienneau D, Wunderli JM, Röösli M.  Does night-time
aircra� noise trigger mortality? A case-crossover study on 24 886 cardiovascular deaths. Eur

PDF

Help

http://dx.doi.org/10.1016/j.jacc.2017.12.015
http://www.ncbi.nlm.nih.gov/pubmed/29420965
https://scholar.google.com/scholar_lookup?title=Environmental%20noise%20and%20the%20cardiovascular%20system&author=T%20Munzel&author=FP%20Schmidt&author=S%20Steven&author=J%20Herzog&author=A%20Daiber&author=M.%20Sorensen&publication_year=2018&journal=J%20Am%20Coll%20Cardiol&volume=71&pages=688-697
http://dx.doi.org/10.1146/annurev-publhealth-081519-062400
http://www.ncbi.nlm.nih.gov/pubmed/31922930
https://scholar.google.com/scholar_lookup?title=Adverse%20cardiovascular%20effects%20of%20traffic%20noise%20with%20a%20focus%20on%20nighttime%20noise%20and%20the%20new%20WHO%20noise%20guidelines&author=T%20Munzel&author=S%20Kroller-Schon&author=M%20Oelze&author=T%20Gori&author=FP%20Schmidt&author=S%20Steven&author=O%20Hahad&author=M%20Roosli&author=JM%20Wunderli&author=A%20Daiber&author=M.%20Sorensen&publication_year=2020&journal=Annu%20Rev%20Public%20Health&volume=41&pages=309-328
http://dx.doi.org/10.1093/eurheartj/eht269
http://www.ncbi.nlm.nih.gov/pubmed/23821397
https://scholar.google.com/scholar_lookup?title=Effect%20of%20nighttime%20aircraft%20noise%20exposure%20on%20endothelial%20function%20and%20stress%20hormone%20release%20in%20healthy%20adults&author=FP%20Schmidt&author=M%20Basner&author=G%20Kroger&author=S%20Weck&author=B%20Schnorbus&author=A%20Muttray&author=M%20Sariyar&author=H%20Binder&author=T%20Gori&author=A%20Warnholtz&author=T.%20Munzel&publication_year=2013&journal=Eur%20Heart%20J&volume=34&pages=3508-3514
http://dx.doi.org/10.1007/s00392-014-0751-x
http://www.ncbi.nlm.nih.gov/pubmed/25145323
https://scholar.google.com/scholar_lookup?title=Nighttime%20aircraft%20noise%20impairs%20endothelial%20function%20and%20increases%20blood%20pressure%20in%20patients%20with%20or%20at%20high%20risk%20for%20coronary%20artery%20disease&author=F%20Schmidt&author=K%20Kolle&author=K%20Kreuder&author=B%20Schnorbus&author=P%20Wild&author=M%20Hechtner&author=H%20Binder&author=T%20Gori&author=T.%20Munzel&publication_year=2015&journal=Clin%20Res%20Cardiol&volume=104&pages=23-30
http://dx.doi.org/10.1093/eurheartj/ehy333
http://www.ncbi.nlm.nih.gov/pubmed/29905797
https://scholar.google.com/scholar_lookup?title=Crucial%20role%20for%20Nox2%20and%20sleep%20deprivation%20in%20aircraft%20noise-induced%20vascular%20and%20cerebral%20oxidative%20stress%2C%20inflammation%2C%20and%20gene%20regulation&author=S%20Kroller-Schon&author=A%20Daiber&author=S%20Steven&author=M%20Oelze&author=K%20Frenis&author=S%20Kalinovic&author=A%20Heimann&author=FP%20Schmidt&author=A%20Pinto&author=M%20Kvandova&author=K%20Vujacic-Mirski&author=K%20Filippou&author=M%20Dudek&author=M%20Bosmann&author=M%20Klein&author=T%20Bopp&author=O%20Hahad&author=PS%20Wild&author=K%20Frauenknecht&author=A%20Methner&author=ER%20Schmidt&author=S%20Rapp&author=H%20Mollnau&author=T.%20Munzel&publication_year=2018&journal=Eur%20Heart%20J&volume=39&pages=3528-3539
http://dx.doi.org/10.1016/j.redox.2020.101506
http://www.ncbi.nlm.nih.gov/pubmed/32371009
https://scholar.google.com/scholar_lookup?title=Oxidative%20stress%20and%20inflammation%20contribute%20to%20traffic%20noise-induced%20vascular%20and%20cerebral%20dysfunction%20via%20uncoupling%20of%20nitric%20oxide%20synthases&author=A%20Daiber&author=S%20Kroller-Schon&author=M%20Oelze&author=O%20Hahad&author=H%20Li&author=R%20Schulz&author=S%20Steven&author=T.%20Munzel&publication_year=2020&journal=Redox%20Biol&volume=34&pages=101506
http://dx.doi.org/10.1007/s00395-019-0753-y
http://www.ncbi.nlm.nih.gov/pubmed/31664594
https://scholar.google.com/scholar_lookup?title=Acute%20exposure%20to%20nocturnal%20train%20noise%20induces%20endothelial%20dysfunction%20and%20pro-thromboinflammatory%20changes%20of%20the%20plasma%20proteome%20in%20healthy%20subjects&author=J%20Herzog&author=FP%20Schmidt&author=O%20Hahad&author=SH%20Mahmoudpour&author=AK%20Mangold&author=P%20Garcia%20Andreo&author=J%20Prochaska&author=T%20Koeck&author=PS%20Wild&author=M%20Sorensen&author=A%20Daiber&author=T.%20Munzel&publication_year=2019&journal=Basic%20Res%20Cardiol&volume=114&pages=46
https://scholar.google.com/scholar_lookup?title=The%20impact%20of%20aircraft%20noise%20on%20vascular%20and%20cardiac%20function%20in%20relation%20to%20noise%20event%20number%3A%20a%20randomized%20trial&author=FP%20Schmidt&author=J%20Herzog&author=B%20Schnorbus&author=MA%20Ostad&author=L%20Lasetzki&author=O%20Hahad&author=G%20Schafers&author=T%20Gori&author=M%20Sorensen&author=A%20Daiber&author=T.%20Munzel&publication_year=2020&journal=Cardiovasc%20Res&volume=&pages=
https://scholar.google.com/scholar_url?url=https://academic.oup.com/eurheartj/advance-article-pdf/doi/10.1093/eurheartj/ehaa984/35098401/ehaa984.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=Qij7X-fGC4fPmAHMh5eYDw&scisig=AAGBfm3mrGySyEURhg5lhDaOM7de4TnJJQ
https://scholar.google.com/scholar/help.html#access


1/10/2021 Noise and cardiovascular risk: nighttime aircraft noise acutely triggers cardiovascular death | European Heart Journal | Oxford Academic

https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehaa984/6046141 7/7

Heart J  2020;doi: 10.1093/eurheartj/ehaa957.

Google Scholar  

© The Author(s) 2020. Published by Oxford University Press on behalf of the European Society of
Cardiology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits non-
commercial re-use, distribution, and reproduction in any medium, provided the original work is
properly cited. For commercial re-use, please contact journals.permissions@oup.com

PDF

Help

https://scholar.google.com/scholar_lookup?title=Does%20night-time%20aircraft%20noise%20trigger%20mortality%3F%20A%20case-crossover%20study%20on%2024%20886%20cardiovascular%20deaths&author=A%20Saucy&author=B%20Sch%C3%A4ffer&author=L%20Tangermann&author=D%20Vienneau&author=JM%20Wunderli&author=M.%20R%C3%B6%C3%B6sli&publication_year=2020&journal=Eur%20Heart%20J&volume=&pages=
http://creativecommons.org/licenses/by-nc/4.0/
https://scholar.google.com/scholar_url?url=https://academic.oup.com/eurheartj/advance-article-pdf/doi/10.1093/eurheartj/ehaa984/35098401/ehaa984.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=Qij7X-fGC4fPmAHMh5eYDw&scisig=AAGBfm3mrGySyEURhg5lhDaOM7de4TnJJQ
https://scholar.google.com/scholar/help.html#access

