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Scientific context
Introduction Objective Material & Methods Results Discussion & conclusion

https://to70.com/aircraft-noise-exposure-around-european-airports/

Air traffic is the 2nd most important source of transport-related noise 
(after road traffic)

https://to70.com/aircraft-noise-exposure-around-european-airports/
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Scientific context

Literature : Aircraft noise exposure associated to adverse health outcomes
 Hypertension (van Kempen et al. 2002)
 Ischemic heart disease (Floud et al. 2013)
 Stroke (Weihofen et al. 2019)
 Depressive symptoms (Seidler et al. 2016)
 Anxiety (Hardoy et al. 2008)
 Obesity (Eriksson et al. 2014)
 Diabetes (Eze et al. 2017)
 Adverse birth outcomes (Knipschild et al. 1981)

 Question…

Introduction Objective Material & Methods Results Discussion & conclusion
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Scientific context

Proposed biological mechanism:

Release of stress hormones with 
noise exposure, leading to disruption 

of hormonal rhythms (Babisch, 2002)

Introduction Objective Material & Methods Results Discussion & conclusion

Noise exposure

Disturbance
of activities, sleep, communication

Physiological stress reactions
(stress hormones)

Risk factors
(blood pressure, heart rate, etc.)

Diseases
(hypertension, stroke, depression, etc.)

Adapted from Babisch, 2002

Cortisol
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What’s Cortisol?
 Stress marker

 Hormone secreted by the adrenal glands

 Essential to the body's metabolic process

 Modification of cortisol secretion is 
harmful for health

 Four sampling methods: 
urine, blood, hair or saliva

Scientific context
Introduction Objective Material & Methods Results Discussion & conclusion
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Scientific context
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zrtlab.com
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Scientific context
Introduction Objective Material & Methods Results Discussion & conclusion

Selander et al. (2009) 
« Saliva Cortisol and Exposure to Aircraft 

Noise in Six European Countries »

Lefèvre et al. (2017) 
« Effects of aircraft noise exposure on saliva 

cortisol near airports in France »

Morning saliva 
cortisol level 

β = 6.07 nmol.L-1 (95%CI 2.32-9.81) 
in women exposed to aircraft noise 

LAeq,24h >60dB vs LAeq,24h ≤ 50dB
 Corresponding to an increase of 34%

No change with noise exposure

Evening saliva 
cortisol level No change with noise exposure

exp(β) = 1.15 (95%CI 1.04-1.26)
with a 10-dB(A) increase in aircraft noise 

LAeq,24h

 Corresponding to an increase of 15%
 No gender difference

Study
 HYENA

Hypertension and Exposure to Noise 
near Airports

 DEBATS
Hypertension and Exposure to Noise near Airports
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General objective

DOES AIRCRAFT NOISE EXPOSURE

HAVE AN EFFECT ON STRESS HORMONES CONCENTRATION

IN PEOPLE LIVING IN THE VICINITY OF AIRPORTS?

Introduction Objective Material & Methods Results Discussion & conclusion
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Specific objective

 POOLED ANALYSES OF THE TWO PREVIOUS STUDIES IN

ORDER TO DISENTANGLE CONCLUSIONS ABOUT THE EFFECTS

OF AIRCRAFT NOISE EXPOSURE

ON SALIVA CORTISOL LEVELS IN EUROPE

Introduction Objective Material & Methods Results Discussion & conclusion
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DEBATS
- 3 French airports
- 954 participants included in 2013
- Aged 18 and over

HYENA 
- 7 European airports
- 439 participants included between 2004 and 2006 
- Aged 45 to 70 years old

Material and Methods

Study population

Introduction Objective Material & Methods Results Discussion & conclusion
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Material and Methods

Exposure: Aircraft noise level

 For each place of residence by geolocalization
 with the (x ; y) coordinates

 4 average noise metrics
 LAeq24h  

LAeq6h-22h 
Lnight
Lden

 From noise calculations
 Using the INM model (Integrated Noise Model) and the Ancon model

Introduction Objective Material & Methods Results Discussion & conclusion

Noise contours for Paris-Charles de Gaulle airport
Source : Paris Airports
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Material and Methods

Outcome : Saliva cortisol level

 Saliva test tubes kit (Salivette®, Sarstedt ) + instructions

 Samplings: morning (upon awakening) + evening (just before going to bed)

 Mandatory date and time information for each sample

 Saliva tubes sent to laboratory for analysis 

(ELISA test in DEBATS and RIA test in HYENA)

Introduction Objective Material & Methods Results Discussion & conclusion
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Material and Methods

Statistical analyses
 Cortisol outcomes: 

- Morning concentration = C1

- Evening concentration = C2

- Relative variation between both samples = [(C1-C2)/C1] /time between samplings

 Log-transformations (non-normal distributions)

 Multivariate linear analyses: log(Cortisol outcomes) = Noise + confounders + ε

 Confounders: country, age, BMI, alcohol, smoking, physical activity, education level

 Analyses (a priori) for males and females separately

 Results given for exp(β) ( = multiplier to get expected value in cortisol for a 10-

dB(A) increase in noise level)
C1 C2

Introduction Objective Material & Methods Results Conclusions

Evening cortisol level distribution 
(nmol.L-1)

Evening cortisol log-level distribution 
(nmol.L-1)
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Results: Participants
HYENA study

N=4,861 

Participants selected in the lowest 
and the highest noise exposure 

zones with complete information on 
both cortisol samples

N=473 

DEBATS study
N=1,244 

The present study
N=1,672  

The present study
N=1,331 

Missing data for either 
morning or evening 

cortisol levels (n=45) 

Excluded (n=341) 
• workers at night /shift workers/atypical 

sleeping patterns
• missing data at date and time of samples 
• ≥ 24h between both samples

Final analyses
N=1,300 

Missing data for confounders (n=31)

Introduction Objective Material & Methods Results Discussion & conclusion



Results: Exposure description

UK           GE           NL         SW          GR           IT           FR

Means of Aircraft noise exposure (Lden) by country (dB(A))80
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Introduction Objective Material & Methods Results Discussion & conclusion



Results: Cortisol levels description
Introduction Objective Material & Methods Results Discussion & conclusion

1,5

6,5

11,5

16,5

21,5

Morning level Evening level

C
or

tis
ol

 le
ve

l (
nm

ol
.L

-1
)

Geometric means of cortisol outcomes in females

UK (N=31)
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Results: Cortisol levels description
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Geometric means of cortisol outcomes in males
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Results: Analyses
Introduction Objective Material & Methods Results Discussion & conclusion

In women, there is no association between aircraft noise 
exposure at night and the morning cortisol level

In women
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Results: Analyses
Introduction Objective Material & Methods Results Discussion & conclusion

In women, a 10 dB(A)-increase in aircraft noise exposure at night is significantly
associated with an average of 11%-increase in evening cortisol level

In women
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Results: Analyses
Introduction Objective Material & Methods Results Discussion & conclusion

In women, a 10 dB(A)-increase in aircraft nosie exposure at night is significantly
associated with an average of 11%-decrease of the relative variation per hour

In women
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Results: Analyses
Introduction Objective Material & Methods Results Discussion & conclusion

In women

Example
reference

+10 dB(A)

~ Illustration
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Results: Analyses
Introduction Objective Material & Methods Results Discussion & conclusion

In men
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 Limits

 Noise exposure calculation:

• Average noise metrics over the day/night/24h… Event indicators ?

• Exposure in front of buildings… ?

• No information about the time budget of participants

Discussion
Introduction Objective Material & Methods Results Discussion & conclusion

 Strengths

 Saliva Cortisol is a reliable measure

 Statistical analyses with a good statistical power

 Relative variation per hour: new approach which allows for potential
measurement differences between HYENA and DEBATS

 Results remain stable during sensitivity analyses
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 Confirmation of an increase in cortisol level in the evening

 Leading to a flattening of the cortisol rhythm
(= Decrease in relative variation per hour)

 Associations observed in women only

 No substantial difference in noise association between countries

Conclusion
Introduction Objective Material & Methods Results Discussion & conclusion
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