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Stress model
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- Endocrine system (pituitary gland, adrenal gland)

Cﬁﬁlugical Risk Factors
|

Y

Blood pressure Slood lipids Blood viscosity
Cardiac cutput  Slood gluccse  Blood clotting factors

|
i'___:_-_l'l.-'l anifest Disorders

!

Cardiovascular Diseases
Hyperension Arieriozcleroziz  |schasmic heart dizsease




Effects of noise on health and
wellbeing

Threshold levels for effects for which sufficient evidence™) is
available

Effec | Where  ndicator | Llevel
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*) According to IARC-criteria .I




Dose-effect relations road traffic noise
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biological and psychological predisposition

Sleep indicators Health and social
consequences
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WHO, Bonn, 26-01-2004




Effects on health and well-being during sleep

=  mReduced perceived sleep quality Sufficient evidence
g m Difficulty getting to sleep, difficulty staying asleep Sufficient evidence
5 = Sleep fragmentation, reduced sleeping time Sufficient evidence
% = [ncreased average motility when sleeping Sufficient evidence
= Sleep disturbance Sufficient evidence
= Health problems Sufficient evidence
_8 m Use of somnifacient drugs and sedatives Sufficient evidence
§ = |ncreased daytime irritability Limited evidence, plausible
g = |mpaired social contacts Limited evidence, plausible
= |mpaired cognitive performance Limited evidence, plausible
® = [nsomnia Sufficient evidence
g = Hypertension Limited, indirect evidence, plausik
= = Depression (in women) Limited, indirect evidence, plausib
o
o >
© % m Cardiovascular disease Limited, indirect evidence, plausiliiez
SE_J é m QOccupational accidents Limited, indirect evidence, plausiEas§




The WHO Burden of Disease Project
EBD method
Exposure data Exposure-
of the response =
population: Pe relationship: 2=
'RR o=
N § 2
N =
F = P& RR) - 1 J | Disease burden
L disease
. . Disease burden Incidence
Aftributable incidence, attributable to mortality,

mortality, DALY's risk factor DALYs




Burden of CVD from road traffic noise

m Meta-analyses by Babisch

» Exposure: Road traffic noise (Lday)
» Outcome: Myocardial infarction

» ER relation: pooled from case-control
and cohort studies

® |[mpact fractions in countries with
available exposure data

m Estimate DALY's for EURO sub-
regions by extrapolation




Noise and Ml risk relationship

Descriptive studies (CS)

Odds ratio
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DALY for IHD from road traffic noise in Europe

Assumptions

Similar exposure patterns in industrialized
countries

Sub-regional impact fraction = 3%
Same effects on men and women
Same ER relations for all IHD

EBD from noise = Impact fraction of
DALYs for IHD (reported by WHO
Global Burden of Disease Study)




DALY for IHD attributable to road traffic noise
In Western Europe (EUR-A), 2000-2002

2000 2001 2002
4066000 4916000 4504894

Impact of traffic noise 121980 147480 135147

WOMEN 2970541 3144000 2828662
Impact of traffic noise 89116 94320 84860
Total impact of traffic noise 211096 241800 220007




Burden of annoyance in EU: exposure-based
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Summary of findings

Ml-mm ERRelation | Impactfraction | DALYsinEUR-A

Cardiovasculardise> | Trafficnoiss|  Mland WD Poolodestimate  ShofWD 211098
I | ) S
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Cagnitveimpairment || Lo Redustion i cognitive>|_Fypotheticatourve] oot asoms
hearingloss | Losuronoise| Moderatehearingloss| 150 0.02%otesyearsoid 00




Comparison with other environmental risks

Total impact of traffic noise 211096
EUR A

Injuries in children 0-19, 2001 894947
I Road traffic noise burden of IHD, 2000 211096

Occupational noise 164000
Outdoor air pollution 151000
Poor water and sanitation, 2001 25946
Pb burden of MMR, children 0-4 14092




Limit Values

Count | blanning value  maximumlimit |  remarks

0 | (new situations)> |
| day 55 day 59 Higher value for mixed areas>
M| day 50 day 55 Higher value for mixed areas >
Austta | s | LAeq 24 hr
France | dagé0| 65 LAeq 8-20.00 hr>

Denmark |  s5 LAeq 24 hr
_| day 55 day 72 day from 07.-23. >
Netherlands | day 55/52 day 58/62/70> 35 dB(A)inside >
] night 45/42> night 48/52/60 > 25 dB(A) at night >
Sweden . 5 30 dB(A) inside >

EUROPE




WHO-guidelines 2000

 Specific environment | Critical health effect | [hours] | LAeq | LAmax

Outdoorlivingarea | Seriousannoyance 16 55
] Moderate annoyance 16 50
Dwelling, indoors Speechintelligibility 16 35 |

inside bedrooms sleep disturbance 8 30 4
outside bedrooms | sleep disturbanc
_school class rooms __ Specchintelligibilty __classhr 35




Highly Annoyed

50 Lden 3% 2% 5%  5%|
55 Lden |

40Lnigt 3% 1% 4% 3%
45Lnight 4% 2% 5% 4%

For the present purpose 50 Lden (40
Lnight) is assumed as the long term
target




Number of events for 50 LAeq
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Number of events for 50 LAeq

Medium range, high volume
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Design Targets

Range of distance | design target Lwa Estimated Lmax
5-25 m urban road |m 55 (7.5m)

25-100 m railway 105 70 (25 m)
25-100 m motorway |m 70 (7.5m)
>500 m airport |m 60 (300 m)




Realistic Targets?

Range of Lwa Effect of Best practice

Short range:
cars, vans low speed (<50 km/hr) 85-95 -3: quiet tyre
-5: quiet road surface
Short range: streetcars, metro 90-100 -5: smooth rail/wheel
Short range: outdoor machinery 82-108
Medium range rail
passenger trains 110-130 -3: smooth rail/wheel surface>
-5: auxillary equipment

Medium range rail
freight trains 125-130 smooth surfaces
-3 wheel absorbers

-5 : wheel screens

Medium range motorway
cars (120 km/hr) 100-105 -3: quiet tyres
-5:road surface

Medium range (>20 /hr)
heavy duty 105-115 -3: quiet tyres
-5: road surface

airplanes (>20000 kg) 125-170

ANTZIN

EUROPE




Redesign?




Conclusions

Long term environmental goals give an
indication of design targets for machines

Current technology doesn'’t succeed in
reducing sufficiently the health impact

Needed: more studies to verify these data

Scenario-studies
Cost-benefit issues
Design targets

First impression: targets are well in reach of
todays technology

EUROPE




Thank you for your attention




Classification of evidence

Sufficient evidence

A causal relation has been established between exposure and an effect. In
studies where coincidence, bias and distortion could reasonably be
excluded, the relation could be observed and it is plausible that the effect is
(also) caused by the exposure.

Limited evidence

A relation was observed between exposure and an effect in studies where
coincidence, bias and distortion could not reasonably be excluded. The
relation is, however, plausible. A direct relation between cause and effect
has not been observed, but there is indirect evidence of good quality and
the relation is plausible. Indirect evidence is assumed if exposure leads to
an intermediate effect and other studies prove that the intermediate effect
leads to the effect.

Insufficient evidence

Available studies are of low quality and lack significance to allow
conclusions about causality of the relation between exposure and effect.
Plausibility of the relation is limited or absent
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