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“The environmental policy of the European Union “aims at a high level of
protection” 15. In its proposals for the 6th Environmental Action Programme [15, Art. 6] the EU
states the target of “substantially reducing the number of people regularly affected by
long—term average levels of noise, in particular from t,raffic, which, according to scientific
studies, causes detrimental effects on human health” . According to the World Health Organization
(WHO) the outside noise levels (Leq) should be less than 55/45 dB(A) (day time/night time) to
avoid serious annoyance or sleep disturbances [16]. Serious health effects have been reported
for road traffic noise day time levels (Leq) above 65 dB{(A) 16 which correspond to nighttime levels
above b5 dB(A) . The WHO targets are more or less reflected in the noise reception limits for
new and substantially upgraded railway lines in the member states (see section 2.4.2). Based
on the precautionary principle the short term target for existing railway lines should aim at
avoiding levels which are detrimental to health.” (THRFEESR  IFHRANCESNT, BEFED
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Transportation noise and cardiovascular risk: Updated
Review and synthesis of epidemiological studies indicate

that the evidence has increased

SRS L DI ERE) X
BEAIIBIZED RN € 0 — SR EERIANIRILO 7R 2 R g

Wolfgang Babisch

ABSTRACT

The review provides an overview of epidemiological studies that were carried out in the field of community
noise and cardiovascular risk. The studies and their characteristics are listed in the tables. Risk estimates
derived from the individual studies are given for 5 dB(A) categories of the average A-weighted sound pressure
level during the day. The noise source considered in the studies are road and aircraft noise. The health end-
points are mean blood pressure, hypertension and ischaemic heart disease, including myocardial infarction.
Study subjects are children and adults. The evidence of an association between transportation noise and
cardiovascular risk has increased since the previous review published in Noise and Healt in the year 2000.
Keywords: Cardiovascular risk, community noise, epidemiology, evidence, review, transportation noise
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ts 1unity noi .
Number Location Subjects Exposure Outcome Covariates
of study Town, Country Age O=phjective O=objective (measurement 0=no control, I=group
(as given in References Numbex (noise level outdoorxs)  or clinical interview) cqmpariSorg, 2=stratification or
the text) Sex* S=subjective S=subjective ) standardisation, 3=model
Type of study™ (annoyance) (self-reported in a postal  adjusted (regression),
questionnaire survey) 4=matching
#01 Halle Schoolchildren  (O) (0) @)
& Germany (Karsdoxf 7-10% grade  Road traffic noise level Blood pressure Sex, grade in school
and Klappach, 1968)104  >269, mf in school
#02 Vicinity of airports Population ©) ©) )]
CSs Soviet Union (Karagodina 145000 mf Distance from airport  Cardiovascular diseases
et al, 1969)101
#03 Vicinity of airports Schoolchildren.  (O) ©) @
CSs Soviet Union (Karagodina 9-13 yr Distance from aitport ~ Blood pressure abnormalities,
et al, 1969)u¢1 ?, mf autonomic vascular changes
#04 Munich, Adults (0) (©) 1))
Cs Germany (Biff et al, 1974, 21-60 yr Aireraft noise level Blood pressure Age, sex, education, yeats in
Rohrmann, 1974)B21%0 392, mf . ' residence, socio-demographic
factors, alcohol consumption,
smoking, use of contraceptives,
prevalence of multiple diseases
#05 Amsterdam Adults (0) (0) : )
Cs The Nethetlands 35-64 yr Aireraft noise level Clinical blood pressure, Ags, sex, relative body weight,
(Knipschild, 1977a)4%9 5828, mf Tiypertension treatment, smoking, size of village
‘ angina pectoris, heart trouble,
pathological ECG,
pathological heatt shape, use
of cardiovascular drugs
#06 Amsterdam Population (0) (0) )]
SU The Netherlands 15-64 yr Aircraft noise level Contact rate (during one Age, sex, other diseases
(Rnipschild, 19776} 18025, mf week) with general
practitioner for cardiovascular
. diseases
#07 Amsterdam Pharmacies ) ©) . ()]
t-EC The Netherlands 8 yrs trend Change of aircraft noise Purchase of antihypertensive Change in population size
(Knipschild, 1977c)t0s level and cardiovasenlar drugs by
pharmacies
#08 Doetinchem Housewives (0) ©) @
(& The Netherlands 40-49 yr Road fraffic noise level Blood pressure, hypertension, Age, physical activity, civil status,
(Knipschild and Sallg, 1741, £ angina pectoris, ECG relative body weight, smoking,
1979)1 ischaemia, pathological heart financial situation
shape
#09 Bonn Adults [(®) (8,0 )]
Ccs Germany (Biff and Neus, 20-59 yr _Road traffic noise level Hypertension, myocardial ~ Agé, sex, nationality, income,
1980, Biff ef al, 1981b, 931, mf infaretion coffee/tea consumption, smoking,
Neus et af, 1983)108H0E 2049 yr | Blood presswe employment status, physical
165, mf activity, social class, hearing
#10 Los Angeles Schoolchildren  (O) ©) 34
CS United States (Cohen. 3-4%, srade Aircraft noise level Blood pressure Grade in school, ethnic group,
etal, 1980, Cohenetal, 262, mf at school social class, family size, obesity,
1981y ' height, hearing, noise at homes,
years in residence, months in
school
#11 Los Angeles Schoolchildren  (O) ©) B4 )
p-CO United States (Cohen 3-4", grade Aircraft noiselevel at  Blood pressute Grade in school, ethnic group,
etal, 1981)1'3 163, raf’ school social class, family size, obesity,
(1 yx follow-up) height, hearing, noise at home,
migration, months in school, noise
abatement
#12 Erfurt Adults ©) (0) @
-CO Germany (Schulze ezal,  20-75yr Road traffic noise level Incidence data: Ischaemic  Age, sex, socio-demographic
PM) 1983) + 700, mf heart disease, hypertension  factors




Table 1: Contd...

Number Location Subjects Exposure Outcome Covariates

of study Town, Country Age O=objective O=objective (measurement 0=no control, I=group

(as given in References Number (noise level outdoors) or clinical interview) comparison, 2=stratification or

the text) Sex? S=subjective S=subjective standardisation, 3=model

Type of study™ (annoyance) (self-reported in a postal  adjusted (regression),

questionnaire survey) 4=matching

#13 Erfurt Adults ©) (0) (€))

SuU Getmany (Schulze et al, 20-75 yr Road fraffic nojse level Purchase of antihypertensive Age, sex, socio-demographic
1983)131 700, mf and cardiovascular drugs factors

from pharmacies

#14 Amsterdam Adults (0,S) ©) @)

Cs The Netherlands 41-43 yr Road traffic noise level, Blood pressure, hypertension Years in residence, sex, socio
(Kmipschild et al, 2878, mf noise annoyance -economic factors
1984yt

#15 Luebeck Adults (0,5) ©) ®3)

Cs Germany (Herbold et af, 30-69 yr Road iraffic noise level, Blood pressure, hypertension Age, sex, body mass index,
1989, Hense ef al, 2359, mf subjective rating of type alcohol consumption, education,
1989)tiHis1ie) of road employment status, years in

residence, room otientation

#16 Bonn Adults ©) 0) @)

p-CO Gemany (Eiff e al, 1987, 20-35yr Road traffic noise level Blood pressure Sex, migration, weight,

Otten et al, 1990)W218 192, mf years in residence
(3 yrs follow-up)

#17 Groningen, Twenthe, Adults (®)] ©) 3)

Cs Leeuwarden, Amsterdam, 22-55 yr Road traffic noise level, Blood pressure, ischaemic  Age, sex, smoking, relative body
The Netherlands (Altena 829, mf military aircraft noise  heart disease weight, family history of
and et al, 1989, Pulles level hypertension, employment status,
et al, 1990)094201 alcohol consumption, shift work,

use of contraceptives, treatment of -
hypertension, blood cholesterol

#18 Village near Erfurt, Adults 0) ©) . (€8]

Cs Germany (Wélke et al,,  All ages Road traffic noise level Contact rates due to Age, sex, socio-economic status,
1990) 352, mf cardiovascular diseases and ~ social activities

lhypertension

#19 Village near Erfuurt, Adults ©) (0) m

-CO Germany (Wélkeetal,  All ages Road traffic noise level Contact rates due to Age, sex, socio-economic status,
1990)t21 139, mf cardiovascular diseases and  social activities

5 yrs follow-up . hypertension

#20 Miinsterland Children 0) . (©) )

CS Germany (Ising et al, 9-13 yr Military aircraftnoise  Blood pressure, hearttate  Age, sex
1990yt 94, mf Low altitude flight zones

#21 Franken Children 0) (0) "))

Cs Germany (Jsing et al, 9-13 yr Military aircraftnoise ~ Blood pressure, heartrate  Age, sex
1990, Schulte and Otten, 433, mf Low altitude flight zones :
1991)u22121

#22 Flight zones Children ©) (0) 3)

Ccs Germany (Ising ef al, 12-17 yr Military aircraftnoise  Blood pressure, heartrate  Age, sex, body mass index
1991b, Ising et al, 467, mf Low altitude flight zones
1991a)li24i25]

#23 Flight zones Adults ©) (S) (€8]

SU Getmany (Schulte and ~ 20-60 yr Military aircraft noise  Self-reported treatment for ~ Sex
Otten, 1993b)126 7189, mf Low altitude flight zones hypertension

#24 Muensterland Adults (0) {0) @)

CS Germany (Schults and ~ 20-60 yr Military aircrafinoise  Blood pressure, hypertension Sex, smoking
Otten, 1993b)0124 413, mf Low altitude flight zones

#25 Franken Adults (0) ©) )

Cs Germany (Schulte and ~ 40-60 yr Military aircraftnoise  Blood pressure, hypertension Sex, smoking
Otten, 1993b) 424, mf Low altitude flight zones

#26 ‘Westphalia Children ©) ©) (1,2)

CS Germany (Schmeck, 4-17 yr Military aircraftnoise ~ Blood pressure, heartrate,  Sex, psycho-social factors,

1991, Schmeck and 376, mf Low altitude flight zones skin conductivity socia-economical status
Poustka, 1993)12%1281




Table 1: Contd...

Number Location Subjects Exposure Onfcome Covariates
of study Town, Country Age O=chjective O=objective (measurement 0=no control, I=group
(as given in References Number (noise level outdoors) orx clinical intexview) comparison, 2=stratification or
the text) Sex? S=subjective S=subjective standardisation, 3=model
Type of study! (annoyance) (self-reportedin a postal  adjusted (regression),
questionnaire survey) 4=matching
#2171 Caerphilly Adults ) 0) 3)
Cs United Kingdom 45-59 yr Road traffic noise level Blood pressure, ECG Age, social class, body mass
(Babisch et al, 1988, 2512, m ' igchaemia, angina pectoris, index, employment status, marital
Babisch and Gallacher, myocardial infarction, status, smoking, family history of
1990, Babisch et al, ischaernic heart disease IHD, physical activity during
1993a)Bat2aiiq leisute, pre-existing diseases
#28 Speedwell Adults ©) 0) 3)
Cs United Kingdom 45-63 yr Road traffic noise level Blood pressure, ECG Age, social class, body mass
(Babisch et al, 1993b, 2348, m ischaemia, angina pectoris,  index, smoking, family history of
Babisch and Gallacher, myocardial infarction, IHD, physical activity at leisure,
1990, Babisch etal, ischaemic heart disease pre-cxisting diseases
1993a)Bs130831]
#29 Tyzol Children ) (0) (68)
Ccs Austria (Lercher, 8-12yr Distance from highway Blood pressure Age, sex
1992b)ts2 796, mf
#30 Tyrol Adults (0,8) 0) 13
CS Austria (Lercher, 1992a, 25-65yr Road traffic noise level, Blood pressure, hypertension, Age, sex, education, relative
Lercher and Kofler, 1993, 1989, mf noise annoyance angina pectoris, hypotension, body weight, life-style, working
Letcher and Kofler, 1995, myocardial infarction conditions, socio-demographic
Letcher, 1996)11647:133,134] factors, window opening
#31 Southern Taiwan Children 0 0) 3)
Cs Taiwan (Wu et al, 7-12yr Mute-deaf vs. normal ~ Blood pressure Age, sex, body mass index,
1993)i151 1050, mf hearing
#32 Berlin Adults 0) ©) 3)
p-CC Germany (Babisch efal, 41-70 yr Road traffic noise level Myocardial infarction Age, body mass index, smoking,
1992)t136.453] 243, m employment status, education,
social class, work noise, room
orientation, years in residence
#33 Berlin Adults (0,9) ©) 3)
p-CC Germany (Babisch efal, 3170 yr Road traffic noise level, Myocatdial infarction Age, body mass index, smoking,
1992)t6.15% 4035, m noise annoyance employment status, education,
social class, work noise, shift
work, marital status, area, room
orientation, years in residence
#34 Berlin Adults (0,8) ® ®)
Cs Germany (Babischezal, 31-70 yr Road traffic noise level, Self-reported treatment of  Age, body mass index, smoking,
1992, Wiens, 1995)13613% 2103, m noise annoyance myocardial infarctionand ~ education, social class, room
hypertension orientation, years in residence
#35 General population Adults O] S) 3)
GP - Germany (Miiller ez al, 40-65 yr Noise at home, Hypertension, angina Age, sex, overweight, social class,
(€S) 1994, Bellach et al, 1002, mf noise annoyance pectoris, myocardial smoking, employment status,
1995)ti38139] infarction alcohol consumption, physical
’ activity, neuroticism, education,
marital status
#36 Munich Schoolchildren  (O) (0) @
Cs Germany (Evans etal,  3-4th. grade Aircraft noise level Blood pressure Age, social class, ponderosity
1995)14a 135, mf (body fat)
#37 Bratislava Preschool ©) 0) )
(e} Slovak Republic children Road traffic noise level Blood pressure, heartvate  Age, height, weight, Quetelet
(Regecova and 3-7yr -index, child’s position in the
Kellerava, 1995)141 1542, mf family (first-born), familial social
care
#38 Tokyo Adults ) (S) (03]
Cs Japan (Yoshida e o, 20-60 Road traffic noise level Symptoms including heart  Age, type of housing, duration
1997)2% 366, disease and hypertension of residence




Table 1: Contd...

Number Location Subjects Exposure Outcome Covariates
of study Town, Country Age O=objective O=objective (neasurement 0=no control; I=group
(as given in References Number (noise level outdoors) or clinical interview) comparjson, 2=stratification or
the text) Sex? S=subjective S=subjective standardisation, 3=model
Type of study? (annoyance) (self-reported in a postal  adjusted (regression),
. questionnaire survey) 4=matching
#39 Munich Schoolchildren. (O) ©) O]
Cco Germany (Evans etal,  3-4" grade Aircraft noige level Blood pressure Age, socioeconomic status,
1998)i42 217, mf hearing test, ponderosity
2 yrs follow-up )
#40 Sydney Primary school (O) 0) ®3)
CS Australia (Morrell ez al,  children Adireraft noise level Blood pressure Age, height, weight, gender,
1998, Morrell et al, = 3% grade adiposity, child activity, child and
2000)Us52 1230, mf family history of high blood
pressure, other noise sources,
eating behaviour, language
background, cluster sampling,
type of housing, pulse rate
#41 Sydney Primary school (O) ©) 3)
p-CO Australia (Morrell ez al,  children Change in aircraft noise Blood pressure Height, weight, skin-fold thickness,
2000)8 = 3%, grade level physical activity, family history of

628, mf high blood pressure, baseline blood
pressure, ambient temperature at
time of blood pressure
measurement

#42 Caerphilly Adults (©) , ©) ®)
p-CO United Kingdom 45-59 yr Road traffic noise level Ischaemic heart disease Age, social class, body mass index,
(Babisch ef al, 1999)P1 2512, m (IHD) employment status, smoking,

10 yrs follow-up physical activity during leisure,
family history of IHD, prevalence
of THD, pre-existing diseases,
migration

#43 Speedwell Adults ©) ©0) ?)
p-CO United Kingdom 45-63 yr Road traffic noise level Ischaemic heart disease Age, social class, body mass index,
(Babisch et al, 2348, m (IHD) smoking, physical activity during
1999)¢41 10 yrs follow-up leisure, family history of THD,
prevalence of THD, pre-existing
: diseages, migration
#44 Caerphilly, Speedwell ~ Adults (0,8) (8)) ®3)
p-CO (pooled) 45-63 yr Road traffic noise level, Ischaemic heart disease Age, social class, body mass index,
United Kingdom 3950, i noise annoyance, noise (IHD) smoking, physical activity during
(Babisch et al, 1999, 6 yrs follow-up  disturbance leisure, family history of THD,
Babisch et al, prevalence of IHD, pre-existing.
2003b)e4sE diseases, migration, room
orientation, window opening, years
in residence
#45 Patis Adults (0) ©) (1,3)
SU France (Vallet 628, mf Alrcraft noise contour  High blood pressure Age, gender, income, education,
et al, 1999)143 in-patients of 7 (high vs. low) type of housing, family status,
doctors for weight, tobacco consumption,
1 weel alcohol and drug intake, doctor
#46 Sollentuna Adults 0) ) (1,3)
CS Sweden (Bluhm ez al, 19-80 yr Road traffic noise level, Self reported medical Age, sex, ethnic background,
1998)i41 759, mf railway noise level diagnosis of hypertension  education level, employment status,
dwring the last 5 years type of housing, smoking, outdoor
exercise, fuit and vegetable
consumption
#47 Sollentuna Adults 0) (S) 1,3)
CS Sweden (Bluhm et al, 19-80 yr Road traffic noise level ~Self reported medical Age, sex, ethnic background,
2001)67 631, mf diagnosis of ypettension  education level, employment status,

duting the last 5 years

type of housing, smoking, outdoor
exercise, fruit and vegetable
consumption




Table 1: Contd...

Number Location Subjects Exposure Outcome Covariates
of study Town, Country Age O=objective O=objective (measurement 0=no control, I=group
(as given in References Numbey (noise level outdoors)  or clinical intexview) comparison, 2=sfratification ox
the text) Sex? S=subjective S=subjective standardisation, 3=model
Type of study? (annoyance) (self-reported in apostal  adjusted (vegression),
questionnaire survey) 4=matching
#48 62 municipalities Adults ©) ) ©)
EC around Amsterdam general Distance from airport  Hospital admission rates Age, sex
Netherlands (Franssen  population (postcode) due to cardiovascular
et al, 1999, Franssen diseases
et al, 2002)E%451
#49 Okinawa Adults " (0) ©) ©)
Cs Japan (Matsui et al, 20-79 yr Aircraft noise level Blood pressure, clinical Age, sex, body mass index
2001, Matsui et al, 28781, mf Iiypertension
2004)w5561
#50 Stockholm Adults ©) ) 3)
Ccs Sweden (Rosenlund 19-80 yr Alreraft noise level Self-reported medical Age, sex, smoking, education,
et al, 2001)FH 2959, mf diagnosis of hypertension  physical activity, fruit
consumption, type of housing
#51 Madrid In-patients ata  (O) 0) ®
TS Spain major hospital ~ Vatiations innoise Emergency admissions for ~ Air pollutants (SO2, TSP, NOx,
(Tobias ez al, 3 yrs (1096 days) level at 5 stations in all causes and specific NO2, 03), lag models, tempetature,
2001)al the city (ecological causes including circulatory humidity, day of the week,
epproach) influenza epidemics, seasonality,
autoregressive terms
#52 Inn Valley, Tyrol Adults (0) ©) ®3)
CS Austria (Lercher e al, 20-75 yr Road traffic and Blood pressure, clinical Age, sex, education, satisfaction
2000)04) 572, mf railway noise hypertension with the environment, type of
housing, coping with the noise,
body mass index, weather
sensitivity, family history of
hypertension, shift work
#53 Inn Valley, Tyrol Children ©) 0) )
Ccs Austria (Bvans ef a, 4% orade Road traffic and Blood pressure Age, sex, mother’s education,
2001, Lercher et al, 115, mf railway noise family size, people/room, type of
2002)02.6% housing, body mass index
#54 Pancevo Adults (8) )] ®3)
CS Serbia (Belojevic and population Road traffic noise Self-reported treatmentof  Age, sex, body mass index,
Saric-Tanaskovic, >20 yr annoyance hypertension and medically  smoking
2002)1 2874, mf diagnosed myocardial
infarction
#55 204 municipalities Adulis (0) 0) ®3)
Cco Netherlands (Hoek efal, 55-69 yr Distance from major ~ All-cause mortality, specific Age, sex, smoking, school
2002)4) 4492, mf road mortality including education, blue collar job,

8 yrs follow-up cardiopulmonary mortality  neighbourhood socioeconomic
score, body mass index, alcohol
consumption, food consumption
(fat, vegetables, fruit), ait
pollutants (black smoke,
nitrogen dioxide)

#56 Fukuoka Adults (0) (0) @

CS8 Tapan (Goto and Kaneko, 407, f Aircraft noise zones Blood pressure Age, smoking, drinking, salt intake,
2002)#4 anti-hypertensive medication

#57 Fukuoka Adults ©0) 0) )

-CO Japan (Goto and Kaneko, 183,f Aireraft noise zones Blood pressure Age, smoking, drinking, salt intake,
2002)10 8 yr follow-up anti-hypertensive medication

#58 Berlin Spandaun Adults (0.,8) (0) ®3)

Ccs Germany (Masclike et al, 16-90 yr Road traffic noise level, Period prevalence (2 yr) Age, sex, smoldng, alcohol
2003, Masclhke, 1718, mf aircraft noise contour,  of medical examinations consumption, physical activity at
2003)4a noise annoyance because of hypertension, work and at leisure, hearing loss,

angina pectoris, myocardial

infarction, assessed in a
clinical interview

body mass index, socio-economic
index, noise sensitivity, season of
the examination




Table 1: Contd..

Number Location Subjects Exposure Outcome Covariates

of study Town, Country Age O=objective O=objective (measurement 0=no control, 1=group

(as given in References Number (noise level outdoors) or clinical interview) comparison, 2=stratification or

the text) Sex? S=subjective S=subjective standardisation, 3=model

Type of sfudy®™ ' (annoyance) (self-reported in a postal  adjusted (regression),

questionnaire survey) 4=matching

#59 62 municipalities Adults ©) ) ®3)

Ccs Amsterdam population Aircraft noise level, Medication for Age, sex, educational level,
Netherlands (Franssen ~ >18 yr aireraft noise annoyance cardiovascular diseases or  smoking, urbanisation, ethnicity
et al, 2004)14 11812, mf high blood pressure, sleep

medication

# 60 Stockholm (preliminary ~ Adults (0) ) @

Cs results) 45-65 Alircraft noise level, Angina pectoris treatment,  Age, smoking, noise sensitivity,
‘Sweden (Bluhm ez al, 417, m aircraft noise annoyance diagnosed myocardial hearing deficits
2004)us01 infarction, diagnosed

hypertension, use of
anti-hypertension drugs

#61 Berlin Adults (0,8) 0) ®3)

p-CC Germany (Babisch ez al, 20-69 yr Road traffic noise level, Myocardial infarction Age, smoking, body mass index,
2003a, Babisch, 2004b, 4115, mf noise annoyance employment status, marital status,
Babisch et al, shift work, educational level, noise
2005)s.1s1152] sensitivity, diabetes mellitus, high

blood pressure, family history of
myocardial infarction, high
cholesterol

# 62, 8 cities Adults ) (S) ®3)

Cs Europe LARES Group  adult population Noise annoyance, Self-reported multiple Age, sex, socio-economic status,

(Niemann and
Maschke, 2004)8%

5442, mf

sleep disturbance

morbidity including smoking, body mass index, alcohol

hypertension and myacardial ~consumption, sports, size of city,

infarction marital status, housing problems,
established EU citizen

SU = Swrvey, EC = Ecological study, PM = Proportional morbidity study, CS = Cross-sectional study, GP = General population follow-up study, CC = Case-control study,
CO = Cohort study; TS = Time series study; p- = Prospective, 1- = Retrospective, t- = Temporal panel, m =Males, f = Females, mf = Males and females

FHHRIC BV TR, BEERI R, B, ®E
DEVWHDRIFNE, BRECHES SN 2ESIIEME
OFEFEREOELIRE L AR ART T N TES
LEZ6N5 (10dB GREADEH) KL) .
ETOWRISAE-RGERERD TV A TR
B, W DOMOMEITBWTIRBBER DA L &
EENTWADTHS.
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CODDEZHREEM RN TN TR 7
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BEDEEEL (B : EHZUVGED, bEE), BHE (dis-
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B 5BADORICH N, EMAROER M
THERREMEDR A TIN—THF Ui, DE
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“2, EBICEL BB ", HE, FHROREICH
LT, 1="2A0", 2=“bFMch 3", 3=
“HhIEED B 7, 4= BB " x5,
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Table 2 52T 2 DIk, FEMEREFEL LTE
R AN ASER SR B 3 X B RA,
TH5. TNCE>TREINZDE, WEEELDE
b NTe NS X ORI OSEEmEDE L, B
BERBOMKTHS. FELICBII3EE, BLU
FRA BT 2EEEDE L TERINTVA.

4.1 FEE
4.1.1 fRZelEE

BY7 (Russian) ZBRTHEC/BAS 5 P i
FERLERZY, LS IFEIHMER T — & HY 60 448
BB TN TS [#03]. BEMAIEHRIERI
XHRICIFR > TWHERWN,

BYVE)VA (Los Angeles) ZEHEEIICERRR
W BRI BT 2 BTSSR C DR
BXRELTNS [#10]. FEGEBRIEEERES




Eabfe 2: Studies on effects of community noise on mean blood pressure readings

Study Location Mean blood pressure Diastolic [mmHg] Sound level (outdoors)?! Significance
Number ' differencel dB(A) Systolic / diastolic
Children Systolic [mmHg]
#01 Halle 1910 +16 (age) +12 to +16 (age) L jonean indo01: guiet vs. 70 unknown,
#03 Russian airports higher rate of blood Close to vs. far fiom airport
. pressure abnormalities
#10 Los Angeles +3 to +7 (years of +3 to +4 (years of L, ecoesy indo0I: 56 5. 74 P<0.05/P<0.10
enrolment) enrolment) ‘
#11 Los Angeles -2 to +7 (years of +1 to +7 (years of L o mea indo0I: 57 V8. 79 ns./ns.
. enrolment) entolment) '
#20 Miinsterlandt9 -1 -1 150 m atea vs, 75 m area ns/ns
#21 Franken™ 0 to-+9 (sex) 0to +3 (sex) 150 m area vs. 75 m area P<0.001/P<0.01
#22, Flight zones in 0 to+2 (sex, area) 0 to +2 (sex, area) Control area vs. 75 m area ns. /n.s
Gemmanyt
#26 Westphalial +1 to +2 (sex) -1 to 2 (sex) Low vs. High ns. /ns
#29 Tyrol 2 2 T Ly <50vs. = 64 ns./ns.
#31 Taiwan -3 to 10 (age) -1 1o 12 (age) Mute-deaf vs. normal heating P <0.001./ P<0.001
#36 Munich 2 ' 0 L, 59 vs. 68 P<0.10/ns.
#37 Bratislava +1 to +5 (Kindergarten/ 42 to +5 (Kindergarten/ L it <60 5. >T0 P<0.001/P<0.001
residence) residence)
#39 Munich D:+4 D:+2 L, 53 v8.62 P<0.01/P<0.10
#40 Sydney -1 -1 ANEL 15 to 45 ns./n.s.
#41 Sydney 0 0 Change in ANEI: -5 to +5 n.s /ns.
#53 Inn Valley 2 0 L,: <50 vs.>60 P<0.10/ns.
Adults
#04 Munich 3 e <87 V8. >93 ns./ns.
#09 Bomn 1 1 Ly <60 vs.>65 ns./ns.
#14 Amsterdam -2, -1 Lyt <65 vs. 265 P<0.05/P<0.10
#15 Luebeck -1 10 +1 (sex) -1 to +2 (sex) Lyt < 60vs.>65 ns. /P<0.10
#16 Bonn D: -5 to +8 (sex) D: -1 1o +3 (sex) Ly <55 v8.>63 n.s. /n.s.
#17 Groningen, Twenthe,... -1 to +5 (type of noise) -1 to 2 (type of noise) Approx, L, : <60 vs. >65 P<0.05/n.s.
#24 Miinsterland® -2 10 +1 (flight zones) -1 Control area vs. Flight zones n.s. /ns.
#25 Frankent -4 to +2 (Hight zones) -2 to +1 (flight zones) Control area vs. 75 m area ns./ns.
#27 Caerphilly 1 -1 L, 51-55vs. 6670 ns. /ns.
#28 Speedwell 3 -1 L, 51-55 vs. 66-70 ns./P<0.05
#30 Tyrol -5 to -3 (annoyance) -3 to -1 (annoyance) L, <50vs, = 64 P<0.05/P<0.05
#52 Tyrol n.s. o s L, <50 vs. >60 P<0.05/P<0.05
#56 Fukuoka 4 1 Approx. L, : <60 vs. = 70 ns/ns
#57 Fuluoka D:0 D:-4 Approx. Lﬁ,‘g: <60vs. =70 ns/ns

D =Difference in change of blood préssure

1) = High exposure minus low exposure (exireme group comparison). 2) = Outdoor noise level if not otherwise indicated. 3) = Low-altitude military aircraft noise.
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U TEREER TR Lo /.

RS L NVESE BN TREBVRER 2
D, RBERVEREE 2 DAEDES L (G50KEITC
WU T <40KE, KE=45 VA fi=iEsEsE) , @
IABEO RS 0, BHE OGRS & CHERHANE
DIFEEHRE, TN 5mmig B U 2mmHg A5
bhi: BEEL-NVVRDICDE % iR O BEE AR
HWTH5) .

MEPRR, SERRLDIRR, DBAERE S0BER
B, BIEERS [ESRCITHREDOD 2 BIHEE, B
MmEDRRICEER 52 2 1BERE, BREET—IR
VR ILESE & 888 b N A B T R 2 &b b
TBERLODBHINTYS, FNUCIZ T, EIEE
DieHOFIER, b U REBFEEEZT TV
SINBE DOV TIEEHRNER KB THY, B
FDICHIBEILTE TS (over-controlling) FIEEME
ERBLTNAS.

CDFEERY (Bonn) OEEASEREICET 5
W B TITbNERRIEAEC B30T 6 [k
CHEA SN, ERMEOHBEICODVWTERENE
[#09]. EEEE L -VHIE (La.y >65dB(A)) O#ER
& RS LYV, (Laay <60dB(A)) OHERE
O TIEICEL, Hil-oMEEREEZRONED T
R EPFRORME, BERBHKIC BT 2, =K
FOENWERE OBERNBERIMFCEI o b
& D RE U Tz [#16].

R a YNV OIS T S5 [#04] & [H
B U ORI, 77 74— (Caerphilly)
BT BMAIC BN TERHEN, ZOFAIEN
T, IR O E E R RS RE O
wE i (66-70 dB I LT 51-55dB) Tlzoizd
lmmHg ThH 5 LEEE Nz [#27). LHLEHNE,
A¥ =R )l (Speedwell) TITbNizOHET
%, BEELNVOESLVNVEEOHBREITRD




BENMEAEEE 753, 25 EOBRIEDH S
I oTe [#28). WEREEELS IR T B
BOER IBTE U RIIEAR TE %ﬁ&%émtmm)

ZSVEDT LATIVE L (Amsterdam) TiFD
NEEBERBERSICET 35 TR, BRENGE
2RI A EERERENELIVTHBIEE, FE
FIEEN X D EOHEAED S @A x>
7o [#14]. A—ASVU7, FalHD 5 DORICES
WTTTONTEETEISE L AR TH S [#30). <D
MiE, BELNIVRSD, BROT /A7 VY ARSD
HAKEBWTHLNE. B TRIITh NI
XX, M EREEL, ZBEESNS 38 EXE
TEEEIRRD En L S BEERRE T o 7z [#52).
Uh L, @3ERE TOHRE, BLC (B0) #hE
FREE £ TOREBEY, MEDOFENC L > TERWEE
BTHol CGEE, BMBEONMBERT 3HRE R
E, HEEEhoTe) . WERRET ) A7 AFE
FEWEUTBbT 2 &, T2k }:m%}%ﬁ%‘
DH, BEEZLNIUHE L KZ1ELHEEIE
ZBERLA LN

MGEAREO IR TR, Ua—wZ (Lubeck) IC
BIFBMEDHERT—2 LD, BEZSLNIVOER
REEEERE (5>65dB(A) BRI BHEREICHITS
2mmHg O GREHAME) FIEEEEPEEICRE
N, WHRCERENED o7z [#15]. BE LNV
ebizo TIFREEEEN R E e, BiElcon
T, PHNEESL-NVES 61-65dBlcBNT, B
RICEWINHE B & CHRsREAm AR ELE b h iz
CenEFN+4mmHg, +2mmHg) . BEREEONE
=95 LT, EROBEHC (WRENOERIEHEE
&Y EZB6N3) FENEEBRERNS L, 20
BEOREIIDICHEETH S C LARENE.

4.2.3 ER

EEMECBEUT, BAZENSE Uiz hb ORF
FcPTe> T, EHEASHERES L)V LB IVED, B
BVIEHERIAMEOMO—E LUi-BEEEH 2 b
BHRIED o7 Eie, Ech2WE X, R
FHOBFELOIBEMED, EABICHLTHED

DREREZ T, COBFELVS HER—Rc, #&
WIRIIRIC DV T B HEA S NS, BRSZIEOWERE
FERE NS TWEmch 3 LEZ Bh,
BIDEICH T AERTD L LItk B,

VI FEAR R O SRYE L T v s
BZ2WREMEDNH 2. LHL, BEHmMFER FE&
BV EBHDELVORE L Uieh, BIEER

12

RIMEEDREEZIT T A HEBRERRL C ik
D, MECHTZEOHEIFES.

FRIE LT, RilnERE (MEDCKT) A MLA
RIS UTEZ BT LDAEETH S.

CNLETEY, FBRRNEEL UCHL MRS
FEfE (W0 CEBEXDESZEENS) KEET AT
L, HMEREAICER T 5 C L&D BEICE-
TNWB T L bin? 8680 WEE T, BERSHER

AOVEMEREER R X3 25 5 —

FICEDMRREN. Uh Liahb, EBEHEI
EEZF[EZR T EVWSIELL B TEY. FIRIER
T, ROBBEEOHE, H5VIAWERE
DZ DMOREEICE LA TN S.

5 SIMELRE

Table 3 1ZRT DIX, BEEZL - L EIMEED
BERBIURRRL OB OBERICE T 2 0ES
DEZNTIHERTH 5.

NG OPETEMEEDESRE, WHO B sS),
INHEHR S & CHEBREIME ORI E D < A 014,
HIREEC Lo TEO N2 BM, 53 VIREMCE
MEETH % LBWEnieh B 5B L 54
SFEICE > THEENS.

@anawm%ﬁé%XL?Ew%ﬁa%@f%
3. UL, EETEN O FiSEREIcET 3
P BAEDN T DT —EZRN— b o TWV5. B
BRI B WHEIIRABER O TH D,
ELTZENR B A ERBIREE NS,

5.1 fHiZoHERE

DIERFHCBI T 2Rl BRI 2 OA I 52 5
nNTwEned, B0, LRUESHE N3
I& Table 31BN TRHEREN TV [#02]. Z0D
BIATIE, BEOEL IKBET 3 RAWBRE DL
MEREER (RIEE, S0FE) BLTZ0Mm0
HRERORERE, BEORICEBET 2HEBE L]
BLUT 24 FENCEBREN. FEBITBNT
&, MERAREICEEMESROEOEALDE
RTEUS C LHARHENTE [#02].

TOFEMRICT LATIVA L, (Amsterdam) ZEEETHE
TIFoNTBERENIRSG (A5R 0% T, B
ELNVHKES40 (352D “Kosten unit”) O
HIEC BT 2 HERE I, B LNV EWHRc
BT 2H58E LB L €, RERENEFNEN
L5 (BRERERD , BXU' 1.7 (WEE) thac e




hypertension

TR f L

Study (Number, location)
Relative risk??
(95% confidence interval)

Noise Level [dB(A)], outdoor:

46-50

51-55

56-60

61-65

- 66-70

S (Ldny5 Ldn’ Lden)

7115

76-80

#05
Amsterdam (aircraft)

N=15828

Clinical hypertension - mf
Clinical hypertension - m

Clinical hypeitension - f
Hypertension - mf
Hypettension -m
Hypertension - f

#08

Doetinchem (road)
Clinical hypertension - £

#09

Bonn (road)
Hypertension - mf
Hypertension - m
Hypertension - f

#12

Erfurt (road)

N=1741

N=0926

N=700

Clinical hypettension -mf - -

#14
Amsterdam (road)

N=2878

Clinical hypertension - mf -

Clinical hypertension - m -

Clinical hypertension -
#15
Luebeck (road)

N=2359

Clinical hypertension - m
Clinical hypettension - £

T #18,
Erfurt (road)

N=253

Clinical hypertension - mf -

#30

Tyrol (road)
Hypertension - mf
Hypertension - mf

#34

Berlin (road)
Hypertension -m

#38

Tokyo (road)
Hypertension - £
Hypertension -

#46

Sollentuna (ail)
Hypertension - mf

#46

Sollentuna (road)
Hypertension - mf
Hypertension - m
Hypertension -

#47

Sollentuna (road)
Hypertension -~ mf
Hypertension - mf
- (>10y in residence)
Hypertension - m
Hypertension - f

#49

Okinawa (aircraft)

N=1985

N=2193

 N=366

N=4281

1.0
N=658

1.01
1.0
1.0
N=631
(n=281)

2.0(0.7-5.7)9

1.04
1.04
1,081
1.0

N=28781

Clinical hypertension - mf -

1.0

1.0
1.0
1.0
1.0

1.0
1.0
1.0

1.0
1.0
1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.73 (1.38-2.16)
1.81 (1.23-2.66)
1.68 (1.28-2.22)
1.47 (1.24-1.73)
1.49 (1.07-2.07)
1.46 (1.20-1.76)

- 093 (0.65-1.34)

1.0

1.25 (0.84-1.86)
0.84 (0.57-1.25)

0.83 (0.64-1.10)

152 (1.15-1.02)
1.44.(0.98-2.10)
‘1,63 (1.07-2.48)

- 240 (P <0.05) -

0.74(0.53-1.06) 0.83 (0.58-1.19) 059 (0.37-0.95) 1.03 (0.68-1.58) 0.11 (0.00-1.19)

0.87 (0.65-1.16)
0.93 (0.61-1.45)
0.83 (0.56-1.24)

1.05 (0.74-1.49)
052 (0.35-0.76)

- 235 (1.37-4.05) -

0.81 (0.61-1.09)

0.92 (0.58-1.45) 1.10(0.77-1.58) 0.86 (0.57-1.28) 1.55 (0.82-2.93)

1.00 (0.77-1.57)

- 0.8 (0.3-1.8)

1.8 (1.0-3.2)
1.0 (04-2.3)
3.3 (1.4-7.3)

2.0 (08-5.1) 3
1.47(0.83

0(1.1-84)
-2.61)

2.4 (1.095.39)
1.4 (0.63.2)
1.8 (0.8-4.1)

1.0

11(1.0-12)

13

1.1(0.9-1.2)

0.83 (0.41-1-65)

1.00 (0.71-1.42)

0.60 (030-1.21) 0.63 (0.28-1.42) 1.09 (0.51-2.33) 0.53 (0.16-1.52) -
0.61 (0.33-1.14)

1.37 (1.19-1.57) -




Clinical hypertension

(borderline) - mf - 1.0 1.0(1.0-1.1) 1.1(1.0-1.2) 1.17 (1.05-1.30) -
#50 N=2959
Stockholm (aircraft)
Hypertension - mf 1.0 1.1 (0.7-1.9) 1.5(0.9-2.5) 2.1(0.8-5.3) - - -
Hypertension - mf 1.0 1.6 (1.0-2.5) - - -
Hypertension - m 1.0 1.7 (0.9-3.3) - - -
Hypertension - £ 1.0 1.4 (0.8-2.8) - - -
#58 N=1351
Berlin Spandau (road) (n = 279)
Hypertension - mf 1.0 1.29 (0.75-2.24) 1.12(0.60-2.09) 1.51 (0.78-2.93) - -
(day, living room)
Hypertension - mf 1.0 1.66 (1.07-2.56) 1.88 (1.10-3.22) - - -
(night, bedroom)
- (windows open) 1.0 4.53(1.02-20.2) 6.13 (1.28-29.2) - - -
#58 N=1351 ’
Berlin Spandau (airctaft) 5)
Hypertension - mf 1.0 1.09 (0.80-1.48) 1.51(0.55-4.16) - -
#60 N=417 .
Stockholm (aircraft)
Hypertension -m 1.0 1.64 (1.21-2.21) - - -

m = Males, = Females, mf=Males and females

1) Calculated as risk ratio, odds ratio or proportional morbidity ratio. 2) Clinical hypertension = blood pressure measurement, Hypertension = clinical interview or self-admin-
istered questionnaire. 3) Reference category includes 40-45 dB(A). 4) Reference category is 40-45 dB(A). 5) Approximation (contours accordmg to German Aircraft Noise Act

using equivalence parameter q=4 based on older prognostic data).

DR E Tz [#05). BRET— &0 5 A X—0EH
(M2 Ul 7)) IR UTeld, Dl b
ncatrEeniz.

ULHUEND, COMFISEROTI X5 1w 7 H
RAFZANTEINEN, BBXZ Locgriom=55-
72dB(A) TH3REEHEICBNT, EIMEDFEN
EREDNESL-VD 5dB(A) D ERIXIZ 1.26
& (%ISR : 1.14-1.39) THB T LAAREN

7 52,89)

AFR—)1 (SchiphoD) ZEHEFEA 62 THETH I 50

T, DMENEREER (EEEREE) DERE R
ANEOZERN S B8 2 RS T — & DD
Thhi=h, ZEIORWNIERE 7S AKX V753
I ERIGRE W o Tz [#48]. UL, ME
75ﬁ
EWHIOIBAEE I X > TEERZZITITVS.

NV DOBT Y (Roissy) ZZEECHBNT, EED
EBERN—ADHEFEL NS T A—F XD T 4 —
DUV T - ART B Tb NI [#45]. BOEEL
NV, BEOCEWES L-NVORERESREL T
W RHIRIC BB 7T NDEBDERIC X 32D, 1
RS b Tzo T, B OBl LS B TR E
Nl BOBRE L \VOMEHRESREL ST 5%
BB DI ELNBBERS LNV OEWEERE & S L
TRWEWS Ckidiaholz. UL, HEENH
FEHISANDEZICE > TV LRFOMEEZ 5
N3. EEOLHEN—ADEY HIzEEy T3
EBHER) KBV TET S, VAVEDS BRIAL

WZ LR ABRORRIAEEICIZERST, EEA -
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AFIDB 205 S, 2 OSHOHTLE®
BRRENTER W),

8 (Okinawa) DZEEEHHETNC 51) 5 B0
T BHRME (EERIETH) ClE, Lg >70dBLY
LOEELVIVOBEERT B EIIBINEORER
WERICED (RR=1.4) RAHLM Lo Tz [#49).

AV =T YDAy 7RI (Stockholm) %2
EBRATTONHA EREOESRHAE, mER
T0%LLE) TUE, HEHENL-\)VOBRBERE L))
FBN=55dB(A) (XU —F Y OEAITESE
AE) ZERE UTEIEDY A7 B ERT % b
3 FE-EBRAREN, >55dB ORSEES 2T
BHERECOVWTIEERTHAIEERE 1.6 585 -
iz [#50]. T OZEEELCITbNRIOWEDTE
FERORRN D, MEEESRELR 20HE
WREDY X 22 IhD 2181 (FBM>55dB(A)
T 1.6) M52 5Nz [#60].

NIV VDY 20 F ) (Spandan) HIK TIThN
TeERRREERE 1 B A5 (HEE >80%) oW
T, WiZEHEE S ARSI & Nt [#58]. BEE
BOFDETREHENTFROBEE OV X—icE DN
BY, BEODENIES T2 L WS RIERSTH
2T, BEREOLRICEELEY AV DER
W EAMREIN, REESLNVOEWHIET
3 (R OfiZEEREERINCE D) Leg(4)=67-
75dB(A) T, GBE 2 D) HARBERIE 1.5 Tho
Te. UhL, BEHICET 2HEBRERDEROFT
DN e BEEXBEIAL ol £, FOW




BRE DI DA EEMCBIN L T 2k o
ERREEI DBENEC LD, ERIIEEICER
ENFLDOTHBT L, BINUHREILE
BiR7 (ki) ERFROEEZINCRR MR-
WeTTBEED B 5 ([BECHERAZ HERE, b
BVIEBEEER LTV B HERE) .

RAWIERT, EFEAE [#23]), BLUBKRRE
[#24, #25]| 1, EOEERTHIN TH LI EIER
HIHTEHRACK UTibhizd, BnfmEDREER
My Birdc kR ENaholz (B5E56%) .
SEEEELAVED S ERES L NIVIRENE T
¥, ZOWFE Table 3 BV THEBER S LR,

LY AZ— (Muenster) TfrbicEERRE, JE
HIBEWEEER (6%) IKEUAR. BERS LV
DIRNHIEC G U TS LV RO
X, BRAICRE S B EEDOBERICONT,

BEETROVEERI1.0BXC 0.9 0B MEE X Oiic

ZThZTNELNe BERETEFERECSIILED
DOHMNLEE U Tz [#23]. FEWEmEEO RS
RRFHRNELOLHBL TERTH> Tz
757 (Franken) TITONIERIDHF (E%
R 49%) TIiE, BEZZIHFEBREICBOTREN
TERERBHIE 1.0 K 0/NE L, BETE AN o7 [#25].

5.2 ERXBERE

RAYDRY (Bonn) TIrbh BRSBTS
I BHIZE (FER 60%) Tif, MEISEEE LA
VB Laay=65dB %82 2 HIHICEET 2B
BOTEIMEEOHENERREDR 1.5 TH 2 T LR
BEh, ChidEETho k.

TV (Brfurt) TIPS [#12] OFFER
BERETHD. ESEREER QODOEREED
BELOBEMR) eV TATESORM (14£M)
ol D REOHEEZ HFNAEECRED B0
TR —MAETH B L5 D, 207X RE
HiZELTofrEniz. ChiEKRT 5013, BE
HOBMEESRY 27 PERCEETH B REED,
BIEEDHFRR (9F) WERThLCL, $3
WIRDREDRE (R WMERTHB L, T
BBHLEZLNSCT L. BEL NI Liny=67 D
RICJRET 295 L U CERICE VAR ER
2.4, BEEL )V Lay=75dB(AT) DEESZIEER
R BWHECHERI N, RN TE 2 BELE
ZREERIT TV
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Row 5.2 AL (Doetinchem) TfFbN iz
[#08], XU 80ER, W0FERYEE CIIT LAT
VR L (Amsterdam) [#114], Va—_w 7 (Tue-
beck) [#15], “WVUY (Berlin) [#34], F-HL (Ty-
rol) [#34], TENZNTONIRHREOMEICIBNT
&, BREFERICE 2 b5 SR ER ORIFENC D
TEEICEETELEZBNS. Thb ORI
ST 3 b 0TS, BERSERESICHE
T BHEDHEIC X o THXERED 0.5-1.0 DRIC B
BT LRLTVWS. BERITETNETN 4%, 0%,
5%, 4%, 64%, 62%, THB.

A 28— (Inn Valley) TiFbNI-REAOEES
BRUPOERSEICEIT 2058 (HER51%) eHoT
&, EENTWEAREERE N5 7z [#52).

TV7)WE (Erfurt) FEROR CIrb IRt
WS [#+18] DIt b T T IR 5 -
T, BIECHREERL UTERICE VN
Mg 245, BB LUV Lanyy=75dB(AI) ZHBZ 5%
RICEFET 2 HBREICRO N, CORERIBZ
BB UTHEINLDOTHS. BERS
TN BHEERE, B TWiERWIEERE OEINEMEN
BOVEWT, TREFICEBHENBD S50 ES
WMEED TR

COMFECBIT 2 EHBOROEAL LT, BE
BEHRKOBEZLNUA 10dB TASC Lic k5
BEANOERIET 2 0™ TbNE. CONMADE
F1%, LABVES L VVOEBRSEESREL S
TR BE L CWiESIEEDEE O,
MIRHC AN TE L SEERED o 7 [#19]. ¢h
XD, AP LRRENF[ER T mENES KO0
TR & 5 —ARBIER ML, YL,
FREAC M NRBRO DI V2 CBRL TV E
Zbns.

K DIEEDOTFIC HR T 5 L BB L B(LT
%. HADHR (Tokyo) TITbNIERIZE [#38] Tl
RIEED BRI OV AR R To Tz 2 T 2,
DUt e RO BENF R EEEEE A oT) L
RENEDSTEBDD, AT o—F Y TfiTbniz2D
DWFEBLT AV TEIFbN 1 DOBZEE, XY
RELTBBEEZZITOSWHRENLIVBEN) X%
oLV ARERTBEREERZHALMC Uz,

AVr—TVOMBEEZTICET 2MAET
i, HBHEVES LNV OERREBES,
Legoan: >50 dB(A) KBWTYRINELY ERT
BT ENEHENE. Ra b TEERB X OCRER L




DI DN TOHERERZFHAL, AV z—T Y
DEY—1L V) (Sollentuna) T, HEEAZEEEE
FBROEHERS L BIMEEDFRER & O DBERIC
DWTHIZEAMTh Nz [#46]. BT ARE R
XY, EENICEMEOZHNFMENz. MER
DEFETEFEE LIV Leg 24n=40-65 dB(A), #kiE
EEE LU Loy 2an=55-65 dB(A) DEiFTH > Tz.
EEZRITH 7T6%DER E Nz, TRETFOFTRDE,
RBEEE L UD Legom >50dB(A) TH %R
. EEEEEEICOVT, Legam <50dB(A) DEEL I
BRUTERICEVENERE 1.8 Andhiz. Lk
Uh bR OB RN FERERE 3.3),
B RLE N o7 FERERE 1.0) . D
FNRICWBERPENE WS T e bEiHT A T
EWHRETH B LEZ LS.

PRERRSICEL T, WOMEENR O o7, B
BHIHOBERE O HHIREE X D bRIMEED D A
I MED ST DIE. FENERE 0.8 WER TR -
To. THERFETAD, BHIEBET /AT VA
B X UHEEGEORERR, MORLHRL TiE
BERBRIBELEL T |

X O RRER RN EEZ R U CERERES I
BE3 2 IERICONTOELIM N TbN, EETIEZ
WHESTERREE 1.5 (Bt 1.4, Zof1.8) NeER LD
RHEENTe [#47). 10FUEEEL TS HMER
EHIRIERICH - Tk, HENERER 24 LERIC
BETH-oTE.

2 a3y (Spandaw) (EEFAELL T Clofize
BEOHTERINEN, ThPRITHATZ0R
EEASERZICBT 5 C L TH B [#58]. HIRTTRER
(BRUEERER) I DEROERS LV i,
Laay <55-70 dB(A) 38X T Lasy <50-65dB(A) D
ETERICIENY 5. MAXERER, BEICEMT
BEREZRILD, HECEZTREREZZ)
BZWCX>TEEEN, 1.5 (Lgay >65dB(A)) B&
G 1.9 (Lygns >65dB(A)) &EZ6N%. BEFE
BICEY. EHIBROREZI THRET 2 HHRE
ZREILTOMT 5 L, IuERERE ko7 U
WU, BRENDRNED, OV X7 FERER
HEUTHRT 5 LIERAIRETH S (BEXEN
INDR

5.3 T7/ATVA (EEWFLE)

Table 41Z/RY DU, 3EREOEEUIFTE LRI
FEDFERRE OMDOBRICET 2D RTH 5.
7 LATIVRE L (Amsterdam) [#14] BXTF b
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(Tyrol) [#39] Ve B1) 2IEMAIIZE T, BEEEIC
Ko TE D REECNEETRZ [IFE R 2 0E
DEIFEREY AV D, ZDEGOINWTEE & g
L7IeBRO ERICEUT, MokERERENEM o7z

VY Y (Berlin) TIrbNIHEBEIZE T, B
CROARERMRC & o THRE S NcmmEED FER
RieEHTE, BLVWERRERSIC > THERS
B HBRE IOV TERICEWHENERE 1.3 H'E
Ehiz.

BE LRELNTENFMAcE D ), 2hbo
R, EREREIC X B 7 AR & Eh
VI BNORMD S S, < OKFBIZEEL LT
PR RN E 1B TN T ORISR D
WTETHS.

RAVEERZS VX LML TiFbhihimE
g [#35) KB L T CHUBEA S NS, A0
W BEPIEL UT, Mo TERINEERE
K= MBI 2RA TEEOFRRRICE L TR
ENTHETHBH, KRB BB L 315E (=
ERBEENMEEIND) BLOREBRORED,
e, BERRIC S > CRMEE N2 GERRARF) . 2
Nz, RICBIBBEZICELU T, BB
LT hidZa5m0y (EERKG79%) . 2% GF
BECXoT " BERRY”) IKELT, xER
BN 0.9 B2, 0.9 THoleh, EIRHGE
OMEE U TIHERICEWERNERE 2.3 BEDL
Niz.

Ya—w 77 (Luebeck) W1 BHFE [#15] T,
BHOODORBEFT HEREELN L LB 2 BiEgRE
DWW, BEHDEN L EET 2 BlEE
HIRUTE D E0ERGHENGERE 1.3 ME5NT
w3,

YV T DISVF 2T+ (Pancevo) TNl
TR Tl R EE- R AR RS S nTws (EER
WIEREIE, BB TENTN %, 92%). T
ATV ARDNC DTz THEHEOREMEEY A
T DERIE EREBVELNTE [#54]. XD BEICVRE
ZEFA DIRE OV TR S NIz ARSI E 1.8 1k
BRETHo . ‘

2278V RY (Spandan) BEFAECHESCLS
PREZFZHWHRE LU TERICEVWI A 71X
Bonhihole [#58]. L, BEDT /A TVA)
PIEEMAERED 1.2 B EREE), 1.3 (%
BEE) &, DIWNCBEOT /AT VA E (H]
WEREIZZNZTN1.0, 1.2) KHEXRTED - T,




‘:ab]t;4 Studies on effects of subjecfive responses. to noise on the prevalence of hypertension . =

Study (numbex, location)

Noise annoyance/dlsfurbance/ratmg [categon 1es][“’

Relative risk 3l
(95% confidence intexval) 1 2 3 445
#14 N=2878
Amsterdam (road) .
Clinical hypertension - mf 1.0 0.83 (0.57-1.17)
#15 N=2359
Luebeck (road)
Clinical hypertension. - m 1.0 1.32 (0.98-1.79)
Clinical hypertension - £ 1.0 0.75 (0.56-1.02)
#30 N=1986
Tyrol (road)
Hypertension - mf 1.0 0.92(0.72-1.20)
#34 . N=2193
Bexlin (road)
Hypextension - m (road) 1.0 1.22 (0.98-1.53) 1.29(1.05-1.60)
Hypextension - m (aicraft) 1.0 . 121 (0.94-1.56) 1.06 (0.84-1.34)
#35 N=1002
German general population sample (road)
Hypertension - mf 1.0 0.92 (0.60-1.42)
Hypertension -m 1.0 1.18 (0.64-2.19)
Hypertension - £ 1.0 0.90 (0.51-1,61)
Hypertension - mf (sleep disturbance) 1.0 2.32 (1.16-4.65)
#54 N=2874
Pancevo (road)
Hypertension - m 1.0 1.2 (0.8-1.8) 1.8(1.0-2.4)
Hypettension - £ 1.0 0.9 (0.6-1.3) 1.10.8-1.7)
#58 N=1351
Betlin Spandan (road)
Hypertension - mf (day) 1.0 0.97 (0.62-1.52)
Hypertension - mf (night) 1.0 1.17 (0.71-1.92)
#58 ' N=1351
Berlin Spandau (aircraft)
Hypertension - mf (day) 1.0 1.18 (0.83-1.67)
Hypertension - mf (night) 1.0 1.30 (0.81-2.09)
#62 N=5442
8 BEwropean cities (general traffic noise) n=936
Hypertension - mf 1.0 1.1 (ns.) 1.6 (p < 0.05)
- elderly 1.0 115 (ns.)
#62 N=5442
8 European cities (general neighbourhood noise) o= 936
Hypertension - mf 1.0 1.3 (p<0.05) 1.7 (p<0.05)
- elderly 1.0 0.9 (n.s,)
Hypertension - mf (noise-induced sleep dlstutbance) 1.0 1.5(p<0.05)
- elderly 1.0 0.9 (n.s.)

m = Males, f=TFemales, mf=Males and females

1) Caleulated as risk ratio, odds ratio or proportional morbidity ratio, 2) Clinical hypertension = blood pressure measurement, Hypertension = interview or self-administered
questionniaite. 3) Categories: 1 =never, not at all, dead end street, not affected; 2 = seldom, a little, side street, not affected; 3 = sometimes, moderate, busy Toad, affected; 4+5 =

oftentalways, much-+very much, major frunk road, affected.

8 DDH—y /T, FA—OHEEMRALTT
PNIEREHAE TH 5 LARES %% (Large Anal-
ysis and Review of Furopean housing and health
Status : BN i3 5 F8 T K CIERIREBOLRE D
Fris K UHEHD ORI XE, BEONUERERA
BRI, T THEVHEREICHN, (BEDOZE
WX 3) BOEARDRA RERPEORERNE
W ERRE NI [4£62]. SOBESAE, BRUEE

FEEONRRZRFATVERECR LN
TR BN THRICRELERERDND - 1O
NRIUEETSHY, MEREZTL T L6, 17,
THole. MIRPER 2 TV A HERE X RRCHE
SHHERER 1.5 Thole. COPBIERE 60
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RS &SI E 2 ORI LT, %@ﬂ(ﬂ.

LiTi’JE"@Z’VB%
ﬂ"ﬁ%%lﬁkmlﬂlrrkﬁébfbi FOEN LA

WOREBEEZZ I AHEBTL OBV AIB S
CEDARIE Ko T—BLTRENE. Thb DR
LRI ©) I TAELTE TS, 4 DO
HOFTHRL NN ERER, BEPESEELAN
JVOEEH 60-70 dB(A) M ENL EOEREZ LA
JVIBEHEICBET 2 WRE ICOWVWT, HREAED
BRTHS 1421 ZRLTNVSE. ATz —FT 2 TCD
BiRIc L, MOBESELV (555dB(A) TH-




THHENERE 1.6 MELNTVS.

ERCOBEEICE LT, RAEREICE %D
Uz, FiLWITZEE, ZRX D EWIRICHN, &
WEE LV DEBRSERSREE R 2 HBRE
BEOBEVELEEDY A 70855 L2RBd 5
EWSERANDY, HNEREIX 1.5-3.0THBT
ZRLUTWS. ULH L, BENEHBREIZBANT
BHHOWERERT 2FIZ TRV, &2 TOWEIIC
bz THERS L SEERER L OBc—EL
TR RS ¢ LI RABETH 5.

B EERN T EETRER I N TV A.

EOEENTE, & LEEESICKAEL
%{ﬂﬂ@%ﬁ% EORNCFIEDBEFREN S BT bH—E
UTRENTWA. T T TELNIAEERE 0.8
2.3 DEIFTHB. LHL, chbOMETZz0fMy
HR, F e UTBRIEREICEET 2 A7EmINRRE
W HIZEEAEL.

6 EHEOEE (THD)

Table 5 IK/RT DI, BEE LV L BIELNRED

FEIE & DO D BRICEET 2 BT D DB 2358
BEFEORERTHS. Table 61k, BEL-ULE
I INRERORE & OMOBMRICET 27 —X O
VI a—UEB L O IR — MNIEORREEZ 5.

FENTRIIIZE T, B NRE OFREFILLE, O
EEE, DEREE, L5 K57 WHO BEH#EICE
FBENDS Y FRNERICE->T, L, EM

DM X 2 DEFEIFICET 5 B SR ARDE MK
W&o T, flfrEnsg. EHicbz2W3 TR, B
MPALREDORRE, REOFRKL D ELNSHK
DA, LDERAE, & U EBEmR, «©
Ko THIETE N5,

PIREEL UT, EEEREICET 28D TH 5.

61 fzeEE

T ILATIWE L (Amsterdam) D A F R — )b
(Schlphol) ZEEERL, 62 THETR TFb NIz R
PIETE, DROERRR (DHEE, "iE B
UPERERAR, WS sk AR TR L
TefR Rl RN R U TR (LR thoRTE
ZiToleh, EERHEIC B 3L E T SR
ZV Y TRRENR o Tz [#48)].

80 ERITONTE T LAT VA L (Amsterdam)
WSV B RZEERE OWSE [#£05, #06)1Ck o> TEL
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BRAEDL N, 60dB(A) & LS RZNLL DR
ﬂﬁ%bm»@@w&ﬂw%mﬁwﬁﬁ?%wﬁﬁ
DWW, 1.0-1.9 DEBEICEORIER (BinikigE
BOITY FRAY b RMICTAINCELSENS) B

BNz, “ HUBDBINERFAZL [#05] ” OEERII
K% THoTz. “REHHE [#06) ” IMFEDORSE

TO—REL OEMRICEET % ERRENEHZETH
BLEZIBDCELNARETHSD. HLTIEEL, ER
HOMaW AT — X BMEHENC @t S iz, \@EH0
BEIIRDO NI o T2,

C OPFRIC K - TOLHMERREOFIECET 3
BERAREIND D, TIIEBIMEE & Bl oEg
BEOHEAEDLETHZC LICERLAETNE LD
.

FTVEAD 4 DOFH, Ja—=%" (Gronin-
gen), b x> (Twenthe), L—UNTY (Lee-
warden) , 7 LATIVE L (Amsterdam) B
TITONIERIZE T [#17], MEEBSELT, B
%dB&iz%?ﬁb«wE“fwlﬂ%ﬁz%%f

BNELNz. L LAEDS, ZOBE 1/f\}1/|:/\
Lhi s AR GERRELNT, BEBEVES
NIV BT B HERE O ERER 0.9 ‘Z‘Z}é >
Je. DRMfThN B ERERE (E5=RG
32%) WCBMUEHBRES I ERH LD T, B
RIL 43% TH o7z

HRARC KB ATV —=V T OBRET, BifEE
DIGEZ T TO B HEBRE SRR S D kb -
e, BOmEZEMENREROIER ) 27 EHR
Lx278, TOTRIZTOHEDRRALT Rl
B aREL > TVA.

a8V AT (Spandan) EEFE (B >80%)
BEIGERRERSEICET 250 LTiThh, il
ZEREEREICBE U T S ARIC O B T b N [#58].
(RAY OIZEBEEZEINCR>T) BEL N
Leq(4) >62dB Tb 2EFHIEIC BN T, BEOMk
INEDZHZ HERRAT % LS HFER (BE2
FR) 1.6 &, BEERETIEZED o, LHL, D
REOFEICEAL T, BERICXVENY RS
DERDMoTe (FENERE0.4) .

A bwT7RIVI (Stockholm) ZEEREICHEGE LT
TN TV BIFRDTITRR T, BOT LHRE
N7z [#60). BEEL-YVFBM>55dB(A) (A x—
TV DIZEREEERTEAE OBBERY BRE
BDEBEDY X7 Wl & FTEL G fEkRE




.8 ‘on effects of communi

se on the prevalence of ischaemic heart disea

Study (number, location)

Noise level [dB(A)], outdoors (Ligy, Liggy Ligeo)

Relative risk® 46-50 51-55 56-60 61-65 66-70 75 76-80
(95% confidence interval)
#05 . N=588
Amsterdam (aircraft)
Angina pectoris - mf - 1.0 1.11 (0,82-1.50) - -
Angina pectoris - m B 1.0 1.49 (0.89-2.51) - -
Angina pectoris - £ - 1.0 0.95 (0.65-1.38) - -
Heart trouble mf - 1.0 1.40 (0.98-2.01) - -
Heart trouble - £ - 1.0 1.94 (1.07-3.49) - -
ECQG ischaemia - mf - 1.0 1.16 (0.92-1.47) - -
ECG ischaemia - m - 10 1.05 (0.71-1.56) - -
ECG ischaemia - £ - 1.0 1.23 (0.92-1.65) - -
#06 N=18025
Amsterdam (aircraft)
Cardiovascular diseases? - mf 1.0 approx. 0.5 approx. 1.3 approx. 2.0 - - -
1.0 1.80 (1.25-2.59) - - -
Cardiovascular diseases ¥1-m 1.0 1.91 (1.08-3.40) - - -
Cardiovascular diseases®!- £ 1.0 1.72 (1.07-2.70) - - -
#08 N=1741
Doetinchem (road)
Angina pectoris - £ - - 1.0 - 0.65 (0.27-1.55) - -
ECG ischaemia - £ - - 1.0 - 1.06 (0.70-1.59) - -
#09 N=2931
Bonn (road)
Myocardial infarction - mf - 1.0 - 1.30 (0.44-3.56) -
#17 N=2829
Groningen, Twenthe, Leeuwarden,
Amsterdam (aircraff)
Ischaemic heart diseases - mf 1.0 0.77(0.36-1.64) 1.12(0.55-2.28) 1.48 (0.74-2.94) 1.13 (0.51-2.48) 0.92 (0.23-3.71) -
1.0 . 1.45 (0.87-2.41) 1.23 (0.63-2.39) -
#17 i N=2829
Groningen, Twenthe, Leeuwarden,
Aumsterdam (road)
Ischaemic heart diseases - mf 1.0 1.03(0.45-2.33) 0.98(0.40-2.41) 0.51(0.19-1.40) 0.52 (0.20-1.35) 0.54 (0.16-1.81) -
1.0 0.75 (0.39-1.45) 052 (0.25-1.08) -
#27 N=2512
Caerphilly (road)
Angina pectoris - m - 1.0 0.94 (0.51-1.73) 1.17(0.73-1.87) 0.52 (0.19-1.44) - B
Myocardial infarction - m - 1.0 1.00 (0.58-1.70) 0.90 (0.56-1.44) 1.22 (0.63-2.33) - -
ECG ischaeniia - m - 1.0 0.51 (0.16-1.65) 1.10(0.56-2.20) 1.24 (0.44-3.50) - -
Ischaemic heart disease - m - 1.0 0.95 (0.61-1.46) 1.10 (0.77-1.56) 1.15 (0.67-1.96) - -
#28 N=2348
Speedwell (road) '
Angina pectoris - m - 1.0 1.10 (0.67-1.80) 1.09 (0.64-1.85) 1.10 (0.65-1.87) - -
Myocardial infarction - m - 1.0 1.02 (0.57-1.84) 1.22(0.70-2.11) 1.07 (0.59-1.93) - -
ECG ischaemia - m - 1.0 0.88 (0.39-1.97) 0.95(0.43-2.12) 1.44 (0.71-2.92) - -
Ischaemic heart disease - m - 1.0 0.96 (0.63-1.45) 1.23 (0.81-1.86) 1.25 (0.82-1.89) - -
#30 N=1985
Tyrol (road)
Angina Pectoris - mf - 1.0 2.01 (1.18-3.44) -
Myocardial Infarction - mf - 1.0 0.96 (0.50-1.85) -
Angina Pectoris - mf - 1.0 2.13 (1.23-3.69) -
Myocardial Infarction ~ mf - 1.0 0.77 (0.37-1.62) -
#34 N=2193
Bexrlin (road)
Myocardial infarction - m 1.0 0.75 (0.32-1.74)  0.87 (0.47-1.64) 1.08 (0.57-2.06) 1.41(0.54-3.67)
1.0 0.83 (0.50-1.38) 1,16 (0.67-2.01)
#38 N=366
Tokyo (road)
Heart disease ~ £ 1.0 2.04 (0.46-9.11) 4.89 (1.12-21.4) -
#58 N=1351
Berlin Spandau (road) (n=279)
Angina pectoris - mf
(day, living room) 1.0 2.57(0.33-19.7) 3.99(0.46-344) 2.01 (0.20-20.7) - -
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Angina pectoris - mf

(night, bedroom) 1.0 3.07(0.71-13.2)

Myocardial infarction - mf ’

(day, living room) 1.0

Myocardial infarction - mf

(night, bedroom) 1.0 228(027-19.2)
#58 N=1351

Berlin Spandau (aircraft)!
Angina pectotis - mf
Myocardial infarction - mf

#60 N=417

Stockholm (aircraft)

Angina pectoris - m
Myocardial infarction - m

1.0
1.0

1.0
1.0

0.83 (0.09-7.32) 1.41(0.13-15.5)

3.24 0.62-16.8) ) .

small sample - -

1.17 (0.07-20.2)

1.65 (0.83-3.31) - - -
040 (0.05-3.27)

0.86 (0.28-2.63) - . -
2.59 (0.93-7.24) - . .

m = Males, f=Females, mf= Males and females

1) Caleulated as risk ratio, odds ratio or proportional morbidity ratio, 2) Cardiovascular diseases include high blood pressure. 3) Approximation (contours according to German.

Aircraft Noise Act using equivalence parameter g=4 based on older prognostic data),

2.6) , BDNEDY A7 EY (FEAHERRE 0.9) .

6.2 ERIEREET

R (Bonn) [#9], 77 74V — (Caerphilly)
[#27], A—RT )l (Speedwell) [#28], ~HLV
(Berlin) [#33] TiTb NIz EHHER BB Z 4
FTNTNEERD 60%, 89%, 92%, 64%, THY,
HBREBARTHEVE DD, BIEEEL U Ly >65-
7T0dB I U, BN VEROHENERED 1.1-1.4
THdHLZ—HLUTRRLTWS. RVicElF3
W TR EMENEESNERELNE TR R o el
B, THETFAHEE TR,

B (Tokyo) TITbNIEHIZFE T, FENCHRE
N DBRBRC BV CIFR IOEVWEBERENER
B 4.9 MEBNTE [#38]. LHLAERD, EEHND
ol ENLEERME EEREN T (HE
RIIBBERT 93%) . Loan,65 dB(A) HREMIERS L
NVEED BN, TOLNVEBL B LRRORE
MELL LR U

Va8V HY (Spandan) BEFAEICH->TH,
Laay >60dB BE T Lyjgry >50dB &1 5 EELASE
BEICNUT3ZBZ %, SO HENERED
MENTED, BECWEED o [#58]. T DEHERM
HEARBN Do TzleDICIRL, BE-ERBRIC
BLTT— 2 ZMIRT 5 C LIXREETH 5.

Fejl (Tyrol) TITONIERIZE [#30] KBTI,

BLVA 60dB(A) BEZ ZHOWRE L, D

FAERRICE U CRAEE TR O ERE 0.8 8D
Nieb DD, FNEICE LU CIRERC BV &R
E2.10RENE. CNDOEBRIIN 2% TH Tz,

AS5VED Yy —F 1\ (Doetinchem) CfT
DNEHROBREIFRENT, FRTEED ST
[#+08]. T OWFATIE, DEBEROERIC K 2 HKRNZ
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FERZZRLUT, BE LNV Ly, >65dB(A) li0
CIHRWNERV AT DL GERERE 1.1) 5
SN, FINEICDWTER URRICETs U AR
SEHREIIKL, 0.7 ThoTz.

A5 VEDAEH, 7a—=%" (Groningen) ,
w7 (Twenthe), L—"70FY (Leewar-
den) , 7LATWVRL (Amsterdam) , IZBWTIT
DNTEHETE, EREEEICELT, BN
e, BRE#HBXCLDER L D ES SN BBk
RO ERICEEEN RN E W RE & hE.

Table 6 lIc5Z 2D, BEEL-VEBmELNESR
DFIFHR L O DOBIRIC T % BRAOERE IR
DIERTH%. TNbITRTOFERIIER RS
WKBIT 58D TH3.

TVTZ)vE Erfurt) TIFbNEBAMEIFET
1&, Lgay75dB(AL) DEEE L NNCRBRE SN A HEE
EDWWT, Lgay67dB(AL) DEEE L-VOERICEBE
T AMWEE LB U TERICEWERLL 4.4 DED
Nie. TORBROFYECET BV L DHhDHER
R & b BB X hTn3,

ZOMOHAFRIMAIMETH S, Y v
(Berlin) 1B 2k L OCREREEEED— X - 1
Y ha—UfE (A X CEFMED ik, B
BEE LU Ly 75 dB(A) & 0 & EWHIFIC SN T,
BETIROIEERE 1.2-1.3 FB MRS h, B
2L UG 70dB(A) BRI E NTE [4£32, #33]. Fr—
ATV F A= )VOEERIEENTN 90%/90%H &
G 90%/64%THoTe. FHRICBNT, P b
15 FE EHUIRIC R A LR R BRE OsEZ B b,
VAZ B ER U, FRAFRIIEAED D T b
WKEUARED, AETCRERENZNC LHIER
TNTNW3.

77 74— (Caerphilly) BIXUAY—RT o)l




[fable 6: Studies on effects of community noise on the incidence of ischaemic heart disease -

Study (Number, location)

Noise level [dB(A)], outdoors (Lsy Ligyy Liger)

Relative risk 46-50 51-55 56-60 61-65 66-70 7175 76-80
(95% confidence interval)
#12 N=700
Erfurt (road)
Myocardial infarction - mf - - - 1.0 - 4.40 (P < 0.05) -
#32 N=243
Berlin (road) (n=155)
Myocardial infarction - m 1.0 148 (0.57-3.85) 1.19 (0.49-2.86) 1.25 (0.41-3.81) 1.76 (0.11-28.8)
1.0 1.31 (0.66-2.60) 1.31 (0.45-3.77)
- (215 y in residence) 1.0 234 (048-11.4) 0.98 (0.31-3.00) 0.98 (0.24-3.12) 2.10 (0.12-35.0)
1.0 1.30 (0.51-3.32) 1.15 (0.32-4.10)
#33° N=4035
Berlin (road) (n=2582)
Myocardial infarction - m 1.0 1.16 (0.82-1.65) 0.94 (0.62-1.41) 1.07 (0.67-1.65) 1.46(0.77-2.719)
1.0 1.06 (0.80-1.38) 1.17 (0.81-1.67)
- (215 y in residence) 1.0 1.10 (0.62-1.93) 0.97 (0.61-1.55) 1.17(0.73-1.88) 1.71 (0.88-3.34)
1.0 1.02 (0.70-1.47) 1.32 (0.89-1.96) .
#42 N=2512
Caerphilly (voad)
IHD - m (preliminary 5y i
follow-up) - 1.0 1.24 (0.66-2.32)  1.30 (0.77-2.20) 0.52 (0.16-1.69) - -
THD - m (10 y follow-up)t? - 1.0 1.07 (0.68-1.68) 0.87 (0.58-1.30) 1.07 (0.60-1.91) - -
#43 N=2348
Speedwell (road)
IHD - m (preliminary 3 y
follow-up)®! - 1.0 0.60 (0.26-1.49) 1.26 (0.63-2.50) 0.72 (0.31-1.75) - -
THD - m (10 y follow-up)® - 1.0 0.67 (042-1.07) 0.76 (0.48-1.22) 0.92 (0.61-1.41) - -
#44 N=3050 ’
(@=2578)
Caerphilly + Speedwell (road)
THD - m (6 y follow-up)! - 1.0 0.71 (0.46-1.11)  0.68 (0.44-1.03) 1.07 (0.70-1.65) - -
- (=15 y in residence) - 1.0 0.70 (0.40-1.20) 0.60 (0.35-1.03) 1.20 (0.72-2.03) - -
- window orientation - 1.0 0.82 (0.51-1.31)  0.64 (0.39-1.04) 1.16 (0.73-1.86) - -
- 1.0 0.65 (0.40-1.06) 1.18 (0.74-1.89) - -
- (=15 y in residence) - 1.0 0.82 (0.46-1.46) 0.49 (0.25-0.95) 1.30 (0.73-2.32) - -
- window oxentation + opening - 1.0 0.69 (0.42-1.12) 0.64 (0.44-1.03) 131 (0.78-2.21) - -
- (215 y in residence) - 1.0 0.67 (0.36-1.24)  0.45 (0.20-0.98) 1.59 (0.85-2.97) - -
#61 N=4115
Berlin (road) (n=2857) °
Myocardial infarction - m 1.0 1.01 (0.77-1.31) 1.13 (0.86-1.49) 1.27 (0.88-1.84) -
1.0 1.01 (0.77-1.31) 1,18 (0.93-1.49) -
-~ (210y in residence) 1.0 1.17(0.81-1.69) 1.31(0.88-1.97) 1.81 (1.02-3.21) -
1.0 1.17 (0.81-1.69) 1.45 (1.03-2.05) -
Myocardial infarction - £ 1.0 1.14 (0.70-1.85) 0.93 (0.57-1.52) 0.66 (0.32-1.35) -
1.0 1.14 (0.70-1.85) -

0.84 (0.55-1.27)

m=Males, = Females, mf=Males and females

1) Calculated as risk ratio, odds ratio or proportional morbidity ratio. 2) Preliminary 3 yrs (Speedwell) and 5 yrs (Caerphilly) follow-up xefer to phases 1-2, 10 yr follow-up refers
to phase 1-3, 6 yr follow-up refers to phase 2-3 (information regarding room orientation and annoyance was only collected during phase2)

(Speedwell) TiFbNIz 10 FEDBHFR— AZ: (H
R S90%) TUk, (B{EHe IcEEE ) B
ERERE L VUVcET 2 BERERRE SN
Mo Tz [#42, #43]. UL, EFHME, BEOME,
ERETEE RREMCERD AN, HAAEEE
R—T (BB T e BB Izl
EEURHERERZREL, BEERIN 0% % 6 £
BT LTS, RERVEES LUK L.y 66-
70 dB(A) IZJ@ S A BB OHENERER, REMEN
BEE LV Lgay51-55 dB(A) I B9 2 HBE &
HEBUT, BRTREVEOD, 1.2-1.6 THBHT L
DRENTz [#44]. ZHCIIZ T, CORBEVES
LAVREBEBNTOH, BIELNERY A7 &1F
FEEHOMICIEOBEREND D, HENERE 1F
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T0 10448, FROFERRVREEED 7 —
A aY ha—)UBEE, “ NaRoMI” M TH NI
[#61]. LU gl CATE R Thof iy
Las) OBREBITREEDONTERES N (B
EHRB6%) . EEOEHEE OREEZ e i
LTE&RWY A7 BRHESNED o7, DEHcE
MRICROD o TOEFRITER S Nz [#33]. RS-
FBBARIE Laay <65 dB(A) A5 75 dB(A) OHIFE T
Boni. REBVEEL-VEAN (G70dB(A))
OWEREOHNEREL 1.3 TH D, HRic bzl &
LWFEREL TSR EDOHEZ B L, FHNER
Eix18ic LR L.




ZTHLZTLREEMEORD TR, KKIEROE
BICE U TR T B dICREFEhie k& hak—
MARIC & o C, BERFIIREMcTEEINS. C
OWZE, DFEEDNRE &7 2 BEOTTRE S
», HoWBFRRCKZETREER U 8 EHO
EHFHEME TH B [#55).

RHEEF OO, KTIERYE LIETRED
MOBRIETEEL R0, ARTRIE Aol —A.
5103 KA X ZIECRIGTEERSIME (T
TRIERED 5 50m DS U < I ESsERD 5 100m L
W) OFEICEELTERL, HRETH- 2. K&TE
HeDIRIFEH B & CEEER D b OFEEER © O
HCRFRICH Tz T 5, BH—ERETIVCHT S
HEIRENCEDT S EHES N, TEERH D
DB DOV TR BE ARG (SR 1.95
(1.09-3.51)) ARENTz.

FER, TCOBRORRE LT, ERHllshaho
TeHERTFIN OB, LRI T05.
BRASEBEED RO AEHT ChoTc bBEZ BT
LB MRS T0B LEZBND. DRk
TREWVWIEE, BLXOCHPADRRTH BT, &
WAVE A RKIERER e B EEE -T2, L
5 TOWMRICBITAHEEIC XD, COMRTELIC
BENCEMISNB T L LinB.

FERFIFIZE 005 5k, KREBERERICHBNT
i, R&TERIBEDENC & %2R ERRETS C
LICE Y LRUISERAENS. < FYy R (Madrid)
B TITh NI RERFIFIZE Tl [#51], BESLA
WRXOBEOWEHIECE, H5W3ERET, [HROER
T, ZUTAE TS 2R OER T, FEARER
NEREAKRT A NI OERTHEZ LD, K&K
TERE R X 2RI U TR, BREEELT
‘Bonlk. BEHIORBRE D FHEINE K51, B
BLNVOZEENE otz (Dig-Leo ~4dB(A)) .
FAERE DWTIE, BEL V0D 1dB(A) Dk
FUIRKIELIIED 25 pg/m® DI & i L 7
ThHolz. '

COFRREMIRT 2DIEETHZ. ERRICE
W, ST 280, BXURRFNTEE
RIGESFECHEI NG D, ESEHIEZID) 8
HNEEEERC L2 EHEO, EEOREIIEN
HIICE 2 TeBRICID DR B RBEORINCER L T
Wb, BoleREAFIES O M EBRUaHE
FEOFAE KD ES.
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6.3 T/AT VA (FEHELE)

Table 7ic5Z 2D, EHERDERHEOFEHILE
LRI IVERORBERL UL BRFR L ORI DE
RICBIT ZMAEORERTH 5.

FEV (Tyrol) [#30], VU (Berlin) [#34],
INVF 2R (Pancevo) [#54], ITBW\WTiTbhizik
BIEIRTZE, BXT 2 D0 RAVEROEESHHIC
X3, MADBIHEED B L L TirbhizESIc
B9 5% [#35), WXL, BEICREEHRZ )/
HERZTZ, HAVREEMMCERSERSE LD
CHERZITND T LIRU A HEBRE DN ERE
12, ThEERRRZTRA NS 22 R 2T
TVWIRWHERE L HIE LT 0.8-1.9 THB T L HRE
Nz, ThbOBZETORERIIZNEN, K 62%,
64%, 79%, 86% TH-oir (F#35 TOEBRIL, DI
DFEICSIMUTEBBRED S LOEK) . {VF R
TOWRETHLNIEREFEIBEOH R LN
(ERERE 17D, LZRciERohEd T,

B D 9 DOETH TITb Nz LARES BFEDRE R
XN, PREZERZ ZHERE TS ThVIKER
BeHELT, X0BODEREY A7 RES &
DRENTz [#62]. 58 FEREERZ 5 HERE DR
fERREIE 1 4 (BERES) , XU 2.0 (REkE
B) ThY, BETRAb .

a3V HY (Spandaw) BERECHEETE
BONCFIR TE 37— X DEIZIER IS o T
[#58]. L L, REIPRERZ 2WEBEC BT
BPOIIEDMRERER, RIS, BREORHR
BICEELTEW WS b o 7. T hudfiig
BEEENRREERDT /AT VAT Tidis < HEiK
SEEENRR BT /AT VAL DNT B A
ENs.

7774V — (Caerphilly) BLUTAY—R
JU (Speedwell) TIFONIZRIAIZHIZE [#42, 443,
#44] T, BREBEICARRERZ /WHERZIT S
RO DOWEREIC DR, BIRINER OGN ER
E10-14MHLhEEoTE. COWHRTIR, Ol
RICEES %, BHERETCOREDHEBTIRNE
bije. EEAHERE TOENEREEEL, 1.7-2.7
DHFTH - e h, BIEREZIIEL TV 5 HEBRE
TRZS Tldkhol. chIYa—nNA 7R e
WS RTERE N,

)bV Y Berlin) TiFbhicHilear—A - a2y
hE—)Uif%E (NaRoMI BZE) lcBW\TliE, REhE




Study (Number, location)

Noise annoyance/disturbance/rating [categories]?!

Relative riskid 1, 2 3 4

(95% confidence interval)

#30 N=1986

Tyrol (road) :
Angina pectoris - mf 1.0 1.32 (0.77-2.24)
Myocardial infarction - mf 1.0 0.82 (0.44-1.51)

#35 N =1002

German general population sample (road) '
Angina pectoris - mf 1.0 1.09 (0.73-1.64)
Angina pectoris - m 1.0 1.81 (1.03-3.16)
Angina pectoxis - f 1.0 0.86 (0.51-1.46)
Angina pectoris - mf (sleep disturbance) 1.0 1.86 (0.94-3.70)
Myocardial infarction - mf 1.0 1.04 (0.42-2.53)
Myocardial infarction - mf (sleep disturbance) 1.0 1.32 (0.34-5.07)

#34 N=2193

Berlin (road)
Myocardial infarction - m (toad) 1.0 1.01 (0.69-1.46) 1.25 (0.88-1.77)
Myocardial infarction - m (aitcraft) 1.0 1.45(0.98-2.14) 1.08 (0.73-1.59)

#44 N=2914

Caerphilly+Speedwell (road)
THD - m (relaxation™) ' 1.0 0.86 (0.64-1.16) 0.89 (0.62-1.27) 1.39 (0.76-2.54)
THD - 1 (“conversation™) 1.0 0.96 (0.72-1.20) 0.91 (0.64-129) 123 (0.69-2.18)
THD - m (“waking up”) 1.0 1.10 (0.82-147) 1.01(0.74-139) 138 (0.79-2.40)
THD - m (“annoyance”) 1.0 0.79 (0.58-1.08) 093 (0.68-127) 095 (0.52-1.75)

#54 N=2874

Patcevo (road)
Myocardial infarction - m 1.0 0.6 (0.2-1.2) 1.7 (1.0-2.9)
Myocardial infarction - £ 1.0 0.3 (0.2-0.9) 1.0 (0.4-2.0)

#58 N=1350

Berlin Spandan (road)
Angina pectoris « mf (day) 1.0 0.78 (0.21-2.84)
Angina pectoris - mf (night) 1.0 1.20 (0.34-4.23)
Myocardial infarction - mf (day) 1.0 1.27 (0.11-14.2)
Myocardial infarction - mf (night) 1.0 small sample

#58 N=1350

Berlin Spandau (aircraft)
Angina pectoris - mf (day) 1.0 1.12 (0.48-2.65)
Angina pectoris - mf (night) 1.0 2.12 (0.80-5.61)
Myocardial infarction - mf (day) 1.0 2.39 (0.47-12.0)
Myocardial infarction - mf (night) 1.0 1.89 (0.20-18.1)

#61 N=4115

Berlin (road)
Myocardial infarction - m (day) 1.08 1.08 112
Myocardial infarction - m (night) 1.08 121 133 (P<0.05)
Myocardial infarction - £ (day) 104 1.06 1.09
Myocardial infarction - £ (night) 1.081 0.96 0.94

#61 N=4115

Berlin (aircraft)
Myocardial infarction - m (day) 1.08 1.02 1.03
Myocardial infarction - m (night) 1.0@ 1.10 1.16
Myocardial infarction - £ (day) 1.081 1.28 144
Myocardial infarction - £ (night) 1.08 1.64 2.10 (P <0.05)

#62 N=5442,

8 European cities (general fraffic noise) n=936
Heart attack - mf 1.0 1.1 (ns) 14 (ns)
- elderly 1.0 - 0.77 (n.s.)

#62 N=25442

8 European cities (general neighbourhood noise) n=936
Heart attack - mf 1.0 1.4 (n.8) 2.0 (n.s.)
- elderly 1.0 - 1.2 (ns.)

Heart attack - mf (noise-induced sleep disturbance) 1.0 - 14 (ns)
- elderly 1.0 - 1.2 (ms)

m=Males, f=Females, mf = Males and females, JHD = Ischaemic heart disease

1) Calculated as risk ratio, 0dds ratio or proportional morbidity ratio. 2) Categories: 1 =never, not at all, dead end street, not affected; 2 = seldom, a littls, side street, not affected;
3 = sometimes, moderate, busy road, affected; 4 = offerrtalways, much+very much, major trunk road, affected. 3) Re-calenlated on the basis of a continuous logistic regression

coefficient (odds ratio per category)
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BRBEEHNRRERET /A7 AELT, B
M, b RBEET /A7 Y ARRD RS CLICERK
FESHERE (v W) 1.10 b o7z EDHL D
IZisoTle [#61). CNIBEICNREZHRA 2 WRE
BT AEEY R 1.3 &—89 5. LRcBIL T
COXS5EEREREOM ANz, UL, BE
MEMEENRRERE7 /A7 VA, oS
EBhaFEEY A7 bERICBEELTEYD, Bk
BRONW AN oTe. BEHEENRERDT /A7 VA
DY A7 LEEEL TWiah o Tz,

6.4 EE

BT ERIZBE LT, RERZLZTOURIO
BRI BES 2 AR DI ORE 4 LISk, #inL T
T3,

CTNSOWERBLT, BERPEEELNLR
60 dB(A) LU Qg BT B HERE O B DR
BYZIAE RS LI U TRIRRIMRER
WEDD, XOVEVEELNVEIEH > T, B
HREBY X7 BB —B L TEL k3 T iy
Mo T3, MRHZENEREENRENSHEIXEN.

BE-FEERCET 2P5HERD AR EET
3. FLALOBRETNLENTATHETHD, &
FLUVA 65-70 dB(A) DLETHNIBIMMAELERR
VRAIBERTRCE, EOBISLNUVNEBVERR

R4 & bt T B AT A RN 1115

DEFEICHD T b, ZRBLTWA.

BRI, EHHE, TEORE, B2HI%E
18, HEOHHNETZAMCED Ahizz 2lc Xk
D, EHlICKEL Kol BEIMCO T 5F5AHARMN
T &> THIAE N 9%, BEFIMHH_E L.

WERT /A7 VAT BHERE DK nZ &%
Bl AN b, ZOFRT—ELUTEN, HEER
BIEECRRRZRA /B2 /EERT 5
WERBIC DN T 08-1.7T TH B LHRENTZ. L
L, AERNEESLY, ChbORERRZZYED
BENEDTHITENEZLNS.

7 FMIRESKUERHE

Table 812, HEH# lﬁ% LIRS L OBMRICEET %
MR E 52 5. FYREBR T ReEES <M
LTHEENE.

T LATIVA L (Amsterdam) ZEEREIATIILE

IERNDFEYREEORRBILNERICEL, 14 Tho |

2 [#05]. 1M DMEERSEOR BT 5355
DF— RIS NI ST (580 IR LAEITAY
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HE) ORENLL, TORRIIRFENE.

BHDOBEADNERENREDICONTEINT 5 2 L AR
BHEICBWTREREN, BEES L AVHMEWH
BTRRELNahole. CORTIE, EBIRE, EE
ORI R, DInERESE, FiEiE
EE, ODEAICDOWTEERENE. ZhCinZ T,
CNARHEAITREIOERICEAGENS L0 @l
RirEnie (ERRTOED OBICBATERD) .

T IATIVAE L (Amsterdam) ZEEEENITORE
BTTRZIC K 5T, Laen B 50 dB(A) ZHEZ B ffiZeks

FORBEEZAHHE R, MEEERELC
DMERERICE 5, BOERARORYREY A7
Mo gMcEy EERE 1.2) CLAREEIhE
[#59). A5, BRO—RD, EERE, ERANCEEL
T, BEL NV (Lgen < 50-65dB) Icbizo TORE
B-EBRNRHE N QUAE, —RERc@ELT,
BEE L NIVOBE L NIVKS Len=61-65 dB(A) 12
BOTZNZIENERE 1.5, 2.0).

A =T VDA w7 RVL (Stockholm) Z2yE
THAREI TR TH 2 iz e B 4 2D T
RE, COXSVHAOWMFRERE—BT 5 [#60]. X
Uz —7 Y OREREE TS 1L~V FBM=55 dB(A)
2R S HHIRO B HERSRE I, FiSIEESEOFE
REDWTHERICEWIEHERE 1.6 DRHA XNz,

SRR S UESIOBACBE U TR S hinEEg
RBREED, FRICERENRE OBROIRYE
BERUTOS [#09, #13, #30]. DIIEEEED
HEAHERREEZ R (Bonn) 123813 BHIZ2C 1.3[#-09)],
THV7)VE (Brfurt) WCBF3HETE0 THo 1.
CNb OB T, FEERAI FEIRSE, MEMLEsl,
AR, 2, MoIEFNc DWW T ORER: 1.2-3.8 DEIFH
ThHoTz.

LT, BHOMHE UL BESOEA LB
FLOBRICET 2HRE, BSRELR 2R
BIXFERGEZZ {2, DRNERY XD ER
T5, LW —REHESRFT 2D THS.

8 SEAF

8.1 7E{EHAR

BEER BT 2HOBODIC Lo T, BE
EZDRE L OBRIEN T 23X/ EMB EEX
bnsg. COWoBEEMMT S L, BERES
JUSEHEEERRICGEERZEZ %, HHHM, 8%
R 517m, TOMOREER, <BLTEERE
E 3L EZEKT 3.
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[Lable 8: Studies on effects of community noise on medication / dvug consumpfion.

Study (Number, location)

Noise level [dB(A)], outdoors (L Ly Liser)

Relative risk?
(95% confidence interval)

46-50 51-55

56-60

61-65 66-70 T1-75 76-80

#05 N=5828
Amsterdam (aircraft)
Cardiovascular drugs - mf -
Cardiovascular drugs - m -
Cardiovascular drugs - £ -
#07 pharmacies
Amsterdam (aircraft)
Hypnotics - mf
Sedatives - mf
Antacids - mf
Cardiovascular drugs - mf
Antihypertensive drugs - mf
#09 N=926
Bonn (road)
Cardiovascular drugs - mf -
Hypnotics - mf -
#13 N=700
Erfurt (road)
Sedatives - mf
Hypnotics - mf
Tranguillizer - mf
Anthypertensive drugs - mf
Cardiovascular drugs - mf
#30 N=1984
Tyrol (road) '
Sedatives - mf
Sleeping pills - mf
Trangnillizer - mf
#59
Amsterdam (aircraft)
Cardiovascular medication - mf
(including anti-hypertension drugs)
Sedatives or sleeping pills - mf
- prescibed
- non-prescribed
#60
Stockholm (aircraft)
Antihypertensive drugs - m

1.0

1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0

LI SR S S
1111 1

1

1.0
10
1.0

1

N=11812

1.0
1.0
1.0
N=417

1.0

1.16 (0.61-2.18)
2.33 (1.19-4.58)
1.28 (0.89-1.84)

1.18 (1.01-138) 126 (0.98-1.61)

1.15(0.93-142) 1.13 (0.78-1.64)
1.59 (120-2.11)  1.89 (1.21-2.95)

1.39 (1.12-1.72) -

1.11 (0.74-1.66) -

1.62 (1.25-2.08) -
(5th year vs. 1st year)

approx, 1.6
approx. 178!
approx. 2,481
approx. 5.5B1 -

- approx. 1.5 -

[ERE S S T T S T S S 4

- 1.26 (0.79-2.00) -
- 1.23 (0.77-1.98) -

1.0
1.0
1.0
1.0
1.0

2.5 (P>0.05)
3.8 (P<0.05)
2.6 (P> 0.05)
5.0 (P <0.05)
5.0 (P <0.05)

t o1 o1 11
I TR S S
[ S T A

1.11 (0.56-2.19) - . .
1.88 (0.93-3.78) - . .
0.99 (0.66-1.48) - . .

1.22 (0.67-2.21)

1.52 (0.67-3.42)
2.02 (0.77-5.30)

¥ T T 1 T
L2 T T T}

1.61 (1.15-2.25) . .

m = Males, f=Females, mf=Males and females, JHD = Ischaemic heart disease

1) Calculated as xisk xatio, odds ratio or proportional morbidity ratio. 2) Relative effect of change in purchase [RR (year 5)/ RR (vear 1)], relative risks are approximation based on

visual inspection. of graphs in the reference.

T ILATIVA L (Amsterdam) ZEEOERSIHET
&, FlclisBRSoRBEES Y5 bkl
HIEOREIC BN T, DMEEEERRS X CHEmnE
EROBAD S FEMIC KA TERICEM Lz LA
RliEniz. ok s EEmifiedEsoRas
PRV BOW TR hikh - .

EROERZ T BRI S, DEER
YREBOERSR L BB OFATM £ OMICEDE
RENRHENTED, R (Bohn) TFFDNTH
FTIEBIEE & OBRMED [#09], 7771 VU—
(Caerphilly) BXUAE— Rl (Speedwell) T
TN EPE R EMIEIVES L ORRENTREN
Tz [#44)].

)V Berlin) , 7774 V— (Caerphily) ,
A¥ =R 1)V (Speedwell) , TiTbhiziEikinE
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BEEEE, B 10-15 EfCBELED - 235
BERELTOMT 2L, &4, £EATEEIN
DEEEDOFELD LREDRE { Tuoln [#33, #44,
#61]. Figure 1-3lc 2 NZ2RT.

iR, SIEECELTY—1L Y7 (Sollen-
tuna) TITONEHFETE, EREHENENEERE
DHERT DL, IOREERESOBENRHIN
Tz [#47). Va—_w 7 (Luebeck) IcHBI} 2H15E T
BT D& S REHEBIA LN o Tt [#15].

OV VA (Los Angeles) TiTbNieFEE
DY BT T 2RO T — X i X, i
JEEREIC T 310 K B OEBNOMKENREhr
[#10]. ZDERADT-E & DOFZHEHE A
BAEFE, BEBERZSIAFLEL, SUKVFE
EODMEDHEII/NE {aode. UL, J8H
MR I N, ChEEROFETH 2 AREENR




2.75
2.5

= = == = Subgroup: residence time >15 years

2.25

Total sample

1.756

1.5 P,

1.25 | ¥
] —G—A—!/\‘ | /

0.75

0.5 T T ] T -
<60 61-65 66-70 71-75 76-80

Incidence odds ratio
OR +/- 95% confidence interval

Traffic noise level L4, [dB(A]]

Figure 1: Berlin traffi ¢ noise studies!®): Association between road traffic noise level and incidence of
myocardial infarction. Sensitivity analyses: total sample vs. subgroup > 15 yrs of residence time

N

[3,]
1
1

Incidence odds ratio

address + window + open + 15 yr
only orientation window residence

Figure 2: Caerphilly and Speedwell studies®): Association between road traffic noise level and incidence
of major events of ischaemic heart disease (extreme group comparison: Leg,aay = 66-70 vs. 51-55 dB(A)).
Sensitivity analyses: total sample vs. subgroup windows facing the street, subgroup windows facing the
street and windows open, subgroup windows facing the street and windows open and > 15 yrs residence

time
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2.5

®

E 2.25 = Subgroup: residence time >10 years

3
: e
9 E 9 Total sample

a
B o |

B
B3 175 §2
T 2 e
@ = 7
o S
c 9 15 v
33 %
= X e
+-ER

g u? 1.25 | — = =,

* —— g

m ) 3 — fﬁi_ﬁ' “/

N

0175 T T T 1
<= 60 >60-65 >65-70 >70

Traffic noise level L day [dB (A)]

Figure 3: NaRoMI study®®): Association between road traffic noise and incidence of myocardial infarction.
Sensitivity analyses: total sample vs. subgroup > 10 yrs of residence time

BNz [#11]. RRADBESREEORRIEL AN
B2 E, MbHIBEEMED, bRAT 2 EE R
£5 GERNATR) . — R, FELNDERT
DOESBRBICIIFE L, BRANORTOESESE
X BIEIERATBHEOWETHS FzE, &
7R TR U CHERR) .

CNERFET AN, BERRERSOEEZZY
TWBFEE EZES TRNWTFELOEDIMEDHE
&, FERERBIEDNTIED - 7r [#01].

MEDE, BILCHEEROBEOEL Bz
W, EEDEEROME, B35 ET AN ARED
Thhiz. S a"\Y (Munich) OBIZETIE, H
& LWHIEOF L & KA ILED R RDH -
Te [#39].

ZOMOWRETI, BEEES LV THNS L
DFFENEL B T LHRB E Nz [#40,4419].

HREDEE & RO

F)V (Tyrol) OFFET:, REBEHD-EE
IC BB CDNT, BRIENIEEENIE
bz [#30]. HEREDEEERIIE (B 500m Y
W) ICEAET A, FEERCESAEL T,
HHBRE, 75 THROVERBEC AEI RO R
K@ ole. 7774V — (Caerphily) B8LT R
E—RY2)l (Speedwel) TIFONENETIE,
BORER LUROBE, MERES L Bl

8.2
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DREREDERCOVWTHHERTFTH BT LHR
HENT [#44]. FEMEDICH LU TVWAHERE,
FUHE CRHAZR TR TOWERT =%
FIELTW2HEER, BELVNCET 5 HEHE
BENDTHICEM o (Figure 1) . a3V Ry
(Spandaw) EERATE, BEOEZEIICED®
BEICOW IR e R E i EEs R E g
BTz [#58)].

8.3 ZODMOEERT

IFIZEm s & W EE & DRI DT, T
ENTEBERTCTHB C LD T3 [#50].
BREEREOW T, BECEELEENY 7 3TEE
FEOIRNEEREDOHIC RO Nz,

DATEE

9.1 Fipd KU R

E &AL DBRNEEETIRE, BERELEED
DIMERICEZ AHEICEB LTV, chds
Z5<, BEMOLRNERERORELHEDER,
LHRCERTROND =D TH S S 8). #HEt2of
BHERE B TEERRE THS.

ZTCINZ T, BEERCLINLE, ZitcBirs
HEMERIC K > THIES N2 N RSB X
D B AR 9697, SEHESER ST, RV E Y OB
i EEICEB) AN VAFERGE, b BE

9




T2V BERNABENEUATREEND S &
ZbNBH %), CNOEEHZY TIIEVEE,
DB RIS VB % FIREIED 3 5 99-101),

P

[

Ja— w7 (Luebeck) [#15], /8 ¥ F xR
(Pancevo) [#54], VUV (Betlin) [#61], A bhw

7 R)V1 (Stockholm), R VEERAEA [#35], R -

(Bonn) (FEEHIEZERT NI [#09], 7 LAT
VR L (Amsterdam) GRRINEZREZERETNULX) [#05],
TITO NIRRT, BIERES K OBIMELRE
DFERR, DNIEREEOMEH, PEEBRELZ
T3 B, LD EERTH-C ENEH
Ehiz.

WOz eH, RV (Bonn) EEL-VEEERITH
) [#09], V—LWF (Sollentuna) [#47], 7 I
ATIWVE L (Amsterdam) " (DEEOREE) [#05], &
B TiTbheHFRc BT R T hiz.

VeI MEITIHDONTEHRE TR, BEFEBXUH
EOWERBIC BT, BEOLBNERRN\DOFE
MEDERENBEC LVMES NI [#02]. FHED
FERNAY = —T VDRSS [#47, #60], BLT
LARES #4% [#62] L BW B hik.

oW (BEEICKELEFE) B7LAATILVE
L (Amsterdam) TOWE [#05], BITCA w7
VI (Stockholm) TORIZE [#50] I BV THIE X
Nniz. '

9.2 FE%

FEBICBIT 2 EE D DIRREENOFEICE LT
MR T — X=Xk, ZOF—FBIZZLW.
IR, BERE LEIRCEI L COT— & THIERE R T —
Zi37a0. REEENMRLERRICEZ 520k
HEIRE, HEOHERTHS. HRRTE, F
ERITHT 2 EBNMERY) A7 FHBE R TS 5.

SO B CH AT ERICESIE, D
MERNOEE, RICEICE LT, FEBIER]
BV AVETH B LIIRENED LOERISET S
T EEEENEN. ik, FOoXRcBWT, F
EHICEZHRD & E I EEENEH S Wi
Mole, LS T eZEKRT BDTKRL, 72, F
ELILBNTRONEFEIBRACBWTHLNE
HELIHENTY, 2V T EEERTAIORE K
W, UL, FELTHHHAMSMATSH ZHMIC
B, BEEOBBEE LV EIRT2WREENS 5 C
LT TIEHFEENTE TN 5.
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BRERBICEE LB bz 238
ENTWEW., FELICET3IE LA L OWREIRR
TORELVLERTOBRZEZERBLTEYD, Ch
WEREDNMED RN UTHERT 5 iERER
BAEDEWSHEENRRBC LERLTNS (FE,
RO REST B0, FEDEIESE
ENBOMN) .

9.3 ERE=EEHOWERE

774 V— (Caerphily) BXUAE—RY )l
(Speedwell) 12354} B HIFEONIAEHZEOED T,
BEREDMEFERTF L3 TEEEN B % L1 S i
DNWTAHLET eV I BEZ bndz. BHEERERR
FELU T B HEEREE T, FE LU TOARWEERE b L
LT, BEEREESIRMENERO @il-kE
BOD) FRROLEFRIC, bPIHICAkE CERLTY
7o (FENEBESLNVHAER IR 9, 28
NET R, DERSRBIETST /AT VAR
X UIFENEBBENZRICIE, WO iR o7z,

ERERFRRPRELTORWERE DA RD
Nz, TRUTRENAS T AL WS G TERE NI,

10 HIR

BEETE LIRS L VEOERV RS &
OO KREIMRICE T 2HRAIE, T—XR—REH
SEY A BRI K DIEFEBINLTETYS. f)
Hokme L Tochbid, SNEER SO
PENRBICOWTERLTWS., BEZ0¥cXh
2, BEOMRRMUTOX S IckEmT bhs.

MM EZARRER © RN,
WRIMESE : BREAE U I +07EmR
B PRDRE | TR

EMEERNEEICEI LT, MREAHONEDY 5
L TR, Thid, FNOERE B U
DEELENED TREL, FHizlcFI LR —
EWFEELENEDTHS.

B IEER & R ERRICE U T, SRR
TOREEA EXREH PRI D, BACE
VWTRBRS ELRMERTY BRA Y ORI
EDBEFENH 2 LS AIENRENTVS. Th
BOMIRE, HEEDTBNTOAENLTE T
385 ThHsd. BOENVREOMELBNTE, &
BEmsE (r—x-avira—)l, 2k—F) [
BRICHIFATTRER T8, WIFEDEDEIC B %




BRI L 0 & BWEmMCSH 5.
FEBICBITBMTFICEL T, REBZIE-2D
LRBEETRERN. i, BEPEL L BN
NN OO FRITBN T2 D ERFIENT
WEWEWS BENRRTHS EELLNS, Th
XETz, W ONORIE TR TORSREPE
BLTED, iTRRTOEZSEBEZEBL VS,
LW T B, FEEAQBERECERT
B ERECR, FROBRICEY 3RSEREs
EEITRETHS.
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Road traffic noise and cardiovascular risk

TEPRASEEE S B K CRIIERY X7

‘Wolfgang Babisch

ABSTRACT

Studies on the association between community noise and cardiovascular risk were subjected to a meta-
analysis for deriving a common dose-effect curve. Peer-reviewed articles, objective assessment of exposure
and outcoine as well as control for confounding and multiple exposure ca.tegofies were all nécessary inclusion
criteria. A distinction was made between descriptive (cross-sectional) and analytical (case-control, cohort)
studies. Meta-analyses were carried out for two descriptive and five analytical studies for calculating a pooled
dose-effect curve for the association between road traffic noise levels and the risk of myocardial infarction.
No increase in risk was found below 60dB(A) for the average A-weighted sound pressure levels during the
day. An increase in risk was found with increasing noise levels above 60 dB(A) thus showing a dose-response
relationship. A risk curve was estimated for the association using a polynomial fit of the data that can be
used for risk assessment and the environmental burden of disease calculations.

Keywords: Cardiovascular risk, dose-response relationship, traffic noise
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Figure 1: Relative risk of IHD found in environmental noise studies
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"Table 1: Single and pooled (meta analysis) effect estimates (odds rn'ﬁus and 95% condidence interyals) of descriptive and analytical stdies
on the relationship between road teaffic tioise level (L, .+,,) 2nd the incidence/prévalence of myocardial infarction -

Descripfive Road traffie noise Jevel — L, .~ [AB(A)]
studjes - -
81-55 56-60 61-65 G070 ¥
Caerphilly 1.00 1.00 (0,58-1.713 [13.29] 0,90 (0.56-1.44) [17.23] 1.22 (0,63-2,35) [8.98] 2512
Spesdwell 1.00 1,02 (0.57-1,83) [11.19] 1.22 (0,70-2.12) [12,62] 1.07 (0.59-1.54) [10.94) 2348
Pooled 1.00 1.01 (0,68-1;50) 102 (0.72-1.47) 1.14(0.73-1.76)
Q-Test P=098 P=041 P=071
Analytic <60 61-65 6670 7175 76-80 ]
stitdies
Caerphilly + 1.00 0.65 (0.27-1.57) {4.95] 1,18 (0.74-1.89) [17.48] - - 3950
Speedwell
Berlinl 1,00 148 {0.57-3.85) [4.21] 112 (0.49-2.87) [4.94] 1.25{0.41-3.81) [3.09] 1.76 (0.11-28.5) [0.50] 243
Berlin il 1.00 1,16 (0.82-1.63) [31.43) 0.94(0.62-1.42) [22.76] 1,07 {0.68-1.68) [18.92] 1.46 (0.77-2.78) [9.27] 4035
Berlin I 1.00 1.01 ((L77-1.32) [54.42] 1.13 (0.86-1.49) [50.87] 1.27 (0.58-1.84) [28.24] - 4115
Pooled 1.00 1.05 (0.86-1.29) - 109 (0.90-1.34) 1.19 (0.90-1.57) 147 (0.79-2.76)
QIest L Bm0ST o Pe0SY T i+ SR i - W
Numbers are odds ratios, 95% confidence Intervals are given in yound brackets (), weights are given in brackets squace [J; 4 = sample size, Pooled = pdoied estimotes (meta-
analysis), #= probability of the Q-Tést for heterogeneity
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Figure 2: Pooled effect estimates (meta-analysis) of studies of the association between road traffic noise

level and myocardial infarction (odds ratio£95 % confidence interval). The left graph (2a) refers to cross

sectional studies and the prevalence o myocardial infarction, the graph in the middle (2b) refers to case-

control or cohort stuies and the incidene of myocardial infarction. The right graph (2c) refers to sub-samples

of the case-control and cohort studies long years in residence
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