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1.1L. U UIT Q@uégtidhnaire for transportation noise

Effect-size data for the study published as: (please, insert the bibliographic data here)

No. Question Response
Your Name:
Source (aircraft, road traffic, railway traffic, wind turbines ,
industry , 6 A8 w( Il waOUUwWUUUEaAawWEOOUET
please use a separate copy of this table for each source!
Also, if your paper contains more than one survey, please
use a separate copy of this table for each survey!
la  Dates of survey (month/year; e.g., 05/2001- 09/2001)
b - UOEI UwOi wxEUUPEDPxEOUUwp? UUE
2 Range of noise levels [aeq,16h):
3 Range of noise levels [aeq24n):
4 Range of noise levels [an):
5 Range of noise levels [den):
6 Classification of noise levels (continuous vs. discrete):
6a  If discrete: number of steps:
6b  If discrete: exact boundaries of steps:
7 Pearson correlation Laeq,16h VS. Annoyance-Scale 5p verbal r=
(raw scores): N =
8 Pearson correlation Laeq,16h VS. Annoyance-Scale 11p r=
numeric (raw scores): N =
9 Pearson correlation Laeg,24n VS. ANnoyance-Scale 5p verbal r=
(raw scores): N =
10  Pearson correlation Laeg24n VS. Annoyance-Scale 11p r=
numeric (raw scores): N =
11  Pearson correlation Ldn vs. Annoyance-Scale 5p verbal (raw r=
scores): N =
12 Pearson correlation Ldn vS. Annoyance-Scale 11p numeric r=
(raw scores): N =
13  Pearson correlation Leen VS. Annoyance-Scale 5p verbal (raw  r =
scores): N =
14  Pearson correlation Lden VS. Annoyance-Scale 11p numeric r=
(raw scores): N =
15  Definition of Highly Annoyed (HA, e.g. ,60 or 72 or 75 % of
Response Scale):
16  Percent HA at 50 dB Laeq,16n (grouped data): Category boundaries =
%HA =
N =
17  Percent HA at 60 dB Laeq,16n (grouped data): Category boundaries =




No. Question Response

%HA =
N =
18  Percent HA at 50 dB Laeq,2an (grouped data): Category boundaries =
%HA =
N =
19  Percent HA at 60 dB Laeq.24n (grouped data): Category boundaries =
%HA =
N =
20  Percent HA at 50 dB Lan (grouped data): Category boundaries =
%HA =
N =
21  Percent HA at 60 dB La (grouped data): Category boundaries =
%HA =
N =
22 Percent HA at 50 dB Lden (grouped data): Category boundaries =
%HA =
N =
23  Percent HA at 60 dB Lden (grouped data): Category boundaries =
%HA =
N =
24  Type of exposure-responserelationship for %HA (e.g. , linear
regression; logistic regression: binary/ordinal; multilevel
T UOUxwUI T Ul UUDPOOOwWx00abOOPEC
25  Noise metric and confounders, if any, considered in the
models, specified in 24.:
26a  Equation/parameter values (e.g., B or exp(B) for logistic Equation/parameters; standard
regression) for the model, specified in 24.: bivariate errors of parameters;
regression from annoyance on exposure; model without N=
additional confounders
26b  Equation/parameter values (e.g., B or exp(B) for logistic Equation/parameters; standard
regression) for the model, specified in 24.: multivariate errors of parameters;
model with additional confounders N=
27 Bivariate non-linear regression Laeq,16h VS. %HA: R2 =
28 Bivariate non-linear regression Laeg,2an VS. %HA: R2 =
29  Bivariate non-linear regression Lan vs. %HA: R2 =
30  Bivariate non-linear regression Lden vS. %HA: R2 =
31  Multivar. non -linear regression (adj. for R2 =
moderators/confounders) Laeq,i6h vVS. %HA:
32 Multivar. non -linear regression (adj. for R2 =
moderators/confounders) Laeqz24n vs. %HA:
33 Multivar. non -linear regression (adj. for R2 =
moderators/confounders) Lan vS. %HA:
34  Multivar . non-linear regression (adj. for R2 =

moderators/confounders) Lden VS. %HA:
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Effect-size data for the study published as: (please, insert the bibliographic data here)

No. Question Response
Your Name:
Source (aircraft, road traffic, railway traffic, wind
turbines, industry ,6 A8 w( | wa OuUwUOU
than one source, please use a separate copy of this
table for each source!
Also, if your paper contains more than one survey,
pleaseuse a separate copy of this table for each
survey!
la  Dates of survey (month/year; e.g., 05/2001-
09/2001)
b - UOET DwoOl wxEUOUPEDxEOUU W
2 Range of noise levels [aeq,16h):
3 Range of noise levels [aeq,24n):
4 Range of noise levels (an):
5 Range of noise levels [den):
6 Classification of noise levels (continuous vs.
discrete):
6a If discrete: number of steps:
6b  If discrete: exact boundaries of steps:
7
10
11
12
13a Point-biserial correlation Lden vs. Highly Annoyed Number of Scale categories included in the
indoors EIl I DOPUDPOOWOI w?i BT 1T 02
r=
N =
13b Point-biserial correlation Lden vs. Highly Annoyed Number of Scale categories included in the
outdoors EI i pOPUPOOWOI w21 BT T 02
r=
N =
14
15  Definition of Highly Annoyed (HA): a) which Categories:
categories of the response scale were used for the  Percent:
definition of HA?; b) which percent of the
response scale correspond to the cutoff? (e.g, 60
or 72 or 75 % of theresponsescale; according to
the scale transformation into 0-100% by Miedema
& Vos):
16
17
18

19




No. Question Response
20
21
22a Percent HA at 42.5 dBLden indoors (grouped Category boundaries =
original data): %HA =
N =
22b Percent HA at 42.5 dBLuden outdoors (grouped Category boundaries =
original data): %HA =
N =
23a Percent HA et 47.5 dBLden indoors (grouped Category boundaries =
original data): %HA =
N =
23b Percent HA et 47.5 dBLden outdoors (grouped Category boundaries =
original data): %HA =
N =
24  Type of exposure-response relationship for %HA
(e.g. linear regression; logistic regression: binary /
ordinal; multilevel group regression; polynomial
i POOWG K6 w
25  Noise metric and confounders, if any, considered
in the models, specified in 24.:
26a Equation/parameter values (e.g., B or exp(B) for Equation/parameters; standard errors of
logistic regression) for the indoor model, specified parameters;
in 24.: bivariate regression from annoyance on N=
exposure; model without additional confounders
26b  Equation/parameter values (e.g. B or exp(B) for Equation/parameters; standard errors of
logistic regression) for the indoor model, specified parameters;
in 24.: multivariate model with additional N=
confounders
26¢c Equation/parameter values (e.g., B or exp(B) for Equation/parameters; standard errors of
logistic regression) for the outdoor model, parameters;
specified in 24.: bivariate regression from N=
annoyance on exposure; model without additional
confounders
26d Equation/parameter values (e.g., B or exp(B) for Equation/parameters; standard errors of
logistic regression) for the outdoor model, parameters;
specified in 24.: multivariate model with N=
additional confounders
27
28
29
30 Bivariate non-linear regression Lden vS. %HA R2 =
(if possible, please indicate R2 according to
Nagelkerke):
31
32
33
34  Multivar. non -linear regression (adj. for R2 =

moderators/confounders) Lden vS. %HA
(if possible, please indicate R2 according to
Nagelkerke):




S2. Items used for rating the study quality

Topic arealtem Topic Information Max.
Rating
Overall 1 Survey date Year and months when the social survey information was obtained 1
survey from respondents
design - - - -
2a  Site location The country & community(s) where the study sites were located 1
2b  Unusual site  Any important, unusual characteristics of the study period or study 1

characteristics sites (even if no unusual events orcharacteristics are to be reported)

3 Site selection The rationale and method for selecting study sites including all 1
criteria that were explicitly used to select or exclude possible study
sites
4 Site size The number of sites, areas, or locationswhere the social survey was 1
conducted
5 Study purpose * The goals and purposes for conducting the study. 1
* The name of the organization that sponsored the survey.
Social 6 Sample The general method for selecting respondents (probability, 2
survey selection  judgmental, etc.), the detailed procedures that were followed and any
sample criteria that were followed to exclude some people in the study area

(for example: age, gender, length of residence, etc.)

Quality rating: 0 = not reported, 1 = opportunity ; 2 = stratified
according to noise levels, or random design

7a  Sample size A survey response rate and reference to the exact formula and 2
(Issued) operational definitions that were used to calculate the response rate

Quality rating: O = not reported; 1 = reported, but no standard
formula; 2 = reported, and standard formula used

7b  Selection bias Methods used for assessing risk of selection bias (e.g., nofresponder- 2
analysis).

Quality rating: 0 = not reported; 1 = reported without non -responder
analysis; 2 = nonresponder analysis performed

Social 8 Survey The method used to obtain respondents' answers (Faceto-face 1
survey methods interviews, telephone interviews, mail surveys, etc.). If interviewers
data are used, the training and qualifications of the interviewers are
collection provided.
9 Questionnaire Exact wording of survey questions in the respondents' language and 1
wording translated into language of the publication for annoyance questions

and any other questions that were analyzed for the publication

10 Precision of The number of respondents who provided answers that could be used 1
sample in the analysis. The confidence intervals and results of significance
estimate tests for major results reported in the article

Nominal 11 Noise source The primary noise source studied (aircraft, road traffic, etc.) and any 1
acoustical types of noise, types of operations or noise levelsfrom that noise
conditions source that are not included in the reported noise exposure values
élc.);.’rr:g?l 12 Noise metrics The complete, standard label for any noise metrics appearing in the 1
reference article. If these metrics are not Laegzan, DENL and DNL, then an

. appropriate conver sion rule should be given for estimating L aesanr,
positions

and DENL, and DNL from noise metrics used in the article.



conditions 13 Time period The time period that the noise metric represents, in terms of hours of
that the day and number of days or months that the reported noise
the exposure values are assumed to represent
acoustical — - - - - -
estimates 14  Estimation If the respc.Jn(_:ients' noise exposure is estlmated,_ describe or cite thg
represent) measurement noise prediction model version. If the exposure is measured, describe
procedure  the sound sampling, measurement and estimation protocols
Quality rating: 0 = not reported; 1 = occasional measurements at an
UOUx1 EPI Pl EwxOEE] wbOwliT 1 wypEDPODC
Ol EOQOwt WEEAUWEOOUPOUOULUWOI EUUUIT Oi
3 = noise levels from noisemaps; 4 = calculated according to
national/international standards (e.g., ISO 1996, ISO 20906)
15 Reference  The reference position for which the noise exposure values are
position normalized relative to the noise source and reflecting surfaces and a
conversion rule for estimating the exposure at the noisiest facade of
the respondents' dwelling excluding sound reflected from the fa cade
16  Precision of Provide the best information available about accuracy of noise
noise exposure estimates br the periods they nominally represent. For
estimate example, describe any unusual factors that affected the accuracy or
ability to estimate long -term noise exposure.

Basic 17 Exposure-  Presenta tabulation of each degree of reaction for each category of
exposure- response  noise exposure. A formula for estimating exposure -response relation
response . . would be equivalent

) relationships
analysis
(if a study

goal)

Explanatory 18 Non-noise  Present the size of each nomnoise variable's effect controlled for noise
variable variables' level and in units or graphs that permit comparisons to the size of
analysis impacts on  effects from noise exposure.

(if part of reactions Conclusions should be reported for all variables, even if no
study (e.g., statistically significant effect is found.
objectives) dggzg:lﬁrgf’ Compare the ability of nois.e level alone and of all ex.planatory
community vangbles togethgr to exp_la_ln response (e.g., correlation (r) and
) multiple correlation coefficient (R ?))
variables)

S3. List of papers included/excluded in the @@nce Review on Noise

1. Aircraft noise, papers included

Babisch, W., Houthuijs, D., Pershagen, G., Cadum, E., Katsouyanni, K., Velonakis, M., for the HYENA -team.
(2009). Annoyance due to aircraft noise has increased over the years results of the HYENA study.
Environment International, 35, 1169-1176. (aircraft data only)

Bartels, S., Miller, U. & Vogt, J. (2013). Predictors of aircraft noise anoyance: results of a telephone study. Paper
presented at the Inter-Noise 2013, Innsbruck (A).

Breugelmans, O. R. P., van Wiechen, C. M. A. G., van Kamp, I., Heisterkamp, S. H. & Houthuijs, D. (2004).
Gezondheid en beleving van de omgevingskwaliteit in de regio Schiphol 2002. Tussenrapportage
Monitoring Gezondheidskundige Evaluatie Schiphol. Interim Report 630100001, Bilthoven (NL): RIVM.

Brink, M., Wirth, K., Thomann, G., Bauer, G. & Schierz, C. (2008).Annoyance responses to stable and changing
aircraft noise exposure. Journal of the Acoustical Society of America, 124(5), 293@941.

Gelderblom, F. B., Gjestland, T. T., Granoien, I. L. N. & Taraldsen, G. (2014)The Impact of Civil Versus Military
Aircraft Noise on Noise AnnoyancPaper presented at the hter-Noise 2014, Melbourne, AUS.

Janssen, S. A. & Vos, H. (20097 comparison of recent surveys to aircraft noise exposure-response relationships
TNO Report (Vol. TNO -034DTM -200901799, pp. 14).



Nguyen, T. L., Yano, T., Nguyen, H. Q., Nishimura, T., Fukushima, H., Sato, T., . . . Hashimoto, Y. (2011).
Community response to aircraft noise in Ho Chi Minh City and Hanoi. Applied Acoustics, 72(11), 814 -822.

Nguyen, T., Yano, T., Nguyen, H., Nishimura, T., Sato, T. & Morihara, T. (2012). Community response taircraft
noise around three airports in Vietnafaper presented at the Acoustics 2012, Hong Kong.

Sato, T. & Yano, T. (2011)Effects of airplane and helicopter noise on people living around a small airport in Sapporo,
Japan Paper presented at the 10thinternational Congress on Noise as a Public Health Problem (ICBEN),
London (UK).

Schreckenberg, D. & Meis, M. (2007). Larmbelastigung und Lebensqualitat in der Bevélkerung am Frankfurter
Flughafen. Larmbekadmpfung, 2(6), 225-233.

2. Aircraft noise, papers excluded

Ancona, C., Mataloni, F., Badaloni, C. & Forastiere, F. (2011)Aircraft noise and annoyance in the populations
living near the Ciampino airport in Rome. Paper presented at the 10th International Congress on Noise as
a Public Health Problem (ICBEN), London, UK. (Reason: 3 noise levels only)

Anderson, G. S., Rapoza, A. S., Fleming, G. G. & Miller, N. P. (2011). Aircraft noise doseesponse relations for
national parks. Noise Control Engineering Journal, 59(5), 519540. Reason: No residents, only park
visitors )

Breugelmans, O. R. P., Stellato, R. K. & van Poll, R. (2007Blootstelling -responsrelaties voor geluidhinder en
slaapverstoring. Een analyse van nationale gegevens [Exposureresponse relationship for noise annoyance
and sleep disturbance. An analysis of national data] (pp. 54). Den Haag (NL): RIVM. (Reason: very few
persons exposed to noise)

Brooker, P. (2008). Finding a good aircraft noise annoyance curve. Acoustics Bulletin, 33(4), 3@0. Reason: no
new data)

Brooker, P. (2009). Do people eact more strongly to aircraft noise today than in the past? Applied Acoustics,
70(5), 747752. Reason: no new data)

Clark, C., Head, J. & Stansfeld, S. A. (2013). Longitudinal effects of aircraft noise exposure on children's health
and cognition: A six -year follow -up of the UK RANCH cohort. Journal of Environmental Psychology, 35,
1-9. (Reason: Response scale difficult to compare with ICBEN scale )

Elmehdi, H. M. (2012). Relationship between civil aircraft noise and community annoyance near Dubai
International Airport. Acoustical Science and Technology, 33(1), 6-10. (Reason: Insufficient data )

Fidell, S., Pearsons, K., Silvati, L. & Sneddon, M. (2002). Relationship between lowfrequency aircraft noise and
annoyance due to rattle and vibration. Journal of the Acoustical Society of America, 111(4), 17431750.
(Reason: No comparable acoustic data)

Fidell, S. & Silvati, L. (2004). Parsimonious alternative to regression analysis for characterizing prevalence rates
of aircraft noise annoyance. Noise Control Engineering Journal, 5(2), 5668.(Reason: Few new data)

Fidell, S., Silvati, L. & Haboly, E. (2002). Social survey of community response to a step change in aircraft noise
exposure. Journal of the Acoustical Society of America, 111(1), 20209. Reason: Changestudy)

Houthuijs, D., Ameling, C., van Acker, M., Bouwman -Notenboom, A.J., ten Brinke, J., van den Brink, M.,
Dijkshoorn, H., Heemskerk, M., van de Laar, A., Mulder, M., Rozema, B., Schutz, F., Verhagen. C., Marra,
M., Breugelmans, O., Swart, W., van de Kassteele, J., van den Brink, C.L., van Wiechen, C. (2011 Mapping
of severe annoyance due to aircraft noise. Paper presented at the 10th International Congress on Noise as
a Public Health Problem (ICBEN) 2011, London, UK. (Reason: No individual data )

Jarssen, S. A. & Vos, H. (2011). Doseesponse relationship between DNL and aircraft noise annoyance:
Contribution of TNO (Vol. Report TNO -060-UT-2011-00207). Utrecht (NL): TNO. (Reason: Data
contained in Janssen & Vos 2009)

Janssen, S. A., Vos, H., Van Kempe, E., Breugelmans, O. & Miedema, H. M. E. (2011)Trends in aircraft noise
annoyance: The role of study and sample characteristics. Journal of the Acoustical Society of America,
129(4), 19531962. Reason: Data contained in Janssen & Vos 2009

Kroesen, M., Molin, E. J. E., Miedema, H. M. E., Vos, H., Janssen, S. A. & van Wee, B. (201@stimation of the
effects of aircraft noise on residential satisfaction. Transportation Research Part D: Transport and
Environment, 15(3), 144153. Reason: outcome not comparable)

Krog, N. H. & Engdahl, B. (2004). Annoyance with aircraft noise in local recreational areas, contingent on changes
in exposure and other context variables. Journal of the Acoustical Society of America, 116(1), 323833.
(Reason: no residents)



Lim, C., Kim, J., Hong, J., Lee, S. & Lee, S. (2007). The relationship between civil aircraft noise and community
annoyance in Korea. Journal of Sound & Vibration, 299(3), 575586. Reason: Insufficient data )

Lim, C., Kim, J., Hong, J. & Lee, S. (2008). Effeadf background noise levels on community annoyance from
aircraft noise. Journal of the Acoustical Society of America, 123(2), 766771. Reason: Data contained in
Lim et al 2007)

Miedema, H. M. E. & Oudshoorn, C. G. (2001). Annoyance from transportation noise: Relationships with
exposure Metrics DNL and DENL and their confidence intervals. Environmental Health Perspectives, 109,
409-416. Reason: mean age group of data: 1978 (air/road), no data after 1993

Morinaga, M., Tsukioka, H., Yamada, |. & Matsui, T. (2011). The effect of regional living environmental
improvement on community response to aircraft noise. Paper presented at the 10th International Congress
on Noise as a Public Health Problem (ICBEN), London (UK). (Reason: military airport )

MVA -Consultancy. (2007). ANASE: Attitudes to Noise from Aviation Sources in England. Final Report. Woking
Yw- OUPPET wp4* Aowo Ul 1 Oz Uw/ U ERGd3dnUnsEfi@iénuindidddd daaOpT U wol w' , 2.

Nguyen, T. L., Yano, T., Nguyenhuy, Q., Nishimura, T., Sato, T., Morihara, T. & Hashimoto, Y. (2011). Dose
response relationships for aircraft noise annoyance in Ho Chi Minh City and Hanoi. Paper presented at the
10th International Congress on Noise as a Public Health Problem (ICBEN), London (UK). (Reason: Data
contained in N guyen et al. 2011)

Quehl, J. & Basner, M. (2006). Annoyance from nocturnal aircraft noise exposure: Laboratory and field-specific
doset response curves. Journal of Environmental Psychology, 26(2), 127140. Reason: Acoustics and
annoyance variable not compa rable)

Seabi, J. (2013). An epidemiological prospective study of children's health and annoyance reactions to aircraft
noise exposure in South Africa. Int J Environ Res Public Health, 10(7), 276@2777. (Reason: no
comparable data)

Schreckenberg, D., Meis M., Kahl, C., Peschel, C. & Eikmann, T. (2010)Aircraft Noise and Quality of Life around
Frankfurt Airport. International Journal of Environmental Research and Public Health, 7, 3382 -3405.
(Reason: Data contained in Schreckenberg & Meis 2007 )

Stansfeld, S A., Berglund, B., Clark, C., Lopez-Barrio, |., Fischer, P., O hrstrém, E.Haines, M.M ., Head, J., Hygge,
S., van Kamp, |. & Berry, B. F. (2005). Aircraft and road traffic noise and children's cognition and health: a
cross-national study. The Lancet, 365(9475), 1942949. Reason: included in v.Kempen et al. 2009)

Van Kamp, 1., Job, R. F., Hatfield, J., Stellato, R. K. & Stansfeld, S. A. (2004). The role of noise sensitivity in the
noise-response relation: a comparison of three international airport studies. Journal of the Acoustical
Society of America, 116, 34713479. Reason: No common acoustic descriptor)

Van Kempen, E. & Van Kamp, I. (2005).Annoyance from air traffic noise. Possible trends in exposure-response
relationships (Vol. RIVM Report 01/2005). Bilthoven (NL): RIVM. (Reason: no common exp.resp.
function )

van Kempen, E. E. M. M., van Kamp, |., Stellato, R. K., Houthuijs, D. J. M. & Fischer, P. H. (2005)Het effect van
geluid van vlieg - en wegverkeer op cognitie, hinderbeleving en de bloeddru k van basisschoolkinderen.
[The effect of aircraft and road traffic noise on the cognitive performance, annoyance and blood pressure
of primary school children] (Vol. RIVM Report 441520021, pp. 100): RIVM. (Reason: Data contained in van
Kempen et al. 2009)

Wirth, K., Brink, M. & Schierz, C. (2004). Larmstudie 2000: Fluglarmbelastigung um den Flughafen Ziirich -
Kloten. Zeitschrift fur Larmbekampfung, 51, 48 -56. (Reason: data contained in Brink et al. 2008)

3. Road traffic noise, papers included

Babisch, W., Houthuijs, D., Pershagen, G., Cadum, E., Katsouyanni, K., Velonakis, M., . . . for the HYENAteam.
(2009). Annoyance due to aircraft noise has increased over the years results of the HYENA study.
Environment International, 3511691176. (road data only)

Brink, M. (2013). Annoyance Assessment in Postal Surveys Using theifit and 11point ICBEN Scales: Effects of Sale
and Question ArrangemenPaper presented at the InterNoise 2013, Innsbruck (A).

Brown, A. L., Lam, K. C., van Kamp, I. & Yeung, M. K. L. (2014). Urban road traffic noise. Exposure and human
response in a dense, highrise city in Asia. Paper presented at the ICBEN 2014, Nara (Jap).

Brown, A. L., Lam, K. C. & Van Kamp, I. (2015). Quantification of the exposure and effects of road traffic noise
in a dense Asian city: a comparison with western cities. Environmental Health, 2015 1422. doi:
10.1186/s1294@15-00098.

Ou



Champelovier, P., Cremezi-Charlet, C. & Lambert, J. (2003) Evaluation de la géne due a I'exposition combinée
aux bruits routier et ferroviaire (Vol. Report 242). Lyon: INRETS. (road data only)

Heimann, D., de Franceschi, M., Emeis, S., Lercher, P. & Seibert, P. (Eds. 2007). Air Pollution, Traffic Noise and
Related Health Effects in the Alpine Space - A Guide for Authorities and Consu lters. ALPNAP
comprehensive report. Trento (I): Universita degli Studi di Trento, Dipartimento di Ingegneria Civile e
Ambientale. [road traffic data only]

Medizinische Universitét Innsbruck. (2008). Galleria di Base del Brennero - Brenner Baistunnel - Sozio6konomie
(Public health) - Zusammenfassender Bericht (pp. 815). Bolzano (I) / Innsbruck (A): Medizinische
Universitat Innsbruck & Brenner Basistunnel BBT SE. (Authors: Lercher et al.; road data only)

Pierrette, M., Marquis-Favre, C., Morel, J., Rioux, L.,Vallet, M., Viollon, S. & Moch, A. (2012). Noise annoyance
from industrial and road traffic combined noises: A survey and a total annoyance model comparison.
Journal of Environmental Psychology,(32 178186. (road data only)

Sato, T., Yano, T., Bjorkma, M. & Rylander, R. (2002). Comparison of community response to road traffic noise
in Japan and Sweden- Part I: Outline of surveys and dose response relationships. Journal of Sound and
Vibration, 250, 161-167.

Shimoyama, K., Nguyen, T. L., Yano, T. & Morihara, T. (2014). Social surveys on community response to road traffic
in five cities in VietnamPaper presented at the InterNoise 2014, Melbourne (AUS).

4. Road traffic noise, papers excluded

Ali, S. A. (2004). Investigation of the doset response relationship for road traffic noise in Assiut, Egypt. Applied
Acoustics, 65(11), 11131120. Reason: Insufficient data )

Amundsen, A. H., Klee boe, R. & Aasvang, G. M. (2013). Longterm effects of noise reduction measures on noise
annoyance and sleep disturbance: The Norwegian facade insulation study. Journal of the Acoustical Society
of America, 133(6), 39213928. Reason: Change study)

Babisch, W., Schulz, C., Seiwert, M. & Conrad, A. (2012)Noise annoyance as reported by 8 to 14-year-old
children. Environment and Behavior, 44(1), 68-86. (Reason: Exposure variable (15 min L aeq) not
comparable)

Banerjee, D. (2013). Road traffic noise exposure and annoyance: A crossectional study among adult Indian
population. Noise & Health, 15(66), 342-346. Reason: Outcome not comparable )

Birk, M., lvina, O., von Klot, S., Babisch, W. & Heinrich, J. (2011). Road traffic noise: self-reported noise
annoyance versus GIS modelled road traffic noise exposure. Journal of Eivironmental Monitoring, 13(11),
32373245. Reason: Outcome not comparable )

Bluhm, G., Nordling, E. & Berglind, N. (2004). Road Traffic Noise and Annoyance - An increasing Environmental
Health Problem. Noise & Health, 6, 43-49. (Reason: Outcome not comparable)

de Kluizenaar, Y., Janssen, S. A., Vos, H., Salomons, E. M., Zhou, H. & v. d. Berg, F. (2013). Road traffic noise and
annoyance: a quantification of the effect of quiet side exposure at dwellings. Int J Environ Res Public Health,
10(6), 22582270. Reason: Outcome not comparable )

Dusseldorp, A., Houthuijs, D., van Overveld, A., van Kamp, |. & Marra, M. (2011). Handreiking geluidhinder
wegverkeer [Guideline Noise Annoyance] (pp. 67): RIVM. ( Reason: Insufficient data )

Gidléf -Gunnarsson, A., O hrstrém, E.& Forssén, J. (2012b). The effect of creating a quiet side on annoyance and
sleep disturbances due to road traffic noise. Paper presented at the InterNoise 2012, New York City (USA).
(Reason: Change study)

Heinonen-Guzejev, M., Vuorinen, H. S., Kaprio, J., Heikklika, K., Mussalo -Rauhamaa, H. & Koskenvuo, M.
(2000). SeHreport of transportation noise exposure, annoyance and noise sensitivity in relation to noise
map information. Journal of Sound and Vibration, 234, 191-206. Reason: Outcome not comparable )

Jakovljevic, B., Paunovic, K. & Belojevic, G. (2009). Roadraffic noise and factors influencing noise annoyance in
an urban population. Environment International, 35(3), 552 -556. Reason: Outcome not comparable )

Klaeboe, R., Amundsen, A. H., Fyhri, A. & Solberg, S. (2004). Road traffic noisé the relationship between noise
exposure and noise annoyance in Norway. Applied Acoustics, 65(9), 893912. Reason: Change study)

Lercher, P., Boeckstael, A., Coensel, B. D., DeKoninck, L. & Botteldooren, D. (2012)he application of a notice-
event model to improve classical exposure-annoyance estimation. Paper presented at the Acoustics 2012,
Hong-Kong. (Reason: Data included in Lercher et al. 2008)

Michaud, D. S., Keith, S. E. & McMurchy, D. (2008). Annoyance anddisturbance of daily activities from road
traffic noise in Canada. Journal of the Acoustical Society of America, 123(2), 784792. Reason: No exposure-
response data)



Miedema, H. M. E. & Oudshoorn, C. G. (2001). Annoyance from transportation noise: Relation ships with
exposure Metrics DNL and DENL and their confidence intervals. Environmental Health Perspectives, 109,

409-416. Reason: M ean age group of data: 1978 (air/road), no data after 1993
Morihara, T., Sato, T. & Yano, T. (2004). Comparison ofdoset response relationships between railway and road

traffic noises: the moderating effect of distance. Journal of Sound & Vibration, 277(3), 559565. Reason:

Insufficient data )
a roadside noise barrier. Journal of the Acoustical Society of America, 119(4), 2172188. Reason: No

Nilsson, M. E. & Berglund, B. (2006). Noise annoyance and activity disturbance before and after the erection of
exposure-response data; change study)

Phan, H. Y. T., Yano, T., Phan, H. A. T., Nishimura, T., Sato, T. & Hashimoto, Y (2010). Community responses
to road traffic noise in Hanoi and Ho Chi Minh City. Applied Acoustics, 71(2), 107 -114. Reason: Data

included in Shimoyama et al. 2014 )
Renew, W. (2000). Responses To Road Traffic Noise In Brisbane. Paper presented at the BrtNoise 2000, Nice
(F). (Reason: Outcome not comparable )

5. Railway noise, papers included
Champelovier, P., Cremezi-Charlet, C. & Lambert, J. (2003). Evaluation de la géne due a l'exposition combinée
aux bruits routier et ferroviaire (Vol. Report 242). Lyon: INRETS. (for railway data)
Gidlof -Gunnarsson, A., Ogren, M., Jerson, T. & O hrstrém, E. (2012a). Railway noise annoyance and the
importance of number of trains, ground vibration, and building situational factors. Noise & Health, 14(59),

190-201.
and major caleterminants associated with rail and road noise exposure along transalpine traffic coRajms

Lercher, P., de Greve, B., Botteldooren, D., Dekoninck, L., Oettl, D., Uhrner, U. & Riidisser, J. (2008Health effects
presented at the 9th International Congress on Noise as a Public Health Problem (ICBEN), Foxwoods (USA,

cT).

Sato, T., Yano, T. & Morihara, T. (2004). Community Response to Noise from Shinkansen in Comparison with
Ordinary Railways: A Survey in Kyushu, Japan. Paper presented at the International Congress on Acoustics

ICA 2004.
Schreckenberg, D. (2013). Exposurgesponse relationship for railway noise annoyance in the middle Rhine

Valley. Paper presented at the Inter-Noise 2013, Innsbruck (A).
Yano, T., Morihara, T. & Sato, T. (2005)Community response to Shinkansen noise and vibration: a survey in

areas along the Sanyo Shinkansen Line. Paper presented at the Forum Acusticum, Budapest (H).
Yokoshima, S., Morihara, T., Ota, A. & Tamura, A. (2008). Reanalysis of dosaesponse curves of Shinkansen
railway noise. Paper presented at the 9th International Congress on Noise as a Public Health Problem

(ICBEN), Foxwoods (USA, CT).

6. Railway noise, papers excluded
Aasvang, G. M., Engdahl, B. & Rothschild, K. (2007).Annoyance and self-reported sleep disturbances due to
structurally radiated noise from railway tunnels. Applied Acoustics, 68(9), 970 -981. Reason: Acoustics not

comparable)

Breugelmans, O. R. P., Stellato, R. K. & van Poll, R. (2007Blootstelling -responsrelaties voor geluidhinder en
slaapverstoring. Een analyse van nationale gegevens [Exposureresponse relationship for noise annoyance
and sleep disturbance. An analysis of national data] (pp. 54). Den Haag (NL): RIVM. (Reason: Very few

persons exposed)
Chen, X., Tang, F., Huang, Z. &Wang, G. (2007). High-speed maglev noise impacts on residents: A case study
in Shanghai. Transportation Research: Part D, 12(6), 43448. Reason: Acoustics not comparable)
Elmenhorst, E.-M., Pennig, S., Rolny, V., Quehl, J., Mueller, U., Maal3, H. & Basne M. (2012). Examining
nocturnal railway noise and aircraft noise in the field: Sleep, psychomotor performance, and annoyance

Science of the Total Environment, 424, 48&56. Reason: Outcome and acoustics not comparable)
Heinonen-Guzejev, M., Vuorinen, H. S., Kaprio, J., Heikklik&, K., Mussalo-Rauhamaa, H. & Koskenvuo, M

(2000). SeHreport of transportation noise exposure, annoyance and noise sensitivity in relation to noise
(Reason: Outcome not comparable)

map information. Journal of Sound and Vibration, 234, 191-206.
*O0apPl OOw9dwopl YNRNASWSRxOUUUT 1 Ul UxOOUTI wUi OEUPOOUT PxUwi UOOw L

University of Salford. ( Reason: Insufficient data )



Lam, K.-C. & Au, W.-H. (2008). Human Response to a Step Change in Noise Exposure Ftidwing the Opening
of a New Railway Extension in Hong Kong. Acta Acustica united with Acustica, 94, 553 -562. Reason:
Outcome not comparable )

Lim, C., Kim, J., Hong, J. & Lee, S. (2006). The relationship between railway noise and community annoyance in
Korea. The Journal of the Acoustical Society of America, 120(4), 2032042. Reason: Insufficient data )

Miedema, H. M. E. & Oudshoorn, C. G. (2001). Annoyance from transportation noise: Relationships with
exposure Metrics DNL and DENL and their confidence intervals. Environmental Health Perspectives, 109,
409-416. Reason: M ean age group of rail data: 1981, no data after 1993

Morihara, T., Sato, T. & Yano, T. (2004). Comparison of dostresponse relationships between railway and road
traffic noises: the moderating effect of distance. Journal of Sound & Vibration, 277(3), 559565. Reason:
Insufficient data )

Oka, S., Murakami, Y., Tetsuya, H. & Yano, T. (2013). Community response to a step change in railway noise and
vibration exposures by the opening of a new Shinkansen Line. Paper presented at the InterNoise 2013,
Innsbruck (A). (Reason: Change study)

Pennig, S., Quehl, J., Miiller, U., EImenhorst, EM., Rolny, V., MaaR, H. & Basner, M. (2011). Effects of nocturnal
railway noise on annoyance: Doseresponse relationships from a field study in comparison to nocturnal
aircraft noise annoyance. Paper presented at the 10th International Congress on Noise as a Public Health
Problem (ICBEN), London (UK). (Reason: Exposure-response data only for Lnight)

Pennig, S.,Quehl, J., Mueller, U., Rolny, V., Maass, H., Basner, M. & Elmenhorst, E. M. (2012). Annoyance and
self-reported sleep disturbance due to night-time railway noise examined in the field. Journal of the
Acoustical Society of America, 132(5), 109117. Reason: exposure-response data only for Lnignt)

Schreckenberg, D., Moehler, U., Liepert, M. & Schuemer, R. (2013)The impact of railway grinding on noise
levels and resident's noise responses- Part 2: The role of information. Paper presented at the Inter-Noise
2013, Innsbruck (A). (Reason: No exposure-response data)

7. Wind turbine noise, papers included

Janssen, S. A., Vos, H., Eisses, A. R. & Pedersen, E. (201H. comparison between exposure-response
relationships for wind turbine annoyance and annoyance due to other noise sources. Journal of the
Acoustical Society of America, 130(6), 37463753.

Kuwano, S., Yano, T., Kageyama, T., Sueoka, S. & Tachibanae, H. (2014). Social survey on wind turbine noise in
Japan. Noise Control Engineering Journal, 62(6), 503520.

8. Wind turbine noise, papers excluded

Bakker, R. H., Pedersen, E., Berg, G. P. v. d., Stewart, R. E., Lok, W. & Bouma, J. (201®)pact of wind turbine
sound on annoyance, selfreported sleep disturbance and psychological distress. Science of TheTotal
Environment, 425, 42-51. (Reason: data included in Janssen et al 2017)

Magari, S. R., Smith, C. E., Schiff, M. & Rohr, A. C. (2014)Evaluation of community response to wind turbine -
related noise in Western New York State. Noise & Health, 16(71), 228239. Reason: N0 exposure response
data)

Pawlaczyk-Luszczynska, M., Dudarewicz, A., Zaborowski, K., Zamojska, M. & Waszkowska, M. (2013).
Assessment of annoyance due to wind turbine noise. Paper presented at the ICA 2013, Montreal (CDN).
(Reason: Response scale and HA definition not comparable )

Pawlaczyk-Luszczynska, M., Dudarewicz, A. & Zaborowski, K. e. a. (2014). Annoyance Related to Wind Turbine
Noise. Archives of Acoustics, 39(1), 89102. Reason: Response scale and HA definition not comparable )

Pedersen, E. & PerssonWaye, K. (2004). Perception and annoyance due to wind turbine noise-a doseresponse
relationship. Journal of the Acoustical Society of America, 116(6), 34663470. Reason: Data included in
Janssen et al, 2017

Pedersen, E. & PerssorWaye, K. (2007). Wind turbine noise, annoyance and selfreported health and well -being
in different living environments. Occupational and Environmental Medicine, 64, 480 -486. Reason: Data
included in Janssen et al ., 2011

Pedersen, E., van den Berg, F., &ker, R. & Bouma, J. (2009)Response to noise from modern wind farms in The
Netherlands. Journal of the Acoustical Society of America, 126(2), 634643. Reason: Data included in
Janssen et al, 2017



Van den Berg, F., Pedersen, E., Bouma, J. & Bakker, R2008). WINDFARM perception. Visual and acoustic
impact of wind turbine farms on residents. Final report (Vol. FP6 -2005Scienceand-Society-20, Project no.
044628). Groningen (NL): University of Groningen. (Reason: Data included in Janssen et al., 2011

Yano T., Kuwano S., Kageyama T. , Sueoka S., Tachibana H. (2013). Desesponse relationships for wind turbine
noise in Japan. Proceedings of InterNoise 2013, Innsbruck/Austria. (Reason:D ata included in Kuwano et
al., 2019

9. Combined transportation noise, papers included

Note: Some of the following papers provide exposure -response data for single noise sources. These data are
considered in the respective quantitative sections of the report.

Champelovier, P., Cremezi-Charlet, C. & Lambert, J. (2003). Evaluéion de la géne due a I'exposition combinée
aux bruits routier et ferroviaire (Report 242). Lyon: INRETS. [Sources: road traffic, rail; combined]

Lercher, P., Botteldooren, D., de Greve, B., Dekoninck, L. & Rudisser, J. (2007T.he effects of noise fronmdmned
traffic sources on annoyance: the case of interactions between rail and roaBammeseresented at the Inter
Noise 2007, Istanbul, TR. [Sources: railway, road traffic; combined]

Nguyen, T. L., Nguyen, H. Q., Yano, T., Nishimura, T., Sato, T., Morihara, T. & Hashimoto, Y. (2012). Comparison
of models to predict annoyance from combined noise in Ho Chi Minh City and Hanoi. Applied Acoustics,
73(9), 952959. [Sources: aircraft + road combined]

Pierrette, M., Marquis-Favre, C., Morel, J., Rioux, L., \allet, M., Viollon, S. & Moch, A. (2012). Noise annoyance
from industrial and road traffic combined noises: A survey and a total annoyance model comparison.
Journal of Environmental Psychology,(3p 178186. [Sources: road traffic, industrial noise; comkned]

10. Combined transportation noise, papers excluded

Brink, M. & Lercher, P. (2007). The effects of noise from combined traffic sources on annoyance: the interaction between
aircraft and road traffic noisé®aper presented at the InterNoise 2007,Istanbul (TR). (Reason: Insufficient
data)

Cremezi, C., Gautier, P. E., Lambert, J. & Champelovier, P. (2001)Annoyance due to combined noise sources-
advanced results. Paper presented at the 17. International Congress on Acoustics (ICA), Rome (I). Reason:
Data contained in Champelovier et al. , 2003

Di, G., Liu, X, Lin, Q., Zheng, Y. & He, L. (2012). The relationship between urban combined traffic noise and
annoyance: An investigation in Dalian, north of China. Science of the Total Environment, 432(0), 189194.
(Reason: Unspecific annoyance question + insufficient data )

Joncour, S., Cailhau, D., Gautier, P. E., Champelovier, P. & Lambert, J. (2000\nnoyance due to combined noise
sources. Paper presented at the InterNoise 2000, Nice (F). Reason: Data contained in Champelovier et
al., 2003)

Lam, K.-C., Chan, P:K., Chan, T-C., Aua, W.-H. & Hui, W. -C. (2009). Annoyance response to mixed
transportation noise in Hong Kong. Applied Acoustics, 70(1), 1 ¢+ 10. (Reason: I nsufficient data )

O hrstrom, E., Barregrd, K., Andersson, E., Skénberg, A., Svensson, H. & A ngerheim, P. (2007). Annoyance due
to single and combined sound exposure from railway and road traffic. Journal of the Acoustical Society of
America, 122(5), 26422652. Reason: | nsufficient data )

Sato, T. & Yano, T. (2011). Effects of airplane and helicopter noise on people living around a small airport in
Sapporo, Japan. Paper presented at the 10th International Congress on Noise as a Public Health Problem
(ICBEN), London (UK). (Reason: Insufficient da ta)

11. Stationary noise sources, paper included

Miedema, H. M. E. & Vos, H. (2004). Noise annoyance from stationary sources: Relationships with exposure
metric day evening night level (DENL) and their confidence intervals. Journal of the Acoustical Society of
America, 116, 334343. [Sources: industrial, seasonal, and shunting noise]



S4 Gradingthe quality of evidence for the expostegponse relation of %HA by aircraft noise

The confidence in the evidence with respect to exposureresponse relations between aircraft
noise levels and the percentage of high aircraft noise annoyance may be decreased for several reasons
including

Study limitations : for ethical reasons, randomized controlled trials are not feasible, and research
on the effects d environmental noise on residents in the vicinity of airports is confined to
observational studies. These have been done by means of diverse methods of participant selection,
survey type, and noise exposure assessment. We have taken the study limitationsinto account by
grading the quality of each study selected, and using it in heterogeneity analyses, as far as possible.

Inconsistency of results : The exposureresponse relations shown in Figure 2 in section 3.1.2 of
the main text reveal wide scatter between the 12 studies used here. The amounof scatter could not
beanalyzl Ewx UOx1 UOAOQWEUUwWPUWOEAwWxEUUPEOOQAWET WEVEWUOwUT 1 w
EQEw0BOUIN » wET EOQT 1 w U B Uniesoandd Badsungaldbwingraididghobthe qu ality of
evidence.
Indirectness of evidence : the GRADE system distinguishes between two types of indirectness:
the first is related to experimental interventions + which are not applicable here and have been
replaced by exposure descriptions -, the secondUa x| w? DOEOUEIT UwEDI I 1 Ul OEl UwEIT U
intervention, comparator to the intervention, and outcome of interest, and those inc luded in the
Ul Ol Y E OU w,p.(o07 B buth? Rog@ilation, Exposure, Comparator, and Outcomes (PECO) in
the studies selected here are judged to be comparable:

1 Population s: even though our sample of studies comprises different methods of participant
selection, all studies include participants exposed to everyday aircraft noise, and we do not
see relevant differences between the population and the sample of participants included in
the studies, except with respect to the age range: none of the studies includes childrent they
would need special types of annoyance questions. The typical age range for noise surveys
starts at 18 years and goes up to more than 80 years. Exceptions in our sample are thaix
studies done in the context of the HYENA project [2]: due to the primary goal of the project
{ to study the relation between hypertension and noise ¢ the age range is 4570 years.

1 Exposure: all studies analyzed here include aircraft noise, described by Lden

1 Comparator: all studies use comparable annoyance questions, comparable response scales,
and the same criterion of being highly annoyed (a73% of the response scaldength).

Outcomes are comparable, too (see Comparator).

Imprecision : This dimension is relevant mainly to small samples. In contrast, the samples of the
studies reported here are between about 300 and nearly 000 in size.

Publication bias: Most of the studies selected are journal publications, a small fraction is due to
conference papers. This distribution may be prone to publication bias, because authors and journals
may tend to publish large effects more than small effects. On the other hand, the funnel plot of
correlations (not shown here) shows a distribution of studies which is not in line with the expectation
associated with publication bias: the largest effect sizes are seen in studies of medium precisiort not
in studies with low precision. However , it should be remembered that six of the studies in the WHO
data set include residents aged 4570 years only ¢ which might have contributed to an increase of
annoyance (see main text 3.1.3)

With respect to the exposure-response relations reported here, t should be noted that all studies
included here show a statistically significant correlation between noise levels and raw scores (see
3.15), and they all show a clear increase of %HA with increasing noise levels as well. However, the
methods used in order to show the relation between Lden and %HA var y between studies (e.g., some
used binary logistic regression, some used a polynomial regression model, and one study used a
multilevel grouped regression), and we aggregated the resulting estimated data. In addition, only a



OPOOUPUA WOl wUUUEDI UwUI xOUUI EWUUEUPUUPEEOWH.OIeOUOEUDOC
to these restrictions, an assessment in terms of GRADE both of the exposuraesponse relation itself,
and with respect to the size of the effect of noise levels on %HA was not possible.

In sum, we are moderately confident in the evidence with respect to exposure-response relations
between aircraft noise levels and percentage of high aircraft noise annoyance, and like to assign the
T UEBIOE? UEUIT weedTidedsl a » w

Table S1. GRADE summary of findings for the quality of evidence related to aircraft noise and percent of

high annoyance. Health outcome based on exposureresponse relations, 12 studies

Domains Criterion Assessment Grading
Start Level Study design: cross High quality High quality
sectional = high quality
1. Study Limitations Quality of majority of High quality of No downgrade
studies (risk of bias) majority of studies
2. Inconsistency Conflicting results High between study Downgrade one
scatter level
3. Directness Direct comparison; same Same PECO No downgrade
PECO
4. Precision Small sample sizes OR Large study samples No downgrade
Low numbers of events
(HA) OR Wide
confidence intervals
5. Publication Bias Funnel plot indicates No publication bias No downgrade
Overall Judgment Moderate quality
6. Exposure- Statistically significant Not assessable
response trend %HA vs. Lden
7. Magnitude of Fit of logistic regression Not assessable
effect
8. Confounding Effect in spite of No adjustments No upgrade
adjusted confounding working
towards the nil
Overall Judgment Moderate quality

PECO = Population, Exposure, Comparator, Outcome. See explanations in 3.1.3 above.



S5 Correlations between aircraft noisenoyance raw scores and weighted vs. unweightddritise levels

In order to show comparative correlational data, Table S2 depicts correlation coefficients
between annoyance raw scores and Leq values from 14 aircraft noise studies both for the correlation
with Laeq24n and for the correlation with Lden Or Lan ¢ the latter is used in the study at Cologne Airport .

Table S2. Pearson correlationsbetween aircraft noise annoyance raw scores andLaeg,24h VS. Lden OF
Lan. The coefficients are not weighted according to sample size.

Study Location Correlation Correlation Difference
(seeS3for references) With Laeg2ah  With Lden O Lden - Laeg,24n
Lan

Babisch-Hyena D (Tegel) 0.587 0.586 -0.001
Babisch-Hyena GB (Heathrow) 0.469 0.469 0.000
Babisch-Hyena GR (Athens) 0.517 0.492 -0.025
Babisch-Hyena I (Milano -Malpensa) 0.735 0.735 0.000
Babisch-Hyena NL (Schiphol) 0.331 0.320 -0.011
Babisch-Hyena SWE (Arlanda) 0.513 0.517 +0.004
Brink 2008 Zurich before 2001 0.331 0.325 -0.006
Bartels et al. 2013 Cologne/Bonn 0.414 0.410* -0.004
Gelderblom et al. 2014 Trondheim 0.360 0.370 +0.010
Schreckenberg & Meis 2007 Fraport 0.434 0.418 -0.016
Nguyen 2012 Da Nang 0.180 0.253 +0.073
Nguyen 2011 Hanoi 0.363 0.320 -0.043
Nguyen 2011 Ho Chi Minh City 0.556 0.565 +0.009

Sato & Yano 2011 Airplanes 0.213 0.214 +0.001
40pI BT T Ul EwWEYI UET 1 OwEE 0.429 0.428 -.001

*This correlation relates to Lan

It can be seen from Table S2that the differences in the direction and amount of correlations
between aircraft noise annoyance raw scores andLaeq24hOr Lden in the aircraft noise studies used here
are rather small. The largest difference relates to a study at Da Nang airport in Vietnam, and the
reasons for this difference are unclear. The restricted range of noise levels48.9- 60.3 dBLaeqg,24n) may
be a problem, but it is shared with other studies in our sample .

S6. An analysis to detect a bias in reported correlations betwemafaimoise annoyance raw scores and
aircraft noise
SoEEOOI Ew?i UOOT OwxO00OUU2 wEUI w Odredendd wfalbiaEfond thau OUE T Uw U
distribution of effect sizes in relation to a scale indicating the precision of the effect estimation. In
former times, the funnel plot had the effect size on the X axis and the sample size or variance on the
BWERPUGW3OEEAOwWUT | wWUUEOEEUEWI UUOUWOI wUOT T wliiTECwUPAI
appear toward the top of the graph and generally cluster around the mean effect size. Smaller studies
appear toward the bottom of the graph, and (since smaller studies have more sampling error
variation in effect sizes) tend to be spread across a broad range of values. This pattern resembles a
funnel, hence thex O O U z @w @heuke of the standard error (rather than sample size or variance)
on the Y axis has the advantage of spreading out the points on thebottom halfof the scale, where the
smaller studies are plotted. This could make it easier to identify aUa O O1 [B8Jm283u
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Figure S1. Funnel plot of the relation between the correlational aircraft noise annoyance effect (related

t0 LaenA WEOEwWUT 1 WUUOEOEEUVUE W] UUOUWOT wOT T wii T ECwPOWUT T wUEOGX O] u
and indicates the EDUT EUPOOWEGEwWUUUT OT UT woOl wiOiT 1l wpEOUUTI OEUPOOEOA W
indicates the imprecision of the noise effect estimation + a larger standard error indicates lower

precision. The outer point to the right is due to the high correlation at M alpensa Airport.

In the absence of biathe studies will be distributed symmetricallyaround the mean effect size,
since the sampling error is random. In the presence of biade bottom of the plot will show a larger
concentration of studies on one side of the mean than on the other. This reflects the idea that smaller
studies (which appear toward the bottom) are more likely to be published if they have larger than
average effects, since these studies are likelier to be statistically significan4]. Looking at Figure S1,
a bias could be detected, but its direction is not quite in line with the usual expectation (of large effect
sizes at low precision): we have large effects in middle-sized studies, e.g, Milano -Malpensa, Athens,
Berlin-Tegel, and Ho Chi Minh City.

S7. Exploring the heterogeneity of correlations between annoyance raw scores and noise levels

There are indications of heterogeneity in our sample of studies when we compare correlations
between studies: The Qtest is statistically highly significant (Q = 397.877; df = 14p < 0.001), and 4,
the ratio of true to total variance (Higgins & Thompson [5]) is 96.481, which means that a large part
Ol wUOT 1T wUOUEOWYEUPEOE]l wPUWEUT wUOOwW?20U0UUI »wYEWBEOEIT wEI
correlations.

Aggregating data from heterogeneous studies may be seen as a questionable enterprise.

" OPI YT UOw?RT 1T UTUOTIT Ol PUa wanaysis:Gtuwelld ld skrprisiy Ofimlip® Ow E w Ol UE
studies, performed by different teams in different pla ces with different methods, all ended up

1 UUPOGEUDPOT wUOT 1 WUEOT wUOGET UOabOT wxEUEOI Ul UB>w OEw?EO:
providing both that the predefined eligibility criteria for the meta -analysis are sound and that the
EEUEWEUI w E §insUé],BUBL58)u Tiver® re two common ways to explore the causes of
TT01TUOTT Ol PUaAO WpEAwW BRxOOUI wUT 1 stédpdhadddteriSties aspbténtia OUUODIT U
effect moderators.

Ad (a) Even if we ignore the problem of defining an outie UOw UT PUw Ol UT OEWUEDUI Uw
guestions about the validity of the subsequent meta-analysis, since removal of studies is tantamount
UOwOEODPXxUOEUDOOWO! wlT I wegUU#,pa168). eabdiichPaG0dy avhicE UD UT UD E 2
seems to produce an outlier with respect to a certain effect size will not necessarily produce an outlier
with respect to another effect size under consideration. In our case, this would further contribute to



a reduction in comparability between datasets which are not comparable between different effect size
measures.

Ad (b) The second well-known method for exploring the causes for between -study
heterogeneity is to explore study characteristics which may systematically differ between studies.
With large datasets, this is usually done by means of meta-regression, using the effect size estimates
as the dependent variable in the regression model and the study characteristics as covariates or
predictor variables. (As the dependent variable is an effect sizet e.g., the correlation between
annoyance and the exposure level or an Odds Ratiot, the study characteristics can be interpreted as
factors moderating the effect, i.e. the dose-response relationship.) However, Borenstein et al. [3] write
on p.188: "As is true in primary studies, where we need an appropriately large ratio of subjects to
covariates in order for the analysis to be meaningful, in meta-analysis we need an appropriately large
ratio of studies to covariates. Therefore, the use of metaregression, especially with multiple
covariates, is not a recommended option when the number of studies is small. In primary studies
some have recommended a ratio of at least ten subjects for each covariate, which would correspond
to ten studies for each covariate in metaregression.” This requirement rules out performing meta -
regression with datasets containing less than ten studies, but even with a considerable amount of
studies, the result of a metaregression analysis will depend on the distribution of the moderating
variable within the dataset. With small datasets, a somewhat safer method is to use each of the
potential moderators separately as a means to split up groups, and perform separate metaanalyses
for each of the two groups, together with a mixed effects analysis comparing the groups. Mixed effect
models assume a common study variance component among the studies within each subgroup and
no common among-study variance component between the subgroups. This method has
disadvantages, too, especially the risk of overestimating differences between groups ¢ see next
section.

Exploring the betweentudy heterogeneity of correlational effects

We explored the heterogeneity of aircraft noise annoyance studies with respect to correlations
by means of subgroup analyses. Overall study quality, survey type, response rate, noise level range,
and rate of airport change were used as potential moderators of the correlations between aircraft
noise levels and individual annoyance judgments. It should be noted that all subgroup analyses
reported here (and in the following sections on road and railway noise , too) are multiple post-hoc
tests without Bonferroni correction for Q -values, and may be subject to confounding in the sense that
studies which differ with respect to one dimension (e.g., surv ey type) may partially differ with
respect to other dimensions as well (e.g., noise level range, or survey type). In order to counteract
confounding it would have been desirable to perform meta -regressions involving several of the
potential moderating fact ors as predictors in the same analysis. But this would require a greater
number of studies; as a rule of thumb the ratio of the number of studies to the number of potentially
moderating factors should be 10:1 or greater (see the preceding paragraph). The sbgroup analyses
reported here are explorative, and still have their value: they point to potential effect moderators.

With respect to study quality, it seems plausible that the effect size is related to study quality in
the sense that increasing study qudity generally contributes to decreasing error variance. On the
other hand, study quality also relates to systematic effects, like sampling bias, which may result in
biased exposureresponse correlations. Therefore, we had no specific expectations with repect to the
relation between study quality and the size of correlations. We divided the total group of 15 aircraft
noise studies in two subgroups according to our study quality rating (see Table 1in section 3.1.1 of
the maintext, UDT 1 UOOUUWEDHOUDDH wa®D CAHADEARWEQODI we Ri)FUEODUA U
and performed subgroup meta -analyses with correlations as effect size.
Amsterdam -Schiphol 200305, Stockhdm-Arlanda, Zurich before 2001, Fraport, Amsterdam -
2ET BDx1 OOw! YY! AwYUBw?200pPl Uw@UEODPUa?2 wep" 0001 Ol v! 6000w
Airplanes, Trondheim):

9 21 D111 U weng E@ies)t aummayy r = 0.479 (0.389 0.560); ¢ = 97.515

1 2 00 WUEW Bixsiudiesppsummary r = 0.365 (0.254 0.466); ¢ = 93.085



1 Q between groups (mixed effect) = 2.747; df = 1; p = 0.097.

Although the point estimates of the pooled correlations are somewhat higher in the higher -
quality group as compared to the lo wer-quality group, the Q -value of between-groups heterogeneity
is not statistically significant. In other words: the study quality does not seem to have a systematic
influence on the effect estimate based on correlations, and the heterogeneity within subgroups is still
very high.

With respect to survey type, there was no clear expectation. Standardized faceto-face
interviews, postal questionnaires, and telephone surveys all have their advantages and
disadvantages. For instance, faceto-face interviews seam to be better suited to explore very personal
experiences of respondents as compared to telephone and postal surveyson the other hand, in face-
to-face interviews the personal influence of interviewers is difficult to control. Higher annoyance
scores hawe been reported with postal vs. non-postal surveys (Janssen et al.[7]). However, it is
unclear whether there might be a similar effect with respect to exposure-annoyance correlations. We
divided the total group of 15 aircraft noise studies in two subgrou ps according to the survey type
21 Et&El EET 2 wHaOEad POl 2 wepUl O1 x1T 001 wOUwx OUUEOwWUUUYd a AwEOE w
analysis. Joining postal and telephone surveys into one group may look questionable, but due to lack
of studies, it was not possible to perform analyses separating the two.

Amsterdam -Schiphol 200305, Stockholm-Arlanda, Frankfurt, Hanoi, Ho Chi Minh City, Da Nang)
Y U GouigRe-to-face? wep9 Ub&fde2D0d, Cologne/Bonn, Japan Airplanes, Trondheim, Amsterdam
Schiphol 2002):

1 21 Et&ll E Eterestudjes): summary r = 0.481 (0.388 0.564); ¥ = 96.737

T 2 OO wioE EIEfive stugies): summary r = 0.346 (0.302 0.388); = 70.732

1 Q between groups (mixed effect) = 6.604; df = 1; p = 0.010.

The results of the mixed effects analysis between survey type groups show statistically
UPT OPI PEEOQUWI PTTT UwxOPOUwWI UUDP-OF EIEVU w @il wdiUix wEQWEICOK ERO
? Ofaceto-l EEI »puTh&ti@tarogeneity (A wb D UT D Ot EEW? WEBDIOUx wbUwl RUOUI OI
EOOxEUI EwU Ouddi B Ai?2-0ud) ull Gediiedib8tivekruh@terogeneity is statistically highly
significant. In other words: face -to-face interviews show higher correlatio ns between noise levels and
annoyance scores as compared to ndaceto face interviews, but the heterogeneity within both
groups is very high.

With respect to response rate, it is sometimes said that a low response rate in noise surveys may
be associatedwith a selection bias in favor of people highly annoyed. This might be associated with
different effects, e.g., higher annoyance judgments at all noise levels included in the study, higher
annoyance judgments at certain noise levels, a restricted range ofannoyance judgments, larger or
smaller %HA differences at 10 dB increase of noise levels, and with a lower correlation between noise
levels and annoyance judgments. In this section, we test the latter assumption. We divided the total
group of 15 aircraft noise studies in two subgroups according to the response rate in the total survey:
21 PT T wUl UxOOUT WUEUT »wpsk YUAWEDEW?200PwUI UxOOUT wWUEUT 2t
analysis.

"EOQOOPOW Ow" il Pw, DOT w" PUaOw# Ew- EOQT Ow) E x ET@gel, DrdenOE O UAwY
Heathrow, Milano -Malpensa, Amsterdam-Schiphol 200305, Cologne/Bonn, Trondheim,
Amsterdam -Schiphol 2002):

¢ 21 b1 1T wUI U xdipbtYtidied): Bumaryure 0.398 (0.318 0.473); k= 93.810

 200bpwUI Ux Gévehistudigd): Summanyp = 0.478 (0.354 0.586); k= 97.889

1 Q between groups (mixed effect) = 1.199; df = 1; p = 0.273.

The results of the mixed effects analysis between respong rate groups do not show a statistically
significant difference. The heterogeneity within each group is extremely high, and the subgroup
classification according to response rate does not show any systematic relation with the correlations
between noise levels and annoyance scores.

The effects of a restricted noisdevel range may be seen as an example of a wetknown statistical
effect: if two variables are submitted to a correlational analysis, the resulting correlation is generally



lower in case one of the variables shows little variation. As shown in Table 1 in section 3.1.10f the
main text, some aircraft noise surveys were done in a very narrow range of noise levels, e.g, 28-40
dB or 52-64 dB (i.e., a range of 12 dB), while others report a much wider range, e.g.40-75 or even 12
80 dB. We divided the total group of 15 aircraft noise studies in two subgroups according to noise
Ol YI OWUEOT 1 OWEW?T BT T mwEBDOT P 2wapidB) §rid EeliofghE Pntixedete2tO O
meta-analysis.
Schiphol 200305, Stockholm-Arlanda, Zurich before 2001, Amsterdam-2 ET Dx T OOwl YY!| AwY UGS w?
UEOT T 2we UT1 OUOW Ow" 1T Dw, DOT OW%UEOOI UUUOwW' ECOPOW" 6001
9 21 DT T woOl Ydev@nstudieS)i summanpr = 0.486 (0.366 0.591); k= 98.107
T 200bwOl Y leighusiugiés): summegy r = 0.390 (0.316 0.459); k= 91.300
1 Q between groups (mixed effect) = 1.900; df = 1; p = 0.168.
The results of the mixed effects analysis between level range groups does not show a statistically
significant difference. The summary correlations are very similar, and the heterogeneity indice s are
very high. It should be noted that some of the studies with very low minimum noise levels (e.g., <35
dB) used a cutoff at 35 or 40 dB in their own statistical analyses; even if we follow this procedure
when building subgroups, there is no statistica lly significant effect of the grouping according to level
range classes.
With respect to rate of airport change , we expected correlations between annoyance scores and
noise levels to be somewhat lower in airport change situations, because annoyance in chage
situations might be somewhat more influenced by the change situation as such, i.e., by the fact that
the airport has changed or will change in the near future. In order to explore the influence of change,
we divided the set of 13 aircraft noise studies according to the definition of change proposed by
Jansserand Guski [8] as we did before in section 3.1.2. As a consequence, two groups of studies could
clearly be defined, one group of eight UOUE DT UOWEEOOI Ew? OOPwWUEU] 6wl EOQT 1 » O1
StUEDI UOWEEOOI Ew?1 BT T wUEUT wgT EOT T 2 wl UOUx & uvalpensg | | OUIT Ouwl
(2003-2005) did not fit exactly in one of the two groups. We performed a mixed -effect meta-analysis
Of WEOUUI OEUDPOOUWET UP1 1 OQwol YI iOxgréupsE WuEOOOAEOQET wbOwUOT 1 wl
, POT w"PUaAaOwWw#Ew- EOT Ow) ExEOQOw PUxOEOI UOW3UOOET I POAWYUGB
Schiphol 200305, Stockholm-Arlanda, Frankfurt 2005, Schiphol 2002):
 ?200p wUE Ul eight btkdi@d): summapy r = 0.410 (0.31% 0.499); = 94.331
T 21 BT T wUE UfiveusiuidiesP $ummanyg= 0.420 (0.35% 0.485); k= 92.910
1 Q between groups (mixed effect) = 0.033; df = 1; p = 0.855
The two groups look similar with respect to their summary correlations and within -
heterogeneity. There is nostatistically significant difference between the two airport change groups.
This may look as a contrast to the results shown in section 3.1.2 with respect to the higher percatage
Ol wi PT T 0awEOOOal Ewx]1 UUOOUWECOwW?T BT T wUEU]I wET EOT T 2 WED U
the meaning of the data (%HA on one side, and correlation coefficients on the other side) is very
different, and (b) correlations are independent of the level of response, i.e., the same correlation may
occur in two groups differing in mean annoyance and/or mean noise level.
In summarizing the results of five different approaches to explore the heterogeneity between
studies, we have to state that there is only one moderator which shows statistically significant results
(given the restrictions mentioned at the beginning of this Ul EUD O Gaio @1l FEVUUYIT a UwOOwWET
noise annoyance show higher correlations between aircraft noise levels and aircraft noise annoyance
EUWEOOx EUI E wod GRuE? & QuudiGEIBaEt an Oun sample of 15 aircraft noise annoyance
studies. Theother potential moderators tested (overall study quality, response rate, noise level range,
and rate of airport change) do not show statistically significant relations to the observed exposure-
response correlations.



S8. Grading theguality of evidence fdahe correlation between aircraft noise levels and anneyanc

The confidence in the evidence with respect to correlations between aircraft noise levels and
aircraft noise annoyance may be decreased for several reasons, including

Study limitations : We have taken the study limitations into account by grading the quality of
each study selected and using it in heterogeneity analyses, as far as possible.

Inconsistency of results : The meta-analysis of the full range of studies reveals wide confidence
intervals and a high degree of heterogeneity, which could only to a small degree be attributed to the
survey type (face-to-face interviews vs. no faceto-face). The tests related to overall study quality,
response rate, noise level range, and rate of airpot change did not show any statistically significant
difference between respective groups. The heterogeneity between studies lead to a downgrading of
the quality of evidence. Despite the heterogeneity, all studies show positive correlations between
noise level and annoyance, and many studies show exposureresponse relations.

Indirectness of evidence : Population, Exposure, Comparator, and Outcomes (PECO) in the
studies selected here are judged to be comparable.

Imprecision : The samples of the studies reportedhere are between about 300 and nearly @00
in size, i.e., the precision is assumed to be high. In addition, the metaanalysis program weights the
input data with respect to standard error and sample size.

Publication bias: The funnel plot of Figure Sl in section 5 of this Suppmentary shows a
distribution of studies which is not in line with the expectation associated with publication bias: the
largest effect sizes are seen in studies of medium precisiont not in studies with low precision.

In sum, we are confident in the evidence with respect to correlations between aircraft noise levels

Table S3. GRADE summary of findings for the quality of evidence related to airc raft noise and
degree of annoyance. Health outcome based on correlations, 15 studies.

Domains Criterion Assessment Grading
Start Level Study design: cross High quality High quality
sectional = high qual.
1. Study Limitations Quality of majority of High quality of No
studies (risk of bias) majority of studies downgrade
2. Inconsistency Conflicting results; high | 2 High between study Downgrade
variance one level
3. Directness Direct comparison; same Same PECO No downgrade
PECO
4. Precision Small sample sizes OR Large study samples No downgrade

Low numbers of events
(HA) OR Wide confidence

intervals
5. Publication Bias Funnel plot indicates No publication bias No downgrade
Overall Judgment Moderate quality
6. Exposure-response Satistically significant All studies show Upgrade one
trend statistically significant level
exposure-response
relations
7. Magnitude of effect Weighted meanr > .5 Weighted mean r = .436 No upgrade
8. Confounding Effect in spite of No adjustments No upgrade
adjusted confounding working
towards the nil
Overall Judgment High quality

PECO = Population, Exposure, Comparator, Outcome. For explanationssee section 8.



$9. FigureS2 (funnel plot OR and %HAdifference for aircraft noise studies)
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Figure S2. Funnel plot of the relation between the logarithmized Odds Ratios and standard errors of
the %HA -difference effect in the sample of ten aircraft noise studies.

The funnel plot of the relation between logarithmized ORs and standard errors (Figure S2)
shows a certain asymmetry with respect to higher standard errors (lower precision): there is one
study showing a relatively small effect at relatively low precision (Arlanda), as well as a relatively
large effect at an even lower precision (Zurich 2001). It isunclear whether this asymmetry may be
due to publication bias.

S10. Exploring the heterogeneityliftweerstudy heterogeneity of Odds Ratios in original grouped data

We explored the heterogeneity of aircraft noise annoyance studies with respect to the OR
(referring to the increase of %HA by a 50-60 dB level increase) by means of subgroup analyses. As
discussed in section 3.1.3 with respect to correlations as effeckize measures, we imaginefive study
characteristics to be possible effect moderators: stug quality, survey type, response rate, noise level
range, and rate of airport change. Subgroup comparisons for study quality and survey type could not
be performed in this section, because there were less thanthree studies in one of the respective
comparison groups. With decreasing numbers of studies in a subgroup, the results of observational
studies are increasingly subject to uncontrollable influences.
Malpensa, Amsterd am-Schiphol, Stockholm- UOEOEEOQwWOUUPET wEIT | OUT wl YYhRAwWY UB
(Athens, Frankfurt, Hanoi, Da Nang):
T ?pbDEI Uwshsthdieb)?summary OR = 2.944 (1.818 4.782); t = 74.414
f ?2UOEOOI Ulubdubiés): sumrmgary OR = 4.243 (2.54% 7.086), k= 67.727
1 Q between groups (mixed effect) = 1.029; df = 1; p = 0.310.
The two groups do not differ statistically significantly, although the summary OR is somewhat
I DT TT UwbOwUT T w? UOE OOk WiwEHEDO w6 Twil WD EIE WuEBDOIxT 2 wi UOUx 8
"EOOPOwW#EwW- EOT Aw Y UGBS w? OOmdgeluldndob-Hehthraw, Milbhe tMalpensap! | UOD O
Amsterdam -Schiphol 200305):
T 21 BTUI Wuwd O U sinstudies)i samugry OR = 4.281 (2.917 6.281); = 61.597
f 2UOEOOI UwUI four éu@igd): suthEhaif ORws 532 (1.54% 4.159); k= 65.476
1 Q between groups (mixed effect) = 2.693; df = 1; p = 0.101.



There is astatistically non-significant tendency for a somewhat greater OR for the increase of
%HA between 50 and 60 dBLcden in studies with higher response rate, and the within heterogeneity is
somewhat smaller in this group, but these differences may have occurred by chance.
Stockholm- UOEOEEOQwW%UE OO WEODWIWEY EALY b amageDidioniaathtow, U OD O
Hanoi, Da Nang):
¢ 21 b1 T wUE Uloun Bridiesh bummangOR = 3.377 (2.20% 5.175); = 54.345
¢ ?200p wUE Ul fouEdtuli€3): Summacg OR = 3.129 (1.34% 7.302), ¢ = 84.415
1 Q between groups (mixed effect) = 0.025; df = 1; p = 0.875.
There is no statistically significant effect of the rate of airport change on the OR for the increase
of %HA from 50to 60 dB Leen. On the other hand, it seems remarkable that the heterogeneity within
O T wUBJITWET EOT 1T 2wl UOUx wDUWEOOUWDK-UBBEQEWDOPT dywlDUBOwWH T
In sum, attempts to explain the large degree of heterogeneity in the full set of aircraft noise
studies reporting the %HA -difference between 50 and 60 dBLden by means of subgroup analyses were
not successful. Neither the range of noise levels, nor the response rate or the rate of airport change
show a statistically significant influence on the OR.

S11.Meta-analysis based anodelled data

The parameters of a logistic regression of the exposureresponse relationship (i.e., the slope
parameter B and respective standard error -- calculated from logistic regreUUD OO UwWwUUDOT w?1 bl
EOCOOal EwYUBlw?2000wi pTT OawEOOOal E2WEUWEIT xI OETl OUw YEL
independent variable) were available only for four aircraft noise annoyance studies. Therefore, these
four studies were selected for the meta-analysis of ORs based on modelled data. We used the slope
parameter to estimate the OR for a 10 dB difference of exposure (either_den Or Lan). This estimation
describes the OR without referencing to a certain noise levelt it refers to the full range of exposure
levels used in a certain study. The results are illustrated in Figure S3.

Study name Subgroup within study Statistics for each study Odds ratioand 95%Cl

Odds  Lower  Upper
ratio limit limt  ZValue pValue

Brink 2008 Zirrich before 2001 2737 2201 3405 904 0,000 [ |
Nowen2011  Hanol 5078 3200 7912 7184 0,000 B
Nguen2011  Ho ChiMinh City 12205 7770 19172 1089 0,000

Ngwen2012  DaNang 2915 1246 6819 2467 0014 -

4718 22712 10048 4124 0,000

0,01 01 1 10 100

Figure S3. Odds Ratios for increase of %HA-by 10 dB Lden increase based on modelled exposure
response relations from four studies on aircraft noise annoyance. The right part of the graph contains

a forest plot of the ORs and their respective 95 % confidence intervals. The figures of the last row
indicate the summary estimates.

The metaanalysis on modelled data shows a somewhat higher summary OR (4.778) as
compared to the analysis on observed data (summary OR = 3.405). The summary OR is greater than
1 and statistically highly significant (p < 0.001). However, th e summary OR shows a wide confidence
interval (from 2.272to 10.048 in the summary row). This is wider than the summary confidence
interval of the observed data.

The test on heterogeneity shows Q = 36.345; df = 3; p = 0.000; 12 = 91.746 which means thatay

between-study heterogeneity of ORsbased on modelled data is impossible to do in a systematic way,



since there are only four studies in the data set, and a subgroup analysis cannot produce reliable
information.

S12. Grading the evidence based on Odds Ratios representing the %HA increase by a 10id&r¢atsm of
aircraft noise

The evidence with respect to OR used to determine the relative change of %HA with a 10 dB
increase of aircraft noise in terms of L¢en has been studied by means of two different types of data: (a)
the difference between observed %HA at 50 vs. 60 dB (groupedobserved data), and (b) the slope
parameter of logistic regression analyses modelling the relation between %HA and noise exposure
level. Both approaches led to statistically significant effects of the 10 dB aircraft noise level increase.
The confidence in the evidence is somewhat mixed: on the one hand, the studies are consistent with
respect to the direction on the effect: all studies show an increase in both types of data. On the other
hand, a large variation with respect to the magnitude of the increase was observed, and the causes of
this between-study heterogeneity could not be detected by the data at hand. Therefore, our
confidence in the results is high with respect to the direction of the increase of %HA, but limited with
respect to the magnitude of the increase. This limitation is due to several reasons, including

1 Study limitations : As statedin the main text (section 3.1.1) we used data from observational
studies which have been done by means of diverse methods of participant selection, survey
type, and noise exposure assessment. We tried to take the study limitations into account by
grading the quality of each study selected and using it in heterogeneity analyses, as far as
possible.

1 Inconsistency of results : The metaanalysis of the full range of studies reveals wide
confidence intervals and a high degree of heterogeneity, which could not be explained by
means of subgroup analyses.

1 Indirectness of evidence : We do not see relevant differences between the population and the
sample of participants included in the studies, except with respect to the age range (see
Babisch-Hyena).

1 Imprecision : The samples of the studies reported here arebetween about 300 and nearly
6,000 in size. In addition, the meta-analysis program weights the input data with respect to
standard error and sample size.

1 Publication bias: There is a certain unexplained asymmetry in the funnel plot of the meta-
analysis based on observed data which might be due to publication bias.

In sum, we are confident in the evidence with respect to the direction of ORs indicating an -

increase of %HA pl UwhyY wE! wOOBPUIl wOl YI OwbOEUI EUIl OWEOEwWODPOI wUOuw
regard (see TableS4 with respect to original grouped data, and Table S5 with respect to modelled

data). We are uncertain with respect to the magnitude of the increase and like to assign the grade
200E1 UEUI wgUEOPUa» wPOwUIl PUwUI T EVUES w



Table S4. GRADE summary of findings for the quality of evidence related to aircraft noise and percent of
highly annoyed persons. Health outcome: OR referring to the %HA increase per 10 dB level increase (560 dB
Lden), based on original grouped data, ten studies.

Domains

Criterion

Assessment

Grading

Start Level

Study design: cross
sectional = high qual.

High quality

High quality

1. Study Limitations
2. Inconsistency
3. Directness

4., Precision

5. Publication Bias

Quality of majority of
studies (risk of bias)

Conflicting results; high 1 2

Direct comparison; same

PECO

Small sample sizes OR
Low numbers of events
(HA) OR Wide confidence

intervals
Funnel plot indicates

High quality of majority

of studies
High between study
variance
Same PECO

Large study samples

Small publication bias

No downgrade
Downgrade one
level

No downgrade

No downgrade

Downgrade one
level

Overall Judgment

Medium quality

6. Exposure-response

Satistically significant

Most studies show

Upgrade one level

trend statisticallysignificant
ORs
7. Magnitude of effect Weighted mean OR > 2.5 Weighted mean OR = Upgrade one level

3.405

8. Confounding Effect in spite of No adjustments No upgrade

adjusted confounding working
towards the nil
Overall Judgment High quality

PECO = Population, Exposure, Comparator, Outcome. For explanations,see sectionS4

ClwAwl kwWEOOYI 9 0+ GSuxtnédiut éfledt. 5z Uwg



Table S5. GRADE summary of findings for the quality of evidence related to aircraft noise and percent of
highly annoyed persons. Health outcome: OR referring to the %HA increase per 10 dB level increase, based on
modelled data, four studies.

Domains Criterion Assessment Grading
Start Level Study design: cross High quality High quality
sectional = high qual.
1. Study Limitations Quality of majority of High quality of majority of No downgrade
studies (risk of bias) studies
2. Inconsistency Conflicting results; high 12 High between study Downgrade one
variance level
3. Directness Direct comparison; same Same PECO No downgrade
PECO
4. Precision Confidence interval Large study samples No downgrade

contains 25% harm or
benefit and no effect OR
optimal information size

reached
5. Publication Bias Funnel plot indicates Not applicable, just four Downgrade one
studies level
Overall Judgment Medium quality
6. Exposure-response Satistically significant All studies show Upgrade one
trend statisticallysignificant level
ORs
7. Magnitude of effect =~ Weighted mean OR > 2.5 Weighted mean OR = Upgrade one
4.778 level
8. Confounding Effect in spite of No adjustments No upgrade
adjusted confounding working
towards the nil
Overall Judgment High quality

PECO = Population, Exposure, Comparator, Outcome. For explanations,see sectionS4
Clwhwl kwWEOGOYI 90+ Burtnédiut éfledt. 5z Uwg

S13. The influence afodeterminantdn aircraft noise studies

Individual (or personal) confounding or moderating within -study variables are not considered
here, but it should be kept in mind that they are of great importance in explaining the variance of
individual annoyance judgments ¢ they often show correlations with individual annoyance
judgments of the same strength as do noise levels.

Attempts to explore study characteristics as between-study factors influencing the aircraft noise
effects have been done in several sections of this chapter, and it turned out that there is at least one
situational variable wh ich seems toinfluence the relation between aircraft noise levels and aircraft
OO0PUI wWEOOOAEOET 6owlUUUYI aUWEOO]I wbOW?PEPUXxOUUWET EOT T wUBL
U EOQwUUUYT aUWEOOT wbhbOw? & EEBIOEQIO has®ds BedinioraGroudtdnw 3 T B U w
section 3.1.4 of themain textOQwUUDOT wUT | wEDUUBOEUPOGBIWEDUPLE BWROBDUD~> w
UEUIT wET EOT 1 wEPUxOUUU?2 8 w. UUwxUI Ul OUEUPOOWOIT wO4 1 weEBIi i1
UEUI wiElT EOT 1 vate EDEQMAIWBACAI UV wPUwOOwxUOOT woOl wlOT 1T w?ET EOT
maintain that it should be considered in comparing exposure -response functions by different
UUUYI AaUOWEOQOEWEAWEUEPDOT w?T11 O1 UEO? WEOOEOUUDPOOUWEEOUUW
vicini ty of airports.

Other attempts to find study characteristics as potential effect moderators have not been very
UUEET UUI UGB w. 00awbOwlUl | wEEUT wOil wECUVEBDEUOBHO0DWODHI U u



associated with higher correlations as compared to other survey types (telephone and postal
interviews).

S14.Grading the quality of evidence for the expogesponse relation of %HA by road traffic ndis¢he
full WHO dataset

To a certain extent, the arguments posed in section S4 with respect to the exposure-response
relation of %HA by aircraft noise can be posed with respect to high road traffic noise annoyance in
the full WHO Road dataset: at least,study limitations have been taken into account as far as possible
However, the inconsisten cy of results is greater here as compared to aircraft noise annoyance,
because theenvironmental context (valleys vs. flat terrain, air -conditioned homes vs. unconditioned
homes, public discussions about infrastructure change vs. no public discussion) diff ers somewhat
between studies. The question ofindirectness of evidence can be answered in the same manner as
in section S4 although the age restriction due to the HYENA studies is less important here, due to
the large Hong Kong study, which is a true rand om sample of the population. Another aspect
contributing to indirectness is the difference between studies with respect to the criterion of being
highly annoyed. With respect toimprecision , it should be noted that: the Hong Kong sample includes
10077 reDE1 OUUWEOEwWPUWUEUT EwWE U wWE w? 1 mblitatod bigsOveelhterpretU UUE 4 6 w6
the small asymmetry of the funnel plot seen with respect to correlations (see 3.2.2.1) as an indication
of a slight publication bias. Therefore, the effect of noise levels on percent highly annoyed by road
traffic noise may be somewhat overestimated.

With respect to the exposure-response relations reported here, it should be noted that 20 of 21
road traffic noise studies reporting a correlation show a statistically significant correlation between
noise levels and raw scores (see 3.2.2), and they all show a clear increase of %HA with increasing
noise levels, too. However, the methods used in order to show the relation between L ¢en and %HA
varies between studies (eg., some used binary logistic regression, some used a polynomial regression
model), and we aggregated the resulting estimated data. In addition, only a minority of studies
Ul xOUUI EwWUUEUDPUUDPEEOwWDOI OUOE UD OO0 g).baetoiigse tebticiohs] | 1 EUwUD
an assessment in terms of GRADE both of the exposureresponse relation itself and the size of the
effect of noise levels on %HA was not possible.

In sum, we are not very confident in the evidence with respect to the exposure-response relation
between road traffic noise levels and % highly annoyed by road traffic noise and like to assign the
TUEE]I w? 00 see@dble®P Ua 2> w



Table S6. GRADE summary of findings for the quality of evidence related to road traffic noise
levels and percent of high annoyance. Health outcome based on exposureresponse relations, 20

studies.

Domains

Criterion

Assessment

Grading

Start Level

Study design: cross
sectional = high quality

High quality

High quality

1. Study Limitations
2. Inconsistency
3. Directness

4. Precision

5. Publication Bias

Quality of majority of
studies (risk of bias)
Conflicting results

Direct comparison; same
PECO
Small sample sizes OR
Low numbers of events
(HA) OR Wide
confidence intervals
Funnel plot indicates

majority of studies
Large scatter between

High quality of

studies

HA criterion differ

Large study samples

between studies

Not assessable

No downgrade

Downgrade one
level
Downgrade one
level
No downgrade

Overall Judgment

Low quality

6. Exposure-response

7. Magnitude of effect
8. Confounding
adjusted

Satistically significant
trend %HA vs . Lden
Fit of logistic regression
Effect in spite of
confounding working
towards the nil

Not assessable

Not assessable
No adjustments

No upgrade

Overall Judgment

Low quality

PECO = Population, Exposure, Comparator, Outcome. For explanations,see sectionS4

S15. Exploring the heterogeneity between road traffic noise studies with respect to correlations

0,00
(@)
O @%O
0,05 | 2
0
@ o,10 &
g 0,15 |
0,20
0
1,5 -1,0 -0,5 0,0 0,5 1,0 1,5
Fisher's Z

Figure S4. Funnel plot for the meta-analysis of 21 studies using Pearson correlations betweerLden Or

effect indicator.



The funnel plot of the correlational analysis (Figure $4) shows a very slight asymmetry ¢ at least
somewhat more as compared to the respective plot for the correlational aircraft noise analysis. The
points in Figure S4seem to be slightly skewed from above left to down right. In other words, there
may be some statistically non-significant low -effect studies missing, which may be due to a
publication bias, and the effect of noise levels on road noise annoyance may be somewhat
overestimated.

As expected, the test for heterogeneity is statistically highly significant: Q = 358.180; df = 20; p <
0.001. ThetA uNK S Khut whT PET wOiI EOUwWUT ECWEEOUUOWNK wxi UET O0wOI wd
between studies.

We explored the heterogeneity of road traffic noise annoyance studies with respect to
correlations by means of subgroup analyses. Given the requirement of at leastthree studies in each
of the comparison groups, overall study quality, survey type, response rate, noise exposure
descriptor, noise level range, and response scale type could be used apotential moderators of the
correlations between noise levels and individual annoyance judgments.

With respect to study quality (which relates mainly to the completeness of information given by
the authors), we divided the total group of 21 road traffic noise studies providing correlations in two
subgroups according to our study quality rating (see Table 3in section 3.20f the main text, rightmost
EOOUOOAWDOUOW?I DI A Wk Gp@UE @I U wibif @bbfauiied subdidl® O1 w
meta-analda Ul UwpPUT WEOUUI OEUPOOUWEUwWI I 11T ECwUPA&Tl w2l YI
Tegel, London-Heathrow, Athens, Milano -Malpensa, Amsterdam-Schiphol, Stockholm-Arlanda, and
Hong Kong), and K wWUUUEDPT Uwbi Ul wUEUIT EwE U w2218 Dh NanggHhBo) D U a 2 wm?2
Ho Chi Minh City, Hue, Thai Nguyen, France 1997-98, Gothenburg Apartment, Gothenburg
Detached, Kumamoto Apartment, Kumamoto Detached, Sapporo Apartment, Sapporo Detached,
and France (Pierrette)).

Results with respect to study qualit y:

T 21 D111 Uwsieastudids)asumansary r = 0.311 (0.233 0.386); k= 93.999

OSwUU

1 Q between groups (mixed effect) = 0.322; df = 1; p = 0.695.

The two groups do not differ statistically significantly. We conclude that differences in study
quality do not explain much of the between -study variance.

With respect to survey type , we divided the total group of 21 studies in two subgroups according
OOwMb-EEET 2 wphK wU UGadEt® il B Rdee@fuliEDO U X &ad3H B WP WIEEGU x wEOOUD |
of Berlin-Tegel, London-Heathrow, Athens, Milano -Malpensa, Amsterdam-Schiphol, Stockholm-

Arlanda, Da Nang, Hanoi, Ho Chi Minh City, Hue, Thai Nguyen, France 1997 -98, Hong Kong, and

France ( D1 UUI OU0I1 A8 wod IEIEW ? QOWDBEEW EOOUDPUUI-BucGdthanbargg DU4&aT UOE
Apartment, Gothenburg Detached, Kumamoto Apartment, Kumamoto Detached, Sapporo

Apartment, and Sapporo Detached.

Results with respect to survey type:

 ?1 E&ll EE T stwdipdy Kwnmary r = 0.317 (0.245 0.386); k= 95.970

1 2 OO wiof EIE sevenstpdies): summary r = 0.340 (0.28% 0.397); k= 78.600

1 Q between groups (mixed effect) = 0.245; df = 1; p = 0.621.

The two groups do not differ statistically significantly. We conclude that differences in survey
type do not explain much of the between -study variance.

With respect to response rate, we divided the group of 18 studies for which response rates were

EYEPOEEOI OwbOwUPOWUUET UOUx Uw E EKE/GUEDEDD w0 uby 11 Guxtd Q0
(<50%), and performed a mixed effects metaE OE Oa UPUd ww3 1T DUUI 1 OwUUUEDI UwUT x
UEUI 2w Ul 1 QAahda2Da ®l&ang.1HO G Minh City, Hue, Thai Nguyen, Hong Kong,
Gothenburg Apartment, Gothenburg Detache d, Kumamoto Apartment, Kumamoto Detached,
2ExxOUOw xxEUUOI OUOWEOEW2ExxOUOw#1 UEET 1 EAB w»DYIl wUUUE
Tegel, London-Heathrow, Milano -Malpensa, Amsterdam-Schiphol, and Hanoi).

Results with respect to response rate:



T ?200pbwUI Ux (i Gtudies):Bwrmarwres 0.334 (0.228 0.432); = 93.580

1 Q between groups (mixed effect) = 0.056; df = 1; p = 0.813.

The two groups do not differ statistically significantly. We conclude that differences in response
rate do not explain much of the between-study variance.

With respect to noise exposure descriptor, we divided the total group of 21 studies in two
subgroups according to noise exposure descriptor (Lden VS. Ldn). The Laen-group consisted of 14 studies
(Berlin-Tegel, London-Heathrow, Athens, Milano -Malpensa, Amsterdam-Schiphol, Stockholm-

Arlanda, Hong Kong, France 1997-98, France (Pierrette), Da Nang, Hanoi, Ho Chi Minh City, Hue,
and Thai Nguyen). The La-group consisted of seven studies (Switzerland 2012-13, Gothenburg
Apartment, Gothenburg Detached, Kumamoto Apartment, Kumamoto Detached, Sapporo

Apartment, and Sapporo Detached).

Results with respect to noise exposure descriptor :

T PlLaen? w cptuckes): summary r = 0.317 (0.24% 0.386); £ = 95.970

1 “PLan? segenstudies): summary r = 0.340 (0.28% 0.397); k= 78.600

1 Q between groups (mixed effect) = 0.245; df = 1; p = 0.621.

The two groups do not differ statistically significantly. We conclude that the noise level
descriptor does not explain much of the variance between studies.

With respect to noise level range, we divided the total group of 21 studies in two subgroups
EEEOQUEDOT wUOOwWOOPUT woOl YI OWUEOT 1 OwE w ? fodpl(d30dB) BT 1 » wpst
performed a mixed effects meta-E OE QA UPUS w31 1 w?1 BT T wUtESiudies @erbm-OUx wEOOU
Tegel, London-Heathrow, Athens, Milano -Malpensa, Amsterdam-Schiphol, Stockholm-Arlanda,

Switzerland, Hong Kong, France 199798, and Gothenburg x EUUOI OUAB w31 1 w?2O00pPwWwUED
consisted of 11 studies (Da Nang, Hanoi, Ho Chi Minh City, Hue, Thai Nguyen, France (Lyon),

Gothenburg Detached, Kumamoto Apartment, Kumamot o Detached, Sapporo Apartment, and

Sapporo Detached).

Results with respect to noise level range:

1 21 b1 1 wlds &idies): aupmary r = 0.321 (0.263 0.377); k= 93.018

T 200PwWUEODT I 2 wphhwUUOUEDIT UMalnrs 6s®BEsUa wUwi wy 8t + Y woepyd |l |

1 Q between groups (mixed effect) = 0.021; df = 1; p = 0.885.

The two groups are very similar, there is no statistically significant difference. We conclude that
differences in level range do not explain much of the between-study variance.

With respect to response scale type, we divided the total group of 21 studies in two subgroups
U0 xUAB w31 1 w?OUOTI UPEEOQWUEEOT » wl UOUx WEOOUDUUIT Ewli wwnUE
Detached, Kumamoto Apartment, Kumamoto Detached, Sapporo Apartment, and Sapporo
#1 UEET 1 EGw3T 1 w?Y]l UEEOwUE ETeyed, uohdontHgathuotk, ADEnE) WilahoE wOT w! 1 U
Malpensa, Amsterdam-Schiphol 200305, Stockholm-Arlanda, Switzerland, Hong Kong, France 1997-

98, Da Nang, Hanoi, Ho Chi Minh City, Hue, and Thai Ng uyen.

Results with respect to response scale type:

T 20001 U Bekdsudiesipsummary r = 0.362 (0.328 0.396); F = 9.990

1 Q between groups (mixed effect) = 2.124; df =1; p = 0.145

The two groups do not differ statistically significantly. We conclude that differences in response
scale type do not explain much of the between-study variance.

S16.Grading the evidence based on road traffic noise correlations

The arguments posed in section S14 with respect to exposure-response relations between %HA
and road traffic noise levels can more or less be posed for the analysis of annoyance correlations:
study limitations have been taken into account as far as possible, theénconsistency of r esults is
somewhat greater here as compared to aircraft noise annoyance, because there is a zero correlation
in one study, and the environmental context differs between studies in the full WHO road traffic



dataset. On the other hand, 20 of 21 studies showstatistically highly significant positive correlations
between road traffic noise level and annoyance scores. With respect topublication bias, we interpret
the small asymmetry of the funnel plot as an indication of a slight publication bias. Therefore, th e

effect of noise levels on road noise annoyance may be somewhat overestimated.

In sum, we are moderately confident in the evidence with respect to correlations between road
traffic noise levels and road traffic noise annoyance and like to assign the grade? OOET UEUI w@UEOD U

(see TableSy).

Table S7. GRADE summary of findings for the quality of evidence related to road traffic noise
and degree of annoyance. Health outcome based on correlations, 21 studies.

Domains

Criterion

Assessment

Grading

Start Level

Study design: cross
sectional = high quality

High quality

High quality

1. Study Limitations
2. Inconsistency
3. Directness

4. Precision

5. Publication Bias

Quality of majority of
studies (risk of bias)
Conflicting results; high
|2
Direct comparison; same
PECO
Small sample sizes OR
Low numbers of events
(HA) OR Wide
confidence intervals
Funnel plot indicates

High quality of
majority of studies
High between study
variance

Same PECO

Large study samples

Slight publication bias

No downgrade
Downgrade one
level

No downgrade

No downgrade

Downgrade one
level

Overall Judgment

Low quality

6. Exposure-response

7. Magnitude of effect

8. Confounding
adjusted

Satistically significant
trend

Weighted meanr > .5
Effect in spite of

confounding working
towards the nil

20 of 21 studies show
statistically significant
exposure-response
relations
Weighted meanr =
325
No adjustments

Upgrade one level

No upgrade

No upgrade

Overall Judgment

Moderate quality

PECO = Population, Exposure, Comparator, Outcome. For explanations,see sectionS4



S17. FigureS5: Funnel plot of the relation between OR and %HA difference effect for road traffic noise, based
on observed data
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Figure Sb5. The funnel plot shows a definite asymmetry around the summary OR effect: there seem to
be more low-precision studies reporting a high OR (log OR > 1.0) as there are high precision studies.

S18. Exploring the betweentudy heterogeneity of Odds Ratiosoiriginal groupedoad traffic noiselata

We explored the heterogeneity of road traffic noise annoyance studies with respect to the OR
(referring to the increase of %HA by a 50-60 dB level increase) by means of subgroup analyses. Given
the requirement of at least three studies in each of the comparison groups, overall study quality,
survey type, noise exposure descriptor, response rate, and response scale type could be used as
potential moderators of the ORs referring to the observed %HA increase per Laeq24 level increase
from 50-60 dB.

With respect to study quality, we divided the group of 12 road traffic noise studies providing
%HA data at comparable levels in two subgroups according to our study quality rating (see Table 3
(quality rating ,321), and performed subgroup meta-analyses with correlations as effect size. Seven
UUUEDI UwpkPl Ul wUEUI E wE Ulegel] bridéniHeathwwl Btebd) Milano eMalpedsd,p O
Amsterdam -Schiphol, Stockholm-Arlanda, and Hong Kong), and five studies were rE U1 EwEUw? OOP1 U
GUEODUA?» wp2 bAI)BranckAPOBE @dthgriblirg Apartment, Gothenburg Detached, and
Kumamoto Apartment).

Results with respect to study quality:

T 21 D1 1T 1 Uwsikeastudids)asumantary OR = 2.893 (1.718 4.871);12= 71.926

T 2 00w wg U Ee Btldes):lsummary OR = 2.540 (1.41% 4.561);12= 0.000

Q between groups (mixed effect) = 0.106; df = 1; p = 0.745.

The two groups do not differ statistically significantly. We conclude that differences in study
quality do not explain much of the between-study variance.

With respect to survey type, we divided the group of 12 studies providing %HA data at
EOOXxEUEEOI woOl YI OUwbOwUPpb OwUEE Mgl UEPE D@ UWEBSBLROOW? EEE
(four UUUEDI UKG to-taded wuPUEEF w E OO U DTeYel, Eanddr-Haathiow) Q\héns,
Milano -Malpensa, Amsterdam-Schiphol, Stockholm-Arlanda, France 199798, and Hong Kong). The
?200wlEEET »wl UOUx wEOOUDUUI-1B,ucbthenb@rd Apbrtment) GEtiieEburd Y hul
Detached, and Kumamoto Apartment.

Results with respect to survey type:



T 2?1 Et&ll E E éightwstgdies): summary OR = 2.876 (1.754 4.715);12 = 67.348

1 ? OO wiof EEfour siugies): summary OR = 2.518 (1.368 4.635);12= 0.000

Q between groups (mixed effect) = 0110; df = 1; p = 0.740.

The two groups do not differ statistically significantly. We conclude that differences in survey
type do not explain much of the between -study variance.

With respect to noise exposure descriptor, we divided the group of 12 studies providing
observed %HA differences at different noise exposure descriptors in two subgroups according to
noise exposure descriptor (Lden VS. Lan). The Lden-group consisted of eight studies (Berlin-Tegel,
London-Heathrow, Athens, Milano -Malpensa, Amsterdam-Schiphol, Stockholm-Arlanda, Hong
Kong, and France 199798). The Lan-group consisted of four studies (Switzerland 2012-2013,

Gothenburg Apartment, Gothenburg Detached, and Kumamoto Apartment).

Results with respect to noise exposure descriptor:

1  7PLaen? wigpt studies): summary OR = 2.876 (1.754 4.715);12= 67.348

1 “PLan? fogp studies): summary OR = 2.518 (1.368 4.635);12 = 0.000

Q between groups (mixed effect) = 0.110; df = 1; p = 0.740.

The two groups do not differ statistically significantly. We conclude that the noise level
descriptor does not explain much of the variance between studies.

With respect to response rate, we divided the group of ten studies for which both response rates
EOQEwWOEUI UYl Ewd' wWEEUEwP] Ul wEYEDPOEEI 0uwbPpO®Oxw06 OwwWUED UDW
EQEW? 00PwWUI UxOOUT wUEUIT 2 wpdk Y U A CandlySiE 1Six btutliesyépartedE WE wODR 1
Ew 21 BT T w Ul UxOOUI w UE UdArandagp Hahg 1KENg, OGotiekbOrg @patindeor,

Gothenburg Detached, and Kumamoto Apartment). FOUUwUUUEPT UwUIl x OUUI EwEwW? 00PI
(Berlin-Tegel, London-Heathrow, Milano -Malpensa, and Amsterdam-Schiphol).

Results with respect to response rate:

9 21 D1 T wUI1 U xdxGtldies) Gunthary QRgs 2.430 (1.379 4.282);12 = 53.155

T 2 00b wU I Wk @hinUsigies): summary OR = 3.067 (1.846 5.095);12 = 44.881

Q between groups (mixed effect) = 0.360; df = 1; p = 0.549.

The two groups do not differ statistically significantly. We conclude that differences in response
rate do not explain much of the between-study variance.

With respect to response scale type, we divided the total group of 12 studies which provided
both original grouped data for %HA at 50 and 60 dB Lden and for response scale type in two subgroups
EEEOUEDOT wU O uth e studiEsEAD sdaAIE $epd, autnfiomostly at 60% of the response scale)

EQOEw? OUOI U mifesdies, B Es®ps respgnse scale, cubff at 73% of the response scale). The

YT UEEOQWUEEO! 2 wl UOUxwWEOOUDPUUT EwOIi w& OUdnd Kiidmotd w x EUUO]
xEUUOI OUB w31 1 w?O0UOI UDE E GPegel, LborxHedhtd®, AB¢hsl MEanoGi w! 1 UOD «

Malpensa, Amsterdam-Schiphol 200305, Stockholm-Arlanda, Switzerland, Hong Kong, and France

199798.

Results with respect to response scale type:

2 YU E EtOreewtyries): summary OR = 2.254 (1.11% 4.426);12= 0.000

1 20001 U bitestidesk.coummary OR = 2.942 (1.844 4.693);12= 64.013

Q between groups (mixed effect) = 0.405; df = 1; p = 0.525.

The two groups do not differ statistically significantly. We conclude that differences in response
scale type do not explain much of the between-study variance.

S19. Meta-analysis based on modelled data

The parameters of a logistic regression of the exposureresponse relationship (i.e., B, the
Ul Ux1 EUPYI WUUEOQOEEUEwW UUOUWEEOEUOGEUT Ewi UOOWOOT PUUPE WU
EOOOal E2 wEUWEIT xI OEl OUw YEUDEE Ol LindépénBent Waridble) 0v® UT wi R x O
available for 19 road traffic noise annoyance studies. We used the slope parameter to estimate the OR
for a 10 dB difference of exposure in terms ofLden (11 studies),Ldn (sevenstudies) or Laeq.24n (One study).
The results are presented in Figure S6.



Study name Subgroup within study Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio lim it limit Z-Value p-Value
Brink 2013 CH (Vers. 2) 2413 1946 2993 8,026 0,000 =
Shimoyama 2014 Da Nang 67,775 16,690 275,221 5,897 0,000 i
Shimoyama 2014 Hanoi 3,661 2,450 5,472 6,331 0,000 -
Shimoyama 2014 Ho Chi Minh City 1,644 0,864 3,128 1,515 0,130 -+
Shimoyama 2014 Hue 4,066 1964 8420 3,777 0,000 —
Shimoyama 2014 Thai Nguyen 40,658 14,952 110,561 7.259 0,000 —
Champelovier 2003 France 2,460 2,022 2,992 9,000 0,000 ||
Brown 2015 Hongkong 2,203 1,959 2,478 13,167 0,000 [ |
Lercher 2008 ALPNAP: Mainroad 2,255 1,943 2,617 10,697 0,000 | |
Lercher 2008 ALPNAP: M otorway 2,654 2,190 3,216 9,959 0,000 | ]
Lercher 2008 BBT door-to-door: Mainroad 1,992 1,806 2,197 13,780 0,000 [ ]
Lercher 2008 BBT door-to-door: Motorway 2,199 1,921 2,517 11,420 0,000 [ |
Lercher 2008 BBT phone: Motorway+Mainroad 1,818 1,548 2,136 7,293 0,000 | |
Sato 2002 Gothenburg Appartment 4166 2,934 5914 7,981 0,000 -
Sato 2002 Gothenburg Detached 6,363 3,908 10,359 7441 0,000 —i
Sato 2002 Kumamoto Appartment 3,152 1,924 5,163 4,558 0,000 -
Sato 2002 Kumamoto Detached 3,694 2,207 6,183 4,97 0,000 ——
Sato 2002 Sapporo Appartment 7117 3,212 15771 4,835 0,000 ———
Sato 2002 Sapporo Detached 5214 2,765 9,830 5,103 0,000 ——

3,033 2,592 3,549 13,843 0,000 ¢

0,01 0,1 1 10 100

Figure S66 w. EEUW1 EUDPOUWEOEWNK G WEOOTI PET OET wbOUIT UYEOU Wi OUwUT T w
EOOOaAIT E2 wE E (ki increhsd of foyduréfflc noise. The right part of the graph contains a forest

plot of the ORs and their respective 95% confidence intervals. The figures of the last row indicate the

summary estimates.

The summary effect of the 10 dB level increase from modelled data is somewhat greater (OR =
3.033;95%CI = 2.5923.549; p < 0.001) than we have seen ithe foregoing analysis based on observed
data. Except for the Ho Chi Minh study, all ORs are greater than 1 and highly statistically significant.
On the other hand, the confidence intervals of the Da Nang and Thai Nguyen studies are very large,
for reasons not known at present.

The heterogeneity test shows statistically highly significant differences between studies: Q =
129.605; df = 18; p < 0.001. The#+ 86.112 indicates that more than80% of the total variance is due to
20001 » wYEUDEOEd. wEI UP1 1 OWwUUUEDI



S20. FigureS7. Funnel plot of the relation between OR and %HA difference effect for road traffic noise
annoyance, based on modelled data
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Figure S7. Funnel plot of the relation between the logarithmized Odds Ratios (based on modelled
data) and standard errors of the %HA -difference effect in the sample of 19 road traffic noise studies.

The funnel plot of the relation between the logarithmized ORs (based on modelled data) and
standard errors of the %HA -dif ference effect in the sample of 19 road traffic noise studies Figure S7)
is skewed: the two studies reporting the largest effects (Da Nang and Thai Nguyen) are associated
with the two largest standard errors, and there is no study reporting lower effect s izes at lower
standard errors. This situation indicates a bias towards over-estimation of effects estimated by
modelled road traffic noise data.

We explored the effect of the two studies with extreme ORs (Da Nang and Thai Nguyen) by
excluding them from an additional meta -analysis (not shown here) based on modelled data: The
summary OR decreased from 3.033 to 2.683 (95%1 = 2.365 3.044; p < 0.001), but the betweeistudy
heterogeneity as well as the skewed funnel plot remain very similar. We conclude that even excluding
the two studies with extreme ORs, there is a statistically highly significant effect of the 10 dB level
increase (OR > 1 based on modelled data), but there still is a bias towards effecbverestimation.

S21. Exploring the betweestudy heerogeneity of Odds Ratios in modeltedd traffic noiselata

We explored the heterogeneity of road traffic noise annoyance studies with respect to the OR for
a 10 dB level increase based on modelled data by means of subgroup analyses. Given the requiremen
of at least three studies in each of the comparison groups, overall study quality, noise level range,
noise exposure descriptor, response rate, survey type, and response scale type could be used as
potential moderators of the correlations between noise levels and individual annoyance judgments.
With respect to study quality, we divided the group of 19 road traffic noise studies providing
modelled data in two subgroups according to our study quality rating (see Table 3in section 3.2 of
and performed subgroup meta-analyses with ORs1 I I 1 E0wUP&l 8 w2PRwWUUUED]I Uwbi C
GUEOPUa? wp' 001 five Apinke twdigs)) Fnd A3 dtudies were rated as? OOPT Uw@UEODPUA »
(Switzerland 2012-13, Da Nang, Hanoi, Ho Chi Minh City, Hue, Thai Nguyen, France 1997-98,
Gothenburg Apartment, Gothenburg Detached, Kumamoto Apartment, Kumamoto Detached,
Sapporo Apartment, and Sapporo Detached).



Results with respect to sudy quality:

1 21 BT 1T 1 UwsaxkGttdize):$dammargOR = 2.151 (1.97% 2.342);12= 57.064

1 Q between groups (mixed effect) = 19.303; df = 1; p = 0.000.

The two groups differ statistically significantly. Lower quality studies are associated with larger
ORs. We conclude that differences in study quality may explain parts of the between -study variance.

With respect to noise level range, we divided the total group of 14 studies w hich provided both
the Lden-range as well as modelled data on %HA in two subgroups according to noise level range, a
21 DT T WUEOT T » wpst YWE! AWEOEWEwW? OOPwWUEOT 1 » wi-andyix wp@t YE! 4
3T T w?2T PTT WUEDT 1 2 wibu éulitliesu Endz28rami JHbhgEKeong, IFrance 199798, and
&OUT 1 OEUUT w xEUUOI OUAB w3 T 1 wtehGtbdies)(BlNamgp HanolJHd(Chiw E OO U D U C
Minh City, Hue, Thai Nguyen, Gothenburg Detached, Kumamoto Apartment, Kumamoto Detached,

Sapporo Apartment, and Sapporo Detached).

Results with respect to noise level range:

1 2 BT T wUBU btideslu gummary OR = 2.584 (2.119 3.150):12 = 74.090

1 2 00 P wU tedstubtliesyuspmmary OR = 5.700 (3.58% 9.071);12= 81.810

1 Q between groups (mixed effect) = 9.24; df = 1; p = 0.002.

The two groups differ statistically significantly: 2 OOP w Ol YI OWUEOT | » w@RIUEDIT Uw U
EEUI EwOOwWOOET 001l EWEEUEWEUWEOOXxEUI EwOOwW?1 BT T wol YI OwUE
OO0UI EwUT EQwUOT 1T w? 00 h aubdnalysialliarerédtet to théJHipheE leveld) stafting at
Kt wE! OwbkT DOT wlOT T w?2T BT T woOl Wdcibels Wked fe.b.2atdW dBUNEHR IHohgt UUE U U w U
Kong study). We conclude that differences in level range do explain parts of the between-study
variance, but there may be a confounding effect of the absolute position of the study within the range
of noise levels.

With respect to noise exposure descriptor (Lden VS. Lan), we divided the group of 19 studies
providing modelled data intwo UUET UOU x UwE E&DwW E @ isuuB&uraup consisted
of 12 studies (Hong Kong, France 199798; five Alpine studies, Da Nang, Hanoi, Ho Chi Minh City,

Hue, and Thai Nguyen). The La-group consisted of sevenstudies (Switzerland 2012-13, Gothenburg
Apartment, Gothenburg Detached, Kumamoto Apartment, Kumamoto Detached, Sapporo
Apartment, and Sapporo Detached).

Results with respect to noise exposure descriptor:

1 7Lan? gegenstudies): summary OR = 4.063 (2.938 5.630);12= 73.422

1 Q between groups (mixed effect) =5.917; df = 1; p = 0.015.

The two groups differ statistically significant ly ¢ ignoring the restrictions due to multiple testing
etc. The Lan-group shows somewhat higher ORs as compared to theLden-group. It should be noted
that a similar effect of the exposure descriptor was not observed in the analysis based on observed
data.

With respect to survey type, we divided the group of 19 studies providing modelled data in two
SUET UOUx UwE E E Oto-E B Brinee WpWE D E B K wESIERIEQuWIIEDIT UA&au3 T 1 w?i EF
i EETl 2wl UOUx wEOOUDUUI E w8, wo Agnke sitdi€sODadant HaEnGi EHo @HuN N A
, DPOT w" PUaOw' Ul OWEOQE w31 -ohH EHEIT 0adbr®iddd 2fl Switac&h®d 20128 F |
three Alpine studies, Gothenburg Apartment, Gothenburg Detached, Kumamoto Apartment,

Kumamoto Detached, Sapporo Apartment, and Sapporo Detached.

Results with respect to survey type:

1 21 Et&ll E Ehine siudies): summary OR = 2.941 (2.31¥ 3.732):12= 88.657

1 ? OO wiof EIE terestudjes): summary OR = 3.168 (2.52% 3.973);12= 83.455

1 Q between groups (mixed effect) = 0.197; df = 1; p = 0.667.

The two groups do not differ statistically significantly. We conclude that differences in survey
type do not explain much of the between -study variance.

With respect to response rate, we divided the group of 17 studies for which both response rates
EOQEwWOOE!I OO0l Ewd' wWEEUEwPI Ul wuEYEDOEEOI 960w BPUUYEHPIOY
EQEwW?200bPwUIl UxOOUI wUEUI a miged kffgdls Aretadbaly&isupoirteeh éudied E w



Ul xOUUT EwEwW?T BT T w UI Ux Gifved Alping Estidies, uGqtheblrl wparinént, O w
Gothenburg Detached, Kumamoto Apa rtment, Kumamoto Detached, Sapporo Apartment, Sapporo
#1 UEET 1 EOQw#Ew- EOT Ow' Ow" 1T bw, POT w"PUaOw' Ul OWEOEwW3T EPuw
Ul Ux O0UiwauAIEne studiesgand Hanoi).

Results with respect to response rate:

1 200bP wUI U x Ghed $tudiesE Simmaryd®R = 2.628 (2.118 3.262);12 = 64.665

1 Q between groups (mixed effect) = 3.122; df = 1; p = 0.077.

The two groups do not differ statistically significantly, although there is a tendency for higher
A UWEQwOOPwUIl UxOOUT wUEUT U8 w. OwUT 1T wOUOT 1T Uwil EGEOWUT T wi U
We conclude that differences in response rate do not explain much of the betweenstudy variance.

With respect to response scaletype, we divided the total group of 19 studies which provided
both exposure-response functions for %HA and for response scale type in two subgroups according
OOw? VYl UE miGeustudies, Gk wuwdp Ux OOUT WUEEOT wUUIT x Uek stiei®sE 11? OUOT UDI
Ul UxOOUT WUEEOT wUUT xUAG w3 1 w thrdée NpiBeOsiudies, E30thenurg UO U x w E O
Apartment, Gothenburg Detached, Kumamoto Apartment, Kumamoto Detached, Sapporo

xEUUOI OUOWEOGEW2ExxOUOw#1 UEET 1 EGw3T 1 w? OUQKWMGEEO? wi U

France 199798,two Alpine studies, Da Nang. Hanoi, Ho Chi Minh City, Hue, and Thai Nguyen.

Results with respect to response scale type:

1 ? Y U misestudieg): summary OR = 3.345 (2.576 4.354);12= 85.281

1 20001 Uekdudeosiuspmmary OR = 2.819 (2.284 3.481);12= 87.349

1 Q between groups (mixed effect) = 0.985; df = 1; p = 0.321.

The two groups do not differ statistically significantly. We conclude that differences in response
scale type do not explain much of the between-study varia nce.

S22. Grading the evidenad Odds Ratios representing the %Hiacrease per 10 dB level increase of road
traffic noise

Similar arguments as posed in section S16 with respect to the road traffic noise annoyance
evidence based on correlations can be psed with respect to the evidence of OR representing the
%HA increase per 10 dB increase of road traffic noise level:study limitations have been taken into
account as far as possible, thenconsistency of results is similar here as compared to the correlational
analyses. However, the reasons differ: all level effects indicate a %HA increase (in terms of OR > 1),
but the size of the effect differs between studiest there are even several studies reportingstatistically
non-significant effects, especially on observed data. On the other hand, 18 of 19 studies show ORs
based on modelled data, which are greater than 1 and statistically highly significant. The question of
indirectness of evidence can be answered in the @ame manner as in sectiors Sl4 and S16, while the
guestion of imprecision must be discussed: with observed data on the %HA difference between 50
and 60 dB, we found a large variation in the number of participants within these two level classes,
while this p roblem does not occur with modelled data. On the other hand, it is difficult to decide
whether the difference between ORs based on observed data and ORs based on modelled data is due
to the fact that the former explicitly uses a well specified level differ ence (56060 dB) while the latter
uses a mathematical model and a level difference which is not bound to any specific noise level, or
the difference between ORs is simply due to the fact that one uses observed data and the other
modelled ones. With respect to publication bias, we interpret the asymmetry of the funnel plots for
the original grouped data as well as for the modeled data as an indication of a bias. The effect of the
10 dB difference in noise levels on %HA by road noise may be overestimated.

The quality of evidence is moderate in the case of original data (see TableS8), and high in the
case of modelled data (see Table9).



Table S8. GRADE summary of findings for the quality of evidence related to road traffic noise
and percent of highly annoyed persons. Health outcome: OR referring to the %HA increase per 10
dB level increase (5660 dB Lden), based on original grouped data, 12 studies.

Domains

Criterion

Assessment

Grading

Start Level

Study design: cross
sectional = high
quality

High quality

High quality

1. Study Limitations
2. Inconsistency
3. Directness

4. Precision

5. Publication Bias

Quality of majority of
studies (risk of bias)
Conflicting results;
high 12
Direct comparison;
same PECO
Small sample sizes OR
Low numbers of
events (HA) OR Wide
confidence intervals
Funnel plot indicates

High quality of majority
of studies
High between study
variance
Same PECO

Large study samples

Small publication bias

No downgrade
Downgrade one
level

No downgrade

No downgrade

Downgrade one
level

Overall Judgment

Low quality

6. Exposure-response

7. Magnitude of effect

Statistically significant
trend

Weighted mean OR >
25

Half of the studies show
statistically significant
ORs
Weighted mean OR =
2.738

No upgrade

Upgrade one level

8. Confounding Effect in spite of No adjustments No upgrade
adjusted confounding working
towards the nil
Overall Judgment Moderate
quality

PECO =

OR = 2.5 converted to" OT 1 O] B W= medium effect.

Population, Exposure, Comparator, Outcome. For explanations, see section S4



Table S9. GRADE summary of findings for the quality of evidence related to road traffic noise
and percent of highly annoyed persons. Health outcome: OR referring to the %HA increase per 10
dB level increase, based onmodelled data, 19 studies.

Domains

Criterion

Assessment

Grading

Start Level

Study design: cross
sectional = high quality

High quality

High quality

1. Study Limitations
2. Inconsistency
3. Directness

4., Precision

5. Publication Bias

Quality of majority of
studies (risk of bias)
Conflicting results; high
|2
Direct comparison; same
PECO
Confidence interval
contains 25% harm or
benefit and no effect OR
optimal information size
reached
Funnel plot indicates

High quality in the
majority of studies
High between study
variance
Same PECO

Large study samples

Small publication bias

No downgrade
Downgrade one
level

No downgrade

No downgrade

Downgrade one
level

Overall Judgment

Low quality

6. Exposure-response

7. Magnitude of effect

Statistically significant
trend

Weighted mean OR >
25

18 out of 19 studies
show statistically
significant ORs
Weighted mean OR =
3.033

Upgrade one level

Upgrade one level

8. Confounding Effect in spite of No adjustments No upgrade
adjusted confounding working
towards the nil
Overall Judgment High quality

PECO =

1wl wl §k WEODY I 9 0 S thédiuth érfiedt. Oz Uw g

S23. The influence afodeterminantdn road trafficnoise studies

Population, Exposure, Comparator, Outcome. For explanations, see section S4

As stated in section S13, individual noise annoyance judgments of residents are to a large extent
influenced by confounding or moderating personal variables (e.g., noise sensitivity, and coping
capacity). We do not discuss thesewithin -study variables here. Instead, we like to mention between-
study co-determinants which apply to many residents and should be taken into account when
analyzing noise annoyance from road traffic noise:

a) Environmental conditions relating to the sound transmission between source and survey
participants : Most of the noise surveys in Europe take place in rather flat terrains, and in
homes without air -conditioning. If we compare studies performed in valleys with studies
performed in flat terrain, we should take care of the so-called amphitheater effect, i.e., the
propagation of sound to the valley slopes, including back -and-forth reflections of sounds
produced in the valley. In the past, it has been shown that annoyance responses are usually
higher in Alpine areas than in non -Alpine areas at similar levels of continuous sound levels.
If we compare studies performed in air -conditioned homes with studies where air -
conditio ning is rare, we should be aware that the standard ICBEN/ISO annoyance question
does not distinguish between inside and outside. However, study participants in air-
conditioned homes may mostly relate to the inside of the house, while the responses in non
air-conditioned homes will relate both to the outside and the inside.



b) Access to quietness:Since O hrstrom et al. 10] published their paper on the benefits of access
to quietness, a series of papers (mostly from Scandinavia) showed data supporting the
hypothesis that residential road traffic noise annoyance is partially reduced by means of a
200Dl Uwi EAEE] 2 wepbd1l  OWEWO]I UUwIl BRxOUI EwUPET wOi wUOT 1
recreational areas in the vicinity of the dwelling). For instance, De K luizenaar et al. [11] report
that the availability of a relatively quiet fagade at home is associated with less road traffic
noise annoyance,compared to noise annoyance levels ofAmsterdam residents with similar
noise levels at the most exposed facade.

c) Motorway vs. urban roads: Based on a large European survey including more than 5,000
participants, Miedema [120w xd wt + ¢ WEOOEOQUEI Eow? Owi BT T1 UwOI YI
EOOOAEOQETl wlOT EOwOUT 1 UWUOEEWUUET I PE2 8 w( Owl@dET UwUOw
be the difference in quiet moments: Highways usually do not have any quiet period at all,
but other roads usually do ¢ at least during the night and oftentimes also during the day.
There are other differences between highways and urban main roads, e.g, the percentage of
heavy (and loud) trucks is usually larger at highways than at urban main roads (at
comparable Laeq) and higher during the night than during daytime. This day/night difference
is much smaller at highways. On the other hand, Lercher et al. [13] asked whether noise from
a main road could be more annoying than noise from a highway. By means of traffic
modeling and survey information from two studies in alpine valleys, the authors found that
under certain conditions of topography, traffic ¢ omposition, and settlement patterns main
UOEEUwWOEAWETI WEUUOGEDEUI EwPPUT wi PTTT UWEOOOAEOET OQwEC
UOUIl O1 UT 2 wE OE w? b @4ih theGaubd(pattéritaxeucthEeptOvibichumy help to
increase the power of noise desciptors to predict health effects.

These factors also should be taken into account, if results between different studies are to be
compared.

S24. Grading the quality of evidence for the exposesponse relation of %HA by railway traffic noise

To a certain extent, the arguments posed in section S14 with respect to road traffic noise
annoyance exposureresponse relations can be posed with respect to railway traffic noise annoyance
ERRs:study limitations have been taken into account as far as possible, thénconsistency of results
is shown by the large spread of data points at medium and high noise levels, partially due to different
environmental conditions between studies (leading to a downgrade). This time, the directness of
comparisons between studies is reduced, becauseabout one half of the studies use a different
E1 T DOPUDPOOW O w ?dsbcbripérédutoE tHed Gied Kaff, resulting in an additional
downgrading. On the other hand, we do not see relevant differences between the population and the
sample of participants included in the studies. Imprecision is no problem, since we deal with sample
sizes between about 500 to 2000 participants. We do not see any indication of apublication bias. All
studies show statistically significant exposure-response relations (leading to an upgrade), and most
of the studies provide an indication of a noise effect in terms of Pseudo-R2> 0.10

In sum, we are moderately confident in the evidence with respect to exposure-response relations
between railway noise levels and percentage of high railway traffic noise annoyance, and like to
EUUDT OwlOT 1 wi UEEIT usee TAeBIOE U1 wW@UEODUA > w



Table S10. GRADE summary of findings for the quality of evidence related to railway noise

levels and %HA . Health outcome based on exposureresponse relations, nine studies.
Domains Criterion Assessment Grading
Start Level Study design: cross high quality High quality
sectional = high quality
1. Study Limitations Quality of majority of High quality of No downgrade
studies (risk of bias) majority of studies
2. Inconsistency Conflicting results High between study Downgrade one
variance level
3. Directness Direct comparison; same  The definition of HA Downgrade one
PECO differ s between studies level
4. Precision Small sample sizes OR Large study samples No downgrade
Low numbers of events
(HA) OR Wide
confidence intervals
5. Publication Bias Funnel plot indicates No indication of No downgrade
publication bias
Overall Judgment Low quality
6. Exposure-response  Statistically significant All studies show Upgrade one level
trend statistically significant
exposure-response
relations

Fit of logistic regression Most of the studies
provided R2 > 0.10

No adjustments

7. Magnitude of effect

8. Confounding Effect in spite of
adjusted confounding working
towards the nil

No upgrade

No upgrade

Overall Judgment

Moderate quality

PECO = Population, Exposure, Comparator, Outcome. For explanations,see sectionS4



S25. FigureS8. Funnel plotfor the meteanalysis okightstudies using Pearson correlations betwegg2an
and railway noise annoyance raw scores
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Figure S8. Funnel plot for the meta-analysis of eight studies using Pearson correlations between
Laeq2sn EOEWUEDOPEA WOOBPUI wEOOOA& EOE | wU ENote:we Oftthe tirdlas? %D UI | Uz Uw9 2 w
overlap almost completely.
The funnel plot (Figure SB) of the correlational analysis shows an asymmetric relation to the
Ol EOQwpbI DT T U1 EwOOPUT wiiilTEVOwWUPRWOT wOT T wi DT T OwUUUEDI U
xOPOUwpli POI wYEOOI a wUUUE atAeast) théredoeuotbied tudids with Smilard U U OB 1 U-»
effects missing. The unusual high correlation observed in this Rhine valley study can neither be easily
attributed to any technical irregularity, nor to the long lasting public discussions about effects of
railway noise in the study are as, except if we assume that public discussion of noise effects
contributes to increased coefficients of correlation between exposure and annoyance, especially at
higher noise levels. Another possible cause for the high correlation might be that railway so und
calculations were done as closegrained as possible, that is the loudest facade as well as the floor
level of the resident's home was included in the sound level calculations. At present, we can state that
the correlational effect of noise levels on railway noise annoyance raw scores seems to be somewhat
biased to the right - not in the sense of overestimation associated with high standard errors; the
distribution of effect sizes around the summary correlation simply is not symmetric.
The test on hekrogeneity between the eight studies was statistically highly significant: Q =
279.544; df = 7; p < 0.001. Thé ¥ 97.496- which means that a very large part of the total variance is
due to variance between studies.

S26. Exploring the heterogeneity megenrailway noisestudies based on correlations

Yano et al. [15] found that the vibration levels from Shinkansen trains in their study were
statistically significant higher than those from conventional railways, and that railway noise
annoyance assessedt this line seemed to be strongly associated with vibrations, as well as with the
infrastructure changes in the survey areas. Both aspects may be a cause for the betweentudy
variance, and we performed the same metaanalysis as above excluding the YanoeShinkansen study
(Figure 99).

The summary correlation of meta-analysis on correlations, excluding the Yano-Shinkansen
study, (r =0.417,Figure S9) is very similar to the one reported before (including the Yano-Shinkansen
study), and the heterogeneity is very similar, too (Q = 273.366; df = 6; p < 0.0012 E 97.805). In other
words: The exclusion of the Yano-Shinkansen study did not reduce the variance between studies.



Stucly name Subgroup within study Statistics for each study Correlation and 95} Cl

Lower Upper
Correlation limit limit Z-Value p-Value

Gidloef-G. 2012 Survey1: rail, novibrations 0286 0205 0363 6,670 0,000 L
Gidloef-G. 2012 Survey2: rail, noise & vibrations 0432 035 0504 9,851 0,000
Gidloef-G. 2012 Survey: rail, many frains 0371 0306 043 10,39 0,000 E ]
Yano 2005 convenfional rail 0497 0,458 0,534 21,367 0,000
Schreckenb. 2013 rail: Rheintel 0699 0669 0727 30,051 0,000 ||
Champelovier 2003 rail: France 0234 0,161 0,305 6,164 0,000 .-
Yokoshima 2008 Shinkansen: Kenagawa 0,296 0,234 0,355 8,995 0,000 .

0417 0263 0550 4,989 0,000

40 050 000 0,50 100

Figure S9. Meta-analysis of sevenstudies using Pearson correlations betweenLaeq,24n and railway
noise annoyance raw scoresThe right part of the graph contains a forest plot of the correlations and
their respective 95% confidence intervals. The figures of the last row indicate the summary estimates.

In order to look for other sources of between-study variance, we performed subgroup analyses
with respect to correlations between railway noise levels (Laeq2sn) and individual annoyance
judgments. Given the requirement of at least three studies in each of the comparison groups, only
overall study quality and noise level range could be used as potential moderators of the correlations.

With respect to study quality , we divided the group of seven railway noise studies (after
excluding the Yano-Shinkansen study) in two subgroups according to our study quality rating (see
Table 5 in section 3.3 of the main textOw UBDT T UOOUUWEOOUOOA wbOU Quand
200p1 U? wop@ RELY and gerfothiedsbt@rioup meta-analyses with correlations as effect size.

3T UIT wUUOUEDIT Uwrll iU Gwd@in ddifFilkie®dnd the Rhine valley study), four
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study, and the Kanagawa Shinkansen study).

Results with respect to study quality :

T 2 BT 1T 1 U uw@hieE €ugiesh summary r = 0.518 (0.243 0.716);12= 98.331

T ?200pI1 UwddlEstdids)asumnepry r = 0.334 (0.198 0.465);12 = 95.247

1 Q between groups (mixed effect) = 1.509; df = 1; p = 0.219.

Although the higher quality studies seem to be associated with higher correlations, the two
groups do not differ statistically significantly. We conclude that differences in study quality do not
explain much of the between-study variance.

With respect to noise level range, we divided the group of seven studies in two subgroups

according to noise level range Ew? 1 BT T w U E Ollach2Amnis0 EyunEu WO OP wUEOT 1 2

Laeq24n)) and performed a mixed effects meta-E OEQa UPUG w3 T 1T w?21 BT T dudd bod®di 1 2 wil UOL

studies (France 199798, Rhine valley, Japan conventional trains, and Shinkansen Kanagawa). The
200pPwWUEOT 1 2 wil U bideGidibtsMdied (havibEatiod) haise + vibration, many trains).

Results with respect to noise level range:

T 21 bUE Qi fobur stugies): summary r = 0.454 (0.216 0.641);12= 98.729

1 2 O0O0b wU thibd studies)gsummary r = 0.364 (0.283 0.439):12=71.129

1 Q between groups (mixed effect) = 0.553; df = 1; p = 0.457.

The two groups are very similar ; there is no statistically significant difference. We conclude that
differences in level range do not explain much of the between-study variance.

S27.Grading the evidence based on railway noise correlations

To a large extent, the arguments posed in sectionS15 with respect to road traffic noise annoyance
correlations can be posed with respect to railway traffic noise annoyance correlations. Study
limitations have been taken into account as far as possibleand the inconsistency of results is similar
to the road traffic noise correlations: the height of the railway correlations mainly varies from r=0.234
to 0.497¢ with one exception (r = 0.699 in the Rhinevalley study). All correlations are statistically
highly significant and positive. With respect to the indirectness of evidence, we do not see relevant
differences between the population and the sample of participants included in the studies.



Imprecision is no problem, since we deal with sample sizes from about 500 to 2000 participants.
With respect to publi cation bias, the scatter around the mean summary correlation is not asymmetric

in a sense that could be easily interpreted as an indication of a publication bias.

In sum, we are confident in the evidence with respect to correlations between railway noise

Table S11. GRADE summary of findings for the quality of evidence related to railway noise and
degree of annoyance. Health outcome based on correlations eight studies.

Domains

Criterion

Assessment

Grading

Start Level

Study design: cross
sectional = high quality

High quality

High quality

1. Study Limitations
2. Inconsistency
3. Directness

4. Precision

5. Publication Bias

Quality of majority of
studies (risk of bias)
Conflicting results; high
12
Direct comparison; same
PECO
Small sample sizes OR
Low numbers of events
(HA) OR Wide
confidence intervals
Funnel plot indicates

High quality of majority
of studies
High between study
variance
Same PECO

Large study samples

No indication of
publication bias

No downgrade
Downgrade one
level

No downgrade

No downgrade

No downgrade

Overall Judgment

Moderate quality

6. Exposure-response

Satistically significant
trend

All studies show
statistically significant
exposure-response
relations

Upgrade one level

7. Magnitude of effect Weighted meanr > .5 Weighted mean r = .412 No upgrade
(/ .417 excluding one
study)
8. Confounding Effect in spite of No adjustments No upgrade
adjusted confounding working
towards the nil
Overall Judgment High quality

PECO = Population, Exposure, Comparator, Outcome. For explanations,see sectionS4

S28. FigureS10 (Funnel plotof noise effects based on the increase of %HA by a 10 dB increase (from 50 to 60
dB Laeqg,24n) railway noise in observed data

In order to illustrate the possible bias with respect to OR, Figure S10 shows a funnel plot of the
Odds Ratio in relation to the respective standard error, and it can be observed that there is a bias: the
distribution of ORs with respect to the standard error is asymmetric and skewed. Studies reporting
higher ORs are often associated with high standard errors. It seems that the metaanalysis based on
ORs shows an overestimation in the same direction as the comparable analysidased on correlations

of raw data.
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Figure S10. Funnel plot of the meta-analysis of railway noise effects based on the increase of %HA by
a 10 dB increase (from 50 to 60 dB.aeq24n) railway noise in observed data. Odds Ratios are used as
effectindicators.

The test on heterogeneity showsstatistically significant differences between the seven studies:
Q =24.085; df = 6; p = 0.0012 £ 75.088 which means that a large part of the total variance is due to
variance between studies.

S29. Exploring the betweestudy heterogeneity of Odds Ratios in original grouped dateailway noise
annoyance

We explored some study characteristics as potential effect moderators. One of them was the
exclusion of the Shinkansen part of the studies by Yano et al.(2005). We performed a metaanalysis
of the six railway studies (the original seven, excluding the Yano-Shinkansen study, seeFigure S11)
and found a small increase of the summary OR (from 3.396 to 4.023) associated with astatistically
non-significant heterogeneity test: Q = 9.899; df = 5; p = 0.07& + 49.489,.e., the proportion of the
total variance, which is due to true variance between studies, has been reduced by excluding the
Yano-Shinkansen study. This is in contrast to the meta-analysis of correlations, where no statistically
significant reduction of heterogeneity has been observed, when the Yano-Shinkansen study was
removed from the dataset.

Study name Subgroup within study Statistics for each study Qdds ratio and 95% CI

Odds  Lower  Upper

ratio limit limit ZValue  pValue
Gidoef-G. 2012 Survey 1: rail, novibraticns 732 2100 25528 3124 0,002 —_—lb——
Gidioef-G. 2012 Survey?2: rail, noise & vibrations 4130 1,79 9509 333 0,001 ——
Gidioef-G. 2012 Survey3: rail, many trains 8813 4540 17,105 6,431 0,000 ——
Yano 2005 conventional rail 3191 2055 4957 5165 0,000 "
Charmpelovier 2003 rail: France 2383 0938 5953 1,825 0,088 —il—
Yokoshirra 2008 Shinkansen: Kanagawa 2645 1311 5337 2716 0,007 ——

4023 2627 6159 6,404 0,000 ’

0,01 0,1 1 10 100

Figure S11. Odds Ratios and 95% confidence intervals from six studies, (based on observed data) for

O 1 wbOEUI EUT woil wlOi T wUEOT woOil w? 1 Dl Hraiwdy @dsé ahefightux 1 UUOOU wi UO
part of the graph contains a forest plot of the ORs and their respective 95% confidence intervals. The

figures of the last row indicate the summary estimates.



We further explored the heterogeneity of railway noise annoyance studies with respect to the
ORs referring to the %HA increase at a 50-60 dB levd increase by means of a subgroup analysis.
Given the requirement of at least three studies in each of the comparison groups, only the noise level
range could be used as a potential moderator of the annoyanceORs of %HA due to the 10 dB increase
from 50 to 60 dB Laeg,24n.
We divided the group of six studies providing both %HA data at comparable levels as well as
OO0DPUI woOl YI OWUEOT 1 wEEVUEwWPOwWUPOWUUET UOUXxUWEEEOUEDOT wuo
Ew? OOP1 UwU E @dB) andipetobimgckanixed effects metaE OEOa UD UG w3 T 1 w21 BT T wUE (
consisted of three studies (France 199798, Japanese conventional trains, and Shinkansen Kanagawa).
3T T w?200pPwWUEODT 1 2 withte®GIdoastided (h® wbtatiol, wdisk wvibration, and many

trains).
Results with respect to noise level range:
¢ 21 D111 Uuhteesfubiésy summmary OR = 2.923 (2.069 4.132),12= 0.000

T ?200pPI U wtireeGiudies)usgmmary OR = 6.676 (4.134 10.781),120.000

1 Q between groups (mixed effect) = 7.497; df = 1; p = 0.006.

The two groups do differ statistically significantlyo wUT T w. 1 Uwi OUwWUT T w?00pP1 UwU]|
EOOUPEI UEEQawi BT T 1T UwUOT EOQwi OUwWUT T w?2T BT T 1T UWUEOTT 2wl UOL
range explain part of the between-study variance. On the other hand, we should remember that the
lower range studies in our analysis all are related to the higher levels, starting at 41 dB, while the
21 PT T wol YT OWUEOT 1 2decitbé&sidiver (eld wad 22 ER)iD iaphahe¥el cahifdnal trains
study). We conclude that differences in level range do explain parts of the between-study variance,
but there may be a confounding effect of the absolute position of the study within the range of noise
levels.

S30. Meta-analysisof railwaynoise OR$ased on modelled data

Ten of 11 railway noise annoyance studies provided complete modelled data, (i.e., B, the
Ul Uxl EUPYI WUUEOEEUEwWI UUOUWEEOEUOEUI Ewi UOOwWOOT PUUPE wU
EOOOal E2» wEUwWEIT x lafdEhe Gdisal ékposuBe Hevad hsOndependent variable: in nine
studies Laen and in one study Laeq24n). These data were used in order to calculateORsreferring to the
%HA increase per 10 dB level increase. The next metaanalysis is based on these OR estimges (Figure
S12).

Study name Subgroup within study Statistics for each study Qdds ratio and 95% CI

Odds Lower Upper

ratio limit limit  Z-Value p-Value
Gidloef-G. 2012 Survey: rail, no vibrations 7614 2972 19507 4,229 0,000 —_——
Gidloef-G. 2012 Survey?2: rail, noise & vibrations 4711 2617 8,482 5,167 0,000 ——
Gidloef-G. 2012 Survey3: rail, many trains 7614 4574 12,674 7,808 0,000 —-
Yano 2005 conventional rail 2,841 2442 3,305 13,529 0,000 .
Yano 2005 Shinkansen 14,202 7,076 28,502 7,466 0,000 -t
Schreckenb. 2013 rail: Rheintal 3975 3405 4,641 17,468 0,000 [ |
Champelovier 2003  rail: France 2,014 1655 2,450 7,000 0,000 .
Lercher 2008 rail: Tirol, ALPNAP 2552 2119 3,075 9,863 0,000 [ ]
Lercher 2008 rail: Tirol, BBT face-to-face 2,41 2121 2,733 13,750 0,000 .
Lercher 2008 rail; Tirol, BBT phone 2998 2474 3,633 11,204 0,000 ||

3526 2830 4,393 11,231 0,000 &
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Figure S12 Odds Ratios and 95% confidence intervals (based on modelled data)referring to the %HA
increase per 10 dB (Len) increase of railway noise in ten studies. The right part of the graph contains a
forest plot of the ORs and their respective 95% confidence intervals. The figures of the last row
indicate the summary estimates.

All of the ten studies included show ORs> 1 and are statistically highly significant. The summary
OR is 3.526, which is comparable to the summary OR based on observed data. The summary
confidence interval ranges from 2.8to 4.4, which is somewhat smaller than those of the analysis based



on observed data. The first Gidl 6f study and the Shinkansen study show the largest confidence
intervals. The reasons for large confidence interval in the Gidl6f study are unknown at present; a
possible reason in case of the Shinkansen study may be connected to the effect of vibrations on noise
annoyance (seeS2) and to the large slope of the exposureresponse relation found in this study t see
section 3.3.1 of this report.

The heterogeneity test is statistically highly statistically significant: Q = 79.894; df = 9; p < 0.001.
The 12=88.735 which means that about 90 percent of the total variance is due to the variance between
studies. We explored the heterogeneity (seeS3l) and found the range of noise levels to be a candidate
for explaining parts of the variance between studies. On the other hand, lower n oise level ranges are
associated with high noise levels in our sample of studies ¢ this can be seen as a confounding factor.
In addition, S3l shows that a part of the heterogeneity between studies decreases slightly, when the
Yano/Shinkansen study is excluded from the analysis; the OR decreasestoo (from 3.526 to 3.181).

S31. Exploring the between study heterogeneity of Odds Ratios baseadetied datan railway noise
annoyance

We explored several study characteristics as potential effect moderators. One of them was the
Shinkansen part of the studies by Yano et al., others are shown below. We first performed a meta
analysis of the data setfrom figure S12 in section S; excluding the Yano-Shinkansen study (Figure
S13).

Figure S13. Odds Ratios and 95% confidence intervals (based on modelled data)referring to the %HA
increase per 10 dB [L¢en) increase of railway noise in 9 studies (excluding the Yano-Shinkansen study).
The right part of the graph contains a forest plot of the ORs and their respective 95 % confidence
intervals. The figures of the last row indicate the summary estimates.

It turned out that both the summary OR (from 3.526 to 3.181) and the heterogeneity decreased.
However, there is still a statistically highly significant heterogeneity (Q = 59.502, df = 8; p < 0.0012=
86.555).



