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Summary

The project .Sleep disturbance and night-time aircraft noise' has been carried out in the frame-

work of the research program Health Impact Assessment Amsterdam Airport Schiphol (Gezond-

heidskundige Evaluatie Schiphol - GES). The project consisted of a pilot and main study. The

f,reld work of the main study has been carried out from November 1999 to April 2001 .

In the main study 418 adult subjects, living at 15 locations at close distance and farther away

from Schiphol, participated for 11 days and nights. At each location the study has been carried

out in two succeeding intervals with about equal number of subjects'

Aircraft noise has been measured using one outdoor noise monitor and an indoor noise monitor in

the bedroom of each subject.

After a subject agreed to participate in the study, he/she filled out an extensive questionnaire.

During the freld study at a location, a request to fill out a non-response questionnaire was sent at

random to apartof the addresses that received the original invitation to participate. In total 451

non-respondents retumed the non-response questionnaire. During their participation in the freld

study subjects filled out a diary on the computer each evening before going to bed and each

moming after getting up. Úr this report detailed information is given about the results obtained

from the questionnaires and diaries, and about the 15 locations. In TNO report 2001.206 the

tables and frgures supplementary to the present report are presented. This report does not con-

sider other aspects of the study, such as results obtained with actimetry, and exposure-effect

relationships. These relationships are given in TNO report 2002.027, together with details about

the statistical analyses of the data. TNO-PG report 2002.028, RIVM report number 441520019'

2002, contains the main results of the study and estimates of the prevalence of effects of night-

time aircraft noise in the vicinity of Schiphol, and is written in Dutch.

Locations

The report discusses the selection of the 1 5 locations. It is a prerequisite that the selected loca-

tions should be a good reflection of the residential areas in the vicinity of Schiphol aþort, to be

able to use the results for estimating the prevalence of adverse effects on sleep of aircraft to and

from Schiphol. In the selection of the 15 locations the following aspects have been taken into

account:
o Night-time aircrart noise exposure. Locatiorrs have been selected with only a few night-time

aircraft (this tumed out to be on average one indoor atrcraft.noise event on an indoor noise

monitor in two trights between 23 and6 hours) up to locations with the highest night-time air-

craft noise exposure in residential areas in the vicinity of schiphol;

o participation in the secondphase ofsound insulationprogram ofschiphol. The sequence of

possible locations has been chosen such that the field study at a location took place before the

phase of the sound insulation program based on the night-time aircraft noise exposure started

(which aimed at substantial sound insulation of the bedrooms), to avoid situations in which in-

door night-time aircraft noise exposure changed substantially in the period just before the study

took place;
. Degree of urbanisation. rJrbanisation is classified in five categories from 1, very much urban-

ised, to 5, not urbanised. The selectedlocations coverthese frve urbanisation classes;
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. Type of dwellings. Most of the possible locations have primarily houses in a row, detached
and 2-under-1-roof houses, and high-rise flats and multi-storey buildings are rare. Where pos-
sible locations have been selected which include high-rise flats and multi-storey buildings;

o Size of location. Locations have been selected with at least 200 addresses in an area of 500 to
500 m;

o Presence of other night-time noise sources. Two locations have been selected with substantial
local through haffic and two locations with (some) night-time railway trafhc.

Nighftime aircrafi noise me asurements
The outdoor noise monitor has been in operation from22 hours in the evening to t hours in the
moming during each night of the study nights. Lr total, the outdoor noise monitor measured
nearly 17 000 aircraft noise events. At location 38 the largest number of aircraft noise events have
been detected on the outdoor noise monitor (2143), and at location 44 the fewest (176). Night 5
(Friday night to Saturday morning) is on average the busiest night with 1763 atrcraft.noise events,
compared to on average 1498 aircraft noise events during the 10 other nights.

From the indoor noise measurements the number of aircraft noise events measured in the bed-
rooms of subjects during lhet sleep period time has been assessed. The total number of aircraft
noise events detected on the indoor noise monit ors is 63242. At location 3 8 the number of indoor
aircraft noise events have been detected: subjects have on average during 11 sleep period t'mes
been exposedto 342 indoor aircraft noise events. At location 44 the lowest number has on aver-
age been assessed: 20 indoor aircraft noise events during sleep of subjects. The average number
of aircraft noise events during sleep are about a factor 1.7 times larger at night 5 (Friday night to
Saturday moming) and at 

"ight 
6 (Saturday night to Sunday moming) than at the other 9 nights.

This is not only because there is more aircraft during 
"ight 

5 and to a lesser extent also at tright 6,
but mainly because people sleep up to a later time in the morning on Saturday and Sunday mom-
ing.

Long-term night+ime aircrart noise exposure
Data about long-tenn night-time aircraft noise exposure in 1999 and 2000 in the vicinity of Schi-
phol have been obtained from NLR. These dataare based on calculations. For the present study,
RIVM calculated by using the inforrnation obtained from NLR, values of night-time aircraft noise
exposure appropriate for the place of the outdoor noise monitor at each of the 15 locations. Two
of these long-term aircraft noise exposure measures are Lbu23-07h andLbi23-07h, respectively
the outdoor and indoor equivalent sound levels from 23 to 7 hours, averaged over one year.

Comparison of location-dependent and subject-related night-time aircrart noise exposure
From the outdoor and indoor aircraft noise exposure of subjects during the eleven sleep period
times, for each subject the outdoor (Lo) and indoor equivalent sound level (Li) has been calcu-
lated, taking into account the duration of sleep period times. At a given location, Li varies from
subject to subject. Li is a good reflection ofthe individual aircraft noise exposure, not only
during the 1 I sleep period times of a subject, but also on a time scale of a year (this will be shown
in TNO report 2002.027).
In this report the relations between the median value of Lo andLbt23-07h and between the
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median value of Li artdLbiz3-}7h have been considered. The correlation coefficient between

median Lo and Lbt23-07h is 0.88. On average, median Lo is about equal to Lbu23-07h. The

correlation coefficient between median Li and Lbi23-07his 0.75. On average, median Li is about

equal to Lbi23-07h.
The report shows that if the individual values of Li of subjects are compared withLbi23-07h

there is a large scatter of data. This implies that at a given location (with a given value of Lbi23 -
07h which is equal for each subject atthatlocation) the individual aircraft noise exposure during

sleep period time varies considerable from subject to subject.

Selection of subjects

At nearly each location more than sufficient candidates were interested in participating in the

study. To obtain a study population that resembled the population in the vicinity of Schiphol as

much as possible, only a very few exclusion criteria have been used. Subjects have been excluded

if they did plan to sleep elsewhere during one or more of the study nights, if they did have to

nurse a family member extensively during night-time (this does not include the normal activities

of taking care of young children), or if they did start using strong sleeping pills recently before

the start of the study (within six weeks). To obtain a good reflection of the population in the

vicinity of Schiphol selection has been based on age, gender, and further on sequence of showing

interest to participate.

Results about subjects and non-respondents

In report 2001.206 the results obtained with subjects and non-respondents are discussed.

Comparison ofresults for subjects and non-respondents

One of the aims of the study is to provide information on basis of which the prevalence of ad-

verse effects of night-time aircraft noise exposure on the population in the vicinity of Schiphol

can be estimated. The non-response study has been urdertaken to estimate a possible selection

bias of subjects by first establishing differences in the distribution of variables in the population

of subjects and in the population of non-respondents, and then assessing the consequences of the

observed differences on exposure-effect relationships.

Twenty-one variables have been identifred for which the distribution among subjects and the

distribution among non-respondents is statistically significant different (for more information see

chapter 5 and Appendix F of TNO report 2002.027). One of these variables is age: subjects are

yormger than non-respondents. When estimating the prevalence of adverse effects in the study

population in the vicinity of Schiphol, age distribution of that population is known. Therefore,

with respect to these estimates, differences between subjects and non-respondents are irrelevant.

Differences in age distribution of subjects and non-respondents are able to explain differences

between subjects and non-respondents in 10 of the other 20 variables. Since the recent start of
using sleeping pills was used in the selection of subjects, and no selection has been applied to

non-respondents, the selection procedure is able to explain all of part of the differences in use of
sleeping pills between subjects and non-respondents. Therefore, there are nine variables (apart

from age) with distributions that are different between subject and non-respondents, if age is

taken into account. Four of the variables, with distributions that are different between subject and

non-respondents, are related to or can be explained by the factor circumstances. These are citi-
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zenship, composition of household, type of dwelling, job (own or inmates') related to Schiphol.
The other five variables, with distributions that are different between subject and non-
respondents, are related to attitudinal aspects. It concerns two variables (satisfaction with insula-
tion against outdoor noises and satisfaction with insulation against neighbouring noises) that may
have an association with adverse effects of aircraft noise and three variables that are related to
atrcraft.noise (recognition living under a flight path, worried about health impact from aircraft
noise, atrcraft.noise consequences of sleep). Ír two of the last three cases subjects evaluate their
situation more positive than non-respondents, and in one case less positive. In TNO report
2002.027 exposure-effect relationships with these three variables as effect variables and night-
time aircraft noise as exposure variable are given. Those exposure-effect relationships show only
minor differences between subjects and non-respondents. Therefore, only small and unimportant
differences exist between subjects and non-respondents, ifage distribution is taken into account.
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lntroduction

1.1 Framework and objectives of the study

The study has been carried out in the framework of the research program Health Lnpact Assess-

ment Schiphol (Gezondheidskundige Evaluatie Schiphol - GES). The Ministries of the Environ-

ment (VROM), Traffic (V&\\D, and Health (VWS) finance this program, and it is co-ordinated by

the National Institute of Public Health and the Environment (RIVM). The freld study has been

carried out in the vicinity of airport Schiphol, located near Amsterdam.

The objectives ofthe studY are:

a. To assess relationships between night-time aircraft noise exposure and measures of

sleep disturbance, health and daily functioning. The effect of aircraft noise in the so-

called edges of the nlLdIfi(23 to 24 hours and 6 to 7 hours) is of special interest;

b. To provide information on the basis of which the prevalence of effects induced by

night-time arcraftin the population in the vicinity of Schiphol can be estimated.

The investigation consisted of a pilot and main study. The pilot study has been carried out in 1998

(passchier-Vermeer et a1., 1999). It has been undertaken to obtain information to design the main

study in detail. The freld investigation of the main study has been carried out in the period from

November 1999 to April 2001. The results of the main study have been reported in:

o The present TNO report 2001.205 with detailed information about the subject and non-

response population, obtained from questionnaires and diaries, and about the locations at

which the main study has been carried out;

o TNO-rep ort200I.206 with tables and frgures related to report 2001.205, and with pictures of

locations;
o TNO report 2002.027, containing the statistical anaþses of the study;

. TNO rapport 20O2.O28,RIVM rapportnummer 447520019,2002, with the main results of the

study and estimates of the prevalence of effects of night-time aircraft.noise in the vicinity of

Schiphol, written in Dutch.

The contents of the report is discussed in more detail in section 1.3.

1.2 Lay out of the main studY

In the study 418 adult subjects participated. They were exposed during their participation in the

study to night-time aircraft noise as it usually occurs in their bedroom. The study has been carried

out successively at 15 locations in residential areas within 20 km from Schiphol. The villages and

towns where the locations are situated together with their label are given in table 1 of chapter 5.

¡r figure 1 of chapter 6 the 15 locations are indicated on a map of the surroundings of Schiphol.

The map also shows the so-calle d20 and26 dB(A) night-time atrcraftnoise contours, calculated

by NLR (Nationaal Lucht- en Ruimtevaartlaboratorium, National Aerospace Laboratory) on the
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basis of aircraft during the night (for these contours night-time was taken as from 23 to 6hours)
to and from Schiphol in 2000.

At each location the study was carried out during two subsequent intervals of 1l days. For the
assessment of night-time noise exposure of subjects, indoor and outdoor noise measurements
have been carried out simultaneously fuom22 - t hours during the nights the field study was
performed at a given location. Indoor noise measurements have been performed in the bedroom
ofeach subject during each ofhis/her participation nights. At each location one outdoor noise
monitor has been in operation. hr the memory of each operating outdoor and indoor noise monitor
the measured equivalent sound levels over a second and information about the time of measure-
ment in the period fuom22 to t hours have been stored. Identification of aircraft noise events
occurred by comparing the stored noise and time data with information obtained from
FANOMOS, the flight track monitoring system of the Civil Aviation Enforcement Agency of the
Ministry of V&W.
Subjects participated during one interval from a Monday evening starting at22hotxs until a
Friday morning 11 days later. After a subject agreed to participate in the study, he/she filled out
an extensive questionnaire (the English translation of the questionnaire is given in chapter 7 of
this report). Participation in the study included the following tasks during each of the 1 1 partici-
pation days:
. Filling out a moming- and evening diary on a laptop made available to the subject by TNO

(the English translations of the diaries are given in chapter 8 of this report);
o Performing a reaction time test on the laptop just before going to bed;
. r'illing out a sleepiness strip five times during day and evening and wearing a

watch which produced a noise signal at the times the sleepiness strip had to
be filled out;

o Wearing an actimeter during 24hotrs. The actimeters used (CNT actimeters, type AW4) look
like small wrist watches and subjects wore these actimeters on the non-dominant wrist. The
actimeters were read out three times during the 11 participation days in a personal computer
by TNO. The actimeter is equipped with an event marker. Times at which the marker is
pressed are also stored in the memory of the actimeter. Subjects pressed the marker twice
when they intended to go to sleep and after they awoke to get up, and pressed the marker
once whenever they woke up during their sleep.

Candidates for participating in the study have been recruited by mail. The request to participate
and a leaflet with information about the tasks of a subject has been sent to about 3000 addresses.
About 540 candidates showed interest in participating. About 440 possible subjects have been
selected (see later in this report) for an in-take visit and fuither consultation. After this in-take
visit about 20 persons decided not to take part in the study. All 418 subjects that actually started
participation completed the study. At the end of participation subjects received vouchers to the
value of€ 1 13.

After the start of the second study interval at a location, a request to fill out a non-response ques-
tionnaire was sent at random to a part of the addresses that received the original invitation. In
total451non-respondents (60%) retumed the non-response questionnaire to TNO. Table 1 gives
the number of non-respondents per location. After returning a completed non-response question-
naire non-respondents received vouchers to the value of about € 1 1.
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1.3 Contents of the report

This report gives information obtained with the subject and non-response questionnaire, obtained

with the evening- and morning diaries, and about locations including long-term night-time air-

craft noise exposure at each location (obtained from NLR). Also, results of aircraft noise meas-

urements obtained during the study at the 15 locations are given. This report does not present any

relationships between night-time aircraft noise exposure and effect outcomes. These relationships

are presented and discussed in TNO report 2002'027.

Chapter 2 of this report contains information about the locations and nighttime aircraft noise

exposgre and a short introduction to the subject and non-response questionnaire. Ilr TNO report

2001.206 det¿iled tables and figures with data from the subject and non-response questionnaire

are given. In chapter 3 of this report this detailed information is reviewed and discussed' Chapter

4 reviews information obtained by the evening- and morning diaries.

Tables are included in chapter 5 and figures in chapter 6.

The English version of the subject questionnaire is given in chapter 7. Ír the heading of each

section of the subject questionnaire, the questions included in the non-response questionnaire are

given.

chapter 8 includes the English version of the evening- and moming diary.

References are given at the end of the report.
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Locations, subjects and non-respondents

2.1 Locations

2.1.1 Selection of locations

Selection of locations has been based on the following factors:
. Night-time aircrafi noise exposure. This is the main selection criterion. At the start of the

field work use has been made of ' Gebruiksplan Schiphol 2000', which gives the planned
take-offs and landings at Schiphol from 0l-1 l-1999 to 3 1-10-2000. The selection has been
based on i¡formation about night-time aircraft noise from 23 to 6 hours. Figure 1 shows con-
tours similar to those used in the selection of locations. Night-time aircraft noise exposed 1o-

cations have been selected within and around the contours for the 'Zwanenburgbaan' (in the
north south direction) and the 'Kaagbaan' (in the north-east south-west directioQ because the
Zwanenburg and Kaag runways are preferential runways for night-time aircraft. No location
has been chosen in the vicinity of the Buitenveldertbaan, because this runway is used only if
landing and take-off is not possible on the Zwanenburg and Kaagbaan because of weather
conditions. This implies that it is not possible to plan in advance a period during which night-
t'me aircraft occurs atthat runway. Since it is our intention to study the effects of night-time
aircraft noise not only on the most exposed people in the vicinity of Schiphol, not only loca-
tions within the 26 dB(A) night-time contour have been selected but also locations outside the
20 dB(A) contour. The contours concern aircraft from23 to 6 hours only. Since sleep period
times of people extend after 6 o'clock in the moming, CGS (Cornmissie Geluidhinder Schi-
phol) does receive complaints about night-time aircraft from people living in residential areas
far away from the 20 dB(A) contour (Jaarverslag 1998 of CGS, 1999). Among the locations
outside the 20 dB(A) contour with residents complaining about night-time aircraft noise is
Leimuiden (location 39);

o Participation in sound insulation program of Schiphol. At the start of the main study, the first
phase of the sound insulation program Schþol, based on 24-hours aircraft noise exposure ex-
pressed in Ke, had been finished and the second phase based on Ke and the fust phase of the
program based on night-time aircraft noise exposure were running. In co-operation with Rijks
Luchtvaart Dienst (RLD) of the Ministry of V&W and Project Geluidsisolatie Schiphol (Pro-
ject Sound Insulation Schiphol) the sequence ofpossible locations has been chosen such that
the freld study at a location took place before the phase ofthe sound insulation program based
on the night-time aircraft noise exposure started. Since all locations within the 40 Ke contour
akeady participated in the first phase of the insulation program (participation usually implies
that also the bedroom windows are double-glazed), and since it was on the other hand most de-
sirable to include locations with the highest night-time atrqaft.noise exposure in the vicinity of
Schiphol, also the last category of locations have been included. Possible locations have been
visited by an expert in building acoustics to exclude streets with bedroom windows with as-

sumed very high sound insulation;
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Degree of urbanisation. Satisfaction with the living environment, health, and noise annoy-

ance of residents are among the factors that are related to the degree of urbanisation. Urbani-

sation is classified in five categories from 1, very much urbanised, to 5, not urbanised (CBS'

lggg).Most residential areas in the municipality 'Haarlemmermeer', in which also Schiphol

is situated, and at the north of Schiphol have degree of urbanisation3,4 or 5. Therefore ur-

banisation could only to some extent be taken into account. In table 2 the degree of urbanisa-

tion of each location has been included, and infonnation about the size of the location to

which the degree of urbanisation is applicable;

Type of dwetlings. Lr association with the degree of urbanisation, most residential areas

within or along t|1e 20 and26 dB(A) contours for the Zwanenburgbaan and the Kaagbaan

have houses in a row, detached and 2-under-1-roof houses; high-rise flats and multi-storey

buildings are rare. Where possible locations have been selected which include high-rise flats

and multi-storey buildings;
Size of location. Alocation should contain at least about 200 addresses, to be able to recruit

sufficient subjects. Only one outdoor noise monitor is used in the process of identification of

aircraft noise events. In this process it is crucial that the times at which the aircraft noise

event is detected on the out- and indoor noise monitors do not differ substantially. Therefore,

locations have been selected with suffrcient addresses in an area of 500 to 500 m;

presence of other night-time noise sources. The selected locations should be a good reflection

of the residential areas within and around the 20 dB(A) night contour, also with respect to

other night-time environmental noise sources. Main sources are road traffic; exposure to rail-

way traffrc does occur to a much lesser extent. Two locations have been selected with some

night-time railway noise. With regard to road traffrc noise, the results of the GES inventory

study have been taken into account (TNO-PG and RIVM, 1998). That study shows that sleep

disturbance in the vicinity of Schiphol from road traffic with speed over 50 kmlhour occurs

much less than sleep disturbance due to road traffrc with speed less than 50 kmlhour. There-

fore some locations have been selected with local through traffic.

2.1.2 Description of locations

A picture of apart of each location is given inreport 2001.206.Tab\e2 gives degree of urbanisa-

tion of each location.

2.1.3 Long-term aircraft noise exposure

Data about (nigþt+ime) aircraft noise exposure n 1999 and 2000 in the vicinity of Schiphol have

been obtained from NLR. The aircraft noise data obtained from NLR are based on calculations, in

which .standardised' noise emissions of types of aircraft, actual distribution of types of aircraft

and their procedures (landing or take-off), and standardised flight tracks (including models of

deviations from the flight track) are used as input. For the present study, RIVM calculated by

using the information obtained from NLR, values of (nighttime) aircraft noise exposure valid for

the location of the outdoor noise monitor at each of the 15 locations. The results are given in table

3. The data for 1999 arcthe value of Ke in classes of 5 width, and the outdoor equivalent sound

level from 23 to 7 hours (in our study indicated by Lb:u23-071n, andusually indicated by outdoor
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LAeq23-07h in dB(A). The data for 2000 include the value of Ke, and outdoor values of LA"q23-0óh,

L,q"s2t-ot¡, ând L¡sq66-e7h (in dB(A)). The indoor value of La,qz:-ozn (in our study indicated by Lbi23-
07h) has been obtained by subtractng?l dB(A) from the outdoor L,q"qzz-ot¡. The aircraft noise
exposure values for 1999 and 2000 are much the same. Only at two locations the difference
between the outdoor value of La"q23-0zr itt 1999 and2000 is 2 dB(A) or more: at Hillegom (loca-
tion 40) and Haarlem (location 44)Lar7,-s1¡ decreased from respectively 34 and33 dB(A) in
7999 to 31 dB(A) in 2000. Halfweg B (location 38) is the noisiest location in the vicinþ of
Schiphol, during day-time as well as during night-time. Hillegom and Haarlem are by far the
quietist locations, at least ifaircraftnoise during sleep is considered.

2.1.4 Aircraft noise at locations during the study intervals

Table 4 presents for each measurement night the number of aircraft noise events detected on the
outdoor noise monitor in the period fuom22 hours in the evening to t hours in the morning for the
two measurement intervals at a given location separately. In the last row of table 4 the total num-
ber of aircraft noise events are given for each measurement interval and in the last column the
total number of aircraft during a specific night. In total, the outdoor noise monitor measured over
16 000 events onnights 1 to 11. At location 38 (Halfweg B) the largestnumber of aircraftnoise
events have been detected on the outdoor noise monitor, and at location 44 (Haarlem) the fewest.
Night 5 (Friday night to Saturday morning) and night 7 (Srurday night to Monday moming) are on
average somewhat more busy than other nights. Figures 2 to 16 (chapter 6) present the results per
location and per measurement interval.
Table 5 gives information about the number of aircraft noise events measured in the bedrooms of
subjects during thefu sleep period time. The table gives the average number of indoor aircraft
noise events per night per interval. This average has been obtained by dividing the sum of all
aircraft noise events detected on the indoor noise monitors during a sleep period time of each of
the subjects by the number of subjects participating during that night. At the last row of the table,
the average number of aircraft in bedrooms of subjects during a measurement interval is given.
E.g., at interval 382, subjects have on average during 11 sleep period times been exposed to 415
aircraft noise events. The last column gives the result of a summation over 30 intervals of the
average number of indoor aircraft noise events during sleep period times of subjects per night.
The average values are largest at night 5 (Friday night to Saturday moming) and night 6 (Satur-

r . day night to Sunday morning), not only because there is more aircraft during these nights, but

\ì!' also because people sleep up to a later time in the morning. Figures I7 to 32present the results
per location and per measurement interval.
By comparing the conesponding figures and tables about a given location, it is obvious that
number of the outdoor aircraft noise events and the number of indoor aircraft noise events show
the same pattern. However, only a fraction of aircraft noise events detected on the outdoor noise
monitor is registered on the indoor noise monitors. This fraction is given in table 6. The overall
fraction is 0.30; at location 3 I it is lowest (0.1 7 and 0. 18) and at location 43 highest (0.46 and
0.48). There are several reasons why only a fraction of the outdoor aircraft noise events are regis-
tered on the indoor noise monitors, and why it varies from interval to interval, such as:
. The measuring time of the outdoor noise monitor (11 hours) is longer than the sleep period

time of subjects (on average 7 hours and 13 minutes);

ì. \ -
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o The most busy aircraft hours with events on the outdoor noise monitor (from 6 to t hours in

the morning) are usually partly outside sleep period times of subjects;

o Due to sound insulation, sound levels during an atrcraft overflight are not high enough to

allow the detection of an aircraft noise event on (some of the indoor noise monitors, although

the event is detected on the outdoor noise monitor;

¡ Weather conditions. In spring and summer people usually have their windows wider and

more often opened than in autumn and winter.

Location 40 and 44havebeen selected because of presumed absence of aircraft between 23 and 6

hours. With respect to location 40,20 of the 271aircraft noise events detected on the outdoor

noise monitor took place betwe en23 and 6 hours of any of the measuring nights, which implies

0.9 events fuom23 to 6 hours per night. It is aircraft passing by (nearly) each night between 5.30

and 6 hours. From the 587 aircraft noise events detected on the indoor noise monitors during

sleep of subj ecIs, 132 took place between 23 and 6 hours during 330 nights, which implies on

average 0.25 aircraft.on the indoor noise monitors between 23 and 6 hours per night.

With regard to location 44, nearly half of the 608 aircraft noise events detected on the indoor

noise monitors occur between 23 arrd6 hours. This results in on average 0.90 atrcraft.between 23

and 6 hours per subject per night.

The results combined for both locations results in on average 0.57 aircraft between 23 and 6 hours

per subject per night on the indoor noise monitors. This is about once in every two ttight. between

23 and 6 hours.

For each subject the out- and indoor equivalent sound level due to aircraft noise dtring each of

his/her sleep period times (respectively Loaspt and Liaspt) have been calculated. The cumulative

distributions of all Loaspt values of all subjects at a location are given in table 7 andfigvte 32 and

of all Liaspt values in table 8 and figure 33. With respect to the outdoor values, it is obvious that

Loaspt at location 38 has the largest values and Loaspt at location 40 and 44 the lowest values.

The indoor values show that the cumulative distributions at location 38 and 35 are about the

same. Table 9 and frgure 34 present the cumulative distributions per location of the differences

between Loaspt and Liaspt, assessed per subject night. This difference, which may be considered

as a meas¡re of the actual sound insulation, is highest at location 33 and lowest at location 37.

Z.I.S Comparison of NLR data and the overall results of aircraft noise measurements

From the eleven Loaspt and Liaspt values of each subject the overall outdoor (Lo) and overall

indoor equivalent sound level (Li) of a subject over eleven sleep period times have been calcu-

lated, taking into account the duration of sleep period times.

Lbi23-06h andLbl23-07h are location dependent variables: each subject at a given location has

the same value of Lbi23-O6hand of Lbi23-07h, irrespective of the differences in actual aircraft

noise exposure during sleep of subjects at the same location.

At a given location, Li varies from subject to subject. Li is a good reflection of the individual

aircraft noise exposure during the 11 sleep period times of a subject. Li is, however, only a small

sample of night-time aircraft noise exposure of subjects on a long-term basis, such as a year. The

question is, therefore, whether Li is representative for the long-term tndividual night-time aircraft



Sleep disturbance and aircraft noise exposure

16 Questionnaires, diaries, and locations

noise exposure of subjects. In TNO report 2002.027 it has been made plausible that for subjects at
all locations, with the exception of location 42,Li can be considered as the long-term individual
indoor aircraft noise exposure of subjects. At location 42 niú:rt-time aircraft operations over the
location were much less frequent than should be expected from the yearly average.
In table 1 0 the equivalent sound levels on a yearly basis presented by NLR have been compared
with the results of median values of Lo and Li at the various locations. The correlation coefficient
between median Lo and the outdoor equivalent sound level over 23 to 7 hours is 0.88. The regres-
sion coefficient of the best frtting straight line without a constant is 0.98. This implies that on
average the outdoor equivalent sound level during sleep period times of subjects is about equal to
outdoor L*rzt-or¡calculated on a yearly basis.

In figure 35 the median value of Li at a location has been plotted as a function ofLbi23-07h
(indoor Lneqz¡-ozn). The correlation coefficient is 0.75. The regression coefficient of the best fitting
straight line without a constant is 0.92. The correlation coefficient between Li and indoor L*qz1
oor is 0.65 and the regression coefficient of the best frtting straight line without a constant is 1.04.
It is not surprising that the correlation coefficient of Li with Lk zs-¡.,¡is higher than with Lo"rrr-ru¡,
since La"n23-e7¡ includes the noisy period from 6 to 7, andmost subjects are still asleep during that
hour.

In figure 36 Lo of each subject has been plotted as a frinction of Lbt23-07h. The correlation
coefficient is 0.82. In figure 37 Li of each subject has been plotted as a function of Lbi23 - 07l^.
The lowest value of Li (Li: 0 dB(A) belongs to a subject with the lowest value of Lbi23 - 07l',
and the highest value of Li (Li: 45 dB(A) to a subject with the highest value of Lbi23 - 07h.
There is, however, a large scatter of the data. This implies that at a given location (with a given
value of Lbi23 - DThwhich is equal for each subject atthat location) the individual aircraft noise
exposure during sleep period time varies considerable from subject to subject.

2.2 Subjects and non-respondents

2.2.1 Selection of subjects and non-respondents

At most locations an invitation to participate in the study was sent to about 200 addresses located
in a small part of a town or village. Persons or couples interested in participating were requested
to respond to a few questions on a small application fonn. On the basis of this information, sub-
jects and couples have been selected who fulfilled the following requirements: they planned to
sleep during each of the study nights in thefu own bedroom, they did not have to nurse a family
member extensively during night-time (this does not include the normal activities of taking care
of young children), they did not start using strong sleeping pills recentþ (within six weeks).
Which kind of sleeping pills and which use resulted in rejection of a candidate have been speci-
fied in the inception report before the start of the main study. In total about 20 candidates have
been rejected because ofthe use of sleeping pills.
Usually more persons or couples than necessary for the study showed interest in participation.
From the persons available, fnst (usually all) subjects were chosen with ages in the eldest (over
65 years) and youngest (18 - 35 years) age class, to avoid a too small number of subjects in these
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two age classes. For the remaining two middle age classes (35 to 65 years) participants and cou-

ples were selected to obtain about an equal number and suffrcient of participants in each of the

two intervals, and further to obtain an equal number of male and female subjects. If there was still

a choice, subjects were then selected in the order they returned their application form. A few

persons were excluded because their application form was hardly frlled out. The TNO freld work-

ers visited the candidates a week before the presumed participation interval started' After the

intake-visit, candidates had the opporfunity to decide whether they were willing to participate or

not. A fewpersons abstained from participating due to practical problems or because they consid-

ered the tasks in the study too difficult to be performed by them. After the intake-visit, TNO did

not actively exclude any person from participating. If the TNO freld workers doubted whether the

candidate was able to perform the required tasks in a proper way, either the person him/herself

decided not to take part in the study or the subject was instructed again in detail at the start of the

participation at the time the equipment was delivered.

The number of subjects at each location is given in table 1 of part 3 of this report. At location 39

(Krommenie), in first instance only 16 persons showed interest to participate in the study. There-

fore another mailing was sent to other addresses, which resulted in a total of 24 subjects.

Each subject completed the study. Only in rare unexpected cases, subjects spent one or two oights

not at home.

After the start of the second study interval at a location, a request to fill out a non-response ques-

tionnaire (included in the mailing) was sent to a part of the addresses that received the original

invitation. The number of addresses at a location was equal to 1.6 times the number of subjects at

that location. Assuming a response of about 600lo, this would result in about equal numbers of

subjects and non-respondents. Addresses were selected at random from addresses to which the

first mailing was sent. (Keeping in mind the diffrcuþ in obtaining a sufficient number of subjects

at Krommenie, 60 addresses (2.5 times the number of subjects) were selected at that location)'

The response turned out to be somewhat ovet 60Vo.

The questions in the non-response questionnaire are a selection of the questions in the question-

naire filled out by the subjects. Although it would have been advantageous to have the fulI subject

questionnaire frlled out by non-respondents as well, we assumed that the percentage of retumed

questionnaires would have been much less if this very extensive questionnaire had had to be frlled

out by non-respondents. All returned non-response questionnaires have been used in the anaþsis

of the data. Therefore, no selection was made with respect to non-respondents.

11) Subject and non-response questionnaires

The subj ect questionnaire consists of four parts:

o 1. General;
o 2. Health and sleep;

¡ 3. Noise sensitivþ;
o 4. Statements.

'Noise sensitivity' is measured by the Weinstein list. The inquity 'statements' is a shortened

version of the 'Utrechtse Coping List'.
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The non-rcsponse questionnaire consists of two parts: 'general' and 'health and sleep' and some
questions about the reasons for not haviag participated as sudect in the study,
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3 Discussion of results obtained lvith questionnaires

In report 2001.206 the results of the questionnaires filled out by subjects and by non-respondents

are presented in detail. In this chapter only some specific aspects are discussed. Nearly all subject

data have been presented with subjects divided by the location at which they live (see report

2001.206). Section 3.1 considers differences in subject data by location. The most prominent data

of non-respondents have also been presented by location in report 2001 .206. Section 3.2 shortly

reviews these data. Section 3.3 discusses differences between subjects and non-respondents.

3.1 Subjects by location

With respect to night-time aircraft noise exposure, based on Lbu23-07h (L¡.ç3-s1¡ on a 1rearþ

basis) for 2000, (see also frgure 1) the locations can be classified as follows:

o highest night-time aircraft noise exposure: location 38;

o higher night-time attcraft.noise exposure: locations 33,34,35,36, and 45|'

. lower night-time aircraft noise exposure: locations 31,32,37 ,39, 41, 42, and 43,

o low night-time aircraft noise exposure: reference locations 40 and 44.

With regard to specific questions about aircraft noise and night-time aircraft noise, it is reasonable

to expect that responses of subjects at location 38 are more negative, and responses of subjects at

locations 40 and 44 aremore positive than responses of all subjects. The following results support

these assumptions:
. annoyance due to daþ noises (at home, at work):20o/o of all subjects are not annoyed at all

and at location 38 8o/o of the subjects;

o satisfaction with the insulation of the house against outdoor noises: subjects at location 40,

and to a lesser extent also at locations 42 and 43, aremore satisfied with the sound insulation

against outdoor noises and subjects at locations 38 and 36 are less satisfred;

. not openingwindows because of the presence of aircraft noise: l2%io of all subjects refrain

often or very often from opening windows because of the presence of aircraft noise- At loca-

tion 38 this percent age (36%) is highest, and at locations 40, 42, and 43 (0%o), and locations

4l and44 (3%) lowest;
c perception ofand annoyance due to aircraft noise: stbiects at locations 40,43 and44 are less

and subjects at locations 38 and 34 aremore annoyed by aircraft noise than all subjects;

o perception of aircrafi noise at night: atlocations 35, 38, 41, and45 airqaft.noise is perceived

every night by about 80% of the subjects, and at locations 40 and 44 by I8 and 30o/o and at all

locations by 57%.411 subjects at location 38 perceive night-time aircraft noise at least once a

week;
c atuakening by night-time aircrafi noise: at locations 40 and 44 4% and I0%o and at location 38

54%o of The subjects wake up by aircraft noise (nearly) each night or at least once a week;

. annoyance due to aircraft noise at night: c;ltmtíative distributions of annoyance score show

less annoyance due to aircraft noise at night at locations 40, 43 and 44 and more annoyance at

location 38;

19
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. characterisation of living environment: atlhe locations 34,36, and 38 (nearly) all subjects
identifu their living situation by 'living under a flight path'; for all subjects this percentage is
28 and for locations 40 and 44 these percentages are 7 and37%o .The cumulative distribu-
tions of the degree subjects are worried about 'living under a flight path' show that subjects at
location 40 and 44 are the least worried and subjects at location 38 are more worried than
subjects at other locations. Subjects are hardly worried about 'living alongside a busy road'.
With respect to 'living in the vicinity of a large airport', subjects at locations 34,39, 40, and
43 arc less worried than subjects at the other locations;

. havingfear or not when aircrart noise is perceived: 60%o of ffre subjects do (occasionally or
frequently) experience fear when aircraft noise is perceived. Subjects at locations 37,36, 38
and39 score highest with over 70%o of the subjects having some times fear when aircraft
noise is perceived, and subjects at locations 40 and 44 lowest with about 34%o of the subjects
having sometimes fear when aircraft noise is perceived;

o satisfaction about aircrafi noise perceived in and outside the house: at location 32,40,43 and
44 subjects are more satisfied and at locations 34 and 38 less satisfied than all subjects;

o freqtrency of adverse effects of night+ime aircrafi noise on various aspects of sleep: subjects
at locations 40 and 44 show less frequent adverse effects than subjects at other locations. Sub-
jects at location 38 score about average, although the number of subjects without any effect
(score : 0) is lower than at any other location;

. being wowied that aircrafi noise may impair health: at location 40, 43 and 44 subjects are
less worded and at locations 33 and 38 more worried compared to all subjects together.

For questions about noise other than aircraft noise, subjects at locations 38,40 and44 respond in
about the same way as all subjectt. E.g., the cumulative distributions at these locations for percep-
tion of, awakening and annoyance by night-time road traffrc, industrial, and construction noise
are not much different from these distributions at other locations. For questions about general
aspects ofsleep, subjects at locations 38,40, and44 also score about average. This holds, e.g., for
sleep quality and general sleep problems.

The results also show outcomes that seem peculiar at first glance. 8.g.,2%;o of the subjects, but
none ofthe subjects at location 38, use personal hearing protection on a regular basis during
night. In contrast, 10% of the subjects at location 44 use personal hearing protection frequentþ.
The results of the diaries will show that in most cases personal hearing protection is used by
subjects with a snoring parbrer.

A special position is hold by subjects at location 39. With regard to citizenship, of all subjects
10% is not married or does not live with a partner, and at location 39 42% of the subjects is
single. Nearly three quarter of all subjects live in a house in a row, and at location 39 more than
80% of the subjects live in an apartment, situated in high blocks. One third of the houses is
owned, and at location 39 the majorþ of houses is rented. Of all subjects, less than lTYo charac-
terise their living situation with 'living alongside a busy road', and at location 39 25%o of the
subjects is of this opinion. Also, opinions about effects of aircraft noise of subjects at location 39
are usually more negative than at other locations. Subjects at location 39 are more frequently
afraid when they perceive aircraft noise. They also score more in a negative way with respect to
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health and sleep, although the distribution of age at that location is about the same as the distribu-

tion for all subjects. Of all subjects 85% consider their health excellent or good, 9o/o fatly good

and the remaining S%ohavemore negative feelings about their health. At location 39 this last

percentage is 2l%o. With respect to the questions about health complaints, in the so-called voeg-

list subjects at location 39 tum out to have more complaints than subjects do at any other location.

At location 39 the frequent use of personal hearing protection at night is highest. With regard to

the use of medicines, about I3Yo of all subjects use four or more types of medicines þrescribed or

bought at the drugstore; this last category of medicines include aspirins and vitamins). At location

39 this percentage is 25.

Also subjects at location 43 show specific results. Ofall subjects l0%o is over 65 years; at location

43 this percentage is 37 . 66% of all subjects have a job or are studying; at location 43 this per-

centage is 20. About two third of all subjects undertook action against the expansion of Schiphol

or aircraft noise. At location 43 only one person (3%) trndertook any action' No one atlocation 43

has a job related to Schiphol, in contrast to all subjects where 9%ohave a job related to Schiphol.

Subjects at location 43 (andlocations 40 ard 44) are less annoyed by aircraft noise than subjects

at other locations and they perceive less and are less annoyed by noise from road trafftc, industry

and construction and other noises (e.g. from neighbouring houses). With respect to living in the

vicinity of a large airport, subjects at location 43 arc less worried about this situation than subjects

in the same night-time aircraft noise category. At location 43 (andlocations 40,44 and 32) sub-

jects are more satisfied about the perception of aircraft noise around their house than subjects at

other locations. hr contrast to these observations is the result of the question about being worried

that aircraft noise may impair their health. Subjects at location 43 tttm out to be more worried

than subjects at other locations.

3.2 Non-respondents bY location

Reasons used most frequentþ by non-responclents why they did not participate as subject in the

study are: 'aircraft noise does not burden rne' (26Yo), 'I did not have time' (18%), 'I considered

being a subject too burdening' (l6yo). Nearly l2%o of the non-respondents stated that they did not

reccive an invitation, although the address to which the non-response questionnaire was sent was

selected at random from the addresses where the initial invitations had been sent to some weeks

earlier. Most probably, the invitation to participate as subject has not been circulated among

family members.

With regard to questions about aircraft noise and night-time aircraft noise non-respondents at

location 38 show the same trend in responses as subjects at that location. The same is applicable

for non-respondents and subjects at locations 40 and 44. Compared to all non-respondents, the

following observations are apparent:
¡ nofl.-respondents at location 38 are more and non-respondents at locations 40 and 44 are less

annoyed by aircraft noise than the average non-respondent;

¡ a larger percentage ofnon-respondents at location 38 perceives aircraft noise every night and

a smaller percentage of non-respondents at location 40 ar;.d 441'
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at location 38 more and at location 40 and44 less non-respondents wake up
by aircraft noise (nearþ each night or at least once a week;
cumulative distributions of annoyance score show less annoyance due to aircraft noise at
night by subjects at locations 40 and 44 andmore arìnoyance at location 38;
non-respondents at location 38 score high with respect to fear when aircraft noise is per-
ceived;

satisfaction about aircraft noise perceived in and outside the house: at location 40 and 44 non-
respondents are somewhat more satisfied and at location 38 less satisfied;
being worried that atrqaft.noise may impair health: at location 40 and44 non-respondents are
less worried and at location 38 more worried;
non-respondents at locations 40 and 44 show less and non-respondents at location 38 show
more frequent adverse effects of night-time aircraft noise on sleep.

Non-respondents at that location do not reproduce most of the specific outcomes of subjects at
location 39. Non-respondents have about the same results as all non-respondents with regard to
citizenship, characterisation of their living situation with 'living alongside a busy road',fear when
they perceive aircraft noise, experienced health, and number of health complaints.
Also, the specific outcomes of subjects at location 43 are not reproduced. Non-respondents at that
location have compared to all non-respondents about the same age distribution, have undertaken
the same number of actions against the expansion of Schiphol or aircraft noise, are about equally
annoyed by aircraft noise. With respect to living in the vicinity of a large aþort, non-respondents
at location 43 are only somewhat less worried about this situation than non-respondents in the
same night-time aircraft noise category. Finally, non-respondents at location 43 are less worried
that aircraft noise may impair their health.

3.3 Comparison of subjects and non-respondents

One of the aims of the study is to provide information on basis of which the prevalence of ad-
verse effects of night-time aircraft noise exposure on the population in the vicinity of Schiphol
can be estimated. The non-response study has been undertaken to estimate a possible selection
bias of subjects by first establishing differences in the dishibution of variables in the population
of subjects and in the population ofnon-respondents, and then assessing the consequences ofthe
observed differences on exposure-effect relationships.
In TNO report 2002.027 21 variables have been identified for which the distribution among
subjects and the distribution among non-respondents is statistically significant different (for more
information see chapter 5 and Appendix F of TNO report 2002.027). These variables are given in
table 11. One of these variables is age: subjects are younger than non-respondents. When estimat-
ing the prevalence of adverse effects in the study population in the vicinity of Scþhol, age
distribution of that population is known. Therefore, with respect to these estimates, differences
between subjects and non-respondents are irelevant. Differences in age distribution of subjects
andnon-respondents are able to explain differences between subjects andnon-respondents in 10
of the other 20 variables (see middle column of table 11). Since the recent start of using sleeping
pills was used in the selection of subjects, and no selection has been applied to non-respondents,
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the selection procedure is able to explain all ofpart ofthe differences between subjects andnon-

respondents. Therefore, there are nine variables (apart from age) with distributions that are dif-

ferent between subject andnon-respondents, ifage is taken into account'

In the last column of the table, the direction of the differences between subjects and non-

respondents is given. Four of the variables, with distributions that are different between subject

and non-respondents, are related to or can be explained by the factor circumstances' These are

citizenship, composition of household, type of dwelling, job (own or inmates') related to Schi-

phol. Possibly, people in the higher age range, people that are single, and people that have a one-

person household can make more easily time available to fill out a non-response questionnaire,

while they do not want to participate in the study. Also, older people do have fewer relatives at

home, which decreases the possibilþ of having inmates with jobs related to Schiphol.

The other frve variables, with distributions that are different between subject and non-

respondents, are related to attitudinal aspects. úr four cases subjects evaluate their situation more

positive than non-respondents (indicated by (+) in the last column), and once less positive (indi-

cated by O in the last column). It concems two variables (satisfaction with insulation against

outdoor noises and satisfaction with insulation against neighbouring noises) that may have an

association with adverse effects of aircraft noise and three variables that are related to aircraft

noise (recognition living under a flight path, worried about health impact from aircraft noise,

aircraft noise consequences of sleep). Ir two cases subjects evaluate their situation mote positive

than non-respondents, and once less positive. In TNO report 2002.027 exposure-effect relation-

ships with these three variables as effect variables and night-time aircraft noise as exposure

variable are given. Those exposure-effect relationships show only minor differences between

subjects and non-respondents. Therefore, only small and unimportant differences exist between

subjects and non-respondents, ifage distribution is taken into account.

1a
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4 Evening and morning diaries

Subjects filled out 11 times a morning and an evening diary. This implies a total of 4598 moming
and evening diaries. Due to some loss of data somewhat more than 4500 moming and evening
diaries could be used for analysis. Chapter 8 contains the English version of the evening and
moming diary. Results, obtained after data manipulation, are listed below.

During 76%o of the subject days and evenings subjects did not take any naps, during l5Yo of
subjects days and evenings the total duration of naps was at most 30 minutes, and during 10
(0.2%) subject day and evenings the total duration was more than 90 minutes, with a maxi-
mum of 180 minutes;
Three subjects smoked a pipe during in total 6 evenings. Eleven subjects smoked :lr-total66
cigars. The total number of times subjects smoked in the evening has been assessed by the
following equation: total number: number cigarettes + 0.5*number of self-made cigarettes +
2*number of cigars + O.5*number of pipes. The result is given in table 12. During nearþ
80% of the subject evenings subjects did not smoke, during 5%o of ttre evenings number of
times smoked was at most 6, during l%o of the evenings at most lYo, artdtwo subject oights
the number of times smoked was 20 and2l times;
Subjects responded 515 times that something pleasant occurred to them during day or eve-
ning and 269 times that something unpleasant occurred to them,
The responses to the questions about number of alcoholic drinks per evening, and number of
cups of coffee per evening are given in table 13 and 14. They concern numbers per subject
averaged over 11 evenings;
Subjects have been questioned about activities during the evening, with more than one an-
swer possible. The activities have been classified as follows:
1. Listening to TV, radio, music, reading;
2. Playing music, games;

3. Working at home, studying, intemetten;
4. Meeting, working (outdoors);
5. Going to the cinema,thealre;
6. Doing sports;

7. Being on the razzle(-dazÄe), going to a pub;
8. Walking the dog, going for a walk;
9. Receiving guests, going for a visit;
10. Shopping;
11. Performing a hobby, handicraft, needlework, playing cards;
12. House keeping, taking care of children, activities in and around the house;
13. Other activities (like going to a funeral, hospital or performing other far reaching

obligations).
Combinations of activities during the evening have been labelled by a value equal to 100
times the first activity plus the second activity. E.g. label 100 implies watching television, lis-
tening to the radio, reading (1) and no other activities. Label 108 implies watching television,
listening to the radio, reading. (1) and walking the dog (S). The total number of nights sub-
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jects watched tv, listened to the radio, or were reading, is therefore equal to the number of
subject nights starting with 1 of 100 plus the number of subject oights ending with 01. This

total is 3147+6+44+13+13+5+9+35+1+5 :3278. The result is given in table 15. Ír total 68%

of the evening's subjects watched TV, listened to the radio, or was reading arñ 8%o of the

evenings they received guests or went out for a visit;

Responses to questions about day- and evening-time noise annoyance are given in table 16.

Subjects are during 89% of the days not at all annoyed by day-time noise and during 94o/o of
the evenings not at all annoyed by evening-time noise;

Table 1 7 shows that during 95 .6% of the 24 hours medication (with exception of medication

specifically used for sleep) has not been used,3.4Yo of the24 hours subjects used pain releas-

ers, such as aspirin, and for IYo of subject day and evenings other medication has been used.

This medication may induce sleepiness or cause deep(er) sleep. Whether medication has such

capacities has been judged by a physician/epidemiologist of TNO-PG. The result is given in

the right-hand columns. The capacity to induce sleepiness or deep(er) sleep has been given in

three classes. In total during 6 24 hours medication more or less effective to induce sleepi-

ness has been used;

The use of sleeping pills is given in table 18. Úr total 57 nights subjects used sleeping pills

more or less effective to induce sleepiness or deep(er) sleep. The effectiveness with respect to

sleep-induction of medication and sleeping pills when used in combination, has been taken as

the highest value of the effectiveness classes. In total, 60 times the use of medication or

sleeping pills effective to induce sleepiness or deep(er) sleep have been reported in the dia-

ries. In those cases where subjects did state in the questionnaire to use drugs and/or sleeping

pills every day or night, and consequently were not supposed to confirm this each time in the

diaries, it is assumed that the specified medication and/or sleeping pills have been used. The

combined result from questionnaire and diaries is given in table 19. In total 23 subjects used

sleeping pills and medication with sleep inducing capacities over in total 180 nights, which

implies for those 23 subjects on average 7.8 nights per subject;

In the morning diary subjects listed, where appropriate, the reasons why they had difficuþ to
fall asleep the night before. The result is given in table 20. During 3.3%o of the subject nights

the response was because of noises from outdoors. If that response was given, subjects have

been requested to indicate what noises kept them from falling asleep. Twelve times subjects

responded with aircraft noise;

During 248 subject night. personal hearing protection was used, with during 34 nights the

whole night. In 81% of these nights, the subject has a snoring parbrer;

The mean number of awakenings reported in the moming diary (remembered awakenings)

during sleep is 1.6 times anigþt, and the median value 1.0 times a night;

The mean number of marker pressings during sleep is 1.3 times u night;

Reasons for awakening for the first time during sleep is given in table 21. During 92 nights

subjects have been awakened for the first time by aircraft noise. If also the second and later

times are included, the total number of times subjects state to have been awakened by aircraft

noise is 159, during 151 nights;

In table 22 theways of awakening in the morning are given. Subjects have been awakened by

aircraft noise 21 times out of all nights;

Table23 gives the reasons why people get out of bed;

25
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o Table 24 gives the position of the bedroom window before going to sleep. In conclusion:
75Yo of the nights the windows are to some extent opened. Change of position of the bed-
room window during the night occurred n l2l nights. Reasons usually are related to climate
(hot in bedroom, windy outside, too cold). In22 casesnoise from outside is mentioned as the
main reason: in 13 cases aircraft noise, in ¡wo cases road traffic noise and the rest of the cases

noise in general, without giving details. Nine out of the 13 cases concern locations 38 and 35.
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Table I:

Tables

27

Name and label of each locqtion, number of subiects, number of persons who filled out a

non-response questionnaire (non-respondents), and q measure of indoor night-time air-

craft noise exposure (indoor airuaft noise equivalent sound level, Lbi23-07h) on ayearly
bqsis. The outdoor airuaft noise equivalent sound level Lbu23-07h ß 2I dB(A) higher

than Lbi23-07h.
location label oflocation number ofsubjects number ofnon- Lbi23-07h in 2000

Nieuw-Vennep

Rijsenhout

Zwanenburg

Assendelft

Halfweg A
KaaglBuitenkaag

Leimuiden

Halfweg B

Krommenie

Hillegom ****

Hoofddorp

Spaarndam
'Warmond

Haarlem *i'**

Abbenes

Total

3l

32

33

34

35

36

37

38

39

40

4t

42

43

44

45

28

27

27

26

27

26

27

28

24

28

30

30

30

30

30

418

28

35

35

27

24

26

29

28

40

31

29

3l
36

26

26

451

ln

26

23

27

27

28

27

22

31

26

l0

t9

24

26

l0
29

**"¡'x locations assumed to be without night-time (23 - 6 hours) aircraft noise exposure



Sleep disturbance and aircraft noise exposure

28 Ouestionnaires, diaries, and locations

Name qnd label of each location, number of inhabitants in a quarter or village and degree of
urbanisation, classified by CBS (CBS, 1999).

Tqble 2:

location label oflocation number of persons in
quarter or village

degree of urbanisation *

Nieuw-Vennep

Rijsenhout

Zwanenburg

Assendelft

Halfweg A
Kaag/Buitenkaag

Leimuiden

Halfweg B

Krommenie

Hillegom

Hoofddorp

Spaamdam

Warmond

Haarlem

Abbenes

3l

32

33

34

35

36

37

38

39

40

41

42

43

44

45

810

1610

870

1430

2280

800

I 590

2280

7830

7960

3 130

47 10

2085

8360

990

3

5

4

4

4

5

5

4

I

J

2

3

4

2

5

* degree of urbanisation I
2

J
4

5

very much urbanised. > 2500 addresses per square km;
very urbanised. 1500 - 2500 addresses per square km;
urbanised. 1000 - 1500 addresses per square km;
less urbanised. 500 - 1000 addresses per square km;
not urbanised. < 500 addresses per square km.

Table 3: Nqme and label of each location, and data calculated by NLR about long-term aircraft noise
in the years I 999 qnd 2000.

Iocation label Ke in 1999 LAeq23-o7h

(in classes outdoor in
of 5 Ke) dB(A) in

1999

Ke in 2000 L4eqz¡-oorr

outdoor in
dB(A) in
2000

LAeq23-07h LAeqoe-oZtr

outdoor in outdoor in
dB(A) in dB(A) in
2000 2000

LAec23-o7h

indoor in
dB(A) in
2000

Nieuw-Vennep

Rijsenhout

Zwanenburg

Assendelft

Halfweg A
KaaglBuitenkaag

Leimuiden

Halfweg B

Krommenie

31 25-30

32 20-25

33 30-35

34 25-30

35 30-35

36 25-30

37 <20

38 40-45

39 25-30

46

43

48

47

48

47

42

5l

47

34

40

44

47

JJ

49

23

27

36

33

33

29

l8

48

26

4

22

24

l9
8

34

55

52

56

54

55

56

50

62

55

39

50

53

54

39

58

47

44

48

48

49

48

43

52

47

3t

40

45

47

3l
50

52

48

54

55

56

54

48

59

53

37

45

48

52

5t

55

26

23

27

27

28

27

22

3l

26

l0
t9

24

26

10

29

Hillegom **** 40 <20

Hoofddorp

Spaarndam

Warmond

4t 20-25

42 20-25

43 20-25

Haarlem *:1.** 44 <20

Abbenes 45 30-35
*,<i<* locations assumed to be without night-time (23 - 6 hours) aircraft noise exposure
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Table 4: Number of aircraft noise events on the outdoor noise monitor per night from 22 hours in the

to t hours in the ins a measurement interYql at a location.

interval

night 31 1

178
234
371
453
567
652
755
849
963

l0 5l
ll 28

total 601

3t2 321

70 77

63 75

68 72

7t 24

60 51

59 16

56 86

61 48

74 20

84 7l
56 48

722 588

322 331 332

66 57 76

'74 9 64

66 106 lll
7t t07 90

75 106 105

70 95 97

4 103 ll4
72 ll0 107

66 28 l0l
102 58 92

'73 l0l 14

739 880 971

342 351

20 7l
l8 90

18 ll'l
t9 l0l
71 50

76 102

56 9l
86 ll4
23 7l
24 83

18 ll2
429 1002

interval

372 381

15 58

69 lll
11 98

12 89

73 86

78 97

68 97

13 109

15 63

73 134

76 88

503 1030

341

95

22

l9
t9
3l
t7
76

48

23

36

63

449

352

68

88

78

65

84

48

43

45

49

8l
87

736

361

IJ

32

23

22

64

70

t20
t9
26

2l
24

494

362

2l
90

56

t6
107

53

7l
28

26

84

113

665

371

65

IJ

87

72

82

23

1l

16

7

5

t6
457

382

89

89

105

97

9t
87

104

127

106

90

128

1113

night

I
2

3

4

5

6

7

8

9

l0
l1

total

391

74

29

25

9l
92

30

JI

6l
86

t9
97

641

432

22

22

23

22

t9
21

7l
3t
40

46

40

363

441

12

8

5

15

6

I

6

9

6

9

5

82

442

13

l3
1l
ll
7

4

6

5

4

t2
8

94

451

26

25

56

66

101

68

42

67

9l
88

1l
701

452

91

67

30

55

26

28

86

29

36

40

27

521

all

1407

t432
I 556

1481

1763

1430

1698

l5 05

13 5l
I 533

1589

16745

392 401 402

81612
60 l0 t6
6l 17 ll
55513
62 16 17

3324
ll8 15 5

103 l0 17

85 22 20

3l l8 22

60121
749 133 138

4l l 412

35

60 62

63 70

't9 70

73 66

66 57

6 7l
15 16

68 65

65 25

65 7l
560 608

421 422 431

5421
2750
2',| 69

7856
42150

14557
4769
31962
32242
5 15 49

41667
53 131 592

Table 5: Average numbers of aircraft noise events during sleep of subjects per night on the indoor noise

monitor at a measurement interval at a location.
interval

night 311 312

I 9.7 6.4

2 7.5 5.2

3 9.6 6.0

4 9.4 12.7

5 14.6 16.8

6 19.7 24.1

7 6.7 6.3

8 9.9 9.7

9 6.2 21.5

l0 4.6 17.7

I I 5.0 7.1

total 103 133

32t 322 331 332 341 342 351 352 361 362 37r 372 381

7.5 27.1 5.6 6.8 2.2 7.2

12.2 7.3 38.4 9.8 6.7 16.9

tz.l 4.9 22.0 23.0 1.7 13.8

37.3 3.9 5.0 13.9 2.2 15.3

18.3 45.5 49.2 32.9 30.6 35.3

7.',7 39.2 20.6 14.9 46.3 47.2

6.9 52.1 43.0 2.2 11.5 13.7

5.2 4.9 5.2 2.0 5.4 32.8

5.9 5.8 5.1 2.2 2.8 2l.l
t6.3 2.1 25.5 1.2 16.1 56.9

29.2 3.5 39.5 2.8 15.6 8.3

159 196 259 ll2 l4l 269

10.2 6.2 5.1 7.8 21.2 5.3 7.9

8.9 8.6 1.7 13.5 3.7 3.0 26.s

8.4 13.3 25.8 23.2 1.9 4.5 36.1

8.5 14.2 30.0 13.3 3.3 3.5 34.3

9.7 19.8 45.7 29.5 12.3 34.3 18.5

7.3 23.1 42.1 36.1 6.2 53.2 65.1

16.2 5.4 28.5 28.4 22.2 9.8 39.6

9.2 5.4 33.7 24.2 7.0 24.0 36.0

4.8 1 1.3 3.8 21 .9 2.6 4.5 1 1.1

9.8 t9.2 7.8 20.4 4.0 3.2 25.5

t6.7 13.1 29.9 1.0 ll.2 2.3 46.4

1 l0 140 254 219 96 147 347

382

18.3

21.9

47.4

3t.6
25.3

36.9

46.9

62.9

44.5

22.6

56.9

415
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interval

night

I

2

J

4

5

6

7

8

9

l0
ll

total

391

32.0

lt.2
t3.4

34.5

47.8

t2.9

13.2

I1.0

30.2

5.7

34.3

246

392

26.0

28.4

24.4

22.t

33.2

20.4

54.2

39.7

43.5

14.7

17.8

324

401

2.0

1.6

3.0

3.0

6.2

t.4
2.4

2.0

3.3

2.0

2.7

30

402

1.7

2.0

1.4

3.5

4.9

2.5

2.'7

t.6
2.9

3.0

0.0

26

all

288

295

398

419

695

678

555

432

368

389

468

4985

4tt 412

13.6 8.3

5.I 9.3

3.5 12.6

7.3 16.l

23.9 26.1

26.6 25.9

1.5 18.0

2.7 6.4

7 .7 10.6

4.5 8.6

6.1 t7 .7

103 160

42t 422

1.7 1.7

0.0 3.1

1.0 t.7
1.6 2.5

1.5 6.9

4.1 1.4

1.3 2.0

1.7 4.t
1.0 6.3

1.5 1.8

2.0 6.3

17 38

43r 432

3.3 3.4

23.7 4.2

34.9 6.2

24.6 6.4

28.6 6.4

31.3 9.6

32.1 34.3

26.6 21.6

23.7 22.3

28.9 26.3

24.8 25.0

283 166

44t 442

1.0 3.5

2.0 2.8

1.4 2.4

1.6 3.1

1.8 1.8

1.0 1.4

2.1 2.0

1.7 2.0

1.0 1.0

1.9 2.6

1.5 1.9

t7 24

451 452

6.2 29.5

7.1 2.8

31.4 7.4

28.8 25.8

61.6 6.3

4t.t 8.9

16.3 33.8

30.1 3.0

35.6 3.3

29.t 4.8

35.3 4.1

323 130

Tqble 6: Fraction ofnumbers ofaircraft noise events during sleep ofsubjects on the indoor noise
monitors and on the outdoor noise monitor between 22 and t hours at a measurement interval
qt a given location.

fraction

3 I I 3t2 321 322

0.17 0.18 0.19 0.19

331 332 341 342 351

0.29 0.23 0.21 0.34 0.35

interval

352 361 362 371 372 381 382

0.22 0.40 0.39 0.24 0.28 0.26 0.37

391 392

fraction 0.38 0.43

401 402 4tt
0.22 0.19 0.18

422 431 432 44t
0.29 0.48 0.46 0.21

442 451 452

0.26 0.46 0.25

4t2 421

0.26 0.32

all
0.30

Table 7: Cumulative distribution of outdoor equivalent sound levels due to aircraft noise during sleep
of subiects (Loøspt in dB(A)).
31 32 33 34 35 36 37 38 all45434t

10

20

30

40

50

60

70

80

90

37.8 41.3 44.5 42.9 43.2 47.3

39.2 42.2 45.8 44.2 44.5 47.5

40.9 42.9 46.9 45.0 45.7 47.5

41.1 43.2 47.3 45.3 47.t 47.9

41.9 44.4 47.5 46.1 49.7 48.2

43.3 44.7 48.4 46.8 51.2 48.5

44.3 45.3 48.5 47.4 51.8 49.3

44.5 46.8 48.7 47.9 52.7 49.6

45.3 48.2 49.0 48.4 53.3 49.7

25.3 46.6 30.4

28.9 47.9 38.9

29.5 48.5 42.2

30.0 49.2 44.1

30.4 49.7 45.3

30.5 51.3 46.8

30.8 51.5 47.8

3l.l 52.0 48.9
32.4 52.6 51.5

40.9 49.9 44.9

41.5 52.3 45.4

4t.7 52.9 46.0
42.1 53.6 47.0
42.4 54.2 47.6

42.8 55.0 48.0
43.3 56.t 48.4

43.6 56.9 49.3

44.0 57.4 49.9

24.9 42.4

26.6 43.3

27.t 43.8

29.2 44.4

30.1 44.6
30.6 45.1

31.0 45.2

31.7 45.5

32.2 46.0

28.2 45.7

29.6 46.2

30.1 46.5

30.7 46.7

34.3 47.3

38.9 47.7

39.6 47.8
40.4 48.0

41.3 48.3
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Table 8: Cumulative distribution of indoor equivalent sound levels due to aircraft noise during sleep

ects (Liaspt ín
34 35 36

31

21.2

22.8

25.0

25.6

26.0

28.0

29.8

30.8

3 1.9

18.7

t9.7
21.7

23.6

27.0

28.6

29.7

31.9
33.6

l0 tl.2
20 14.4

30 15.5

40 18.7

50 19.6

60 19.7

70 20j
80 22.6

90 24.3

13.0 15.8

17.0 16.7

18.2 18.4

20.3 18.6

22.2 20.1

22.5 2t.7
24.0 23.4

24.3 25.9

26.1 34.2

t7.2 20.7

21.0 23.7

21.8 24.9

22.4 28.1

23.7 29.2

2s.2 31.0

25.5 32.7

27.2 33.5

31.4 35.2

23.4

23.7

24.7

25.5

26.4

2',7.7

29.9

30.8

31.4

19.3

2r.6
23.8

24.9

25.7

26.4

27.l
28.7

30.5

23.7

24.5

26.4

28.4

29.9

30.9

32.r

37.1

4t.t

3.2

4.2

4.6

9.4

lt.4
12.2

t3.2
14.3

16.4

5.8

7.1

9.3

t2.t
12.4

13.8

15.5

t7.4
23.8

19.4

20.2

20.9

21.9

23.5

25.8

28.2

32.0

32.7

3.7

7.1

8.1

8.8

9.4

t4.t
14.5

16.0

l9.l

20.4

22.5

23.3

24.7

25.4

26.3

27.1

28.7

34.5

10.8

l5.l
18.7

2t.l
23.1

24.7

26.4

28.9

31.9

Tqble 9: Cumulative distribution of the dffirence between outdoor and indoor equivalent sound level
)-.^ a^ ^:..^-^t't -^;-- )"'-;-- .l--^ ^{"1'hiDntc tq nncnl - f incnt in

32 33 34 35 36 37 38 39 40 41 42 43 44 45 all

l0
20

30

40

50

60

70

80

90

t9;7 19.4 12.4 15.6

20.8 20.5 2t.9 17.5

22.4 21.4 24.9 19.0

233 22.5 25.8 19.6

239 22.9 26.6 20.9

24.7 24.5 28.4 24.7

25.5 25.3 28.7 25.2

2s.9 25.6 29.6 26.0

26.9 26.8 31.2 30.0

16.7 13.7

t7.t 17.3

18.0 18.3

18.5 19.8

19.7 21.6

20.5 22.4

21.3 23.0

23.3 24.2

25.8 25.0

13.0

13.9

t4.9
15.2

15.9

1'7.2

18.2

22.0

22.8

12.5

t7.l
21.4

22.0

25.',l

26.0

27.6

29.'7

33.0

14.4

16.6

18.1

19.0

20.8

23.8

24.8

26.2

26.9

14.8

16.3

t7.l
17.8

19.6

20.3

20.9

22.4

23.5

13.5

15.2

16.0

17.0

l'1.5

18.8

19.5

21.0

22.7

16.6

17.8

18.3

20.t
22.4

23.0

24.0

24.7

26.0

14.7

16.2

18.9

2t.0
24.1

24.7

25.8

27.1

27.3

9.9

15.8

16.6

17.6

20.5

21.4

22.0

22.1

22.5

17.7

23.0

23.7

23.8

24.1

24.5

25.2

27.8

28.9

15.2

t7.l
18.3

20.0

21.8

22.9

24.2

25.5

27.3

Tqble l0: Information about long-term night-time aircraft noise exposure obtainedfrom NLR and

obtained by in- and outdoor noise meqsure

label Lo in dB(A) L¡sq23-e7¡ out- Li in dB(A)
doors in dB(A) in
2OOO NLR

L4eq2r-o6h indoors Lbi23-07h in
in dB(A) in 2000 dB(A) in 2000
NLR

Nieuw-Vennep

Rijsenhout

Zwanenburg

Assendelft

Halfweg A
Kaag/Buitenkaag

Leimuiden

Halfweg B

Krommenie

Hillegom ****

Hoofddorp

Spaarndam

Warmond

Haar.lem ***r<

Abbenes

3l

32

JJ

34

35

36

37

38

39

40

4t

42

43

44

45

42

44

48

46

50

48

42

54

48

30

45

34

47

30

50

47

44

48

48

49

48

43

52

47

3l
40

45

47

3l
50

20

22

20

24

29

26

26

30

27

11

26

t2

24

9

25

23

22

26

24

23

24

t9

26

22

6

l8

23

20

I
26

26

23

27

27

28

27

22

3l

26

10

19

24

26

10

29

**** locations assumed to be without night-time (23 - 6 hours) aircraft noise exposure
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Table I l: Variables with a statistical significant dffirence in distribution among subjects and non-
respondents andwhether the dffirence can be expløined by dffirences in age composition
of subj ects and non-respondents.

label variable difference Direction ofthe difference be-
explained tween subjects and non-
by age respondents. Subjects

arelhave/show

b8 satisfaction with insulation against outdoor noises - More satisfied (+)
b9 satisfaction with insulation against neighbouring - More satisfied (+)

noises

a2 age

a3 citizenship
a4 composition ofhousehold
a5 number of children
bl number of years in living environment

b3 type oldwelling

Younger

- Lower percentage single
- Less one-person-households

+ More children at home
+ Living shorter in present environ-

ment
- Living less in apartments

+ Higher percentage

+ Less awakened

+ More annoyed

- Higher percentage agrees (-)
+ Higher percentage agrees

+ More worried
+ Mo¡e actions

- Lessjobs

dla night-time perception road traffrc noise
d2b awakening by aircraftnoise
d3a annoyance night-time road traffic noise
el_3n recognition'living under a flight path'

e1_6n recognition'living at a busy street'
e_6 worried about'living at a busy street'
î4 sum actions against Schiphol
f5 job (own of inmates') related to Schiphol

gl experienced health
g8 hearing problems

gl9b use of sleeping pills

928 aircraft noise consequences on sleep

flì woried about health impact from aircraft noise - Less wonied (+)
+ Better experienced health
+ Less problems

- (Less sleeping pills)
- Less effects (+)

Table 12: Cum of total number of times subj the evening, The
total cigarettes + O.S*number of s + 2*numbér of ci-
gars es.

number of times smoked cumulative Dercentase
0
I
2
J
4
5

6
7

8

9
l0
ll
20
2l

79.5
80.6
84.1

87.6
90.3
92.7
9s.4
96.6
9',7.9

98.4
99.0
99.0
99.9
100.00
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Tqble l3: Cumulative distribution

0
I
2
J

4

8.9
42.4
8l.3
96.9
99.5
100.04.3

Table I4: Cumulative distribut

22,t
59.7
82.5
90.9
96.9
98.6
100.0

0
I
2

3

4

5

6

combined activity activities according to
fìrst item

Label of combined
activities
100

t02
103

104

105

106

107

108

109

ll0
ilr
tt2
113
200
201
203
204
206
207
208
209
2t2
300
301

302
304
306
307
308
309
310
311

3t2
313

number of subject
evenings
133 I
323
610
87
9
96
46
233
255
23
5l
7l
12

58
6

7
J

5

J

3

15

I
152
44
8

5

7

2
l5
30
5

2

J

1

percentage ofsubject
evenlngs
28.9
7.0
13.3

1.9

0.2
2.1

1.0

5.1

5.5
0.5
1.1

1.5

0.3
1.3

0.1

0.2
0.1

0.1

0.1

0.1

0.3
0.0
3.3

1.0

0.2
0.1

0.2
0.0
0.3
0.7
0.1

0.0
0.1

0.0

number ofsubject
evenings

percentage of
subject evenings

3147 684

22101

274 60
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Table I6: Cumulative distribution and e score ol s

Noise annoyance score cumulative percentage ofthe annoy- cumulative percentage ofthe annoyance

ance score for dav-time noises score for evening-time noises

0
I
2

3

4
5

6
7

8

9
10

88.8
88.8
89.0
89.7
91.0
92.8
9s.6
97.7
99.3
99.9
100

93.6
93.6
93.7
94.1

94.8
95.9
97.4
98.7
99.7
99.9
100

Table 17: Type of medication used during day. evening, or night and percentage of subjects using

*-id¡"àt¡o, (eft hand side of table, responses in evening diary). Medication classffied ac-

cordingto their sleep-inducing effect andpercentage ofsubjects usingthis medicøtion (right

hand side oft
type of medicine percentage of subject days effect percentage of subject days

no medicine

Pain releasers,
aspirin etc.

Other medication

956

34

l0

Not used or no sleep-
inducing effect (0)

Induction of sleepiness
symptom (l)
Sleep-induction important
side-effect (3)

Sleep-induction main
effect (4)

99.87

0.07

0.04

0.02

Tabte I 8: Type of sleeping pitls used beþre going to sleep, and percentage of subj ects using these pills
(iift ¡o"¿ sla" ojtott"¡. Steeping pills classi/ìed according to their sleep-inducing effect and

íns these oills hisht hand side

type ofsleeping pilt percentage ofsubjectnights effect percentage of subject nights

No sleeping pills 98.68

I 1.27

other type 0.04

Not used or no sleep-inducing 98'71
effect (0)

Sleep-induction a symptom (1) 0.02

Sleep-inductionimportantside- 0.29

effect (3)

Sleep-induction main effect (4) 0.98

Tabte l9: Percentage of subject nights medication or sleeping pills has been used or not, classiJìed

Not used or without sleep-inducing effect (0) 95.9

Sleep-induction is a symptom (2)
Sleep-induction is an important side-effect (3)

ion is main effect (4
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Table 20: Distribution ofsubiect evenings according to reasons for diflìculW to fall asleeo.
Reasons for difficutty to fall asleep Percentage of subiect nights
Irrelevant, no reason
Worries
Weather (cold, hot, windy)
Illness, not feeling well
Noises in the house, at neighbours house
Noises from outside not from aircraÍt
Aircraft noise
Other reasons

93.2
1.2

0.6
1.0

0.5
0.4
0.3 (12 subject nights)
2.8

Tqble 2I: Distribution of reasons.for atuakening for the first time durins sleep.
Reasons for awakening for the first time during Percentage ofsubject nights
sleep period time
Not awakened
Sanitary reasons, thirsty, hungry
Looking after inmate
Worries
Weather (cold, hot, windy)
Illness, not feeling well
Noises in the house, at neighbours house
Noises from outside not from aircraft
Aircraft noise
Other reasons

28.3
36.4
4.8
0.9
2.5
1.2

1.3

1.3
(92 subject nights) 2.0
21.3

Table 22: Distribution ofwøys of awakening in the morning.
Awakening in the morning Percentage of subiect momings
Spontaneously
By alarm clock/clock-radio
Awakened by a member of the family
In another way, not by aircraft noise
By aircraft noise 0.5 (21 sub.iects mornings)

45.7
37.7
13.4
2.6

Table 23: Distribution of reasons to get out of bed.
Reasons getting out ofbed Percentage of subiect morninss
To go to work/start working
To take care of family members
Other obligations
A habit, without a specific reason
Other reason

38.7
13.8
9.9
30.8
6.8
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Small opening 43,4
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6 Figures

Figure 1:

= 
no¡se contours, 20 and 26 dB(A) LAeq 23-06 h, 2OOO

O studylocations

Questionnaires, diaries, and locations

q- {E-J

Map of the surroundings of Schiphol Airport. Numbers qre the labels of the I5 locø-
tions. The map also shows the so-called 20 and 26 dB(A) night-time (23 - 6 hours)
aircrafi noise contours Lkn,2j-s6¡ equøl ta 20 and 26 dB(A). These cantours hqve been
calculqted on the basis ofaircraft to andfrom Schiphol in the year 2000.
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Figure 2: Number of aircraft detected on the outdoor noise monitor between

22 hours in the evening and t hours next morning as afunction
of participationnight (night I : Monday, night 2 -- Tuesday etc.) Location 31,

study interval I and 2.
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Figure 3: Number of aircraft detected on the outdoor noise monitor between

22 hours in the evening and t hours next morning as ø function
of participation night (night I : Monday, night 2 : Tuesday etc.) Location 32,

stuþ interval I and 2.
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Figure 4: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as afunction
of participation night (night I : Monday, night 2 -- Tuesday etc.) Location 33,
study interval I and 2.
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Figure 5: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as afunction
of participation night (night I : Mondøy, night 2 : Tuesday etc.) Location j4,
study interval I and 2.
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Figure 6: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as øfunction
of participation night (night I : Monday, night 2 : Tuesday etc.) Localion j5,

study intemal I qnd 2.

41

number of
140 -
120

100

80

60

40

20

0

6

night

Figure 7: Number of øircraft detected on the outdoor noise monitor between

22 hours in the evening and t hours next morning as afunction
of participøtion night (night I : Monday, night 2 : Tuesday etc.) Location 36,

stuþ interval I and 2.
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Figure 8: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as afunction
of participation night (night I : Monday, night 2 : Tuesdøy etc.) Location 37,
study interval I qnd 2.
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Figure 9: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as afunction
of participationnight (night I : Mondøy, night 2: Tuesday etc.) Location 38,
study interval I and 2.
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Figure 10: Number of aircraft defected on the outdoor noise monitor between

22 hours in the evening and t hours next morning as afunction
of participation night (night I : Mondøy, night 2 : Tuesday etc.) Location 39,

study interval I and 2.
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Figure t 1 : Number of aircraft detected on the outdoor noise monitor between

22 hours in the eveníng and t hours next morning as a funclion
of participation night (night I -- Monday, night 2 : Tuesdøy etc') Location 40,

study intervøl I and 2.
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Figure I 2: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as afunction
of participation night (night I : Mondøy, night 2 : Tuesday etc.)Location 41,
study interval I and 2.
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Figure I3: Number of aircraft detected on the outdoor noise monitor between
22 hours inthe evening and9 hours next morning as afunction
of pørticipation night (night I : Monday, night 2 : Tuesday etc.) Location 42,
study interval I and 2.
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Figure 14: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as afunction
of participation night (night I : Mondøy, night 2 : Tuesday etc.) Location 43,

study interval I and 2.
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Figure I 5: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening and t hours next morning as afunction
of participation night (night I : Monday, night 2 : Tuesday etc.) Location 44,

stuþ interval I and 2.



Sleep disturbance and aircraft noise exposure

46 Ouestionnaires, diaries, and locations

number of
a ¡rc raft140

120

100

80

60

40

20

0

567
n¡ght

Figure I6: Number of aircraft detected on the outdoor noise monitor between
22 hours in the evening qnd t hours next morning qs qfunction
of participation night (night I : Monday, night 2 -- Tuesday etc.) Location 45,
study interval I and 2.
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Figure 17: Number (per night averaged over subjects) ofaircraft detected on the
indoor noise monitors during sleep period time of subjects as afunction
of participationnight (night I : Mondøy, night 2 -- Tuesday etc.) Location 31,
study interttal I ønd 2.
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Figure 18: Number (per night cveraged over subiects) ofaircraft detected onthe
indoor noise monitors during sleep period time of subiects as afunction
olparticipqtion night (night I : Monday, night 2 : Tuesday etc.) Location
study intervøl I qnd 2.
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Figure 19: Number (per night averaged over subiects) ofaircrøft detected on the

indoor noise monitors during sleep period time of subjects as afunction
of participation night (night 1 : Monday, night 2 : Tuesday etc.) Location
study interval I and 2.
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Figure 20: Number (per night averaged over subjects) ofaircraft detected on the
indoor noise monitors during sleep period time of subjects as afunction
of participation night (night I : Monday, night 2 : Tuesdøy etc.) Location 34,
study interval I and 2.
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Figure 21: Number (per night øveraged over subjects) ofaircraft detected onthe
indoor noise monitors during sleep period time of subjects as afunction
of participation night (night I : Mondøy, night 2 : Tuesdøy etc.) Location 35,
study interval I and 2.
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Figure 22: Number (per night øveraged over subjects) ofaircraft detected onthe
indoor naise monitors during sleep period time of subiects as afunction
of participation night (night I : Monday, night 2 : Tuesday etc.) Location 36,

study inter-ral I and 2
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Figure 23: Number (per night overaged over subiects) of aircraft detected on the

indoor noise monitors during sleep period time of subiects as a function
of participøtion night (night I : Monday, night 2 : Tuesday etc.) Location 37,

study interval I and 2.
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Figure 24: Number (per night øveraged over subjects) of airøaft detected on the
indoor noise monitors during sleep period time of subjects as afunction
of participation night (night I : Monday, night 2 : Tuesday etc.) Location 38,
study interttal I and 2.

70

60

50

40

30

20

10

0

average
number of

aircraft

Figure 25: Number (per night averaged over subjects) oføircraft detected on the
indoor noise monitors during sleep period time of subjects as afunction
of participation night (night I : Monday, night 2 : Tuesday etc.) Location 39,
study interval I and 2.
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Figure 26: Number (per night averqged over subiects) ofaircraft detected onthe
indoor noise monitors during sleep period time of subiects as afunction
of participation night (night I : Monday, night 2 : Tuesday etc.) Location ,

study interval I and.2
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Figure 27: Number (per night averaged over subjects) ofaircraft detected onthe
indoor noise monitors during sleep period time of subiects as afunction
of participation night (night I : Mondoy, night 2 : Tuesda! etc.) Location 41,

study interval I and 2.

70

60

50

40

30

20

10

0

10 11

average
number of

aircraft



Sleep disturbance and aircraft noise exposure

52 Questionnaires, diaries, and locations

average
num ber of

aircraft

70

60

50

40

30

20

l0

0

10 11

Figure 28: Number (per night øveraged over subjects) ofaircrafi detected on the
indoor noise monitors during sleep period time of subjects as afunction
of participation night (night I : Monday, night 2 : Tuesday etc.) Location 42,
study interval I and 2.
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Figure 29: Number (per night averaged over subjects) ofaircraft detected on the
indoor noise monitors during sleep period time of subjects as a function
of participation night (night I : Mondøy, night 2 : Tuesday etc.) Location 43,
study interval I qnd 2.
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Figure 30: Number (per night qveraged over subiects) ofaircrøft detected onthe
indoor noise monitors during sleep period time of subiects as afunction
of participation night (night I : Mondøy, night 2 : Tuesdøy etc.) Location 44,

study interval I and 2.

70

60

50

40

30

20

l0

0

average
num ber of

a ircra ft

70

60

50

40

30

20

10

0

everage
number of

a i rcraft

Figure 3 1: Number (per night averaged over subiects) of øircraft detected on the

indoor noise monitors during sleep period time of subi ects as a function
of participation night (night I : Monday, night 2 : Tuesdøy etc.) Location 45,

study interval I qnd 2.
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Figttre j 2 : Cumulative distribution of the outdoor equivalent sound level due to aircraft noise during
sleep period time of subjects.
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Figure 33: Cumulative distribution of the indoor equivalent sound level due to aircraft noise during
sleep period time of subjects.
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Figure 34: Cumulative distribution of the dffirence between outdoor and indoor equivalent sound level

due to aircraft noise during sleep period time of subiects.
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Figure j5: Mediqnvalue of equivalent sound level during sleep period time of subiects measured

indoors (Li) at the I 5 locations as afunction ofindoor equivalent sound level from 23 to

7 calculated by NLRfor 2000.
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Figure 36: Lo as afunction of Lbu23-07h. Coruelation cofficient equal to 0.82. Regression equation is:
Lo : -2.0 + 1.02*Lbu23-07h
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Figure 37: Li øs afunction of Lbi23-07h. Conelation cofficient is equal to 0.57. Regression equation
is: Li : 4.3 + 0.76*Lbi2i-07h.

o-
al,

o)50c
f
E
õ
o
840c
o
.t)

co
o

=oo
L
ooÞ
8zo

60

o_
.J'

o)
C

fE
õ
o
E
Ë.

=o
an

c
c)
o

oo
ooEc

0 10

LB23 07

Ëe

I=E
ËE

E"t,!
!IE,

ËEE

";
E
E

I

E

EBEE o

EEEH
E¡ !
HIE

E

Eo

EEE

E¡s:l
";E:

"E

E

I
E



Sleep d¡sturbance and aircraft noise exposure

Questionnaires, diaries, and locations

7 Questionnaire

SLEEP DISTIIRBAI\CE IN THE VICINITY I Questionnaire for SUBJECTS
Written questionnaire

SUBJECT NUMBER Ðo(ppp

Xx: location X interval ppp subject

(to be filled out by TNO-PG)

Check ofpersonal data

Name (first initials and family name):

Gender (circle):

Street and number:

Postal code and town:

male/female

PLEASE READ THIS CAREFULLY BEFORE YOU START
ANSWERING THE QUESTIONS

We ask you to fill out this questionnaire by yourself. If you do not know the answer about a

specific fact (such as the year your house was built) you may consult somebody else. However, it
is important that you express your own opinion.

The questionnaire consists of four parts: 1. General, 2.}Jealtf' and sleep, 3. Noise sensitivity, and

4. Statements. Each part contains a small introduction. First, read the questions carefully and give

the answer that is most applicable to you.

Part 3 and 4 are filled out by putting a cross in the appropriate box. Just give one answer to each

question (see example 1 on this page), unless indicated differentþ (see example 2). Some ques-

tions in part 1 and 2have more than one part (a,b,c). Please fill out each part (see example 3). To

answer some of the questions, you have to use a bar for your answer (see example 4). Please give

only one answer in the bar and do not put a cross on the separator of two boxes.

PAY ATTENTION!
If you are ready, please go through the questionnaire to be sure that you did not forget to answer

a question.

If you need more infonnation, please contact us by telephone.

Good luck!
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1. Do youhave a dog?

2" What kind of meat do you offer your dog?
(more than one answer possible)

the following activities?
(please, give one cross on each line)

& yes

tr no = proceed to question 5

# tinned meat
tr fresh meat
tr different, that is

l0:
verymuch

3. How many times do you perform the following over 2 times I time less I time seldom

activities (please, give one cross on each line) 2 dmes a day a day a day or never

a day

a go for a walk with the dog & tr tr tr tr
b give the dog fresh water tr & tr tr tr
c washthedog tr tr tr tr tÞ

4. How much do you like to carÐr out not carried 0:
out notatall

liked liked

0 1 23 4 5 6 7 8 9 10

a go for a walk with the dog tr
b give the dog fresh water tr
c wash the dog

General

&

rþ

&

A. Personal situation A1 ...48,412, A15. A16

Explanafion:
These questions relate to your present situation.

Ä1 Are you male or female?

A2 What is your age?

tr male

tr female

....... years

A3 What is your citizenship? tr married, living together
tr single

L4 How many members does your family consist of, persons
including yourself?
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A5 If your family consists of children living at your home,

how many of them have the following age(s) number

younger than 4 years

4to l2yearc
13 to 18 years

19 years and over

59

A6 I¡r which country were you born? tr Netherlands

tr Suriname or the Antils
(Aruba inclusive)

tr Indonesia (former Dutch East

Indies inclusive)
tr different, that is

A7 What is the highest education that you frnished? tr no education

(please, give one answer only) tr primary school

tr lower vocational education
tr MAVO (or Mulo)
tr middle vocational education

tr HAVOA/WO (or
IIBS/Gymnasium/MMS)

tr highervocationaleducation
tr college, universþ
tr different, that is

A8 What description applies best to you?

please, give one answer only)
tr I have a full-time payed job

32 hours a week or more
tr I have a part time payed job,

between 19 and 32 hours a
week

tr I have a part-time payed job,

less than 19 hours a week
tr I am fulltime housewife/man
tr I amretired (early)
tr I follow courses/ I study
tr I am avolunteer
tr I am jobless/looking for a job
tr I am disabled/unfit for work
tr different, that is
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tr yes

trno
tr irrelevant, without

job/study

not at all very much

no exposed exposed

job 01234 5678 910

complete worktime
4 - 8 hours

I - 4 hours
less than t hour
incidental
never

A9 Do you work/study frequently during evening or
night and therefore have to sleep ùring daytime?

410 To which extent are you exposed
to aircraft noise at your work?

tr

All How long are you exposed at your work daily tr
to so much noise, that talking is impossible? tr

tr
tr
tr
tr

Al2 Are you annoyed by sounds in o: lo:
your daily environment (home, work, etc) not at very

all much

012345678910

413 How many days a week are you away from home

for at least 6 hours during daytime
(06.00-19.00 hours)? days

01234567

^14 
How many evening! (19.00-01.00 hours) a week
are you away from home for at least three hours? evenings

01234567

415 How satisfied are you with your house? tr extremely satisfied
tr very satisfied
tr satisfied
tr dissatisfied
tr verydissatisfied
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416 How satisfied are you about living tr extremely satisfied

inyourpresentneighbourhood? tr very satisfied
tr satisfied
tr dissatisfied
tr verydissatisfied

61

B. Livins conditions Non response: B1 ... 83,88, B9

Explanøtìon:
These questions relate to your house andyour present housing conditions. Please answer these

questions, where necessary with qssistance of others.

B1 For how long do you live in this neighbourhood? ... years

(when shorter than 1 year months)

B2 For how long do you live in this house? ... years

(when shorter than 1 year ... months)

B3 Lr what type of house do you live? tr flat or apartment building (downstairs)

tr flat or apartrnent building (upstairs)

tr terracedhouse

tr house atthe endofarow
tr semi-detached house

tr free standing or linked bungalow
tr different

B4 Is this house: tr rented

tr bought

tr different

tr before 1980

tr 1980 or later

tr donotknow

B5 When was the house built?

B6 ìVhich of the following therrnic tr windows in the living room with
insulation provisions have been installed
double glass in your house? tr windows in your bedroom with double

(more than one answer possible) double glass

tr cavþwall insulation
tr roof insulation
tr different, such as closed slits (draught-

excluders and kit)
tr no thermic insulation provisions
tr unknown
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B7 Have acoustical insulation provisions tr aircraft noise
been installed in your house against: tr road traffic noise

tr railway noise

tr industrial noise

tr no insulation provisions = proceed to B8

If yes, which of the following provisions tr windows in the living room with
have been installed in your house? double glass

(nore than one ansryer possible) tr windows in ySUI bedroom with
double glass

tr cavþwall insulation
tr roof insulation
tr sound damping ventilation grids or

cabinets

tr different
tr unknown

88 To which extent are you satisfied with the 0: l0:
insulation ofyour house against outdoor noises?very very

dissatisfied satisfied

0 1 2 3 4 5 67 8 9 10

B9 To which extent are you satisfied with the 0 = t0:
insulation of your house against noises very very

from neighbouring dwellings? dissatisfied sarisfied

0 12 3 4 s 67 8 9 10

810 Would you like to ventilate your house more

often, but reûain from it due to aircraft noise?

tr yes, much more often
tr yes, often
tr sometimes

tr hardlyever
tr never
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C. Sounds Non-response: Cl, C2
Explanation:
The questions concern the perception and annoyance of sounds during the last year in and

around Jtour house. The questions do not relate to sounds in your working situation or when you

are somewhere else, but to sounds in vour house, in your garden or on J¡our balconlt.

In question CI various sound sources are given. Please indicate how many times you pgICeUg-

sound from these sound sources. Question C2 is related to annoyance due to the sounds of the

various sound sources.

c1

C2

How many times do you perceive sound from
the following sound sources?

(please, give one answer on each line)

a

b

c

d

traffic on roads

aircraf
industrie/factories
construction/demolishing activities

How annoying or not annoyinq is

sound from the following sources?

(please, give one answer on each line)

daily

tr
tr
tr
tr

not

perceived

a least

once

a

week

tr
tr
tr
tr

0:
not annoying

at all

0123

at least at least never

once once

a

month

tr
tr
tr
tr

a

year

tr
tr
tr
tr

tr
tr
tr
tr

l0:
verymuch

annoying

s6789 10

a traffic onroads tr
b aircraft tr
c industries/factories tr
d construction/demolishing activities tr

D. Nocturnal sounds Non-response: Dl ... D3
Explanøtion:
Arter vou went to bed ]tou may hear sounds from outside. If you are very much accLtstomed to

these sounds, you may even not realise that you hear them. You only hear the sounds when you

take special notice. Question Dl deals with sounds you hear when you take special notice. Ques'
tion D2 relates to awakeninglrom these sounds and question D3 with annoyance due to the

sounds.

A.fter ]¡ouwent to bed you may hear sounds from inside vour own or neiehbouring house(s). If
you are very much accustomed to these sounds, you may even not realise that you hear them. You

only hear the sounds when you take special notice. Question 4l deals with sounds you hear when

you take special notice. Question D5 relates to awakeningfrom these sounds and question D6

with annoyance due to the sounds.

Please, take the preceding twelve months as reference.
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D1 How many times do you perceive sound in your
bedroom from the following sound sources?
(please, give one anslver on each line)

a traffrc on roads

b aircraft.

c industries/factories
d construction/demolishing activities

Howmanytimes do youwake up by sound from
the following sotnd sources?
(please, give one answer on each line)
a trafftc on roads

b aircraft.

c industries/factories
d construction/demolishingactivities

How much are you annoyed by sound in your
bedroom from the following sources?
(please, give one answer on each line)

a traffic on roads

b afucraft

c industries/factories

d construction/demolishing activities

How many times do you perceive sound from
the following sound sources in your bedroom?
(please, give one answer on each line)

permanent installations in own house (dish washer,
washing-machine, central heating, fan, etc)
perrnanent installations in neighbours houses (dish
washer, washing-machine, central heating, fan, etc)
sanitary provisions (toilet) own house
sanitary provisions (toilet) neighbours
laughing/talking own house
children crying own house
children crying/laughing/talking neighbours

each at least

night once

a

week

trtr
trtr
trtr
trtr

at least at least

once once

aa
month year

trtr
trtr
trtr
trtr

D2

D4

each

nieht

tr
tr
tr
tr

not

perceived

at least at least at least

once once once

week month yeal

trtrtr
trtrtr
trtrtr
trtrtr

tr
tr
tr
tr

tr
tr
tr
tr

D3 0=
not

at all

annoying

012 34

l0:
very

much

annoying

I910
tr
tr
tr
t

each at least

night once

a

week

at least at least

once once

aa
month year

c

d

e

f
oÞ

tr

tr

tr

tr

tr

tr

tr

tr

tr

tr

tr
tr
tr
tr
tr

tr
tr
tr
tr
tr

tr
tr
tr
tr
tr

tr
tr
tr
tr
tr

tr
tr
tr
tr
tr
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own pets

radio/tvlmusic own house

pets/radio/tvlmusic neighbours

different, that is

D5 How many times do you wake up by sound from
the following sound sources in your bedroom?

(please, give one anslver on each line)

a peÍnanent installations in own house (dish washer,

washing-machine, central heating, fan, etc)

b perrnanent installations in neighbours houses (dish

washer, washing-machine, central heating, fan, etc)

c sanitary provisions (toilet) own house

d sanitaryprovisions(toilet)neighbours
e laughing/talking own house

f children crying own house

g childrencrying/laughing/talkingneighbours
h own pets

i radio/tvlmusic own house
j pets/radio/w/music neighbours

k different, that is

D6 How much are you annoyed by sound from

the following sources in your bedroom?
(please, give one answer on each line)

a permanent installations in own house (dish washer, etc) E
b permanent installations in neighbours houses tr
c sanitary provisions (toilet) own house.. ........,tr

d sanitary provisions (toilet) neighbours. ........,tr

e laughing/talking own house.. ....................... tr
f crying children own house ........,tr

g children crying/laughing/talking neighbours..................., tr
h own pets..... ............,tr

i radio/tvlmusic own house.. .........tr

j pets/radio/tvlmusic neighbours. ...................,tr

k different, that is ......,tr
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tr
tr
tr
tr

tr
tr
tr
tr

tr
tr
tr
tr

tr
tr
tr
tr

tr
tr
tr
tr

h
i
j
k

tr

tr

tr

tr

tr

tr

tr

tr

tr

tr

each at least

night once

a

week

tr
tr
tr
tr
tr
tr
tr
tr
tr

not

perceived

at least at least

once once

aa
month year

tr
tr
tr
tr
tr
tr
tr
tr
tr

tr
tr
tr
tr
tr
tr
tr
tr
tr

tr
tr
tr
tr
tr
tr
tr
tr
tr

tr
tr
tr
tr
tr
tr
tr
tr
tr

0:
not

annoying

at all

2 3 45

l0:
very

much

annoying

678910
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E. Safi Non-response: 81. E2
Explønalion:
The questions ¡elale lo your present opinion

El How do you characterize your tr living in the neighbourhood of a nuclearpower-station
own living situation? tr living in the neighbourhood of a chemical factory
(more than one answer possible) tr living under a flighçath of a large airport

tr living along aroute for dangerouw substances
tr living in a polder under sea level
tr living in a busy street

tr living in the vicinþ of a large airport
tr living on polluted soil
tr living in a area for agriculture and bulb-growing
tr Idonotknow

E2 How worried or not are you about

your own safety in the

situations you indicated in El
(please, give one answer on each line)

a. living in the neighbourhood of a nuclear power-station

b. living in the neighbourhood of a chemical factory

c. living under a flightpath of a large airport

d. living along aroute for dangerous substances

e. living in a polder under sea level

f. living in a busy street

g. living in the vicinity of a large airport

h. living on polluted soil

i. living in a area for agriculture and bulb-growing

66

10:
very

woried much

at all worried

01234s678910

0:
not

F. Attitude towards Schiphol and
aircraft noise

Non-response: F3... F8

ExplanafÍon:
The questions relate to dffirent periods.

F1 Did you start or finish a holiday or business flight tr yes = go to question X'3

to or from Schiphol Airport during tr no
the last two years?

F2 What was the main reason tr no need to fly
for not taking a flight from and to Schiphol? tr flying is too expensive
(please, only one answer) tr fear for flying

tr for environmental reasons
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tr taken another preferred means

oftransport
tr different

F3 What is your opinion about o: 10:

the expansion of Schiphol? verypositive verynegative

0 1 2 3 4 5 6 7 8 910

67

F4 Which of the following steps have you or tr phoned police, municipality or province

your family members during the last five years to complain

taken against aircraft noise or tr went to police' municipalþ or

the expansion of Schiphol? province

(more than one answer possible) tr writtento police, municipality
of provmce

tr signed a petition

tr attended a public meeting or a

demonstration

tr became a member of an or-
ganization against aircraft noise

tr written a letter to a newsPaPer

tr phonedthe CGS (Commission Ge-

luidhinder Schiphol)

tr took steps to move

tr didnothing
tr different

F5 Isyourworkortheworkofone tr yes

of your family members related directly or tr no

indirectly to Schiphol? tr not applicable

F6 Were you during the last twelve months tr yes

ever startled or frightened by the sotrnd tr no = go to question F7

ofanairplane? tr no aircraftnoiseheard

= go to question X'7

If yes, why were you startled or frightened? tr I was afraid that the airplane

might crash(more than one answer possible) tr it sounded different than usual

tr the noise was very loud

tr the noise started so suddenlY

tr it remembered me of the war
tr the sound was squeezing
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yes, how many times were you startled or
frightened during the last twelve months?

F7 How satisfied are you with ai¡craft noise
in the vicinity of your house?

How worried are you that aircraft noise
in the vicinity of your house may cause

health complaints?

daily at least at least at least

once once once

a week a month

trtrtr
10:

verymuch

dissatisfied

8 910

l0:
verymuch

wonied

8 910

tr

0:
not at all

dissatisfied

012

0:
not at all

worried

012

F'8

N l, 2,, 8rg, lg, 20, 26, 27, 2g
Explanation:
The questions relate to the løst twelve months.

1. How is your health in general? tr excellent

tr good

tr fairly good

tr sometimes good, sometimes bad
tr bad

2 Belo% a number of health complaints are given. Please indicate beneath question A with
yes or no whether it applies to you. If it applies to you, please indicate beneath question B
whether this is also applicable at night.

Question A
no yes

QuestionB
ifyes, also at night
no yes

1. Are you frequentþ troubled with pain in the
chest or the cardiac region? tr tr tr

2. Are you frequentþ houbled with pain in your
gastricregion?trtrtrtr

3. Are you quickly out of breath? tr tr tr tr
4. Is your stomach rather often out of order? tr tr tr tr
5. Do you have complaints about pain in bones

and muscles? E
6. Are you frequentþ troubled with pain in the back?

tr

tr

tr

tr

tr

tr

tr

tr
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7. Do you frequently have feelings of tiredness?

8. Are you frequently troubled with headache?

9. Are you frequently dizzy?

10 Are you frequently troubled with a benumbed

feeling or twinklings in your limbs?
11. Are you frequently apathetic?

12. Do you usually wake up tired and not rested

In the morning?
13. Are you tired sooner than you consider normal?
14 Do you awake at night because you have to

go to the bathroom?

If yes, how many times on average per night?

3. Did you last year undergo any surgery?

What was the reason?

How many nights did you stay in the hospital? .....nights
no yes

4. Did something very unpleasanthappen to you last year? tr tr
(e.g. severe illness, decease of family or friend, severe road accident,

criminal offence)
If applicable, indicate the event

5. Question to women only:
Are youpregnant?
If yes, how many months?

Ifyes, does your pregnancy affect your sleep?

Do you ever use drugs?

If yes, which drugs?

If yes, are you able to avoid using them without problems

during your participation in the investigation?

Do you ever use alcoholic beverages?

If yes, how many days a week on average?

If yes, how many glasses a day on average on:

69

tr
tr
tr

tr
tr

tr
tr
tr

tr
tr

tr

tr
tr

tr
tr

tr

trtr
trtr
trtr

tr
tr

tr
tr

u
tr

tr
tr

no yes

trtr

trtr

yes

tr

tr

yes

tr

tr

no

tr

tr

no

tr

tr

6.

7.

no yes

trtr

a.

b.

Monday through Thursday?

Friday through Sunday?

yes
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8. Do you have difficulties in understanding speech tr tr
in noisy surroundings?
If yes, do you have diffrculties in tmderstanding speech

in quiet surroundings? tr tr

no yes

9. Do you wear hearing aids and or are you hard of hearing? tr tr

10. Do you ever use earplugs or other E never
products to reduce sound tr seldomly, only in exceptional circumstances
during night-time? tr seldomly, only in case of extreme loud noise

from outside the house

tr frequentþ
tr more than half the nights
tr (nearþ everynight

11. Do you snore while you are asleep? tr never >go to question 13

tr seldom
tr frequently
tr more than half the nights
tr (nearly) eachnight
tr donotknow

12. Howlong do you snore onaverage tr very short
while you are asleep? tr a quarter of an hour

tr anhour
tr half the sleep periodtime
tr more than half the sleep period time
tr (nearly) the fuIl sleep periodtime
tr donotknow

13. Does yourparbrer snore? tr never = go to question 15

tr seldom

tr frequently
tr more than half the nights
tr (nearly) eachnight
tr donotknow > gotoquestion 15

tr no bedparhrer > go to question 15

14. How long does your bed partner snore tr very short
on average while asleep? tr a quarter of an hour

tr anhour
tr half the sleep period time
tr more than half the sleep period time
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(nearly) the full sleep period time
do not know

15. What is your weight?

16. What is your length?

Below several types of medicine are specified which you may be using at present. Sleeping pills

are considered separately.

71

tr
tr

L7. Which drugsimedicine(s) do you use

that are prescribed by your

family doctor or specialist?
(more than one answer possible)

Which drugs/medicines do you use

without a pres cription?
(more than one answer possible)

E no drugs/medicines

E against pain and fever, such as aspirine

E against cough, cold, sore throat or influenza

tr medicine for heart, bloodcirculation and

blood pressure

E againstnervousness

E against pain in the bones/rheumatic pains

E antibiotics
E against asthma

E hormones

E against diabetes

E laxatives
E against allergies, skin troubles

E diuretics
E against gastric complaints

E against depressions

E other medicine(s), that is:

tr t¡æ" of medicine unknown

E no drugs/medicines

E against pain and fever

E against cough, cold, sore throat or influenza
E vitamins, minerals, tonics
E laxatives
E against gastric complaints

E againstnervousness

E against pain in the bones/rheumatic pains

tr against skin troubles

E homeopatics

E other medicines, that is:
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L9. How often do you use sleeping pills tr each night
or tranquillizers on behalf of your sleep? E frequently

E now and then
E never 3go to question 20

How many months do you use E less than one month
sleeping pills or tranquillizers E between one and twelve months
onbehalfofyoursleep? E longerthantwelvemonths
How do you procure these EI prescription by family doctor or specialist
sleeping pills or tranquillizers? E not on prescription, through pharrnacy or

chemist

E different
Please filI out the type of sleeping pills or tranquillizers as complete as possible

20 Do you use coÍtmon or garden means E always
to fall asleep? E often

E sometimes

E seldom
E never

If yes, what?

21. At what time are you usually going E before 22.00 o'clock
to sleep on weekdays? E between 22.00 and 23.00 o'clock

E between 23.00 and24.00 o'clock
E after 24.00 o'clock

22" At what time do you usually E before 6.00 o'clock
wake up on weekdays? E between 6.00 and 7.00 o'clock

E between 7.00 and 8.00 o'clock
E between 8.00 and 9.00 o'clock
E after 9.00 o'clock

23. Atwhattimeareyouusuallygoing E before22.00o'clock
to sleep during the weekends E between 22.00 and23.00 o'clock

E between 23.00 and 24.00 o'clock
E between 24.00 and 1.00 o'clock
E after 1.00 o'clock

24. At what time do you usually El before 08.00 o'clock
E between 8.00 and 9.00 o'clock
E between 9.00 and 10.00 o'clock
E after 10.00 o'clock

wake up during weekends?
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How often do you sleep with
(slightþ opened windows?

26. How well do you usually sleep?

Which of the following statements

are applicable to the quality of
your sleep? (more than one answer
possible)

The following statement about the effect(s)

of aircraft noise is applicable to me:

(the answer most applicable on each line)
a it is diffrcult for me to fall asleep in the evening

b I wake up inthe middle ofthe night
c I wake up too early in the moming
d I do not feel rested during daytime
e I feel imitated
f I sleep with windows closed

g I use earplugs or other sound reducing means

h my sleep is disturbed

73

tr
tr
tr
tr
tr

25. always

often

sometimes

seldom

nevef

0=

very

bad

0

often I do not sleep a moment
often I get out of bed during the night
often I toss about in bed during the night
often I wake up several times during the night
I think that I usually sleep very bad

often I do not sleep more than five hours a
night
I usually fall asleep easily
I usually stay awake longer than half an

hour after I went to bed
it is difficult to fall asleep after awakening

in the course of the night
I usually feel rested in the moming after
rising

10:

very

good

910

3-4 5-6 7

timesa timesa times

week week week

trtrtr
trtrtr
trtrtr
trtrtr
trtrtr
trtrtr
trtrtr
trtrtr

tr
tr
tr
tr
tr
tr

27.

tr
tr

tr

tr

28. 0 r-2

times a times a

week week

trtr
trtr
trtr
trtr
trtr
trtr
trtr
Etr
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3. Noise sensitivi : not
Explanalìon:
The following items are related to noise sensitivity. Express your opinion by frlling in the box
that is most applicable to you. Answer each item once.

1 :agree completely Response possibilities
2:agreerather I 2 3 4 5 6
3:agreesomewhat n n ! ! ! !
4:disagree somewhat

S:disagree rather
6:disagree completely

1: completely agree 6 : completely disagree
123456

1. lwouldn'tmindlivingonanoisystreetif ! ! ! ! n D

the apartment I had was nice.
2. Iammoreawareofnoisethanlusedtobe. ! ! ! ! ! !
3. No one should mind much if someone tums up

his stereo full blast once in a while. ¡ ! ! ! ! !
4 At movies, whispers and crinkling candy

wrappersdisturbme. ! ! ! ! ! !
5. Iameasilyawakenedbynoise. ¡ ! ! ! ! !
6. If it is noisy where I am studying,IW to close

the door or window or move someplace else. ¡ ! ! ! ! !
7. I get annoyed when my neighbours are noisy. ! ! ! ! ! !
8. I get used to most noises without much diffrcuþ. ! ! ! ! ! !
9. It does not matter to me to live across a fire station

if the dwelling would be nice ! ! ! ! ! !
10. Sometimes noises get on my nerves and

getmeirritated. ! ! ! ! ! !
11. Even music I normally like will bother ! ! ! ! ! !

me if I am trying to concentrate
12. It wouldn't bother me to hear the sounds of everyday

living from neighbours (footsteps,

runningwater,etc). ! ! ! ! ! !
73" When I want to be alone, it disturbs me to

hearoutdoornoises. ! ! ¡ ! ! !
14. I am good at concentrating no matter what is

goingonnearme. ! ! ! ! ¡ !
15. Úr a library, I don't mind if people carry

on a conversation if they do it quietly ! ! ! ! ! !
16. Ithappensoftenthatlwouldlikecompletesilence.nn!¡!!
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17. Motorcycles should be required to have bigger mufflers.

18. I find it hard to relax in a noisy situation.

19. I get mad at people who make noise that keeps

me from falling asleep or getting work done.

20. I wouldn't mind living in an apartment with thin walls.

21. I am sensitive to noise.

!
n

!
!

4. Copins with problems and events Non-resoonse: not

Explønalìon:
People react dffirently when they are faced with problems or unpleasant events. How an individual

reacts depends on the nature of the problem and its severeness. However, the individual reactions are

IN GENERAL more often in one direction than in the other.

Hereajler actions to problems are given PLEASE INDICATE AFTER EACH STATEMENT HOW

YOU WOULD REACT BY PWTING A CROSS IN ONE BOX. There are no good or wrong answers.

Please do notþrget to reply on each line to a statement.
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!!n¡n!
nn!¡¡n
n!!!!!

!!¡!
¡ t]

seldom

or never

1. Give in to avoid difficult situations... tr
2. Resign yourself with the course of events tr
3. Share your cares with somebody.. tr
4. Lrtervene immediately if there are prob1ems.................. tr
5. Look for diversion tr
6. Look at the problem from all ank1es......... tr
7. Avoid difficult situations as much as possible.. tr
8. Invent various solutions to solve a problem... tr
9. Act purposefully to solve a problem... tr
10. Ask somebody for assistance.. tr
11. Order the various aspects of a problem tr
12. Think about something not related to the problem................ ...... tr
13. Show your feelings... .. tr
14. Look for comfort and comprehension... tr
15. Show that you are wonied about something ............. tr

some-

times

tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr

very

ofien often

trtr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr

tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
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II) CODE

I Diaries

8.1 Morning diary

Sleep disturbance M dia

Date dav.

1 Good morning

1. lWhat day is it today? ! Monday

! Tuesday

! Wednesday

! thursday

! nri0ay

! saturday

! sunday

2 2. Howrested do you feel at

this moment?

1n
2a
3n
4n
sn
6n
7a
sn
e l-l

extremely alert

alert

neither sleepy or alert

sleepy, but not fighting sleep

extremelv sleenv. fishtins sleeo. effort to stav awake
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J Did you use sleeping pills
last evening or night?

1I
2a

yes

no

Go to question 3a

Go to question 4

3a At what time did you use

them?

4 Did you use home medi-

cines last evening or night

to fall asleeo?

1n
2a

yes

nee

Go to question 4a

Go to question 5

4a At what time did you use

them?

4b What did vou use?

5 At what time did you go

start trying to go to

sleep?

5a Did you press the marker at

that time?

1I
2a
3x

yes

no

Go to question 7

Go to question 7

Not at the right time

Go to question 6

6 Should you have pressed

the marker earlier or later?

1I
2at

earlier

later

Go to question 6a

Go to question 6b

6a How many minutes earlier? . minutes

6b How manv minutes later? . minutes

7 How difficult was it yester-

day to fall asleep?

0 : not difFrcult at all

10: very difFrcult

10

8 How long did it take you to

fall asleep?

. minutes

9 If you had problems falling
asleep last night, what was

the reason?

1I
2n
3I
47

Worries + Go to question 10

rWeather (cold, hot, windy) + Go to question 10

Illness, not feeling well + Go to question 10

Noises in the house, at neighbours house
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sn
6n
7v

Noises from outside

Other reason

No reason

Go to question 10

Go to question 9a

Go to question 9b

Go to question 10

9a Describe the noises which

caused you problems to fall
asleen

9b Describe the other reason

which caused you problems

to fall asleep

10 Did you use protection

against noises, such as

earplugs?

1n
2z
3 l-l

no

yes, apart ofthe night

ves. whole nisht

11 How well did you sleep last

night?

0 : very bad

10: very well

910

t2 Did you awake and fell
asleep again in the cowse

of the nieht?

1n
2a

yes

no

Go to question 12a

Go to question 14

I2a How many times did you

wake uD dwine the nisht?

. times

r2b
What was the reason or

were the reasons of waking

up in the course ofthe
night?

(question is repeated the

required number of times)

1n

2a
3n
4n

sn
6n

7a
s l-l

Sanitary reasons' thirstY' hungooo 

,o question 12e

Looking after inmate + Go to question 12e

Worries + Go to question 12e

Weather (cold, hot, windy

'+ Go to question 12e

Illness, not feeling well -+ Go to question 12e

Noises inthe house' 
"ï"0'"äj:î;stion 

12e

Noises from outside -+ Go to question 12c

Other + Go to question 12d
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12c Describe the noises which

did wake vou up

12d Describe the other reason

which did wake youup

13 Did you press the marker

when you woke up during

the night?

1n
2a
3n
4n
s l-l

yes (each time)

sometimes

I suppose so, but I am not sure

I do not remember

no (not once)

I4 At what time did you wake? hours

I4a Did you press the marker

when you woke?

1n
2J
3l-l

yes

I do not know

no

t5 How did you wake? 1n
2J
3n

4l-l

spontaneously + Go to question 16

by alarm clock/clockradio + Go to question 16

awakened by a member of the family

in another way

+ Go to question

+ Go to question

I6

15a

15a The other way I woke is

t6 At what time did you get

out ofbed?

t7 What was the reason to get

out ofbed?

¡

!

!

!

1n

2a

3n
4n

s l-l

To go to work/start 
Y*t Go to question 1g

To take care of familyî-o"ttoo 
to question 1g

Other obligations + Go to question 18

a habit, without a specific reason

-> Go to question 18

+ Go to question 17aother reason

l7a I got out ofbed for the

followins other reason
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t8 IIow well did you sleep

tonight?

1!
2a
3n
4n
sn

verywell

good

reasonable

rather bad

bad

t9 What was at bedtime the

position of the window of
your bedroom?

1n
2a
3n
4n
s[l

Fully closed

Small opening

Opened at hand's breath

Half opened

Fully opened

20 Was this position changed

furing the night?

1n
2a

yes

no

Go to question 20a

End ofdiarv

2Oa Atwhattime?.

20b What was the position after

the change?

1n
2l
3n
4a
s l-l

Fully closed

Small opening

Opened at hand's breath

Half opened

Fully opened

20c What was the reason for the

change ofthe position of
the window?
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8.2 Evening diary

TD CODE

Sleep disturbance Eveni

81

Date dav,

I How sleepy do you feel at this mo-

ment?

I n exfiemely alert

2z
3E alert

4n
5 n neither sleepy or alert

6n
7a sleepy, but not fighting sleep

s!
9 l-l extremely sleepy, fighting sleep, effort to stay awake

2-6 Score at about 10.00 hours

Score at about 12.30 hours

Score at about 15.00 hows

Score at about 17.30 hows

Score at about 20.00 hours

7 1n yes

2a no

+ Go to question 7a

+ Go to question 8

7a How long did you sleep before 18.00

hours?

1 n less than 15 minutes

2 1 15 to 30 minutes

3 n 30 to 60 minutes
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4 ¡ more than 60 minutes

I Did you take any naps today after

18.00 hours?

1I yes

2a no

Go to question 8a

Go to ouestion 9

8a How long did you sleep after 18.00

hours?

1 n less than 15 minutes

2 a 15 to 30 minutes

3 I 30 to 60 minutes

4 l-l more than 60 minutes

9 Did anything unusual and pleasant

happen to you today?

1 n yes + Go to question 9a

2 a no + Go to question 10

9a If ves. what?

10 Did anything unusual ¿¡d rrnpleasant

happen to you today?

1I yes

2a no

+ Go to question 10a

+ Go to question 11

10a If yes. what?

11 Did the sounds in your vicinity (work,

at home, otherwise) annoy you today?

1n yes

2V no

+ Go to question 1la

+ Go to ouestion 12

lla How much did the sounds annoy you?

0 : not at all

10 : very much

10

t2 Did the sounds in your vicinity (work,

at home, otherwise) annoy you this

evening?

1E yes

2Z no

+ Go to question 12a

+ Go to question 13

I2a Howmuch did the sounds annoy you?

0 : not at all

10 : very much

0 1 2 J 4 5 6 7 8 9 10

T3 Did you have serious worries today
(including the evening)?

1 n yes + Go to question l3a

2 a no + Go to question 14

Tliffcrcnf
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13a If yes, what caused the worries? I n Problems, illness partner or other family members

2 a Problems, illness friends or family

3 n Financial problems

4 n Job-related problems

5 l-l other worries

t4 What did you do this evening

More than one answer possible

n Listening to TV, radio, music, reading

+ Go to question 15

Playing music, games

+ Go to question 15

Working at home, studying, internetten

+ Go to question 15

Meeting, working (outdoors)

+ Go to question 15

Going to the cinema, theatre

+ Go to question 15

)eing sports

+ Go to question 15

þsing on the razzle(-dazzle), going to a pub

+ Go to question 15

Walking the dog, going for a walk
+ Go to question 15

Receiving guests, going for a visit
+ Go to question 15

Other activity
+ Go to question 14a

T

T

n

n

n

n

n

tr

10 n

l4a Describe the other activity

15 Did you smoke this svsnìng after

supper?

1n yes .+

2a no +
Go to question 15a

Go to ouestion 16

15a How many cigarettes did you smoke

this evenins?
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lsb Howmany self made cigarettes did
you smoke this evening?

15c How many cigars did you smoke this

evening?

15d How many pipes did you smoke this

evening?

t6 Did you drink any coffee, tea, coke or

energy drinks (e.g. 'red bull') this

evenins?

I n yes + Go to question 16a

2 a no + Go to question 17

I6a Ifyes, how many cups or glasses?

(do not include decaffeinated prod-

ucts)

17 Did you take any alcoholic drinks

after 17.00 hours?

1! yes

2V no

Go to question 17a

Go to question 18

17a If so. how many slasses?

18 Did you take any medication other

than yow normal medicines today?

1n yes

2a no

+ Go to question 18a

+ Go to question 19

18a What medication and for what reason?

t9 Did you take off the actimeter today? 1 n yes, once + Go to question 19a

1 I yes, fwo times -+ Go to question 19a,b

1 n yes, three times + Go to question l9a,b,c

2a no +Thediarvisfinished.

19a When did you take off and put on

asain the actimeter?

t9b When did you take offand put on

again the actimeter for the second

time?

19c When did you take off and put on

asain the actimeter for the third time?
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