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INTRODUCTICN

This paper presents the main results of a "check study" into noise disturbance
at night near Heathrow and Gatwick, The check study [1] follows on from a
major research programme into the relationship between aircraft noise and
sleep disturbance [2) carried out in 1979.

The chjectives of the original research programme were;

{a) to establish the nature and scale of sleep disturbance from all causes
arourd Heathrow and Gatwick airports, ’ ’ )

(b) to agsess the significance of aireraft noise in causing sleep
disturbance, . . :

{c) to investigate the relationship between exposure to aircraft noise and
the degree of sleep disturbance.

The results of the research programre were used in the considerations of the
Department of Trade - the relevant responsibilities are now with the
Department of Transport - into restrictions on night flights at Heathrow and
Gatwick. Details of the Government's decislon and its night restrictions
policy are given in a Department of Trade Press Notice [2]. ’

The movement quota system divides aircraft types into two groups - "Noisier”
and "Quieter™. The intention when these groupings were proposed was to
distinguish the new technology aircraft, which incorporate the improvements in
acoustic design which have led to significant reductlons in engine noise, frem
older types. Owver the pericd of the movement quota system, the number of
alrcraft permitted in the "noisier® group has been progressively reduced year
by year,

This process of progressive reduction of the "Moisier™ subquota has,
cbviously, an impact on the night-time alrcraft noise exposure experienced by
residents near Heathrow and Gatwick. The Government promised to undertake a
further review of the restrictions on "Quieter™ flights when most of the
"Noisier” movements bave been phased cut [3]. The present study is a
contribution to that review. ’

In the earlier research programme the major element was a number of social
surveys in selected areas around the airports, with associated noise
measurements. The check study followed very nearly the same methodology as
the original exercise. However, instead of a large number of geographlcally
widespread areas (22 areas around Heathrow and Gatwick were used in the
original study) a small number of these same areas - those worst affected by
alrcraft nolse — were used.
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This approach - almost a 'longitudinal’ study - sought to determine whether
changes had occurred, and if so what they were. Apart from reductions in noise
exposure at night and possible changes from other sources, people's reactions

may have changed and there may have been demographic shifts in the population. |

This check study is therefore intended as a comparison with the earlier work. =
The aim i3 to focus on the most relevant aspects and the measures of |
disturbance at night, and not to repeat the full and extensive analysis of the
origlnal study. These measures include: difficulty in getting to sleep,

wakings, and tiredness.

The approach in the study is to investigate reported sleep disturbance in
small communities, within each of which the exposure to aircraft noise is
approximately the same for all its members - so—called "common noise areas®.
A soclal survey is used to assess sleep disturbance. Two sorts of
questionnaire - postal and interview — are used, the postal being chosen so as
to cbtain a large sample carparatively inexpensively, and the interview to
pursue a more detailed examination of disturbance responses at a selection of
the postal survey areas. The postal questionnalre is framed in such a way
that alrcraft noise is only oae of several possible causes for disturbance:
the respondent is not “led”. The questionnaire erployed for the interviews
asks specifically about nolse disturbance from aircraft and views on night
movement restrictions, but only after general questions on the degree of, and
interviewes-reported causes of, sleep disturbance.

PLANNING AND OOMDUCT OF THE CHECK STUDY 1
|
|
|

Pive areas were surveyed using the postal questionnaire, three near Heathrow
and two near Gatwick: of these, two were also surveyed using the interview
questionnaire. The areas at Heathrow were Hounslow, Hounslow Barracks and
Stanwell Moor. In the original study these areas were subject to the highest
alrcraft noise exposure, and there were indications that pecple at these
locatlons were markedly more disturbed than residents in other areas near
Heathrow. In addition Rounslow was chosen for survey by the Interviewer
method, as it had also been used in the main study. Of the Gatwick areas
South Horley and Lingfield were chosen: South Horley had been the nolsest
area at Gatwick in the main study, Lingfield had the second highest number of
recorded alrcraft movements at Gatwick and had been surveyed by interviewer -~
it was again interview-surveyed in the check study.

. The social survey fieldwork was carried ocut by an independent organisation,
Social and Cammnity Planning Research (SCPR) [4]. The same sample sizes (200
for each postal site, 150 for each Interview site) were used as in the main
study. The overall postal response rate was 59%, almost the same as that in
the main study, but with minor variations from area to area.

The noisa measurements [5] closely followed the methed of the maln study [21.
. Because of the concept of-a cammon nolse area the measuraments made at a

central aite within each commnlty could be regarded as typical for the area.
Noise measurements were made on a murher of nights so that a reliable measure
of the "General Experlence” climate (corresponding to the three months prior
to the social survey), and the "Designated Wight” {corresponding- to the night
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irmediately before the soclal survey) results could be determined,
INTERVIEW QUESTIONMAIRE RESULTS
General Impression of the Area

In the two areas considered in the 1984 check survey the general satisfaction
with the areas was muich the same as before. In Hounslow in 1984 B6% of
respondents cated the area as "fair®, "good”, or "excellent®, in comparison
with the 1979 figure of 87%. The corresponding fiqures for Lingfield are 100%
and 97% respectively. MNoise Erom aircraft remains the single most cited
factor for disliking the area, 40% of respondents at Lingfield and 34% at
Hounslow quoting it, These proportions are not much different fram the
response in the 1979 survey {47% and 37% respectively). ' A

Sleep Problems: Getting to Sleep

In both areas 60% of people experience no difficulty in getting to sleep,
vhich is very close to the results of the previous survey. At Hounslow 143 of
all respondents now cite aircraft noise as a reason for their inability to get
to sleep. Whilst this is a smaller percentage than that shown by the 1979
survey (208) it is not skatistically signiFicant at the 5% level, However,

at Lingfield only 7% of all respondents now report difficulty getting to
sleep because of aircraft noise. In 1979 the filgure was 21%, and 80 the new
figure is cutside the range expected from random fluctuations. In both these
areas, the aircraft noise exposure between 10.00pm and .midnight was less than
in 1979 and nolse in general is cited as a reason for difficulty getting to
sleep slightly less than before in both places, although the proportions
contributed by the various nolse scurces have altered. .

Sleep Problems: Awvakening

Once asleep, respondents at Lingfield are far less likely to be woken than
before for any reason (58% now are woken campared with 75% in 1979), whilst
the proportion of people at Hounslow who- report being woken is 654 which is
very similar to the 1979 figure. 1In both areas the aircraft noise exposure
between 11.00pm and 7.00am is lower and being awoken by noise from any source
is reported less frequently than before. However, while there has been a
large drop in reported wakings due to alrcraft noise {From 368 to 19% of all
respondents at Hounslow, and from 40% to 17% at Lingfleld), this still remains
a major reported causs of waking at both places, At Lingfield road traffic
noise is now cited as fregquently as aircraft noise, and at Hounslow noisy
neighbours are a very close second. i
At Lingfield although about three £ifths of respondents report difficulty in
getting back to sleep having woken {on both surveys), only 3 individuals now
say the d{fficulty i{s caused by aircraft compared with 29 in 1979. Koise from
any source is cited by 17 people. At Heunslow 663 of respondents have
difficulty getting to sleep again once awake (up from 45% in 1979), with 2
respondents blaming aircraft cut of a total of 16 blawlng noise. Ia 1979 17
respondents blamed noises, 9 of the cases being aircraft noise.
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General Causes of Bother at Night

Alrcraft noise remains the main cause of bother at night, 1In both areas the
the percentages of respondents citing alrcraft noise have increased: Erom 65%
to 76% at Lingfield, and from 78% to 97% at Hounslow. The increase in the
latter areas is ocutside the expected range for random Eluctuations. Responses
at Hounslow also show increases in. disturbance from lights and tradesmen,
while at Lingfield there has been a reported increase in disturbance caused by
neighbours from 17% to 37% of respondents,

Factors Affecting Disturbance b

The percentage of respondents usually sleeping with same or all of their
windows open is 55% in Lingfield and 38% in Hounslow — clese to the 1979
figures of 53% and 34% respectively. The number of people quoting the varlcus
reasons for shutting windows are very similar in the two surveys and at both
places, with the exception of those quoting alrcraft noise. At both Hounslow
and Lingfield few people gquote alrcraft noise as a reason to sleep with shut
windows. At Lingfield in 1984, 4 cut of 120 respondents would shut windows at
night. compared with 15 out of 125 in 1979. The corresponding numbers at
Hounslow are 7 cut of 103 and 20 cut of 123.

Change in Night Restriction Pollcy

When asked if they would prefer the "quiet™ pericd at the airport to be moved,
15% at Lingfield and 14% at Hounslow sald they would like it to start and
finlsh an hour earlier. 12% at Lingfield and 20% at Hounslow favoured the
period starting and finlshing an hour later than at present. While the new
survey shows slightly more people favouring a move to later starting, and
fewer people wanting the period brought forward, the results ace not
significantly different from the 1979 survey. The remainder of respondents
favoured no change or had no opinion. :

L.

_ POSTAL QUESTIONNAIRE RESULTS
Designated Night .

The designated night does of course refer to a particular night, so the
aircraft noise "stimulus® is not necessarily typical of the average noise
climate, which 1s properly estimated by the general experience results.
However the postal responses to this question do not involve the elements of
"long pericd remembering™ and "mental averaging™ that are necessary in the
case of such responses in general experience (1]

For all of the areas the Lag is lower in the check study than in 1979,
particularly so for Hounslow Barracks, Stanwell Moor and Lingfield. The "all
reasons® percentage of difficulty in getting to sleep is about the same as in
1979, although the very high 1979 Hounslow Barracks response is significantly
down In 1984, The variation in the "all reascns" response against Leg remaing
flat at about 25%. Those respondents giving alrcraft nolse as a reason for
difficulty in getting to sleep are down slgnificantly at Hounslow Barracks and

Lingfield, but up at South Horley, albeit not significantly. Both the Leq and
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nurber of alrcraft at South Horley are very similar for 1979 and 1984,

For these areas, which it should be remembered were chosen here for their high
aircraft noise exposure, on average 10% of respondents say aircraft noise
caused difficulty in getting to sleep. The variation in this percentage with
Leqg is consistent with the 1979 results — less than 5% at S0 Leg to around 158
approaching 70 Leqg.

The 1979 data show a constant percentage (within sampling variations) in .
awakeninrgs from all causes, and an approximately linear increase with Leq in
the awakenings attributed to aircraft noise, The check study regults makch
well with those of 1979. The only individually significant results for the
check study are the drop in total awakenings and in those attributed to
alrcraft at Hounslow Barracks, which in 1979 showed higher figures in both
these respects than any other area,

The general experience variable of percentage having difficulty getting to
sleep for all reasons and for those giving aircraft nolse as a reason showed
an approximately linear increase with 10.00 pm to midnight Lag, the "all
causes™ increasing less strongly than the aircraft-attributed., The check
study results are consistent, except that both the Gatwick aircraft-attributed
points are arocurd 10% above the fitted line, although these are possible
sampling fluctuations.

All the Lag values have gone down since 1979. This is more marked for the
Heathrow areas than for those at Gatwick., Same of the reduckion at Heathrow
is the result of the approximate halving of the number of movements, whereas
at Gatwick the nurbers have remained much the same. There is a general
reductlon in the aircraft-attributed percentage, statistically significant for
Stanwell Mcor and Lingfield, About half of those who say they have difficulty
getting to sleep now name aircraft noise as a reason.

General Experlence

The general experience awakenings - 'ever' - show a consistent reduction from
1979 to 1984 accompanied by great reductions in the number of alrcraft making
S04BA or more. The general experience awakenings ~ ‘more than once a week' -
rarely exceed 403 from all causes and 25% fram aircraft nolse. The trends in
general experience awakenings with Leqg are consistent with those of 1979 [2]
and may be sumarized as follows;—

Ever awoken - Constant

(all reasons) :

Ever awcken :

(aircraft as a reason) - " strong linear increase, with
 Gatwick check study points

slightly high,
Awoken more than onge per weex - linear increase, although
(all reasons) _ Hounslow Barracks has decreased

" significantly.
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Awoken more than once per week - slightly stronger linear increase
: than for 'all reasons', although
Gatwick points rather high.

There has been a consistent reduction in alrcraft-attributed awakenings from
1979 to 1984 for the areas surveyed. The Hounslow and Lingfield reductions
showing up as statistically significant, For these five areas the percentage
who say they are ever awoken, and give aircraft noise as a reason, now
averages to about 40%. The percentage who wake more often than once a week,
and give aircraft noise as a reason, is now about 20%. The comparable
percentage for all reasons are roughly 80% and 35%. .

One of the most interesting measures of disturbance examined in 1979 was
*Tiredness', defined as the percentage of respondents who reported they were
*tired' or 'very tired' after a typical night's sleep, There was evidence
that this percentage did not vary over the Leq range until a level of around
65 Laq was reached, at which point there was a significant increase. The
highest Leq point in the check study (66 dBA at Hounslow Barracks) does not
show such a marked increase with this measure of disturbance but it is still
consistent with the onset of an increasing trend at around the 65 Leq point.

Two further variables give indications from different aspects of the degree to
which aircraft noise is perceived as a problem. The percentage giving
alrcraft nolse as a reason for closing windows for all the areas show a drop
and this is very signiFicant for Hounslow Barracks. However this {mprovement
is probably quite campatible with that expected from the reduction in Leq.

Thres of the areas show.a significant reduction in the percentage of pecple
who report that aircraft noise is a cause of bother at night. Onmly for South
Horley is there no Indication of improvement in this regard. The average
percentage for the 5 areas has decreased from around 70% in 1979 to around 60%
in 1984, ) ) :

Respondents to the Interview questionnalre were asked about the night
restriction period: given its present length, should it bagin later or
sarlier. The results of the 1979 stidy, with the majority (about two-thirds
of respondents) mot wanting a shift, weve confirmed. The propoctions wanting
either an earller or a later start were about the same. .

DISCUSSION AND OONCLUSICNS

In a fully "longitudinal® study the same people as in the original exercise
would be interviewed in the check study. Here representative samples of the
population have been interviewed, so the area results tell us about the change
in the situation but not about the effects of habituation/age ete for a
particular group of individuals. In the original study it was found that the
*aircraft nolse energy" measure Leg correlated well with the degree of
reported disturbance - however measured - as being due to alrcratt., The 1984
data polnts lie on approximately the same lines of disturbance versus Leqg thus
there is no evidence in the check study which would overthrow Leqg as a good -
measure of aircraft nolse exposure at night.
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One of the most inter&sting aspects of the 1979 study, which 1s confirmed by
the 1984 results is that in general the disturbance attributed by respondents
to aircraft noise tends to show a greater increase with aivcraft noise
exposure (as measured by Leq) than does the total (le "all reascons™) amount of
disturbance reported. R possible explanation is that an iacrease in the
alrcraft npoise exposure does, to same extent, provide a "label™ to which
respondents can attribute their disturbance. Thus in areas with higher
aircraft noise exposure individuals waking for any reasen are more likely to
hear an aircraft, and thus tend to nominate aircraft noise as the cause of
their awakening or disturbance., In particular, no strong evidence for an
increase in total disturbance of sleep which could be attributable to aircratt
nolse, however maasured, was found in 1979 or 1984, except that in the
original study an increase was detected at 65 Leg plus. However the reduction
in Leg values since 1979 means that the marked increase in total disturbance
at night then ocbserved for Leq values above 65 Lag 13 not detectable given the
data range here (noise variables within the range of the 1979 study).

One of the most significant results of the check study is the reduction in
disturbance for the 5 areas, While the trends of noiss exposure and
disturbance have shown little change, the individual data points for the check
study areas have "moved down the curve". Thus, the reduced noise e@osure has
decreased disturbance between 1979 and 1954

leq is, as noted before, a measurement of alrcraft noise energy. The same
value could be produced by one nolsy aircraft or several quiet alrcraft. [2]
discusses this point with respect to night restrictions. If it can be assumed
that the relationships between Lag and sleep disturbance attributed to
aircraft continue to hold over a wide range of number of aircraft overflights,
then disturbance would remain the same for the same value of Leq no matter how
it was produced. This is not improbable for a "small® extrapolation of nunber
("25%?" was quoted in (2], because no marked dependence on number - ather that
that inplicit in the use of Leg - was found in the 1979 data. For example,
the "general experience” number of aircraft [2] varied from 245 to 1926 (a
factor of more than 15) and this did not reveal itself in an increased
disturbance response beyond that expected from the comparable Leq values.

Confirmation for the use of Leq is found, but, no additiocnal evidence is
produced for the use of Leq for markedly larger numbers of alrcraft.
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