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Infru&uctian

Frcm time immemorial dancing to some kind of music has been an integral
part of man's social behaviour, whether it be as unsophisticated as
tribal percussion or as scophisticated as modern electronic technology
can achieve.

The modern discotheque can be seen to have its more immediate origin

from the dance hall era of the 19%0s and 19408 which offered on stage
dance band entertainment with little or no amplification. Subsequently
the requirement for "live" entertainment has become less important with
the advent of cheap and reasonable quality records and tapes. The -
present day disc jockey has taken the place of the latter day impressarioc.

Discotheques as such are a phenomenon of about the last 15 - 20 years.
Many of them made the transition from dance hall to discothegue guite
naturally as fashions changed, but some were purpose built to cater
epecifically for diascotheque music only, with no provision for "live"
performances. Today we are witness to a revival of interest in "disco"
attednance, this being borne out by the rise of a star such as John
Travolta and the prevalence in the record market of "disco sound"
recordings. The current trend has firm support from many commercial
interests such as record and tape recording companies, sound system
manufacturers for both commercial and private use, radio, televieion,
the entertainment companies who specialise in discotheques and of
course the musicians and their sponsors.

The disco has developed from the one room affair to a very complex all
round entertainment centre. In most disccoe today there are restaurant
facilitiea, asplit level dance floor, bar areas, observation areas,
revolving or adaptable stages so that both "live" and disco music tastes
can be catered for and there are often smaller ancilliary discos within
the premises for specialist tastes. Great care is taken over lighting,
layout anddecor and sums of £250,000 are not unusual for the
establishment of a new disco. It has been estimated from a recent
commercial survey (Osbourne Shircore 1977) that at least 80% of the
population above the age of 15 years have attended a disco at some time
in their life.

Another development has been that the number of musicians within
performing bands has greatly decreased from about 20 to 3 to 6 and
amplification systems have compensated for the lack of sound intemsity
produced. The type of music itself has radically altered and has
brought with it a totally new style of dancing.

The greater sophictication of the type of equipment that both "live"
performers and disco jockeys use seems to have gone hand in hand with an
increase in the noise level that they have achieved and levels of up to
122 dB(A) have been reported. The demand for high sound levels appears
to come from the public as well as from the musicians or IJs and seems to
give physical and aural stimulation much along the lines of the tribal
rhythms mentioned earlier. It is not the purpose of this study to
investigate the psychological reasons why people attend discos, although






Literature Review

Hearing loss and the Equal Energy Concept

There is a well established correlation between loud noise and
permanent damage  to hearing although the precise relationship is subject
to some debate. In the United Kingdom and Europe the 'Equal Energy
Principle' is considered to form the basis of this relationship. That
is to say; equal amounts of 'A' weighted sound emnergy will cause equal
amounts of damage and that exposure time and sound level can be 'traded
off'" equally on a logrithmic basia. The validity of this concept was
demonstrated by Burns and Robinson (1970) from a study of 759 screened
subjects exposed to continuous steady state noise and an expression was
derived relating the 'presumed noise induced hearing loss' (H) to the
'A' weighted 'moise immission level' (E,) or NIL. This work also
introduced the concept of 'moise dose! %y deriving the 'Equivalent
Continuous Noise Level' (ECNL); subsequently referrred to as 'L__' which
integrates the sound energy over the duration of exposure. These
relationships are now well known and for the sake of brevity are not
repeated here. The work of Atherley & Martin (1971) extended the equal
energy principle to include impact noise. Subsequently, the wvalidity of
that principle was questioned by Scheiblechner (1974) on the basis that
the use of 'A'jeighted sound pressure level implies that all noise
gpectra produce equal amounts of hearing loss and that losses due to
noise and age are additive. From a statistical survey of 649 selected
subjects, it was shown that falling spectra produced larger hearing
losses at the lower audiometric frequencies than rising speotra and from
theoretical considerations it was considered that hearing losses from
various causes could not be additive. A further criticism of the Burns
and Robinson study is that the noise induced hearing levels obtained are
for an otologically normal population and therefore exclude hearing loss
from caunses other than noise. Clearly, in the context of their study
this is commendable but when their relationship is used to predicting
hearing levels in the population at large for any given NIL the
estimates turn out to be rather conservative. IS0 R1999 uses a less
rigid otological criteria for selecting the population on which the
recommendation is based and gives higher predicted hearing levels for
the same FIL.

All these well established data have been obtained from studies of
workers in industry and clearly the concern of early researchers was
for those industries in which loss of hearing amongst workers was common.
However, from the mid sixties attention was turned towards the high
sound levels being experienced in the entertainment industry where the
new fashion in the dance hall era was the discotheque. In these
premises sound amplification systems were being used by live groups of

3 to 6 musicians or to reproduce recorded music. This concern
culminated in the Leeds City Counecil (1973) introducing a 1i¢anai.nf
restriction to limit the peak sound levels in discotheques to 96dB(A).
The subsequent storm of protest by the industry and attenders alike

led to its withdrawal in 1974. The debate continued and the Department
of the Environment asked the Acoustics Group of the National Physical
Laboratory to review the subject with a view to drawing conclusions from
extasting data. This study was completed in March 1974 by Whittle &
Robinson. We propose to summarise their findings as the basies of our
review and to extend their data by the introduction of studies

completed post 1973.












respectively and for the university freshmen 4.7% up to 58.2% over the
frequency range 2, 3, 4 and 6 kHz with measurable deterioration between
succeeding years of university intake. Flottorp (1973a & b) reports
similar high frequency shifts in 20% of subjects examined over the
period 1962 to 1971 and links this with pop music. In each of these
atudies the exposure to pop music is not well defined and 1little is
known about other noise exposure but the suggestion is that these
changes in hearing level are asscciated with the increasing occurrence
of 1live and recorded pop music as a form of entertainment for young
people.

For evidence of loss in misicians some T studies are reviewed. In
three of these studies involving substantial numbers of subjects,
Rintelmann and Borous (1968) gave little indication of permanent loss
Ea‘uﬂut %%). The others, Speaks et.al. (1970) and Redell and Lebo
1972) report in the region of Ejg-althaugh the criteria on which
these losses are based are not objectively defined.

Studies of Temporary Threshold Shift (TTS) are alsc reported. However,
as our concern is with permanent damage we omit this data but for
completeness we include the references at the end of this review.
Similarly studies for TTS on musicians and laboratory experiments for
TTS on volunteers and PTS and TTS on animals are not presented but we
again include a list of references.

Since the Whittle and Robinson Review on hearing studies Rintelmann and
Johnson (1975) have completed a follow up s of the 42 pop

musicians studied by Rintelman and Borus (1;22?. In 1971 and 1974,

10 and 6 musicians respectively were still actively playing in rock
groups. The mean threshold of these groups did not differ by more than
10dB over the period between the first and last test but some individual
variation was observed and one 26 year old male experienced a 35dB
shift at 3000 Hz. The number of subjects is small but lead to the
conclusion that 'some individuals who are seemingly susceptible to noise
induced hearing loss when exposed to levels of music commonly
encountered today'.

Fearn and Hanson (1975) have also reported the audiometric finding of
29 controls and 50 attenders carefully selected from a population of
505 subjects. Results were reported over the range of audiometric
frequencies 0.5, 1, 2, 3, 4, 6, 8 k¥Hz and showed that for an average
exposure of about 2 years the levels for both groups were within 54B of
the normal reference threshold. However, at each frequency the index
group exhibited higher hearing levels than the control group. These
differences are reported as statistically significant at 0.5, 1 & 4 kHz
(p= 0,01) and highly sigmificant at 3 kHz (p== 0.001). Higher
hearing losses are also given at the 10% level with differences ranging
from 0.5dB to 6.04B. Beyond defining attenders as 'attending more than
four times per year' and indicating an average exposure of 2 years, no
details of the ncise exposure are given. Subsequently this data base
was expanded (Fearn 1976a) to include 124 attenders and 57 non-attenders.
These results support the earlier f with average differences
ranging from 2.5dB (1kHz) to 4.0dB (6kHz) over the previously reported
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The Premises

The 40 premises in the survey varied comsiderably in size, interior
fixtures and fittings and in mode of operation. They can be divided
into two significantly different groups. Firstly, premises licenced
for the sale of beer, wines and spirits which are all commercial
premises and, secondly, unlicenced premises which comsist largely of
youth clubs and other youth service facilities. The distinction is
an important one as it can be assumed that attendance at licemced
premises will be restricted to persons above the minimum age of entry
of eighteen years. Therefore noise dose and attendance are likely to
be different from that experienced in unlicenced premises due to the
different mode of operation. Realistically the division is somewhat
blurred but our attendance data suggests that the overlap is small and
our sound level survey indicates the differences are measurable.

licenced Premises

The volume of the disco hall in ;he 22 licenced premises ranged from,
approx 330 m”’ to approx 11,700 m” with a mean value of around 2750 m".
The internal surfaces were normally plastered brick or concrete which
in the simplest premises with the loweet entry charge, such as
Student Unions etc. were merely painted whereas in the more
sophisticated and expensive premises were often decorated with wood
and/or soft furnishings. The intermal layout also varied
considerably from a large open hall with a single dance floor
surrounded by chairs and tables to 2, 3 or 4 separate dance floors
often at different levels interspersed with chairs and tablea. The
bar facilities were normally placed around the edges of the room with
seating areas separating them from the dance floor. Occasionally
bars were in separate rooms entered off the dance hall. Again, the
fixtures and fittings varied greatly in materials and design
reflecting the gemeral atmosphere intemded, or tolerated, by the
management ranging from the bare and spartan to the lush and intimate.

It would be difficult to generalise on the acoustic properties of the
premises with such a wide variety of volumee and surface treatments
and which are also clearly affected by the mumber attending the
performance. However the acoustic properties of the hall do
obviously influence the sound power required to produce satisfactory
sound levels and hence the maximum levels which can be experienced
by attenders. We have some commente to make on this point in the
sound level survey.

Attemptes were made to determine the sound power output of the
amplifying equipment which appeared to range from about 300 W to about
5 kW. However, we can place no great significance on these

- figures as they were obtained by questioning musicians and disc

jockeys rather than objective evaluation. Additionally, the use
of various combinations of instruments, speakers and differemt dance
floors often involved use of separate amplifying equipment which
varied significiantly in power output. The placing of speakers,












5.1

The Sound Level Survey

In previously reported surveys the sound levels were obtained
exclusively in terms of 'A' weighted or Octave Band SPL's by using
sound level meters (SIM) set to either 'Fast' or 'Slow' time constante
and observed for short periods of time 'while the music played';
usually at some representative position on the dance floor. The
obvious disadvantage of such a method of measurement is, principally,
that it neglects the variation »f level with time and position which,
from common experience, occur as the music changes during the
performance and as the attenders in activities other than
dancing. Whittle and Robinson (1974) in their review of earlier work
allowed a corrections factor of 3dB for this observed variability.
It appears likely that this correction will vary considerably from Disco
to Disco and it is not clear whether any variation experienced is a
function of personal behaviour or of the acoustic properties of the
premises or if it exists at =all. What is called for is a measure of
the Lﬁ A to which individual attenders are expos=d and an evaluation of
the vagiability between attenders. With the currently available
integrating devices, and in particular, the personal dose meter this
measurement is not difficult to obtain and the principal objective of
the current survey is concermed with evaluating this quantity.
However, the use of I A in the evaluation of hearing damage risk may be
dependant on the apec%%al shape of the sound therefore this
parameter must also be examined. Additionally, other parameters of the
gound level may prove useful for comparative purposes and, possibly, as
a means of establishing simple but representative methods of
measurement. In order to satisfy the overall aims of the project, the
sound level survey was designed to investigate; the personal Leqi
experienced by attenders, some maximum L A to which attending
populations could properly be exposed, s¥dtistical parameters of the
sound levels cccuring during the course of the event, the variation of
L A with time over the duration of the event (both personal and

imum) and the frequency spectrum of the sound. Additionally, it
was considered useful to obtain sound level measurement at wvarious
parts of the premises using a Sound Level Meter in order to compare
measurements with Maximum and Personal Laq values.

Fersonal LEqA of Attenders

For this purpose five battery operated personal dose meters were used;
3 CEL type 122 and 2 B & K 4424 each fitted with 3" condenser or
electret microphones. They were initially calibrated and checked by
the manufacturers and subsequently tested for 'A' weighting and L_ A
response using calibrated tapes under free field or semi reverberatt
conditions. All instruments were found to be within the manmufacturers
specification and within + 1.0dB o each other. Initially the
mierophones were worn at ear level but after complaints of discomfort
and subsequent tests to determine any discrepancies in levels obtained,
they were transferred to a position on the collar below the ear.
Relative to the ear position the differences were non systematic and
did not exceed ¥ 0.5dB(A) over the duration of any single performance












attenders were asked to indicate their age group. In commercial
discotheques this was found to be the most satisfactory method as
many attenders appeared sensitive to giving their specific age,
particularly the higher age groups. The age groups are in three
year intervals commencing at 1l years and proceeding to 49+ years,
a total of 14 groups. The three year period was derived by the need
to be discriminating over what could well have tumed out to be a
rather short time span in years and the need to allow attenders to
maintain some element of privacy. A further point is that this
grouping encompasses the 18 year old point in group 3 (17 to 19),
thus avoiding the attenders deliberately lying about their age in
order to gain access to licenced premises,.

Within each Bexfaga group the most important variables are mumber and
length of attendances and the lifetime duration of attendance. The
firet decision was to determine the definition of attemnder. From
previous data it was considered that attenders should be classified
as those who attended 'once a month or more frequently than once a
month! . (n this basis the reduction in NIL would amount to about
17 dB, assuming a maximum monthly attendance duration of & hours and
a lifetime attendarnce of 15 years, for the once per month attender.
Question 2 determined this division. Whilst not important in
egtimating risk the definition helps to determine the casual from the
hard-core attender.

6.2.2 Weekly Attendance Data

The weekly attendance data was obtained by gquestion 3(&). It was
considered that direct questioning on the number of attendances over
the short time span of 7 days would produce reasomnably accurate
results, primarily for two reasoms; firstly, the gquestion relies on
ghort term memory and secondly, that attendance is likely to be
cyclic on a weekly basis. Furthermore, there appeared to be no
suitable alternative objective method as attendance data either by
counting or from management figurea will not distinguish between
repeat attendances. A modifying question, question 3(b), which
asked for monthly attendance was used to determine weekly attendance
where no attendance had been made in the previous seven days. Whilst
the replies are likely to be less accurate than weekly data, in
practical terms this is not so important as this data will apply to
the lower levelua of attendance, i.e. 2 or 3 times per month.

The duration of each attendance was obtained by two methods.

Firstly by questioning and secondly by objective methods. Questions
5 & 6, by subtraction, give the duration of attendance. Clearly, the
questions are subject to some error as it is unlikely that attenders
arrive and depart at exactly the same time on each occasion. The
discrimination in terms of time, at hourly intervals, reflects this
view. However, the error involved would not exceed % hour over the
duration of the event as answers were adjusted between the two
questions by recording-to the hour below any fraction of an hour, in
question 5 and adjusting the recording of question 6 accordingly to
give the nearest answer to the stated duration, i.e. 22.30 hours















102 dB(A) where the scatter tends to suggest that the levels are
generally acceptable and, Group 3, greater than 102dB(A) where attenders
find the levels too high and increasing try to reduce their exposure.

A measure of support for this interpretation is to be found in the
Attendance Survey where in premises where the MPEL was above the mean
level of 102dB(A),19% of attenders considered the levels 'too loud!
whereas in premises with MPEL below the mean level the corresponding
percentage was #%. In the same premises the converse gquestion of

'too quiet! gave percentages of 10% and 12% respectively. (Table 8.17)

Figures 7.5 and 7.6 ghow the change of dosemeter I A over the
duration of the performance compared with the chang® in MPEL. In
licenced discotheques the dose meter level increased by 5dB(4) compared
with 8dB(A) in MFEL whilst in unlicenced discotheques these values are
6dB(A) and 3dB(A) respectively. Thess changes emphasise the difference
in mode of operaticn in these premises. The licenced premises commence
with few attenders and sound levels tend to be low but the early
attenders congregate around the dance floor resulting in a higher
initial dose. In unlicenced premises the majority of attenders arrive
within the first half hour, hence the high initial wvalue of MFEL, but
often wander around the premises engaging in other activities before
concentrating on the disco,therefore tending to lower their initial

L A, The rate of increase of the dose meter L A broadly follows that
of%the MPEL which suggests this is associated with the increase in
sound power input into the premises rather than any behavioural pattern
of the attenders; however, we have more to say about this point in

the next secticns on MPEL.,

A further implication of the change of L A with time is that the noise
dose received in a single evening by attéfders will depend on their
time of arrival and departure. A significant change in L__A over the
duration of the event, coupled with exposure times less tB&n the whole
duration, could prodice L A's which differ by a few dB independant of
activity in the premises Where attenders stay for a period less than
the full duration of the performance.

As the dose meter L A's reported are cumulative over the whole
performance the mea.gqperiud L » A over the last half will be, from the
summing of partial exposure indices, approx 1dB higher than the mean
value over the full duration. Therefore an attender in a licemsed
discotheque who arrives near the beginning of the event and leaves,
say, at three quarter time will have an L_ A of 95dB(A) for a stay of
% - % hours. Whereas, an attender arriviflg at half time and staying
until the end will have an L__A of 97dB(A) for a stay of approx 2% hours
this discrepancy in level wil? decrease as duration of exXposure
increases and for attenders arriving earlier than % into the
performance this correction is insignificant. The Attendance Survey
shows that in licenced discotheques attenders rarely stay for the

full duration of an event and that such corrections are appropriate,
particularly as the majority of attenders attend during the latter
half of the performance. However, this is not the case in the
unlicenced discotheques primarily because of the short duration of

the performance where attenders arrive early and leave at the end.






played and numbers of attenders present in premises on different days
of the week or between the same day in different weeks of the year.
These observations support the view that even though attendersmay
regularly visit the same presmises the sound levels experienced, and
hence noise dose, is not necessarily the same on each occasion.
Moreover, coupled with the distinet possibility that the vast majority
of attenders will attend other discotheques during their lifetime of
attendance, this leads to the conclusion that the L parameter of the
NIL equation can be considered an independent variabl® for the purposes
of this survey.

The variation of MPEL with time over the duration of the performance

is shown in Figs. 7.5 and 7.6 and has briefly been discussed previously
in connection with the dose meter L A's. The reason for the increase
in MPEL is not clear. The lowest 18¥els usually occur when the premises
are relatively empty and, in the case of the licenced premises, increase
sharply to the 50% time which corresponds to a period between 2300 hours
and 2330 hours at a time when the majority of attenders are in the
premises.

Because of the measuring position associated with MPEL, i.e near to
gpeakers, the levels cbtained are in some respecits a measure of the
gound power output into the premises and one interpretation of the
increase is that it is an attempt by the D J or musicians to maintain
constant sound levels, by increasing the sound power input, as the
absorptive propertiee of the hall increase due to more attenders being
present. In which case it might be expected that the dose meter levels
would remain roughly constant throughout the duration of the event.
However, as already shown in Fig. 7.5, this is not the case although
the rise in dose meter L__A is less than that of MPEL, at least in

the licenced premises whigh are more important in this respect because
of their longer duration. An alternative view might be that as the
even proceeds attenders experience.a measure of Temporary Threshold
Shift (TTS) and require additional sound power to maintain constant
gubjective loudness. We have no evidence to support this view from the
survey data but TTS data (Dey 197{]% suggests that with an exposure
of one hour to a level of 95-97 dB(A) some 9dB of shift over the range
1kH to 8 kHz might be experienced in 50% of attenders. A more likely
posaibility relating to the latter point is that the increase is a
requirement of the performers rather than attenders as they are more
exposed to the higher levele and therefore more likely to suffer greater
TTS. We have no evidence to indicate the levels experienced by
performers in live groups but dose meter L A's from 14 D J & in
licenced discotheques showed a mean of 93:@%&} over the duration of
the performance, an increase of 2dBA over the attenders, indicating

a greater risk of higher levels of TTS.

The percentile levels shown in Table 7.3 are of interest only in
that they indicate the range of levels experienced at the MFEL point.
Therefore they are more indicative of the wvariation in sound output
inte, rather than the variation within, the premises. The
distribution is negatively skewed which is due primarily to the





















of the performance is used to determine the duration of stay. This
will tend to over eatimate the duration of attendance particularly for
the higher centile values as it might reasonably be expected that early
arrivals were early leavers. Moreover, the mean time of departure is
something less than the end of the event, again indicating a gemeral
over estimate of duration. However, in practical terms the

differences are small when reduced to decibels and can be ignored
without serious error.

Tables 8.4 & 8.5 show the time of arrival and duration of stay for males
and females attending licenced discotheques. The centile values
indicated should be referred to as showing, for Time of Arrival, nd%
of the Attenders arrived after the stated time and, for Duration of
Stay, m¥% of Attenders stayed longer than the stated number of hours/
mins. Mean gentile times of arrival are meaningless in this context
as the events often started and ended at different times. It is clear
that although there are differences in the duration of attendance -~
between males and females these differences are small and can, for all
practicable purposes be ignored. Therefore the results can be
conveniently summarised as: 3, 4 and 4.2 hours for the 50th, 1Cth and
5th centiles respectively.

For unlicenced premises the amount of data available iz small,
resulting from the difficulties, mentioned earlier, in counting
Attenders in and out due to the method of operation of the premises.
The data available supports the general observations that the majority
of Attenders arrive early and leave at the end of the event. Tables B.&
& 8.7 ehow that the differences between the 50% and 10% duration of
gtay and the maximom duration, i.e. the duration of the event, are
small and can be ignored. Similarly, the differences between males and
female, although systematic, are again insignificant. Therefore it is
proposed that in the context of this procedure, for both the 50th and
10th centile walues, a duration of 2 hours 30 mins will be used for the
duration of stay in imlicenced premises.

The most serious drawback to this data is that it cannot discriminate
between the different durations of attendance which might exist between
age groups. Therefore, the resulte reported refer to the centile
values of the whole age range of Attenders in the survey. Comparisons
between the two sets of data for licenced premises, the questionnaire
and objective method, show good agreement at the 50% level, 3.0 hours

as against 3.3 hourse (age groups 3 to 14 for licenced premises only).

At the 100 level the discrepancy is rather more, 4.0 hours as opposed to
4.5 hours; similarly at the 5% level, 4.2 hours against 5.1 hours.

In each case the questionnaire results tend to overestimate the duration
of attendance and can be accounted for by the rather low level of
discrimination offered in questions 5 and 6, i.e. to nearest hour and
the tendency to over, rather than under estimate, and suggests that with
a higher level of discrimination the result may have shown better
agreement. In any event, this discrepancy is not serious in estimating
NIL, as on a weekly basis, the error is about 14B at the 10% and 5%
level but it is proposed toc make this correction in subsequent
calculations of NIL. The similarity between the results leads to the









8.7 [Lifetime Attendance

The estimation of total life time attendance is a complex problem. It
cannot properly be determined by asking attenders as answers can only
be related to previous attendance and cammot be extrapolated into the
future. What can be achieved with some accuracy from the data obtained
is information on the limits of attendance, i.e. age of commencement and
age of cessation of attendance. Between these extremes there are likely
to be wvarious sub groups vhose lifetime attendance can only be
estimated on the basis of probability rather than direct evidence; that
is from this data at least. We start by considering the age at which
attendance begina, then at which it ceases and then consider the likely
modes of attendance.

8.7.1 Age at which Attendance begins

Table B8.11 is derived from question Q6 which asked about the age at
which disco attendance commenced. The results show that, for all age
groupe, 50% of all Attenders commenced attendance before the age of
15.4 years, 10% before the 11.6 years and % before 10.8 yearn. Age
of comment increases with age p; from, at the 50% level, 11 years
in group 1, (mean age 12 years), giving an indicated duration of
attendance from the mean age of the group of 1 year, to 22 years in
group B + I:m&an age 42 jﬂaars} with a duration of 20 years. In the
latter case there is obviously some confusion between the disco and
the dance hall as there were few discotheques, as such, 20 years ago.
However, it serves as a guide to the general attendance patterms of
this form of entertainment. Evidence from the Attenders in the
educational data, Table ED.6 , showe reasonable agreement with the
discotheque data over the same age range, i.e. groups 1 - 3.

There remains some uncertainty with thias question; firstly, in the
upper age groups it depends on long term memory which may lead to
inaccuracies, secondly, in asking for first attendance there is no
information on whether attendance has been continmuouns from that date,
nor, thirdly, does it give any information concerning the
variability of attendance during that periocd. However, it standa as
a best estimate of the age at which disco attendance in regular
attenders, began and is likely to indicate a maximum, rather than a
minimum, duration of attendance for any particular age group.

8.7.2 Age at which Attendance Ceases

Whilat there may be no practicable upper limit to the age of
attendance within the normal life span the sample population shows
(E‘ig. 8.1 ) that discotheque attendance is, primarily, an activity
for the young. Given the random nature of the sample, the
population distribution can be interpreted as the probability of an
individual attending beyond a given age. General examination of the
data shows that the probability of attending increases with age group
up to age group 3 (17 - 19) after which probability begins to decline.
For the earlier age groups in the distribution, up to group 3, the
increased probabllity of attendance is supported by the educational



8.7.3

data, Table ED.2 which shows that 56% of the population are
Attenders in group 3 rising from %% in group 1.

Using age group 3 as an Index Group the probability of continued
attendance can be determined from the proportionate decrease in the
population of Attenders in subsequent age groups. However, in order
to do this a number of corrections must be made to the data. Firstly,
whilst the combination of licenced and unlicenced premises is useful
to obtain information on some aspects of the Survey in this case it is
necessary to separate the two as the premises are almost mutually
exclusive; few Attenders atiend unlicenced premises after the age of
18 and under that age Attenders are excluded from licenced premises.
Secondly, the proportions in each age group beyond group 3 need to be
corrected for the age structure of the population at large as the
number of Attenders in each age group will be related td the number of
people available to attend. And thirdly, within the total number in
each age group of Attenders there will be a mumber of New Attenders who
have commenced their attendance in that age group thereby reducing the
mmber of Attenders in that group who have attended from the previous
age group.

Table B,12 shows the effect of these corrections. Owverall these
corrections are not large and the corrections for population structure
and new attenders are opposite in effect. The data on New Attenders in
each age group has been obtained from Table B8Jland assumes that the
previous experience of age at which attendance commenced applies to the
current age group populations. To use the Table the walues shown in
the final row should be taken as the probability of attending into any
given group from group 3; for example, an individual in group 3 has a
45% chance of attending into group 5 or 14% of attending inte group 7.
The corrected age distribution for the comparative data is alsoc shown
in Table 8.12.

The rate of change in the probability of continued attendance will be
influenced by a number of factors not least of which will be marriage.
Population statistics (OPCS 1976 and CSO 1977) show that in the
population at large, in age group 20 - 24 (inc) 44% of the population
are married. In the appropriate age group in the Attenders data only
15% were married (Table 8.2). As age increases the married population
of the whole population increases and in the 25 to 34 (inc) age group
the married proportion rised to B0% whilst in the Attenders this
proportion amounts to 43%. This evidence supports the general, and
fairly obvious, conclusion that marriage, and more particularly the age
at which marriage occurs, influences the age at which attendance ceases
and is a major factor in the fall off of attendance after age group 3.
A further point of issue is whether the married Attenders are single
Attenders continuing attendance into marriage or, a lapse period
between single attendance and married attendance. Both these
occurences will tend to reduce the overall duration of exposure.

Modes of Attendance

Between the limits of attendance . previously discussed many



8.8

modes of attendance are likely. That is, attenders can start and
stop their attendance at any time between these limits and,

moreover, may continue to do so between the age limits of the survey.
What the survey data will deo is to establish the limites of this
attendance rather than estimate the variability within the attendance
period which is likely to be considerable over the whole range of the
attendance parameters. For the purpose of determining the maximum
duration of attendance age group 3 (17 = 19) is used as this group
represents the largeat group in the survey for which the decline in
subsequent attendance is known and where past attendance is well
within the disco period. This group also containa the highest

proportion of Attenders from the population at large as indicated by
the education survey data.

The distribution of attendance for age group 3 is shown in Fig 8.2
which combines the data given in Tables 8.11 & 8.12 and represents

the proportion of the group 3 population who have already attended

and their likelihood of continued attendance. About group 3, 50% of
the distribution is covered by a range of 7 years, 90% by 18 years and
95% by 24 years or, put another way, 50% of the group 3 population
commenced attending after the age of 15 and stopped attending before the
age of 23 years, 90% commenced after the age of 11 years and had

stopped before the age of 29 and 95% commenced after the age of 11

years and stopped before the age of 35 years.

Other models of lifetime duration of attendance are possible from the
data. For example, from Table 8.11 it can be seen that in group 8 +
(but excluding group 14) with a mean age of 42 years, 11 individuals
commenced attending at the age of 16 years or leas giving a duration of
26 years with an associated probability of p < 0.008. The problem with
this method is that the reliability of the result is small because of
the low numbers in this group.

Clearly, other modes of attendance are possible but as a best estimate
of maximum lifetime attendance for regular attenders at discotheques
from this data we conclude that 50% of Attenders will attend for longer
than 7 years, 10% for longer than 18 years and 5% for more than 24 years.

Activity Data

Tables 8.13, 18.14 & B.15 give the response to questions 7 and 8 relating
to activity and position during attendance. From table 8.13 it can be
seen that few Attenders spend time out of the dance hall and those that
do are concentrated in the earlier age groups and mainly attend
unlicenced premises, For Licenced premises 95% of Attenders stay in
the hall all the time, whereas for unlicenced premises this amounts to
61%. MAgain, this indicates the difference between the two types of
premises and suggests that noise exposure may be rather less than that
indicatéd in the Sound Level Survey for some unlicenced premises
Attenders. However, the earlier age groups say they spend more time
dancing than the later groups. For all Attenders their time in the
premises appears to be divided between the dance floor and other areas
although from phjective methods (% dancing at a given time), it

appears that only some 25% is spent dancing irrespective of type of
premises.  Comparisons with the sound level data for the dance floor





















10, Bstimation of Number of Attendera at Risk

An estimate of the numbers at risk can be cbtained from the survey
data using:

(a) the educational survey data to determine the proportion
of persons attending in the lower age groups from the
population at large (Table ED.2 ),

(b) the age structure of Attenders in the licenced
discotheques to determine the proportion and number
attending in the upper age groups (Table 8.12) and,

(c¢) the probability data given in Table 9.3 to obtain
the numbers at risk.

From the educational data Table ED 2, the proportion of Attenders
(once per month or more) from the total population increases from
36% in group 1 to 56% in group 3 although the actual distribution of
Attenders in groups 1 and 2 relative to group 3 (Table 8.1) is rather
less than these percentages would lead to expect. The educational
data is biased in terms of the occupations of the sample population
towards full time students relative to the discotheque Attenders but
thé group 3 sample is less 20 than groups 1 and 2 %Tabls ED 9}. If
it can be assumed that this group is reasonably representative of the
population at large then the number of Attenders in each age group,
above and below group 3, can be obtained. It is clear that this can
only be done with caution because of the discrepancy between the two
populations but at 56% the error in the proportion of Attenders is
unlikely to be more than + 10 or 15% bearing in mind that a further
10% are casual attenders.

Using the group 3 percentage of 56% as the basis of the estimate, the
educational data for the lower age groups and the proportion of
Attenders shown in Table 8.12 for the upper age groups the total number
of regular attenders at discotheques is put at around 6 million, or
about 23% of the population over the age range 11 years to 49 years.
The breakdown by age group is shown in Table 10.1.

From the NIL data, Table 9.2, and the sbove estimate of approx. &
million Attenders it can be shown that 750,000 Attenders will have a
NIL above 95dB. O0Of these 744,750 will have a NIL less than 107d4B,
54250 greater than NIL = 107dB but less than 111dB and 750 Attenders
with a NIL greater than 111dB. Table 10.2 shows the number of
Attenders at risk based on the data in Tables 9.2 and 9.3. The results
shown should be interpreted with care and the values for each given
NIL should be considered independently as the stated NILs apply to the
same population and the lower NIL values and associated populations
ineclude the higher values. For example, =zome 750,000 Attenders will be
exposed to a NIL greater than 95dB and therefore includes the higher
NIL wvalues of 107dE and 1114B so that the numbers at risk at a given
level of susceptibility apply to the group as a whole. Similarly,
taking NIL = 107dB as the starting point the population of Attenders in
this group will include Attenders with NILs greater than 1114B.



Moreover, for NIL values below 95dB, which have a greater
probability, some small percentage of the mor: susceptible Attenders
will achieve threshold levels equal to, or higher than, NIL = 95dB
eastimates; for examplel®% of the population exposed to a NIL of

g5dB, which is approx. p<0.5, will experience approximately the same
threshold shift as 6% of Attenders with an NIL of 95dB. It should
also be borne in mind that in the otologically normal, non noise
exposed population there is a variability of hearing levels which are
included within the estimated thresholds and for the higher percentile
values may amount to some 10dB over the range of frequencies over
which impairment is calculated, therefore the actual noise induced
shift is smaller than indicated. An example of this variability can
be obtained from an examination of the Robinson and Shipton Tables
which show that even at NIL = 111 some 9% of the population will have
a threshold level of -5.3dB, that is 5.3dB better than the median
value of the non noise exposed population.

The alternative approach adopted BS55330 of estimating the numbers
. at risk of achieving the 304B (é'lre « 8hift at 1, 2 and 3 kHz is shown
. in Table 10.3. This shows that 420 Attenders, or T% of those exposed
{ to NIL = 107, will achieve the 30dB level at the end of their
attendance period. This percentage increases to 19.5% (1140 persons)
at age 60 and although the percentages at risk increase when NIL =
11148 the numbers fall as the probability of experiencing that NIL is
mich less.

The attendance data indicates that some 14.5% of Attenders are at some
additional risk of noise exposure at work. From this walue it would
appear that some 870,000 persons are at risk. Compared to the
estimate by the Health and Safety Executive of 600,000 workers at risk
of experiencing levels above 904B(A) this value would appear rather
high. However, the noise levels to which these Attenders were
exposed cammot be guantified in any way and levels around the 80 -
85dB(A) mark may well be included. Alternatively, it may indicate
that the estimate of number of Attenders is too high or of some error
in coding occupations. Analysis by occupation, Table 10.4, shows
that 38% of the positive responses to the gquestion of noise at work
occur in the higher numbers of occupations, i.e. 24 and above, which
are not normally considered noisy occupations. A search of the raw
data indicates that some responses are from computer operators,
office reprographic services and garage mechanics which are all
included in these occupational groups. Heverthelesa it would appear
that there may be an overestimate of risk which can be attributed to
the rather non-gquantitative nature of the question and the non-
specific coding of occupation. Reducing the estimate by what
appears to be misinterpretation or error gives a proportion at risk
of about 9% or some 540,000. From the rather uncertain nature of
this data the numbers at risk of additional exposure at work 'might

be put at between 10 - 12% and conclude that the noise levels
referred to might be as low as 80 - 85dB(4).









11.

11.1

11.2

Risk of Noise Induced Hearing ILoss in Persons Employed in Discothegues

In addition to details of exposure experienced by Attenders some
information was cbtained on the exposure of employed persons. This
group consisted of Disc Jockeys, Bar Staff etec., but not musicians,
employed in and around the premises. The amount of data available,
from both licenced and unlicenced premisesa, is small, amounting to
26 Dose Meter LEqA.B and 23 interviews.

Dose Meter L. A's
mr

The mean Dose Meter L A was 98 dB(A) with a standard deviation of
4.0 dB(A) only slightIj§ above the attenders value of 96dB(A) and
97dB(A) in licenced and unlicenced premises respectively. However,
one individual, a general stage hand to a group, reached a value of
1184B(A) (without overload); we found this value worthy of special
note as this was, by some 9dB(A), the highest Dose Meter value
recorded in the survey and 2&3[&.5 above the appropriate MPEL.

Attendance Data

The median length of each attendance was 4.8 hours and median number
of attendances per week was 4.9 giving a median weekly attendance of
23.5 hours; an equivalent weekly. Leqﬁ of 96dB(A) to the nearest dB.

The median age of the group was 21 years, the same as the attenders,
and the median age of commgncing disco attendance was 16 years.
However, this latter question on age of commencing attendance from the
questionnaire is not appropriate to the employee as it is unlikely
that the age at +hich attendance commenced would be the age at which
he or she commenced employment in discotheques. Neither is it
posaible to obtain any firm indication of the upper age limit in order
to estimate some lifetime duration of attendance other than to report
that the upper age group was group 10 (38-40 years). It would seem
most unlikely that the 24 years between these extremes would represent
any real estimate of duration of employment as the conditions of
employment, i.e. the unsocial hours of work, are hardly conducive to
long term employment other than for higher management. What is clear
is that for a number of employees, including some DJ's, this activity
was a part-time job in addition to some full-time post elsewhere
which further tends to suggest that the duration of employment may
well be short term, say up to 10 years but more likely 2 or 3 years.
These are no more than rough estimates and this is an area which needs
further investigation.

The only direct comparison which can be made is with the 904B(4)L

for a 40 hour week set out in the Department of Employment'a 1Codé of
Practice for Reducing the Exposure of Employed Persons to Noise'

(HEMSO 1972) in which case the sound level of 98dB(A) L would require
an exposure of not more than around 6 hours per week if ear
protection was not used.



Discussion ]

The accuracy and usefulness of the survey data is best demonstrated by
comparing the results prediced with measured hearing losses associated
with discotheque attendance. ©Such data are difficult to obtain as, to
be directly comparable, other noise exposure must be excluded and the
population must be otologically normal. The data of Fearn (1976a & b)
most nearly fills these requirements. In these investigations rigid
otological criteria have been applied in selecting the population but,
whilst the principal exposure appears to have been in discotheques,
other forms of pop music exposure are also included.

In Fearn's (1976a & b) data 10% of all 124 Attenders exceed an average
threshold of 9.5dB over the 1, 2 & 3 kHz frequencies. Assuming the
whole group had experienced the range of exposures determined in the
survey, the median NIL would be 854B over their 3 to 4 year duration of
exposured. From the Robinson and Shipton tables 10% of that
population would have reached an average of 9.3dB at 1, 2 & 3 kHz,
guite close to the measured value. The survey data would also predict
that one or two attenders from Fearns group would experience thresholds
in this frequency range in excess of 14dB by exposure to higher NIL
values (10% = 96dB; 5% = 97dB) although Fearn's data does not refer

to such occurrences. Alternatively, using the data shown in Table 2.3
and the median combination of L__ and duration of attendance (94dB and
3.3 hrs), the predicted 10/ levels at 1, 2 & 3 kHz turns out to be
11.6dB, 9.8dB, 9.3dB and 8.8dB for the 2/week, 1/week, 1/fortnight and
1/month attenders respectively, again quite close to the measured values.
At the 50% agreement is not guite so good. The survey predicts a
shift of only 0.6dB over the three frequencies when NIL = 85dB whereas
Fearn's data shows an average shift of 2.8dB. However, bearing in mind
the small size of the sample and the possible range of exposures the
overall agreement is close enough to suggest that existing damage risk
criteria can be used without serious error.

Higher losses 'in the upper frequencies, greater than 2 kHz, have been
reported by Lipscomb (1970) and Flottorp (1973b). Once again direct
comparisons are difficult but from Lipscomb 1969 data from T34
freshmen students (age 18-19) some 14.8% had reported thresholds
greater than 20dB at 2, 3, 4 and 6kHsz. From the survey data,
correcting for Non Attenders, less than 1% of Lipscomb's population
would have reached the level of threshold shift as a result of
discotheque attendance, The difference in these results is substantial
and it is difficult to find a satisfactory explanation without further
data, except that the population is unscreened and exposure umknown.
Lipscomb's results are not supported by the data of Fearn with
attenders who might be expected to have experienced longer exposure.
Nevertheless, the high frequency losses predicted by the survey can be
substantial (Table 9.3), but it has not been possible to obtain
references to any investigations which indicate the degree of
impairment which such losses might bring. Sound location and music

appreciation may be affected and this would appear to be a suitable
avenue for research,.

The assumption within the survey data is that the model of attendance
patterns and sound levels is a static one. This is clearly not the case,
in reality the model i8 dynamic, particularly for the individual, in which



the changing patterns of exposure will be influenced by the prevailing
fashion. The static model has attempted to define the general
envelope of exposure and the values obtained are likely to give
maximum exposures based on current experience. The dynamic nature of
exposure is subject to certain constraints and it is possible to
suggest limits.

Whilet the type of music played is important,the prime function of the
discotheque is a meeting place for the sexes and it is difficult to
contemplate this role being replaced by any other activity yet
available on the entertainment scene. This observation is supported
by the higher levels of attendance in the 17 to 24 age groups and the
very large proportion of unmarried attenders in these groups. This
activity sets the general age range. At the lower limit of the age
range attendance will be subject to parental control whereas the upper
limit is controlled primarily by marriage and it is more than likely
that the limits of the age range have been encountered in the survey.

Currently, the maximum duration of attendance is controlled by
commercial factors, in particular, the licencing laws although the
actual attendance is considerably less than the actual opening hours
except in unlicenced premises. A signifigant feature in licenced
premisea is the cost of drinks and most attenders arrive after the
local public houses close. Therefore, unless prices become
comparable or other features introduced to make premises more
attractive then the duration of attendances is unlikely to change.
For example, it is difficult to imagine an increase of 1 hour in the
average duration which would have the effect of increasing NIL by only
1dB.

The most probable changes occur in weekly attendance brought about by
changesa in the pop scene and masic fashiom. Buch changea can be
expected to be short term, e.g. 3 — 6 months, and might be considered
as a modulation about some mean value. Over these short term periods
it is possible that attendance may double at the median level but is
unlikely to affect the higher percentile values. A limiting factor
will be ccet. Overall, this variation could well be accounted for in
the overestimation of the number of years of attendance, as individuals
are more than likely to vary their attendance over their attendance
period, particularly at the higher percentile values.

The variation in L _ is inherent within the type of music played and
will be affected by -the changes in music fashion and in the choice of
equipment used at each performance. The survey has shown that
considerable variation occurs between premises and in the same
premises on different occasions.

From the above discussion, although the dynamic nature of the exposure
is recognised, the constrainte acting on exposure are considered to
limit the wariation within the overall boundaries set by the survey;
at least over the lifetime exposure period.

Future trends are more difficult to predict but some changes are
possible. For the reasons given above and for sound commercial reasons



it is unlikely that the discotheque fashion will be totally replaced
although undoubtedly the music will. It is in the structure and
operation of the premises where the more significant changes are more
probable. The larger operators are moving towards smaller, more
intimate, dance floors with sound focusing systems with 'quiet' area
for conversation and often separate restaurant facilities. Total
Entertainment' schemes are being planned which include cinemas,
bowling alleys, etc. the effect of such premises would be to reduce
exposure. However, such developmenta apply only to the larger
operators and the smaller commercial premises will retain their
primary interest in dancing. In unlicenced premises, Youth Groups
etc. few changes can be expected other than the introduction of more
sophisticated equipment and the increasing hire of live groups.

The possible introduction of more Hve groups into the youth group or
similar premises leads to some concern. Currently the operation of
thie form of disco leaves muich room for improvement. The ad hoe
nature of the event means that speakers are often placed
indiscriminately around the dance floor within touching distance of
dancers and, on one occasion, a young attender was seen sitting
within the horn of a loudspeaker. The possibility of live groups
with more powerful equipment being introduced into these smaller,
acoustically more '"live' premises suggests increased risk to the
younger attenders. Any such development should be carefully
monitored and controlled.

Trends in sound levels are likely to be influenced by the desigmn of
gystems rather than any requirements of attenders. The survey
presents avidence which 8t that sound levels are largely
acceptabls, around 102dB(A) MPEL and 97 L__ (dose meter), although
more attenders considered levels 'too loud® than 'too quiet!., This
suggests that any increase in levels would tend to shift the
distritution towards the "too loud'. Additionally, the evidence
conce the relationship between MPEL and the dose meter L s
(Pig. 7.4) which indicates that attenders temd to reduce theif?
exposure as the sound level increases, also supports the wiew that
current levels in discotheques are about the maximum likely to be
achieved or tolerated.

On the question of loudness, there remains one outstanding issue which
has not been resolved by the survey. That is why are such levels as
those experienced in the survey necessary? It is posaible to suggest
a purely physical reason. The background levels caused by
conversation ete. in a crowded room, as indicated by the sound level
survey, are high, typically of the order of Eﬂ-&ﬂﬂ:ﬂ{a} (Table 7.3)
above which attenders would no doubt wish to listen to the music.
Therefore, the difference between this background level and the
attenders L of 96-97dB(A) represent the sound intensity necessary to
maintain eudfbility of the music, Beyond this, the only other
explanation is a psychological one and it may well be there are
opportunities for research in this field.

The survey has identified areas of additicnal risk. In particular, at
work, from attendance at 'pop concerts' and at 'pubs and clube'. In



the latter case although attendance is wide spread throughout the
discotheque and educational data survey population this risk is
probably the least serious as the nature of these premises is such
that music at any level approaching that found in discotheques

would not be tolerated by the patrons or management. The additional
risk at work and at "pop concerts' needs more serious consideration as,
in the first instaance the duration of exposure is considerably longer
than any other form of noise exposure activity and in the latter the
levels experienced are likely to be comsiderably higher than those in
discotheques. Beyond identifying the problem and the likely
proportions of the population at risk, f}a% pop concerts and 10-12%

at work) it is only possible to speculate on the additicnal element of
risk.

At work, assuming 90dB(A) L_  for the working day and median dose meter
L__ and weekly attendance °(97dB(A) and 4.5 hrs/week p=0.25) then the
Bulting combined 8 hr L__ would be 92dB(A) over the Attender's
attendance period. TFor ed pop concert attendances the position is
even more difficult but limits are possiple. Concerte are less
readily available than discotheques and the main promoters, at least
in the survey area, are the Student Unions in the colleges and
universities and events might average once per week during term time.
Dose meter L_ s from a small sample have reached 109dB(A) over a 2 hr
concert whichilis equivalent to 964B(A) over a working week:
significantly higher than the weekly L__ of the median discotheque
attender of 83dB(A) (Weekly L - pe="10.5). Fortunately, the
educational data, Table EDT, indicates that only 3.5% of the population
achieve this level of attendance. However, the number at risk,
particularly in the student population, could be large. This is an
area of the problem which would merit further investigation.

The comparative data obtained from other centres shows good agreement
with the survey butl may be somewhat restricted in the extent of its
application to the country as a whole. In particular, almoat all the
data, both survey and comparative, has been obtained in urban areas and
it may well be expected that rural area levels of attendance may be
lower due to restricted availability of licenced discotheques. The
attendance data also suggest that males may be slightly more at risk
than females because of their rather more frequent attendance than
females but the difference is small, in the order + 2dB on NIL, which
may well be lost within the wvariation of attendance over the whole
period of attendance.

Our estimateof 6 million Attenders (once a month or more) is based on a
number of assumptions within the data which are not wholly justified but
we expect the true value to be within + 10 to 15% and more likely lower
than higher. And, although the numbers exposed is large the number at
risk of reaching '"low fence' impairment of hearing at the end of their
attendance period is small; less than 1500. We would however point out
that the criteria by which hearing impairment is judged refers only to
the speech frequencies there may well be other, less serious, but never-
theless debilitating effects, which we have referred to earlier, caused

by the rather higher losses at high frequencies predicted by damage risk
criteria.



From a small sample of employees, but excluding musicians, the weekly
L is 96 aB(A), 6aB(A) higher than the Department of Employment's

8 ended level of 90dB(A), and it may well be that a number of
employees have other day time occupations which may add to the risk of
hearing damage. The problems come within the scope of the Health and
Safety at Work Act in vhich provieions exist to control noise exposure
and we would draw the industry's attention to the need to examine the
matter more clozely.

Throughout this investigation we have been conscious of the background
to the problem, namely, the pressure from some guarters to introduce
legislation in an attempt to control sound levels. At this stage we
do not believe thie is the right approach and we can suggeat three
sound reasons to support our view. Firstly, the problem i= only part
of a broader issue; +that of hearing damage in recreational pursuits
and to single out on particular areas before the whole subject is
fully investigated would, in our view, only seek to alienate the
industry particularly as the demonstrable risk is small. Secondly,
legislation is only effective if it has the general support of all
parties and it is clear from our discussions that neither the indusiry
nor the majority of attenders would favour this form of control.
However, it is recognised that much of this disfavour was based on the
previous experience in Ieeds snd was clearly influenced by the choice
of sound level specified on that occasion. And thirdly, in addition
to support from the parties, legislation must be effectively enforced.
The burden of enforcement would fall on local authorities adding yet
another task to the already stretched environmental protection serwvices.
Moreover, recognisable monitoring on premises would not necessary be
representative of unmonitored levels whereas unammounced monitoring may
lead to legal difficulties. The development of low cost permanent
monitoring and recording devices may well change this viewpoint but
currently the introduction of legislation is not likely to contribute
to an effective solution in those areas where control is necessary.

Two alternative approaches are possible; the introduction of a Code of
Practice and an education programme to inerease the awareness of
attenders to the risks involved. We would recommend that a Code of
Practice be introduced after discussions with all the parties concerned.
Such a code should include referemce to; the power amplification
system, the type and placing of speakers, the provision of 'quiet®
areas and the general arrangement of premises, levels recommended for
various parts of the premises and the use of indicating and/or
recording instruments. The code might well also include reference

to other operational characteristics of the premises, in particular,
the use of stroboscopic lighting and lasers which have recently been
introduced into some discotheques. We comsider such a code is
particularly important for discotheques in youth groups and other
gimilar premises.
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Conclusions

We conclude that:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Although the range of possible exposures to sound levels

in discotheques is large the risk of noise induced hearing
loss sufficient to cause impairment in the understanding
of speech is emall. Out of an estimated 6 million regular
attenders some 0.00029% might be expected to reach the 'low
fence' impairment level of 30dB ave. at 1, 2 & 3 kHz at ‘the
end of their attendance perlod.

The survey data shows good agreement with data obtained from
other parts of the country but this comparative date may be
subject to some limitationms.

Comparisons of hearing loss data from audiometry on groups
exposed to pop music with values predicted by the survey shows
some agreement and indicates that existing damage risk

criteria can be used to estimate risk with reasonable confidence
although the number of suitable comparative studies is small.

Although rigk of 'low fence' impairment is small, high
frequency losees can be high even at moderate levels of NIL
experienced by attenders and it is considered that development
of criterin to assesg this form of impairment would be useful.

The model of attendance proposed by the survey is a static

one but, whilst the dynamic nature of the problem is recognised,
it is considered that the constraints acting on-the variables
of L, weekly and lifetime attendance are such that these
variStions lie within the limite set by the survey.

The sound levels experienced at discotheques are considered
satisfactory by the majority of attenders but no reasons,
beyond a purely physical one, can be offered why this is so.
It is considered this subject may be worthy of further
investigation. However, evidence is presented which suggests
that current levels are at or near the limit of acceptability
at approximately MPEL = 102/104 dg(zj.

In addition to exposure in discotheques some 10-12% of

regular attenders have noise expspure at work although the

extent of that exposure is undefined. It is, however,

probable that 1 in 4 of this group would add some 2dB to a weekly
Bhr'th'nf 90dB(A) over their attendance period.

Exposure at other forms of pop mueic entertainment is
widespread. Some 79% of regular discotheque attenders

attend pubs and clubs where music is played and 10% also attend
pop concerts, at least once per month. The risk at pop concerts
is estimated tc be more serious than elsewhere and there is a
need for further research into this area of exposure.
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Table 9.1 Percentile Values of L_ , Weekly Hours and Year
Duration used for Calcilating NIL
Percentile Values
5086 10% 5%

LEq 9748(A) lDEdE(L} 103dB(4A)
Weekly
Hours (T) 4.5 hrs 10.5 hra 15 hrs
Years
Duration (T) 7 years 18 years 24 years

Table 9.2 Hoise Immission Lewvels calculated from 50th, 10th and 5th
Percentile Values of L__, Weekly Hours of Attendance and Years
of Exposure. (Correctéd for duration of attendance and
yearly duration).
Weekly Years of Correction Correction
L for for
4 SpLeiianny SIS Rl duration wvariation HiL
e of each of
Attendance Yearly Att.
édb(Aa) (hrs) (years) (-148) (-148) (aB)
0.125 97 4.5 [ = = 25
0.001 102 10.5 18 -1 -1 107
0.000125 103 15.0 24 -1 -1 111



















































































































J

-0 -
F POLYTECHNIC
CHOOL OF CONSTRUCTIONAL STUDIES

| %
:[ DISC SURVEY 3 7,
! L
IS SUBJECT MALE OR FEMALE? a) MALE. b) FEMAIE. 13 121
e b et R ke wii By
T.l. HAVE YOU BEEN INTERVIEWED BEFORE IN CONLBCTION WITH THIS SURVEY? 7
18
b /4
25 % time
— ; :
- 8] LESS THAN ONCE A MONTH' - s
4.2 HOW OFTEN DO YOU ATTEND DISCOS: b; Kess Sl ) 3
; c) MORE THAN ONCE A MONTH?®
4.3 IF MORE THAN ONCE A MONTH, HOW ai IN THE LAST 7 DAYS = o
MANY DISCOS HAVE YOU ATTENDED  b) IN THE LAST 4 WEEKS 3 7
“:4 AT WHAT AGE DID YOU BEGIN ATTENDING DISCOS REGULARLY ? . 7
| —-‘-‘:;-—-—-.-——- oy
Q.5 ABOUT WHAT TIME DO YOU T'SUALLY ARRIVE? 3
: Bpnﬂx 9pd" 10pn!® llpd' 12ps™ lam™ 39 “’WA
1.6 ABOUT WEAT TIME DO YuU USUALLY LEAVE? * A RS
gpn** 10pm'® 11pm" 12pm™ lam® 2am’™ Zam® |, A
-7 AT A DISCO WHAT PROPORTION OF YOUR 4 7 7 /j
| TIME DO YOU SFEND y . . . L8
- a) DANCING ALL 2 3 il
b) IN HALL HOT DANCING ALL Y i' i* nil® 49
1 ¢) OUT OF HALL FOR ANY REASON ALL' : ) * nilf ~
1.8 DO YOU PURPOSELY TRY TO BE ,
a) AS NEAR AS POSSIBLIE TO GROUP OR LOUDSPRAKERS?
] hz AS PAR 1) " FROM i " T £ %
¢} ABOUT HALFWAY?S
di HAVE NO PREFERENCE?“
L
[ 3
10 WHAT IS YOUR OCCUPATION?  .v.u.... St R R U B ) %
1-11 15 YOUR PLACE OF WORK SO NOISY THAT YOU HAVE TO SHOUT TO SPEAR
TO OTHER FEOPLE a) YES' b) NO™ <3 f’/
.12 10 YOU MIND SAYING WHETHER YOU ARE
a] UNATTACHED * b) GOING STEADY * s11 ¥/
1 c) ENGAGED 3 d) MARRIED % .
<13 WOULD YOU MIND SAYING WHAT AGE YOU ARE OR WHAT AGE
y  GAOUP YOU ARE IN R R S
11-137  14-169* 17-199% 20-22%% 23-25% 26-28%%  29.7"%
32-343% 35-37" 38-40)" 41-43) 44-46!* A7-49  ag.le
ﬁ
14 DO YOU THINK THE MUSIC HERE IS
#) T00 LOUD;  b) JUST RIGHT®  ¢) 700 Quigr® o[ V7
115 IN ADDITION TO DISCOS DO YGU EVER ATTEND
1) POP CONCERTS : a) YB8' ) No* =
' b) PUBS & CLUIE WHERE LOUD MUSIC
i IS PLAYED POR DANCING a) YES' ) no* | P/







PR T

iscotheque Surve Information for interviewers.

A8 ocan be seen, the form is constructed so that all the answers can be written in
the boxes in the right-hand celumm of the sheet. The answers are usually one of
numbered alternatives. The boxes are numbered 1, 7, 13.....64. Anpwera should
be whole numbers, i.e. not i}'i etc. or a;, b, or ¢, and only one digit should be
placed in each square. There should be no spaces except at Box 1.

If the subject has bLeen interviewed before, pase on immediately to next person.

Box 1. Please leave all five spaces blank.
IS SUBJECT MALE OR FEMALE?

Box 7. First space indicates sex, i.e. '1!' for male, '2' for female.
The second and third spaces are for age in years, e.g. '03!
or '22!', If actual age is withheld, the group age will suffice
and '00' should be entered in second and third boxes. The fourth
and fifth spaces are for group age, e.g. '01', '1ll! = gee below.

Group Age

11 - 13 years old = 01 age group
14 - 16 = 02
17T - 19 = 03
20 - 22 = 04
25 - 25 = D%
26 - 28 = 06
29 - 3 = 07
32 - 34 = 0B
T 4 = 09
38 - 40 = 10
41 - 43 =11
44 = 46 = 12
47 - 49 =13
49 + =k

Box 1 Obtain location and interviewer mumber from co-ordinator. [Each interviewer
should use the pame perscnal number on every cccasion.

Box 18. Date of interview in six figures, day, month and year, e.g. 090477.

Box 2 Time of interview in four figures, hours and minutes, e.g. 0948
H.B. A twenty four hour clock running from 12 noon should be used
i.e. 20.00 = 0800 in our time, 0200 = 1400 our time.

QUESTION 2.

Box 30. Choose one of the three optiona: Option b - an attendance of more than

one per month, but less than once per week applies in thie case. Option ¢
this applies to attendances of less than cne disco per month.

GQUESTION 3.

Boxes 31 and 33. If the anawer to Box 30 is '1' then '0's should be entered in
Boxes 31 up to and including 52. If the answer to Box 30 is
12! then a total should be entered at Box 31 and a total given
in Box 33. If the answer to Box 33 is '3' then a total should
be given in Boxes 31 and 33. Exclude in these totals the
attandance at which the interview was obtained.

























e s e
SCHOOL OF CONSTRUCTIONAL STUDIES

|

I
| ARE YOU MALY OR FEMALE 1. MALE 2, FEMALE =
LOCATION & INTERVIEW

] i3

EDUCATIONAL INSTITUTES DISCO SURVEY E

18]
}Q.l HAVE YOU EVER ATTENDED a) DISCOTHEQUES " ygs" ¥ s
i b) POP CONCERTS YES! ¥02* |u
¢) CLUBS OR PUBS WHERE YES'  NO® |y
MUSIC IS PLAYED FOR DANCING
' 5[V
I HAVE NEVER ATTENDED ANY OF ABOVE | NEVER gave arraeosn® |z VA
' Q.2 HOW OFTEN DO YOU ATTEND POP CONCERTS agmsmaﬂnmmﬂ'
| b) ONCE A MONTH® u[]

c) MORE THAN ONCE PER MONTR
[
) Q.3 HOW OFTEN DO YOU ATTEND CLUBS OR PUBS a) LESS THAN ONCE FER MONTH|

WHEHE 1OUD MUSIC IS PLAYED FOR b) ONCE 4
DANCING? c) MORE THAN ONCE mm
) Q.4 HOW OFTEN DO YOU ATTEND DISCOS a) LESS THAN ONCE PER 2
| b) CNCE A MONTH® Il Z
c) MOHE THAN ONCE PER MONTR|
Ia.ﬁ IF ONCE PER MONTH OR MORE a) IN THE LAST 7 DAYS 2 /
THAN ONCE A MONTH HOW MANY DISCOS b) IN THE LAST 4 WEEKS I

HAVE YOU ATTENDED

| Q.6 AT WHAT AGE DID YOU BEGIN ATTENDING 5
- DISCOS REGULARLY? m | ¥

Q.7 ABOUT WHAT TIME DO YOU USUALLY ARRIVE 5 ”
‘{ AT THE DISCOS? Bpf® GpuP? 10pe®  11pg! 12pm'* lam || | ¥
Q.8 ABOUT WHAT TIME DO YOU USUALLY LEAVE? ;

1 oY 10pm'® 1lpm"  12pp™  lan'®  2ad™ 3™ |WL 1 ¥/

Q.9 AT THE DISCOS WHAT PROPORTION OF YOUR TIME YOy SPED
a) DANCING a1l 3 a* 3% ni® ¥
[ b) IN HALL NOT DANCING all' 3 g* i"* nil® 1
| ¢) OUT OF HALL FOR ANY HEASON all' AR R 4% anh

Q.10 D0 YOU PURPOSELY TRY TO EE '

a) AS NEAR AS POSSIBLE TO THE GROUF OR LOUDSPEAKERS

| b} AS FAR " FROM " ® 1 " a £l
¢) ABOUT HALFWAY 3

3 d) HAVE RO PREFERENCE *

Q.12 IS YOUR PLACE OF WORK SO NOISY THAT YOU HAVE TO SHOUT IF YOU

7!
Q.11 WHAT IS YOUR OCCUPATION? G ks RSy Jﬂ'm
[ A

WANT TO SPEAK TO OTHER PEOPLE? yEs ' w02 F?
|
Q.13 ARE YOU UNATTACEED' GOING STEADY ™ "[:ﬁ
b ENGAGED ? MARRIED '

Q.14 HOW OLD ARE YOU?

T I —

} Q.15 DO YOU THINK MUSIC IN DISCOTHEQUES IS GENERALLY
- (a) Too toup' (b) JUSP RIGET® (¢) OO QUIET® o]
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Educational Institutes Disco Survey

As can be peen, the form is constructed sc that all the answers can be
written in the boxes in the right hand column of the sheet. The
angwers are usually one of numbered alternatives. The boxes are
mmbered 1, T, 13 cscaas 1. Answers should be whole numbers i.e.
not 4, 3 etc. or a, b or ¢, and only one digit should be placed in
each square. There should be no apaces except at Box 1.

ARE YOU MALE OR FEMALE

Box 1. Please leave all five spaces blank.

Box 7. First apace indicates sex, i.e. '1' for male, "2' for female.
The gecond and third spaces are for age in years; e.g. '09"
or '22t, If actual age ims withheld, then group age will
guffice and '"00' should be entered in second and third bozes.
The fourth and fifth spaces are for age group e.g. '0l', '1l1' -
gee below.

Group Age

11-13 years old = 0Ol age group.

14-16 = 02

17=19 = 03

20-22 = 04

2325 = 05

26-28 = 06

29-31 = 07

32-34 = 08

35-37 = 09

33_4[} = 10

41-43 = 11

4446 = 12

47-49 = 13

49+ = 14

LOCATION AND INTERVIEW

Box 135. Insert in the four boxes.

Box 18, Date of interview in six figures, day, month and year,
e.g. 090477.

QUESTION 1

Box 25. Choose one of the two options. This question applies to
attendance at any time during the interviewee's life.

Box 26. Choose one of the two options. The criterion applying to
Box 25 alsc applies here,

Box 27. Choose one of the two options, again applying the criterion
above.

Box 20, If the answer to Ql a, b and ¢, is NO in every case, then the
answer here is '1'. If at least one answer to Ql is YES, then
the answer here is '2',






QUESTION 2

Box 31. Choose one of the three options. If the interviewee has never been
to Pop Concerte, or doee not attend, then the anewer is '1' not 0!,
Option b - this applies to people who attend once per month or more,
but less than once per week. Option ¢ = applies to those who attend
legs than once per month.

QUESTION 3
Box 32. The criteria for Box 31 applies here.

I0N

Box 33. The criteria for Box 31 applies here.
TION

Boxes 35 and 36. If the answer to Box 3% is '1!' then '0's should be entered
in Boxes 35 up to and including box 52. These are classed "non-attendersd'
If the answer to Box 33 is '2' a total should be given in Boxes 35 & 36.
If the anawer to Box 33 is '3!' then a total shonld be given in Boxee
35 and 36.

QUESTION 6.
Box 39. Insert age at first attendance. Non-attenders put '00'.

QUESTION T
Box 42, Choose usual time of arrival, e.g. '08' or '13!. H.B. odd 24 hour
clock!f If interviewee usually arrives at T O'clock, then '08!

ghould be entered and time of departure set at one hour later than
ungual. For non-attenders put 00!

QUESTION B
Box 42. Choose usual time of departure, e.g. '09' or '15!.

QUESTION 9

Boxes 48-50. The total time spent at the disco should be divided into these
three activities, so that the fraction of time chosen should add up
to 1. e.g. '2', '4' and '5' = 1, if the fractions are totalled.
N.B. nil = '5' not '0!'. HNon-attenders should put 'O's here.

QUESTION 10,

Box 52. Choose one of the options '1', '2!', '3! or '4!'. [HNon-attenders should
pat 0. -

QUESTION 11

Box 54. School child should put '30' in these spaces - for other occupations
refer to sheet.

QUESTION 12

Box E!- For schoolchildren the answer in all cases is NO i.e. '2'.
This question attempts to discover if interviewee is in an

environment where there is noisy machinery.
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LEEDS POLYTECHWIC

SCHOOL OF CONSTRUCTICHMAL E'I’i]]]IEE

MODE OF PROCEDUHE FOR MONITORING DISCOLIHEQUES

1 {14 Be at the selected premises 30 mins before opening time to set
vp the equipment and to be able to count people as they arrive.

2.  Set up Noise Lewvel Analyser so that its % inch microphone is at
the loudest point of public accese in the hall (this is usually
in front of a loudspeaker, but not alwayes = use Sound Level
Meter to establish this position). The microphone should be
at ear level.

3 Switch on N.L.A. as soon as the music begins and leave rurniag
until the end of the session.

4. Read the N.L.A. or set printer to print out every 20 mins.
L L L
Lplsr Io Poo Tos Do I,

s When the premises open to the public, one person should be sited
near the outside entrance so that he can count people in ani out.
One Tally sheet should record male attendance, the other female
attendance N.B. Fig. 1.

e If there are insufficient personnel to spare cne person by the
cutside door all the time, then a head count should be made

inside the premisges every 30 minutes and this should be notel
on the Tally Sheet. N. B. Fig. 2.

Ta The interviewer (&) should stend just inside the entrance doors.
Up to 5 interviewers is acceptable to mamagement, more means,
the entrance becomes blocked. Imterviewees are selected om 1 first
come, first served basis i. e. after completing one interviow,
gelect the next person through the door for the next.. Interviewing
often begomes difficult after about 11.00 p.m. for obvioua reasons,

a. If you have taken people with you to wear the dosemeters, they should
ewitch them on at the beginning of the evening noting the time at
which they do this. They should read the dogemeters every 30 mins.
Fig. 3. If nc one has wolunteered to come with you, select some of
the people you have interviewed (if they seem reliable) or the D.J.
or wear them yourselves if no suitable alternative is available.

Dose meter wearers should note their activity during the evening
and complete interview form (mark with *).

9. Take spot Eound Level Meter readings at 20 min(corresponding with N.A.
+imes) intervals at the extremities of the hall, midway, on the centre
of the dance floor. Draw a plan of the hall to show positione of
spot readings, speakers, stage, etc. If personnel is limited, then
8.L.M, readings every hour will be sufficient.

Continued. . .


































































































































































