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Attached Tor your information and retention is a document entitled
"The Urban Moise Survey." This report presents the results of a
social survey of aver 2,000 respondents at 24 selected urban lucations
throughout the United States

Assessment of the health and welfare impact of noise (or the benefits
projected from lessening noise in the environment) are obviously dependent
upon a satisfactory determination of people's response, perception and
attitudes toward the overall noise envivenment and the major noise
contributors. Such a determination is necessary if we are to effectively
reduce the human response element associated with hazardous or undesirable
environmental noise.

Most of the usable social survey data base on community response to
noise has been local in character and has been concerned primarily
with airport and highway noise. Such source-related, small scale
surveys have not produced the depth or breadth of information required
by EPA/ONAC about the significance of environmental noise from the
standpoint of public percepticns. Hence, it becomes increasingly
jmportant to evaluate the attitudes of people concerning noise in

the residential environment in urban areas away from aiv.-rts and
freeways. This s particuiarly consequential since other EPA data show
that the primary exposure of the nation's population to noise occur in
these non-airport and non-freeway urban and suburban areas.

Accordingly, a social survey (coupied with an extensive noise measurement

program to acoustically describe the urban ejvironment) was conducted to sample
opinion over the entire range of noise exposure and population density
characteristic of non rural America. The objectives of the National Urban
Noise Survey were to establish relationships between noise exposure and

human, response as a function of situational and attitudinal variables
assoclated with the 1ife styles of people residing in urban areas

away from highways and airports, as well as to establish the outdoor

noise levels at which noise becomes the salient factor in the generation

of annoyance as a response indicater,

EPA Form 1320.8 (Rev. 8.72)

.
s e b dalan 1l bl b . B e L Y PR

L AR AR

B PR N T I

¥ b

Fadiwm”



LT eI

VT T, R T IR O T

e E A

" The study yielded a number of important and significant findings

which are summarized on page 81 of the report. T am sure you will find
the report to be most supportive of your respective programs. Please
contact me if you wish to discuss the content of the study and 1its
potential applications.

Enclosure
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U.5. ENVIRONMENTAL PROTECTION AGENCY
Office of Noise Abatement and Control
Washington, D.C. 20460

Under Contract No, 68-014 184

This report has been approved for general availability, The contents of this
feport reflect the views of te contractor, who Is responsible for the facts
and the sceuracy of the data presented lierein, and do not necessarily reflect
the official views or policy of EPA. This report does not constitute a stan-

-dard, specification, or regulation,
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I. INTRODUCTION

A major responsibility of the Environmental Proteectlaon
Agency, OfTice of Noise Abatement and Control (EPA/ONAC),
is to protect public health and welfare Trom the dele-
terious effects of nolse by coordinating research activitiles,
promulgating Federal nolse emlssion standards, and pro-
viding infermation to the publle regarding the eflects

and control of noise. Such activities must be based as
firmly as possible upon sclentlfic understanding of the
effects of nolse on people. EPA/ONAC has thus far relled
extensively upon the Information contalned in the "Levels
Document® (EPA, 1974) for information about the extent and
severlity of various impacts of noise.

The research from whleh these public health and welfare
criteria were derived, heowever, was qulte speciallzed and
narrow. In particular, the great bulk of the data on
communlty response to nolse exposure (principally annoyance)
concerned ailrcraft and alrport related nelse only. Since
only a small proportlon of the American population l1s
exposed to such noise, a naticnwlde Urban Noise Survey (UNS)
was undertaken in the Spring of 1974.

UNS differed from previous studiles of noise pollutlon in
several Important ways:

(1) The survey was national rather than local 1n scope.
Prior social surveys had generally been restricted to a
small number of geographically related sites.

P e et e S K e L A v el e
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{2) UWNS did nct place emphasis upon the evaluation of any
single noise source, Almest all previous study of commu-
nity reactlen to noise exposure had been linlted to trans-
pertation nolse.

(3) UNS was specifically intended to investigate community
reactilon over broad ranges of noise exposure conditlons
and lifestyles.

{4) UNS was designed to take advantage of systematic a
priori nolse exposure information. The interviewlng sites
were sSelected from cne hundred sites natlonwide at which
very detalled noise measurements had been made,

Thus, the data of UNE offer the most comprehensive sampling
of public reazction to nolse exposure yet available., The
data cover virtually the entire range of nolse exposure

and population density condltions in non-rural America.
Data were collected at twenty four sites in seven cltles
across the nation &t which previous detalled noise measure-
ments had been made for other purposes (Galloway et al.,
1974). These sltes, although exposed to occasional air-
craft overflights, were intentionally selected to avoid
slgnificant airport and highway noise exposure., Human
exposure to surface street traffic nolse was nonetheless
comparable In level to highway nolse at some sites,

More than two thousand interviews of randomly selected
respondents were conducted at these sites, with a compre-
henslve yet brief questlonnaire that contained questions
about 21l major effects of nolse on people and all pre-
dominant sources of community nolse. One unilque feature of

-2

TR 8



[

TR T

e

this survey was that a continuous set of 28 hour noise
measurements was taken at the sites at the same time

that interviewing was in progress. Another important
difference In deslgn was direct measurement of annovance,
as discussed by Rylander et al. (1872} inter alla. The
prevalence of annoyance was not Inferred from constructed
statistlical indlces; 1t was determined from respondents’
answers to specifle questions.

This report presents the overall analysls of the data of

the national Urban Nolse Survey. Like the experlmental
deslgn, the analysis departs from some prior andalvses of
social survey data. In particular, greater emphasis 1s
placed on prevalence of nolse effects in groups of people
instead of indlvidual attitudinal variables. Thus, little
effort 1s made to "explaln" individual attltudes hyv com-
paring their intensitles. Rather, attention 1s concentrated
on predlceting population proportions affected in varlous
ways by noilse egposure.
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IT. METHND

The followling summary of procedures, excerptaed in part
from Simpson et al. (1974), is intended onlv as a brief
summary. The reader is referred to Simpson et al. (1n7h)
for more detailed Iinformation and a discussion of the
rationale of the survey.

Four disjunctive criteria were emploved for site selection,

. First, roughly equal numbers cf respondents in
each of 531x nolse exposure ranges centered at
Lqn values of 50, 55, £0, 65, 70 and 75 dB were
to be Interviewed, This procedure was intended
to produce equal expected precision of measure-
ment over the sampled range of nolse exposures.

. The second criterion for slte selection was
that opinlon be sampled at sites characteriged
by widely varying population densities. TFor a
glven nolse exposure, respondents were there-—
fore Interviewed in each of four different
population density classes centered at 2000,
6300, 20,000 and 63,000 people per square mile,
This eriterion was adopted because the varilahle
"population densilty" 1s assoclated with life-
styles, which may in turn influence opinions.
High populatlon densitles imply apartment
living, relatively little time spent ocutdoors,
use of mass transit, ete. Low populatlon den-—
sities imply suburban living, use of private
automeblles, meore outdoor nolse exposure, ete.

i

N D e - e  a vt am g ke b T b



AT =B e g 7

The third criterion fer selection of sites
was that the number of interviews conducted
within each popuiation density class be
roughly proportional to the national distri-
bution of population density.

The final criterion required selection of
sltes within citles representatlive of major
gecgraphlc areas of the country.

At each of the 24 sites, a questlonnaire was adminlstered
by telephone to approximately 75 respondents. For comparl-
tive purposes, the interview was conducted face-to-Tace
with an additlonal 50 respondents at four siltes.

The questionnaire (contained in Appendilx A} was deslgned

to gather informatlon about the respondents' attltudes

toward thelr environment, wilth the greatest emphasis on noise.
Simple random sampling without replacement was elected as

the sampling procedure, The sample frame most appropriate

to the avallable resources was the reverse telephone
directory. The target population of the survey was the

adult Amerlcan urban population habiltually exposed to commu-
nlty nolse not predominantly of alrcraft or highway origin.
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ITI. RESULTS

Interview data were keypunched on tabulating cards and
processed by computer. Numerous tabulations of these
data may be found in Appendix B, They are of interest
primarily to these who wish to make uses of the data beyond
those reported here. This sectlon procedes from the
general to the speciflc, through successively finer ana-
lyses of findings. Few readers will be equally interested
in all sub-sections. Those satisfied with a descriptive
account of "what happened” need not read beyond the pre-
liminary sections for a narrative account of findings.

For readers more interested 1n statistical analyses, the
Intreductory sections may be tedious. Such readers may
wlsh to procede to Sectiens III-17 et seq. after reading
Section III-1. ‘

Section III-1 presents an overall view of the f{indings as

a context within which other analyses may be understood,
Sections ITI-2 and JIII-3 describe maJor effects assoclated
wlth the two Independent varilables of UNS (nolse exposure
and population denslty). Sections III-}4 through III-6 pre-
sent demographic differences assoclated with age, sex, and
sociceconomic level. Sections III-7 through TII-16 con-
trast response patterns assoclated with answers to key
questions.

For the sake of clarity and brevity, most of these intro-
ductory sections contaln contrasts between extreme sub-
samples; e.g., hlgh vs. low nolse exposure, high vs. low

G-




sccloeconomic level, young vs., old respondents, ete.
Differences not specifically mentioned are of small

size or lilttle relevance. TFurthermore, percentages are
reported rounded of'f to the nearest integer. The reader

is also cautleoned against drawing causal inferences about
the simple relationshlps discussed in the first sixteen sub-
sections, since virtually all of these first order relation-
ships have strong higher order iInteractions.

Sections III-17 et seq. are glven to statistieal inference
rather than slmple description. Section III-~17 presents

findings pertalning to noise sources. Section III-18 sum-
marizes regresslon analyses for key variables. Section IIT-19
detalls a search for critical nolse levels. Sectlon III-20
explores the relatlconshlp between noise exposure and annoy-~

ance as a function of time of day. Section III-21 addresses

a methodologieal issue, the mode of interviewing. Section III-
22 is concerned wilth another methodological 1ssue, samplling blas.

IIT-1 Overview of Data

A total of 2037 persons (762 men, 1275 women) was interviewed,
of whom 670 men and 1164 women were Iinterviewed by telephorne.
Trne other respondents were intervlewed 1n person. Table III-1
summarizes the number of interviews conducted at each site,

as well as the neolse level and population density of' each

site.

Nationwide, £9% of all respondents rated their nelghborhoods
as good or excellent places to live, with only 23% ser-
dously thinking of moving within the next year. O0Of these
people, only 1% clted ncise as a reason for moving. Sixty-
two percent of all respondents regarded their neighborhoods

-7=
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TABLE III-1
OVERVIEW OF DATA COLLECTION

NUMBER OF L POPULATION
CITY SITE RESPONDENTS sdn DENSITY
Atlanta 0403 8o 62.3 1,700
ohod 76 60.2 11,200
Boston 0005 74 51.1 1,000
| 0006 78 72,8 11,100
: coey 76 60.8 5,800
E ¥0097 49 60.8 5,800
! 0008 64 70.6 10,100
¥0098 by 70.6 10,100
Chicago 0502 90 69.0 6,600
0503 79 62.7 12,900
‘ 0506 65 64.3 20,600
§ 0511 82 68,9 65,000
: Los Angeles 1601 Y& 57.6 12,400
$1691 50 57.6 12,400
; 1607 87 59.1 %,900
E #1697 50 59.1 4,900
: 1608 82 56.1 7,500
_ 1609 79 56.6 2,500
San PFranciseo 1001 85 67.3 38,800
1003 8o 71.7 41,900
1005 70 62.4 41,900
i Seattle 1501 74 54,3 2,600
: 1502 75 54%.8 1,600
i 1503 78 56.1 1,200
1505 75 53.6 7,300
Washington 0104 72 64.5 26,000
0105 T2 62.7 37,000
n106 74 £1.9 8,800

#3ites at which personal (face-to-face) interviews were conducted.
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as quiet, but U46% claimed to have been "bothered or
annoyed" by nolse in thelr neighborhoods,*

Thirty-one percent of the ever-annoyed people were
"highly annoyed" (self-rated "very" or "extremely" on

an adjective scale that alsc included the terms "not at
all", "slightly", and "moderately") by nolse 1In thelr
neighborhoods., Neighborhood noise was thought to be
equally annoying at all times of day by 22% of the ever-
anneyed; another 22% of these people found nelghborhood
nolse more annoying in the evening than at other times
of day; and 27% found such nolse more annoying at night.

Over half of the ever-annoyed found noise more bothersome
when inslde the house than when outside; the others
either found noise more botherscme outdoors or felt there
was no difference cutslde or inside the house. The maJor
findings with regard to time and place of annoyance are
summarized in Figure III-1.

Table IIX-2 rank orders the frequency with which ever-
annoyed people reported hearing varlous nolse sources.

The table also indicates the average annoyance on an
arbitrary 5 polint adjectlive scale (where 1 corresponds

to "not at all annoyed" and 5 corresponds to "extremely
annoyed") assoclated with each source. As the table shows,
motor vehlele noise was the most pervaslve nolse source

*These latter respondents are referred to henceforth as the
Tever-annoyed". Because the structure of the questionnalre
concentrated attentlon on the ever-annoyed, most of the
findings reported below concern this group of people. Figures
based on the total sample are referred to as "percentages

of all respondents",

-9=
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Percent of Evsr-Annoyed Respondents

70

Questlon 15 Question 14 Questlen 18;

Annoyance By Time of Day Annoyance By Seamns of Yaer Annoyance By Indoor~Outdoor

1 = Mo Diffsrance In Annoyance At Any Time | = No Differance In Annoyance At Any Time | = No Differanca in Annoyunce

2 = Morning Worst 2 - Winter Worst 2 = Outdoor Annoyance Worss g
s0 - 3 = ARarncon Worst 3 «~ Spring Worst J = Indaor Annoyance Worse

4 = Evaning Worst 4 - Summer Worst 4 r

5 « Might Worst 5 = Fall Worst
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FIGURE II!-1, SUMMARY OF FINDINGS WITH REGARD TO TIME AND PLACE
OF ANNOYANCE.
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TABLE III-2

FREQUENCY OF IDENTIFICATION AND MEAN

ANNOYANCE OF NOISE SOURCES NATIONWIDE

1

INTENSITY
OF

ANJOYANCE?

% 0 EVER-

ANNOYED PEOPLE

SQURCE REPORTING SOURCE

Motor Vehicle Noise 86
Motoreycles 82
Pets 75
People's Volces gt
Airplaﬁes 67
Hellcopters 59
Constructlon Noise n6
Power Garden Equipment hy
4o

Radlo, TV

oo o
. .

-

LA I IS I ]
- . . -
W = Oy O WO ) 3 W oW

1These figures must be multiplied by .46 if extrapolated to the
entire sample. TFor example, the 86% of the ever-annoyed
reople who reported annoyance from motor vehlele nolse consti-

tute 40% of the entire sample.

I a4k

“11-

‘2Mean annoyance on an arbitrary five polnt scale.
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heard nationwlde (reported by B6% of these respondents),
and also the mest annoying. People and pets were the
next most often noticed sources, rollowed by alrcraft,
constructlon, power garden equlipment and electronic
sources (radlos, TVs, etec.}.

Table III-3 rank orders the frequency wlth which people
who had ever been annoyed by noise in thelr nelghborhoods
experlenced various eft'ects of nolse. Sleep distur-
bance, the most common effect of noise exposure {reported
by €0% of these respondents) was also the most annoying
{with a mean value of 3.6). Startle and speech inter-
ference were somewhat less pervasive effects, and of
lesser annoyance.

Nineteen percent of the ever-annoyed people (9% of all
respondents) eclaiined to have complained to offielals about
nolse In their neighborhoods. Twenty-four percent of all
respondents felt themselves to be more gsensitive to nolse
than most people, while only 6% of all respondents felt
that noise exposure had affected thelr health.

IT1-2 Differences Associated with Noise Exposure

The numerous effects assoelated with nolse exposure are
most simply presented by comparing data from two extreme
subsamples: one of six heavily exposed sites (mean Ldn =
70.0 dB) and one of seven lightly exposed sites (mean Ldn =
54,6 dB). All comparisons 1n this section are of averaged
data from the high nolse exposure subsample with respect

to the low nolse exposure subsample.

-12-
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TABLE III-3X

PERCENTAGE QF RESPONDENTS EXPERIENCING NOISE EFFECTS
AND INTENSITY OF ANNOYANCE ASSOCIATED WITH EFFECTS

% OF EVER-
AHNQYED PEOPLE
REPORTING
SQURCE EFFECTL
Sleep Disturbance 60
Startle or Fear 41
Speech Interference:
Intelligibility 39
Production 36

INTENSITY
OF

ANNOY ANCE?

3.6
3.3

1These figures must be multiplied by .46 If extrapolated to the

entire sample.

For example, the 60% of the ever-annoyed people

who reported sleep disturbance constitute 28% of the entire

sample.

2Mean annoyance on an arbitrary five point scale.

-13-
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Nelghborhood satisfaction was conslderably lower in the
high exposure subsample. Thilrty four percent fewer
people in the high exposure subsample described thelr
nelghborhoods as an excellent place to llve, and 249

more people deseribed thelr neighborhoods as only a falr
place to live {(Q. W)¥, TFifteen percent more people at
the high exposure sites 1ntended to move out of the nelgh-
borhood in the next year (Q. 9). Thirty elght percent
I'ewer people regarded thelr nelghborhoods as quiet (Q. 11).
Seventeen percent nmore people had been annoyed by nolae
{(Q. 13) at the hlgh exposure sites:; and twenty scven per-
cent more people were annoyed in thelr homes (G, 18},
Figure III-2 1s a plot of the percentage of respondents

at each of the 24 sites who were highly annoyed by nolse
exposure {(i.e., rated themselves as "very" or "extremely"
annoyed). The correlatleon coelficlient between Ldn and
annoyance, .70, 1s extremely unlikely to have arisen by
chance alone from a sample of size 24. Its filduclary
limits (for a 95% confidence interval) are from 0.45 to
a.86.

Emphasis placed upon the annoyance of varlous noise sources
differed considerably between the two subsamples, wilth
smaller numbers of respondents in the high exposure sub-
sample reporting annoyance from pets (21% fewer), hell-
copters (33% fewer), power garden equipment (47% fewer),
sports cars (11% fewer), and motoreycles (9% fewer), On ;
the other hand, more respondents in the high noise exposure

subsample reported annoyance from construction noise (9%

more), people's volces (24% more), radlo and TV sets (11%

#This number refers te questionnaire item 4, Tound in Appendix
a.

-14-
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more), motor vehicle noise (13% more), large trucks
(15% more), buses (19% more), and constant trarffic (38%

more),

Similarly, more respondents in the high exposure sub-
sample reported actlvity Interference such as listening
{25% more), speaking (20% more}, and sleeping (8% more).
Seven percent more respondents ln the high exposure sub-
sample claimed to have registered complaints about nolse
with offleclals. Flgure IIT-3 plots complaint rates as

a functlon of noise exposure at the 2/ sites. The corre-
lation coefficlent, .23, is likely to have arisen by
chance alone. In general, the directlon of differences
between responses 1n the two subsamples were consistent
with the position that neise exposure degrades the qualilty
of 1ife.

I11-3 Differences Associated with Population Density

Effects of population denslty on response patterns were !
analyzed in the same fashion as 1n Sectien III~2, through
comparlsons between extreme subsamples. Data from five

high population density sites {mean density = 44,920 ﬁeople
per square mile) are compared with data from five low
population density sites (mean density = 1600 people per
square mile), Comparisons in this sectlon are of averaged
data from the high denslty subsample wlth respect to the low
density sample.

Response patterns in the extreme population density sub-
samples closely paralleled {(within a few percent) those

-16-
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assoclated with noise exposure. While nelghborhecod
satisflaction was lower 1in the high density subsample,

the 1incidence of nolse 1nduced annoyance was higher.

The proportions of respondents reporting anrnoyance from
various sourges differed very little from those reported
in Section III-1, Those sources more prevalent in highly
urbanized areas were more often mentioned than was tﬁe
case 1in high nolse areas; e.g., people's volces, alr-
planes, radio and TV sets, and automobiles.

Twenty percent more people in the high density subsample
reported interference with listening, 9% more reported
Interference with talking, and 9% more reported sleep dis-
turbance. These flgures hardly differ from those noted

in Seection ITI-2.

I1I-4 Differences Associated with Age

To assess differences In opinions associated with age,
respondents were divided approximately inte thirds on the
basis of age, as estimated from the year iIn which formal
schooling was completed. This sectlon centrasts the
opinions of the 30% of the respondents aged 30 years or
younger with the 34% of the respondents aged 45 or older.

Differences 1n neighborhood satlsfactlion assoeiated with
nolse between the two groups were negligible. Q(lder respon-
dents had lived lenger In thelr neighborhoods, while younger
respondents were more ready to move wlthin the year. None-
theless, differences in percentages of the two groups citing
noise as a cause Tor discontent were mostly less than 5%.
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81x percent fewer of the younger group thought their
neighborhoods were quiet, but 15% fewer reported being
annoyed by nclse in thelr nelghborhoods. Eleven percent
more of the younger respondents cculd not distinpguish
seasonal differences 1n annoyance, but 13% more of the older
respondents thought nelghborhood nolse was more annoylng

in the summer. @reater percentages of the older respon-
dents thought nelghborhood noise was mord annoying weekdays
(13% more) and inside the house (15% more)}.

Fourteen percent fewer of the older respondents were annoyed
by constructlon noise, but greater percentages of the

older respondents reported anncyance from airplanes (11%
more), hellicopters {11% mare), power garden equipment (15}
more}, sports cars (11% more), and motoreycles (115 more),.
Nonetheless, unifermly greater percentages ol the younger
respondents reported speech ¢r listening interfervence (18%
and 6% more, respectively), startle or fright (15% more),

or sleep interference (19% more). Nine percent more of the
older respondents felt they were more sensitive than most to
nolse., A gross relatlonship between age and complalnt rates
may be seen in Flgure III-4,

111-5 Differences Associated with Sex

Differences between male and female respondents were small
both in number and magnitude. For example, the largest
difference between men and women among the nelghborhood
satisfactlon questions was less than 6%. More men intended
to move within the next year than women, but only about 1%
of elther sex respondents gave nolse as a reason flor moving.

-19-
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Differences hetween the sexes with regard to assessment
of nolsiness and annoyance assoclated with neighborhood
noise exposure were also trivial. The largest difference
of opinion was an 8% difference on the issue of season

of' the year of greatest annoyance - more meh than women
felt that summer was the most annoying time.

Differences between men and women in ratings of nolse
sources were also ILnconsequentilal, rarely exceeding two
or three percent. A sole exceptlon was that 10% more
women reported hearing construction nolse in thelr neigh-
borhoods. WNo differences on other substantive matters
{such as activity interference, complaint rates, sensi-
tivity to noise, or health effects) exceeded 5%, and

most were on the order of one or two percent.

Perhaps the most notable difference between the sexes on
the entire questicnnaire was in time spent at home. Women
reported spending about 3-1/2 more hours at home on both
weekdays and weekends than men.

I11-6 Differences Associated with Socioeconomic Level and
Income

A. Socioeconomic Level

The subsamples contrasted in this subsectlon are respondents
in the upper and lower halves of the Dunecan scale of socio=-
economlc level., The cbserved differences tend to support
the hypothesis that hlgh socloeconcmle level respondents
puffer less from noilse pollution than do low socioeconomic

level respondents.
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For example, nelghborhood satisfactlon was higher among

the high socloeconomlc level respondents (18% more rated
thelr nelghborhoods as excellent places to live); 6% fewer
of the high socloeconomlc level respondents were thinking
of moving within the year; 9% more of the high SEI respon-
dents censidered theilr nelghborhoods quiet; and 19% more

of' the hlgh socloeconomic level respondents were unable to
distinguish differences in annoyance with neighborhcod nolse
among the seasons.

Differences in rates of 1dentification of various nolse
sources were relatively small but consistent; 8% fewer high
socloeconomice level respondents reported hearing people's
volces, U% lewer reported airplanes, 6% fewer reported auto-
mobiles, and 7% Tewer reported traffiec. On the other hand,
6% more high soclceconomic level respondents reported hearilng
pets, 7% more reporied power garden equipment, and 8% more
reported sports cars.

Similarly, 9% fewer hlgh socloeconomic level respondents re-
ported interference with listening, and 6% fewer reported

fear or startle. Seven percent more of the high socioceconomic
level respondents reported complaining about neighborhood
nolse. Hlgh socloeconomle level respondents spent an average
of an hour and a quarter more at home on weekdays, and two and
a8 half hours more at home on weekends.

B. Income

The pattern of differences associated with extreme income
groups was predlctably similar to those assoclated with

extreme socloeconomle groups., The magnitudes of the differences

tended to be greater, however. The two lncome subsamples
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contrasted here are those respondents reporting annual
household incomes below $106,000 and those respondents re-
porting annual househcld incomes abocve $20,000.

Forty two percent more high income respondents rated thelr
neighborhoods as excellent places to llve; 15% fewer high
income respondents were thinking of moving within the year;

.and 20} more of the high incoume respondents thought their

nelghborhoods were qulet. A relationship between income and
exposure levels is seen 1n Figure III-5.

D1lfferences in identificatlon of noise sources weré also
similar to these assoclated with high socloeconomic levels.
Twenty one percent mere hlgh income respondents reported
power garden equipment, 18% reported more sports cars, and
12% reported more motorcycles. On the other hand, 11% fewer
reported constant trafflic noise.

Likewise, 16% fewer high income respondents reported that noilse
Interfered with listening, and 9% fewer were startled or fright-
ened by neighborhood nolses. Nonetheless, 7% more high lncome
respondents reported sleep disturbance. Seven percent more hlgh
income respondents also reported complaining about neighborhood
nolse., The high income respondents spent about an hour and
forty minutes more time at home on weekdays than did the low in-
comme respondents, and an addltlonal hour and a half on weekends,

I11-7 ?iffe;ences Associated with Neighborhood Satisfaction
0. 4

The 69% of all respondents who rated their neighborhoods as good
or excellent places to live {(the "highly satislied") differed
from the 31% of all respondents who rated thelr neighborhoods as

-23-

il shiads Sapn e nrgd N e e Gt M

Wi b i 4 1 2 b e G i ot 5 4 Ak e BT B Vet 482



r= =61

= 91x +456.1

y:

75

70

65

55

50

30

uy
o™~

Spunsnoyj U swoduj pioyasnol [onuuy aboisay

4

siojjoq 4o

L

=]
—

-2~

ey




PR I

“rian

AT L BT e LT S R R X

P S Y

failr, poor, or very poor places te live In a number of ways.

For one thing, the highly satlslled experienced fewer actlvity
interferences from nolse: 16% fewer reported interlerence with
listening, 8% fewer reported Interference with talking, €% fewer
reported sleep disturbance, 8% fewer reported fear or startle,
and 12% fewer reported keeplng windows shut because of nolse
exposure. Six percent fewer had complained of nolse. Interes-
tingly, the highly satisfied respondents_averaged slightly less
time at home veekdays and weekends than those less satisfled
with thelr neilghborhoods (about 15 and 20 minutes, respectively).

Thirty six percent more of the respondents who thought thelr
nelghborhoods were pgeood or excellent viewed thelr nelpghborhoods

as quiet. Further, nineteen percent more of those highly satisfied
with thelr nelghborhoods had never been bothered or annoyed by
noise in their nelghborhoods, The highly satisfied who had been
bothered or annoyed were not as aware of differences in annoyance
as a function of time of day or season of the year. The highly
annoyed identifled fewer neighborhood nolse sources as annoying,
and were generally less annoyed by them.

Not surprisingly, the respondents who were highly satisfied with
their nelghborhoods were of a higher socloeconomle level than
those who were not {(by about one and a hall deciles on the Duncan
scale), and reported average annual nousehold incomes twlce as
great as respondents less satisfied wlth thelr neighborheods

($11,500 vs. $5,700),

111-8 Differences Associated with Rated Noisiness of
Neighborhoods (Q. 171)

Sixty two percent of all respondents described their nelghborhoods
as quiet when asked to characterize them as quiet, nolsy, or

~25-
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nelther quiet nor nolsy during the nreceding year. The responses
of these respondents are contrasted with those of the 31% of
all respondents who characterized theilr neighborhoods as nolsy.

Thirty four percent more of those who theought their neilrhborhoods
were qulet also rated them as excellent or pood places to lilve.
Sixteen percent more spontaneously mentioned the absence of nolse
as the most favored aspect of living in their neighborhoods.
Fourteen percent more of those characterizing thelr neighborhoods
as nolsy were thinking of moving during the next year. Forty nine
percent more of the respondents whe thought thelr neighborhoods
were quiet had never been annoyed by nolse in thelr neighborhoods.
Thirty seven percent more of the respondents who thought their
nelghborhoods were quiet reported that annoyance was only minimal
(not at all or slightly)}, whercas 28% more of those respondents
who thoupght thelr neighborhoods were nolsy found thelr annoyance
considerable (mederately, very, or extremely).

Twenty one percent more of the respondents who thought their
nelghborhoods were ncisy thought that noise was more annoying in
the evening or at night, while 15% more of the same respondents
were more annoyed lndoors than outdoors.

The predominant noise sources heard by people who thought they
lived in quiet nelghborhoods were peoplesa' voices (16% more than
in nolsy nelghborhoeds) and constant traffiec (18% more than in
nelsy nelghborhoods). Conversely, greater percentages of respon-
dents who thought they lived in nolsy nelghborhoods reported
hearing power garden equipment (17% more), helicopters (15% more),
and motoreycles and sports cars (8% more each).

It is quite clear that people who thought they lived in gqulet
nelghborheods suffered fewer effects of nolse exposure, since 25%
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fewer reported interference with listening, 18%5 fewer reported
Interference with speaking, 20% fewer reported sleep interference,
15% fewer reported startle or fear, and 22% fewer reported
shutting windows because of intrusive noise. Slightly fewer ({3%)
of the regpondents who thought they lived 1n quiet areas reported
complaining about nolse, while 11% more thoupght nolse had not
affected thelr health.

The mean annual household inecme was somewhat greater l'or those
who thought they lived in quiet neighberhoods {($10,650 vs. $8,250).

ITI-9 Differences Associated with Annoyance from
Nejghborhood Noise (Q. 13)

The major breakpoint in the interview was at Question 13, "Have
you ever been bothered or annoyed by nolse 1n your neighborhood?”
If answered negatively (as 53% of all respondents did), the
Interview concluded guickly without questioning about nolse
sources or effects. This sectlon contrasts the responses of the
"never-annoyed” with those of the "ever-annoyed".

Seventeen percent more of the never-annoyed respondents thought
their nelghborhoods were good or excellent places to live. Ten
percent more cof the never-annoyed specifilically mentioned a nolse-
related aspect of thelr neighborhoods (e.g., "peace and qulet”,
"no noise from ....", ete,) as the "flrst most liked thing"

{Q. 5). Thirteen percent lewer of the never-annoyed specilically
mentioned a nolse related aspeet of their neighborhoods as the
"least liked thing" (Q. 7). Eleven percent fewer of the never
annoyed were thinking of moving wlthin the year.

Forty one percent more of the never-annoyed respondents described
their neighborhoods as quiet places to live, and 11% fewer of them
thought neighborhood nolse had affected their health.
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II1-10 ?Bffer?nces Associated with Intensity of Annodyance
. 14

Fourteen percent of all respondents desecribed nolse in thelr
nelghborhoods as either very or extremely annoying over the past
vear, The relatlonshlp between annoyance sc measured and average
income at the 24 sites 1s seen in PFilgure ITI-6. Among the most
notable differences between these highly annoyed respondents

and the others were thelr self reports of the eflfects of noilse
exposure,

Twenty one percent more of the highly annoyed respondents judged
thelr health to have been aflfected by nelghborhood nolse; speci-
fically, in the form of hearing damage. Eleven percent more of
the highly annoyed respondents thought themselves more sensitive
to nolse than most people. Twenty lour percent mere of the
highly annoyed reported sleep interference, 20% more reported
interference with 1listening, 21% mere reported interference with
speaking, 21% more reported shutting windows to keep out noilse,
and 12% more reported startle from noise. In general, greater

numbers of highly annoyed respondents identified the various noise-

sources as annoying, and were conslstently more greatly annoyed
by each neise source then were the respondents whe were not highly
annoyed,

Pifty one percent more of the highly annoyed described their
nelghborhoods as neisy places to live, 26% fewer rated their
neighborhoods as good or excellent places to llve, 16% more
gspontaneously mentlioned nolse as the least llked aspect of thelr
neighborhoods, and 14% more were thinking of moving.
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111-11 Differences Associated with Startle

Thirteen percent of all respendenhts reported considerable annoy-
ance from startle or fear produced by nelghborhood noises.

Thelr responses are contrasted in this section with those ol a
subsample of ever-annoyed respondents compesed of those who were
minimally annoyed by startle or fear (those who reported they were
not at all or slightly annoyed) and those who reported no startle
or fear at all.

The opinlions of respondents who were considerably annoyed by
startle and fear differed from those who were not in many ways.
Twenty percent mere of them thought thelr nelghborhoods were
nolsy, and 13% more were thinking of moving. Those experiencing
econslderable annoyance wlth startle or fear also suffered more
from other nolse elfects: 16% more were highly annoyed by
nelghborhood noilses, 21% more experienced interference with
listening, 31% more experlenced interference with speaking, 30%
more reported sleep disturbance, and 21% more kept thelr windows
shut because of noise. Nineteen pereent more felt that noise
had affected their health, and 8% more felt that they were more
sensitive to nolse than most people. In short, these 13% of

all respondents represent an extreme subsample both in terms of
effects of nolse and oplnions about exposure.

[11-12 Differences Associated with Sleep Disturbance

Twenty one percent of all respondents expressed conslderable
annoyance from sleep dlsturbance caused by nelghborhood noises.
The opinlons of these people are contrasted wlth those who ex-
perienced no annoyance or anly sliight anrnoyance from sleep dis-
turbance, or whose 3leep was not disturbed by nolse.

-30-
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Twenty one percent more of the people conslderably annoved hy
sleep dlsturbance consldered thelr nelghborhoods nolsy, and
174 of them consildered thelr neighborhoods nore noilsv at night
than at other tilmes of day. Elighteen percent more reported
that they were more annoyed inslide thelr homes. More of the
people who were considerably annoyed by sleep disturbance also
heard constructlon nolse (17% more), people's volces (16%
more), pets {183 more), and radio and TV sounds (17% more),
Fifteen percent more of these people experienced interference
with listening, while 20% more experienced Interference with
speaking. Twenty three percent more reported startle or fear,
and 27% more shut their windows to keep out nelse. Although
16% more of these consilderably annoyed people felt that noilse
had affected thelr health, only 1% more had complained to
officlals., 81x percent more of these people lelt themselves
to be more sensitive than most to nolse exvosure,

111-13 Differences Associated with Complaints

Nationwide, 9% of all respondents {(13% of the ever-annoyed)
sald they had complalned about nolse in thelr neighborhoods.
The views of these people are contrasted with theose of respon-
dents who had not complained abeout noise in thls section.

Twenty percent fewer of the complainers thought their neigh-
horhoods were good or excellent places to live, and 13% more

of them spontanecusly mentloned nolse as the least liked as-
pect of theilr neighborhoods. Thirty two percent more of the
complainers rated thelr nelghborhoods as nolsy durlng the pre-
vious year, while 57% more were annoyed by neighborhood nolse,
The intensity of their annoyance was greater as well; 22% more
of the complalners were highly annoyed. Nine percent more of
the complailners found neilghborhood nolse more annoylng on week-
days than weekends.
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Greater percentages of the complalners ldentified every neigh-
borhood nolse source (except for light trucks) as sources

of annoyance. These differences, however, were generally on
the order of 5%. Similarly, greater percentages of the come
plainers reperted every nolse effect: speech interference
(8%), listening interference (7%), startle or fear (10%),

and sleep disturbance (23%). Eleven percent more of the
complalners kept thelr windows shut because of nelghborhood

nolse.

On average, complainers spent an additional 2% minutes at
home weekdays, but 13 minutes fewer on weekends. Twelve per-
cent more of the complainers deseribed themselves as more
sensitive than most to nolse, while 17% more felt that noilse
had affected thelr health. Complalners averaged about 1/2
declle higher on the Duncan Scale of socloeconomie level, and
enJoyed zbout $1000 more annual household income.

ITI-14 Differences Associated with Sensitivity

Twenty four percent of all respondents judged themselves to
be more sensitive to nolse than most other people. This sec-
tion contrasts thelr opinlons wilth those of the respondents
who Judged themselves to be about as sensitive or less sensi-
tive than most. '

In demographie terms, the respondents who Judged themgelves
more sensitive than most included 7% more women, had an average
annuel income $1250 higher, and averaged half a declle higher
in socloeconomlc level than other respondents. Differences in
neighborhecod satisfactlon between the $wo groups of respondents
were minimal., Although only two percent more of the more sen-
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altlve respondents judged their neighborhoods to be noilsy, 7%
more haéd been annoyed by neighborhood nolse. Elght percent

more of the more sensitive respondents found nelghborhood nolse
more annoying on weekdays than on weekends. Nine percent more
of the more sensiltive respondents were unable te distingulsh
whether neighborhood noise was more bothersome inslde or outside
the house. More of the more sensitive respondents identifled
all neighborhood nolse sources (except automobiles and small
trucks) as annoylng. These differences, howevepr, were relatively
small (on the order of 53%).

Perhaps the greatest differences observed were in susceptibility
te noise effects. Eleven percent more of the more sensltlve
respondents reported listening interference, 18% more reported
startle or fear, 6% more reported sleep disturbance, 8% more
reported speech Interference, and 11% more reported keeplng
windows shut because of neighborhood nolse. Seven percent more
of the more sensitive respondents reported complaining about
nolse.

I11I-15 Differences Associated with Self Rated Health Effects

Five percent of all respondents thought that nolse 1In thelr
nelghborhoods had affected thelr health 1n some way. This
section contrasts thelr opinions with the 95% of the respon-
dents who dld not think nolse had affected their health.

It 4is clear that the health-affected respondents are an extreme
group: 28% more of them experilenced interference with llstening,
31% more suffered sleep disturbance, 36% more experienced

speech Interference, and 29% more shut thelr windows to keep

out nelghborhood noise. Twenty percent more had complained
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about noise, and 22% more felt more sensitive to noise than

most pecple.

Larger percentages of the health-affected respondents reported
various nelghborhood noise sources as annoying: these included
construction nolse (7% more), people's voices (11% more),
radios or TV sets (16% more), sports cars (13% more), small
trueks (10% more), large trucks (14%% more), constant traffic
(14% more), and so forth,

Although 23%7 fewer of the health-alfected viewed their neighbor-
hoods as good or excellent places to live, 19% fewer were con-
sldering moving within the year. Forty two percent more of

the health-affected thought thelr neighborheods were nolsy, and
48% more had been bothered or annoyed by noises in their nelgh-
borhoods. The health-affected respondents had no clear concensus
on the time of day or season of the year when noise was more
annoying, nor on whether nolse was more annoying indoors or

outdoors.

I11I-16 Differences Associated with Duration of Exposure
to Neighborhood Noise

This sectilon examines differences observed as a unetion of
duration of exposure to neighborhood noise. In Part 1, comment
is made on differences associated wlth shert vs. long daily
exposure. In Part 2, comment I1s made on differences assoclated

with short vs. long duration of residence.

1. Dally Exposure

All-respondents were divided into two groups: those who
spent 20 or more hours at home daily, and those who spent
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14 or fewer hours at home dally. This division corresponded
to approximately + .50 from the grand mean for all respondents
{17 hours) spent at home dally.

Four times as many women as men spent more time at home (81%

¥vs. 19%). TFive to ten percent more of the respondents who spent
more time at home experlenced all of the noilse efrects (speech
and sleep interference and fear or startle), Greater percen-
tages of these respondents {about 6% more on average) also
reported hearing most of the nolse sources. The respondents

who spent more time at home tended to be of slightly lower socio~

economic level (about half a decile, on average).

Understandably, more of the respondents wha spent less time at
home f'ound nolse 1n the mornings and evenings to be more
annoying than at other times of day, and nolse inslde the house
to be more annoying than outside the house. Most of the

above differences in extensity were relatlvely small (on the
order of 10% or less). Differences in intensity of opilnions
were even smaller, rarely exceeding 0.3 of a response category.

2. Duration of Resldence

The overall distribution of respondents' duration of residence
is seen in ¥Figure III-7; an expenentlal fit to the distributiocon
is remarkably good. All respondents were dlvided into two
groups: those who had lived in thelr nelghborhoods for six
months or less, and those who had lived in thelr nelghborhoods
for five years or more. Because only 2% of the sample fell into
the former category, the reliability of comparisons between the
two categories of respondents 1s poor.
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Thus, it 1s not surprilsing that there is no e¢lear trend of
differences apparent in comparlsons of response patterns for the
two groups. HNew resldents of a nelghborhood tended to differ
from long term residents considerably 1n which noise sources they
heard and found annoying; they reported more constructlon noise,
pets, alrplanes, hellcopters, power garden equlpment, specifie
vehleles, and mlscellaneous sources, but fewer peoples' volces,
radlos and TVs, and less motor vehlele neise in general.

No generalization about sensltizatlon vs. habltuatlon to nelgh-
borhood noise sources seemg to be supportable on the basls

of differences observed hetween the two groups. Although dif-
ferences 1n intenslty of annoyance produced by various sources
were relatively large (approaching a full category on a five
polnt scale In some cases), they were inconsistent in directlon.
Similarly, there were slzeable differences but no consistent
trends in reported effects of nolse. For example, twenty three
percent more of the newcomers reported having been annoyed by
noise in their neighborhoods, but nine percent fewer reported
interference with listening te TV and radio.

I111-17 Hoise Sources
A, Prevalence of Sources

Questions 19-34 posed the question "Over the past year have
you heard ... in your neighborhood?" for majJor community
nolse sources. Respondents who had heard one of these sources
were asked to rate how annoylng the source had been over the
year on a [lve-point adjective scale. Table ITI-4 rank orders
these noise sources within population density strata. Table
IIT-5 1s an overall ranking of noise sources that affect the
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TABLE IT1-4

RANK ORDER OF SCOURCES BY PERCENT WIGHLY ANNOYED

p < 3,000 (37%) 3,000 < p <« 20,000 {51%) p » 20,000 (12%)

Avg. % Avg. & Avg., %

Rank XH.A. | Std.Dev. Rank Source iH.A. gtd.Dev. Rank Source RH.A, Std.Dev.
1 Motoreyeles 9.k 2.9 1 Motoreycles 13.2 6.6 1 Motoreycles 12,7 4,1
2 Hellcopters 5.3 3.4 2 Large Trucks 10.0 12,1 2 Autos g.4 b7
3 Autos 4,2 3.1 3 Autos 7.4 5.8 3 Large Trucks 7.3 5.6
y ~Qonatructlon 3.7 2.2 4 Censtruction 7.2 9.0 4 Cenatruction 6.5 3.4
5 Airplanes 3.2 3.5 5 Spert Cars 7.0 4.3 5 Sport Cars 5.9 4,7
6 Sport Cars 3.1 2.9 [ Constant Traffie 5.5 6.1 6 Conatant Traft'lec 4,7 5.6
7 Large Trucks 2.6 0.8 7 Small Trucks LI 4.0 7 Buses 4,7 3.5
8 | Power Garden 1.8 1,1 8 Buses 3.5 4.4 8 Small Trucks 4,1 4.0
9 Small Trucks 1.5 1.3 9 Airplanes 3.4 3.8 9 Heliecopters 3.9 3.4
10 Constant Traffic 1.5 1.5 10 Hellcopters 3.1 3.9 10 Alrplanes 3.6 1.4
11 Buses 1,1 1.5 11 Power Garden 2.1 1.6 11 Power Garden 1.2 1,5
Ldn 55.9 3.7 62.2 6.1 66.0 3.5

p = population density in people per squate mile
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TABLE III-5

NOISE SCQURCES RANKED BY PERCENT
OF URBAN POPULATTON HIGHLY ANNOYED

RANK SOURCE % H.A.
1 Motorcycles 11.7
2 Large Trueks 6.9
3 Autos 6.5
4 Construction 5.8
5 Sport Cars 5.4
6 Hellcopters h.o
T Constant Traffic 3.9
8 Alrplanes 3.4
9 Small Trucks 3.1
10 Buses 2.8
12 Power (Garden Equipment 1.9

=30~
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urban population, calculated by weighting the respenses by the
percentage of the total population living in each population
density stratum. Table III-6 rank orders other ocutdoor nolse
sources mentioned in response to Question 38 by number of
peccurrences,

B. Relationship Between Source ldentification and Level

At each of 23 sites the outdoor nolse environment was estimated

by making an 8-minute long analog recording once an hour for

& full day¥. These recordings were processed to vield a time-
history plot of the A-welghted nolse level. During nlayback

the sources of discrete nolse events were ldentified by 1is-
tening. Each nolse event with peak level 5 dB or more abave

the total hourly equivalent level for that site for that hour (as
determined from digltal nolse data) was considered to he a nolse
"ntrusion”. All intrusions were tabulated by level and source
type, wlth peak levels classifled Into 5 dB increments and sources
categorized as automobiles, trucks, buses, motoreveles, alreraft,
sirens or horns, ‘people, animals, mechanical eouipment, tele-
phones, radios or stereos, door slams, thunder, or rain, Accor-—
ding to this definition, automohlle and truck intrusions were
ocbserved at all sltes; alrcraft were observed at twenty two sites;
and moteorcycles were chserved at seventeen sites.

Several physlcal 1lndices of these nolse intruslons were developed
from the tzbulated data at each site, The two baslc indlces

were the dalily number of Intruslons by a specific source and the
maximum level of the scurce at any time duping the day (l.e.,

the peak level of the greatest nolse intrusion). An energy-
averaged peak level (determined by logarithmic addltion of

¥No sueh recordings were avallable at Site 1001.

=40~
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TABLE III-6

OTHER S30URCES RATED MIGHLY ANNOYING

No. Total
Ranic Spurce of Sites Mentlons

1 Sirens 8 14
2 Fire Trucks T 12
3 Ice Cream Trucks 5 6
Y Trash Pilckup 4 Yy
5 Gun Shots 4 ]
& Trains 4 4
7 Burglar Alarms 2 y
8 Auto Horns 3 3
9 Chain Saws 3 3
10 Hot Rods - Drag Racing 2 2
11 Defective Mufflers 1 1
Defective Pump 1 1
Refrigerator Truck 1 1

Alr Condiltioner 1 1

Model Airplanes 1 1

Cement Mix Truck 1 1
Welding Equipment 1 1

s
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all the peak levels occurring during the day less 10 times
the logarithm of the number of these intrusions) was also

developed.

A fourth Index, partial day-night sound level for nolse sources,
Ldnp’ was computed as well, The notation Ldnp was used to dils-
tinguish the partial Ldn values for each source from the total
Ldn at a slte®, The absolute value of the partlal day-night
level for different sources ls relatively unimportant. It suf-
fices for current purposes that the relative magnitude of Ldnp be
reascnably accurate across sites for each source, so that rela-
{lonships between response data and Ldnp values remaln consistent.

For each of the four major Intruding sources (aireraft, automo-
biles, motorcycles and large trucks), a llnear regressilcn was

*
Ldnp was defined as

SELdi/IO SELni/lO

_ z
Ldnp = 10 log |y 10 +10 § 10 ~4g.4 (1)

where 3ELyy; and SELpi are the sound exposure levels of indivi-
dual evengs durlng daytime (7 a.m. to 10 p.m.) and nighttime

{10 p.m. to 7 a.m.) pericds respectively. These SEL values depend
on the duration of the neise intrusion and its distance (ilevel).
TFor point sources traveling in a straight line with a velcelty v
{(in ft/sec) and distance r (in feet) from an cbserver, the

sound exposure level can be approximated by:

SEL = L, + 10 log 3% % (2)

The ratio of r to v can be assumed ccnstant for sources at all
sites. A factor of two error will result in a difference of only
3 dB. Since the peak level itself Iis only known to within + 2.5
dB, such an error is acceptable. Equations (1) and (2) can be
combined to:

. Lpdi/lo Lpni/lo

- T
Lg, = 10 log |5 10 +10 § 10 + (3)

10 log % % -49.4

~42a
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performed with the percentapge of annoyed respondents as the
dependent variable and the feur ilndices of intrusion as inde-
pendent variables: the number of nolse intrusiens (N)¥#,

the maximum peak level durlng the day (max Lp), the average
peak level during the day (Ep), and the partial day-night
level (Ldnp)' Correlations were calculated for both the per-
centage of respondents highly annoyed by each source, and

the percentage annoyed to any degree by each source. Table
III-7 contalns only those correlatlions unllkely tc have
arlisen by chance alone {(p < .05, n = approxlimately 20, r,

approximately 0.4).

>

As may be seen in Table III-7, the day-night average sound

level has a correlation coefflclent comparable to or better than
that of nost other noise measures. Consldering the degree of un-
certainty assoclated wilith the individual Ldnp values, a correla-
tion eoefficient of the order of 0.5 between annoyance responses
and the day-nlght average level for each scurce 1s a useful finding.
It supgests that annoyance assoclated with intrusilve nolse sources
can be related to measurable nolse exposure from such sources in
the community, even when the magnitude of nolse exposure from

an lntrusive source 1s below the total Ldn for a measurement site.

A ratio of r to v of 1:1 was assumed for present purposes. For
typical values for r and v, the partial day-nlght levels, based
cnly on the peak levels of nolse intrusions, are well below the

total Ldn at each site.

#N 1s the number of nolse Intrusions measured during the 2i-hour
8-minute samples. The total number of noise intrusions that
might have occcurred during a full 24-hour day coculd be approxl-
mated by multiplying N by 7.5.

=43~

e et bt e, b ittt s e 81 ettt

R e L e e Pl U S b Tk



TABLE ITI-7

CORRELATIONS BETWEEN THE PERCENTAGE OF RESPONDENTS EITHER ANNOYED OR HTAHLY ANNNYED
AND VARIOQUS NOISE INTRUSTON MEASURES FOR TNTRUSIVE NOISE SOURCES

ATRCRAFT  AUTOMORTLES MATORCYOLES TRIICKS (LAPGR)
o
RESPONSE INDEX r Oy Sy r o Sy.m p Sy, o
% Highly Annoyed vs. N - - n, &4 hon - —— - -
vs. maxl, -— -— -- ~— - - n.5n R.N
vs, L — - - - —_— - n,hr 8,0
5t M
vs. Ldnp - —— n.5n h.A n,52 5.0 n.AN 7,1
% Annoyed vs, N - - n,83 1n.A - - - -
Vs, mapr _ o7 8.6 - n.ls 11,13 - - f, &0 11.A
vs. Ep 0,52 B.3 n.52 10.7 - — n,53 11.7
" l £
VS, Ldnp n.48 8.5 n.A7 a,3 n,51 7.A n.A2 1n.A
# OF SAMPLES 22 23 17 73
NUMBER OF NOISE INTRUSIONS 328 2N53 73 33A
r = correlation coefficlent
3. = gtandard error of estimate
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ITI-18 Correlational and Regression Analyses
A. Correlation Matrices

l. Individual Data

The simple (linear) correlations among all respondents' answers
to all major questlonnaire ltems were computed as a first step.
An alphabetized and cross 1lndexed 1listing prepared from the
correlation matrix 1s included in Appendix C. Only those co-
efficlents greater than 0.2 in absolute slze appear in the
listing. A1l of the coeffleclents are statistically signifi-
cant (iln the sense that they are extremely unlikely to have
arisen by chance alone), primarlly because of the very large

sample size.

Perusal of thils list of correlations ylelds Tew surprises: the

composition of clusters of related variables (noise sources,
attitudes, effects, ete.) are all similar to those predictable
from the relatlionships observed 1in comparlsons of extreme sub-
samples. Among the demographic variables, for example, papulation
density and income correlated -.30, and age and duration of
residence correlated .29. Among the situational variables, noise

level correlated .36 with traffic as an identifiable noise source,

but ~.29 with power garden equipment. Amonpg the attltudinal

variables, responses to the ever-bothered questlon (Q, 13) corre-
lated .50 with responses to the neipghborhood nolsiness Jjudgment
guestion (Q. 12), whlle responses to the latter question corre-
lated .42 with the degree of annoyance question (Q. 14),

By themselves, the simple correlations are of Ilittle predictive
value, since they are all confounded by thelr large numbers of

~l5=
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slgnifiecant partlal correlatlons wlith one another. For
example, the observed correlatlion of ,?7 In the 1ndlvidual
data between responses to the questions "has noise made vou
keep your windows shut" {0. 39} and "has noise affected wvour
health'" (Q. 45) does not imply any causal relationship. Tt 1in
not elear from the simple relatlonship whether the attltude
{nolse affeets health) produces the behavior (keeping windows
shut), whether the behavior {keeping windews shut) reinforces
the attitude (nolse alffects health), or whether the degree of
assoclation between answers to the two questions is attributable
te common assoclatlions with one or more other attitudes, be-
haviors, and/or nolse effects.

Policy making agencles are more properly concerned with how
thelr declsions will affect praoportions of populations than
with the prediction of Interrelationships among Individual
attitudes., Thus, no further efforts were made to internret
the simple correlations among 1ndividual Iintensive varlables.

2. (Grouped Data

A second set of correlation matrlces was therefore computed by
grouping respondents within sites. This treatment of the soclal
survey data concentrates on extenslty of attitudes and hehaviors,
The variables of Interest in the analyvses reported helow are
therefore percentages eof respondents holding common views,

rather than the fervor of lndividual beliefs.

Table ITI-B8 shows the simple correlations among the two major
independent varilables of thils studv (noilse exposure and popu-
lation density), three demographlic variables (mean age, duratlon
of resldence, and annual household income), and three related
measures of annoyance, computed site by site for all respondents

T
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Nolse Level (Ldn)

Population Density
(People/mi?)

Percent of Respon-
dents at Site
Highly* Annoyed

Parcent of Respon-
dents at Site
Very Annoyved

Percent of Respon-
dents at Site
Extremely Annoyed

Mean Duration of
Residence at 3ite
(Yrs.)

Mean Age of Respon-
dents at Site

TABLE ITI-8
CORRELATION MATRIX IPOR PREDICTION OF ANNOYANCE FROM DEMOARAPHTL VARTARLES AT 24 STTRS

9 ol % of 1 of Mean
Respon- Respon-~ Resnon- Muratlon Mean Mean
Popu- dents dents dents of Resi~ Ape of Annual
lation at Site at Site at Site dence Respen~ Household
Denslty Highly¥¥ Very Extremely at "lte dents Tneome
{People/mi?) Annoyved Annoved Annoved (Years) at Site at Site
0.55 n.71 n.h6 0.56 -0,NA 0,na ~N, A1
0.62 0.73 n,26 -N,07 0,17 ~N,560
n,ag2 n,7h -n,13 -N.009 -n,58N
n, 43 -Nn.11 -n.n? -~n,51
-n,1% -0, 1h =-Nn.34
n,A3 -0, 3R
=0, 0A

¥ The probablillity that a cerrelation in this table differs from 0 1s greater
than .95 if its absolute value 1s greater than 0.4,

#* "Highly annoyed" 1s a linear comhlnatlon of "very" and "extremely" annoved.

e,
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at each slte, Other demographlc variahles (such as soclo-
economle level, time spent at home, and sex ratilo) were
excluded from this table for a number of reasons: bpoor corre-—
latlion with annoyance, hﬁgh correlation with other demogranhic
variables, or difficulty In assessment. Table IIT-0 shows

the simple correlatlions ameng the same independent variables
and measures of annoyance, three effects of exposure (speech
interference, sleep interference, and startle), and two attitu-
dinal variables (sensitivity to nolse and self-rated health
effects),

The greater magnitude of the correlations in Tables TII-R and
III~-9 compared with those in the listing of individual data
reflects the trulsm that groups of people hehave more predictably
than individuals. The absolute size of the sitewlse corre-
lations provides a reasonable basls for the regression analyses
discussed below.

B. Multiple Regression Analyses

An aspect of community response to noise exposure of signifieant
interest 1s the percentage of people highly annoved by diffTerent
sources of nolse. The present data were analyzed to determine
1) the relatlonships among a number of attitudinal and sltua-
tlonal varlables known to be related to annoyance, and ?) the
limits of thelr utllity In predicting annoyance. The first

two analyses presented are restrlcted to demographiec and situa-
tlonal varlables. A third analysis i1s restricted to nolse
effects and attitudes. A final analysis mixes the varlous types
of predictor variables.

This analysls was accomplished by stenwise regressions conducted
on the data shown in Tables III-8 and III-9, Table ITT-10

..
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Nolse Exposure
(Lgy)

Population
Density

%4 of Respondents
at Site Highly
Annoyed

% of Respondents
at Site Very
Annoyed

% of Respondents

" at Site Extreme-

ly Annoyed

2 of Respondents
at Site Express-
ing Sleep Inter-
ference

% of Respondents
at Site Express-
ing Speech Inter-
ference

% of Respondents
at Site More Sen-
sitive Than Most

% of Respondenta
at Slte Express-
ing Startle

TABLE III-S
CORRELATION MATRIX FOR PREDICTICN OF ANNDYANCE FROM ATTITUDINAL VARIARLES AND EXPOSURFE EFFECTS

% of Res-
% of % of % of 4 of Reg- % of Res- % of Res- % of pondents
Respon- Respon- Respon- pondents pondentg pondents Respon- at Site
dents dents dents at Site at Site at Slte dents wlth Self
Popu-~ at Slte at Silte at Site Expressing Expressing More Sen- at Slte Rated
lation Highly Very Extremely Sleep In- Speech In- sitive Expressing Health
Densgilty Annoyed Annoyed Annoyed terference terference Than Most Startle Damage
0.55 0.71 0.66 0.56 0.54 0,84 =010 n.53 n, 3o
0.62 0.73 0,26 0.31 0.39 -0.36 0,113 =0,04
0.92 0.74 0.72 0.81 -0.20 0.72 n.62
0.43 N.55 0.69 -0,23 n.54 0,51
o.74 N.71 ~0,06 n.75 n, 57
0.79 -0.009 0,86 0.59
=-0.25% n.R2 0.59
n,11 n,ng
) 0,64




TABLE III-10
STEPWISE REGRESSION ON PERCENT HIGHLY ANNOYED
USING NOISE LEVEL AS FIRST TERM

NON-NORMALTIZED

VARIABLE MULTIPLE » gi COEFPFTCIENT " F—RATIO
Nolse Level U.69 .48 0.7192 h.RA
; at Site
| Average Age 0.70 T -0,1218 .10
‘ at Site
’ Average Annual 0.71 .50 -0.3287 .56
ﬁ Household In-
i ¢come at Site
| .
; Average Dura- 0.71 .50 ~0.2086 .16

tion of Resi-
dence at Slite

Standard Error: 6.1

Varlance Accounted For: 50.9%

Prediction Equation:

% Highly Annoyed = .7192 (Lg,)

! . - .1218 (mean age at site)

- .3287 (averapge household lncome at site)

P - .2086 (average duration residence at slte)

+ constant (18.53})

~50-
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displays a stepwlse regression of nolse level, mean age, mean
household lIncome, and mean duratlon of residence on the per-

centage of highly annoyed respondents at the twenty four sites,

The preponderance of varliance accounted for bh- the regressicn
1s due to the first term, nolse exposure. In faet, the mul-
tiple correlation accounts for cnly 3% more varlance than

the simple correlation between neise exposure and annoyance.
Thus, for most practlcal purposes, the percentage or respon-
dents at a site highly annoyed by noise exposure can be pre-,
dicted from exposure Information simply by the relatilonship
seen 1n Flgure III--2.

Table III-11 displays a stepwlse regression of population
density, mean household lncome, mean duration of resldence,
and mean age on the percentage of highly annoyed respondents
at the twenty four sites. Once again, the first varilable
contributes the major portion of variance accounted for, al-
though the additional varlables do acecount for an additional
11% of the total varilance.

Table JIII-12 displays a stepwlse regressicn of percentages of
respondents at each slte reporting speeeh Interference, sleep
interference, and startle on the percentage of respondents
highly annoyed at each slte. Speech interference, with the
highest aimple correlation with annoyance, was the first term
in the regression, and accounted for virtually all the varlance
not attributable to error. Thus, subseguent terms are absent,
since they would have contributed only trivial additional
predictive power.

Similar analyses were also undertaken to predict the proportilon
of a community deseribing itself as "very" and "extremely"
annoyed, The results closely paralleled those reported here,
but acecounted for slightly less variance, Restricting the

~51~
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TABLE IIT-11
STEPWISE REGRESSION ON PERCENT HIGHLY ANNOYED
USING PCPULATION DENSITY AS FIRST TERM

NON=-NORMALIZED

VARIABLE MULTIPLE r gi COEFFICIENT F=RATIO
Population 0.61 .37 0,0002 3.10
Density
; Average Annual 0.65 Lz -0.5745 2,04
! Household Income
/ at Site
i
§ Average Duratilon 0.69 .48 ~0.3617 0, ba
! of Residence at
Site
Average Age 0,69 A8 ~0.0852 0.04
at Site

Standard Error: 6.3

Varlance Accounted For: U89

Prediction Equation:

% Highly Annoyed = ,0002 (thousands of people per square mile)
~.5745 (mean household income at site)
=.3617 (mean duration of residence at site)

| ~.0852 (mean age at site)

+ constant (26.49)
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TABLE TIT-12

STEPWISE REGRESSION ON PERCENTAGE HIGHLY
ANNOYED PERMITTING NOISE EFFECTS AND ATTI-
TUDINAL VARIABLES

NON-NORMALIZED

VARIABLE MULTIPLE » p? COEFFICIENT F=RATIO
Speech Interference .81 .66 L5712 10,46
Sleep Interference . B3 .69 .1348 1.15

Standard Error: U,5

Variance Accounted For: 694

Prediction Equation

% Highly Annoyed = .5712 (% reporting speech interference)

+ <1348 (% reporting sleep interference)
+ constant (1.037)
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range cof nolse exposure to those sltes with Ldn values below
65 dB similarly affected the results only slightly.

A Plnal stepwlse regression 1s seen 1in Table TIT-13, 1n which

all predictor variables were permltted, The first three varilables
{(percentage of respondents reporting speech lnterference, popu-
lation density, and percentage of respondents belleving that

noizse had damaged their health), all surrcgates for nolse expo-
sure per se, have a multiple r of 0.9%5 with the percentage of
respondents hilghly annoyad. These three varlables thuas account
for fully nlnety percent of the variance In the annovance data,

I11-19 "Critical Level Anaiysis

A recurring problem 1n z comprehensive nolse abatement promram

Is the definition of a level of community nolse that represents

a serious disamenity for nelghborhood residents. FEfforts to
determine whether such "ecritical levels" are ldentifiable are
reported in this sectlon. The underlylng strategy in the
following analyses is to search for systematic trends In response
data arranged along a continuum of inecreasing nolse expasure.

The flrat step in the search for eritical levels that may be
inherent in the data was to tabulate nolse-reaction data along
the contlnuum of exposure as 1s done 1n Table III-14. This
informal exploration showed that whille respondents at the
nolsiest sites generally exhlbited more extensive and intensive
reactlons to nolse than those at the guletest sites, the pro-
gresslon along the noise continuum was not smoeth. This implied
that critical levels (underlying discontinuitles) would be
diffiecult to detect visually In curves plotted from these data.

It was also ohbaserved, however, that respondents at the three
nolsiest sites exhiblted markedly more numerous and vigorous

5l
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TABLE III-13

STEPWISE REGRESSION ON PERCENT MIGHLY
ANNOYED PERMITTING ALL VARIABLES

VARTARLE MULTIPLE » zi
Speech Interference .B1 .66
Population Density . 8g .79
Has Noise Affected . 95 La0d

Health? (Q. a5)

Standard Erpop = 2.5

Variance Accounted For = G0.4¢

Prediction Eguation:

x Highly Annoyed
at 81

+ .020024 (population density)

NON-NORMAL TZED
CARFFICIRNT

. 3086
-No024
.B6155

3086 (% reporting Speech Interrerence)

F-RATIO
12,12
4h, 106
21,4941

N N

+ 86155 (% reporting health effects of noise)

+ constant (.48332)
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TABLE III-14, SUBJECTIVE REACTIONS BY NOISE LEVEL AT 24 SITES

Q. 12 Q. 14 Q. 44 Q. 45 Q. 35 Q. 38
SENSITIVE INTERFERED INTERFERED
%2 THINK NOISY 2 ANNOYED TO NOISE w/LISTENING w/TALKING
T VERY OR % BELIEVE
L AT  EXTREME- g % HEALTH ;4 4 HIGHLY % g HIGHLY
SITE “dn ALL LY EVER HIGHLY MORE LESS AFFECTED EVER ANNOYED EVER  ANNGYED
0005 51.1 5 0 L7 20 36 28 3 3 3 7 1
1505 53.6 8 3 35 19 16 31 0 7 Y 7 2
1501 54,3 14 1 40 17 27 32 ] I 1 7 2
1502 54,8 29 7 36 20 27 43 3 13 4 11 5
1503 56.1 13 4 54 23 33 35 3 6 1 13 3
1608 56.1 18 3 22 17 37 24 9 13 4 11 i
1609 56.6 11 8 21 20 iy 15 4 8 2 9 4
16801 57.6 36 12 35 26 28 28 8 23 11 21 12
1607 59.1 29 4 34 22 22 25 5 7 1 13 5
ooy 0.2 14 0 23 17 11 20 3 9 2 6 3
0007 60.8 47 22 61 43 21 34 11 28 16 15 5
0106 61.9 38 13 bl 30 22 35 3 31 17 16 6
o403 62,3 14 3 25 16 28 28 1 13 3 9 3
1005 62.4 28 7 52 33 23 34 4 30 5 13 7
0105 62.7 57 7 46 34 17 40 3 19 12 12 ]
0503 62.7 2B 17 47 33 24 hg i 21 8 2] 6
0506 64.3 51 3l 50 41 17 54 14 19 9 16 7
0195 64,5 37 12 47 33 20 32 6 22 11 16 7
1001 67.3 33 17 41 26 23 23 0 20 11 14 &
0511 68.9 45 20 57 46 21 53 5 22 11 24 13
0502 69,0 28 11 41 21 20 53 6 19 10 17 11
0008 70.6 56 25 - 69 53 34 26 9 31 12 33 11
1003 71.1 51 26 52 37 28 23 6 30 6 26 12
0006 T2.8 51 30 71 he 22 42 13 37 19 42 26




TABLE IIT-14 (CONT'D). SUBJECTIVE REACTIONS RBY NOISE LEVEL AT 24 SITES

Q. 37 Q. 36 Q. 39 Q, 4o Q. 10 0.4 Q. 10 Q. k1 Q. 52
DISTURBED  STARTLED OR KEPT WINDOWS CaT. 2
SLEEP FRIGHTENED CLOSED 4 COM- CAT. 1 % THINK % THINE AVER-

Z % z PLAINED 2 THINRING NEIGH- MCVING AGE S0CIO0-
1 % HIGHLY x HIGHLY a HIGHLY T OFFI- OF MOVING BORHOOD (NON- INCOME ECONOMIC
SITE “dn EVER ANNOYED EVER ANNOYED EVER ANNOYED CIALS FOR_NOISE FPOOR NOISE) (K$) DECILE

0065 51.1 23 16 1k 4 11 6 9 8 0 8 22 8.5
1505 §3.6 23 14 12 6 15 8 5 0 1 16 15 7.1
1501 54,3 15 10 12 - -4 13 4 3 0 0 f 16 6.9
1502 s4.8 22 8 17 3 17 6 9 0 j 15 15 7.2
1503 56.1 30 16 15 6 19 10 10 0 y 19 17 7.7
1608 56.1 15 7 12 3 10 3 7 0 0 12 17 7.7
1609 56.6 15 7 10 3 12 6 5 0 0 9 25 7.7
1601 57.6 24 18 17 8 22 12 9 3 2 18 14 8.0
1607 59.1 21 12 23 4 19 Y 8 1 1 11 25 7.7
, Olok €0.2 4 1 4 1 7 1 3 0 6 12 5 3.3
o 0007 60.8 39 24 33 21 30 17 9 5 9 21 8 6.2
J 0106 61.9 31 20 22 15 35 16 13 0 8 21 10 5.1
0hp3 62.5 8 5 9 5 11 3 2 0 0 10 11 1.7
1005 &2.4 4o 19 27 5 21 11 16 0 4 17 11 7.1
0105 62.7 26 14 19 12 19 7 8 3 29 26 5 4.1
& 0503 62.7 =20 14 19 12 19 8 5 1 21 76 g 5.4
2M0506 64.3 29 25 19 10 17 9 s 0 35 68 9 5.0
w0104 84.5 21 22 13 10 18 10 14 1 g 10 9 5.0
& 1001 67.3 30 11 8 H 23 8 5 0 0 25 8 7.9
§cu0511 68.9 34 25 22 14 36 18 10 0 23 26 5 3.4
& 0502 69.0 19 12 10 9 22 12 & 0 } 18 13 £.5
e, 0008 70.6 53 29 n1 21 39 22 11 3 19 36 8 6.2
21003 71.2 31 13 26 12 33 16 5 8 i 21 8 6.2
& 0006 72.8 54 43 30 22 38 27 17 3 6 32 11 7.0




reactlons than did respondents at the other 21 sites. TFurther-
more, 1t appeared that reactiens at these three sltes resembled
one another more consilstently than did reactions at other sites.
It was therefore hypothesized that these three sites were dis-
tinguishable from all of the others, If this hypothesis were
true, and 1if enough information about reactions to nolse expesure
greater than 70 dB were availlable to npermit stable estimates,
then a distinet upturn in most nolse reaction curves mlght be
evident at Ldn values 1n excess of 70 dB.

To test the hypothesis that 70 dB(A)} on the Ldn scale represents
a critical level at which the relation between sound levels and
nolse related reactlons are intensified, a number of statis-
tical tests bhased on the binomlal sampling distribution were
devised. Three groups of sites were formed: Group 1, wlth a
mean L, of 71.5 dB; Group 2, with a mean Ly, of 8.4 dB; and
Group 3, with a mean Lan of 63.6 dB.

As an inltial test, seventeen measures of nolse reactions were
considered. These measures, derlved from the soelal survey
data on a site-by-site basis, appear in the leftmost column

of Table IIT-15. Part A of Table III-15 contains scores for
ten measures of the extent of nolse reactions (e.r., percentage
of respondents at a site whose sleep was ever disturbed by
neighborhood noise during the previous year). Part B of Table
ITII-15 contalins seven measures of the intensity of noise
reactions (e.g., the percentage of respondents who were highly
annoyed at having thelr sleep dlaturbed.

The three sites in each of Oroups 1 and 2 allowed nine Inter-
comparisons for each of the ten extensity measures and seven
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TABLE III-15

NUMBERS OPF TIMES GROUP 1* VALULS DIFFER FROM GROUP 2% VALUES,

AND GROUP 2 VALUES DIFPER ['ROM GROUP 3% VALUES
DIRECTION ON MEASURES OF NOISE EFFECTS

I THE PREDICTED

PREDICTED DIFFERENCES

GROUP 1 re GRQUP 2 re

MEASURES OF EXTENT OF NOISE EFFECTS GROUP 2 GROUP 3

% think nelghborhood nolsy
% ever annoyed with neighborhood
neise
belleve health affected
aver interfered with listening
ever interfered with tallking
ever dilsturbed sleep
ever startled or frightened
ever kept windows closed
complained to an officilal
thinking of moving because of
olse

R ENRBR BABEI ™
D OVEC\D COWDWD O Co\D

SoERBRE

Total predicted alfferences
Percent of 90 possible differences
Number of tied differences

D D
T TO L

MEASURES OF INTENSITY QF NQISE EFFECTS

% think nelghborhood very (or extremely g

nolsy

% highly annoyed with neighborhood 7

nolse

I highly annoyed with listening in- 6

terference

% highly annoyed with talking inter- 6
8
8
8

ference

% highly annoyed with sleep dis-
turtance

% highly annoyed with startle or f{right
Z hilghly annoyed with keeping windows
closed

Total predicted differences 52
Percent of 63 possible differences 83
Number of tied difierences 2

#Group 1: three nolsiest sites, mean Lgn = T1.

Group 2: three next nolsiest sites, mean Lgy
Group 3: three next nolslest sites, mean Lgp
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intensity measures, for a ftotal of 153 intercomparisons. 'The
number of times the values of these measures for each of the
three nolslest sltes (Group 1) exceeded the corresponding
values for the three sites immedlately bhelow 70 dBR(A) (Group 2}
is tabulated Iin the middle celumn of Table III-15. For each

of the 17 measures, Group 1 values exceed Group 2 values in

slx or more of the nilne possible pairings. This flnding
establishes that reactions to nolse are stronger in Group 1

than in Group 2,

A second test was devised to establlsh a discontinuity or eri-
tlcal level: a third group was created to serve ag a comparison

for Group 2.%

The same scorlng conventlons were then applied. The resulting
scores are shown in the rightmost column of Table ITI-15.

On measures of extent, Group 2 exceeds Group 3 only three times
of a possible ten, and on measures of intensity, three times

of a possible seven. Although the average Lg, is 3.1 dB(A)
higher in Group 2, noise related reactions seem weaker than in

Group 3.

If 70 dB(A) constitutes a critical level, one could predict that
Group l/Group 2 scores would be higher than droup 2/Group 3
sgcores. In actuallity, for extensity measures Group 1/Group 2
scores exceed Group 2/Group 3 scores nine cut of ten times and
for intenslty measures six out of seven times. This resulf{ --
15 of 17 confirmed predictions —-- would happen by chance alone

¥When the seventh, elghth, and ninth nolsiest sites were examlned,
a tie was found for ninth place. The ftilie was resolved by i
averaging the two values of the palr.
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only once in a thousand times, according to the blnomial
sampling distribution, The greater disparity between Groups 1
and 2 than between 2 and 3 1s also indicated by the finding
that there were four ties between the first two palrs and 17

between the last two. Ties may be consldered symptomatlc of
amblguous relatlons.

It therefore appears that reactlons to noise exnposure in excess
of Ldn values of 70 dB differ qualitatively [rom'reactions to
lesser exposures. In other words, the pervasiveness and strength
of people's reactions to nolse may grow more raplidly at exposure
levels in excess of Ldn values of 70 4B than they do at slightly
lower levels. Although the evidence for a discontinuity in
reactions to exposure at this polnt 1s not as strong as mieght

be deslired, it seems worthy of serious consideration. It 1s
unlikely that the present data (whilch Iinclude lew sitesz with

Ldn values greater than 70) would support more intensive
analyses of this sort, however,

ITI-20 Relationship Between Noise Levels, Annovance, and Time
of Day

This section explores the relationship between anncyance and
noilse exposure as a function of time of day. The annovance
information considered was the distributlien of respondents

who indlcated nolse was more annoyling at one time of day

{Q. 15, "Is nolse in your neighborhood more annoying at one
time of day than another?"). The nolse exposure inlormation
was derived from continuous dilgital records of exposure divided
into "morning", "afternoon', "evening', and "night" perieds in

.accordance wilth common prastice (0800-1200, 1300-1000, 2000-2200,

and 2300~0700, respectively).
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a. Soclal Survev Data

Seventy ane percent of Lthe ever-annoved respondents (about one-
third of all respondents) Indicated that nolse was in fact more
annoying at one tilme of day than another: 149, 207, 317, and
35% thought nolse was more annoying in the morning, afternoon,
evening, and night, respectively. The distribution of numbers
of respondents more annoyed at the various times of day
differed signiflcantly from a chance dlstribution (X%df = 6,69,
p < ,01) because morning and afternoon periods were under-
represented wlth respect to evening and night.

It would appear from thils observation alone that neimhborheod
nolse during the evening and night annoys people more than 1t
does during the day. Thils observation 1s hardly coneclusive,
however, since it ignores the distribution of peonle at home at
different times of day. As ohserved earlier, there are marked
demographic differences (primarily number, age and sex) in
neilghborhood populations during the day and night that could he
equally responsible for the differences in anncyance at different

times of day.
b. HNolse Exposure Data

Mean values of four measures of nolse exposure (Ll, Leq, Lags
and o) at all 24 sltes are shown in Figure IITI-8 as a funetion
of tlme of day. There are no meaningful differences among any
of these mean values between morning and afterngon perlods,
All four measures dropped unifiormly at night, however: the
peak (Ll) by 8.6 dB, the energy mean (Leq) by 7.8 dR, the
minimum (ng) by 4.5 dB, and the standard deviation (o) by

1.1 4B, relative to thelr daytime values.
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¢. Relationship Between Soclal and Physlcal Measures

Two major ohservatlons may be made about the relatlonship
between the two types of information., Filrst, 1t must be noted
that the differences 1n percentages of respondents expressing
greater morning or afternoon annoyance 13 not reflected in any
gross physical measure of exposure. If these respondents are
therefore combined into a "daytime" annoyance category, the
resulting distributlon of numbers of respondents 1n the three
categorlies "daytime", "evening", and "night" ls highly likely

to have arlsen by chance alone (xédf = 1.2, p= .5 L.e., equal
numbers are more annoyed In each time period.

Second, it should also be noted that these equal numbers were
more annoyed during time perlods of unequal duration, and desplte
the fact that exposure levels at night were apprecilably lower than
at other times of day. If annoyance per unit time is consldered,
the evening perlod (only three hours long) produces the greatest
excess of annoyance. If annoyance per declbel of exposure 1s
considered, the night perlod (with levels about 7 or 8 dB lower
than the day} produces the greatest excess of annoyance. The
current data provide few grounds for preferring one of these
viewpolnts to the other.

I11-21 Differences Associated with Mode of Interviewing

Both personal (face-to-face) and telephone intervliews were
conducted at four sites. This sectlon examlnes some differences
in response patterns observed in the two types of data.

One way to compare the response patterns is to correlate

mean intenslty scale values obtalned by the two procedures.
Figure III~9 is a geometric interpretatlon of such a comparison,
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Points on the plot are for questions 10~39% at the Cour sites.
The two dimensional space in which they are plotted represents
mean l1ntenslty scale values obtalned by telephone and personal
interviews. If the two metheods yilelded identilcal data, all

of the points would fall along the positive dlagonal.

The overall mean difference for all data was 0.19%, or one
fifth of a response category on a five point scale. The overall
product moment correlatlon was .73, which accounts for over
half of the wvariance. Although these comparisons were posslble
for only 200 personal interviews and 300 telephone interviews,
it 1s unlikely that data from larger numbers of personal inter-
views would substantlally change this relationship, beyond in-

creasing precision.

No overall pattern of dilferences between the two sorts of data
was apparent for substantive questions. The telephone interview
data showed higher percentages of respondents reporting certain
attltudes, effects and noise sources, while the perscnal inter-
view data showed hilgher percentages of respondents reporting
other attitudes, effects, and nolse sources. To place this
difference 1ln perspective, 1t should be noted that this varlation
was of no greater magnitude than that observed hetween the
telephone data sltes of similar population denslty and noise

exposure.
I11-22 Discussion of Sampling Bias

Cross-1ndexed ("reverse") telephone directories were used as
sampling frames at all twenty four sltes. The degree to which

samples obtalned from such directories are representative of
the communities for which they are prepared, and the degree to
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which departures from representativeness affect inferences
drawn from the current data, are examined 1n this section.

For current purposes, the fundamental issue in assessing
sampling bilas is whether the assumption of egual probability of
inciuslon in the sample of 2ll members of the target population
(English speaking adults) has been seriously violated. The
mest lilkely way for thils to have occurred is by svstematic
exclusion of certaln groups of people; 1.e., those whose names
fail to appear 1n the cross-indexed dlrectories for varilous
reasons. In order of estimated slze, these generally ineclude
the following groups:

1) Telephone subscribers with unlisted numbers.

The proportion of subsecribers wlth unlisted numbers probably
varies widely with population density (1.e., 1lifestvle), In
some urban areas, estimates of the ratlo of unlisted to 1ilsted
numbers are as high as 1:3 (Trendex, 1976).

2) Telephone subsecribers with listed numbers too
recent for incluslon in directories,

The proportion of subscribers in this group varles with the
slze and stability of a community. Newcomers to neighborhoocds
(people establishing households since publication of the latest
directory) and translents (people who move often) are the most
obvious members of this group. In fact, only 35 respondents

in the current survey had lived at their current addresses for
sdx» months or less. '
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3} Non-subscribers.

Telephone subscription in urban Amerilca appears to be near
unlversal except among persons ol extremely low income. These
include most notably non-English speaking efhnlec minoritiles and
the elderly.

In addition, a fourth class ol people who may be under or over
represented must be considered, for reasons not directly related
to particular sampling frames. These are people who by virtue
of time spent at home or social custom are differentially avail-
able for interviewing.

4 The often or rareily at home,

Pifferences 1in time spent at home are most strongly related to
sex, employment, and age: housewlves and the elderly are de-~
monstrably more available fon interviewling than young and working
people, Systematfc inclusion or excluslion of people 1n these
four groups may produce sampling biases, whose effects on
Inferences drawn from interview data are usually assessed under
worst-case assumptions. Thus, 1t 1s commonly assumed that all
members of a mis-~represented class share & common vlew copposlte
to that expressed by the population actually sampled. I{ ob~
served differences, after adjustment for assumed blases, are
gt111 of significant magnlitude, 1t 1s concluded that bias attrl-
butable to sampling would not affect conclusions,

Since the above four groups of people wvere identified in advance
of data ecollection as likely to be under-or over represented

in the current sample, measures were taken to minimlze blases
resulting from such deviations from representativeness.

68

e — e kb e T e s




Bt e e g AT

T A AL bl S o s A it o] £

For example, telephone Intervlewing was undertaken in urban

and suburban areas with uniformly high subsecrintion rates. As
recent demographile studies of unlisted numhers have shown
(Trendex, 1976), it 1s not simply the wealthy and well known who
have unlisted telephones; persons wlth unlisted numbers are
more likely to be younger, single, blue-cocllar, modestly edu-
cated, non-white, and have slightly lower incomes than people
with listed telephone numbers. Thus, 1t appears doubtful that
the target population was socloeconomilcally misrepresented in
the current study solely as a lunctlon of the asampling frame.

To minimize sampling blas due to mlsrepresentation by age and
sex, a counterbalanced schedule for ldentifyving potential
respondents within households was used. Had 1t net been used,
the sample would have included even fewer men than 1t dild,

In most cases, the magnltudes of potentlal worst case hiases
attributable to sampling appear quite small., For example, al-
though women are disproportionately numerous In the present
sample {(there are about 10% more women In the sample than in
the adult American population), the opinions of women as a '
group differed very little from those of men as a group. Thus,
if the sample had contained 10% more men, all of whose oninions
were similar to those expressed by the 762 male respondents,
the net change in mean values for substantive questioens would
have been negligible,

Furthermore, 1t 1s not clear that over-representation of women
in the present sample should be regarded as a blas. As the
data show, wemen spend an average of 3.5 hours meore time at
home than men on weekdays and weekends both. Since thelr expo-
sure and knowledge about neighborhood nolse 1s greater, thelr
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opinions about it may be correspondingly more accurate. Simi~
larly, 1t would be difficult to construe over-reprezentation
of long term residents as a serious bias for present purnoses,
since such people would clearly he more famillar with the
local noise environment than newly-arrlved residents.

Another potentisl source of blas is non~response, This form
of blas 1s usually assessed Iin terms of the percentapme of
respondents in the sample that contributed data to a survey.
Response rates in excess of about 0% are usually regarded as
good or excellent, while rates below 60% are usually viewed as
suspiciously poor.

The percentage of respondents In the current sample that com-
pleted the "interview varied from site to slte. Table TII-17
contains completion rates averaged over sltes wilthin citiles.
The overall completion rate (welghted by numbers of respondents
at each site) was 70%. The bulk of the non-completions were
attributable to fallures to contact potential respondents,
rather than refusals to answer questions.

Difficulties had been antlcipated In contacting a mehile
urban population; however, avallable resources permlitted only
four callbacks at different times of day. Thus, although a
higher response rate would have been desirable (and probably
achievable with greater resources), the 70% overall rate was
adequate for present purposes.
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TABLE III-17

INTERVIEW COMPLETION RATES BY CITIES

CITY

Atlanta

Boston (Telephone)

Boston (face-to-face)
Chicago

Los Angeles (Telephone)
Los Angeles (face-to-face)
San Francisco

Seattle

Washingten

Welghted mean completlon rate
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78
TH
73
71
66
76
57
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IV. DISCUSSION
IV-1 On the Validity and Reliability of the Data

The overwhelming impression galned from a detalled examination
of the interview data 1a of consistency., Siveable correlations
in the directilons dictated by common sense are found among all
the major varisbles (noise exposure, population density, annoy-
ance, speech and sleep interference, ete.). People who
deseribed thelr nelghborhoods as quiet suffered fewer noise
effects and ldentifled fewer sources; people who had never

been annoyed by nolise clearly valued the gulet nature of their
nelghborhoods; filers of noise complaints thought they lived
in less pleasant neighberhoods; people who thoupht thev were
more sensitive to ncise or spent more time in their nelghbhor-
hoods suffered more from noise effects and were more alert to
nelse sources; and so forth. Signiflcant counterexamples are

absent.

It 1s also ampparent that respondents gave serlous consideration
to the questlons asked them by the interviewers. Apart from the
coherence and lnterpretability of the answers, this can be seen
most clearly in responses to the dichotomous (yes/ne, quiet/noisywy,
nolse/no-nolse) questions. Proportions of respondents answering
these questions in the two avallable respcnse categories are
compared in all data tabulatlons with proportions that would be
expected by chance alone. If respondents had answered these
questions frivolously or randomly, equal numbers of respondents
in each category might have been expected. In fact, enormous
departures from chance responding are uniformly found in all
crogs~tabulations, These observations strongly suggest that
meaningful Inferences may be drawn from the present data.
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IV-2 On the Predictability of Annovance

A. Magnitude of Correlation

The strength of the relationships between annoyance and noise
exposure, populatlon density, and speech interference are
among the most striking findings of the current study. The
correlation coefficlents reported in Sectlon III-18, and par-
ticularly the multiple correlations of Table III-13, are so
much higher than those reported by other researchers (e.g.,
Tracor, 1971) that they demand closer serutiny. In particular,
a number of potentlal explanations for the disparity in size
of ecorrelations deserve dlscussion.

Perhaps the most fundamental difference between UNS and prior
noise surveys (e.g., Borsky, 19f5; Grandjean, 1073; MIL
Research, Ltd., 1971; etec.) that could account for the improved
correlation 1s the nature of the nolse exposure under studv,.
Most earlier research concentrated on aircraft nolse, while
UNS specifically aveilded such exposure. It may be that alr-
eralt noise exposure 1s a special case In which annoyance 1s
either "saturated", oy not strongly related to level alone

(ef, Rylander et zl., 1972). In the more general case of
urban noise, the relationship may simply be far stronger.

Other differences between UNS and prior work readlly come to
mind as well. The current correlatlons were developed over a
20 4B range of nolse exposures and a wlde range of population
denslties, whereas most prior studles were greatly restricted
in this regard. Furthermore, most prior studies were directed
to discrete (transportation) noilse sources rather than the
entire community noise environment.

_73_
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On a more technlecal level, it seems likely that phvsical mea-
surements of nolse exposure ln the current study may have pro-
vided more rellable estimates cof environmental nolise levels

than those available in the past. The selection of inter-
viewing sites on the basis of accurate measurements, the use

of automated Instrumentastion, the measurement of varlability

of noise levels at multipls positlons within sites, and similar
careful procedures yielded noise level informatlon of a pre-
clsion far higher than that generally available 1n prior studiles.

One 1ndicatlon of the quality of the noise measurements of UNS

1s thelr stabllity over time. The product-moment correlation
coeflfleient between the two sets of Ldn measurements made
approximately one year apart at the 24 sites was 0.8R. No
significant differences were [ound between measurements at the
same site by t-test (t23 ar - .11). Indeed, the mean difference
In Ldn values between the two sets of measurements was only 1 dB!

Another possible source of the disparity in magnitude of corre-
lation hetween UNS and earller work is the nature of the annov-
gance measure. Rather than consiructing an indirect Index of
annoyance, 1inferred from responses to nolse-effects questlons by
factor analytic technigues, the current study sought to measure
annoyance through direct questioning. Thus, the regression
equation that uses only three variables to account for over 90%
of the varlanece 1n annoyance In the present data predlcts respon-
dents' self rated annoyance, not a complex structure of assumed
attltudes.

It should alsc be noted that the large ohserved correlations

are for measures of the extent of annovance in a community, not
for the degree of an individual's belilefs. Thls measure of
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extenslty is quite robust, in the sense that it 1s insensitive
to the proportion of the population to be predieted. For
instance, the correlation of mean annovance in a community
with exposure level 1s only trivially smaller than the corre-~
latlion of high annoyance with exposure level,

The least likely explanation for the hipgh correlatlion between
annoyance and nolse reported here 1s sampling error. #Although
1t 1s true that the lower bound of the 085% confidence limit for
a correlatlon of .70 calculated from 24 cases 1s only .45,
there is little reason to belleve that the obscrved correlatlon
is spuriously hligh. Too many other relaticnships in the UNS
data are also very strong and regular to dismiss this one
correlatlon as a statistical fluke.

B. Prediction Equations

Selection of varlables to be used in predicting annoyance 1s
more a pragmatic than a statistical matter. In the current
situation, in which there are a number ol potential predlctor
variables strongly related to the predicted variable, the selec~
tion may best be gulded by administrative convenilence. Thus, 1
only demographic or situational Informatlion 1s avallable, the
equations in Tables TII-10 or III-11 may be used. If attitudinal
and noise effects information 1s also avallable, the equations
of Tables IIT-12 or ITI-13 may be used.

Simply because a predictor varlable does not appear in one of
these equatlons does not imply that it 1s poorlv related to
annoyance. Qulte the opposite may be the case, even though no
additional variance may be accounted for by ineluding variables
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wlth hilgh slmple correlations with annoyance in a regression
equation. Thls apparent contradictlen 1s easlly understood in
the context of the stepwlse regression procedure.

Af'ter each predictor varlable 1s put in a regresslon, the step-
wise procedure recomputes the correlation matrlx, extracting
the covariance assoclated with the partlal correlations between
the remalning predictor wvarlables and the predlicted varlable,
Thus, the variance accounted for by each variable 1in the re-
gression equation sc produced 1s strongly influenced by 1ts
position in the equation. If the later predlctor variables are
related to the predicted varlable in the same manner as earller
variables, they will appear to account for 1llttle additlonal
variance, even though they may have high simple correlations
with the predicted variable. There are no statistical puldelines
for "best" or "unique" regressilon equatlions under these condl-
tions; instead, one selects the varlables of greatest interest
for the initizl poslitlons 1n the equatlon., -

IV-3 On Noise Sources

It 15 interesting to note that all of the highly annoying nolse
sources on a natlonal basls (Table III-5) are amenable to level=-
orlented regulation. Mechanical sources, rather than barking
dogs and people talking In the streets, are the major nolse pro-

blems in urban Amerilca.

Additlonally, it appears from the analysis of Section ITI~1T7 that
nolise sources that do not make z malor contribution to the total
day-night sound level of a communlty nonetheless can be slgniflcant
sources of annoyance. DManner of use of a noise source (e.g.,
motoreyeles), the percelved appropriateness of a neoise source,

~T76=



Tt i e,

— e 2 b s e

i N o PR .
L et 4 L b e o A el T e

as noted by Jones and Galloway (1971) {e.g., emergency
vehicle sirens), and other considerations may influence

annoyance significantly.

IV-4 0On Complaints

The incidence of complaints in the UNS data is notably low -
less than a tenth of all respondents had ever complained about
noilse sources in thelr neighborhoods, even though mueh higher
fractlons of the populatlon experienced speech and sleep Inter-

ference and annoyance. Furthermore, nc linear combination of

major demeographic, situational, and attitudinal variahles was
capable of relilably discriminating complailners from non-
complainers. A discriminant funection analyvsis (a statistical
procedure analogous to a factor analysis in which loadings are
calculated for arbitrarlily specifled dimensions)} was able to
correctly identify only 629 of all cases as complalners or non-
complainers, a result that does not differ significantly from

chance,

Perhaps the single most lmportant factor that may account
for both the small number and unpredictabillty of complalnts 1s

the lack of opportunity for complalning characteristic of the

urban noise exposure situation. In airport nelghborhoods, there

are abundant opportunities for complaints about alreraft noise;
Indeed, speclal agenclesa often exist for the purpose of colleecting

complaints and taking action on them. To whom 1s an urban

dweller te complalin about a passing motoreycle, a nolsy auto-
moblle on the next street, or a bus? What pood would 1t do to
complain to the pollice about occasional sleep interference

from a police hellcopter? Gliven these constralnts on the

utllity of complaint behavior, 1t would seem wlse to avold
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overrellance on complalint rates as an index of nolse impact

in urban areas,
I¥-5 On the Relation Between Annovance and Demogranhic Variables

The major demographilc variable that is strongly related to
anncyance is poepulation density. Care sheuld be taken not to
interpret this relationship as a causal one, since it s well
known that population density correlates highlyv wlth noise
exposure. In the current sample of 24 sites selected in =
manner that would tend to minimlze the assoclation bhetween
population density and noise exposure (a wide range of nopu-~
latlion density sites was purposely chosen lor each nolse exno-
sure level), the correlation was Q,55.

Other demographlc variables, such as ape, sex, and duration of
reslidence in a neighborhood, contribute little predlectahllity

to the relationshlp between annoyance and elther nolse exposure
or population density. Income and soclicecononmle level are
somewhat more closely related to annoyance than other demographic
variables, but not in a causative manner. Income and soclo-
economic level are highly related to one another, andé both are
inversely related to nelghborhood nolse levels (as may be seen

in FPlgure III-5).

Thus , noise exposure, like other forms of environmental nollution,
does not affect all segmenta of soclety eguallv, It 1s not

that the ears of the high socloeconomlice level respondents

are more or less sensitive than those of other semments of
soclety; they simply can afford teo llve In quleter nelrhbor-
hoods. The fact that nelghborhood satisfaction is 1inversely
related to nolse exposure but directly related to lncome

and socleeconomic level suggests that qulet i1s a valuable
attribute of neighborhoods. As may be seen 1in Section IIT-10,
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those who are most highly annoyed are not at all confused
about this issue; more of the highly annoyed found their
nelghborhoods noisy and not especially pleasant to live in,
were thinking of moving, and spontaneously mentlcned nolse as
the least liked aspect of their neipghborhoods.

IV-6 On the Relationship of Current Findings to Prior Findings

Figure IV-1 plots the relatlonshlp (regression equation) between
anmoyance and nolgse exposure derived from the current data on
the same axis as plots derived from two other sources. The
upper plot compares the UNS data with the relationship found

in EPA's "Levels Document™. The latter relationship was

derived principally from two alreraft nolse surveys. It 1s
apparent that the alrcraft nelse data greatly overestimate the
annoyance found in general urban nolse environments.

The lower plot of Flgure IV-1 compares the UNS data with a
synthesis of all major soclal survey data prepared by Schultz

et al. (1976). The curve of Schultz et al. (1976) resembles

the UNS3 data far more closely than the alrcraft nolse curve of
the Levels Document. Indeed, disparities between the two curves
In the lower plot are readily attributable to errors of pre-
diction in the two regression equations., The reader 1s referred
to Schultz et al. (1976) for a fuller discussion of the methods
whereby prlor social survey data were manipulated to derive

a composite function.
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V., CONCLUSIONS

The following are among the major concluslons that may be
supported by iInferences drawn from the data of the national
Urban Noise Survey.

1. Exposure to nolse levels typlcal of many urban {(non-slrcraft,
non-highway ) environments produces wildespread annovance, speech
interference, and sleep interference 1n the American publie.

2., The relatlonshlp between exposure level and the proportion
of' a comnunity highly annoyed by nolse 1s strong and predic-
tively useful.

3. The prevalence of speech interference in a community 1s an
especially good predlctor of the prevalence of annovance.

i, Population densiliy 1s another important correlate of noise
exposure that may he useful as a surrogate for physical expo-
sure’' in predlicting the prevalence of annoyance.

5. The proportion of the population exposed to urban (non-
alreraft, non-highway) noise that complains about the exposure
ls a poor predlctor of the prevalence of annovance.

6. Demographlc factors alone (age, sex, income, socioeconomic
level, duratilon of neighborhood residence, etc.) are relatlvely
poor predictors of annoyance,.

7. The public 1s aware that nolse exposure degrades the quality
of urban living, 1lnasmuch as freedom from exposure 1s a com-
ponent of nelghborhood satisfaction, and qulet 1s highly valued.

-81-
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8. HNolses assoclated with automotive sources are the most
pervasive sources of annoying nolse exposure 1In urban

America,

9. Annoyance assoclated with Intrusive noilse sources may

be related to measurable noilse exposure from such sources,
even when thelr magnltudes are hot as great as the overall
exposure levels 1n a community.

10, There is some evidence that human response to nolse
exposure at Ldn values 1in excess of 70 dB i1s more acute .
than at lower exposure levels.

11. Although annoyance due to noise exposure is more prevalent

'during the evenlng and night periods than during the day, the

current data do not support any clear Inferences about the

'magnitude of' a nighttime nolse exposure penalty.

12. People of high socloeconomic level suffer less noilse expo-
sure and are more satisfied with their neighborhood environments

than people o¢f lower socioceconomic level.
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ITEM
2)
3)

oD

5)

6}

7

9)

T

10)

11)

8)

TABULATED ITEMS FRCM SURVEY QUESTIONNAIRL

QUESTION/VARIABLE

Respondent's Sex

How long have you lived at your present
address?

How would you rate your neighborhood as
a place to live?

What two things do you like most about
Idiving in your neighborhood?

Pirst thing: {verbatlm)

Second thing: (verbatim)

What two things do you like least about
living in your neighborhood?

First thing: {verbatim)

Second thing: {(verbatim)

Are you thinking seriously of moving
away from your neighborhood within the
next year?

What 1s the main reason? _{verbatim)

Would you say that your neighborhood over
the past year has been quiet or noisy?

—

SRR

RESPONSE CODE

Female<=l;

Number of
up to 887

excellent
good
falir
pocr
very poor

Nolsze
Non-nolse

Noise
Non~-noise

Nolse
Non-noise

Noise
Non-noise

Yes
No

Noise
Non-nolse

Quiet
Noisy
Neither

Male=2

months

11311

N Ui oo

O R

S

"y

=

{12A next)
(128 next)



ITEM

12

A

12B

13

| 14

15

16

17

18

-

QUESTION/VARIABLE

How quiet was 1t%? (13 next)

How nolsy was 1t?

Have you ever been bothered or annoyed
by the nolse 1n your nelghborhood?

How annoying was the nolse in your
nelghborhood over the past year?

Is noise in your nelghborhood more
annoying at one time of day than another?

Is the noilise in your nelghborhood more
annoying durlng one season of the year
than at another?

Is the noilse in your neighborhood
more annoying on weekends or weekdays?

Does nolse in your neighborhood bother
you more whern you are out-of-doors or
in the house?

RESPONSE CODE

Slightly
Mederately
Very
Extremely

Slightly
Moderately
Very
Extremely

U Lo o o oEls o

Neither neilsy

or quiet

No
Yes

Net at all
Slightly
Moderately
Very
Extremely

No
Morning
Afternoon
Evening
Night

No
Winter
Spring
Summer
Fall

No difference-

Weekends
Weekdays

No difference-
Cut-~of-doors -
In the house -

-0

e e

(42 next)



Over the past year have you heard (ltems 19-344) .... in your
neighborhood? (If so) over the year how annoying was (items 19-
34AY ... to you?

.9) Censtruction Noise

) People's Volces

1) Pets

'2)  Airplanes

’3) Hellcopters

'4) Radio or TV sets (other loudspeakers)

Response Scale for items

'5) Power Garden Equip. (lawnmowers, etc.) 19-304, 35-39;
'6) Motor Vehlecle Noise {buses, motor~
cycles, autos, trucks No -0
_ Not at all Annoying -1
(Ttems 27-33 gnivted if Item 26 Slightly Annoying - 2
Moderately Annoying - 3
'7) Sports cars Very Annoying -1
18)  Automobiles Extremely Annoying - 5
}9) Small trucks
10) Large trucks
31) Motoreyeles
32) Buses
i3) Constant traffic
EMA) Any other noises: {verbatim) Outside Mechanlecal - 2
;, Inside Mechanical -3
E#B) {(categorication of Yerbatlim response) Outside Human -
§ Inside Human -5
% Over the past year has nolse in your neighborhood ever (ltems 35-39)
E +++s (If so) considering the whole year, how annoylng was this to you?
%5) Interfered with your listening to radio, No - 0
s ]
; _ TV, or records? Not at all Annoying -~ 1
56) Startled or frightened you? Slightly Annoying -2
g Moderately Annoying - 3
7)) Disturbed your sleep? Very Annoying -0
8) Made you pause or ralse your volce when Extremely Anncying -5

talking in person or on the phone?
£} Made you keep your windows shut?

A-3
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ITEM QUESTION/VARIABLE RESPONSE CCDE

40} Have you ever complained to anyone in Ho -1
an offlcelal position about the noise Yes -2
in your neighborhood?

41) Is your heme alr condltlaoned? No -1

Yes, room - 2

Yes, central- 3

Yes, eva-
porative -4

42) On a typleal weekday, how many hours do Number of
you spend at home or in your neighborhood? Hours
{Weekday - 24 hours}

43) On a typlcal weekend (Friday night through Number of
Sunday night -~ 48 hours), how many hours Hours
de you spend at home or 1in your nelghbor-
hood?

by) Do you feel you are more, or less Less -1
sensltive to neise than most people? About the

Same - 2
Maore -3
45) Do you think the noise in your neighbor=- No -1
hood has affected your health in any Yes
l?
way? Hearing
Damage - 2
. ]
Yes: How? (verbatin) Others -3

46) How many c¢hildren are in your family Number of
under 18 years of age? chlldren

51) Duncan Scale Rating Decile 0-9

h2) Annual Household Income $0-5000 -1

h=10000 2
10-15000 -3
15-20000 -
20-25000 -5
25-30000 -6
30000 & up -~ 7

A=Y
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HOW TO INTERPRET TABULATIONS

Rows iIin the tabulations represent guestionnalre ltems;
columns correspond to response categories found on the gues-
tlonnaire. Cells in the matrix are percentages of respondents
in each category. The mean values for each row are welghted
averages of response categories 0 through 5; the standarpd
deviations are based on the same values; and the number of
cases lg the denominator In the calceculation of the mean. Note
that these calculatlons exclude responses in the "don't know"
and "not ascertained" categories.

Cell entries for question 3 represent percentages of respon-
dents who fall into nine duration-of-residence categories, as
shown in the table below. The mean and standard deviations for
question 3 also are interpretable in the same terms.

CATEGORIES OF DURATION-OF-RESIDENCE

Category Number of Months

0 0 - 6

1 7 - 18

2 19 - 30

3 31 - 42

4 43 - 54 ;
5 55 ~ &6 :
b 67 - 78 ;
7 79 - 90 '
8 91 =102

9 103 or more

For those gquestlons identified as "Binomial" in the right
margin, Z scores for a binomial distribution with P=Q=.,5 are
calculated., The 2 score thus reflects the divergence of the
distribution of "Yes" and "No" responses from a chance distri-
bution for these questions.

At | = T Tt ety .



Cell entries Tor question 12A represent nercentapes of
respondents in the varlous categories who considered their
nelghhorhoods guiet; those for 12B are for respondents who
considered thelr nelghborhoods nolsy. Cell entries for
question 34A are similar to those for questiens 19 through
33; those for guestion 34B are for the indoors/cutdoors,
mechanlical/human categorizations.

For certain questions (e.g., 2, 15, 16, 17, 18 and 34),
the mean and standard deviatlon values are not meanlngful,
since the categories are merely nominal. For other questlons
{e.g., %2, 43, and N6) the cell entries are not meaningful
{(all zeroes), but the means and standard deviations are directly
interpretable as hours spent at home, or numbers of children
in the household. Question 51 l1s tabulated 1n declles of the
Duncan Scale, Question 52 1s tabulated In cateporles of

$5000 of annual household income.
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GUIDE TO VARIABLE NAMES AND CARD FORMAT FOR NUNS DATA

QUESTIONNATIRE VARIABLE
ITEM NUMBER NAME
1 CITY
1 SITE
1 RESFNDNT
2 SEX
3 RESIDHCE
Y RATELIVE
5 MOSTLIK1
6 MOSTLIKZ
7 LSTLIKEl
8 LSTLIKEZ
g THNKMOVE
10 MOVERESN

i ekl b v ettt

RESPONSE
CODE

00-Boston
0l-Washington
Oh~-Atlanta
05-Chicago
10-8an Francisco
i5-8eattle
16-Los Angeles

00-1l1 telephone
490-98 personal

serial number

female-1
male-2

number of months

excellent-1

geood -2
fair -3
poor =l

very poor-5

nolse-1
nen-noise-2

noise-1
non-nolse-2

nolse-1l
non-nelse-~2

noise-1
non-noise-2

yes=-1
ne-2

nolse-~1
non-noise-2

T T T bty e, e L e s A e

CARD

COLUMN{S)

16E&2

28l

13

14

15

16

17

18



QUESTIONNATRE  VARIABLE

ITEM NUMBER NAME

25 GARDEN
26 MOTORVEH
27 SPRTSCAR
28 AUTOMOBL
29 SMLTRUCK
30 BIGTRUCK
31 MOTRCYCL
32 BUSES
33 TRAFFIC
34 OTHRSRCE
35 LISTNINT
36 FEARSTRT
37 SLEEPINT
38 TALKINT
39 WINDOWS

: 40 COMPLAIN

; 42 AIRCOND

i

i

f

1
4o WEEKHRS

;

f 43 WKNDHRS

i

; 4y SENSITIV
45 HEALTH

RESFONSE
_CODE _

{no-0

not at all annoying-1
slightly annoying-2
moderately annoying-3
very annoying-4
extremely annoying-5)

{(no-0

not at all annoying-1
slightly anncying-2
moderately anncying-3
very annoying-4
extremely annoying-5)

no=1
yes=2
dk—8
na-9

no-1

yes, room-2

yes, central-3
yes, evaporative-4
dk-8

na=-9

number of hours __
dk-88
na-399

number of hours
dk-88
na-99

less-1

about the same-2
nore-~3

dk-8

na-9

no-1

yes

hearing damage-2
others-3

dk-8

na-9

CARD
COLUMN(S)

33
34
35
36
37
38
39
LTS
b1
N2-143

Ly
45
4e
Ly
h8

9

50

51

52

54



QUESTIONNAIRE  VARIABLE RESPONSE CARD
ITEM NUMBER NAME CODE COLUMN(S)

5

he CHILDREN number of children__
dk-~88
na~g9%

ur

51 DUNCAN duncan rating 60
dk~8
na~9

52 INCOME $0~5000-1 61

R~-10000-2

10~15000~3

15-20000-4

20-25000-5

25-30000-~6

30000 and up-~7

dk-8

na-g
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