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Difficulties in comparing the results from studies have interfered with accumulating
knowledge about communities’ responses to noise. Gaps in the information presented in
publications have been especially serious problems for combined social and acoustical
surveys of residents’ responses to environmental noise. In an attempt to alleviate this
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problem an ICBEN team, Community Response to Noise, recommends the guidelines in
this article for reporting on combined social/acoustical surveys of residents’ reactions to
noise. A table lists guidelines for information on 18 topics for publications of three levels
of detail. The guidelines were developed in three years of correspondence with acoustical
and social science experts from 12 countries. These guidlines are supported by the 11
members of the ICBEN noise team and the 26 experts listed in the article.

©1997 Academic Press Limited

1. INTRODUCTION

This article concerns studies of residents’ reactions to environmental noise in their
communities. Although these studies differ from one another in many respects, there has
been a remarkable similarity in some core features of their designs. Residents are
interviewed about their reactions to a specified noise source at their residences using
fixed-format questionnaires. The exposure at their residences from the specified noise
source are measured or estimated using a variety of closely-related noise indices. The
analysis is centered on understanding how residents’ reactions to the specified noise, as
reported through the questionnaire, are related to the estimated acoustical noise
environment and to a range of personal and social characteristics. As in other disciplines,
however, the results from these surveys are often difficult to compare.

It is widely recognized that inconsistencies in the reporting of research results hinder the
accumulation of knowledge about social science generally [1]. Single studies almost never
provide definitive evidence in any discipline. As a result, some degree of comparability in
the reporting of research results is needed for determining whether study findings can be
generalized to become core elements of the knowledge of a discipline. Acousticians, social
scientists and other professionals involved in community noise studies have long
recognized that such inconsistencies are major impediments to the accumulation of
knowledge about acoustics and community response to noise [2—6]. There are many sources
of such inconsistencies, but a source that could be relatively easily alleviated concerns the
reporting of research results. With little or no change in research designs, funding, or
research practices, the value of community noise response studies could be greatly
increased if some minimal information were always contained in study publications.

2. THE EXTENT AND IMPACT OF INCOMPLETE AND INCONSISTENT
COMMUNITY RESPONSE REPORTING

Examinations of previous attempts to synthesize the findings from community noise
reaction surveys show that information gaps in publications result in incomplete basic
information about studies, limit the number of studies that contribute to knowledge, create
insurmountable barriers to the objective comparison of studies’ results, lead to the
misinterpretation of results, and sharply limit the conclusions that can be drawn about
dose/response relationships and the effects of other variables on noise annoyance. Over
360 studies of combined acoustical and social surveys of environmental noise have been
described in English language publications of which 318 were available in 1989 [7]. While
many studies meet their own study goals, only a small proportion have contributed to the
broader goal of developing generalizable, scientific knowledge about residents’ reactions
to environmental noise. Although some studies’ contributions are limited by fundamental
data collection and analysis decisions, a surprisingly large number of studies’ contributions
are limited by simple reporting practices.

The preparation of a catalog of social surveys of residents’ reactions to environmental
noise revealed many instances in which basic information was lacking in study reports [7].
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Extensive efforts were needed through personal communication with authors to locate
basic information about dates, location, sample size, study design, publications, and, in
a few cases, even whether or not two publications by the same author referred to a single
set of data or to multiple sets of independently collected data. When this catalog was
updated in 1993 (not published), a total of 425 studies were located that had been cited
in English language publications. Even after extensive attempts to locate information
through personal communications, basic information about sample size, study location
and study design could not be located for 65 studies. Further examination of the remaining
360 studies’ publications (over 700) and personal communication with authors was needed
to obtain additional, but still incomplete information. For example, the month/season and
year of the social survey was determined for 245 (68%) of the surveys. Readers who were
concerned about the seasonal conditions during the social survey would find that this could
not be determined for the remaining 32%. The year was unknown for 9%. The difficulties
in extracting additional, more substantive information from these studies are evident from
reports that have attempted to synthesize the information from different social surveys.

The proportion of all studies that contribute to our consolidated knowledge about
dose/response relationships is currently small even though a primary purpose for
conducting most community noise surveys is to describe the reactions at different noise
levels. At a time when an examination of the noise survey catalog would have identified
about 160 surveys that gathered noise data and response information from moderate or
large numbers of respondents (N > 230), the best-known large scale synthesis of survey
results [8] used the published records from only 21 of these studies to produce graphs of
percentage of survey respondents reporting a high degree of annoyance by noise level from
equally large surveys (N > 230). A large amount of work was required to process these
21 studies. Personal contacts with the original researchers were needed to add the five more
studies included in this 26-study synthesis that generated 29 dose/response curves.
Although a brief examination of other survey reports revealed that 13 other similar surveys
had been published in an appropriate format at that time [9], the primary barrier to
including more surveys in such syntheses is the lack of publication of basic dose/response
results in a format that can be compared across surveys. Several members of the committee
of the International Commission on the Biological Effects of Noise (ICBEN) that support
the reporting guidelines in the present article examined their own reports and determined
that while the basic data had been collected they had not published the data in forms that
were suitable for the synthesis.

A second example of the effect of incomplete reporting comes from an attempt to locate
all of the published evidence on 20 non-acoustical variables’ effects on noise response [10].
The twenty variables included 9 demographic variables (age, gender, social status, income,
education, home ownership, type of dwelling, length of residence and receipt of benefits
from the noise source), 5 attitudinal variables (fear of danger from the noise source, noise
prevention beliefs, general noise sensitivity, beliefs about the importance of the noise
source, and annoyance with non-noise impacts of the noise source), and 6 situational
variables (time at home, home insulation, low ambient noise, interviewing mode, change
in noise exposure, time since a change in noise exposure). A number of these non-noise
variables, for example, gender and age, are collected as a matter of course in most studies.
In examining over 650 publications from 282 studies there were at least 423 instances when
some information was presented about the 20 topics. The basic data were reported in such
a way that clearly, comparable conclusions could be drawn about any of the 20 topics in
only 121 instances. In these 121 instances, the effect of noise level had been removed from
the analysis (using noise estimates or analyses of within-site differences) and the size of
the impacts of the non-noise variables was measured as either a percentage difference in
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reactions (36 instances) or the decibel equivalent of the difference in reactions (85
instances). In the 302 other instances, only a verbal judgement was reported (67
instances), only a statistical significance test was reported (80), the effect of noise level
was not removed (74), only a proportion-of-variance measure was reported (73), or there
was another weakness (8). The basic data were clearly available for many more than the
121 comparable findings. The many more findings would have been very valuable since
all of the enumerated studies did not come to the same conclusions on each topic.

Incomplete reporting has also led to erroneous interpretations of previous studies’ data.
The synthesis of 26 studies described above required considerable work, but even with this
work, the authors did not locate the original wording of six surveys’ annoyance questions.
A later effort located the wording for five of the six questions. When the exact wordings
of these survey questions were examined, it was found that three of the five questions were
not consistent with the synthesis criterion and should not have been included in the
synthesis data curve [9].

3. PREVIOUS GUIDELINE EFFORTS AND THE APPROACH TAKEN TO DEVELOPING
THESE GUIDELINES

After individually experiencing years of frustration in attempting to extract comparable
information from community noise survey reports, the members of the Community
Response to Noise Team of the International Commission on the Biological Effects of
Noise (ICBEN) in their 1993 meeting in Nice, France adopted a five-year objective of
“Enhancing the possibilities to benefit from other researchers’ data” [11]. The present
article represents the product of the first of the five goals under that objective: “To develop
social survey reporting guidelines.”

To develop the guidelines the following activities have been pursued in co-operation with
the international acoustical community: reviewing previous international guideline efforts,
brainstorming on guideline content during a workshop at one international acoustical
meeting [12], reviewing draft guidelines at a second international acoustical meeting (1995
International Congress on Acoustics), reviewing drafts in more than 70 letters with
international experts, and securing notes of support in a final round of correspondence
with the ICBEN Community Response to Noise Team and the co-operating professionals
listed at the end of this article.

A review of previous proposals for standardized approaches to noise/response surveys
identified several attempts to develop data collection guidelines [2, 13] but no attempts to
develop reporting guidelines. Professional standards for the reporting of social survey data
have been established by public opinion organizations [14, 15]. Professional standards for
acoustical report statements are also available in ISO Standard 1996 [16]. A thoughtful,
in-depth examination of the ‘“Possibilities and Problems” of “Guidelines for Social
Scientific Noise Research” by Rohrmann reviewed past guideline efforts and interviewed
international experts to develop an outline of alternative guideline approaches [3-5].
Consideration of the types of issues raised in that review led to the adoption of four
principles that have provided a framework for developing the present guidelines.

The four principles that were followed in developing the current guidelines are the
following:

1. Identify limited, achievable goals. The present effort concerns only the publication of
study results. These goals could be independently reached by researchers with no more
than minimal additional resources and without time-consuming or uncertain co-operation
between researchers.
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2. Provide a tool to be used by qualified professionals. The guidelines should provide a
community noise specialist with a checklist to supplement professional judgment.
Guidelines are not meant to provide basic training in acoustics or survey research.

3. Do not inhibit innovation. The guidelines should not dictate particular analysis
methods or emphases. The guidelines attempt to identify only a minimum amount of
information to be interwoven within any reporting or analysis style to ensure that the
findings from one report can be readily compared with other reports. The primary
organization and focus of any study report should be driven by the purposes of the
particular study, not by any external reporting guidelines.

4. Consolidate an emerging consensus among practitioners. The international community
of researchers and users should be involved in the development and review of the guidelines
through workshops and correspondence.

4. RECOMMENDED MINIMAL REPORTING GUIDELINES

Guidelines for reporting research results are presented for 18 topics in Table 1. For each
of the 18 topics, three levels of information disclosure are suggested that define the minimal
requirements under normal circumstances for publications of three different lengths. Level
I, “Limited” information disclosure, is proposed for conference papers. Level II, “Basic”
information, is for journal articles. Level III, “Extended” information, is for research
reports. The division of the information into three levels is to some extent arbitrary. Space
permitting, the more information that is given at any level the more valuable the
publication will be for comparative purposes. In addition, the particular methodological
issues faced in particular studies will require more complete reporting on some topics than
is recognized in Table 1.

Most of the guidelines in Table 1 are clear from the short phrases in the table. The
remainder of this section gives details where the short phrases may not be clear and
provides the rationale for any guidelines that are not self-evident. The discussion is
organized around the six “Topic areas™ in the first column of Table 1.

4.1. OVERALL SURVEY DESIGN

The information about the date, country, and primary noise source uniquely identifies
a survey. Additional detailed information about locations of study sites is recommended
for extended reports for small numbers of sites, if the information does not compromise
the confidentiality of individual respondents’ answers. If large numbers of sites preclude
the description of each site, the types of sites can be summarized and maps can be presented
for only a few examples of different types of sites. Maps are an efficient communication
tool for displaying the diverse settlement patterns found in, for example, suburbs in the
United States, city centers in established cities in continental Europe and residential areas
in Japan.

4.2. SOCIAL SURVEY SAMPLE

The numbers of sites and the methods for selecting survey sites and respondents provide
the background needed to understand the limits on a survey’s scope and to identify the
important methodological issues for a survey. The strictest definition of a response rate
is the ratio of completed questionnaires to all sample selections that could not be definitely
excluded as ineligible. This definition implies that sample selections are made without
respect to respondent availability and appear in the denominator of the response rate even
if residents could not be contacted. Since definitions of published response rates are often
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ambiguous, the Level III report includes the response rate definition together with a
detailed tabulation of the reasons for non-response.

4.3. SOCIAL SURVEY DATA COLLECTION

The single most important gap in survey reporting could be eliminated by reproducing
relevant questions from the questionnaire in accord with the ethical standards for
minimum reporting that are set for opinion research [14, 15]. The exact wording of the
basic noise/reaction question can often resolve readers’ questions about the wording of
responses, possible biases in phrasing, the time period to which the question refers, the
person being asked about (the respondent or family members), the identity of the noise
source, and the location referenced. The questionnaire is reproduced in the original
language of administration as well as in the language of publication.

A critical feature of this guideline is the request for statistical confidence intervals in
addition to the less informative, dichotomous ‘‘significant”/*‘not significant” test results.
A confidence interval shows the range of values that are consistent with the data. For a
small sample, the simple “‘not significant” test result can suggest that the study results are
inconsistent with a strong relationship, whereas the confidence intervals can show that the
small sample’s results are still consistent with a strong relationship. A sample may just be
too small to detect moderate or even very large effects.

4.4. NOMINAL ACOUSTICAL CONDITIONS

The “nominal” acoustical conditions refer to the standard positions and operating
conditions that the noise exposure estimates represent in this survey. For co-ordinated
analyses with the social survey data, the acoustical descriptors should represent the time
period and conditions specified in the noise reaction survey questions even if this requires
adjustments to the directly-acquired acoustical data. If the noise is directly measured, full
descriptions of noise measurement procedures and noise measurement equipment are
needed together with an adherence to the types of reporting guidelines found in ISO
Standard 1996 [16].

The guidelines make no attempt to dictate the primary noise metric and microphone
location that are to be used in a report. Country-specific conventions often dictate the noise
metrics and microphone placement conventions for a particular noise source for applied
surveys. Developing new insights into communities’ reactions to noise may dictate
innovative metrics for other studies. All studies should consider a wide range of metrics.
A study, for example, with a low number of noise events per day would be expected to
consider the independent effect of numbers of noise events and the levels of those events.
The guidelines do, however, specify a standard noise metric and nominal measurement
position to be discussed in every Level I or Level III publication, even when other metrics
or positions are the primary ones presented for a study.

The Level II and III guidelines for ‘“noise metrics” and ‘‘estimation/measurement
procedures” in Table 1 propose that reports should provide either data, rules of thumb,
or conversion rules to estimate 24 h L,, and DNL at the noisiest facade after excluding
sound reflected from that facade. Several conversion rules might be needed if the survey
was conducted for several noise sources or under several dissimilar operating conditions.
The proposed nominal position has the advantage of making data that are often collected
near facades (e.g., road and railway noise data) more comparable with aircraft noise data
that are almost always measured away from reflecting surfaces. The exposure at the
proposed position is relevant for most respondents as well, as it is similar to that
experienced at an open window. The proposed metrics for cross-survey comparisons are
the equivalent continuous sound level (24 h L,,, or each subsumed time-period L,.,) and
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the day-night average sound level (DNL). These are the two metrics that are most widely
used internationally and that have been used in the most extensive dose/response synthesis
reports [8, 17].

Topic 16, the precision of noise estimates, refers to the estimate of the long-term noise
environment that is the subject of the social survey questionnaire. When short-term
monitoring is used, this precision may be affected more by the sampling error inherent in
sampling a few days from a day-to-day fluctuating noise environment than it is by the
accuracy of the noise measurements during periods when noise measurement equipment
is operating. Making accurate estimates from short-term monitoring can be difficult [18].
In the absence of a well- established, universally-accepted standard for rating the precision
of estimates of long-term average acoustical environments, the guideline recommends only
that the estimation methodology be fully disclosed.

4.5. DOSE/RESPONSE ANALYSIS

If one purpose of a study is to describe dose/response relationships then simple
tabulations of responses by nominal noise exposures are advocated to allow other
researchers to explore the form of the dose/response relationship. If sufficient interviews
are available then tabulations by study site or relatively small ranges of noise levels (e.g.,
3 dB) are recommended.

4.6. EXPLANATORY VARIABLE ANALYSIS

To ensure that the scientific literature faithfully presents a balanced view of research
findings, survey reports should contain the results of all analyses of non-noise variables
even when they are found to not be related to response. For Level II and Level 111
publications it is important to present the results in a way that ensures that the effects of
noise level have been removed and that the sizes of the effects can be compared across
surveys. Given the lack of consistency in the scales for response measures and the relative
consistency in the decibel scales used for noise- exposure measures, it is recommended that
an analysis be included that permits the reader to gauge the relative impact of any
explanatory variable against the impact of measured amounts of noise exposure. A simple
graph of the dose/response relationship within categories of an explanatory variable
presents this information as do relationships between regression coefficients in more
complex linear or non-linear regression analyses [19]. Because the variances of explanatory
variables and the units of annoyance scales are not constant across surveys, neither
correlations nor regression coefficients from bivariate analyses provide measures of the
impact of explanatory variables that should be compared across surveys. Within a single
survey the measure of the independent effect of explanatory variables is provided by the
comparison of a measure of the ability of noise level alone and all explanatory variables
(including noise level) to explain noise response. For conventional, least-squares regression
the proportions of explained variance can be compared with the squared, bivariate
product-moment correlation coefficient (r*) and multiple correlation coefficient (coefficient
of determination, R?). Somewhat analogous measures are available for other measures of
association.

5. AN EXAMPLE DESCRIPTION

These recommendations are consistent with the sometimes tight space requirements for
conference and journal publications. For example, the “Limited information” (Level I)
guidelines for conference papers are met by the following paragraphs that describe a recent
French road traffic survey [20]:
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This study has been sponsored by the Ministere de I’Equipement and Ministere de
I’ Environnement and conducted by INRETS to assess the impact of road traffic noise in
suburban areas during evening and night time periods. The 18 study sites include both houses
and blocks of flats within 300 meters of three types of roads (local streets, major roads, urban
expressways). Professional survey interviewers approached about 1,200 dwellings between
September 1993 and June 1994 to conduct face-to-face interviews with 990 adult residents
(age 18=70) who were selected on age- and gender-based quotas. The locations of the sleeping
and living rooms were noted on floor plans. Noise levels for 22 time periods were estimated
at two-meters before house facades for living and sleeping rooms based on the measurements
before the front facade for 36 hours (two nights and one day), the most recent yearly traffic
counts, and computer prediction programs (Microbruit or Mithra).

The final summarizing response questions asked: * How annoyed are you by the road traffic
noise, when you are at home during ..(a) the day..(b) the night.... not at all, a little,
moderately, or very annoyed.” The percentages very annoyed during the day at the
corresponding values of L, (06:00 to 22:00 hours) estimated at the living room facade are:
22% at 59 dB, 39% at 63 dB, and 74% at 67 dB. The corresponding percentages for the night
at Laeg,, (22:00 to 06:00 hours) estimated at the bedroom facade are: 24% at 51 dB, 28%
at 53 dB, 54% at 59 dB and 79% at 63 dB. Age, gender, level of education and home
ownership have no statistically significant effect on the noise annoyance of residents at the
same noise level. At the same noise level, annoyance is greater in flats where all windows have
a direct view of the main road than in those where several windows do not have a direct view.
At sites with noise barriers, the annoyance is slightly lower, but not statistically significantly
lower, than at sites without barriers at the same noise level.
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