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AI:ISTRACf , Communi!)' fC'aClioo to DOiseis an importanl dfecl or noise exposure ,..hieb may lwm heahh. Amclioraliooofconununiry
l'Ul'Iion fC<luireothaI ,. be undemood. weolfer m<1hodological m;ommendalions in order to iml'fO"<"IlIo:". M ity and rel iabili ty of lbc:
reactiondata upon which \hi, undc'M8l1dingis bast'd . Evidence; s presented 10indicate that ruction ;, influenced by fulumof~ rt'roon
h...nng !he:nmse and the situaiiOflin which the noise is Mar d, as ....,n as f"atures Dr the no;", i•..,If. Consisten1 with ,hi. claim , lilt'
ft' l arion.hi pbffir,'ttfInoiscand",,~;.found tobestrongerwhenbasedongroupedratherthanindivMlualdata.Givmthecriric.1

influroce ofhurnan radon (incl uding ","ychological variables ) on whether a sound is pe=ivcd .. n<Mlle, and on the:react ion ,\ produces.
....en'i".thaldcvelopmeDlOfsolulion.,0lhcnoi"'problem.houldllOIbe rocused.,dusi~lyonnoi..,abalC'1l'1tDlmeasurn. Psychological
al'1'roacheslo""er(;o mi"llll>c:noi.., problem,as_Uas i.. ucs forfulu""researcb are .u~ed.

I . INTRODUCT IOr"i
The global trends towards larger cit ies and reduced
proportion svfpopulatiolls living ill rural setti ngs have
conce ntrated peuplc in more noisy areas. At the sam e time ,
industn ahsatio n and transport mechanisation have crea ted
substantial increases in noise product ion, The conflue nce of
th ese factors has resu lte d in a subs tantially inc reased
pro port ion of the popu lation being exposed to noise from
outside SVUTCCS while ill or around the ir homes. The noise
may arise from tra nspo rtation (motor traffic , aircraft, train s,
boat s), factvri es, eonstru~t ion, milling, power pla nts or
electric al tran smission line s, wind tu rbines, mus ic or
television, air-conditi onin g units , or neighbou rs and their pets .

Pecple may have a rnnge ofrcaetion s to thi s no ise,
amongst them dissatisfaet ion, ann oyance,angcr, frustrat ion,
disa ppointm ent, and/or distress [ I]. Th ese responses to noise
are generally known as rc mmuniry reacti on, Co mmun ity

reaction is impona nt for three reaso ns. f irst, it is one of the
undisp utcd effects ofnoisegenerally,andisollCofthetwo

undisputed effects of resident ial noise in parncular uhc oibe r
bci ngs lecp dis turbance[2,3,4]J. Se-cond, it is in its own righ t

a sign ificant factor in hum an qua lity oflifc and hca hh . People
who have the ir daily activities (eg. co nversation , listen ing to

music, watching telC"ision , reading, slccpi ng ) dis turbed, and
who are dissa tisfi ed and anrlOyCd, c1carly have reduced qua lity
of life. Thus, ~ommunity react ion constitutes a negat ive
hea lth fact or wi th in the World Healt h Or]lan isat ion' s

definitionofhealth (aswcll·hcing,notjust thea~eof

disease). Th ird, community reacl ion rnay con lribute lo olhcr

putative effec ts of noise suc h a.~ eleva ted blood pressure lSI
and mental health problems such as anxiety and dcprc-ssiun
[6,7). IndttdllC\'cra l studie s hav"C iden tifledreaction tonoise
as a better predictor of severa l noise-related hea lth effects than
is noise exposure itsc lf (eg. anti hypertensr."Ctrea tment (8]:
psychosocial well-be ing 191: [\('rvOIn stomach [10 1: and
genera l hca lth mtin!:s [11.12 ]), Mile thc!IC studies wm:
observational and so de 1101 providcoompellina eviden ce fOl'
causa lity, no ise. via the reactionsit gC1'loel1tn, remains the

sccosscs AUslfst is

mostlikcly cau sal agcn t (forrcvicwsee [4J)

This paper reviews sccio -acocstic studies of comm unity
react ion toooise. foc ussillg on lhcmea.sun:mcrtt of rca<,:tio rt to
noise, and noise-, person- and ~ituatiOll-relatcd fa~t'>t1I whic h
influen ce reaction. Unreso lvcd issuCl;arei<Jentifi cd for futu re
research

2. TH E MEASUREMl<:NT 0 .. REACTION
Th e mea surem en t of co mmunity reaction inevitahly relics
upon subjec tive report . Residents must tellus abo ut the ir
reaction s. This methodology has di ffi cultie~, includ ing the
possibility of inaccurate or incom plete recall. as well as
respunse bia >ICs. However, since most scclo-accusucsurveys
refe r ttl the recent past, mcmuf)' is unlikely to present a
prohlem. Psychologica l dllla sugges ts that people so not lie in
surve}'1l[ IJ ]. funher, whilst pev ple may be motivated to give
inaocurate reports ofthcir reac tion, this ",a y be minimised
with ap propr iate qucs tiun nai re cClnstrllctio n (<:g. sec point J
be low), and by stre ssing the impor tance of acc uracy tv
respo nde nts, Many response biases ca n bc also contro lled

with considere d questionnaire construction. The quali ty of
the da ta co llected in studies ofcomnt uniry reaction may be
impmv ed through a num ber of specific met hodol vgical
rcfiTII'IDCnts:

I. Ensuring random sampling of house holds and of residen ts
within lIouscllolds, to provi de an un biased samp lc.

2. Minimising refusa l ratcthroughthcuscofexpericnccd
interviewers 1141 and payment of ince ntiv es fo r
pani eipa tionI 15. 16]

3. ~01l"CVcali ng the focusof thesurveyonrca~tionslOnoise

until at lea.~l one critica l rea~'1ionque>;tion has been asked
hidden amon g questions on other aspc<,:ts of the
neighbo urllood I17 ,18,19,2 0].

4. UsingSC'llCTaIquestions to assess react ion, rather than a
singlc question, in order to improve rcliability (14,2 1,22j.
Wben several questions are used the mea.~urc is not as
suscept ible to rando m fluctua lions in response artd is thus
morereliabl e
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S. Employing the~lqueslionsfor a \'lli id aoo rc l iabic

measure of reaction, Reacti on 10 noise has typica lly been
lIlI~in lermsof~annoyance-, lI~r, thercare

many pussiblc reactions to noise besid6annoyance : for
exa mple , anxiety, distract io n, ex haustion, ange r,
fru>tralwn , disappoi ntmenl and fear. Empirical dala
indicate that cverau reactio n to noise ili caplurcd better by

a general scale of' reaction (involving quesrions such as
"bo w much are youaffectcd by [noise]"end "ra te your
dissatisfaction ....ith [noise),,) then by simple annoyance
measurcsl23,I ). Thus, these general question s appear to
be more valid meas ures ot reac non. Thc y have also been
shown to be morcrcliable both with respect to internal
consistency and stability Intem al Clmsislency refers lo the
extent to which the questions within one measure tap the
same underlyi ng variable; responses 10 general react ion
questions have been shown 10 be more consistent with
each other tban an: responses to annoyance quesliolL~ (for
review sce [24)). Slabih ty (ortest·retesl reliabi!ity) refen
to the extent to which quesl ions lap thesamevariable from
one measurement occasion 10 the next; responses to
general reacncn questions an: mon: simi lar ecrcss time
than ~ respolL<;CSlO annoyan«: questions(24]. Th us,
socto-accusuc sur.'eys would benefit from the
measurement of genera l reacnon to noise in addit ion to
meas urement specifically of annoyanee with noise.

3, FACl'ORS WIII eH INFLUl':NCE
REACT ION

Many factors have been idenlified u influencing reaction. It
should be noted thm often these factors have only been
identified mobservano nel (usually correlational) studies,

which thus do not identify the direc tion of causa lity. t1,,"'~er,

in many instanc es some causa l eccocn ts can be e1iminalcd.
For example, because the _ ak re lationsh ip bctween gendc'r
and rea<;tioo could not ari se from the noise inn umc ing gender,
it is taken to indicate that gender innueocn rcport ed reaetwn ,
although the mechanism of such an effect is not obvious. In
other-instances, labo ratory st"dies suggest lhe causal scqucnce
\2,4) or the nature of the observa tiona l data suggest an
interpretation [25)

Features of thc noise itself which influence reaction 10
noise include : the noise energy level, with greater energy
associ aledwith greater rea<;tion[21,26);lh en umberof evcols,
with more events inn ucneing reaction above and beyondtotal
noise energyexposure [27,2H); the frequency distribution of
the noise, with lower frequency leadingtn more reaetron (29);
tona lity, with rncre pure tonc components causing more
reaction [2J; impulsiviry, with rnnre impulsive noise causing
considerably more reaet ion(an effect equal to 2o-30dB (28J);
changes in noise o pm ure, which yield the exagger ated
changes of greatly reduced reaction when the noise exposure
drops andover·reacl ion when lhe noise exposure increases
[30 ,31).

Features of the pcrwn hcaring the noise also inl1uCTICC
reactio n: more rocgative anitud es to the noise source are
assoc iated Wilh more reaction (2,21J; more noise sensitive
residents show more reaction [2,21); those who O'l.TI their own
home show perhaps slillhtly more reaction (21]; expectations
of the level of future noise influence reaction . with those
expecting an incrcase in noise showing more reaction (32)
Per sonality influences reaction [2] often in a manner
consi stent with the heallh risks of differenl perwnality types
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bein g related to stressful reactions to nuise [33J; and, finally,
kn owl edge and be liefs re8m1inglhe health elf ec\li of' ooise
ma y innuel\oCc reaction [J41.

The ci rcu mstan ce in whic h the noi llC is heard 1150
influences reaction , with tTlO": ruction occwrieg if the noise
ill experienced:frtllll 1 noi 'lC.o urte wh ich i. visible from the
residence, d urin. a quid le twiry wh ich rcquirn concmtntion
12.,18J, {lI" I t n ighl (35).

4. CO RRE I.ATJO:\'S
A.ooutline~.reaclionlO noiscil inn..,nccdbylnumber

offeaturClofthe indlvidual heari ngtbenoillC. Tbll l, l'eIC1ion
,"lgi\nJc,.'ClofooillCcx~oouklbecxpectedtovary

from penon 10 per5OII, and COI"nlaliOfls between noi!IC
C-<pllSU te and rcldinn arc kl'I'O wbeo lbey arc baiCd 011

indrvidualdata. 1I~. nntsc and rcxtlOO may be~

acTOH IndMduaIs .., thm lroupi (Ill)', acmu indIVldua ls living
ina~lararnlmordcrtol'CllX"''Ctbeeffect:JofindMdual

d lftC'm'lCn before the ~bhnns arc aucued (using the
grouped ~), A eomiden.bIy higher _iatKltt ~ff!I
noiseC1pn5llf'CandftOiwrc.ctionrouldlhenbenpected (21).
\\ e tonductc4 an cx~siw~ of the rclevan h1cntllt'C.
5cleaed studies .. hi<:h f't'POI1ed'nnisc--rcxtinn COITClalinft.
idcn liflCd .. 1Iethcreacbeorrclation ..;as bu.cd 0ll indtvidu.alor
pouped dIt&, thm eak\lllllcd the ~l:e COI'RIannn for
iDdtviduaIand forJrouped data I_ Tabk II. Th:~

DOiSlC-lnCtiOl1 COI'Rbtinll is~ ",'hen baed on poupnt
taIhcTdwI indmdual dati. 1~, i1: ~ld be notcd tNl

on~enl:ennisecr.pnwn still aa:ounts foronly 65.6%o(thc
~ in oonwnunil )' n:xtion 10 1KJiK. NObelbdeu,1Im
pcICCfIl&gc 'M>Uldbe a rJlght lIIlderntimation dllC 10 errorsof
~ (in boIh IIOiscnpwun and n:ac11On ) and the
assumption of,linear rclaTinnshlp~ the ,wiabIn in I

cnrnLatinn ~te the reportocd doiIe-mIJIOO.'lC curva heinl
eurvihncar l26) .

5. THE FUTURE
Many impnttoanl!tleol'Ctiul i"",," rcl.1tllll 10 110_ reJidion
remain to be resn lVC'dand pract,cal iltllutiuns to the noise
problem ...-nich rK CIIlflioe the impnrurl(" e OfllOlK reJoCtion and
lither psye hn lntJical ~ariables n«d to be developed

For eutnple, has ee popu llltioo become IIIOf'e sens1t1ve 10

no ise wit h the " llruninl M o f DWIy other enviro nme ntal
U~, and if so bow? Of thole \'lIIiabics thou ght 10 modify
no ise rextinn. which have 'llcnui nr allll31 role, which arc
themselvCllinflu enced by react ion. and wh ich are components
of reacti on ? Il ow does penonahry aft ed reac tion, and what
implicatiotud,oe,tIUshavefor sel f·sel eet ioo ofreside nllli n
highc r noiseareas? l lr;>W isreaetinnrellt edto olherpnssiblc

healtheffccisornoise? SllChihucs~h"u1d ll"t bciilll\,red in

o ur ever increu inll focu s 00 thc inunooi atclJenefits of any
research upcndifUJe . The OOIOfy o r sden~-.: ~ho._. tha t bett er
unden;tandilll of the elact ca usa l Jeq ue lll:n involved in

llegative reacti ons to OOiK willllel!" the prnc"" (If comhatin8
iudetrimentalerreetl onpcoplc.

Thebe lid that Isik m world YrOIIld be the ideal 5Ollltioo to
the noiseprobl em ill misl:u ided , M uch ",urw,t ilnot.llnWlU1!ed.

38 · Vol.26 (1998) No 2

<lfld therefo re , by defi n ition , not no io;e, BOIh lhe p11lctieal a im

of zero so und an d the nai ve epidemiolOll.icalusc:nme nt of the
effects of sou nd in te rms of the \lo$c-rc"J'OllSC rela tion., h ips

bctw«n IOlaI sound e~fIO'Iure and elrectl (suc h ill reactio n or
health), ignon:psy.:ho.,lugica lreality MlIChsotmdisde~ired,

and isth\l.llun1ikely tobc:ltreWi rlll.~negative relC1ion, or

hannhealth .

Focu.. oo redu etinnor ehm ina tion of ROisc:mtiuio lll M .
sol ution 10 the no isc probl em ahou ld DOl prcdudc the:

de velo pme nt of oth er viilble meullres to al1rvi lte the
problem. AIICItLlItive JOllltiOtl$ lO1'Iich IN)' be fn! itfv.11y

researched or implcmenlCd inel ude : eha nging: feat~ of the
noioc othcr than iu_l1O' ln"C1 in ordcr tn rrd UC'C re.;linn ;

understanding and t'50h'ing ncptr-e reactionf,lO horne lIOi!IC
insub linn; promoting~tive anitudn towardsrck\'3II1noi!IC
SOIII'OeS;anduse ofpositivcsoundmvirotunentl.
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