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Phy.lolooIcal .nd .u~J.ctlv. ~.s~on••• to .v.~slv. and "onov.~.l... sounds 

w.~e .tudl.d In hu••ns. Sllt ••n subl.ct •• I' to 43 y••r. old. w.r•••,o••d to 
••ts of t ••t .ound. th.t ".1"1'0 In .coustlC Qu.llty, ' •• Ill.rlty••nd 
Infor••tlon cont.nt, Th. sounds weI". pre••nt.d In 20 t •• t ••••10n•. 
Phy.IOlo0Ic.l r.actlon. to the .ounds w.r••••••••O·by ••••urino ho.rt r.t., 
b'lood pr•••.,r•• g.n~olnt••tln.l .otillty. o.lv.nlc .tln r ••pon••••nd urinary 
17-h,d~0IycortICosterold.nO cat.chol••ln. conc.ntp.tlon.. Th••ound. w.r. 
r.ted .Ubj.Ctlv.ly •• ....,..1... o~ "on.v.~SIV.. SoundS with .Cr.echlng. orlnd.~q 
.cou.tlc qualltl •• whlcn h.d unpl ••••nt •••ocl.tlon. wore con.l.t.ntly ,..t.~ 
.0,.••".1".1". th.n .ound•. conv.ylng ••ooth. rhyth.lc: .coustlc f ••fur•• h.vln9 
pl ••••nt •••ocl.tlon.. Elc.pt '0,. g••trolnt.stln.1 .0tll1ty, there ,'.1". no 
.lgnl'lc.nt dl".,..nc•• In phy.lologlcol r ••pon••• to .v.,..I"••nd non.v.,..IV8 
sound.. A".r.lv••ouna••Ignlflc.ntly Inc,.••••d O...t"Olftt~stln~1 80tlllty. 
wh.r••• non.v.r.lv••ound. h.d only .n In.19nlflcant .f'.ct. Subj.c:tl ... 
r.aCtlons u.r. O.n.~.lly posl.tlv.ly co~r.l.t.d with skln conduct.nc. and 
O••trolnt ••tlnal .otillt, .nd nooatl".I, corr.I.toO with ho.,.t r.t. Most 
p~,.loloOlc.1 r.actlons to tho t ••t sound••hOv.d frondo tow.rd .c:co__Odatlon 
wlt~ r.p••tod ••po.ur.. Tho .uthor. concluo. that tho o'f.cts of .v.PSI~••n~ 

nonOyorsl"••ound. upon ~u••n••,.. Y.ry CO.pl.I, ."o~lng .U~j.c~IV. and 
,hy.lolo~lc.l c~ano•• who•• tl•• cou,.••s .ay o~ .ay not ,0,..110: .aC:h otho~ 
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ABSTRACT 

, 
AI an explDr"tDry eHDrl. Ihil relearch IDul;1l.l ID clarify dliiercnl alp~cll 

Df phyliDIDlIic;a1 and lubjectlve relpDnle ID mDderate level IDundl (nominally 80 d8Al ,
'..

which diHered in aco'lIl1c qualily. famlliarily. and Information CDnlenl Dr mraning. 

SpecifIc determlnalion. were made Dr (al phyl'"\,,glcal reactiDnl eVDked by Ihe leol 

IDundl u,i". hearl rate. blood. prer.ure. galtrDinleoliital mDlIlity,. lalvanic .kin 

re.pon.e. and bioc hemical indicatorl and concomitant aubjective re lponae. b.... ae-d on 

affeclive and lemantic dlfferenllal Icale ratingl, (bl tendencie'l toward accDmmoda!inn 

and adaplatiDn DC tbese relponUI wilh repeated and lu"rained expolurel Dr lhe lell 

aound •. and (c) modification in tbe nature or .trenitb of the ..e reaponaes through 

cDupling Ihe lelt loundl with biased cDnlextual material., 

The relultl for 16 li.tener lubjecr. indicated Ihal IDundl Wllh Icreech­

ing. grindin! and olber averoive acouatic q ..alitleo. though ,ated ..npleasant...!lciled 

nD cnnsiltent differences in' phyaiDlorical reacliDna from those aounda which were leas 

abruive in nalure lind rated more ravorably, Only gaalrointealinal mOlllily changea 

ahow!'d aom~ dHfe'rentiation between av~raive and non-averlive lounda (or initial 

expo.urea. Subjective ratln,. of the non·averaive aounda were found to corrt.. bue 

aignificantly with certain phyliological meaaures. mDSI notabll' gaatrDllltealinal mOli!­

lty. Aversive quality aound••hawed le.ser covariation bet:we~n .ubjective and phyalu ... 

ID~ical reaponu meaaures. MDal pbyaiological reactiona ID lhe dirCe renl leal aounda 

re\'eal~d tr~nds toward accommodation with r~peated expoaure.~ One. ~xc!'ption Wal 

heart rate which showed. tendency to·",ard sr••ter aupprea.ion acrOI. rt!peated 

Initial annoyance ratinls toward .oundl with averllve quaHtie. were' 

f	 dec reaaed when lucb aounda werr accom?anled by pictDrial and narrative materialo 

depiellnll a ravorable or plealant aellinll, .Poaillve ralinla tD non-aversive aDunda 

..ere aloD modified by coupling .. ilh W1fa.orable cDntextual materlalo. Thele 
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reapon.e modifLcation. were fou.nd to be ahort Hve-d. Semantic di£ff'rf'ntI31 ratin'". for' 

.elect .averaive .ound. conveyed ~eAni.nll of f'xtreme ahno~'ancc', ItrahfiCf'. unimportant. 

larlle. laUI. nulterina and danllerou•. Ilaling. of Ihe non.aver.lv.' .ound. on the bipolar 

.djectiw ,Jr.ale. ",ere mo.lly in 1M mid-ranle, ,ua,e.lling neulral impre•• io'lJ. 

The o"er.11 finding. indicaled tha' the le.1 .o"nd•• 'ho"gh raled aver.ive 

and non·averaive in nat"re. e"oke littl~ difference. in phy.iological re.pon." .and bear 

"nc~rl"ln relationship. 10 ."bjeclive r".pon.e. The lime ~o."r.e. of the phy.iological 

and luhjC'cti.ve reaction I to the telt .oundl ·al.o lack cl~.r corre'PC!ndcnc.:~. 
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I. INTRODtJC nON 

Phyalolopkaliilnd p.ycholo~\c.l.~eaction.to sounds can b.:- qUite varl~d 

in nAture. and much remains to be learned about rhese responses basic to pr,..dlc:lln~ 

human toleran~e ar.d .J.cceptance of ,uch atimuh. These reseArch needs have bt-- OrT1e' 

more apparent with tlle growing problems of envi~onmental noise .pollutlon and demands 

for nOlle control. Indeed, riling noise level. from burg~onin8 ind~.trlal. tranlporta.­

tlon, construe-tion', and recreationa.l achY'ties perroleate modern IOclet')', C()mpol1nd~'I'1~ 

thi. problem i.. overcrowdin., especi.l.lly in metropolitan areas. which dt'nl~s adll"quah' 

opportunitie, for qui.et and gai.ning relief from ,uch noile insults. 

Over the years. Harrill (195;). Bu~nl (lQ6Ql. Kryter qq;r)l. B,·rar.,·k 

( Lq71 I. and tbe En,,'ironmerual Protection Ag@ftc'I (i 9i 1) ha,;,@ furnlsh~d iat.rly c()n 1 j)lt:·:c 

and opdated reviews of lnlormalion bearin~ on the de~radl;,g eHects of e.~c,,5S,,·e ,o'~nd 

and noise ex.posure on man. Aural proble-ns, 'nam~l)" .nOlse-1 nduced ht"j r lnJl, hr. pa i r" 

ment and "'lask,ng of the rec.'!ption of wanl~d sou.nds. notably speech. ha~:· );.at"r. ~:.cte:1" 

li\"el~· doeumented. While there are still lome shcrtcominifs. data In this area ha'·e 

be~n used ~o formulate exposure limits (0': conserv1n~ heartnti, or satisf~'~ng spte',:ch 

con-:muntcation r~quirement•. 

Lei. d.eta.iled. information t>x\etl \on regard to eJC.lra-aural ~({ect5 of 

.ound and noise al defined by phrsiolojical and psycholo!!ical change. whic" .. "tond 

beyond or are apart from par function. LJr spEiPch reception process~. per se. P~r­

hapi the most drama.tic. example of such changes is the startle pattern t~'pically cori ... 

lequent to th.e occurrence of an unexpt"cted inc@nse sound (e. 8. car back-fire. explo­

.io.,). Physiological changes triggered here 'nelude a sudden rise in blood pr"sl"rf' 

a.nd drop in he~rt rate. gapl or breakl in the normal breathing pattern, ce,satior. of 

digestive procelles and Iharp mUScle contractions. Coupled to these phyliololliclll 

reaction. are ·feelings of fear and alarm owing to the luddenness of the insult. With 

{. 
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frequent repetition. or .uch .ound., th(,"~h' fl·:"' ... :·.·.·.,· I'~ !:.") tub.~d~. 

Longer la.Jtinll and more .ubt~t· physiul,,~ical ar.d psychological 

reaction. ~l.o may occur for long-term eXp<)sur"'s 10 inlense' conlinuoull-type noist' : 

as (ound in heavy industry (Jansen, 1969; von Gierk~. l~a5;' Antica~li.. ~nd Cohen. .. 
19;:)). Available data augge.t cer~ain alleralions in thC" c.:ardiuo"alcular arod neuro­

logical (unctions o( workers so exposed. Subjrclive r~aclians to th,s :}"pe oj noise 

experie,,:e are lome-»hat unclear .ince mo.t worker. prol~•• that lithe')" don't f'ven 

bear the noi.e". Neverthele.s. a .ignificant number express lee-lings pf undul' fatigue 

and irritability. and problems in Inter-personal relationships both on.and.o((.th".job 

(or such workers have been ,repLrted. (citrd in Kryt~r, 1970i 

All o( the abr)Ve e.xtra.auditory (indinls J:lave been noted 'lndrr acoustic 

condition. whh. 1 hold obvious haz.ard, to hearing or are. clearly'noxious. to th~ ob't.·~\·l'r. 

O( pri,mary concern to this study was the characterization o( phy.inlo~lcal and psycho'­

I 

10lJ,cal re.pon..es evoked by .ound. occurring ilt level. po.ing nO di.tinct harm. Such 

sound stimulation is more typical oC everyday experience. Indeed.!he intent oC th',s 

research wa.s to l~arn how assorted .ounda dille ring in thei.r ac:ousti.c quality ((rom 

abrasive to smooth). in familiarity ((rom well-recognized to unknown), and in mean­

inl! or a ••ociation (from agitation to calm; could aifect onel. reaction. both aubjt!ctivel)' 

and physiologically. SpeCIfically, Ihis .tudy adcir" ..ed itselC"to the £...lIo,""ng quest;'>n., 

\. Are thr.e reliable physiological reactions to .ound. 

which are oUenshoe in nature due to acou.tic or oth~r 

qualitirs that may be distinguished ir"m those produced 

by sounds which ar.e pleasant? 

Z. What is the nature 01 the correlation between physiologIcal 

reactions to th~.e .ounds and subjecti.ve a£(e-ctive ratin~.':' 

3. Are there parallel lendend.. toward adaptation and .. 
accommodation for both physiological and subjecli"e 

z 



reaction. to these lOund. with ....ta'Md or repeated 

expo.ure. or are the time course. of the.e reaction. 

different' 

4.	 What eHecta do certain favorable or unfavorable conte,,:ual 

a ••ociation. given to lUlnoying and more plea.ant .ound. 

h.ave on the phya;olosical or aubjective reacti.ons evoked 

by tbe .ound. ~ 

This effort to iind an.wers to the.e que.tiun. can be regarded a. an 

exploratory one • • e~rching for lead. to more deiinitiv:e rea.areh. 

0" 

__1L--	 _ 

/-, 



'. 

>;;-. 

It BACKGI\OUND 

A. Review of Phyeioloclc Reactions Evoked by Soun': 

Tbe current lit. -&lure ufere"lces auorted effects of noi .. on extra­

auditory pbyliologlcall",;ctionl (Jansen, 1969; EnvirolVTlental Protection Agency. 

1971; Anthony and Ackerman. 1'5': KrYter. 19701. However. these observation. lack 

for Iystematic Integration. tbere belnl only tentative alrument amollg researcbers al 

10 tbe'r stre.. lilniClcance. Revie""" by Anticallia and Cohen (19701. )Ilixon (19711. and 

Glau and Singer (I'HZ) infer that intense noiae conditions can caule stresa .. defined 

by certain changel In cardiovalcuiar. neurologic. and glandular f"ncllona. Such changes 

are relponle manHeltAtionl of the Iympathetic autonomic nervoul I)·.tcm who.. ir: act~"'a­

tlon coincides witb heightl'ned emotional pxperience. Of interelt here wu wbl'lber 

,hel" typel of eXIra-auditory pbyslologlcal chances could aho be ..vol<£d b~' tr.ore 

mode rUe levell of loundl owing to their atoultic q .... lity. familiarity and meanine. 

A lurn..~arl· of information bearini o'n the aforementioned pbyliological indica tOri al 

aileeled by IOU.,':! iol!owl; 

I. Cardiovaacular Relponse Measur..s 

a. H"art Rate (HRI - In the for~iln literature. Taccola. Straneo, 

ard Bol!.io ,Ill031 ar.d Shata:ov. Saitano". Bradlhaw. Glotova (l96Z1 report that expolure 

~o InlenSeo occup..'ion&l-t~"'Pe noie. increalel the incidence of cardiovalcu.lar irregular­

,ll". such as bradrcardia (dec rea.. ill tbe cardiac ratel tn workere. Thackrar and 

,ouchltone (19~O) found Ihal the firel unexpected and tbe lublequen' burlta of 11~ dB 

random nois. resulted In a heart rate relponse conlisllnl of an initid licnificar.t 

accde ralion during lhe first 5·sec. inlerval ariel' stimulation foil_I'd by a rather 

abr'Jpt decelrration. In a I.,cond studf lTl-ackray. 197Z) thoullh. wilh repeated 

expOlurea to limulated .onic booml ran!ling in peak overpressure from I to 3.9 

( 
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pound. per .quare root (p.r.l. an overall .upprelSio~ or heart rate "'"S noted. The 

ditterence. in the re.ponse pallern. obtained in the two ,tudie •• ho",ever, were 

anributed to the probable difrerence, in the loudnes. level or the stimu!& employed. 

Compared with thesf! findings. a definite heart rate acceLeration in response'to simu· 

lated .onic beoms of. 63 pal. to Z. 5 pst., was oc.tained by Becker. Poza. and Kryler 

(19; I). _bile the heart rate relponse to various nonirnpul.ive noises suc:h ,.1 a vacuum 

cleaner. barking dog, motorcycle. and freeway trarflc at levels betwe.. n 6l-BS Max dBA 

were not .urfi~i.ently consLstent 'to indic.ate' either accel.. ration or decele'rl:tlon .. 

b, Blood Pres.ure (BP) • It has been .ho\.vTI by Lehmann (1956) and 

Jansen O%9} that moe.rate level noise exposure (70 dBA\ cause' va.oconst~ ictlon of 

the peri.pberal arteries. Furthermore. tbis response .hows only limited ~d~~tatlon 

with repeated exposures to the same,so'lftd. Linkeq with this ~asoconstrictionappear 

to'be char.ge. in arterial blood pr~'..ure as reported by, Flo II (1'10,1\ that s ..em to ren"ct 

a c!,mpe,nsating action by the heart, P~nornarenko (1'16&\ also notes a decrea',e in the 

s~'llolic and an increase in the diastolic bLood pre••ure in iridl.lstr;ill workers e"posed 

to high level nOIse'. 

l. GI.ndular Re.ponse Meaaures 

a. Gah'anic S\"n Re.pon~e (GSR) - ~1eaaur"ment of electrodermal 

responees. 1. e .. rbe decreaee in skin .resistance occurring in response to emotional 

pro\'okinl stimuli (I)arrow, 1937, 1934; Lindsley. 1958) hal become an 'important aid 

to ,m'eslI'i!ators of p.ychoph\'slologic phenorr.e';a. For example. Thackra\, a'1d 

Touchston~ (IQ72, 'g17~). Glaaa and Singer II %9). and Thompson and Spencer (19bOI 

h.. ,,·~ .all demonslraled.a sharp drop in galvanic tlkin reaiet.apce mealurel aa part of a 

"startle" respon.e to a .udden bunt of sound. GSR meAsurea here then show rapid 

habituation ""th repeated exposures. In A recent aNdy by Atherley. Gibbons "nd 

Powell (1970)., subjective importance of 1Iome sOllnc1s, ... g., aircraft. alarm bell. 

typewrit"r and bab)' cr,ing. waa fOllnd to b. significantly correlAted with changes 
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in akin reliatance. 

b. Gaatrointeatlnal Motility (G. I. Motility) - The audden, 

uM"pected occurrence of nol .. at even moderate levele of illten.ity producea a 

complex bodUy cbanle that featurea increased I ..trointes.t;nal (C. I. ) activity. For 

e ....mple. !)avla. Carafolo. and Oault (1957) fOllnd a tone bunt of 95 dB ISPL·re.D002 •• 

Microber) to procluc.. a riae in amplitude of the p.tr-oint..,.tinal waveform reflecting a 

tonic contraction. In a study by Stern (1965). it was .hqwn ibat a 500 Hz. tone o( 70 dBA 

cauae4 more 0.1. motility than lower levela of the ume sOllnd. 

l.	 Siochemica! Reapo"ae Me.aur.. - Catecholamine 

.M 17-Hydl"O"ycnr-~ico.teroid(l1-0HCS) 

The catecholamine. (..piaephrine. llorephinephrine. etc.) .nd 

17-0HCS.a.re a gr-oup of hor-mon..a .ecret.. d by the adrenal medull. and .drenal 

corte", reap..ctively. Principal nliance bas been placed on Incre....d aecretion 

levela of 17-0HCS and catecholami"es to indicate the d"lr-ee of atresa impo.ed upon 

the human orgalli.m. High I.. vel aound expoaurea, e.I.• airen levela of lola dB. have 

re.ulted in increaaed aecreciona of theae hor-mone. In .nlmals reflecting apparent 

a ..vere dellree. of .trea. IAnthony and Ackerman. 19591. Under I... inle".e noi.e 

condition •• however. there ...em. to be hormanal cbangea in th-; oppoaite direction. 

Vnder is dBA nol.e. sak.moto (1959) abowed that indUltrial worker. excreted!!!! 

than normal levelo of ur-inary 17.Ketoateroida (l7.Kal. Atherl..y. Gibbons. and Powell 

f1970) found a decre.s. in urinary t1-K. when expoaed to labor-atory .imulated airc raft 

noi ... at 95 dBA and typ.. writer noiae at 70 dBA which were judled more importanl than 

whil.. noi.e of 82 dBA wbich .bowed litll.. chanle in 17-Ka relative to c mlrol m .... ure •. 

Th.. author. attempted to explain th.... finding. by ."Ig". ting that .the lenglhy ex?oaur. 

Ir1l.1•. in thla .tudy. eapeclaUytho.e cont.lnl"l aircraft and typ..writer noi •••• cau.ed 

the ."bject. to become quite tired. Under thes.. conditiona the re can be diminl.hed 

adren.1 cortical I.e ti vlly . 

._---_._--­
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1 B. Review of Subjec til,. R ellC tions Evoked by Sound 

Assorted .ubjective e"periences. muod., feelings bave been induced by 

aounda owing to their acouatic features' (frequency. intensi,y. tempo. timbre. shril!­

I\eaa' or to their non-acouatic qualities (familiarity, pleasanlo unpleaaant aaaocia­

tion~'. Cohen (19691 discuaaed the various ways in which individual attitudes and 

feelln,g. are directly and indirettly Influenced by ce rtain aounda. Included as illus­

trations of the direct effecta were (II the chill-like leelings caused by chalk scraping 

on a blackboard or by some other abrasive t·,.pe 01 aound. (2.) moods ranging from 

calmnesa and contentment to exc:itement and elaUon ~v':"ed by musical sounds when 

tempo. rhythm. ano.melody are varied. (J) positive attitudes created in employees 

toWards their work by inlroduci•• g music into the indu strial setting (Uhrbrock. 1961). 

Concern ina speeific. properti"B or the acoustic stimulus. it was noted 

tbat annoyance, renected in nesative leeiinSI and atti.tudes, was aroulC!d to a great!'r 

extent by some characteristics of the sound than othe,ra. Genera.lly. annovance grows 

with increa.sed inten.ity (i. e •• 'ftcreased loudne- •• ). with higher frequencies Ii. e., 

higher pi,ch) and with greater amount of variability in occurrence of tbe sound Ii. e. , 

the more intermittent a.nd random, 'the more annoying). 

Furthermore, sounds .have indi!"ectly influenced personal attitude8 and 

feelings through the information being cOllveyed. Annoyance reactions ~voked b~ 

many sounds have resulted not primarily because the sound i. too loud or too shrill 

but becau'se of the distr~... alarm. or oth~r unplealant meanings which ha.'''' been 

t communicated. An example of this typ~ 01 reaction Is found in the annoyanc.. elic... 

by th.. sound of an approaching aircralt because of the attached fear of a possible 

1 crash (Borslty. 1951S: Parrack. 1957). Similarly. the lear connected with ,he siren 

l 
of a patrol car or the clangtng bells of a fire ehsine sometime. renders these Bound. 

7 
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the mo.t objectionable .ource of audito~y annoyance next to televl.lon and radiu 

wrre due noc to the loudne •• olluch communication, but r.ather to thr references 

to other patient.' condition., operation. and .ymptom. contained in thun (Coodfriend 

and C.. rdinell, 19631, The.,. pleaoant or unplea.ant a ••ociation. along with .uch 

additional factor .. a. the Ii.ten"r'. unfa... iLiarity ":i~t1 the .0Ulld or the nece •• lty or 

advaMage identified with it weigh on. th" individual'. judgment of acceptability. 

In order to be able to quantily and compar" the.e varied reaction. evoked 

by th" different aeou.lIc qua1ltl"a or non-acoultlc featurea of .ound., twc m"••ure­

ment technique. depending upon human judgmenta were can. Ide red in thl•• tudy, 

1. Subjective Rating Scale , . 

Rating acale proc~dure. repre.en! merely an orderly description 

of the judgment. people make eve ry day a. a marter of ordinary experience. In the 

exten.ive u.e of thi. method for 10 alimating .ubjective reaction. to .ound, partie ula r1\' 

with regard to relating the .ubj.cllve reapon.e to the phy.ical charact.. rization 01 th" 

.ollnd event. &eve ral key fact. about .caling the.e .ubjec tive judlment. of .ound. ha~.. 

"m.. rged. Kryter (19701 h... noted that the word "aMoyance" i. commonly uoed to .Ig­

nily one'. reaction to .ound that i. ba.ed not only on the unwantednes. and objection­

ablene .. of .ound., but al.o on th" emotional content. unpl"a.ant anociallon., or 

novelty which the sound may have lor a particular Individual. In ac .. ling jlldlmento 

of .~und. where theae aspect. of the Individual experienc" are important, annoying 

app"ars to be a more effective de.crlption tban loud or nol.y for anc horlng the .cal". 

In relation to the .tructure of the .cale, Cullford /:95-&1 and Conklin (1923) have .ug­

,e. ted that for a bipolar scale the number a! optlmal divisions i. nine. although others 
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have uaed as ma2Y aa twenty £lve (Bregman and Pearson, 197Z) and as few aa seven 

(Beeker.- Poa and K:yter. 1'l71). 

Uslnl the numerical form of ratlnl scale. other Itlldies have reported 

subjective ratln,. to some of the SOllndS used In this stlldy. At moderate levels oC 

t e""olure ranginc Crom 62-85 Max dSA, mean ratings oC llnacceptability yielded the 
I 

t
 CoUawlng ratllt.order oC aelect typleally annoying SOlln-la: vaCllum clea""r aound,
 

f Creeway traCHc sounds. barking dog. truck noise, and mowrcy"le noise (Becker. 1'9il),
 

,2, Semantic Differential Measllre oC Meaning
 

Auditory experience has a rlchneu and variety, that Ca. e"ereds
 

those aspects represented by just loudne.. or noisiness. Ever. a pure tone, the 11m·
 

plest type oC .ound. has attributes oC loudness. pitch' and volume, (Stevens and Davis,
 

1938), Complex tones, being mixtures oC pure tonrs, vary in 'lU2l1ty or timbre and
 

seem to have" ill additlo,n to loudness. p!tch and volume. 'luali"es oC brigbtness, rough.
 

ness and Cullnes. (Llcbte, 1940), Everyday sOWlds and music grow In dimenslonalitl'
 

and variet'y as they are exten,!ed in time, and tbelr {\Oil richness emerges 'as they Corm
 

a sequence spread over time.
 

I
I 

Only a Cew studies oC the richness and variety oC auditory experienee 

have been done. Solomon, (l957, 1958) using the semantic differential approaeb to 

thr ..erblol de~cription oC objects. events and perceptions developed by Osgood (1957). 

I allowed sllbjects to rate 20 different paulve sonar sOllnds along 50 dimensions as 

deflned by pairs oC adjeetlves In opposition. Tbe result. suggested that peoplr can 

I 
rr..e.nin~lu.l1y evaluate .oundl on a magnitude dimen.i.on (beavy-light). on an aesthetic. 

eval_live dimension (good.bad, beautiful-ugly); a clarity dimens,on (elear.halty); a 

security dimension (gentle-violent, ..fe-dao,gerous); a relaxation dimension (r.. 'axed· 

tense); a familiarity cllmensiol' (familiar-strange): and a mood dimension (colorC..u­

(L" ------------_._'
l~'''__.'''_.'''_IIIil..mm.s """......s...__......_-_..__...._-- ­
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colorlel.). Thue elimeRllonl elemonltr&te Ihe IIlverllly of .udltory eXfoerlence and 

itl delcrlption which II not llmU.d ta the .uributu of laudneal or noillne... 

Kerrick. Nalel, and Bennet $1969). in a Iludy where 16 brief sounell 

(mullc. vehicle loundl, and artWei&! loundl) were judled an each 0115 bipolar •
~ 

Icalel. fouad two major dime nllonl. The Ie we re de Icrlbed by lhe wordl ~. 

~ ~. noilY and by pleuanl. acceptable. rood and natural. AI In Solomon 'I 

ltudy (1957), loud and nol.f delcrlpllona wer.. uled al lyno'lOmoul while acc.eptabil-

Ity wal not neceuarlly equated with ellher of thele. 

C. Summary 

Thll revie", cMracterlzei a number of phYllololical chanlu and aub-

Jectlve impreilloni that can be Induced by lound ae\mulatlon. The pr"aen! atudy 

aoulht to meaaure and correlate auch cMn.. a and allO obaerve reaponae variall"ns 

with prolonled or recurrent expoaurea. The lounell utilized for Ihla purp"ae, whil.. 

of mode,...te level, vzried aready \n acouetic: quality,. b:..millarity I and. :neaninl 10 aa 

10 foater aubjec'llve experiencel ranllnl from plealant to unpleaaant in nature. More 

detailed conalderatlo" II liven of thue tell aoundl and paycbolosical and physloloflical 

reaponle mealur•• utilized In tbil Iwdy In lucceediDa aectlana. 

10 



m. METHODOLOCY 

A. Experimental DUi8'!. 

TYler.ty telt Ie I lion. over a period of fOl1r weeki lerved al the 

framework within which ih.. data were collected from each Il1bject. Thil period. 

al diagrammed in Figl1rt'l, incll1ded an initial three lellion. of 'b.leline phYlio­

logical determlnationl ·.,'thout any exp08ure to the te8t loundl followed by '16 sessions 

of I...:h expo lure. The twentieth lelsion did not invoive any exposure and served anI)" 

for debriefinll purpoles. 

t 
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Seta of .ound., Initially c:la ..ilied iU aver.ive or non·av.... lve In 

nature, were pre.ented durlnll 14 le.t .e••ion., Ib.. n!>fl-averaiv, one. belnll ~"llln..d 

.•..to· balf of tbe •..,bjecta durlll, the flr.t .ev.n-e.cpo.ure .....10". and the ave raive ~... 

for th. la.t .even .e.~lon.. The .,ther hall of th... ubject llroup III" .xpc-.ed In the 

rev.r.e order. Thl. dlvl.lon of tbe te.t .ound. and count.rbalanclnll of the order of 

,re&entatlon wa. nec... ltated !'>r .everal r.a.on., ..,.plalned lat. r. Tbe two final 

. te.t .e..ion. reni.lnlni Ollt of the total 16 expo.ure .e..lon. were 'ned for pre...niinll 

• U of the te.t .ound. for th.. aubject.' final judam..nt and Identification: 

A. 1£lu.trat.. c1 In Fillure I, the experimental c1e.llln c:on.l.ted of thr... 

pha.e•. 

Ac.....m.nt of Initial Reaction. to A .... r.h·e and 

Non-aver.lve Sound. and Cor ...lation of Subj .. ctlve 

Determination. we r. to be made wbether there were any r .. Iiabl.. 

phyaiololic and/or aLlbjective reactiona to aver.tve-type .ounda that might"be die· 

tingul.hed from Ibo.e produced by .ound. of I.... aver.l ..ene... For thl. purpoae, 

phy.iolOlliC .....c:t1on. were mor.ltor ..d for ·• .,bj..ct. dllJ'inll th.. lirat ..... ion of ''''polur.. 

to averalve or non-avu.I....ound. and corrdated with .ubj..cti ... judllm.. nts d lhe 

.. xlent of annoyance .vok.d by the .am...ollnde, Primary que.tion. to b.. an.we ...d 

he-re were: 

1: Ar. there any .illnific:ant mean.di(f.. rence. b.. twe..n 

pby.lololllc:.1 and .ubjectlvt' reaction. evok..d bl' th .. 

averal ....ound. IAV) and non-averai.....ound. I\IOA;? 

l. h there a .illniflcant correlallon belween phy.I"lo,.c ..1 

m.a.urea and .ubjectiv. r...po".... r .. f1ecllnll I'e l'C:elv ..d 

III •
 



annoyance to averl,ve and non-averaive lound? 

Evaluation of (A) Accommodation and (B) Adaptation 

Repeated and S...tain.. d Exposure to Aversive and 

Non-aversive Sounds 

The objective of Pba.e II ....a. to evaluate tbe e£iecll that repeated or 

.... tained expo...re. to aver.ive and non-aver'ive .ound have on the phy.iologic and 

.ubjec~ive reaction. which were initially ob.erved d.. ring Pha.e I. Accommodation 

w•• taken to mean a diminution or affective relponle, either phYliolo8ica~ or sub­

jective. over 111cc:••• i"e te ..~ .e.aionl involving the same aver.ive or non ..aver.ive 

.o..nd•. Adaptation referred to simi~r respon.e changel b ..t·with "'utained exposure. 

to the same sound. wi.thin a given teat .elaion. Particular lel.ionl lor the.eo observa· 

tion I are Ihowl1 in Fi IU re 1. 

Phase III:	 ModiCication of Reoponle. Toward Aversi"" and 

Non-av""iv,, So..nd. by Pairingl with Favorable 

and Unfavorable Contextual Materials 

In thi. llo.t phase, the differ"nt testl .ound. were heard in the presence 

o! verbal (narrative) or vilual (pictorial) contextual materiall which ....ere chollen to 

conv"y po.itive and nesative impre''''ion.. The objective was to d"t"rmine iCa pOli­

hve contextual reference would reduce- the initial unfavorable reactions gi"'en to 

averllve test Jounds and a negative conte"t o£bet more !avorablt'" re spon.~9 given to 

non.-av~rlive te.t sounds. 

Anothe r alpecl o~ Phase III was to a.ce rlain any changu. in lh,- p"r­

ceived meaning. of the t~.t· sounda due to theo introduction of the contextual matt' rials. 

Th.. specific '1ueation po.ed wat: 

1. Ar" Iher" any .ignilicanl diff"rencel betweel1 phy.ical 

13 

---------------'-"----------­



reaction. and .ubJectivu respo"se. to aver.lve and 

"on-aversive .ounds with coupling to favorable or 

untayorabie contextual refe rence.? .,.
""

Particular .ellion. (or the •• ob.ervahon. are .hown in Filure 1. 

B. Selection and Pre.entation of 'Te.t Sound. 

I. Choice and Manne r of Selection 

The te.t 'OUM' .elected tor u.e In thi. etudy wen intentionally 

cbonn .0 a. to reflect broad dilference. \n ~ quality Ie. , •••ootl>ina mood 

mu.ic, I~ ..eechlng file, .10101 level hummln. of Ian blower, rcrapin. of fingernail 

acroll a challl;boardl. familiarity (e.g,,' baby cryinl. electronic waveform Iweepl. 

and in{ormatlon c'ontent or meaninl (e. I ... vacuum cl~aner. traffic. and automobile 

cra.h. dOl ba..kinl ...ollin, Iud. electronically lenerated .ouni .i,nal.). 'Tltil 

dive .... ity .o...ht to elicit liltener experlencel ran,lnl fr<>m hi.h1y pleasant '0 

extl'emely unpleaaant for all type. 01 .au.ree. 01 aOllnd, i. e .. houle.hold. iDdu.ltr,a!, 

e lee: tronic. h.urnan. 

All of the telt lounda were recorded at a profelllo~1 aOlllld st..dio 

and incorporated into nUUler lapea. P:e..eco..d..~ IPund ellecll record••erved as 

the sOUrCe 01 the va.t majority of tbe 4G .eleCled lo';ndl. Olh~ ... were obtained from 

etectron\c waveCorm ieneratorl and orilln&l. live production. 

Z. Clauilicaaon 

The telt aoundl a. Ibown i.n Table I were" initially divided into 

"\.'f'raiYe .nd non-&vc,r.iloc catelorie. baaed. in part, on!. priori conatder:ation. and 

on the judlmentl of four recruited .ubjecll who rated lhem on a nin. -point .en.i tivily 

scale ra.nging from Very Plea lin, (rattnl of I) to Very Annoyinl (rating of 9). Tho. 

operational definition of an aveulve .our,d lOla. one havinl an average .ubjective ., 
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 r, 
Ic.ale valu~ of S. 0101' more. A non-aver.ive sound was one whole averale rating 

waa 5.000.. 1.. 11 •.i I

TABLE I 

CLASSIFICATION AND DESCRIPTION OF TEST SOUNDS
 
. (lilted in orde r of unplea.lantnels .s judged
 

by four subjects II> pilot study)
 

~ 

E._elf_III: 

W••dol1'lll a.ftl ElcUrOlllc 

Po••, 511. 

1"'111,...1 

Plat. Gl••• 

MllllteILa.._ •• 

.UrtNft 

Mllc"ILan.av,. 

.......1:-101.1 

Cluc'" Tick, All"'" 

'. 
1_...1....1 

IS 

s.-,•.•••. tnaa.le...••.I'ftl. 
S_ep 100 Ha to 1000 ... 10_ 

.' ) ..... "".r.al. 
51.... ,n..~.I •• Iqu.r~....,.""'.
aa," ~ "on t • :ont! " tim•• 
,., .....0 .... 

Tn_I.... ''IOIAr., 'IM 

..w.forma 
S......,. llOf'II Ma .." .. 

...h"III'I.'.~ 01\ 11ft ..: .... 

SlMI"I'" pi"'" ,tau W\nd.,... 
r_dowtl, 

P .. " lira"", QI'\ ".e" rna••• 1ft...:-., 
• Tr.nlc tNck.ro..nd. Lr.if,,' 

'111'1 .....I.... !HI t ~.h. pohe. 
I.,... Inllllar INS ... ,ttl.. ' 

rlft.",.''',1 u:"apl" Ic1'O" 
~14c"""'r• 

Kilh pUIl:h ,r\•• wllh moior
 

." bac ....ouni,
 

Tilt. 1.00·1 .... ,11'1 .1' rrprl ••• 
I_If:' I' 

":;.. 'Atr..4 ...CO..... 'l'OOC,," ,n 

...DOW'I" 

.a4du,. lip U, ..C1OUI1 _lid 
r\lbb"'1I ....... lo.t..... r 

C ..II.i.__Lt." rn'.....f illl••, 



TABLE 1 • ICont'dl 

!!!!1 
PI.,UII III CU, Ni.o......... 

Do••• rlr ,........... 

PI". e . ..••IC 

ID, . 

W ... rial 

, ... Be-.r 

Ma.uIDr.n ......,..., 

ht' ISulI'IlI.1 

P ..... 'h.,dl ........
 
,C.,a.oNI·t 

o..crlpl'_ 

Tw••II" I...... pI•• lle.., 
A'I'I.'.' , ...h.... I •••4.11. 

C.....h.l'p ..,lnB, • 

~lh•• I,,,,,,. ~.kro I'r.... 
,"n '''-nal, 
s , ,.1 . ..-. 
""c•• Rock U .ull; 
.1.cl"~ ,_ 41 111.1. 

'1OCall" 

G••" '"'111' .-..11 
....et. Mll r'''4I"11 

Lo_ I......hlrr""' • • 1 

ru.hia. "" 
I

C_ll__• 1'..... lot dnll 

II',. 'IM'. 

t_ .c ••~...4 d .... ' ••• 
I"'r.a 

1.1 1 rolh_ ,1 
.......... _t ....-.aI. 

Ch",,,,,,. crkk." I •• 

am",&l , ..... 

SllIow ""0'0' ••UI,. ._r
,nc". 
pt IId . 

ft1"CM.'''''''U.IC 
S....I~ "'f'I......, 0( ..... It<t&..Mc.",. 

Common to m ..ny of 'the sounds termed aversive were .l.COUBtlC 

qualities of sereeching. grindina. piercing. !Icralching • .and rattling. Such feature's 

., 
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justify the unplea'.l1t ratings. ~faDV in the non-ave rait.,e aroup had c:a.1m or smo"Jth 

qualities. Others. ~,~weYer, conveyed certain feature. luch that theil inclusion in 

the DOIl.a".rliY~ catrgory Iremrd quelti",nable. AI will lor noted lalto%'. I ..bsrq ..cnt 

j ..dcmrnll of thrlr loundl baled on thr relponsrl of thr entirr 16 ...bjrctgroup 

rrlu1ted in thr nrrd fo·r ~c lallificalion (Ire. Table III). 

A. already mentioned, the teat le ••ionl were db.idt ~ and in:luded lounds 

from either the ayer.ive or l1oft-aver.hte group (i. e .• 1 lucce ••ive dar. of pI . -en .. 

latioft of non~avr... lve lounds. followed by 7 l ..ccrlliY. dayl o{ prr.rntation of 

aver.i.t. soc",nd., or vice verla) • .al oPpoled ~ -;::,:"elenting luch Bounds in a random-

i.rd ordrr in anYone 1e.1I.lellio". This wal felt nrcrlsary 10 overcomr pouiblr 

I phY!.·lOlo,ic and "olychologic "carry ove rIO reaction. from' the "extr~me and mode .. 

I rate-" aversi ...-e lound. to the nOD-aversivp. ones. It waa r~coJniZtd too that the 

I 

!
 I'e?;.rati."u uI tl..e aOl.:n.d:- by leta of se.lioc.• t '}u~d a110 maximize the d~gree oi
 

i
 hypotheli~ed dif~erence'between reactions. both phyaiological and subjecth:e,
 

attrtbQ.ta.ble to aversive and Don-ave rsive loundl. Clear determinations o£ th.is 

I
I 

natu.re were 01.110 e ••ential lor evaluation o£ rel,ponl~ accomrno~tion :Jr adapta:ion 

..... lth repeat~d or IUltained expoaLlre to the l'atrH! lour.dl. 

Sesaionl concerned with the evalQ.ation ::J{ adaptatlon involv~d eight 

sounda. {our averaive and four non-aversive, aa originally ciallified (see Tabl~ I) 

I j
 and shown brlow.
 

I: Averli\"e ~on-Aver5ive 

Ii Filine S ..rf (aeagulls) 

I'

i l Clock TickfAlarm Reck'N :R 011 

. "'Vav~form Burlt Vac ....m Clraarr'"i I 
~. , i. 

Fingrrnail nn chalkboard ~ypewriter* 

'" R rclalSuird al aversiYr. {rom j ..demrntl rr"derrd by total a ..bjrct group (Ier 

Ta blr III). 
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Sub.equenl .ubjectlve evaluallon., bowe"e... r.ee Table III I found 

Nl'O 01 the lour noft-aver.lye aou.lld., 'ltypewriter ft and ""acu.urn c.leaner" to war~ranl 

recla••iiic.ation a. aver.ive o."ea. The evaluation. (or adaptation were thua baaed 

on ala aver.ive and t~o non-a"eraive aou.nda. TM eilht .ounel. repr••ented a 

v... lety of aeouctic feature., diffe,..,nee. in familia ..lty and they offered a wide 

.. an ... of aMoya"ce ..aUng•. 

Teot ....Ion. and eoadl.ioDO fo .. dete"r.>inlng cont."lual modifications 

of ..eapon.. utilized 9 .ound••elec'ltd from eacll of lbe original avenive and non­

aveulve c:laaaifica.ii>no. Tlleae we ...: 

Faucet D.. lp Babbllnl Brook 

Malic Ma ..ke .. Pen Rock 'N Roll 

\'iavltfor'" Bur.l Water Pump. 

Pow~r Sa.. Vacuum Cleaner~ 

Clock T.ck/Ala..m Typ,.,.,r1te .... 

II ;",,"ng H.n:>mering" 

H.ckoaw Fan Blowe.... 

Hilh Speed Drill Dog Ba..king" 

Plate Glu. B ..eaking Velcro Strip" 

Again, .ubaequent judrmenla by tile aubject. rae" Table III) Indicaled 

.hat all but lwo of tbe .oundo claa'llied u non-ave..,\ve. we"e unpleaoant enouilb '0 

be placed in .he a"enlve CategDry. Henelt, tlle evaluation of tlli. phase ot the .tudy 

;.'Reelas.IOed·aa averalve [rDm judgmenu rendered by total oubjecl srDup foee 

ITable 1m. 
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In"ol"ed 16 averaive and Z non-a"eni"e te.t l\luIMIi. The remaining 10l:lldl from 

each averll"e alld DOIl·averl'"e groupl were not coupledlO any respon.e-modiIying 

materiAls alld .er"ed a. controla. 

i 3. Format and Condition. of Sound Presentation 

r FOllr ba.lc tape. compri.ed of ten .ounds each were reproduced 

from a ma.ter t..pe of te.t .ound. u.ing an Ampex bOD Recorder for playback and an 

Ampex ACi-SOD for recordinl' One tape format, Ilam.. ly. 

Background White Noi.e 90 .econd. 

Test Sound 3 minutes 

Ba,ckgr....nd White Nolle 90 .econd. 

Test SOW1d 3 minute. 

Background White Noi.e 90, .econd., etc .. 

• erved a. the ba.lc .ound presentatioll .equence and a' t~ point of refereDce for 

"ariationG wbicb were made in otber te.t lape. to .uit different p!ta.e. of the experi. 

ment. Thl••e'luence of each three minute segment of te.t .ound being preceded 

and folluwed by ninety .econd. of electronic background white noi.e. had a. it. 

purpo.e to (al ma.k .tray te.t,roOln noi.e. (b). reduce Ihe ".lartle" reacllon al tbe 

onset of the tut .ound, and (clglve lbe .ubjecI an opporlUllity 10 perform the ••.b­

jective judgmeots as required. 

All (arty of tbe te.t .ounds. regardLes."f cla••Ification (ave r.i .... 

Dr non-aversive) and experimental pha.e, were reproduced on an Ampex AG-500 

Recorder. amplified, and pre.enled through th~ experimenter' •• ignal ~onitoring 

console 10 the individual subject., li.tenlng bioauraUy with KOSS 'PROI ~AA bead-

phone. moul\ted In a .pdnl headband. Each subject was .eated comfortably through­

out the te.tlng in a sound attenuated room who.e ambient le'(el was nominally 30 dBA, 

19 

'. 



-, 

Re,ardlea.oC aound daaaillcalion aDd experlmenlal phan,' all Ihe 

teata aOlinda were p'eaenteel al a moderale level of audio \nlen.ity. ThaI i., whether 

of a ateady .tate or oC .. more Impul.ive nature, Ihey were equated in overall recorel­

in, level and had an alldio ranle of approximately 7B-8l dBA, while Ih" 'white nol.e •v 
lIn"r ",aa maintained at a l"vel of apprOXimately 6l dBA. Theae levela were 

attaln~d by precalibratln. lhe earphone outputa lor the teat aOliod. via a KOSS DCC 

cavity heaelpbone coupler which waa In.tru~tlleel with a Ba.K 4133 Cond"n .. r 

Microphone. Sound"level meaaurement. ",ere then taken' ",Ith a GR-15HC .ound 

level meter on the .10.. avera,in.-A .cale Ire O. OOOl microbilrl for eitch recorded 

teal aound. 

Since partlci"ar upecta of the forma.t anel condition. 01 pre.entation 

of the .ouoda varied accordin, to ~e particular phaae of the eKpe rlment ;nvoh·ed. 

the." are .eparately di.cuued below. 

a. Phaae I. Aa.e.ament of Initial Reac t;c.na to Ave rI' ve 

and Non-averaive Sound. and Corrdation oC 

Subjec live and Phy.in)'lilical Mea.ure. 

UtlHldnl the buic tape format de.cribed prevloual~' (i."., 

thr"e minute aell"'enta of te.t' aounel preceded and followed by 90-."cond ."sments 

of white noil.), ei.th.er 20 dirCeJ"ent aver live lound. or 20 difCerent noft-&ver.i\"e 

.ound. were preaented Oft the nrU te" .... ion of tb. aeveft de.ilnated for each 

C'! [he two catelorie. oC telt lound•• · When the subject. had ll.lened to len "f"the 

twenty lIat .ound. (a time lap.e of 4~ minute.) the teat ...aion Wil. int~rrupt..d 

lor a 15 minute re at pau.e, after ..hich tb" remaining ten .o'und. we re pr"."nled. 

I,. Pha.e lJ. Accommodation and Adaptalion Proc....... 

After lIepealed Expo_ure and Suuained ~. 

Expo.ure to Aversive and Non-aversive Sound. 
;. 
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1	 (11 Accommoda tion 

I	 Subjective and phyliologic accommodat,on 

J	 procellel were evaluated by pre.enting either averllve Or non-averaive .ound.
 

repeat..dly over an e"po.ure p<!rlod of 3 lelt leuion.. That i., each lubjecI ....a.
 

eapoled to 3 lu«ellive dayl of aver live .ound and 3 luccelli"e dayi of non­

"veraive .ound. All twenty tell 10..n!!1 of one group were pre.ented in each o(
 

the th.ree respective .e••ion. and a' before, two 45 ..m'nu~ per\od~ were con"
 

due ted in a .el.lon with .. IS-minute relt' paUle between each period. The .ound
 

format wa. the .ame al the lirlt teet le.llon with the exception that, In order to
 

inject lome var.ety Into the expolure routine, t ....o additional .V.lematic random-


i&alion. of the tea .ou'nd. for each of Ihe four celt tapel were recorded for tho.e
 

pre.eatation•.
 

(2) "daplUion 

Subjective and phyliologic adap~tion proce..... 

within a .e•• ion were •••••sed (or the ellht .el~cled aver.ive and non-aversive 

lelt IOWldl through pre_enUng each sound to each .ubject (or 30 minule.. Four 

different .ound. were pr.....nted during each '.I,ion, A n"e-minute period of .ile1\,<e 

was gi.ven between ea~h. lGund and a IS-minu.te rell pau.se t.J.ke'n after the .u.bject5 

had Iilt..n..d to two o( Ihe (our .ounds. The tape format for one of the ....essions 

had the following aPl-"arance: 

Background 

Background 

White Noise 

T ..lt Sound 

Sil..nt 1nte rval ­
Whit.. Noise 

T~lt Sound 
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30 minutel 

5 mine-tel 
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c. Phale 01. ModiIlcalion ollleiponni Toward Averlive 

and Non-averllve Soundl by Pairinlll with 

Favorable and Unlavorabl'1 Narrative and 

Pictorial Contextual Materialo •• 
The elahteen loundl, lelected lor relponle modilleation, 

were prelented to the lubjecu in cOlljunction with aecompallylnl. verbal'and visu&1 

inlonnatioD ueed to modify ext.tinS reaction •. Verbal n.arrative. of one to two 

minutel in lenlth•. depietlnl plealant lettinll" were liven jUlt belore the pre len­

t.. tlon at ,each.averltve tut lound. ~ven to eillM color llidel, depicting ["enel 

that 1'roduced a limilar Cavorable "let" w,,: re then lhown limultaneoully with the 

three-minute .egmente t;.1 te,lt aound •. For non-&ver.ive .ound.~ the nal'rath-c 

and pictorial materiall delcribed an unCav'orable or unplealant litua.tion , (See 

Appendix 0 lor delcrlpCion ol contextual ma~eriaill. The loUowing brei.kdou·n 

Hlu.trate. the pre.entation l~rmat. 

'1lhite Noile 90 lecondl 

Narration l-Z minute. 

Teat Seund w/Vilual ) minutel 

White Noiae 90 lecondl 

Narration I-Z minutel 

Telt Sound w/Vilual ) minutel 

White Noise 90 lee ond., cre. 

T'he 55-minute expo.urll!' wa. repeated twice with.tn th,o rrspon.,'"' 

modiCieation.....ion Cor both the q aversive and q non-aver''''e'' loundl. The eleven 

remaininll loundl In each IIrouP were net cuupled with any contextual mat.. rial •. 

• See commentl on Pl'. 18.19. 

zz 
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c. Subj"ct Recrultmer.t 

Ii ..mp1e of ~4 lubjectl of both le:<eI rangin, in a,e from 19 to 43 

year., repreaentative o£ an averas__ c,,,rnmunity population, were recr\1ited from 

newlpaper advertilinl media, employment aleneiel, college placement Ie rvice., 

and palt emp10)'ment appllcatil)J\1 files at Soutbwelt Relearch lnltitute. The 

lampie of 12 m".lel and 12 femalel equally diltributed in three age bracketl 

119 to 26 yrl., 27 to 34 yrl., 35 to n yra.) were recruited at a rate of four 

lubjectl pctr month for lix mc>ntbl. The leiected lubjoctl were paid.$~.·OO per 

hour for their participation, with an added bonul of SIO. 00 if they attended eye~y 

lelliotl of tbe eqerlment. 

Of t"ele ~4 lubjectl, 16 members conltituted the I"mple upon which 

the major relultl reported in thil Itudy were baaed. A pilot Itudy dur.ng which 

the telt lounda were clallifi~d in the firl' grouping of 20 averliye and ZO non­

aver.ive aounda requi.red the uae of the lirat four lIubject.. The data collected 

from theae lubjects anol the next r"ur were not inchlded in tho: analy.il beea.. le 

the experimenta: telt conditlonl, under which th"se ei,ht lubjec tl oer"ed "ilrled 

in aome important re.~ct. from tho·•• treatment, Biven to tM La,t aiJcteen aubJects. 

Subject selection wal baled on the following criteria: 

(1)	 Between 19 yean and oIS yearl of ag.. 

(21	 A willlngne.1 to participate in all phale. or the expe~iment.. 1 

aeriea. includi.na complet~ coopeoration in .Ub~lttin8 Z-l-hl'l1r 

urine lamples and in beinjl fitted with elrctrode. for phl'lioloj(ic 

m:»nitorins 

(3)	 An otololic medical examination re"ealinll no abnormalilies in 

ear .tructure or aural pathology 

(4)	 Dlverlity ill occupation. 10 that the Ample wal not completely 
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compo.eel oC collese uuelenta or hou.ewive •. 

Pun-tolle-air-conc!uctlGrl aueliolram. were perCormeel on the lelt . 

,and rilht ear. o( each ."bject volunteer ...hich inc1ueleellbre.hold eletermination. 

at Crequenc... oC US, 250, SOD, 750, 1000, 1500, 2000, 3000, 4000, &000, 8000 

He. Any potential .ub)ect :hat .howeel • hearing}n.. o£.lO dB or more, averaged 

over 500, 1000, and 201)0 Hz in elthu ear, wat not accepteel Cor the .tuely, The 

te.Ung (or applicant .creenlnl waf ~erCormed in accordance with appro,ved audio­

metric procedure. ".lnl a Beltone-9C callbrate<i pure-tone audiometer meeting 

the .pecinca~ion. oC tbe American National Standard. [n.tltute CANSII (Se. ';-196'1) 

and ",a. conducted in the ...me .ounel ..'tenuateel te.t room "&eel In the e>:perimental 

...... IOll.. Prior 'to illitiatioll o( inelivlelual,"-earilll tuting, the mo.t recellt .iRllili ­

cant noile expo.urea were noted .0 a. to t&Jr.e into account po•• ible elevation. 'in 

hearing thre.holel. renecting temporary 10 tie. in hearilll ...n.itivit.Y, 

D. Te.t Procedurn 

L	 PhY'io!osica! M'.....rement. 

PhYliololic reaction. to aver.lve and non-aver.lve lound were',/ 

I
 eval,uated by changn in l\ea~t rate., .y.tollc and dia.tollc blood pre.... re levell •
 

....in r~.i.tance. la... rointeltinAl contraction•• 17-hydroxycortiCDlte roid leve I., 

and catecholamine levrll. 

A variety DC in.trumelllatloll wu u.eel ill ,)rder 10 monitor anel 

r,..curd t'hr phy.'olo8lC ,reaction. of the .ubject. However. the majorit~· IJf phyliolo.':'lc 

s'llnal. were monitore4 by the appropriate Beckman Input Coupl,,'r. "".1 d,.j.>'''I'''d un 

an O£Cner Dynograph Type R, B-cllannel .t,·lp chart recorder, at a pa.,..r .peoel of 

. ! O.lcm/."c. Critical epoch. of the experimental .equence were ind'icated on th... 

• tripchart recording by mean. DC a prollrammed event marker "'l\Ich was activate.! 

h 
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by a 1500 Hz \dentifyillg aignal originating from the lecond channel o( the dual 

challllel Ampex AC-SOO recorder. Thil marker waa activat,.d. (or ,."ample. at 

the onaet and termillation of telt lounda and allo Indicated palaage o( one-minYt,. 

intervau. of time. Phyaloloaic par -net,.rl reqUiring el,.ctrod,.1 (or lignal acqui­

Iition mad,. Uli! of Beckman ailver/IUnr-chltlrid,.. Ihi,.ld,.d. biopotential akin 

electrodea. Baeehne oJata were coll,.ct,.d for all tll the phYlioltlgic param.t":'1 

under quite cOll.diliona before any e"poaure to the t,,"t aound.. Thea,. data .01,. rIO 

then compillred to phyliologic data collected under telt conditionl impoled by 

liat,.nlnl to daily aelllo.na of av,.raive ,:,r non-av,.reiv,. aounda. 

H,.arr.rate ;HR). aalvanlc akin r,.lponl,. (CSR). and gaatrointe.li,.... l 

(Gi) motility we re monittlred continuoully throughout each t,.lt· ",,",on, Both 

ayatolic and di.. atolic blood preaaur,. wen I'nbnitored at the ~ginning and at the 

,.nd of ,.acb teat I,. .. ion for 3 on,..minute periodl, Cumulative atr,.l. wal ..valua­

t,.d by bioch,.mical anal)'.,," of urine for .'Inificant amounta of 17-hydro"ycorti- . 

cOlt,.roid (l7-0HCS) and catecholamine' (CATECHI Hcretion level. after ,."polure 

f)f!!!! test leo.sion. of I\on·aveorllveo C?f aversive sound. It mUlt be noteod here' that 

al a re'lult of tb,. lubjectiv~ judllm,.ntl render,.d by the total aubj,.ct group and th,. 

subsequent rec~a•• ilication of 12 DC the Z.o non~av.r.tYe .ou"'... as a\·~rlive (see 

Table iU). the blood pre ..ure and bioch,.mical mealureme-nta 101,. re partially con­

found~d. Si~,ce thps, mralurpnu"nts were abtain.d only at the be~inning and ..... nd 

oi test sessions or after a. specified r. mber oC t~.t Sf!ssi.ons whi(.h wcrt" under 

the non-aver.ivf! sound conditions ba.~d on the original classification of th~ 

.tlundl (Ie,. Table Il. they. are in reapo".,. to both non-aver.,V,. aounda (~ .ound.) 

and aveu;ve .ound. (12 loundl). TIw r,.maining phYliologic indicators (H"art 

Ra.te, G~ I. Motility, CSR) wer~ mOnhOff!d continuoully, howev~rt .nd were 
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lin"ated to & .pec~tc ,oWld by me• ." of the event and ti.ming ma':"kerl. Hent-eo. 

thole mealurel were able to be I@parated an'" analyzed accordlna io the recla.. l ­

lied te It loundl. 

a.	 Cardlo¥alcular Ilelponle Mealurel ,• 
Ii) Heart Rate· Continuoul heart rate VIal mea.ured 

from tile R-wave componellt of the .teG by cardlotachomdry Ulin, the .talldard 

Type U frontal plane EC G arranllement. 

Two dependent variablel were .... ti.tically analyzl'd. 

namely: 

Avera.sc Hea.rt Rat" • a.rithmetic averaqe of beAt. 

occurrin, per minute 
" , 

Peak Hearl Rate· max\murn rate PoeI' minute 

(Ill Blood Prellure • In tMI lIudy, both Iyltollc: and 

d"ltolic blood p.elSure were monitored imn-ediately bl!fore and alter each "II"'" 
with an Arterio.ond" Model 100bl featuring automalic cul£ inflation an~ aroalogu.. 

Sy.tollc Blood PUI.ure • mm Hg averaged for 

one-minute periolb 

Diastolic Blood Prenure- rnm H~ 

one·n"!, 

b.	 Glandular Relponae Mea.urea 

(II Galvanic Skin lIelpon.e (GSRI • GSR wal mon;'or"d 

cr...ntin~ou.ly to a'le.~ the ell.ctl or IIOLlnd on ba.al akin Rliltanee by analyzlr.a 

.hort-t.,.." inUiaJ·reactionl and lona tenn cumulative trendc. Ten micl"o-amprl"t's. 

were pa.aed through t"" middle .eament of the middle finser <if the non-preferred 

Zb 
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hand to the dOrlal lurface of the wrilt on the lame hand. The dependent mUlurel 

conilited of: 

Peak Amplitude. maximum amplitude in lmmh,,") 

occurring within Ol'le' minute 

Freguency • number, of re.ponae deflection. 

pe r minute. 

Iii) Caltrolntelt;nal IG.1. ) MMility - In an .. flort to 

a.••e •• the effect. of the telt .:oundl on vilceral ml!.cl~ motlhty \n th~ lnteahnal 

tract. an electroiastrogram wal continuoully recorded from th.. upper left and 

lo....er right quadrantl, leparated by fou~ inchel, tranlversing the umb.hcul uf 

tiW abdominal region. T~ two depend .. nt variablel analyzed were: 

Displacement •	 change in millivolU fn\\'. ) 

between tbe end point. oC a 

one_minute' ba&.. hne. 

Peak Amplitude - maximW"l' amphtud.. change Imv. ) 

occurring with." on(" nlinutt"' trom 

the two e-nd point. uf a b.a.se lLn~. 

c. Biochemic... l Reo.pona .. Mt'aaurea 

Becau.e the lev~l of acti.vity ot the adre>nal cort~x i.1 a 

ftlnd.nlt"ntal con.i.deralion in the question ut whe>ther no"C h'\:l-l ;lCtS 31 a strps80f. 

uri".. sampl". were cnHeeted dur\nll a Z-l·.hour rn'riDd b.·for,· e"p.aur" .ID .n~· !pst 

sounds (bast"lin.~). after expoIl,lre to non ...aver .. \v.e'*-.ound an~ after ~xpo.lJ.re to 

&verlive lound. Two dependent variable. were mealurC'd: 

~ Thil il a confounded category, lice pp. Z5·Zb }: lZ of thele ZO .oundl are more 

correctly categorized .s ,averlive. 
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17. Hydroxycortlcoeteroide -'Urine collecled over 

Z4-hour period 

1.../24 bra.) ..'I ' 

Catecholamine I - Urine collected over 
:II 

Z4.bour period " 

Z. Subjective Mea.uremente 

a. Rating Scale Mea.urn of Sen.lllvl.!Y 

Subjective ane••ment of the extent of anno)'ance was 

evalualed In thi ••Iudy lor e~~ e"poillre to 'ound dllring allleiling ....ions, u.inK 

a epedally prepared .cale. An exampl"e leclion of the raling .cale I. Ihown below 

wilh the complele .cal. found in Appendix A, 

SUBJECTtV£ RATiNG SCALE 

lnetruc U,ona: indica Ie how the lounel affected you by placing :a'n X mark in the 

blanle Ipace whlcb be.t repre.ent. bow yOIl felt wb,le Ihtening to the lOund, Be 

.ure to marie only one Ipaee. 

SOUND NUMBER 

Very plea.ing Very ~nnnying 

8 OJ 

,Thi. Icale revealed the extent to which a given .ound elicited 

pl"asanl or annoyina lmprellion., Each .ubjeci had the opporlunity to rat. all 

the te.1 .ound., botb averaive and non-averaive. at leall 3 timea In the total "udl', 

Thol" .ound. lpeelally ••Iect.d for eval..allon In Pha •• n (Adaptation) and Phu" 111 

rllelpone. Modihcation by Contextual InR..ence) we re p..uented even more often for 

"' 
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.ratinll. Subject. were in.tructed to make their judllmenta after they had listened 

to the three-minute aelment "f test IOllnd, i. e.. to perlorm all writing ta.k. dllring 

the white noiae aelment following the aound. 

b. SOllrce Recognition 

In addition to the aubjective rating given, the lubjects had 

the opportunity on their initial expo"llre to both groupa of teat aound. and on the 

15th ilnd 16th teat »elliooa. (.ee Fi,ure I) to identify the .ound or delcribe the lound' 

10llrce In their own worda. Thia identification taak, the form ror which i. found in 

Appendix B. waa to aacertain the initial familiarity of the .ubject. with the .ollnd 

and to note any improvement ill recognition of the .ollndl with .Ilblequent expC".urel. 

c. Sem",ntic Differential Meaaurea or Meaning 

'Apart from the aforementioned re.pon ..... each subject also 

rated the teat .ollod. on a .et of adjective scalel al derived fr"m the ~er'nanlic 

ditferential technique uaed In meaaurlng meaning. The ICalea we re derived. in 

part. from antony", word Ii.tl previoualy "Ied in evaluating the meanin~. allociated 

with noiae. aounda, and mu.ic al noted by Oagood and Suci (1955). Solomon (1958), 

Ienkinl and R,a.el1 (1"58) aDd. in part, :rom a pilot atudy where de.criptionl of 

meanin~. weu provided by aubjects in relponae to the test sounds used in the main 

study. 

All 8ubject. rated the test sounds u8ing the adjective .cale-s, 

belilnniny: with the 4th session in whi.ch the aversive or non-aversive- letl of ~ound. 

were presented (.ee Figure I). Thele Icales were Il.ed primarily in conjunction 

with an attempt to modity existing responses toward av~rsive and non ..aversiv~ 

.ounds. They were con.tructed on a nine-point diUerential with anchor word. 
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reprelenting the extreme. and five being lhe neutral point al lhown below: 

SOUND NUMBEtt 

Attentive Diltracting 
2 3 4 5 7 8 9 

A complele lei of ran~mh:ed lea lei were pre.ented for 

each louod and lhe lubjecl'l lalk wal to .....e .. the connotative ';"eaning or the 

loundl by r&liDi each lo.md on lhe Ult of lealea eompoaed of lubJechve polar 

oppollte adjeetiY,,~ lueh .. thole found in Table U. For example, the sound ot 

TABLE n. SUBJECTIVE POLAR OPPOSITE ADJECTIVES 
Pie..,,,. A••.,.,.. Femia.­ Wa.eu""'''' 

lIoh4 Hell.. .rlll.....al•• Bonal 

Sllt._"" ThaAer·1 ....&i•• 8u_, 

L .. tl.. ra HYorr.acl Slo.. ra •• 

Qu... Lo.4 Pa~.t... AcU.. 

s."" •• ·Compl•• Ordirary U,uque 

Narrn. Wi.dlf Prom,. 0.18,.4 

Dlcelcra •• Ace.l.ra.a Nul' Far 

S ..c•••ary U...ec••••r' Stro•• ...••k 

l ••ht Mo... 5... 11 t..r.. 

lo.. HI. I" 0"."••1 I.'pul 

Sao."'''. Irrhati", SmoOI" ~.....", 

Irpraha. i1an.am 5.01. Da~"ro.a. 

C.lmlll, "' ....iou. ro1lm,li.r Sir..... 

("'..... "u. VIDIUlt ltill Wow1ft' 

t.h.'UftC',,1 .....ftl."I••• Import.... Ua"nporl,.t 

Stable Chaa,I", ShliUow D..p 

Soh Hord •• L.~d•• T•••la• 

"1'•• Coaan".I".cI Compallbl. •....."'••1"1 

Sharp Dull Slack T.., 

Tim.l, U.llm.. l, Quit" SIUII'·" 

Full EmP'lJ W1I4 IMe••• 

10 
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a typewriter was rated on a list 01 scales .uch as "SLOW -FAST", "SMOOTH­

JUMPY", "FREE-CONSTRAINED" Or "SOFT-HARD". In this _y, a con:plete 

profile descriptioD of a .ound was ODlai!",d ba.ed 'OD .cal. rati"ls which designated' 

ita pollU'ity or teDde"cl' tOwlU'd extreme meanillg.. The actual rating sheet used ill 

the scaliDI i. sbowD in Appendix G. 

3. Response Modifieation 

Foll_iDg tbe 'nitial reaction and ac~ommodationphases of 

the experiment. an attempt was made to modiEy existing ,respel"ses to the aversive 

and non-averSive, .....nd.. Tbe mea...remeDt tecbni'lue•.us'ed for eval ..... ting thiS 

phase included the aemantic differenbal seales, the overall pleasing-annoytn.: 

rating scales earlier ~scribed and the pbysinloaic response measu.re. monitored 

during other pnasea cf the experimen.t_. 

The first of the three sessions scheduled for the Pesp"nse 

Modificu.oll Phase (see Figure 1) was ~gun with an explatlUion on the use of 

the semantic differential scales and required, jud!J"en. (.ee Appendix C). The,. 

all Z~ test .o....ds in one grouping (i. e. , eitber aversive or nOD-aveuive) were' 

presented to the subjecta and the'.e were r&'ted on tbe semantic differeetial'scales. 

In the ucond .ession of tbis phase, the, subjects were exposed to !,he n'ne select~d 

sounds along with the respective conleJe":Ual materials. A hi;..s was prcdl1Ced hefore 

each sound waa heard by verbal narrati-,.,s. Then as the subjects liste.>ed to tbe 

test sounds, color .lides were .show~ 0., ,a rear projectiolj. screen wittJ. .a Kodak 

Carousel 800 projector located outsi~ tbe s"bjPct ,estina room. The slides mo\'ed 

aloog in rapid .equence about every 20-25 seconds r.tinforcing the .beme developed 

by the "ser: producing narration, These narrative and visual ::naterials ilre described 

in .cript form in Appendix 0, During this aesaion; physiDlogic responaea wer~ 

----.--'--_...- - -_._.---_._-'---_._--...._­
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moftitoreel aDel subjecU rateel the sounds aD the overall aDDayanc. ralinl scale. CD 

lhe third and tiDal a.ssion of thia phaae, r.tinla were alain obtained on lbe aemantic 

differeatial acale for tbe aame 20 teat aounda preSeftleel. 

Tbu.•• ie waa po••ible to obtab' rr..eaaureftlenta reflecting 

res;anaes to certain aveuive at"l non-aveui"" sounda eilber durinl the .... Ion 

or on aesaio"a precedinl aDd fallowlDI that ill which the sounds we re paired with 

rupoi..e modifylftl materi ..ls. In addltlo", similar mea.uremenu wer'e available 

for och.r aon-a'''raiv" aad averaive aaunda which were "at S" p.. ired. To summar­

ise, t"e semantic diflerential meaauremeDt& '_ra made lor all, of the lest 50uftds 

of a set on test Itl.ionl before and aCter the relpective contextual material. were 

cD\lpled with the 9 .el.cteel aYeulve at,,19 selected aon-a .... r.ivi.. teat .ound•. 

Since the overall a ....ayance scale was OM of the 45 scales an Ihe aemantic dierer­

ential', tbe pleasanme.. or ana"yuce judlments of lbe aaunds were provided before. 

durin I iOIId after.respoase mo-!ltlcation. Physi~lollcal reaction a were recorded 

ol1ly duriftl the pres"l\tatioft of the respOllae moduyinl contextual materiaia, But 

in order to eUmioate the effects of possible variable confaundiftl aftd to. eltablhh 

coatrol cond~tiOD., the•• pbyaioloBic .reo.pon.e. were compared with thoae recorded 

at three othe I' In.tance.: 

(I) Under ,eDua: bueU"e condltiOft~
 

III While pre.entina tbe narrative pictoriAl cODdltiaftinl
 

materials without and belore expo"ure to any test 

aounds, I. e., contextual .... terlAI baaeline 

.. Se. commenta on Pp. 18-19. 

4-l,
 



_______M_ -~.............~
~,~_. ~.n,.. ~... """!Il-........~.
 

1 (31 While presentin, tile soundto slon~ without any 

1 co';textQal tnatertall, Le". initial reaction. 

I A.• already noted. nine non-aver live IOlD1J. were .elected and 

coupled with narrative and pictorial information developed to prodlKe an unf.vor.bl"t 
bias toward tbl! non-.verslve sounds. In contran, a !avorable bias was created 

for nine aversive sounds by linking verbal material aad colored slides reCietting a 

plea.ina aDd uleful context. Thi.. expoeure to narrative and pictorial materia. in 

conj..mction ~ith the te.t lound. lought to prQduce either an unfavorable or a ~avor. 

a~le let which would make aver.'Ye sound.!!..!.!.. a:verlive ~nd non ... aver.ive lou.nds 

aversive. However, subsequent subjective judsments (.~e Table IU) found all but 

two of the aiM .elected non-aver.ive lour.d. to be aver,ive. [t was nec:~s!'ary tben 

to.recl•• sify the data obtained in the manner described above in the following ..... !": 

Aversive Sound with Favorable Narr.tive/Pictorial Material q test .ounds 

Aver.ive Sound with Uniavorable Narrative/Pictorial Material 7 te-st lounds 

~on-averlive Sound with Unfavorable Narrative/Pictorial Material .. Z lest .oundl. 

33 
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IV. RESULTS 

A. Alleume"t o{ IlIltial Sllbjective and PhYliololic 
, 

.7 

Reactlo"l to the Telra SOllndl and Their Correlation .. 
1. Sllbjective bollia I Reaction 

Ratillil {rom very plealllni (rank o{ II to ,ery an'no~'inl 

(rank DC 91 to the 40 te it AOIl"da are averaled for tile lb liete"en in Table UI. 

TABLE m. SOUND SOURCES RANK-ORDERED SUBJECTIVELY 
FROM PLEASING TO ANNOYING 

f 
:.. 
J 

..... Seal•...... •••rc~ ~ ..........ft. ~ 

.,.........c 1.61 "."'IMue.. '.N 
"~".,.,,,. I.M 0.••• ,11: l." 

Sari 150".11.1 I. ,. K.y C••I.. 7 00 

ptaaa C"'r_ I.'" ah,tUa. 7. 11 

)loc...... 8i.. I .• fila. caa.. 7.n 

804;k N' ••U .." ........ 7. Ja 

t .•• 7."Spac•••- "~C..I"t C''''',II ,-" Cock Tic"',Ala.. 7... f
f.pe a ..co,.r ~.U Trame ·7.M 

J 
Type.,. ...,. , !Ii w...r...........
 7. " :!
 
Wa,., PIIIft, ,. '" A••ry C,.... 7. !Ii ..
 
r.c,.ry W'h~I" , .. v.I.e... Strip 7.U J 
Di....... C'bDr41 l.OO H••~ 5,.•• Drill 7.•1
 

•••IiI ••rDn lOll W...to......,. 7.'.
 .. ~ 
, ... BlD1lllel l. \) ....ic ......... ,. Pto. ..lfJ
 

. < 
Hood DrUI •. II W••.coria ',-.4y 1.19 

l.11 PI•••ie i_ Cltp t. )1"'''''''''''''1.' 
Hack... a .. •• JaF'.....M.' 
,_.._ Dr,,. l. !Ii Sty'oI.... .... 

of' 
V.e_.. el.....,. l II "ma, e. " 

'. 
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An inapection ol theu data reveal that only 8 teat aoW\da lIIere perceived on the 

avera,e aa havina a plell.ina quality, i. e .• a raUn, of lell than S. 00, The.e 

.ounda lIIere predominately thou of nllture ....d mU.LC. Sounda that C.. ll ,n the 

mid-ran,e, \. e .• bet'..,een the mar,inal pl.eaunt and annoying ratinga. S 00 to 

6. 00. are more of a Camiliar mechanical·type noiae, ... g., motor., typelllriter. 

etc. A filin, .ound received the moat .."treme r&tina of annoyance lIIith a number 

of other teat aounda, either labo.... tory generated noia.. ollow familiarity, or 

acraping, piercing a<lUnda alao ranked high in annoyance. Aa the frequency d,stn­

bubon of .ubject'. rating. to the teat .ound. in Figure Z reveal•• there i. d deC,· 

nile ne,ative akewne •• wlth the .bulk or the acores at thf' annoying ~nd of rhf' sca l~. 

," 

.,L.-~_~---~ ...._-..L..---.L.---....I.---....I.---...J..---..lI1 

........ ~se:-.v_ ........,. 

FIGURE Z. FR.EQUENCY DISTRIBUTION OF SUBJECTI':£ 
JUDOMENTSTOWARD:0UND 

3S 

-------_..... 
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The avera.e oC the ratin.1 Cor the 8 loundl to be co"lidered al non.ayerllye
l

(nUn,. 015.00 Or belo,!, In Table IU) 1ft. 3. U; lhe remainin, H nundl rated .. 
l: 

in e.ce.1 DC 5.00. relerred to al aver live. had an avera,e :,alinK "17.08. 

De,rea ollamillarlty wal "Ielled by de:ei'minlnl iC 

tne lhtenerl e:ould actually identify the lOUrcel of the different teOl .ound •. ' The •• 

jllll'(I\ellll _re 'oliclted ill the III;tlal preaenlation 1'lIlon for the diUerent .ound. 

and durin, th. lall t"'o le.. (onl of leltlnl Cor a liven .ubject. , (s. .. Fi.un II. A 

Iu.bject • anlwer bere wa. con. ide red correct it it .bowed recOlnlt,Oft of th~ orillin' 

oC the lound ae 0ppoled to de.e: ribln.' it. C.aturu. ' For ."ample, the e"p,.,I.,on. 

"electronic" or "radio .I.nal." were acceptable (or Identlfyinc all loundl wh,ch 

~d been prodllced by wayeCarm ••n.r"t~rl r ••ardlell oC the particulA, 10llnd. 

actually generated. Soundl which inyolved paltoral theme I were conliiered 

correct it ··nature" w•• me-ntioned. However, oAppliAllCel and machtnrry required 

inore tb.an a "motor running" delCriptor. The .ubj<!CII were Inltrueled la b. al 

Ipecinc al pollible. 

Aca~n, a number aC telt loun<ll ranked high in annolance 

nad Ihe lowe.1 familiarity cantent, e.I_, ru!>bin••tyrofaa", wad. IOttether, finCet­

,,,11 on blackboard, plaatic in cup, MagIC Marker pen, Also familiarit\' did not 

improve, that ii, Icoree did 1I0t incr.... betwe.n the firet and ialt errortl at ,den­

tilleation. Soun': louree. that were ldenlilled by 15" 0' Ie.. oC the ."bieet'- are 

.n')..,n Ir Tabl.. IV. A eri~ket .ound wa. the only one In the non-aye rlive cal"Kory 

/r;uinll ~Io... ;.001 which WII not identifiecl by more than 75% of the .ubJecl. 

-. 
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TABLE IV. PERCENT OF SUBJECTS CORRECTLY IOE:nIFYING 
SOUND· SOURCES ON INITIAL AND FINAL EXPOSURE 

SESSIONS 

I 

I
I
i
i 
r
I

....dy Wa,..for!" 

Velcro Strip 

W.re.. Pump 

hr_ Waveform 

C'rlckru 

Cr.c.... a. 

Hand Drill 

Z,.. of lubJ« U or I••• 

Fa.. Blower 

Sty rofoaft1 

F.,. 81uWII'r 

H.... Drill 

rillJ~rfta,1 on BlaCkboArd 

Plu"c tn CliP 

Styroloam 
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Z. PhY'lologic: Initial !lueUon 

Initial phY'lologle reaclion. upon el<po.~re 10 non­

averl\ve and Iveulve .owula w. re compared wilh ba.ellne conlrola and .Ilabli.hcd 

before expo.ure to any of the lUI aOWld •. the ...bjee'" IT\eln repon••• 10 3Z 

averalve and 8 non-aver.ive .o..nd. a ..... 11 a. mean baa. line v.I .... "'.... comp.. led. 

Alter a randomized block factoriill ilnaly. i. of vilrlilnce 

had been performed 10 'te.t for ov.rall aCt""!,,modatlen tr.nd. I" b••xplained ,n 

PlY.. D. ,mealle a ..oeiated with ba.eline and Inlliill "hy.lolo.ie ruction WI' 1''' t .. ored 

for, al,llUlcance uaillil DUllean' a M";ltiple Ilan •• T ..t. Ita report.d in Tabl.. y. ave ra ~e 

T.ABLE	 V. MEAN COMPAR ISONS BETWEEN SA 5E U:-;£ A:- D 
INITIAL PHYSIOLOCICA L' R EACTIO!'S TO A" ERSIVE 

AND NON·A VERSIVE SOUNDS 

Re-.i'or. ... 
!oAel: lure 

'Oepenclent 
Mea..... 

Dev lation o! Ph\ slulp"'lC" 
Mea.ure from e..,·t'Ol· 

Vahi". 

Sound ':lJInd,'t,un 

Av~ r.t·-e ='Ion .. A\."f1rl l \ '" 

Hearl Rale Ave.ale Ibprn I -.H ... ;7 

Peak (bpml -.'6 "O~ 

G. I. MOlility Duplae.menl Imv) +.Z)II" +. all. 

Peak 1m") t.1I8 LOin 

GSR P.~k Immhol' + I. OZ ".Il 

Fr.q... ncy Idpml +0.68 + :", 0 I ~ 

') .llnificanl at f <. OS 
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And peak heart rate initial re"ction meanl did not lignificantly differ from mean 

baleline rate. for either averlive or non ..averlive telt loundl. However, ,nere-alel 

in C. I. Motility dilpLacement In relponle to the £lrlt expo"uro of the averlive 

lound. r.lative to baleline mealurel were found ligniflc..nt at the S~ level. There 

were no .IlInlficant ch.&ngea in peak amplitude of C. I. Motility ..nde r theoe condi­

tionl. In addition, .ignlHcant Inc real'" at the S'l't level were fo"nd between the 

firat telt leillon and baleline fnr non-averllve aound ~onditionl al meaaured by 

CSR defleelion frequency. No lillnuicant differenceL ...1'1'1' ev,denced in oeak akin 

.conductance upon initi.al expo.ure to either .av~r.\\~e or non-~ver.ive aou:-.dl. 

Cbanllel in "y"tolie blood pre nure. al I hown in Figure 3, 

were noted at tbe bellinning and at tbe end o,f the II'I lion involving ,nit,al expolur~ 

to averllve telt """nd" Wbile these cbange. proved Ilgnlflcantly dllferent from 

baMline readingl taken in earlier le ••ion., they we 1'1' not different from each 

other. Similar f,ndingl occ"rred for dia.tolie blood pre .."re meal"rempntl. 

A. hap aiready been menti.oned. the blood pre ••url! 

~."ea"u~emenl' obtained under non-averl-ive IOUlld conditions &.re parti.allv con­

fo"nded line.. lZ of tbe original ZO non-aveuiv.. lound. whicb we 1'1' pr.. lented on 

,fipd al averljve on thz b.aia "r the j"dgmentl of the total aubject group. (S..e 

Table Ill.) Hence, the rel"ltl reported bere and elarwhere in rhil doeumenr fc.r 

vation. AI ,lIultrar"d in Fig"re 4, dialtolic blood prellure lIIaa Ilgndicantl!" 

higher after exposure to non-aversive- loundl than b~fore expoaure. Howevf!'r. 

* Thil il a conf,}unded car..gory, (lee pp. 2S -2& ); I Z of t~,eae ZO lound. are 

m.are correctl.,.· categorize-d •• aver.lye. 
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FIGURE 3.	 DIFFERENCE IN MEAN BLOOD PRESSURE RESPONSE TO AVERSIVE 
SOUNDS IN DIFFERENT PHASES OF THE TESTING 

':' 1	 .. ".. 



••

IJ. 

aYITOUC 

"'.re 1e.11•• 

Ar.. r ....'.. 

-110 

l liD

i , ~··,· ..··Ii ,.. .ot
I 
I .. 

J
 
........ a."••
 

eWi eM 

FIGURE 4. DIFFERENCES IN MEAN BLOOD PRESSURE RF.5PONSE: TO THE: 
NON-AVERSIVE SOUNDS iN DIFFERENT PHASES OF THE 

TESTING 

n~ither of these mea.ure. were .igni(icantly different from tho mean b.,eli"e 

dia.toUe blood pre••ure. 

A 11 mean initial physiological rea¢tions to avt" rsive 

and r1;on .. aver.live sounds are summarized as proportional changil!'s with respect 
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FICURE 5.	 SUMMAR i OF MEAN INITIAL PHYSIOLOCICAL REACTIONS'
 
TO 1 HE TWO TYPES OF TEST SOUNDS
 

Retallve 10 the queation of <liatinctivenea. of phy.iolollC reapon.e 10 a','enh'o and 

n\>n.aveuive .ound., ollly one mea.llre appeared 10 reliably evidence thi.'c,hl!rac. 

terl.tic. The increaaed diapl.cement o{ th~ gaatrointeltinal wa\'~{orm from baae .. 

lii1~ wa • • t.t~.tiCAl1~· .1If1ifi.c.ant in r~.pon.e to th~ a,,~r.iv~ .ounde, while rh~ 

increase noted u.pon ""'po,.ure to non-aver.lye sound. wa, not. It is notl.. worthy 

that the difference b'.:tween tbe reaction. to the tw~ type. ot lound was nOt ant.' of 

direction but one of n,asnitude or deaen. In aenera!, this w•• the pa""rn nC 

1. 
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reapon.e for the majority of phy.iological variable. mea.ured. 

3.	 Correlation 

Separate ctlrrelation coeeficlent. 'or the initial and final 

expoIW'e periods were calculated between each phYliological mea.ure. and sub­

jective ,rating. averaged for all .ubject. for sound. judged av"raive IlZ lound. with 

raHnl' of more thAn S. 001. judled non-averllve (8 .ounda with rating. oi 5.00 or 

lell). load for all te.t .ound. (combined). AI noted in Table VI, .ignificant carre­

lation. with .ubjective rating. were d,emon.trated with G. l. Motility me;'.ures (bi,th 

peak and di.placement) for the initial expolure. seulon., higher motilily values 

corre.p~ndi"gwith higher annoyance valuel irre.pective of the groupings of the 

tP.~t .ound•. A grea~r cotre.pondence i ••een between tbe .ubjectlve ratings and 

TABLE VI. CORRELATION BETWEEN SUBJECTIVE AND PHYSIOLOGIC
 
IlEACT.ONS TO THE TEST SOUNDS
 

...... c.• )iocdlly CS. H......... • Aalf' 

Conclilioft P...II [)"t P: • .:! p...... rr.· •. fI~ ... A.-...-r .. ..: .. 

C",mbiM so*.:­ DO"'· . ~') .,. ,. 
A.,.r.l.... 41.;0 ... .1. I' ,.. ,. lO 

:':'." .•~r.I.,. 1'••• .., .­ -, ,. OJ.!' 

CDmblM :, :, " 'Z· 
Aw.,.,,,. II­ II .. 'Z­ n·· 
SOft ..."er.,we •• 1I ,. ;, :. 

FIlIoaI 

A"uSlwp • df H.r.~. 

Inttlal 

ph~liolOliC&l me&lurel for the non-aversive &ounds as compand with the aversi\"r 

.o....d. in the fir.t'expo.ure .e ••ion. All such correlation. {or the non-aversive 
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.ouad. are diminlahed i:a the final .ea.ion with none atta.inin& atall.tical aignllicance. 

Correlation. between .ubj~ctive ratlng•.and phy.iolojilcal 

dara diner between the initial and £InaI ....Ion. for expo.ure. !o Ihe a~r.ive lell 

• ound.. DIUerence. here are not clear. There i. a decreasing dpgree o( corre· 

Ipondence belween 0.1. Motility readingl and .ubjective annoyance ratingl, belween 

the tirat and la.t .e•• tonl on th.: one hand, and on the other, A generally increaling 

covari&tlon between subjective annoyance and heart rate and GSIl (frequellcy) 

mea,ure.. The chanjie In correlation could be reflecting differential adaplalioll or 

accommodation proc...ea for the .ubjecllve relpon.e. relative 10 lhe phy.iolo~ical, 

indlcalora. Evidence that .ubjective mea.ures showed variation. over lime 

different (rom thaI o( the pbyliologlcal mea.ure. i••ummarlzed in Phau II re lull., 

Sirnificant neaative cor~elallon. between lubjecUve rating. and hearl rale tespons .. 

to I"e te.t lound. in Table VI indicate that increaled annoy..nce i .....oci ..ed wllh 

a .Iowe" heart rate, 

Correlalioo. between each phy.iologlcal ""Ipon... measur.. 

and .ubjective rating. to the te.t .ound. by IndIvidual .ubjecI were also comr.ul..d, 

A. shown In T.ble vn. only 0. I. Motility dllplacemenl indicated a trend toward a 

poaitive relationahip with aubjective rati.nga, i. e .• in.creaatng displacemr lot ,lAth 

incre ... ing annoyance. 0, I Motlilty peak. which Ihowed .Ignill.:ant cor"""l">nd.. nce 

with ~ubjecth..e ratlnja lDr ;"/era,~J Iroup data. doea not show thia co,,"a.riation when 

each su"jecI i. treated lepara'iely. 

.. 
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I TABLE VII. CORRELATION BJ::TWEEN SUBJECTIVE; RE....CTION 

-.0 ALL FORTY TEST SOU~'DS AND PHYSIOLOGICAL 
MEASURES ON INITIAL TEST SESSION FOR 

INDIVIDUAL SUBJECTS 

Ea...., •..,......J ·~.l G.t. en CS~
 

lulljK1 ~o
 
Po" 

po.kHe.,.· R.... WOlll,.y ... ""..H,y Fr.c;.,I..ncy 
D..... ....~ 

•. g • + • 17-. CK" · ••• "a 

+ ZZ) .,IOZ z.,· -"9 .... III 

.,, lOT: D}~... ZSI- Oil 

Utl GZIl • )tll~'" 10'';" Ufo .S' 
JU· ,a' )I)... ;ol.·• JIJ· ,~" 

.. ..a•• ,., ". JIt&•• ."'Ij ..4' t-t4''''' 
Ila,..t. :00 •. OS. -.OoS lla 

-
. ,61'·· - .TO l~''''''· .., 
;tl.· ·oDS"· 

_.flb". 

+ ..' - oa,· flO)-· ,~~ 

· J"." 10' l":,'17­
.•. J"",r­ 171.:­ .;1UO "",·

~~I .tII .:~Z. IS< · 404' '" .. .. 

_.0 0 7 i! 1 ... Jill· .ZI. ~5" 

"Z_, · 0410<; ·3ll'Z·" . Zl ;, . ll~ 

U .. Dell ZI4 11':' Df":' J§~.n 
~, I Q': 357- jjj, .~ .',.!JDII' ll! 

d!.,.lQ,.. Z5~. ~< ,os.. 
)to•• ,< ."1'" 

4. Biochemical Re.pon..e ~ea.urC!. 

Hormonal s@cr@tions from the adrenal gland (l j -OCHS 

and cat@cholamin@l) wl!re averaged Cor the Ii> subjects after 5 consecuti"" leuions 

of ~xposu.re to non-a\o'er~ive or aVl!rsiv~ t~st aounds~ As already noted. the blo­

th~mitaJ re-sultl for the non':aversive sound treatment il.re partiall>" con£ound~d 

b@cause of the recl,ulificatioll as aversive oC lZ of the ZO ~riginal non-aversi'-e 

sounds (aee Tab]l!. 1 and III) which -"'ere- pre".~ntl!d dur~ng the ~xpo.ure intrrval 

from which thesr mea..ures Wf:r~ taken. 
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I, 

17-oHCS Catecholamine 

1m. , ~4Ian) (",. , l4 hn) 

8 ••eline (No So..nd) 7.41 50.03 

No;'.a"enlw 7.74 51. 13 

A"ersive B.~6 54.% 

De.pite dillerences sUlle.,tinl inc reand secretions for 

aveZ'aive .ound etirnulation., a ~.pe.teCl me...."'re. analy.le of' va.ri.a.n.~. revealed no 

sl.nilleaat dillerellces between tbeee meaas. Ma... inl of lrealmen't eHects probably 

re ...lted from the .Iaeable lllter ....bject "arlability that occ.. rred for these m ..asure. 

witb the catecholamine respollse levels 01 tbe .ubject. ranlinR from (, • I.... "'lll~ hr. 

and17-0HCS levels from Z. t • ZZ. I ml/Zt hrs. Adult,normal ran'les (or these bio· 

chemical me• .,ures are con.,idered to be O-ltO I'./Z4 hI'S for the catecho~rnines and 

0·10 m.ll4 hI'S for the 17-oHCS. The mean values obtained were w..ll wilhin Ihen 

ranles as were individual results wilh the excepti,?" uf l subjects in Ihe case o( the 

catecholamin.s and 4 subjects for the 17-0HCS. It is entirely possible that these 

individual occ"rrences could bave been due to {actors totally apart from the labora'~ 

tory teslilli. 

Phase U.	 Evaluation of Acc.ommoclation and'Adaptation Proc...e s 

for Repeated and s...tained Exposure to Test Sounda 

I.	 AcComll",ocI.tl;'n 

A series of repeaIBd meaaures, randomiaed.block 

factorial analysl. of variance were conducted on all subjective and phyeloloale 

• t 

1 

...
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data wbol. treatment mea'lll are Uluatrated III Fla"rel 6-9. The .. meanl were 

plotted alailll' telt "llionl III which the I"tojectl were e"poled to a lo"nd in one 

of the two eateloriel, averlive 01' non-averllve, -only once per Ie. lion. The 

a ..erlive alld non-averlive lound Iro"pi were determined by the averalee of the 

.lIbjecti~ acale value. liYen to each .ound .ouree on the i.niti.&.1 expoaure .e •• lon, 

i.e., thOle rated S. 00 01' below were nor.-averllve and thole ratecl abllve 5.00 were 

averl've. Thtl relulted ill 8 .oundl in the non-averltve lrouP and II lOundl in the 

aO'erllve Ir"up (I" Table illl. 

Fil"re b Ihowl that the mean lubjeetive rating" for 

I- • 

r 
i 
c 

-1 • 

•. 0 

.;·.. 
0 

oil 
· , 

i 
f • 0 

I 0 

·= 

1 0 

~ 
E: I 0 
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FIGURE & MEAN SUBJECT1VERATINCS TO AVERSIVE AND 
NO!"-A VERSIVE SOUNDS FOR ACCOMMODATION 

AND ADAPTA TION PHASE OF TESTINC 
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.! 
i 
I 
I ave:rlive and nOft-aver8lve telt aound. reve:al no Iyltematic chan.1 acrol. 

repe.ted ."poeure ••••lon.. TIOllt Ie. initial .ubjecCive reaction. to the te.t 

eou,,4e _brther pleaNnt or unplea.ant. 4i4 "'1.t eilnilie.ncly dlllllie with .ub.e· 
! • 

quellt repeated expoeure to th. eame eounde. 

Allaly.ie of varianc. performed Oil the ph).iolol'e.1 

p.rametere dill reveal elfeet. aero.. repeated t.e.t •••• ion. that ...........ianifie.nt 

lor C.I. Motility di.plaeemellt (F R 3 .• p<. 05) alld CSR meaeure. DC peak .mplitude·. 

• 

I
J­.! 
if.J 

" 

•• 

~ I,"
i 
A .. 

" 

(F. 3. 16 p<.051 "nd 

deflect.on Crequene)" 

(F. 7.]'1 p<.Olj. The 

reeulte. of Duncan'. 

M"Ltiple R.a.n ge T.... , Cor 

liJ"uicant. meanl are 

.umm.rlzed in Table VIII. 

The C. I. Motility 
.._._111 .........
 ................... ...epon..... which
 

inerea.ed .ianitieanlly 

relative to b.lclinc 

r ••pon.e dur ing the 

Initial and eeeond expo­

decre••ed in ~~ •• ion 
FIGURE 7. INITIAL AND l;UBSEQUENT MEAN 

G. I. MOTIUTY R.EACTIONS TO 
TEST SOUNDS OVER REPEATED 
EXPOSUR.E SESSIONS 

to a value not 

,. 

! • 

...-------------_...._. ­ . 
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TABLE vm. 

i 
i 

1
t•

MEAN DIFFERENCES .'EFLECTINOACCOMMODATION IN C.I. 
MOTILITY AND CSR RESPONSES OVER REPEATED TEST 
SESSIONS FOR AVERSIVE. .\:.iJ J-.C~·AVERSIVE TEST SOUNDS 

),te•• ......hll;."II;.T••c .............
 .... 
C..,.,I....c.,ea_ La... l....... (N.lt'
....1\11... 

.....Iu..{ltl I 

. .. I S 

I...) .S,U I. I .~."C;. 1. Mohl1t, .. .A........
 .In 
, .n1.&lIIofl&c--" Ii' N.SI. I 

.. I.All ..... ....• II I. I&. ttCiSIlI~U.n.cti_ I. .............
 .<.0• I .•' 
•• Z.) ... s Fr..._c" .....\ I • I .< .0'
I. , .< OS 

N'S.A....l .. I . • l •• 1.1.)l. I" I."rQIl.Doolloc.... J J. " 
F.......c:, (dpm)
 I. I ~ ..I. I. D' 

Z. ,. III 7•• t"oa ......r..... I.nc..·..... B. '.1.' 
Z. Ieo....CI.K. .<ll.5 ... 

Ctu"'''''''. 
.A ..an_.­ ~, S11. J4 7.n Allflll"'.10lGaA""". fbpm 

S S . AU".14 7. 'J....A........""" ....-a"....,y.
 ..... "u '" 
HII.Peak t'tpIftJ A....y .... S 5.....
 ~D'.U .........,......
 ..... All 

T.... S S . All".aT ~T.UH.-~""("") 

from baleline. Thll return back 10 a baseline level .ulle.ted accommodation In 

the C.l. Motility responle to the aver live tesl .ound•. 

Mean comparisons Cor GSP. peak conductance and deClec­

lion frequency between the different tet't selslonl Ihow lilnHicant differences but 

do not reveal an orderly prolre .. ion reflective DC either accommodation or I .. nsiliza· 

tioD. 

While ItatlllicaUy inligniClcant. Filur~ 'I sUlieall a trend 

DC d~creaalnl heart rate aero.. expo""re seulonl Cor both aeta of tell sounds. Then 

result. hardly warrant .the a. ••ercion that at_commoda.tion was occurring. indeed tbe 

oppo"ite; but lince none of the heart rat~ value I r~prelenled Ilgniticant deviationl 

Crom ba.eline. conclusions aa to ••nlitizati:)n cannot be made. 
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FICiURE 8. 

...............
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INITIAL AND SUBSEQUDlT 
MEAN Gsa RES?ONSES TO 

TEST SOUNDS OVER 
REPEATED EXPOSUR!: 

SESSIONS 
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FIGURE 'I. 
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""....I ­
INITIAL AND SUBSE­
QUENT MEAN HEART 
RA TE RESPONSE TO 
TEST SOUNDS OVER 
ilEPEATED EXPOSURE 
SESSIONS 

D'fferencel between mean .y.toUe and d'•• to!ic blo"d 

pre....re .. t the bel'nllin. aDd the end of repeated expo.ure .... ion. are plotted In 

tile 'Ie-commodation portion. of Fi...re. 3 and 4. The t-raUo. computed between 

the~e diUel'e1\ee••howed a .ilftiru:ant rl.e It,. 3.59, p<OI) in .y.tolic bl<>od 

pru ...re relatlY~ to b.... lIne at the end of t'-l Initial ay~.. iYe .ound expo ... re . 

• e •• ion. Thi. cban.. I. limited, howeY.r, by the Caet that an equally alanine"nt 

increa.. It '= 3.34. p<.OI) w", obt..ined belore the ....IOD .tarteel. Oyer the 

J' 

.' . 
so 

• ._----..-.-._- .. _._- ...--._----­
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re~a~d aver.ive te.1 .....Ion•••y.tolic mea.uu. taken both at the bel,nn,nl a"d 

end of the .e••lon••bo...,e.llower value. than tho.e obtained initially and "one of 

the.e 'were al,nificantly diffe~nl from ba.eline reapon.ea. Oia.lolic blood pre ••"re 

.howed no ai,nifi::ant cb.ilnle. thrculbout ~he repeated aver.lve .ound I ... t ...... cn •. 

difference" were noted In the mean .y.tolic fl"ctuation. aboul ba.el ...e lewelo; and 

wbile t~e ·:ompari.on belw.... n Ihe dia.tolic blood pre •• ur., &I Ihe belinn.." and end 

of Ihe initial' .e•• ion .howed a .i'ln,iicanl difference (I = 1. "8. r< 01 l. n.. ilM r 

the... re.pon.e. nor tho... obtained in th.. follow,n. tv.'" .e ••lon. were d,ffer..n! from 

ba••IlLe. A. a re.ult of the millimal chanle. ill blood pre .."re. relative t.o :>as.·­

u.n•• Cor .¥~p.i.ve ..nd non ..averatve. teat _ouad•• no lubltantial eovld,..r:ce ·.A.-a. lound 

to indicate theae re'ponee. mea.urea were be,nl altered in any .y.•tem~tlc ·.l·~Y ~c rr>s. 

t 
z.	 Adaptation 

In Ihe adaplati~ porlioll of F ilur.. 6 are .howr. Ihe 

average dUference. in lubjet:tive ra"'n,' liven prior to and at the end ci 30 minut~ 

~xpo.ure. to 6 aeleoct aver.lve and Z non.aver.lve loun-d••• noted earlier (lee pp. 

25.2&). Siinificanl diff.. r ..nc ... (1.5.08 p<:O!) w .. u found be'ween 11:,. m .. an s,,·L.. 

J"C"V" reac'ion at the ono..1 (ralin,?f 1. 041 and afler Ihe 10 mIll"'" .. "po."r.. (ralln~ 

of 4.0Q to non-averaiv••ound•. Thi. din... nee .ul,.. at ..d inc rea.ina oenoitiza'ion a. 

0ppoled to adaptation to the non ...avef',ive aounda ~'ith llIusttlined eJtpoaure. Oli!t· .. · 

ence. between mean .ubjective re.ctlon. oil 'he beginnin, and end of th.. 10-rr:in,,'" 

" Th•• i. _ confounded cat"llory. 'Me pp. 2') and ZI. ,. IZ of 'he 20 .ound. ne 

more correc,ly cale,~rit.ed a. aveniwe. 
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expoillre. to the a"eral"••ound. ",e.e In"anineanl, althoulh a IlI;ht d.C'p .n 

annoy-anee le"el wa. Indleaced (l.om a .uln, ot 7. 18 10 7.151. 

J> .anclomlud.bloek (acto.lIlanaly.i. o( "a ••ance wa. . 
,~ 

eo)nducted on all p!ly.lo!ollcal pa.am"-t... ",hoi. me.n. by telt condition. a.e d.l ­

played, In FIIIl.e. 10·12. 'Ry dl"ldinlch. l,G mir.u~1 01 conClnUOUI expolun to each
 

.ound into th.ee tell-min"c. "Im.nt., adaptation cendeRel•• within a lpeclfic tiin.
 

illte."al (0. th. phy"ioIOll,eal relpOn••1 to the 6 averlive and Z no~ ...a¥el'.ivr trl •
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FlCI111E 10. MEAN HEART RATE FICURE II. MEA~ GSR RESP(\"ISE TO
RESPONSE TO 

SUSTAI~ED EXPOSURE
SUSTAISED EXPOStJR F. 

,OF SELECT TEST SOUNDS
OF 5ELEC T TEST 

SO!1 NDS ,. 
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1 ,oUlld, were e ... luated. 

Beca.un there were "\0 ,ilniCicant departure. from 

ba.eline r.'pon••• in a ..y of. the IO-minute Hlment. for both CSR and heart late 

me.au.re8. no evaluation Cor ada~tatlon wa. warranted. 

Sillnificant deviation• 

. 11 

were indicat..d .olely by 
LO 

C.1. Motility di.placement 

IF z 4. 4!~. p< O~l. and.M 

, ...... ~.~ 

peak amplitude (F = 04. el,------..._.-._- -,.,._.,., ­

A_••~.. ~'_"l 

._- '"_......,.. R _ ....~ A Iradual increaae 

in G.I. Motility ·di.place­

m !nt under both averllvt! 

and non .. avtorSlvt' sound 

cQndit~on. wa, culminated 

by the .ignificant resp:>n.., 

(p<:(ISIIO the avenive 

sO.u.nds relative to baseltnro 
FIGURE U.	 MEAN Q. I. MOTILITY 

RESPOSSE TO SUSTAINED ~n the linal tf'n minl,lte. of 
EXPOSURE .JF SELECT 

TEST SOUNDS 

rIse in the peak anphtud.. 

of G.:. Motil·ity duri"lI th~ 

first ten minutes ?( expoluf@' 

to aver!'lve sounds wa.s 

S] 

----~_.-..._..--------------------'---_.._­
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followed by a I1laht decreaae which neverthele.. remained .ianlfieantly above 

baMllne valgea for the reat of the 30 mln..te expo.gre trial. Baaed on the.e obae r­ .
vatiou. It appeared that no adaptation of the G.l. Motility reapon.e to ....tain.d • 

avel'aive .(",md. occurred. 

C. Phall6 nl. 

Non-averaive So..nda by Pictorial and Narrative 

Conte",..al Mate riala 

Modification of Reaponae Towarda Averaive and 

1. SlIbjectille Reapenae Modification 

Mean a ..bjeclive .ratlni. obtained befc;>re, dgrln ••. and 

after coapllnll fa.vorable cDIltextual materiala witb 9 &\Ierilive aOllnda and coupling 

gmavorable contextgal materlala with Z non-ayertlve .oUllda and 7 averaiva ,ognd. 

are ehown In Table IX (aee p. ZO rellll'dini 'j)ecific .ound, g.ed in thi'a pha.e). A 

randomilled block-factorial (RBFl analy.la of vartance performed "n the differeneu 

between the.e teat condition meane eetabliabed the pr•••nce of overall .'gnitieaot 

ellecta (F • 6. 95. p< 01). 

TABLE IX. MEAN COMPARlSI)NS FOR SUBJECTIVE RATINGS 
BEFORE. DURING AND AFTER COUPUNG .TO 

RESPONSE MODlFlCAnON ....ATERIALS 

w••• S.~cll" ......... AI 

Sa.... 
CQftdi"on 

...... a.lan.. 10 P,.....". Of 
C.......u1 .....rlal. 

..r.rt '.1 Pun_. (D) AI.u fA) 
.....

c.",,,...... 
5l.pUlir:&Kf 

L•••l 

A•• r.,,,,,,~r......~I. 

en"'••'" d ... , ....... 

.... •. Sf 7.U ••0 
A-a.... ~.I• ••

.$. 

A••r'I"'~~CaJ'lfOr.b_ ,n '.46 ,.., .·0 
CDM...".I N.tel'.6I. A.DAU.... N·I . 

"on...... rel"~1Jaf&".rIlW. 
C.......I........rla•• 

I." t .•J J .•' !I.D 
A·D 
a·A 

... 
01., .. 

.• '!"O 
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Duncan's multiple mean comparisons as shown in Table 

IX reveal that the &nnoyanco! level.to the averlive lounds was lillnilic~nlly reduced 

. upon couplinlJ with favorable contedual materials and the annoyance level to the non­

aveuive aoundl wal Iisnificantly increll.led with coupling to ..nfavorable pictorial 

and narrative materials. No significant effect ... as oblerved for thole 7 averlive 

l<>Qndl paired with unfavorable contextual materials. Also no>table here Is the rever­

lion to the original annoyatice ratinlll {Dr the aver live loundl upon lublequent 

ex~olurel without the bialing materiall. For the non-averlive loundl, there io a 

ohilt to the level IUlgelting even more pleaoantneoo. In both inotanceo, the mod­

erating infiuen·.e of the contextual materlall appeara ahort-lived. 

z. Phyalologic ModiCication 

Randomized-block factorial analy.e. of variance were 

performed for the mean data dioplayed in Figurel 13·15. No overall .ignificant 

F-ratlol were found. between the mean phyliological re.pODsel to the fhrf'!'e .ound 

groupa (averlive lound coupled with favorable contextual materials. averllve .ound 

with unfavorable material•• and non-aversive sound with unfavorable materials). 

However, the variance alloeiated with the effect. of the reapatlle-modifying mate­

rials proved silt>ificant for G.1. Motility peak ..mplitude (F =8.5 p <. .0 I) and GSR 

denectlon frequency (F = 7.30 P (.01). Significant mean difference. between theoe 

responae. to the test .!Iou.nd.. coupled with biasing contextu~l materials and thoae
 

response. obtained under control conditions, 1. e~. baseline, contextual rr..aterial5
 

baseline. and ini.tial exposure to the te_t sounds without any contextual materials.
 

were revealed by Duncan'l Multiple Ranle Te.t as .ummarized in Table X.
 

A significant increaae in G.!. Motility peak amplitude.
 

occurred durins the pre_entation of the non-aversive sound_ with unravor:a.ble 
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__-_.., ..~(U " ..I'.... ~IU raW. ......, ....~f'& W. 
c...., ,., , C..~I ' ..1.. c..._,-, t.l.IT........ IT . •TIl.",,,.
 

I. c. " ... 0.1' 
• , 0.1,. 
J. , ~ C_....I ...,....... 

FIGURE 13. EFFECTS OF PAIRING BIASED PICTORIAL/NARRATIVE
 
CONTEXTUAL MA TERUL WITH SELECT TEST SOUNDS
 

ON MEAN C.I. MOTILITY RESPPNSES
 

contextual material. when compared to the mea.urel obun'ed {Dr tM initial 

expo.ure to the non-averalv••ouod. and both ba.elinea. Th.... dilferencea 

exhib.t all effect of illcreaaed annoyallc. toward the IlOft-aver.ive .ound. accom­

panied by the unfavorable contextual materiall. Cou.pllns {a"orable pictorial and" 

nan";'t,,,e h.conna~ioll ",Ith averllve .ound. produced a CSR deneetian {nquency 

re.ponae .. ~ch WI• .!!!!! .ill"ificantly dif{erent from either of tM ba.ehne. but wa• 

• igllificIlltly lower than that re.ponl. obtained ",hen" the lound. were prelented in 

the fir.t &ver.lve te.t ••••loft. How.ver. thil .&me panem of felponle occurl"~'" .. 



Cor the non-averalve aounda and, the reCore. the Inn"ence which the ;on'ext"al 

materiala can be a&ld to have In dterlnB the phy.idoilic reaponae to ave raiv.. 

aound i.trivlal. E ....ntiIlUy very few of the phylinloBicll1 parllmeterl demon­

-I,	 .trllted a a •..,iClcant chaaBe a ... re."lt of pairing conte"tllal material. wi.h lhe 

teat aounda. 

~,~.~ , ~_- .. ._ . 
• •~." ,'~"'" 1.1 • "'''.'' U ~Ioo' 

;, - ' _. 

.	 r- j'lI.	 I ! , I 

i j _. 
~ J LJij. ; i 
:1 
a 

FIGURE 14.	 EJ"I"i::CTS OF PAllUNCi TIG.URE IS. EFF'ECTS OF PAIRING 
BIASED PICTORIAL/NAR­ 8IASED PIC TOIUA LI NAR­
RATIVE CONTEXTUAL RATIVE CON-TEXTUAL 
MATERIAL WITH SELECT MATERIALS 'WITH SELECT 
TEST SOUNDS ON MEAN TE'ST SOUNDS ON MEAN 
GSR RESPONSES HEART-RATE RESPONSES 
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TABLE X: MEAN D!FFFRENCES REFLECTING SIGNIFICANT INFI..UENCE oF' 
RESPONSE: MODIFYING MATERlAI..S FOR C. t. MOTIUTV AND GSR 

RESPONSES 

a...por.•• JCJUM t.h:... ~.· Jo•••" SI.ndu ••c!
"", ........ c ....._. a ca I • M C"""aru",,• ..... ..... 1 
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3. Semantic Dillerenlial - !..1eoalurC!'menll of ~~ean,ng 

Th.5O· are shown in Tab.l~. XI - XXVI. 

In ordl:'r to compare po •• ible dilCere-nct-s in ml!'ar.,nt! 

ts non-aversive lelt lounds and semantic: p~of\lel {or tbel~ IQund. deve\llped. 

to an)'" attempt. to modify I"e.ponlel. The averagt!' ot the!' Ita.led raungs for the 

II mo.1 av~r.ive 1~51 aDunda irom Tabl~ III w~';' Ih~n c:onlraat"d "'ith lho.~ I.,. th., 

betwe-en aound. that.re judae-d Ilvf'r.ive and non .. averl=.ve. ratlnll on. the lemanhc 

differential ecatel we reo a,cqui r~d Crom tht: lubj.eoct4 (or all o( rhe- test .ounda prior 

.. 
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TABLE XII. &EWANTIC PROFIU: 
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TABLE xm. SD.lANTIC PROFILE 
FOR NON-AVEJtSIVE 
SOUND -- JtUNNmG 
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TABLE XIX.	 SEMANTIC PROFILE 
FOR AVERSIVE SOUND -­
PV.STIC TURNED IN 

CUP 
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TABLE XX.	 SEMANTIC PROFILE 
FOR AVERSIVE SOUND-­
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TABLE XXII. SEMANTIC PROFILE
TABLE XXI.' SEMANTIC PElOFlLE FOEl A'/ERSIYE SOUND·­
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TABLE: XXIlL	 SEMANTIC PROFILE TABLE XXIV. SEM A.NTIC PROFILE 
FOR ....VERSIVE SOUND FOR .... "ERSIVE SOUND -­
MACIC MARKER PEN STEADY WA VEFORM 

, .,. -----­
, ..... ., .. -.... ." ..... 

fl .......
 
I .......


,'. "'-.... • II _ 

, . 
" "'.'-......, 
.... Lot­

't , .......
 

II ......• ... 
II ••' ":, .,.. " ,..........
 
•1 c ...· ....I'. 

,. ,It e..t...... 

, ••• 0'... _-"lI"" ",...............
 ---
72:·~~-.1 I .... 

.. 1'1..._. 

'1'.-". -- --­.., .. ,.... ~ 
.1 ••, : ... .of, ..... ,.......
 ....... -- --­

" ,...-- -------- _.', ­." '" '-_to ..

' '-

...--.,....

.... 

..-..

, 

....-... 

,	 _
n ." 1_"......	 _ 

-----:=-'-- ­ ;:;~. ~-~ 
t 

-~ ......-­
.... '_01	 ..... 111,1 ___ 

---- ----=----- '-' l. 
------~\- ,.............. ...... ... '-' ..­ ... ,....-­

u._ ...... 
--~.------ ­.... '" ...... - --_._-­

~'.' ..... -----_. -­

l 



TAI\U: X~VI. SEMANTIC PROFILE 
FOil A.-rllSlVE SOUND .- VELCRO 

TABLE XXV. SEUANTIC PROFILE 
FOR AVERSIVE SOUND -­
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Th. 45 bipolar adj.cti.e-pair .calea conetitutinl the .emantic ;>rofile 

."idenced .ome di£ferellcu in ratin•• b.twe.n the two typel of aound•. Sp~cifically, 

only tbe aver.ive .ou"". rev.aled extreme ratinl. Oft a number of .cal•• , whe ..e.. 

..ati"l. for t1.. non-ave... ive .oundl were lenez-aUy cloler to the mld- ..anle. The 

ext ..eme ratin,. 'for tbe averll~ .ound. indicated not only a"noyance, but judgm.ntl 

of at..anie. 'unlmpo ..tant, larle, taut, nUllerlnl and dange.. ;)u•. Only one of the non­

ave ... ive .ound. {mool! mu.lcl wa. judled .. extremely plea.in.; i. •. , fell in th., 

lecor.d mOlt extreme leale intel"vu. ThUll the non.averlive loundl do· not convey 

clea.. indicatioDI of pleannme... but tend to have a more neutral meaning. 

b.	 Modilication of Me_nin,. r~i Aver,lve and Non .. ave-r.,yeo 

Soun~ by Pal .. ing with Bia.ed Contextual Mate ..ial. 

To a ..... the chanle. in mean in. which occur ..ed 

when .elect avenive .ound. we ..e coupled wlth favo ..a.ble and unfavorable picto.. iali 

narrative ~terial. and bon-averll.ve loundl were paired with unfavorable contextual 

m'lt.rid., Wilcoxon T ie.u w.... applied to the ratins. li•• n b.fore and after 

re.pon•• -modifyin. mat.rial. we ..e prelented. Such tut. w.r. p.rformed on ZI 

.elect .emantic differential .cal•• which mOlt clearly di.linllui.hed between the 

meani~I' conveyed by aver.ive relative to the non-averlive loundl. Thele befC\re­

after com pari. on. on the .elec t .cal... are .hown in Tablel XXVII - XLIV. It i• 

• een that th. modifyinl mate .. lab only affected the imp..... ion. of avera i.e lound 

u.nder .In!avorable c:onLextual i.nfluence. Of the 7 aounda in this Iroup. b reYeal~d 

lignificant .bUII on tbe ZI lelect Icalel in tbe anticipated direction. That iI, tbe 

Icak ratinl. for the.e avertive .ound. were Ihift.d to higher valu•• by the unfav~r­

a.ble contextual mater\&l., depictin. a c1anle towa ..d in'pr....ion. which we ..e 
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I 
I characterl.tlc of the more annoy In••ound., 

One of the nine ~VlIr.lve .oulld. paired with favorable 

cODt."tul material. demon"trated .i.allicaft! chaD,. In It••em.lnllc profile value. 
~ 

befiltin. more po.ltI"e and acceptable .ouncl attribute.. lJI.ofar a. tM .hilt. in 

eubj_clive meanlll•• \IIere nC'1 .ub.taftllal~y in tbe direction of more unpleae.nl 

.ound impr...i ...... lbe two non.avenive .ound. were nOl'llllluenced by the unfavor­

able male rial•. 

•
f 

'" 

.. 
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TABLE XXIX. SEMANTIC PROFILE 
FOR AVEllSIVE SOUND .- TYPE· 
W~EIl -- BEFORE AND AFTER 
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COUPLING WITH CON. 
TEXTUAL MATERIALS. 
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TABLE xxvn. SEMANTIC PROFILE 
FOR NON-AVEIlSIVE SOUND •• 
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CONTEXTU!>L MATERIALS.
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TABLE xxvm. SEMANTIC PROFILE 
FOR NON-AVERSIVE SOUND ••
 

ROCK 'N ROLL -- BEFORE
 
AND AFTER COUPLINCi WITH
 
CONTEXTUAL MATERIALS. 
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TABLE XXX. SEMANTIC PROFILE 
FOR AVERSIVE SOUND •• FAN 
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AFTER COUPLINCi WITH 
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TABLE xxxn. SEMANTIC PROFILE 
FOil AVERSIVE SOUND -- VACUUM FOR AVERSIVE SOUND .- DOC 
CLEANER •• BEFORE AND AFTER BARKlNCi .- BEFORE AND 
COUPUNCi WITH CONTEXTUAL AFTER COUPUNC WITH 

TABU: XXXI. SEMANTIC PROFILE 
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TULE xxxv. SEMANTIC PROnLE 
FOR AVEb'"IVE SOUND -. VELCRO
 
STRIP BEINC PULLED APART ••
 
BEFORE AND AFTER COUPLING
 

WITH CONTEXTUAL MATE.
 

TABLE XXXVI. SEMANTIC PROFILE 
FOR AVERStVE ~OUND - - w.e KSA W 
.- BEFORE. AND AFTER COUPLING 
WITH CONTEXTUAL MATERIALS. 

RIALS. 
, ..­ =.a:z' .-- ' ­-

'­
" -- _._-~~--

~ .....; 
_ ,..,.· l ....
 

_.• -.__.., .,T.. · ' .. ..Y>o, , , I
 
_ ....... (~L_ ••••• ~":"Oo.~_.
 

~ _.~. _.rt .....:._,. , ·to "'., .. ~"., 
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TABLE XXXIX. SEMANTIC Pll.OFILE 
FOIl AVEIlSIVE SOUND -- C!..OCK
 

TICK} ALAIlM -- BEFORE
 
AND AFTER COUPUNCr
 

WITH CONTEXTUAL
 
MATEIUALS. _..,-­... 
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TABLE XU. SEMANTIC PIlOFIt.E 
FOIl AVERSIVE SOUND -- WAVE­
FORM SUIlST -- SUORE AND 
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T ABLE XL. SEMANTIC PIlOFlL.E 
Foa AVEIlSIVE SOUND ~- MAGIC 

MARKER PEN •• BEFORE 
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WlTH CONTEXTUAL 
MATERIALS. 
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TABLE Xun.	 SEMANTIC PROFILE 
FOR A VERSIVE SOUND 

•POWER SAW •• BEFOR E 
AND AFTER COUPLINO 
WITH CONTEXTUAL 
MATERiALS 
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TABLE XLIV.	 SEMA.NTIC PROFILE 
FOR AVERSIVE SOUND -­
PLATE CLASS •• BEFORE 
AND AFTER COUPLING 
WITH CONTEXTUAL 
MATERIALS 
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V, DISCUSSION 

A. Initial Reaction. Accommod~tio", and Correlation oC 

Subjective and PbYliolosical Rnponte MenuI''' 

The r.lulta bom thil Itudy reveal Lllal the majority oC .ounda 

presented to the aubJeet. were Jlldled more unpleaaant than pleal.nt O... Inl pre­

aumably to ofte or mo;re aDnoyinl Ceaturea. Sound wltb acoultlc quanti.. oC' 

.cr••chi.....rindil,. and plerciDg were ranked a. mO.1 allDoyinl_ Sounda which. 

w.re unCamiliar allo received "llh allftoyanee rUingl. Repetilion uC .uch .ound. 

did not lndo"e recolln;tiilll to tbe point wher. they were judgO'd more acceptable. 

The mOlt appareni li.,dinl in tbil.part'oCtbe Itudy wll that aub­

jective judsme .. tl to the avereive Illd nOCl"IVeralve telt "OUlldl did ..ot reliablr 

.cllana" with repeat.d pre aent.tiona. II anything. a aUSht increale in annoyance 

.l 

initial ple..ant ratingl. Theae ralher stable obse rvationa were in contrail to thO' 

p'hyliololi.cal mealure., mOlt of which were alter~d by the repeated expo.urea in 

d;rectiona IUSlelllng accommodation. Heart rate relponlel. however. tended 10 

Ihow,J, progre'live decreaa. over telt leslion. relative· to baa.line dete-rmlnationl, 

irrelpective of the judged aver'i-/I or nan-aversive nature of the .ouods ~oi.e-

. induced reductlonl i .. heart rUe have been reporled ITaceola, et ill., 1'10>3; Shatalo,', 

lOt al.. l'lbZI with tb'l ilnd other Corml oC cardiovalcular responle to sound ahowing 

little tendency towarda accommodation. 

Expolure aeillon~ to averelve 10llnda produced llightly higher amp-

illude. of galtrointe.tinal reaponae thall: did .e••ion. with nOD-averaive loundl. this 
• I 

, ­
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bei"l the only pbysiGlolical indicator reveal;". differential response to tbe two typea 

of aounda. 

S"bJective j"d.me"tl correlated better for tbe "o,,·averalve test 

a"""ds witll all pbyaiolo.ica.l parametera aa detennmed on the fint and lall sealionl 

of repeated expoa"re. C.I. Mo'tllity meaSllres lbowed tbe moat co"siatent correloot;on 

with the sllbjective reactiona. In ae"eral, a ..ch correlatlons were atron,er for the 

obaervationa on tbe first ae.. lon compared with tbose collected on the laat .... ion. 

Both average and peak beart ratea reveated aillnificant negative correlationa lI"der 

aver.i.ye .ound con-dition., i .. e .••1 lubjective annoyance leale value. lncrealed. 

beart rate decreaaed. 0" the final ae ,.ion of obaervation but not On the firat. The'" 

clanllel in degree of correapoalellCe between the s"bjective and phyaiologiC mea­

sure • .crom £irat to lalt le ••ioa. could ren.C"t the dlUere"ti.al tendenciea toward 

accommo-lation (or ae ..aitlzation). 

B.	 Adaptation Procelaea Involved in Expo a lire to Sustained So..nd 

S..bjective ratin.a to aelect avenive a(lunda did not change in level 

of annoyance .... ben me exposllre time per aeUion was mereaaed a ..balantiaUy. 

Thi. lack of adaptation waa in I~nel'al accord with the relult. tram t'he accommocla­

tion phase whleh {oW\d n() change i.n annoyance ratinll to &verlh--e lound. lor 

repeated expolu.re le ••ionl. For non ... averllve .ound., however. there wal a 

tendency for rating. to becom~ more unfavorable witb inc:re •• ing: expo.ure time. 

Unlike the aceommodalil)n trend exhibited by C.1. Motility with 

rrpeated exposure se ••ion. containins averai.ve sound., .uch reapon.e measures 

ind\cated non-adaptation. aad. in Cac t ••en.iti:r.ation •• th.e expo.ure time per 

leuion was lengthened. G. t. Motility meaa.. rel have "ot been typically .. ,ed in 
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eharaeterisiDll humall reactloa. 10 .tra••ful or Ilellallve .tlmuli. Since Ihi. waD 

tha ollly phy.iolo"le~1 re.po".e to dlaerlmlnario amolll the aver.ive alld IlOIl-aver.ive 

.ouad. III tbe .tudy. it would ..em lhal C.l. Motility relpoll.e may be dese .villl of 

more attanltoc ill .tte..-type lave.tlilation., 

C.	 Modification III Rupon.e. Toward Sound by llia..d COllle"tual 

Materlah 

The l"'iuellCa 01 .e.p.....e modlfylnl material. u.ed 10 creala a 

favorable bia. toward aver.i';e .ound. ~d an unfavorable blae coward both non­

avenlve _d averalve aounda _I lane rally more .uecel.ful wllh the lubjecti"e 

.upon"l tbhn the phy.ioloilical raaction.. n.e e"ten.t 01 rated annoyal\eo (0 • 

• eleet a"erai_ lound. and the e"cent 01 rated plea.antne•• for ..l..ct non-a".. r ....e 

.ounda were .ill\iCic:antly decrealed durLllllhe medifylnl .ea.ion. The .. re.pan.e 

.hilt. v'ere temporary ~illce .ub.equelll e"pHur. to aver.Jiv. aound without cou,lin8 

to favorable contextual material. alld to Ilon-avenive .ound without unf... vo.able 

materiala .bowed a rev~.r.IOII back to th.. orilinal r·atlllg.. No 111"incant change 

In overall annoyanr-e ra~hLla wa. noled durinl or after uni&vo.able cOllter-Iual mate­

ria!. were paired with .elect avcr.iva .ound.. The•• loud.,. however, were the 

ont y one. which revealed chan,e. in .,erip:ive attribute. unde r r".e- co,u~xtua & 

Influence aa me••ured by .hilt. ill .caled adjective ratlnl•. 

CUIlI.I In lhe phy.iolollcal parameter. In the direction of the con­

to"tual bia. were minin'lal. Mor••i,"iilca"l .hlft. occurred In G r Motility'alld 

GSR denection frequency for IlODeaver.lve lound. coupled with ullfavo.able conteKtual 

material. tban lor either araup olaver.ive .ound•. 

AI notec!. the .ubjectlve eHecI. inlroduced by Ih.. bia.ed conte"tual 
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mat.r'iala were a'lort.lived••nd the que.tlon ariae. a. to whetber repe.ted 

coaplb.,s of chis t,pe coul..! (ield more lastla, c~n,es. Po..ibilitie. for eUechaa 

chana.s III one's ~ccept.DCe of c.rt.in 8OUndS. via the .. or .ltern.Uve techniques 

oC .ttltude cha0ie. ma, have ..tility ia .Uevi.tin, e"vironmencal noiae problems 

whe ... no thre.t oC direct physical harm exists. 

D.	 M.anina of Avereive and !'Ion·.ver.ive So..ads Me.... red by th~ 

Semantic Differenti.l 
..... 

, SolDlds judaed aver.ive were typically ducrito.d by .objecte .. 
! 

Mably uao'i.....traaae .....imp.ort.nt. l.rae. t...t. n..tterina :>r.d d.nferou•. 

Ghey were aho ,enerally unique. loten~e and dl.tractia,. Aversive sounds also 

tended to be some_hat re.ndom •. f...t aftcl con.trained.' The non-aversive aound. 

tended to be j ..daed considerably le.a .t the extreme on the aem.ntic differentials 

than ...ere the .veraive aounda. 'l'bi·a a"aaute that tile non-.veniye ao..nda in this 

stud)' ",,,re aefterally of. more neutral th.n, ple...nt. poaitive ch.racter .nd that 

tbe comparisons m.de were not tho.. between ni,bly aea.tive .nd hiahly poaitiYe 

tes~ sounda. Thus occ..rrence of sl,nilic.at diceerencea ahould be ..nderatood in 

term. of comparisons between effects of aea.liye and ne .. tral sour.da. F ..ture 

re.earch might exan....... differeacea bet_en positive .nd nea.tiye sounda which 

may indeed prod..ce al:nilar pbyaiolo,lcal '!'aactiona or. on the otber hand, show 

areater differenc.... in phyaioloaical reapona .. than found h.. re. 

The contextual mat.. rial ..sed in. thia study aimed .t makina the 

ave ... ly~ souneia leaa aversive was effectiy.. du"'lng the se.. ion It was pr~sented 

but this ..ffect did not carry o"er to the next aeaalon. Perh.ps a mOre concentrated 

appeal to the particular characterisllcs preeented above. e. a•• de.cribe the aounds 
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" 

aa JamUlar, amall, eate, Important, etc .• ,",ould prove more eUeell ... In reduel... 

• venlvene•• over. 1000Ier period of time; or perhapa more frequent expoaure to 

po.lli ... cOllt"Jt~uel ma~rial over an nteneled period 'of elme mllftt be more pro­

ductlv. of tbe de.lred .Uect. 

i ! 
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VI. CONCLUSIONS 

The reault. 1" the pre.ent "bldy indicate that the effect. of judged 

avetll.. and nOll-avetilve ."und. upon the human lielener are very complex. 

evokinl dlUereot .ubjective and pby.iologic cb.-nlee who.e time cour... mayor 

may IlOt paraUel Dne another with recurrent or protracted expD.ur«:. RecogniZing 

the con.tral"t. of tbi••tudy a"d It. exploratory nature. tbe following tentative 

conchl.lo..a are offered In re.pon•• to t.... que.tion. po.ed at the Dut.et of this 

InveaUgatioll. 

~. Initial Reaction and Correlation of Phy.lologic and Subjective 

leapooH Mea.,uoe.1
; 

1. S",!M. with .creechin•• Irlndlnl acou.tic qualities and/or 

which bve unplea.ant meaning. and unfamiliar orllin. are con.iet.,"tly rated more 

averelve thall o·tber .ound. coftveylol .mooth. rhythmic acou.tic Ceature •• and{or 

recDgnizable origin. and pl~a.ant a ••oci&lion. and meaning'•. 

2. SOllnd. illd&ed aver.ive and non-avier.ive in nature ca" 

induce .ome .ilnlflc:ant but not dilferentlat..d phy.iological change. relative to ba.e­

line determination•. 

3. Subjective r"action. to non-aver.ive .olind••how relatively 

high correlation. with phyalologic reactioft. (e.pecially gutrolnteatinal muade 

activity) upon ioitial expoaure but not after repeated expoaurea. Subjective ratingl 

to averaive aound. ha .... lower yet lignificant correlation. with phyaiolollic .. apona. 

meaaurea during initial and aubeequent perioda of expo..... e. 

" 
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4. Subje~tlve reaction. are po.iti~cly correlated wilh .kin 

conductance and .a.trolnte.tlllal motility and nelalively correlated wL'h hear' rate 

for a"er.i". and non-a"eral"••o ....d.lor .ome bul nol all e"perlmental condition •. .. 
B. Accommodation and Adaptation Pro~e..e. 

I. Amoal the phyeiololical n.ponu mea.ur~. inye.Ugaled. onll' 

G. I. Motllily dt.placement. a. a re'pon.. to aver~IYe eouada. dl.played a clear 

trend toward accommodation. i. e .• Ihe Initial re'pon.e .ub.lded with .ub.equen' 

telt ·••••Ioll.~ In contradl.tinction. bearl rate .bo_d more 'lIppre ••ion. allhouah 

.tati.Ucally in.l.nllieallt. with repeated tell .e ••lo.... 

1. A. G.1. Motillty"'u tbe only, phy.loloil~ meu .. re 'to ahow 

a .llJ'Ilflcaa.t de"iatlon from ba.eline IIpOn h'idal preuntation or a"er.ive .o~nd•• 

lendendlU for adaptatioll with .u.talned e"po'ure could only be a ......d for thl. 

mea'lIre. Nn .lIcb lendencie. were found, In fact, Incnaeln. expo.ure dllratlon 

.bowed .orne .en.ititalloll of thl....ponu for tbe non-aver.l"e t~.t .ound•. 

3. The malnlt"d,e of .ubJlctiye reaction i. maintained WIth 

recurrent alld .","ained e"po.ure. reyealinl no &<:commodalloll or adaptation Irend. 

rt;sardle•• oC w~ther the .Quod i. aver.i~e or Don ..aver.lve in nature. A. relard. 

lhe latter ••ome .ouftd. rated non-aver.i"e may take on Ie.. plea.lnl charaeter­

i.tic. with .u.taifted (continuou., ...po.ure. 

c. Modification 01 Re.pon.e. Toward Aver.i"e and Non.,ver.ive Sound 

I. S"bjective annoyance reaction. toward ..Ieet ayenive .ound. 

were'temporarily mocltrated wben the .ound. were accompanied witb Ihe pn.entation 

of favorable pictorial and narrali"e malertal. .. 
I • 
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1. Plea.ant reaction. tow~rd .eleClt non-averaive aounda 

were aleo temporarily dimintabed when tbe eound. were coupled with unlavorable 

pictorial and narrative material. 

3. Phyalolo.ical reaction. to averal". atld non-averaivt eound 

accompaniecl by reaponae mod ifyin. contextu&1 m&teriala did not appear to differ 

from the re.pon... obaerved lor the .. aounda without the contextual materiala. 

f. The "emantic diUerentialacalea produced dea~riptive pro-

fil•• of atti-ibutea wbich d'.criminate between impr...ion. or ·mean'".a attachlOd 

to nOft-.avera;ve and averaive aOGnd.. Shift. in the.. attribGtea dulO to coupling 

the leat .ounda ... ith favorable or unlavorable contextual rnateriala. whe rlo "Iiniei­

cant. were a!lort-Iived. 

. . 
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RESPONSE SHEr.T 

Date _ Tape ~ _Subject /I 

Indicate how the .ound affect.d you by pladng an ]S mark III the blank lpAce 
which repre lent. how you felt while listening to the lound. Be .ure to 
.mark only ~ae .pace. . 

Very Very 
III PI.nlnl' Annoying 

1#2 

f3 

H 

I/S 

'6 

t7 

IS 

1/'1 

110 

fill 

1112 

113 

'14 

illS 

III. 

.17 

1118 

1/1'1 

120 

. . 

IO&J
 



1
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.1­
Very Very .,'11 PI.ullll Annoyinl 

III 

123 

IU 

U5 

.u. . : 

127 

'18 

Il'l 

no 

(131 

Ul 

*33 

f34 

'35 

.,31> 

*37 

08 

.39 

HO .' 

.. 

93 
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APPEfoIDDC B 

Id.entUieatian pf Saulld Soure. 
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lDJ::NTIFrCATION OF SOU~1O SOURCE 

Subject. _ Date _ Tape , _ 

Briefly de-crib. In your own ..,ordl the object or action prodllcinll the lound 
you j'nt heard. Then Indicat. on your relpollle Iileet how the I"und aftected 
you b" placinl an!. mark tn the blank Ipace which repreeenU how you ret, 
whUe lIa,enlnl '0 'he lound. 

Sound it 

Sound n 

S9uncl U 

Souncl •• 

Sound f6 

Sound n 

Sound f8 

Sound .9 
S"und ~ I 0 

Sound U I 

Sound ~12 

Sound ~14 

Sound '1 ~ 

Sound '16 

Sound U 7 

Sound ~18 

Sound tl9 

Sound flO .. 

96 



qwe:. = ... sua '::J 

-Z-

Sound fl.! 

Sound *1.:: 

Sound "Z3 

S<ourd .24 

Sround ~Z5 

So""d "ZI> 

Sow.d "Z7 

Sound fl8 

Sound "29 

Sound ~30 

Sound HI 

Sound HZ 

Sound "33 

Sound U4 

Sound 1135 

Sound "36 

So"nd J/37 

Sound B8 

Sound" 3'1 

Sound "4-0 

97 
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APPENDIX C 

Semantic Differential: Meani.:.. oj Sound 
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Meanina.of Sound 

The purpose of this phase of the experiment il to dilcover the 
meaninl or certain .ound. by Jlettin, your rating of the .0uIld.:l .," a set 
of descriptive Icalel. Fid.t. listen to the sound for a few moments. 
the., beain ra<inll the sounds on each scale. r wish )"ou to rate the s',und 
on the basil of what the lound ~s ~~ Place a check m;lr~ on 
each of the Icalel in the blank space betwe"n the dotl wherever you 
feel the sourid Ihould be rated. For example. i! you think you are liltening 
to an airplane lound and you come to the "Fa.t ...Slow ll .cale, you milht
 
want to select one ot the lpaCe-. nearest the faIt end of the Icale such as
 
this 

Fast ____.'--'x~,'___=--_.;....._.:__.:__..;..... _ _'__""_; Slow 

Work .a fait al you can: don't ta. ke too Lona to make any ratina. When
 
the hi.li~noi.e com•• Oft, that means you have about one minute more.
 

o Don't hesitate t~ ule the extreme end. or the scales, wherever these Ie em 
appropriate..Please complete only one rati"ll Iheet for each sound. 

You may wonder how a certain scale can apply to the sound y"''' are 
ratinll. but we ha"e found that you will be able to make th.. ded.ion. quito 
easily if you foUow inltructions. r ..ting quickll!: on the ba.is of first 
impre.sion. 

Are there·any q1.lcation.s b.rore we ~gin? 

100 
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MEANING OF SOUND 

Date Tape , SOund ¥ _SUbject f 

1. Pl....in' Annoyin~ 

Z. Attentive Di.tractlns 

3. Solid Hollow 

... Steady ,Fluttering 

5. Lehure Hurried 

6. Quiet Loud 

7. Simple , . Comple>< 

8. Narrow Wide 

9. DeceleTate Aced" .... te 

10. Nec:e••ary Ur.neceasary 

II. Light Heavy 

IZ. L.o.... High 

13. Soothing Irritating 

l-I. Repearing Random 

(;: Calmin. Anxlou. 

lb. Gentle Violent 

17, Meaningful Meaningle •• 

I~. Stable Changing 

19, Soft Hud 

lO. Free Con.:rained 

ZL Sharp 
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Subject * Date Tape 4 So\lnd*~ 

ll. Timely Untimely 

l3. Full Empty 

Z4. Feminine .' 
,­ Ma.culine 

Z5. 1ftte....~.., Boring 

l6. 'Re·tine Buy 

Z7, Slow Fa.t 

za, Pa••iv.,; Active 

Z9. Ordinary Unique 

30. Prompt D.,layed 

31. N.ar Far r 
3Z. St..on, Weak 

33. Small urge 

34. Gradu&l Rapid 

35. Smooth Jumpy 

3~. Sode Dangerou.s 

37. FamUia.r Strange 

38. Still Moving 

39. Impo..tant Unimportant 

40. Shallow Deep 

41. Reuxinl Ten.ing 

laz 

.~--.--......---,_. __ -" -.­ _...._-_._. -_....~" 

\, 

II '1 



.3. 

Subject , Oate, Tap. , SOund ,_ 

42. Compatible Interfering 

43. Slack Taut 

'H. QQick 

45. MUd Intense.:-----:._--'--"----=---..:....--=---=---:.... .­

103 
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NON-AVERSIVE SOUNO, 8ADBLIN.C BROOI< 

Viaual. Narration 

(Dark Sc: reen) 

t:;;" 
i. 

7 eelected .Ude. of dHC.rent polluted 
water area. 

lDark Sc reen) 

When I wa. a kid back home, we uaed to cake ireat deUlIht and 
pleaaure In playlnl! in and around runnln, water. Didn't .eem to . 
make much dlfterence whether It _. up In Ihe blUa - a Cre.h 
C10winl alream - or nearer home In the luUer. b· the .Idewalk. 
EverylhiDI wa•. clean and .parkllnl' And there ';a. a lI00d feel 
to the water. 1 like to think about that - brinl. back lot. of looel 
memurlea. I wUnder, too, about what kind of memorle. the preaent 
day kid. will have. 11 .eem. that the w.ter comlnll now fro';' the 
.ewale plant I. about the be et treated wate r around Ralph Hade ,. 
and othete teU u. what our ....bblinl .treame bave been turned into. 
You IU.....d It • raw aewale. And that ian't' bRd en\Jugh. Th" 
polaonoua chemlcala'are even wor.e. You can't let .wa) from It. 
Even the ocean. are kllllni the fl.h, and whatever '.l.e livc. there. 
Whal a world. Makea you clo.e your eyc. whcn ulkinl a drInk. 
What'. In it. I, wande r iC it I. rei.Uy eafe to take a bath. Chlorine 
ian't loinl to gel It all. U.ed to think that tol\et wate r waa an 
aCter-bath'pe rfum... 

Non ..a"erllve· lound fWUh adyanc•• to tbe next .lide alternatina at two 
2~-..c and C1ve 2"-aee interval. to provide continuoua view. during 
the 180 ucond. or non.ave r.lve .ound) 

Neulral aound (90 .econd. while.•ubject rate. the experience) 



--

.,--.....~ 

NON-AVERSIVE SOUNI>: BOCt' 'N ROLL MUSIC 

Vi."al. Narralion 

(Dark Screen) 

7 eelected elidee depictina "freaky" 
ecenea collecled from lana-play 
record album c:over8 

-:-... 
'"'-J 

C> (D.\rk ~reen) .... 

In epile of whal we read and hear ao much In loday'e ao-called newa, 
lhe re' e really nothinawrong with mode rn youlh. I eay it again. 
There'. nDthing wrona with modern YDuth. NDlhlna, lhat Ie. which 
cDuldn'1 be chanlled with a few well plac:ed knuckle "apa, Dr" aet 
01 eharp pointed kicking aha....They need lo'be domeetic:aled. 
civiliaed. They are wild. 'YDU can tell \I In lhelr mualc. YDU 
call that muaie? Some people aay i11e mDod muale, Dthera eay 
it la gut muale. /t's prDbably the I"atler. Takea a lot 01 eomelhina 
tD inflict lhat on Dlhere. Some eay II'e _inaing mueic. They're 
probably rli:ht. Mighl be nice to.see eome 01 them awinainll - (rDm 
a limb eomewher~. Bah. Humbua. 

Non-aver.lve aound lwith advancea 10 the next alide alternatina at 
two 25-eec and (ive 21>-aec inlervale tD prDvide contlnuoue viewa durina 
lhe 180 seconda of non-ave raive aound) 

Neutral eound (90 e.cDnd. while eubjeel ratea .he experience) 



AVERSIVE SOUND: FAUCE·r DRIP 

Vi.ual. NaT ration 

!Dark 5c reen) 

8 .elected .~id". bellnnlng 
with a wa Ie r aO.1rce ac:elle and 
then a .erle. or 7 bloom Ina 
Clower.- .cane. 

(Dark Screen).. 

Cla.e your eye. now. Relax. Relax and lI.len I 
volc~. Now, vl_uaUae your.elf .eated cornfDrt. 
viewinj avery tertiI.. piece of Iruu:nd. A variel 
carerully .elected and planted In that aDII. All t 
converl them Into Irowth and beauly ia warmth. 
Fach drop of water i. 10 Important. Waler, eac 
of life - 1 part or beauty· you can ."" it, 

Ave ... ive .ound {wIth advanc•• to the next .1Id" • 
and ZZ .econd Inte rval~ to provIde continuo... vI. 
1110 ••cond. or averalve aoundl 

Neutral .ound (90 .ec..nd. while ...bJe,,1 ratee Ib 

<:JlC 
o AVERSIVE SOUND: MAGIC MARKER PEN SQUEAK• 

VI ....l. Nar ..ation 

(Dark 5c reen) 

7 • elected .Ilde. depiclinll handcrafl.men 
at ·work or abowiol the iini.bed product. 

(Dark Sc reen) 

• 

Macblne-made Ihlnle are cheaper. Certainly. r 
out nicely. But there I••omelhlna .peclal about 
aUenliuo to detail lhatao~. Into Ihe handm.de ito 
and con.id. r yo ..reeU to '" preaent d.. rinl tbe p' 
buildln. the aymmelry. and de.iln, color••hap. 
lhe blown ala.,. ~he polle.y, lhe handtoollng ! 
planned, executed and followed by anolher "nlll . 
i. produced. 

Aver.ive .ound (wilh advance. to the next .lide , 
intrrval. and Clv.. lb"lee inteorval. to provtdeo co 
the 180 ••cond. or av ..r.iv...ound) 

Nrutral sound (90 .("cund. whil~ .ubJec't rate. lh 



AVERSIVE SOUND: ELECTIlONJC SOUND CONTINUOUS PULSING I!JOO CPS 

Vil"",l. Na rralion 

(Dark Screenl 

1 lelected ..,enel involving plea lure 
and waler'"'" '""""'-
IDark Screen)~ 

Make lure you are comfurllobly lea lid. Clole youl 
Ie", lenle or feel that yuu are lecure and comfurl 
a relcue lubmarine, Ihat il takln, you 10 a place a 
lubmers,a, avoidins choppy wateu. Silinl you a r. 
with abeulutely no .en_lion 01 ,moyemiPnt. It ia 10 
lecurily. E'v"n the loundl aboud Indicate all il w 
loundl come lhroulll) with a comrnrllnl on-Courle , 
con It.. &Iy turn. 10 the fun tbat II ""II,ble In and 01 

mavins ufely. 

Averllve 10Und (wilh advance I 10 Ihe nl.1 Iiide alt. 
Interval. and five Z6-lec inlervall to provide conti 
the 180 ICc'ondl of averilvi lound) 

Neutral lound (90 lecondl while lubject ralel Ihe I 

;; 
..0 

AVERSIVE SOUND: POWErl SAW CUTTING WOOD 

Vi.u.al. Narra\\on 

(Dark Screen) 

8 .elected ·elide. invoJYinf.l plca.ant 
view_. buildingl. woud, trt·~'i. ~tc. 

(Dark Sc r",''') 

Daydream for a minule If·you will, and now, if you 
will be able 10 find yourlell in different drcumll&r 
You make the' malt of your opportunity 10 work. It 
depend. on the lime of the year lor lhe righl lime I 
lumber busine... Such n>Alnificenl viewI, tio man 
limber - buildinSI of all Ihap",", liz"," and uiU. 
in all prollre .. and growlh. Raw maleriall l!>aped 
work and l:!Uort; and. ,t ,. nice to think CJf tl,c way. 
IIloney. 

A ...."'rtliv.. Inund ~with ad"ill1ct.". tu tht'" next .lidt!' alt' 
l,l. If'c:und u\h~rvals tu pru\"uc... cunCinuous Vtf:lW8 du 
of kVE- raiv ... sound) 

N,,·ulr.!lll lfuultd.(9U ¥t·C,:I'lll.h.. wi" ...• lJubJ,L'ct rah~ •• h .... l 



AVERSIVE SOUND: ClOCK TICK/ALARM 

Vii'" I. Narralion 

(Dark Sc r~"n) 

8 lelected dida. depiclina Intereetin. 
but rather rDutine aClivitie•. 

(Dark Sc reen) 

~ 

W" have 10 develop muaele· .UIlI and coordin.tlon. 10 e",cel in cerlllin 
laak. auch.aa Iypin,. lakin. ~h~l'lband. 1 ....lnl••orlin•• piano playln•• 
and Db 10 many olher .imilar-Iype actlvltl... One 01 Ih. belt way. 10 

make Ibi. ea.y I. 10 develop a IcbeduJe. A .chedula freqllently II a • 
• imple a. JU.I a malter of pac in.. CIa.. your eyee and think Cor a 
marnent of: com.,,:-=tLl, a rnuacJe movement, aucce••luJly performinl ­
.ccordin.lo a .pacific .hylbm. Tbe rate ia c"...,Corl.ble. IIi. 
prl>duclive. Time palle. ea.i1y. SI.nala indlcale unlt completion .nd 
you move on ea.i1y. 

Ava,.·;ve aoulld IWllh.advanceelo tha naxl ailde .ltem.lina .t 21 al>ll 
22 .econd Inlerv." 10 provide continuou. viaw. durlna Ihe 180 lecond. 
oC .verllve .ound) 

Neutral lound 190 lecond. ",hile lubje<:t rale. Ille experience) 

C) o AVERSIVE SOUND: RIVETING AIR HAMMER 

Vie...11 N.J' ra lion 

IDark Sc reen) 

8 lelected w.1I .cene. and paople 
rel.tlng ,cene. 

(Dark Sc reenl 

Not many DC III have experienced the Cull Impact of Ihe r.ltrlclive Berlin 
W.lI. A Symbol of lepar.lion. oC dlfferf'nce. between people - • Wed.e 
that prevent. loYed OR~' Irom contact with !Bact, other - • Divider of 
people •• divider lhal prevenll peac ..ful lo.eIMrn..... Cloee your eyea 
now .nd ••k yourlell Ihe que.tlon: Wouldn'l everyon" be happier ­
wouldn'l everylblna be beller - IC Ibere were lome ...ay 10 remove Ihe 
...a1l7 Eacb blow di.lodae. a rock. bre.... Ihe .eal between piecel oC 
cemenl. bre.... Ihe jolnll b&lween the heavy piece. and I"" mel.l. 
Everyo"", work. tOl\elh,,1' to bl'lna aboul b.rmony. Peopl .. aet loaelher 

Averalve ."und !wllb advance. 10 the "exi .lide altern.lina .t 21 and 
22 ncond Inlerval. '0 pruvide conlinuoul vi.....1 du rinK Ih.. I SO ...cond. 
ol.v~r.tv~ .ound) 

N..ulral aound (90 ...."undll whil .. 'Ubj"Cl ra'''l Ih" exp"r'cnc.' 

~ 



AVERSIVE SOUND: IiACKS.\\V 

Visuals Na rration 

(Dark &re.. n) 

8 1.. lecled llidel luggelling aclion 
and beaullful, finbhed conslrucllon 

~ (Dark Screen) 

~ -

w~ sp~nd a larlle pari of our live. ill developinll and chanlliilll Ihe 
t"nvi ronnli::nt W~ encounter. We heat ou" home. when l~ l. too cool, 
ai.. -condition them when it il too warm:. W. cut and .hape fabric into 
c1olhinl!. In facl, Ih" developinl and changlns ev..n applle. to the way 
W~ Ihink. Vie lei roush, unflnilhed Ide... Vie sorl, change and 
manlpulale lhem - wear off edse. - line Ihem up in better work;ng 
ord"r. The end resull Is Improvement. The Important view to 
conlider II lhe end producl, where we are mosl comforlable - Ihl"S" 
are improved, beller for Ihe .. lforl. 

Averal"" 10Und (wllh advance. to Ihe nexl .Iide alternatina at Zl and ZZ 
lecond inlorvall 10 provide conlinuoul vieWI during Ihe 180 lecond. of 
averaive loundt 

Neulral lound (90 secondl while lubJect, ratel Ihe e"perience) 

:: AVERSIVE SOUND: HIGH SPEED DENTIST DRILL 

Vi ...... Narration 

(Dark Screen) 

8 selected night Icene. of cities 

(Dark Screen) 

Soundl of Ihe nilht are qUite dlfferenl from loundl of lhe day 10 mOlt of 
Ul. R idinS up In an devator sivel OIl both loundl and lenlatlonl that are 
intere'llinll and fun. Thil II e.peclaUy true when \I lakel UI up lor a blrd'l­
eye view of lhe lighll at night of a larse cily. We can almolt imailine the 
inl"cl loundl - muled and inlenlified • depending on the way we concentrate. 
BOIl the b"auly, cnlor. delilln and Iymmelry ahnolt lake full concenlratlon 
al we would try to locate thOle familia r place. we know befo re Ihe lun 
,un,el up and changel Ihe Icene back 10 the normal, 

Aversive lound (wilh .dvancel 10 the n.. ,,1 llide alternatinll al Zl and ZZ 
... rond inlerval. lu prt'vld~ coniinuoul V;"WI during Ih.. 180 I"condl of 
aVf>r.ive auund) . 

Nl·u~ral sou"d (90 a;4,'('und.'t whll~ lubJt!ct raCel the- experience-) 



AVERSIVE SOUND, (a.ASS BIlEAKINl;
 

Viauala Narration
 

(Da,k Se,e..n) 

·8 aelecred alid.a to elepict mo"emenl 
and eaa, now {rom one concepl or 
place 10 anothe r 

(Dark Screen) 

--
I~ 

", 

.-.-

Mobilil, anel change - movt'ment - have become ..I" 
molt oJ n. We are able 10 move .. r ....nel abnoat at 
lhal inlere,~ ua, drIve in our can, view tbe lelevl' 
in perlon. lolluw where our "int.r•• ta lead "'at take 
vleow thin ... °kn a l~ ••lIrel, manner. uauaU, without 
"'nd carry Jorward the memorlea oJ Ihe Ilxperlenc 
chanlea in acene, the Inlereat. and I.... chall.",. 0 

mood. . 

....v.rel".. aoun<! (wilh ad"ancea to th. next allde aile 
lecond interval. to· provide continLIOu. vi.e"'l durin, 
a"erai"" aound) 

Neutral aound (90 ..c.onda while .ubj.cl rate. the. 



AVERSIVE SOUND: IVINDMILL IVATEN PUMP 

Visual. l'\arration 

(Dark Sere"n) 

7 ..Iected alldea allernali'nll windmill 
and waller (Jowing acenea 

..........
 
~ , , 

..)J 
(Dark Se reenl 

w 

Conaider if you will whal it would be like 10 have a real v' 
you couJd gttt .way Irom the noi.ea, the .trite, Ihe pre•• ' 
Ihe c1oaen".. of people, the maddening ral race of drivin. 
.. II Ihal moat of ua wanl 10 lIet away from. Yilt! have the ( 
vacalion on an ilolaled farm. JUII right. No one for mil 
r"laxalion. Par(ecL ThaI ii, except (or one thing, At, 
lry to .Jeep, you can almalt hear the ·.Uence. And, then 
you try· lie It, lock it • that IIUpid windmill Itartl 10 tu. 
pumpa all nllht 10nl. Counl;,nll aheep doen't help. It jut 
racket. 

Aver.i.ve .ouad (w'th advance. to the next .llde alternati.n 
and live 26.aec mlervala to provide, conUnuoua viewa c1ur; 
aecondl of averalve lound) 

Neutral aound (90 lecondl' while lubject ratel the eXi'erle 

AVERSIVE SOUND: VACUUM CLEANER 

Viluall Nar ration 

(Dark Scree,.) 

7 ael.cted .tide. of dUll-rent view. 
of a Vacuunl ,; h. anf' I6 

! Da -k Sc ree" I 

There are few nollea aroond a boUle thaI can malch Ihe v 
It lounda 10 much like work Ihal it makel you t\nd jUlt t. 
It really doel,thlngl 10 anyone who happen I 10 have Ihe an 
don" have to have a cold - or, eve-n be aUergic, a haye.vI 
dUll will Iluf! up your nOle. mak" your Ihroal eore • It jl 
perlon leel .lIi lerable, lIeneJaJl~. The people who 0l'era l 
deane rl leem 10 de"c1op inaldloua outlook.. Have you n, 
I""m 10 Ich..me and plan· wall unlil ther.. II a -llood lpot 
rec~ive an inlportanl tt"lf'phont!' call - the wor.t po•• ible t 

here <.:un,~. that vat.:uUln clcan~r - spewing duat out ae (at 
n,o reo in. 

Ave r»i\ll- J:luund (""llh ddvCtIH."l"'" tu thl" nlll JCl elide ,iJ1t~rnalin 

IInu fillt: lb- BLOC int"r\'al~ III "lru~'d.... continuoua "i.... w. dur 
tJ{ ilVr fstvl: 'Hundt 

N,'utrlll tJ"und (0(1 ",",:uncl .. whih,· ~ubJ~t.·t rdh'~ Ih ...· ,-xpl!rif' 



AVERSIVE SOUND: TVPF.WttITER 

Vi.uah Narration 

(Da rk Sc reen) 

7 selected slides oC .. typewriter with 
each new slide appearing clo.er to the 
typewriter as though moving in 

- (Dart. Screen) 

~ -.... 

Wuuld yuu like Lo make a lot 01 money? IC you COL 

IYP~w,ril"r lhat il a. good a. they have Cor an aulD 
lhe wa y lu rich~l. You would help a lot oC people 
nutic .. d? Th.,y alway I give the nO\IIest'typewrlteJ 
the Castt.st and the 10n"&"Bt. Bo that you can't read. 
talk, and it is even hard to think with all that type' 
try to adjuBt. You think you bave the rhythm n.:>w. 
I ..em to have the key striking noile under contr~l. 

l.ndi.h bell so"unds. and you jump a little. You al 
atarts all over aaa'in. You wonder whetber it wou 
happened to bump lhat lypewriter hard enough to p 
lor a while. ' 

Aver.ive lound (with advances to the next slide al" 
and live 2b':sec inler...ah to provide ;:ontinuou. vlt 

01 aversive sound) 

Neutral lound (90 lecondl while lubject rates the 

......c.. AVERSIVE SOUND: HAMMERING 

Viluall Narration 

(Dark Screen) 

7 selected slides oC hanlmer and nail 

(Dark Screen) 

Have you ever stopped to conl,der what it IB abolA' 
hurt the worlt? It is that pounding bu.lne ... rlgb 
on top of the head, and sometime. at the back. T' 
but tbe con.tant pounding and more pounding Is ju. 
keeps right on. like a hammer. You know how a r 

pound - pound - pound. [think carpenters mu.t h 
Have you ever wa.ched a carpenter whacking away 
miaslng sometim"•• it seeml. And, always takin 
nail iI, driv.. n al~ the way in. There it goea again: 

Ave ... iv~ s .und (with advances to the next slide al 
and live Zt.-scc inll'rvalli \u provide cor,linuuuB vii 
oC aversive &l"l1nd) 

NcUlral : ... 1.11 d (90 sl'('onde wbile the subjecl raleS 

• 
•1 



• 

AVERSIVE SOUND: FAN III.OWEH 

Visual' NitTTation 

IDa rk Sc ret' n) 

~ 
\SC 

--Ut 

7 selected slides alternating between 
views of melting ice cub!!s an,d fan8 

(Dark Screen) 

You kllo~' we all luok forward to a change in the WI 

comfuTtable when we take a Ions driving trip. It i 
should hl:1p. At least that i' what 1 tbought recent 
plt'asant. The cloud. ev'en seemed to make It nice 
'till green and attractive: The tree. and bushes \I 

turn color· worth 8toppinS a'minute or two to .oa 
end of the day it starts to develop a nip in the air. 
being indoors. and you startlo think about a good 
You art: lucky.- Here is one with a name you trust 
vacancy. All i8 well. You take a .hower. watch' 
alld prepare for bed. Not much in the way of bedc 
them. You do. Hear that hum? There's a fan bl, 
room. Better check the air-conditioner. Nothing 
down the fan or cut it off. The .witch doesn't wor 
management. They have already'gone to bed and I 

is IH. Yuu have to 'make the beet of it. lo'an - col 
covera - arc you catching culd - fan - cool - whi r 
wh\r • whir - whir. 

Aversive'sound (with if,dvancee to the next elide all 
and Ilve Zo-sec intervals to provide continuous vie 
of ave rsive sound) 

Neutral sound (90 seconds while lIubject rates tte 



.AVERSIVE SoU~P: n: I.eno STIHP TEAIHN('; 

~ ~;~ ~:~,~ 
Visuah iiWil~~';' ":: Narratiun: ~ .' 

(Dark SCr~t:n) 

,...:> 
c­

...... 
0' 

7 selected slides of diCf" rent views 
o! adhesive ~ndagel and lapes. 

(Dark Screen) 

Adhl'.iv~ bandages and tape certainly are Wf 

Maybe you art!n't old Imough to remember ti 
con';eniencl!s limply wert! not available. W 
lin"ns, shirls, and other loft, white materi 
bandagt!8. to cover small culs and bumps. 
than nothing, but the y constan,tly .hifted, sl 
Adh«:sivt! bandaglOs nicely solved those prob: 
easy to apply, and Itay put once they are se 
remem~r a time when Z·i,)eb wide strips 0 

10 my ehe.t to correct a rib in'jury_" Thf>y. 
In floct, maybe a little too well. The doctor 
when he sat down to rtlmove the strip.. He 
was a muffled sound like paper tearing, unt' 
it oul The doc tor slowt-d down inllead of I' 

was worse. Have you ever had anyone take 
worry II InSlead of puJling it all the way out 
out on me even now,come to think of it. ~el 

place i ••bout the a.ame. Opo·ns it up aKain. 
are easy to put on. R-l-P. Taking them of 

Aversive sound (with advances to the next s 
two l5-sec and live Z6-sec Intervals to pro, 
during the] 80 seconds of aversive sound} 

Neutral sound (9D second. while subject rat 

., 
,', 
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