CARDIOVASCULAR BEuPONSES DURING HAPITUATION
AND ATTIRHTION Ay WEALURES OF AMATLTY

oy Bsprie T. dnckaon

Thesls prezented to the reoulty of
Fesyehologys and Bducealtlion o Llhe
niversisy of @zz W &b partisl
fulfillment of the requirssenta
ior the degree of Dootor of
Fodlosophy ia Csychology

" 6¢5|t5 do ( (Q?,LAHBUC’“&
< ‘%’ OC)
BIBLIOTHEQUES 527 m TM

— :uCﬂiwwaX
m I
0 LBHARILES

‘),' o
“I‘g}ly i ()

4

Otliwey € med  L0E7

001171



UMI Number: DC53412

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DC53412
Copyright 2011 by ProQuest LLC
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Mi 48106-1346



ACKROUWLEDGMERTS

tThis thesis wsg written under the supervislion of D,
¥.F., Buryy, Faculty of Paychology end Educstlion, University
of Ottaws, to whom the writer ig indebted for hisz suggestions
and encoursgement. The wiiter extendz his grstitude 4o the
Blology Department, University of Ottaws, wie provided the
polygraph for thiz study send rllowed the writer to zarry out
his werk in their departmont.



CURRICULUM GTUDIORUM

Barrcie T. Jeckson was bora in Liverpoel, England, on
July 27, M40, He received the Bachelor of Arts degree,
sepjor in Pasyciology, from Sir George williams University,
fontreal, F.Q. in May 190l. He received ithe hster of .ris

gagree from the University of Oftews in vy 1705, The title




TARLE OP CONTERTS

Chap tar

Imﬂi}mﬂl@ﬁ.........;gu.ana.a
I«*ﬁEﬁWGFT&ELIWWE....anaq.u..

1. The Orientatidpn Besction

2. Habituation and the Orisntetion Reaction

. Attention
« Anxiety and Imhibition
4. dummary snd Hypotheses

IIQ‘EX?E&IM&SEﬁiGﬁ& I U Y Y T B
1, Bubjects
2. Toals
e. Experimental Procedure
., Bvslustion of Results
I11,~ PRESERTATION AND DISCULLICH OF RESULTE. .
1. Presentetion of Results
2« Interpretation of Resulis
ﬁ@?ﬁmy ;&iﬁ ﬁ@ﬁmwﬂﬁlﬁﬁﬁ e ® % # 2w ® » o 9w

5%1@%&?&;»-;---*,"'-.»'

Appendix
Lo JaBPsheX, 98if ADRLysis FOMR « 4 v o » « &

2 ABSTRACT OF gerdlovesculay Responses During
Hebitustion snd Attentior ap '@t atrus of

fnadets



LI&T OF FIGQUREG

Figure page

1.~ Sokolov's Model for the Orientatlion
RORebliofie o « + 2 o & » o 5 & & » » 5 v » ¢« « 2 o 7



INTRODUCTION

As the imltisl response to qualitative, intensive or
temporal changes in stimulailon, the orientation resction is
& non-speelfic resction which habituates when the stimulusz
is repested. It comprises & number of physicloglezl adjust-
ments thset zerve to emhance ihe sensitivity of the receptors.
Among these changes are vasodonstrietion in the extremitlies
and & deceleration of heart rate. It has been reported that
this letter resstion also charscterizes stiantion,

This study will investigsate the relation between guasn-
tified levels of snxliety sand cuprdiac and vusomotor resctions
during habitustion and sttention., The rationsle for this
resesrch 1s ambedded In the fisld of setivetlion or sroussl
with particular emphasis on the reticuler asctivating
formation.

Chspter one contuing a reviev of literature deline-
uting the orientation reuction and its componenis, habltu~
ation, attention end snxiety. The presentstlos of the
hypothesis coneludes this chapter.

The second chapiter consists of s description of the
ssmple employed in thls study, the instruments used, the
experimental design and the trestment of results.

Ine obteined resulits sre presented in chapter three :nd
sre interpreted in relation to the theoretiosl framework of
chapter one, juggestione for further resesrch along wilh &
few precautions terminate this finmal chapter.



CHAPTER I
REVIEW OF Tik LITERATURE

This chapter will review and ewslunte the following
phenomens which are germsne o this projeet: the oriesntstien
renction, oabltustion, atientien and the relation between
srxiety and inkibition.

1. The Orientstion Rescliion.

The orlentetion reaction (henceforin abbreviated O.h,)
wag discovered im Paviov's lshorstory in 110 epd wes ialti-
ally considered to be the bsne of students vy 1t interfered
with toelr conditioning experiments, It hua besn oeollsd the
focuasing resction, the guesticning resciion, the “wha’ s
ivi¥ resetion, ithe imvestigatory rescticn and the attitudinal
resctlion hutihe wost snduring and sgcoepled label is the
orienti.tion reaction (U.5.). The asjor body ol litercture on
the OB, has origineted in Russis ond perticularly in the
last ten to fllteen yeurs when & resurgence ol ianterest in
1t hes developed. Resren wrote in 1360 that of 16k sveilublie
experiments on the (.R,, 115 were reported .ince 19%h,.1

1 6. Bezron, "“The Obtserveble Unceneclious snd the
Infersole Conscious in Current yoviel Paychophysiology:
Intercaeptive Camﬁitianing, ﬁamantie Conditioning asnd the
?g%gatina H&flex y in Paychologieed Review, Vol, &6&, Mpren

s Peo 3




REVIEW OF THE LITERATURE 2

The OB, 13 the orgenism’s most “lsmediate responge
[v..] to the slightest chsnge"® sbout 1% snd serves to
ennance its sensitivity to lmpinging stimwli. O.K. patterns
Bey be tarmed preadaptive than sdeptive in nature in that
they prepare the organism to desl more e¢ffectively with the
stimulus, The compenentz of the O.B, sre skeletal, sutonomic,
slectrosncepbalograpblie and sensery, 7T¢ & movel or unsxpected
stimulus, the snimal pricks its esrs, turns its hesd to the
source of the atimuius and gniflfs, Boin visual sod sudlitory
threshnlds are lowered wnd there lg & brief pause In resplires-
tion foliowed by & spesding up. There ig v generalized BEY
aroussl, that 1s, faster snd lover ssplitude ﬁﬁtiwitypg

Cepdiovescular vlterstions sz pert of the O,R. have
received conglderable scrutiny and since 1t g thess pars~
moters that will be employed in this study, specisl considers~
tion will be given to these [indings. After reviewing snd
evalusting previous work in thls field, Orsham snd (liften
conclude that heaert rete deceleration is s major component
of the ﬂﬁn.h bome controversy exlsted aslowt whethar the

2 1.P. Paviov, Condlitioned H:
Precs, &@mﬁan, 1937, p. 14,

i‘gc L?m, LSLUBNEIO0 "W a8 L il
BRenxgtion, lLondon, ;@raﬁmmn fraaa. 1;5

b F.k. Qranem snd R,E, Clifton, "Hesrt Bate @hﬁng& nE
a Component of the ﬁrianting ﬁa&gau$&“g in Payochbolog
gglletid, Vol, 6,«’ Ho. i’?, JE 31 *




REVIEW OF THE LITERATURE 3

heart rete change was 2 diphaslc response of initlal accelera-
tion followed Ly decelerstlon; however, Lymm5 ~180 Bgrees
with Greham and Clifton's decision. Cardiac decelerstion is
also & concomitant of attention &s hes been shown and verified
in the cases of neonates, chlldren and ~dults. As an outcome
of their work with infants, Lewis et &l. assert ithst & mono-
phasic response of deceleration typicslly accompanies the
G.B.ﬁ Vusoconstriction in the limbs and vasodilatation in
the hesd cccur during the C.R.

Hesrt rate icceleration ls found during noxious
stimalation, conceptunl activity and during the defensive
reaction (stertle psttern). An accelerctive response such
as 15 gseen in the startle paltern is reletively difllcult to
Babituate and there is some evidence that asceelerstiom ia
intensified by stimulus repetitian~7

Ihe orientation rewction c.n be svoked by any novel
or unexpected stimulus regardless of tre sense modality
stimulated. 4 number of models heve been proposed to zccount
ior the O,R, and that of & kolov will be presenied here, The
neyronal model of the O.R. "postulates s chain of neur:1 cells

which preserve informstion about the Intensity, gqualiity,

5; Lj’ﬁﬂ, M‘! Pe i‘}'

6 .4, Lewls, et ul., "The Cardiac ﬁm;ponse B5 &
Correlate af/ﬁttanﬁicn in Infentsv, in Child | S EIne
Vol. 37, 1300, p. 63-71.

7 CGrahem and Cliften, Op, Cit., ». 3L17.
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durstion and the order ! presentztion of iLe stimull,"™

This last charsacteristlic was studied by Umgmrg

vho presented
mumbers seriatum (1, 2, 3, b, ste.) to subjects end then
gave & digit out of sequence (&, ,, 10, 11, 1., 12. 13) »ud
observed the (O.R. to this mispleced nomber, Thus it iz nol
solely the movelty of the stimulus that resulis in the OR,
but slso ithe "unexpeciednass of the stimulusg in the sequence
in which it oocurs." ™ The 0.R., sseerding to Zokolov,it
is educed by "iwmpulses of diserepzney® srisiag from the L:ch
of concordance between the stimulus end the sstant nsuronal
model in the cortex.

When the stimuilus is aspproised by the cortex =3 noi
being wovel, that is matehing the neuronsl medel, lbe O.R,
does not result snd the "block of impulses tskes plage
somewhere between the eollaterslisz Crom the specifico puthwey
and the reticular formstion [...) probably by hyperpolerisi-~

tion of synaptic conneetions, i€

v E.H. 8okolov, "Seurcnal Models ﬁmﬁ tha Or.enting
‘QEflﬂX” $ wn }4&1’?’ l»'E gr%&#@f ] (ﬁﬁ;) » Lo w"f % %
8. 500 L bil;;, Ardlison, Hew Jor. wy Jﬁiﬁmn ér%mtin@

4 .M, Unger, “ﬁﬁbitu&tiwn af tnm vaﬁagn& pictive
Orienting Resction', in Journs { Lspgrimental Py
Vol, 67. Jermaary 1@&&, P

10 Lyno, Qpa Li%.s po 3.

»&A wtﬂ- ﬁbhﬁlﬂv, ; ‘n >

12 J&kﬂ*}lwv; QQ’ m&t? :1‘:)5&{:? P 23 A
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Although the Q. R, i3 evoked by novel stimull, not sll
povel stimull evoke erientution resctions but depending upon
& mmber of copditions, they may slsc produce adsptive resc-
tions or delfensive resctions, The lunction of the adupilve
reflex is to presxerve the equilibrium of the orgsmiem by
bringing shout adsptation of the snalyzers to the quality
and intensity of the stisulus., 3 The sdsptation reflex
invelves enly the snalyzer such ms light educing pupillary
dilstation and the thermoregulaiory chenges o warmih and
celd, wWherexs the 0.H. bas a howwostatic pesitive feedbsck,
the sdeptation reflex bas & negetive feedback and lests the
durstion of ihe stimulus while the 0O.R. h&bitﬂ&t&&-l%

The defensive reflex is & response to intense stisue
iation and corresponds (o the stortlie paliern of Lendiz and
Q&at*15 Like the 0,R.,; the defensive rellex invelves the
whole bedy dut the basle fifference i: the locus of organids~
tionm, in that wortical centers participsie Iin the G.R, bt
not ln the defensive rarlax435 Vesooongiriction in both
iimbe z2nd besd cecurs in the deflemsive roflex while only the

13 mlﬂ"’, Wi‘r 1%39 [ 11 ll@a

e Lynn, Opo Cllss Be 7s

1% C. Lendis snd W,A, Huav, The Startle Patterp
York, Ferrer and Bhinehert, 1939,

i6 3‘@&@19?’9 M&ug 1)3‘@3; P ~ire
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limbs menifest vasoconstriction in the O.H, The defensive
reflex habitustes but st & much slower rite than the @.3.1?

To return to Sekelov's model for the orientation
resction, stimulue input i1s smalyzed in the cortex after
which the cortex engunders ithe exedtotion or indbitien of
the G.R, Sinece thiz model will be uszed to explain habltue
ation of thwe O.R, it will be elaborated in more detail.

Two main centres wre invelved in the production of
the G.B.: 2 modeling system in the cortical smalyzer and in
amplifying system in the retliculer formebtion., Afferemt
impulses trewel slong the ¢lsssicnl zensory pathways to the
cortex (route number 1 ln Figure 1) 2ad slso to the reticular
formation vix cellaterels {route 2). The coriex smalyies
the incoming stimulus sid 1€ 11 12 movel or signlificant,
sends sxeltatory ispulser Lo the relleulsr lformation (route
5} fer the evecation of the O, H., If ¢ nervous model in ths
cortex corresponds to il the parsmelers of the pariiculsy
stimuiug, the cortex withholds the excltatory impulsesz and
blocks the afferent input before it reaches the reticulsr
formation (routs 3). To complete the explanstion of Figure 1,
route 4 carries messsges from the reticular formation which

increases the 41 oriminatory power of the cortex ss lndisated

17 Lynn, Spa Lile, p»
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6 System for
~-w——— Formation of 1
Model -
’ |
' !
| ,3 2
7 | Amplifying v

Sycstem

Figure l.~ Hokolovis sodel Jor the Orlentailon
Bezotion,.

E.X, dokolov, "Hewrenal ng amﬁ the ﬁmmmm
Reflex", in ¢, 1.B, Brasier, (ed.), Central fe

end pehavior, Hew Jersay, Mudison ﬁwnm o Trcey L0060,
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in the work of Linﬂslw.m Paster has demonstrited thet

concurreant stimulation eof the retieulsr formation in the
ssme regien that produces corticsl sctivetion, lmproves beth
the poouracy and speed of visual discrimination in mankay&.ly
Pathwey & carries the speelfie responses and puthwsy 7 tekes
impulses for the vegetative snd zomatic components from the
roticular formatiom,

In summery, the O.R, 18 s centrally srgeniged, holis-
tie system incorporating sutonomic, ssmetic, BEG, snd sensory
changes,s It is unspecific with regard to the sense modelity
stimlated and is initisted by eny ineressze, decresse or
qualisetive change ef : stimulus. It f2 subject to habdtu-
stion end it is this charscteristic wilch will be vonsidered

in the next seetlion of this paper,
2, Hpbitustien of the Grienisilon Resntien.

A4 stimmius that st one time had efficacy fer the (.R,
if repentedly prezented will sventuslly result 1o & cwsssilion
of response. This iz ezlled bablitustion or extimetion,

It i3 ot & generalixed veduction in responsivity but ¢

1d L.B, Lindsley, The Beticuler Formstiion and rer-
awptu&l Einariuinmtﬁen“, in H.He Juspers, (ed.), Rebiculnr
‘ ion The Druln, Lendon, Churchilt, lﬁﬁug Pe SN

19 J. M, Fuster, "Effects of Stimulation of the Brain
%ggg on Tae%iat@ma@piﬁ Perce, Lion", in Lgignee, Vol. 127,
y Po
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aslective om.m For exemple, there msy be habltustien to
& particular freguency and loudness of sound and slthough
the lowndness mey remein constent, a change in the [reguency
will resgtivate the O.R.

Those variables thut affect the course snd rate of
habituation heve been placed in ohe of two elusses by Lymn,
stimulus snd subject vwmm“..m The intensity axnd duration
of the atimulna, the time intervels between stimull and the
difficulty of ddsorisination &1l affect habltustion. Thresheld
stimuli are very resistant to habitustion while hebitustion
iz usually repid with low lotensity stimm)l, Stlamll of
intermedinte duration and those which reguire diffieult
diseriminmtions are the hardest to habituate., The shorter
the time Iinterva) between stimuli, the guicker the habituation,
¥hen habltuation to & partionlsr stimylus is gatablished,
comtivusd stimulation results in the peradoxieszl return of
the O.R,, but this time it iz intensified ond similar to the
defensive reaction, Thiz reappearsnce of the C.R. is
sssoclated with drowslness and sleep and mey be explained by
the irradiation of inhiblition reseching the cwtmuga

20 Bokolov, Op, Cit., 1980, p. 1499,

21 Lynn, Op. Li%.. p. 26.
22 Bokelov, Bp. Cit., 1963, p. 123124,
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The second group of variables that {nfluence the rate
of hsbitustion are related to organismlic states, It is this
class of variable that will be investigated in this thesis,
Lynn has reviewed the Russian work on schigophrenis snd
writes that chronic, deteriorsted schizephrenics do not
svince the O.R. to auditory, visuel or tactile stimuli.EB
Stanishevskayn points to s profound functional disorder of
the cortex and subecortex w2 underlying the disturbed C.B, in
sehichhrenieﬂ.zh uakmlmvaﬁ writes that Ysome types of
neurosis® and “some forms of mental illness* show aberrations
of the O.R. and hebituation but he does not elaborste on
this., Difficulties in extinction of the O,R, have been noted
in persons sufferiag from senile dementis and mentsl retards-
tiun.zﬁ Luri&g7 reports that retardstes glve powerful Q. H,'s
that are 4ifficult to extinguish to intense ztimull but thsat
wesker stimuli will evoke an O,H, that can be readily hebitu-
ated in one or two stimulus pressntstions. Une vonders

whether the intense stimulation referred to by Luris wmight

25 R. Lynn "Russian Theory and Research in Schigophrenis”,
: a0 24 & ﬁy“;%tiiﬁ Vol. 60 i?ﬁS, Do h@?n

2% H,H, Stanishevskaya, "The Vascular Gomyanmnt of the
&rienting ﬁaflﬂx in &enizaphranics‘. in Paviov :

25 uﬁﬁﬂlb?, gﬁ: &£t¢3 1@63, P lesn
26 1bid.
| 27 ALK, Luria, "atudy of the Abmormel Cnild®, in American

Orihops LB RET Vol. 31, Ho. 1, dﬁﬂh&f? lqtl D e
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actually educe defensive reactions (starile pattern) which
are known for their imextinguiszhability.

Intactness ¢f the cortex ls a requisite {or habi tu-
ation although the de-corticated snlimal will show the ¢,RH.
In spite of coniradictory evidence reported by Jharpless and
Jasper, Lynn asseris that the “welght of the evidence lies
in favor of Paviov's original cenclusion that Jecorticstion
greatly deleys hsbltuation of the 0.3.“2& Jouvel found
that eight hundred stimulug presentations could not produce
nabituation in the chronic decersbrated cat.®?

Before considering Sokolev's model of the OB, and
babitustion in more detall, the quiddity of it will be
repested, The 0,R. results frow the mismatching of the
stimulus with 8 pre-existing model ia the cortex, uhere con~
gruence exists betwesn the stimulus und model, the K, is
thwarted between the collatersls from the afferent tracts
¢nd the reticular formation. Hsbitustion of the U.R, is
asgociated with the lryrsdiation o iﬁhibitien.3c

Bokolov hes sought support for bis model at the
neuronsl level by sssuming that s trisd of different neurons

mskes up his model: afferent neurcns, exirapolstory nsuronsg

2L Lyam, QUp, Cit., 1966, p. 31.
<% ipid.
30 Sckolov, Op. Git., 1963, p. 124,
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1
and comparator nnuraan.3 The charscteristlos imputed to

eaeh type sz well as the experimentsl evidsnce for esch will
now be considered.

The afferent nearons are elways regponsive to stimils~
tion even after numesrous presentations, .Jung has found
certaln neurons I1n the visual certex that do not habituate to
light flanh95.32 The cerdinsl charscterisilos of the afferent
neurons are thelr apeeificity to the modality of stimilation
and the "stebility of their responszes™ with repested stimulus
presentations,

The second gzroup of neurons in sckelov's nodel sre
pxtrapolatory neurons which only begin to respopd to stimuls~
tion after b mumber of presentations. Bvidance for this type
haz been forvwarded by Leitvin, el al., who described "saumensess
peurons” in the teotum of the Irog. These neurons respond
only some time afier the appesrsncs of s siimulus in the
visual fleld. From then on, the objeet ig tracked by these

calls end no zmmall or s.ov movement is unsignaslled by the e@11.33

31 E.ﬂ; dekolov, “Higher Hervous Funm&i@mmz The u?i%ﬂl*
ing Refleax*, in V.D, Hall, (ed.), Anupuel Review of Physiolog
Vel. 25, 1@&3, Pe BLG (B).

32 B, Jung, "Neuronal Integraticn in the Visual Cortex
snd Its %ignmficamca for Visual In&armahi@m“ in Wi,
ﬁo&&nﬁii%h, (@d. ,fxyvl AT G T3 B o ﬁ@w yﬂrkg H,I.T.
Presss J. Wiley, 196

33 J.Y, Lattviu &t gl., "Two Remarks on the Visual
aystam,@f tma Fr@z“ 0 WA ﬁasanhlith‘ {ed.), ﬁgg§§gz
LF Y w-~m 2 2@?%3 H.I Tq Frﬁﬁﬁ“ Jv wilﬁyg 1% ] P- ??3‘
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The “attention units® described by Hubel gf sl. are
an example of the comparstor neurons woich compsre the
fmpulses transmitted by the siferent and extrapolstory
nsurons, Habel et sl. found cells that sppesred to be sen-
sitive to suditory stimuwli only 1f the cxt paid nitention
te the saunﬁ.sh Ascording to 3okolov, it is the comparator
neurcons which initiste the (O.K. if the signels f{rom the
afferent and extrapolatory neurons do not mutch.

The above then comprises Sokolovis attempt to locuts
certain neurons whose funetioaing lend: supoort (o his
nervous model for the 0.B. Furtner work will undoubtedly
eorroborate or not, Sokolov's theorizing .nd ilnterpretation
of others findings. &ynn,Eg however, staitss thsat confidencs
in the theory is incressed becsuse of the studies of Hubel,
Jung and Lettvin,

Throughout this psper 1t has becoge svident thet the
O.R. 12 & complex, multidimensional response and one might
suspect thai the elements of the ¢,R. do not hnadbituate =t
uniform retes. This has been borne out by research. There
sppesrs to be 8 hierarchy for the hubituation of the verious
componsnts snd the 'irst system that dissppesrsy 18 the

sutonomic, The wescular component, which hes . short latsncy,

34 U, Hubel vy tAttantiont Units in the Auditory
Cortax”, inm ggience, Vol., 129, 1959, p. 1¥79-1230.

35 iynn, Lae BlY.. 1066, p. bS,
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iz extinguished in three to five stimglus presentutions in
normal suhjeeta.sﬁ ERG hypersynchronization in the snalyzer
of the senss organ being silmulated ceoours nnxt.ay Hore
prolonged stimulstion results in lablibition of the cortex
with slow waves recorded indlcating low arcussal.

Even during hebitustion stimull are still being
registered in the ocortex which iz amalogous o the effects
of barbiturate snssthesla whioh fnltially eliminoates reticular
enhancement of imput.3® Although the impulses are transmitted
along classictl sensory palhways, they sre impotent without
the contribution of the retliouler formatlion, Further stlmmue~
lation eventuates in cortical inhibition and the liberstion
of the reticular formution which brings sbout & stronger O.R.,
perheps even approsching s defensive resctlon. The subject
finally falls azleep.

Hernéndez~Péon haz colned the term aflerent neuronsl
haubituation to refer to the "slectrophysioelogical correlates
observed in awake osis along the specific sensory pathw&ys.“Bﬁ

Thlsz indicates that centerifugal fibers course from the

36 stenishevskays, Op, Cite, B 37.

37 Lyan, Qp, Cit., 1966, p. Wé,

35 Lindaley, BB. Lix., p. 517,

3% R. Herndndes-Peon, “Reticular Meahanisms mf\ﬁanﬁsry

Contrel®, 4n W,A %mmmmimmh;wM
A l.T. Pl‘ﬂaﬁ, 19&17 FQ
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reiicular system to verlous peripheral receptors and inhiblt
responsiveness &t the periphery us a regult of repested
stimulatian.hﬁ Cogent empiric:l evidence for tihis has been
demonsirated lncluding Hernandesz-Peon's experiment in which
glectrodes were implanted in the dorsal cochlesr mucleus of
the oot and resgonses to c¢llicks were recorded. However, when
the cet was presented with two mice, s [lan odor and o sheock
separately, the responsé to Lo nuditory stlmulus wes dimin-
ished in compsrisen with control responses.l Photic habitu-
ation &t the retins, et the letersl genlculste body and in
the visusl coriex has &lse besen reported.

Jernundes~Peon states that the reticular formstion
nfilters by feedbmek circuits, all the sensory impulses at
their entrance to the cenirsal nervous &y&%&m.“hg The Ieed-
back influence of itbe reticulsr formetion on the receptor
has zlso been considered Ly Sokelov who addas the eifects of

the sympethetic nerveus system to ihose of lhe specific

patn mya.hj

40 R.¥, Thompseon and W,A. Gpencer, “Hebltustion: o
Hodel Phenomencn for the unudy of NHeuronsl substrate of
B&hgziar“, in Pyschologicsi Revigw, Vol. 73, No. 1, 1566,
P. 3b,

41 A, Hernandez-Peon, ' ‘odificition of Elactrie
Activity in Cochlezy Tucieus Luring 'Attention' in unanesthe~
tized Csts”, in Belence, Vol, 123, February 19%6, p, 33¥.

42 mmememesy 19610 p. 517,
43 seokelov, Lp. Cit., 1363 (a), p. 270,
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3« Attention,

Those verisbles that determine what we select for
attention hve heen dividsad into externsl and internsl
classss, the formar including wmovement, size, repetition,
intensity, ste., of the stimius. The internel states of
the orzenism that govern shat we sttend %o include needs,
sets and stvtitudes, What tranapires after sn object hws
been selectad for stiention has heen hypothesiszaed by Dewtszch
and Deutsch. The slmilerities between thelr model and that
of sSokolov for the 0.8, are striking.

Peutsch and Deutsch sver thet the incoming signel is
analyzed by the cortex and 2 cortain level of axcitation is
smittod, This 12 plcked up by the retioulsr formation and
taken as the minimum smount of excltation reguired to gveke
& subseaguent r@&@t&@nw%h The message thet 1z enslyzed by the
cortex incresgen sprouassl Iin direst propertion to 1tz ifsmpori-
ann&.hs Although sttention may not be paid to inpwt, 1t
3t1ll resches the perospiusl snd discrimisstory wechanisms.

I the foregolag is compured with the model for the
C.R. giwen by Sokelov, 1t 15 evident that both attiribute
the same functions 10 the coriex and the reticulsr formation.

b4 J,A, Deutsch and D, Deutsch, Phrsiolos
Beyehology, Illinols, Doraey Press, 1966 ;

45 mwwmwnns, "Attention*, in Pay
Yol. 7G, 1963, p. ]

-
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Poth ascribe the decoding or laterpreting of inmput o the
cortex and the carrying out of erders ler {a¢ilitsting or
inkibiting forthecming stlsuli to the reticilar formstion.
Charscteristic cardige chianges sceompsny attention
ss mentioned esrlier in this paper. stimull thst reguire
sttention significently decelerste ihe heert rate and this
is sasociaved with incressed sensitivity to silmulstion.
Thia facilitstory effect may parailel whst heppens when
direct stismulatien of the reticuilar formstlion enhances the
discriminetion of stimumll. When two llgals ware presented
to & ettt 50 maec, apart, they reglastered Ilm the cortex ss
one; however, when the reticulsr formastion wes slmultene~
L1

onaly stimuleted {wo responses were recorded. It would be
interesting io knov the goncomitent hwart rsite changes in
thls experiment. Reglons in the retlaular formation have
been delimited which sffect sardime setivity (wardiac
reguletory centre) snd others vhish affeet vasoular iones

W7 Stdmulstion of the mucleus reticularis

gigantocellularis end the restral part of the veniral

(vesomotor centre).

reticuler micleus produces depressor sifects on cardiac

W6 Lindsley, Op, Clt., p. 5ah,

k? W. Birimeyer amﬁ G, ?111@#1 ﬁfg ﬁggiggg o
ot S L AT P .?;A B ane 1t &(I&" dapr Matonomic %3
§ Hﬁmnwﬁmrrﬂ,%ﬁmmﬂdmmaquam.,
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aatlvmtw,k§whiuh is vhet heppens during stiention and the
0.R,

4 distinction hes bean mede betwesn sigml and non-
signal stismli, the difference beling that the lformer is &
harbinger of some other lmportent stimmlus, such z2s & tone
preceding food in elessicel conditiening, There sre a number
of ways of comverting o neutrsl {non~sigmel) stimulus iato
a conditioned (signal) atimu&us.hﬁ As will be done in this
experiment, the subjeot osn simply be asked to watch cut
for the stimulus or pay stientlion to it. The subject now
posssases & set for subsequent stimulation and ¢ number of
changes sre brought zbout in the ¢,BR, The 0.0, becomes
larger, stronger and guicker to the ldenticsl stimulus
compared te when it hed the status of 2 neutrsl stlmulus,

If hablitustion teo the stizwlus had ocourred, the O.R, to it
is revived. Thrasholds are lowsred zo that subthreshold
stlsmuli are now perceived. Intense stimuli st previcusly,
as neuitral stimuli, evoked defensive resctlons, now as
conditioned stimuli, ovoke an O, %Y

The chsnges outlined above should he observed in this
experiment since a bell ring that educed zm OB, and

%Mug Po Wi,
49 Lynn, 1966, Op. Cit., p. 62,
50 Zkid.
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babituation to 1%, will be transformed into a condiiioned
stimnlus by glvipg the gubject instructions to “pay atten-
tion" to the belis. For heurt rete thers should be =n even
grester deceleration to the bells In thia segment of the
experiment then vhen the bells were neutral. In addition,
incressed resistence to babiiustion suould be seem, sitbough
mabituation to these stlmuli iz ned of primary imporiance

in this resesrch.
b, Amxiety and Inhibition.

Anxiety wlll be comsidered in ihis section ouly as it
is direcily bound to this psper. Beosuze snxisty 1. (o be
defined by & score on & self-peporting perscnelily guestion-
naire, it will be trestsd &3 & gopsclous rather Lhen pro-
coageious or unconscious phenonenon. The seior, sutonomic
gnd humorsl expressions of anxlety both within cormel limlis
apd without, have received considerstle attemtlen. Linking
psychologienl treits with somstie 1llse, both st conscious
and unconselous levels has given rise to psychosomatic
wedicing.,

Many viewpolnls ubout enxliely have been offerad tut
the one 0 be employed here is thet of :lwo who proposed
thet anulety may be underutood in teras of weshened inhibition
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and might represent & “"disezsw of over-arousal.*?% In other
words, pathological snxiety, which must be ¢iiferentisted
from trensiont, situstionsl anxiely, could be based on reduced
central inhibition. IV iuv & well-catublished fsct that
reticulsr stimuletion &ffuces the after-discharges of evoked
cortical potentisls. iwimo suggesis that some such lohibi-
tory mechanlsm {as the one which abolishes aiter-discharges)
gay be weshaned in anxiety.

Dirfioulties with attentlon are inverlably found in
anxiety states resulting in varying degrées of impalrwent.
"Relative zutopomy of the orgsnizm with resgpect to centrel
over nttention and concentration appears Lo be & prime sign
of optimal Nuactionming®, according to Rediich and ?reaﬁman.sz
Part znd parcel of inxiety ls Aistrsetibility pilus the
inability te focur on ons aspect of the enviromment to the
axelusion of competing stlmuii. JAmong normels a delimlte
deceleration of hexrt rate has been reportad o acoompany
atteation and since people with anxlet;s have A1rfioulty
with attention, perbaps this can be rellected by orroliag
glterations,

The O R, has beoen exploited b, the Busslans to messure
& mumber of runcbions including heering capacity, Inteiligence,

51 h B, Malmm, “4oxiety and Behavioral Argusel®, in
loglesl Heview, Vol. 64, September 3.9“5‘?, p. 282,

‘ "‘Z F ‘: Mdlifnh W i}.X. ?ﬁ'ﬂﬁﬁmn
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attention smong children, concept formation and understand-
1ng.”3 Thus the versatility of the O.R. will be challenged
once again in this thesls to relate anxlety levels lo
habltuation snd zttention using cardiovascular changes,

Be Summary and iypotheses,

The presentation of a novel stimulus of moderste
intensity triggers & complex, distingulahable array of
skeletal, autonomle, electroencaphalographic end sensory
rasponses which collectively have been ealled the orientation
resgtion, It is not specilic Lo any sense mode. ity and its
primary function is t¢ enhance the diseriminatory powver of
the receptors and induce 3 stsle of alsrtpness or sttention
in the organism.

Upon repetitive stimulation, the orientation reaction
veskens end finslily dissipstes. This process is oalled
hgbltuation. It is cervied out &t the commaend of the cortex
which emits fmpulses to block ihe orientstion reactlon at
the level of the reticdsr formetion.

Aslmo has suggested that anxlety 4in iis extreme forms
gay be besed on defective ifnhipitory mechanismas, If this 1s

correct, then snxious subjects should respond more often to

€3 A.R, xuria, “”tuﬁy of the Abnormal Lhilé“
i il itk i ‘, JEhRLBE LY o Vol, 31, fle. 1 do g gﬁn%rj
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novel stimull then non-snxious subleats. Thet i1s, they
should not habltuste ss rapidly. It hes bean reporied snd
substantiated that a deceleration of hesrt rate accompanies
sttention and 1t 15 to be sxpected thal anxious subjects
wiwe ilnverisbly exhibnit dlfficuliles with attention, will
zot sbhow the same ameount of cuardisc deceleration as non-
snxious sublects,
The bypotheses will be steled In null form:

1. There wili be¢ no significant correlsilon between
anxiety levels and habitustion levels as meusured
by peripbersl vescconsiricetion to Tifteen Bon-signal
suditory atimali,

Z2., There will be ne signiflicent correlsticn betwesn
anxiety levels snd the smount of chemge in cardise
rete betwsen fopditions of siisntion and rest,



CHAPTIER II
EZPERIMERTAL DEZIGH

This chapter will be divided inte four sub-hwadings
desoribing the subjects, the tools, the experimental yrocedure
snd the methodsz of evalueting the rezulis.

1. Bubjects,

Subjects were recruited in 2 mmber of weys for this
project inecluding lovitinmg students of & cluss Lo participste,
posting notices requesting volunteers in strategic pleces
cn the cempus and asking seminarians o psriicipute. What~
ever the method all potentisl subjects were sssured thet
they would recelve np moxious stimulation, that the experi-
ment would tshke approximeiely forty-five minates end tnst
the results would be kept conlidentisl. Wben the writer
sddressed z class, the professer lsft so that students
vould feel no coeércion to volunteer,

By dint of the litersiure on volunteers and the
perticuler personslity propensities they bring into the
experimental situstion, the writer wos well aware ol posgsible
contemination of results. The alternstives to accepting
volunteers vere either making participstion mandstory for &
elass or rammnerating the subjects., Neliher of these wes
fsasible,
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The sssumption has been masde thati the testess would
not dissemble mnxiety beenuse of lack of primary or secondsry
gain. DBy sssuring the subjeots thet they would not be
exposed to any herm, it was felt et any possibles punitive
effects that partieipation could produce, were eliminsted.
It is known that volunteers' strong needs for aspprovel bul
i this existed in these subjects, 1% would have to be
gratified solely by thelr peers as ithelr professors ware not
sware of whe voluntesred snd the writer was & stranger to
them, COne professor who was conlscted by the writer in
hopes of obtaining volunieers, insisted that bhe personeslly
iaterviev prespective subjects individurlly to get them to
cooperste, His offer wag pelitely refused.

Although sll the sucjeects in tiis study were velun~
teers, 1t is felt that gensrsiiszations bevond s group of
volunteers are Justilied,

Porty-siz males were used in this preject although
fifty-four went through the eaperiment but efght had w be
rejected for remsons Lo be presented in the chuapter on
results. The mean and standard devietion of the sge of the
forty~3ix subjlects are 21,30 and 3.03 respectively. With
the exception of two high sechool students, all subjects
etiended the University o Ottews with a1l but four being
undergraduates,



LXPERIMENTAL DEJSICN %
2., Tools,

The instruments wtilized in this experiment were
the I,P.A,T. 1o messure snxlety psychometirically and «
polygraph to juuge the cardiovascular ziterstlions during
sttention and habltuation.

The criteria for selecting s test of snxiety among
the myried svellabtde on the msrket were vaiidity, reliability,
ease of sdministrstion, easze of scoring, time requirved to

teke it anpd, 1if possible, & persllel form in Prench in < se

it was necessory, 1t was devided tinl the J,0.A,.T. Sglf
Apslysis Form* (barearter referred io 85 L B, 8,.0.) best wet

these criteria. The only reservotien thut the wrliter hed
shout using this test was that 1t 4id not comtain valldivy

scales a5 does the Mipnsgote Hultlinhasic Personsiity Ins

With this potential shortcoming in mind, the writer geve
special congiderstion W his mothod of solicliing voluntesr:.
These precoutionz were explaeined ln the previous zueeiion
of this paper.
& eopy of the L, P.8,T. is to be found in Appendix 1.
Toe I, 8 L# sdminiovered in five

to ten aimutes 1o efther & group or individuals snd is scored

by superimposing & stenell om the booklet. anc nidding tos

' 1 Published oy thoe Institete yor Personsll:y -nd
Auélizg Testing, 1602 Coronede Drive, Champal.yn, Illinois,
L1820,
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responses. The instructlens are printed on e first page
of the booklet and were rend slowl to the sublects .od then
they wore seked i they hed say questions,

Reviews of the Lest in Bures”'d have been laudster,
the consensus being thet 4% 13 a goed overill mensure of
apxiety. It evolved from the factor snalytic resesrch of
Cattell and i reputed Lo nssess genersl Iree onxlety levels,
to be ddstinguished f{rom neurotic -nd paychotic anxi@ty.h

Cohen guotes rellabllity coselficients ranging {roa
B0 to .53 and concludes thet the evidence is impressive
regarding 1ts valldity.’

Hesrt rate and dlgitsl blood voluse were messursd
continmously on an & &4 ¥ Physiograph “?@uﬂ".& Cordiac rate
was mesgured by & "Hesrt Sound Hisrephome which detects hesrt
gounds. 7This wae placed ovar the hesri and held anugly hy
masng of en sdjustable rubber strsp. Blood volume woo geuged

Py & 'Photoeleciric Pulse Plok-upy which wa. placed om the

2 4.7 uiliord, ”?ﬂw I,*.&,T» 3$1 &naly&ié S
in O.K, Bures, (ed.), She Fifih ' s ki e
Hew Jersey, Gryphon Press,

3 J. Conen, wha I.p. A.T. 3ﬁlr hn&lf&iﬂ Farm“, in

0.K. ﬁnres, {wﬂ.) The S8ixth lental Ses ments Yearhaok,
ﬁaw Jerse, , Gwyphan *rwaa, ;3‘3 Be 257

 Ibid.
5 Auid.

@ B & K Instrument Co. Ine., Houston, Texs ., 77021,
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distal end of the subject's right forefinger. This is &
plethysmographic troansducer with & bullt-in light source and
changes in light transmission ckused by variations of the
volume of bleocd in the tissues, are detected by s senmsitive
phetoconducter, Changes in blood volume produce corréspond-
ing changes in weve amplitude, The paper moved at & rate of
«5 cm, per second, A timer wis sst to daliver s downvard
mark at five-sscond lutervals end = upwerd deflection wus
made on the puper to indiexte esch event,

3. Experimental Procedure.

The physiologlical recordings were conducted in a
seni-darkensd, sound stienuated room with s tempersture
range of 72 to Th degress Pohrenheit.

Those subjects who hud not teken the L,P,A.2. wore
sdminizstered it before the experiment sccording to the
instructions in the maomal, The subjeot was then led inte
the experimentel room and ssked to remove his clothez from
the weist up except for hiz undershirt, He was then told
to lia down on & couch and the polygreph wes ezplained to
aimr. He was not told thet he would hesr the bell tounes, but
bhe was resspured thet he would receive no harmful stimuvlistien
of any kind, While the subject was recumbent zs he was for
the duratlon of the experiment, the besrt sound microphone
wes placed over his heart and held by mesns of » rubber
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strap. 7The photoslectric pulse plcekeup was put on the
subject's right forefinger and fastened by a strsp. The
subject was then told toe fimd & comfortable position snd teo
try not to move arcund znd ithe esrphonses were placed on ike
subject's head. The subject was then reguested Lo shut hia
gyes and the itspe recording degsn. The physiegraph was
sterted and the eaperimenter merked, by mesns of & remote
control cable, each Well ring on the paper,

The sudlitory stimuli were presented through Phillips
earphonss from & Wollensek tape recovrder. The subject first
heard ten mimites of white noise of 1% willivelis pesk to
paek, Then fifteen, onw-and-a-balfl second bell tonos st
thirty-second intervals were presented to the subject st H0Oo
millivelts pesk to pesk. The {iftsen bells were followed by
the Instructions, "You are te pay clese atiention and llglen
garelully to the bells, until you are told to stop.* Fourteen
bell tones of one-and-g~hall second duration were prasented
in two ulmutes and fiftesn seesnds. The sublects was then
told that he would not hear zny more bell rings, slthough the
white aoise continued for three minntes., The suiject was
infoymed that the experiment woas completed and he was asked
not to revesl the nature of the experiment to his classmntes,
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h, Ewalustion of Results.

The L P.A.3. forms wers scored sccording to the
instructions in the mamusl and & tots]l score was derived for
each subject and converted inte the appropriste sten score
using the norus for college meles,

The assessment of the polygreph tracingz wes not szo
straightforward, Floger bleod volume wes gavged in the
following msnner, The smplitude of the waves was measured
in millimeters for the zeven waves lmmediately preceding esch
bell. A letency of usually three seconds butl never more
then five, was 2llowed following each bell and then the
initisl seven wvaves after the latency perisd were taken ss
the sotusl response. Whether or not & responss ocourred was
daternined by 2 € tesi betwesn mon-independent messures with
t heving to be aignificant at the .01 level of confidence
in order for the vasocomstirietion to be Judged & resction,

The zhove method was used after & trial of computing
the mesn and stendsrd deviation of the smplitude of the
waves for & minute preceding the {irst bell, This stundsrd
was then compared to ench individusl response of veso~
constrietion. This procedure, however, ignores the dynawic,
ever-changing mapect of the orgenizz s o result of feedback.
For exnmple, some subjects manilest s significent vaso-
constriction to the firasi beli but did not show the usuel
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compensatory vasodllatetlion in preparation for subssguent
stislation, If the {irst seven waves, zllewing lor the
latency period, were averaged they would De less than the
resting amplitude, although no vescconstriciion cocurred.
Agkner sums up the retionsle for this wmethod of
svaluation by writing that the size of the wvolume reduction
ia pertly relsted to the degres of Jdilstation preszent at
the time of the stimulus and that no conetriction can be
expected if the vessels ere not dilated beforshand.’
The criterion for habitustion wes established s veing
theee consecutlve ztate of mon-vasoconsirietion to three
bells or three nen~vagbconstrictions in a series of suy
four consecutive hells, Thus & sublect whe 414 pnot evince
vasosonstriction to Bella 6, 7 or U was 3sid io have hebltu-
ated Lo Bell €, Other festures of vescconsirietion during
babitustiion ecun zlse be used for secertaining the point of
abituation and include & dlminighed velumetric change in
the bioed vessels, & gulicker return %o the maseline snd mn
incrgased 1l-tent pﬁriud¢ﬁ These last three charecterlisiics
were observable in the records but were not employed &y criteria

since the one dalineated above proved to be wery adeguate,

7 B. mkmz 3 "muzﬁm ami tw Ef@wi g&!wwl Ve somotor
3?5%%”; im §f 52544 235 3 A AT L L8 B enD
1?%9 1% %v

& ¥,H. Sokolov, Fgresstion and tha
Pergemon Press, New York, 1%63, p, 3950
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It hes been reported, &s meniioned ia chapter one,
that & decsleration of heart rate cccurs during 2itention
end 23 & componeni of the orientation resction, %o find it
became & major preblem for the writer,

Two generic spprosches Lo quantify capdisc varistions
are avsiisable: one ls to count wbhe Ifreguency of bests in
s pre-determined time interval or determine how long it
takes for & prescribed aumber of cardiac cycleg to he con-
pleted, Thare can be, of course, numerous wersions of these
methods but the belf dozen utilized in this study were not
fruitful. First, the writer coanted the mumber of beats in
twenty-second paricds for pre~ and posi-stimulus conditions
but found no differencea. The time pericd wus reduved te
fifteen~, tepn~ and five-second interesls but with no success,
It was then decided to delerains how long 11 took for the
initial 6, 12, end 18 bosts to gocur but it was evident thet
the rates did not Giffer significently from resiing roles.
If 5 deceleration of heeri rale ocourred, gs previcus work
would indicete, the slowing down must be evanesceni and
probably wag followed by immediule compensaiion.

The only inforsation obisined Irom messuring heort
rote was checking on whether cardiec deceleration ogcurred
turing sttention, Cardiso rate wes deterained for twelve
thirty-second pre-stimulus perieds (Lix mimutes) and the

mean and the standard deviation were computed. This wes
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compared to the mean oardlsc rate for four thirty-second
periods for which the subjecte were instructed 0o pay
sttentlon te the sudiiory stimulation.

The astatistlecl treastment of the results will be zg
fellows: w4s mentioned previously, whetier or sot vase~
constriction eccurred %o asch bell will be determined by
whether t between the amplitude of the waves resches signif-
icance at the one per cent level of confidence,

A coeflficlent of correlation will be computed (&)
botween the L P AT, sten soores and ithe babitustion retes,
and (b) vetween the I, P.d.Z. sten scores snd the change in
cardise rete from resting to attention comditions. & L test
will then be made for sach coefficient. I signillcsnt, &
linsesar regression fovails wlll be spplied and the stenderd
arror of eéstimais will be determined.



CHAPTER IXX
PRESENTATION AND DISCUSSION OF RESULTS

This chapter will contuin a pressntation of the re-
sults followed by en interpretetion inm light of the theoreileunl
background ussembled in the review of the literesture,

1, Preseatatlion of Resulis,

i condition for inclusion of & subject in this study
was thet vagsoconstriction must be elicited by the sudlitory
atimuli. Without this preraguisite, 1¢ would be impossible to
deterzine 2 lewel of habituatien since habltustion 1s defined
by the sbsence of 2 vegeconstriciive resciion.

The results to be reporied herein are based on f{orty-
six meles although elght additionnl subjects were tested bput
aad to be Jettisoned for the following ressons, Zeven sub-
Jects were vasoconstrictively unvesctive while the remaining
sublect sanifested an erreatic pattern of vasodiletation to
the first few bells. The mesn and stendsrd devistion of the
ages of these unsuitsble subjects sre 2¢.5¢ and 3,24, respso~
tively, 7The mean and standerd deviation for thelr I, P.A.T.
sten scores sre 6.7% and 2.43. There is no significant
difference between the J P A.I. scores of the elght rejlected
sublects snd the forty-six subjects used in thisz study (t=.51).
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The mean L. P.A.T. sten scores for the forty-six
subjects is 6.28 with a standsrd deviastion of 2,50, Allowing
& three to four week interval, test-~retest relisbility for
tventy~-nine subjects wes ,9h,

The ecelfflcient of werrelation between I P, 4.F. sten
seoraes and the habituetion retes is 408 (29,06, significant
at the .01 level of confidence).

4 linesr regrossion was computed snd found to be

¥' * a v by

= 2,45 + b2 (x)
whare x represents the obitained level of habitusiion. The
standard error of estimate for y equals 1,97,

A coefficient of correlsilon whs caloulated between
the sten scores on the L P, A.%. and the disference in cardisc
rstes Juring rest and stiention. It was Tound ©o be -.Ok
vith a t value of .36,

These resulis regerding eardiac activity merit explana-
tion, As stated in chapier twe, numerous methods were
employed in attempting to quentify hesrt rste with equsl
sbortiveness, It 1z very possible that z comparisen of
cardiac rates between resting conmlitions and attention as
perpetrated in this study is mesningless even if it wss
possible to identify what would appesr to be oriticel, [leet-
ing periods of cardlac changs,
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Just becsuse the subjects were told to "pay stten-
tion® there is no guerantee that they did attend to the
suditory stimuli and it 48 possible that if they did listen
for the bells, the processes of concentration snd viligance
gre involved rather than asttentlon, It is likely that the
use of the word "attention® 1g a misnomer s the sslectivity
of the stimuli is alinimized becsuse the subjects have been
forewsrned that they will be hearing bells.

It is doubtful that even 4f a significsnt correlatioen
was obtained between [ P 8,.T. and the difference in heart
rates between resting conditions snd vattention”, genersliza-
tions could be vindicated.

The results indiecate & significent ecorrslation betwsen
levels of anxietly a3 measured by the I,F.A.T. =nd the habitu-
ation rates, as measured by periphersl vasoconsiriction
and therefore the hypothesis of no correlastion aust be
rsjected,

The hypothesls of no significant corrslation betwesn
levels of anxlety and cardlac change iz not rejected, although
it 15 possible that this is due to & failure in detecting
the change ruther than thers being no change.
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2. Interpretation of Resulis.

Before interpreting the resultsz of this study, the
meaning end implications of & cruclel concept, snxiety, will
be consldered. The msnusl of the I,P.A.T. states that & sten
gscore of nine or ¢en indicetes that the sxeminee reguires
counselling or psychotherspy. One could find & plethora of
such bigh anxious pecple in a mestal horpital but these must
be distinguished from the high anxious subjects in this study
who are at lesst sabulatory. Thus it is tempting to general-
ize from the anxious subjects in this resesrch to sll anxious
people but this would not be justified. On the other hand,
anxiety &8 it sliudes to the subjects here, certainly goes
beyond the transient, situational wvariety that abgtes upen
envirenmentsl change.

The correlstion of .JCJ between anxiety levels and
the tareszhold for hebltustion 13 supportive of slme's hypothe-
sis that anziety may repressnt a disesse of oversrousal zand be
based on weakened inhibition, The leocus Vor this deliciency,
in line with Jokelov's work would be the reticular lormstion.

In the definltion of anxiety used lor this study,
gsllence has been glven to the anticipatory stiitude of the
person in preparstion for & threst to his sel! estgem, It
would seca ressonable that 1f the person anticipated a thresat,

the reticular formation would be sttuned to inciiitating
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sensory imput. The turning of the hypothslamus, particulzply
the posterior portion which is part of the reticular forme-
tion, 18 of gresat lumportance 1n anxliely stmtes contrelling
the dominance of the sympathetle brench ¢f ithe sutonomic
nervous system and iis dynsmie response thresholds,

The peripheral vasoconstriction to the auditory
stimuli observed in this experiment 1s iuterpreted &s one
measure of input that receives reticuler amplificstion, which
i3 ezsential 17 the measssge is to be registered., Once the
reticular formation has been ealled into play, the enl’'rs
blolegical and psychological levels are altered commensurste
with the significance of the stimulus, Thus the reticular
formation regulates incoming messuges and initiates the
cortical, affective, autonemic and spinel aroussl veactimns
&t the behest of the cortex.

The snxiety-nctivation relation ls changed by defen-
sive processes whlch aye directed at limiting or sinimizing
the anxiety. If these defences sre successful in alleviating
evenr & modicum of the anxioty, ihere ccours & reduction im
ths facilitatory influence of the reticuler formstion and the
level of azrousal because of negutive reedbeck from the cortex.

The reduction of cortical bembardment, which was
initiated st one time by the cortex in anticipstion of
threst, now becowes sn end in itseli. In other words, the

snxiety and concomitant activation were bensficlal in resdying
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the person for s real or lmagined threat, but 41t is thisz
aaxiety-arousal complex that now gets out of hend and must

be guelled, anxiety begets arnxdety. The reticular formation
is now directed to inkibit sensory input. This ig dons to
maintain what integrity the person possesses beosuse, &3
Jasper writes, “Indigseriminete srousal resctions to gll

stimull eould enly result in chaotic behavior, &s may e the

cese in certain mental ﬁi&arﬁsrs.ﬂl

Levels of anxiety cun be plotted eplong &n activation
contimuum; however, degreses of sctivation 4o not necessarily
correspond to similar degrees of uaxlety. The sroussl
resctlen may slse be galvinlzed In the service of predominantly
non-affective funclions such 23 attention, perception and
cognition. The subjlective swareness of apprehension is an
essential ingredient for the disgnozi. of unwiety.

The reliation between sctivetion-anxliety and performance
cen be deseribed by an luverted U curve in whiceh secretions of
egtivation enhance performance up to an optimal level, alter
which performance begins te ﬁateriovata.z Purther aroussl may

1 H.H, Juzsper, “Hecent Advinees 1m.aur Understanding
of Ascending Aativ&&iw& mf th@ R@tiyular yvatam", in K.,
Jasper, (@do)y BELISULBL DL % |G _r‘»,‘;k?a %@t@mg
Littlie, Brown and

2 R.B, Halmu, ”ﬁetiwatimmv 4 fHeurephiyslologicel
Dimension”, in Isychologiosl Review, Vol. oo, 1559, p. 37C.
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reduce afficiency, This type of relstion could be instru-
mental in determining when the reticulsr formestion should
switeh from facllitsting to inhibiting sensory input s pert
of the systemlc defences of the organizm. In other words,

the perason is capable of withstanding just so much sctivation-
anxiasty ané now musi deal with the arcusel which bas become
déleterious. The reticular formstion, which in amticipation
of a threat, facilitated Lrmpul 43 now progremmed to inhibit
the amount of stimulation permitied access to the cemtral
nervous system., If thiz 1s the case, those people who experi-
enced anxiety to the point of falling to habituate, now that
defensive measures have been lmplsmented, ong could conjecture
that they would habituate sooner,

To supmerize thus far, it has been suggezted that in
anticipution of & threat, of unkaown nature snd origlin, the
reticular formation is tuned by corticofugel znd bhypothslmio-
eifferant impulses to lacillitate the sensory impuil, and thus
the persistent vascconsiriction to the bells. This aprousal
attains such magnitude that it becomes potentially narmful
to the sublect and must be curbed. Inhlibitory mechanisas,
both physioleglesl and paychologlcesl, are introduced te
restore the functional integrity of the cerganiss.

dehachter and Singer have proposed that in a state of
physiologicsl arousal , the person labels this state and
describes his feelings according to the cognitions available
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to him, *"The szsme state of physiologlicsl aroussl could be
labelled 'joy' or 'fury' or 'Jjealousy’ [...] depending on
tha cognitive aspects of ths situutlan."B To verify this
hypotheais, subjects wers injected with epinephrine te induce
sympathetic setivation and the very disparete states of anger
and euphoria were produced by means of cognitive manipuls~
tions, If emotionsl states abare the same backdrop of
arcussl, the intensity dimension of behavior, 1t sesms likely
that people in an extreme state of Joy, fury or jeslousy
would show gzimilar habituation rates according to the proposi-
tions of SBchachter znd Singer. The &ifficulty in Jdemonsiret-
ing this would be in sepurating the intsraction of anxiety
from conditions with which 4t has been known to co-exist and
also in mainteining an suthentic emotionsl stete for the
exporimental period.

The concept of the "neuronsl model of the stimulus”
was forwerded by Bokelov to account for the orlentation
resction and habitustion. To briefly recspitulate this, the
model 1is a cell mystem in which informstion is stored concern-
ing the different purametors of the stimulus. The orientstion
reaction results from impulses of disorepency betwsen the
model and the current stisulus; however, when congruencs

1 8. Schachter and J.B, Singer, ”Cagnitiva, &aei&l,
anﬁ ?4ssiologie&1 Determinants of Fmotlonml Jtate™, in
: b fiel] SN LW o Vol. 6%; }-‘?‘égi P 3%"7*
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exists, the resctlion 1s blocked &t a pre-vreticular level,
Evidence indicating thet the block oceurs al & pre-reticular
level comes from Sckolov whoe writes that the Yextinetion of
the orienting reflex by direct stimulation of the reticular
system 13 not observed in intect animals‘*“

The significant difference Iin habituvstion levels
betwean anxious sand nun-gnxiocus subleets has been gonstrued
in relation to the zotivity of the reticular formation and
erousal, with no mention of what reputedly transpires in the
gsensory analyser of the cortex, After all it iz hers where
the stimulus is asppraised and compared Lo extant models.

It has been reported that high arousel during lesrning
makes the trace of the materis! less svailable for immesdiate
2@0&1115' A possible explenation Tor this might be Hebb's
suggestion thet a high level of sroussl may fucilitete
irrelevant responses end therefors interfere with the regis-
tretion of the augram.é Pifferences between znxiouz and non-

snxious sublects, based on Hunifent loale scores, bave

1’ E. Ko %Qk@la?, Y @b Ll on g
Oxford, Pergamon Press, 1903 :

5 B, Welner, "Effects of %ativmtiem on th& Availubility
and Retrievel of Memory Trsces”, in Psycholegicsl Bu
Vol, 65, No. 1, Jamuary 1966, p. 26,

6 B,O. Hebb, ‘ariv% anﬁ the C.H.d. {Conceptual Hervous
ey b sl enl RAevisw, Vol. é&; 1“5!;! P 2‘53”353‘?

System) >,
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been shown in performance levels during conditioning and
extinction with anxious subjects menifesting a greater resis-
tance to extinetion.? A high degree of corvelztion between
the number of orieniing rezctions and the pumber of conditioned
responses during & peried ef extinciion hss bsen fauaﬁgﬁ

The praceding findings lead to the tentative conclusion
that the parsistent vesoconstrictive resciions in the snxious
subject conld be due to a disturbsnce of corticsl erigin.
The high level of activation of the enxious subject may inter-
fere with the etehing of the stimulus trace in the cortex.
The cortex estadlishes the level of activetion that the reticu-
lar forwstion generates, sud by feedback, the exeitstion lewel
of the cortex thereby is determimed., If this is of sufficient
intensity to ilwmpede sppropriste fermetion of the *neuronsl
model of the stimulus”, subseguent stimuli have an incomplete,
17 that, standard for cowparison and consequently the orienta-
tion remctlon is produged.

This latter interpretation ia compztible with what has
been said regarding activation but confllots with the functions
attributed W the reticuler formation., [t has previously bean

7 E.N. Spence und 1,8, Ferber, "CQnd*tiansmg and
Batinction ss & Funntian of Anxiety™, in Journe paperimental

Psychology, Vel. 45, 1953, p. 116113,

8 W,A, Stewart gt al., "Adeptation and Conditloning
af tha nnlwanievakin Eauyanwa’in Fayehlatric Patients', in

%ﬁla 1@%, 1?599 Pe 11{3
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implied that the reticuier formation receives the appropriste
command from the sensory analyser but is incapable of sffect~
ing the required sdjustments. But it is possible that bu-
csune of the intense activation emanating from the reticular
aystem, the appropriute orders sre not given {o the reticular
formation. The retleular formstion dous not inbibit the
multiple components of the orientation resctism becsuse the
compand to do so was not transamlited from the sensory snalyser,

Although Sokeolov has not confronted the sbove guandary,
he sffirms the Iimperisnce of the coritex in the babitustion of
stimuli. He writes thst the c¢ortex plays an sctive role in
the inhibition of the orientation recction and supporis this
with evidence from experiments in vhich cortiesl control vas
temporerily sbolished by slesgp inhivition and slso f{rom
sxperiments on deeortioste animals»%

Fonorakl sszerts that recent memory 13 based on the
setivity of reverbersating circults of uneurons excited by &
stiaulua, %This sctivity comtimues vntil 1i dissipetes spon~-
tanecusly or “ig knocked out by some inkibltery influsnce
arising from other foci of antagonistic excitation, ¢ It

gia Sl 3 943&33-

30 J. Konorski, "The ﬁhysaolagical ﬁppf@&an o the
Problem of Recent ﬂumary“ in J.F. Delafresomye, (ed,), Erzin
Mechenisme end lesrping, Qxfardﬁ Blackpell Hclentlific
?ub».awtians, 1961, p. 12@.
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48 possible that in the case of intense sroussl, as in
anxiety, it is the srousal which provides the sntagonistis
excitation that effaces the trace., Returning te this experi-
ment, the strong erousal interferes with the reglstration of
the characteristioz (intemsity, frequency and durstion) of
bell one. Since there has been no remnsnt of bell one, bell
twe arrives st the ssme barren background &3 bell one and

80 on for the subsegquent bells,

& synthesis of the feregoing then suggeats that tha
cortex, because of 1ts action on the reticular formation,
has established 2 level of arousgal in itz anticipation of &
threat, which interferes with the eveluation and disposition
of followlng stimuli. The properties of the stimulus ars not
recorded snd subsequent stimull sre funciionally novel, fulw
tilling the prerequisite to aliezlt an orientation reacilion
and thereby deleying hsbituatien,

Difficnlties with recent memory (for exsmple, the
Digit Span subtest of ihe ¥eghsls

can be dlagnostlic of anxlety stutes snd may be due Lo the suwe
faulty mechanism that socounts for the delayed hsblitustlion,
That is, high activation levels could interfere with the
registration of the cus,

The merked resistsnce to extinetion characteriztic
of snxious peopls could wlso be explsined by helightoned

erousal. The stimulus-response bond fades in normal subjeets
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becsuse of the lack of reinforcement but in anxlous subjecta,
the stimulus presented during the period of extinetion could
summate with the already present aroussl to produce suffici-
oni energy to svoke & conditioned response without
reinforcement.,

This ares abounds in lopies for further investigation
but a number of problems ara spparent o the writer., FPirastly,
it 1z felt that fifte¢n Dall tones sre net sufficienti to
meximally differentiate anxious subjects st the higher end
of the habitustion scsle and that twenty would be & minimum,
This might sleo permit & leook &t dishabituvation snd 1¢s
payeaologlieal concomitants.

The question of reilebility of habltuation hes Leen
eschewed thus fer but 1t must now be tackled. The writer is
pot fumilisy wiih any studies that have checked the reli-
ability of the ovientation reaction sad hebitusiion, If one
is looking for such evidence, the sesrch would have to be
earried on outside the domeln of Ioviet psychology bectuse
of thelr lack of concern wiih gquantifivation a&s 1t perisins
to individusl d4ifferences, Hepssating the sxperimentsl situe
stion with s substantial number of the suljeets wns svoided
because of lnterpretet.on 4ii{rleultlcs, However, Tive sub-
Jecte were retested for habituatlion rates, three of whowm
reporied themselves not snxious and the remsining two as

unxious on the I, P,A,7., The non-anxious sublects considerably
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reduced thelr habltuation score while the two anxious szub-
jects maintained thelr original level, The gquestion of
equality of units of vesosonstrictive resetieons entersz here
in that, does s deqrement {rom eight to five resctions egusl
& reduction from fifteen lo twelve reactions ohtelned from
test-reiest? This gquestion ocould better be snswersd in an
opan~and seale In which as many stiwull as necessary Lo
producs habitustion are presented, 8tlll s reduction ln the
pusber of stlsmuli to bring sbout habltustion aust be sapected
during retest conditions.

Thiz field pffers coplous resesrch prejects such a&s
stedying the effects of drugs on hablituation thresholds
sssuming that those that depress sciivaiion will engender
reduced hebltuation retes. Relating the sffectlivenss of
defensive processes to habltusilon levels iz a possibliidy,
postulating that defencsz reduce sctiveation snd conseguently
nebltuation rates, The relstionship beiween cognltive
functioning, coth the level and efficlency, amd spousal could

eleso offer meny resesrch possibllities,
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This study was undertaben to iavestigaie -slmo's pro-
poaal thatl snxiety way represent z "digeuse of oversrousal®
snd be based on defective ishibltory mechsnisms, The orien-
tation reaction comprises & number of motor, wiscersl, elentro-
encephalogrephic snd sensory adjusteents designed to ingresse
the discriminatory power of the person or snlmasl. It is
alicited by an ineresse, decrasss or gualitetive chinge in s
stimulus but ls subject to habitustion folleowing repeatasd
stimulation, It hes been suggested thet the stimulus is
snalyzed in the cortex and if it is Judged to be novel and
significant, the corlex transmits excltstory impulses ite the
reticular formstion and the orientation reaction is engendered.
If, nowaver, the current silmulus celnoides wilh an siresdy
existing one, the prientstion resction 12 loblbited ui s
pre-reticular level. I, a2 Malmo suggests, the snxlous pep~
son hes difficultises with iahibition, bhe would continue to
respond to stimiatien while mon-anxious sublects would have
Eabitusted,

Forty~six males with & mean age of 21.30 years, all
but two of whom atiended the Universliy of Gttawa, werse
sdmind s tered the L. FP.A.T. to gasuge their sanxiety levels. The
subjects were then wired to & polygraph {0 messure heart rete

changes snd viso-motor responses Lo non-gignsl stimmli.
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Pifteen one-end-a-halfl second bell tones vere presented at
thirty-second intervels following ten minutes of white noise.
The suditory stimuletion was presented from » tupe recorder
tirrough earphones. The subjects were them instructed to pay
attention to the bells and fourteen bells of onw-and-s~half
second duration were presented in two mimites.

4 ecefficient of correlation of J08 wes found betwesn
the peychometric mesgure of nxiety snd the mamber of bhells
required to produce habitustion. & correlstion of -.OM% wes
obteined betwean level of snxiety and eardisc ghange {rom
resting to attention, However, 1t wss felt that this might
be the result of imedeguate messurement technigues.

The results ware discussed in relation te activation
theory snd Sokelov's model of the stimulus. It was proposed
that in anxicus people, the high lewel of srousel intsrferes
with the astablisbment of the trace gso thad subseguent stimuli
nave no model ageinst which %o be evalusted snd the orienta~
tion reactlon continues., HBvidence concerning recent memory
and wroussl was enterad in support of this theory.

it was concluded that this is a very fertile sres for
research and : number of toplcs were zuggested zlong with

precautions for future projecis,.
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APPENDIX 1

PAT SELF ANALYSIS FORM
NAME- TODAY’S DATE
First Middle Last
SEX AGE OTHER FACTS
(Write M or F) (Nearest Year) (Address, Occupation, etc., as mnstructed)

L

Inside this booklet you will find forty questions, dealing with difficulties that most people
experience at one time or another. It will help a lot in self-understanding if you check
Yes, No, ete., to each, frankly and truthfully, to describe any problems yon may have.

Start with the two simple examples just below, for practice. As you see, each inquiry is
actually put in the form of a sentence. By putting a cross, X, in one of the three boxes
on the right you show how it applies to you. Make your marks now.

Yes OQccasionally No

1. I enjoy walking . i

A middle box is provided for when you cannot definitely say Yes or No. But use it as little
as possible.

2. I would rather spend an evening:
A In between B

(A) talking to people, (B) at a movie . O O 'l

About half the items inside end in A and B choices like this. B is always on the right.
Remember, use the ‘‘In between’’ or ¢‘Uncertain’’ box only if you cannot possibly decide
on A or B.

Now:

1. Make sure you have put your name, and whatever else the examiner asks, in the place
at the top of this page

2. Never pass over an item but give some answer to every single one. Your answers will
be entirely confidential.

3. Do not spend time pondering. Answer each immediately, the way you want to at this
moment (not last week, or usually). You may have answered questions like this be-

fore; but answer them as you feel now.

Most people finish in five minutes; some, in ten. Hand in this form as soon as you are
through with it, unless told to do otherwise. As soon as the examiner signals or tells
you to, turn the page and begin.

STOP HERE—WAIT FOR SIGNAL

© 1957, 1963, by R. B. Cattell. All rights reserved. Printed in U. S. A. Published by the Institute for Personality and

Ability Testing, 1602-04 Coronado Drive, Champaign, lllinois.
1957-63 EDITION




1. I find that my interests, in people and amusements, tend to change  rre
fairly rapidly L]
2. If people think poorly of me I can still go on quite serenely in my  rm,
own mind
8. I like to wait till I am sure that what I am saying is correct, before v
I put forward an argument
Times
4. I am inclined to let my actions get swayed by feelings of jealousy...... ]
5. If T had my life to live over again I would: A
(A) plan very differently, (B) want it the same O
Yes
6. I admire my parents in all important matters ]
7. I find it hard to “take ‘no’ for an answer”, even when I know what ..
I ask is impossible
8. I doubt the honesty of people who are more friendly than I would 7.
naturally expect them to be )
9. In demanding and enforcing obedience my parents (or guardians) A
were: (A) always very reasonable, (B) often unreasonable........
10. I need my friends more than they seem to need me ™
11. I feel sure that I could “pull myself together” to deal with an Always
emergency
12. As a child I was afraid of the dark In}
13. People sometimes tell me that I show my excitement in voice and Yes
MANNET t00 ODVIOUSLY oottt ]
14. If people take advantage of my friendliness I: A
(A) soon forget and forgive, (B) resent it and hold it against them. [}
15. I find myself upset rather than helped by the kind of personal
criticism that many people make
. . True
16. Often I get angry with people too quickly
A
17. I feel restless as if I want something but do not know what___..._____ 7
18. I sometimes doubt whether.people I am talking to are really Trae
interested in what I am saying
19. I have always been free from any vague feelings of ill-health, such ..,
as obscure pains, digestive upsets, awareness of heart action, ete.._____
20. In discussion with some people, I get so annoyed that I can hardly Some-
trust myself to speak 0]

CONTINUE ON NEXT PAGE.
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21.

fore's

23.

24.

25.

26.

21.

28.

29.
30.

[3 'Y

32.

33.

34.

35.
36.

37.

38.

39.

Through getting tense I use up more energy than most people in
getting things done - .

I make a point of not being absent-minded or forgetful of details
However difficult and unpleasant the obstacles, I always stick to
my original intentions

I tend to get over-excited and “rattled” in upsetting situations

I occasionally have vivid dreams that disturb my sleep -

I always have enough energy when faced with difficulties

I sometimes feel compelled to count things for no particular purpose

Most people are a little queer mentally, though they do not like to

admit it . i

If I make an awkward social mistake I can soon forget it

I feel grouchy and just do not want to see people:
(A) occasionally, (B) rather often

I am brought almost to tears by having things go wrong

In the midst of social groups I am nevertheless sometimes over-
come by feelings of loneliness and worthlessness

I wake in the night and, through worry, have some difficulty in
sleeping again

My spirits generally stay high no matter how many troubles I meet

I sometimes get feelings of guilt or remorse over quite small matters

My nerves get on edge so that certain sounds, e.g., a screechy hinge,

are unbearable and give me the shivers

If something badly upsets me I generally calm down again quite
quickly .

I tend to tremble or perspire when I think of a difficult task ahead.

I usually fall asleep quickly, in a few minutes, when I go to bed

I sometimes get in a state of tension or turmoil as I think over my

recent concerns and interests

STOP HERE. BE SURE YOU HAVE ANSWERED EVERY QUESTION.
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Name

Sex Age Date

Examiner

A Score (Covert, indir.)

B Score (Overt, manifest, sympt.)

Raw Scores: (p- 2 score) (p. 3 score) TOTAL RAW SCORE
/B (A +B)
Q,(-) , C(=) , L , O , Q, Overt-Covert Ratio n) —
w0 ™

(from Table 4)

Qualitative Observations:

Diagnostic Summary:
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4 rovel or unexpeclted stisutlve of modeérste intensity
will educe a seriess of skeletnl, sutonosie, @lectroencephsl~
ographie, and sensory sdjustments almed ={ epbaneing the
sensitivity of the receptors. CQCollectively thesze changes
have been oslled the orientation resctieon and sre subject to
nabitustion upon repested stimulation, According to Sokolov,
the orientation rezction 1la elicited by lwpulser of disere-
paney betwean the stizmulus snd the neuwronsl asodel of 1t,
vwhile concordance produces hebituation. If snxiety is based
on overaroussl due to defective inbipitery mwechanisms 2y a
reticular level, the snxious subject aheuld teke longer Lo habitu
ates than the non-anxious subject.

Forty-six muales with & mesn age of 21.30 yeurs, sil
of whom with the exeception of two, atbendad unlversity vare
sdainistered the ] , i o obtain &
meesure of their snxlety leavels, To determine his hebitustion

rate, each sabject wes wired to an L 0 M SLyziogrsph to geuge

hwsert rete and finger blood volume since cardinc decoleration

1 Berrie T, Jackson, dootorsl thesis presented to the

Faculty of ?ayehalggy and E ner tion of the Unlversity of
Uttawn y Omtaric, 1 y WE2 p,
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and peripheral vesovconstriction are components of the orien~
tation resction. Ten Wwinutes of white nolge wsg presented

to the subject through earphones from & tepe recorder snd
followed by fifteen one~undes-half second Lell tones st
thirty-second intervals, Instructions were ithen g.ven o
"pay attention to the bells* snd fourtesn bells of ocne~and-a~
hall secend duratlien were presenied in two minutes,

& coefficiont of correlation of 004 was found be~
tween the sten scores on the L P, 8.3. and the number of
stimull necessary to reacn habituation of the vazoconstrietive
response. Cardlae change Irom rest %0 atieniion was not
significwntly correlated wiih enxiety levels (r = -,.0k) byt
the writer comcedex that tils might be due to feuliy sessure-
zment technigues.

Accapting Sokolov's theory of the "neurcnal model of
the ztimuelus,” the resmilis were interpreted in ferms of
helghtened esrpusel in smtiouns people which interferes with
the registration of tue properiies of L.¢ stimulus snd sub-
seguent stimull zre functionslly novel. 7ols framework was
2130 to explain the diffiemities witn recent memory seen .in
anxious people ss well e thelr resistance to eitinclion
in conditioning experiments.

Further research was sdysosted siter « mumber of
changes that should be made im thu sxperimentsl design vere
suggested.



