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Abstract
The first goal of this thesis was to determine whether previous
findings Fegarding facial expression processiiig :\monw)!;ncurolo;iml
subjects could be replicated with a modified experimental sel-up. The
second goal was to determine if there were any_difficultics-on the task

unique to epileptics, sub of epileptics, or chrodically ill patients.

Epileptics, chronic illness control subjects (diabetics) and on-

patient control subjgets identified facial expressions,”and their y
and latency were measured. Expressions were presented for 150 ms to one
visual hermifield at a time. The preséntation format was designed to doteét

the subjects’ style of processing, that is whether or not they proce

of +the

emotional expressions
lchar;‘xc(eristici Subjects were tcslea_‘ following both neutral instructions
and instructions ivmendcd to provoke anxiety. -

Previous related -findings with non-ng‘umlpgicn! subjects were
replicated in part with the present experimental set-up. A tendency toward
a right. hemisphete (left visual field) superiority emerged independently of

jp‘o(emia] interacting factors su;h as cxp‘rcssic‘:n valence, subject gender and

group. . The expressions, in order of decreasing accuracy, wcrc'surprisvd‘

_happy, sad and fearful. In order of increasing latency they weré happy,
surprised and sad. It was impossible to analyse latency data for fearful.:

- expressions. Non-neurological subjects appeared to use both independent



i

and dependent styles of ing the cxpression with respect to the face
dimension. E
There were not efotgh epileptics with well-defined foci to form

subgroups based on lateralization and nature of the focus. Thus epileptics

were subelassified according to seizure type (complex partial versus

primary gonoralizod) and -according” to whothor, they:" scored ike a
compacion” group of payehlatic patioits (PSY] e of ‘nonspeychifiivic
subjects (NonPSY) on the Personal Behavior Inventory. Groups differed in,.
ige and years of education so the effect of these variables was removed
using analysis of covariance. No abnormalities in hemispheric asymmetry,

nccumcy,_lntené} or ‘style (c.g. independence versus dependence) of

identification could be attri to cpileptics, epileptic
subgroups or chronically ill people. Ilowever the groups appeared to react
differently to the anxicty induction. Non-patients, diabetics and NonPSY

cpileptics maintained or improved their accuracy of identifying happy

expressions, whereas PSY * accuracy d d. No di
between scizure-Lype subgroups emerged. Thus it may be more useful to
group cpileptics according to Personal Behavior Inventory scores than*

according to scizure type’ when- trying to isolate those vulnerable to the

effects of anxiety on the procmsiﬁg of facial affect information. \,
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. Prologue g

Cnrhin interictal changes in emotion, belavior and thought

. -have_been ‘;.unbuled to e ‘mbgmup of Geptice o liave complex i

p1rl|1l seizures (CPS). Although this attribution cen:mmsul there has *
been some consensus that, efilepsy in gcne’r.kl is characterized by a high
incidence of some emotional problems. The main purpose of the pmscu!

- study is to examine the perfofmance of epileptic 'md control <ub,nc|< on a
= e

poriant channels of ication (Ekman & Freisen, 1975).

facial l-:u-ml ¥ jon is one of the most

pressions

As Frijda (1986) states, "the process of recognizing facial

fonches upon the general’ problems of knowing other winds and of social

conmimication® (p.319). Given the possibility that cpilepties or sub

of cpileptics have i difficultics, these difficulties may manifest.

themselves as a identifying emotional facial expressions. The

uumnmonu in this thesis were designed to test this possibility.

An 'ulfq!mn- examination of this idea should “consider how

'pmple free of nenrdloglcal problems process facial affect. Issues to covtider

molmh- (:\L hcm»phmc :s)mmclry I'or thefask, (b) the pamcular facial

< s

1 facial expressi to p ing the
nnn»x-mchom.l ch\rnctensllu of faces, and (dl the impact of mlernnl mood

on perception of athers conotions’ Onee’ e ‘sharseliristes 9t socask}

prcssmns ‘used ns stimuli, (c) facial expression vrocmmg style, or the



facial expression identification have been established. the performanee of

" the epileptics 2ad epileptic subgrolips can be compared to that of the non-

neurologiza. subjects, including a medical control group, to determine

S

whether they have any deficit in their ability to identify facial expressions.

N

Hemispheric asvmmetry of emotional expression identification .

Studis examining the question of hemispheric asymmetry ave

inferred its existence when monohemispherically preseiited stimuli are

processed faster or more aceurately by one side of the brain than the other.

In that case one hemisphere has been said to show an ady

ntage over the_
other. Cenerally the rescarch to be discussed in the following paragraphs
indicates the right hemisphere is superior 1o the left in- processing facial

expressions. although "there may be significant interactions with gender,

handedness.and expression valence.

“Some " rescarchers have found mo  significant . hemispheric
L L

involving [

{s on ta;

mmetry among ‘ non-neurological subji

expression

muli (Hirschman & Safer. 1982: Thompson, 1983). They

o ‘
argue that various methodological factors may account for the:lack of

significant Tindings. : T . )

A number of studies have shown an overall r'g-l:lt hemisphere
advantage in the intact human brain for proc@ssing facial\gxpressions with
PR o ¥ X o o, e




expression detbetion paradigm which, as

12,

4 yariety. of same-different tasks (FHansch & Pirozzolo, 1080; Landis, Asss
& Perret, 1979; Ley & Bryden, 1979; Strauss & Moscoviteh, 1981; Suberi &

McKeever, 1977). It has been hypothesized that one hemisphere may

_ process negative expressions better whereas the other hemisplf¥fe processes

positive. exprissi -ny&mncutzr-l.omnl & Davidson, 1981). Valéaee »

specificity of hcmlsph ric superiority was cxarnmcd in lhree of thc above

studies, but not ﬁupporlcd in any of them (Ley & Bryden, 1979; Strauss & -

Moscovitch, 1981; Suberi & McKeever, 1077).

Further support for the specialization of the right he
for the processing of facial expressions has come Tfom studies of subjects

with lateralized brain disorder using various experimental tasks (Cicone,

MWapner & Gardner, 1980; DeKosky, Heilman, Bowers & Valenstein, 1980;

Koils & Taylor, 1981; Prigatand & @gibram, 1082). " possibility of

valence ificity of hemispheric st

was-investigated -in tivo of
. - i >
these studies. Prigatano & Pribram (1982) found no support for valence «

speeificity, whereas, Cicone et al.- (1980) found that right hemisphere

" damage was associated with an elevated number of mistakes-with fappy”

expression stimuli: ¥

Conflicting evidence ing valence was found in

two stidies carried out by. Reuter-Lorenz and colleagues (Reuter-Lorenz &

> ’
Davidson, 1981; Reuter-Lorenz, Givis & Moscovitch, [983). \They used an

auss (1986) noted, was




- facial

reg1rdmg the |u~.msp|u6 asymmetry of I"u:ml expression proce

unique i the liter: of facial jon * ing. In these

experiments, subjects were bricfly and simultancously shown an expressive

(happy or sad) face in one visual field and a neutral face in the other.

Subjects were asked to identify the side on which the -expressive face

appeared. Al least among right handers the reactions times for correet

1 faces and right

responses were faster'to left visial field presentations of s
visual ficld presentations of happy faces. Given that this effect is opponite
to that found by. Cicone et al. (IQSO), and thnt several studies have \n-lnh-(l

no support for.the valence ﬁpcklﬁclly hypotlm the relationship betweei™

superiority :uad pression valence remains in quutnm

In.summary, 1lt||ollgll thére is nnccrhml.y about"some ssues

ing, some

consistencies havi adigms

also been found. When expression detection p

merged:

Tn most studics using  other (imcluding  samedifferent

parndl-ms), a general right hcm)sp!ncnc superiority uuergul

valence specificily was invest g:\lul. "

. Otlnr issues regarding-the i ic asy

expressmn pmccsmg lnw\{ot yet been resolved. For LXMII])IL dx-h.\l-- th

‘contmucd as to whether rmy overall supcndnty of the right Iu-nnsp]u-n- I'ur

pendent on 'its s I'ur, ‘,,

olhcr non-emotjonal char: tenslm of faces (DeKosky et al., 1980; Hanseh .




— s - .
Ricci-Bitti (1980) found a right Kemisphere superiority among females and

herisphere .damage die

& Pirozzolo, 1980; Ley & Bryden, 1979; Safer, 1981; Strauss & Moscoviteh,
1981; Sitheri & MeKeever, 1977).
*_ There have also heen mixed findings on ‘sex differences in

hemisphete superiority for facial affect identification. Ladavas, Umiltand .« .

o hemisphere dil’furcncé arhong males in specd of matehing cxﬁrf:ssions to -

pn-vwmly prucnted exprm’m hbels in-a go-no go pnradlgm On lhe 5

ather h nd Safé (1981  found rlg_l I|Lmi=pl|crc supsdiority nmong mnlns-

'md no hnmnsphcre “differcnce among h.-ma.les in, accuracy of verbally

ulvntnrvmg cxprcssxons “as *§ mc' or 'dnf(crent' from target \vhen subjchs

- is

were given verbalpmmng m<lrucuons. o e =

also’ conti garding’ the Lomispl

Some A}“"I”“"‘ b

inl functions., 1t has bocn skom- that left_

asymmetry of Verbal emot

omprehension of the emotmnnl conwnt of .

" words {Cicone ct-al, 1950; Kolb & Taylor, 1981), whereas right hemisphere :

damage “decreases wnderstanding. of. emotional tones of voice (Hcilman,\>

sciales & Watson, 1975; Tompkins & Mateer, 7085). Towever Hansch &

Ilm nlo(mSI)found b, signifi differeaces i hemispheri ietry

. for nmmluon mcmury of ncutt:\l \'crsns cmouonnl words MLY same-

und no

d:fﬂ*rcn_f tns Also Schl:\ngq. Schl:mgcr & Gerstman (1970), f

with_ emotighal ¥ocal fone. stimali. Thus- even

y disagreemép'. has
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continued as to which verbal emotional functions can be attributed to each
hemisphere.
| : specificity emerges when expression detection paradigms are used. Right'-

hemisphere $uperiority -emerges, regardless. of expression valence, - when

other paradigms (including same-different paradigms) are used. Debate has

continied s 60, gender differences in hemispheric asymmetry of facial
expression processing, the | o asymmetry of vérhal emotional
funetions, and the-relationship beiween processing 6f facial expression and

 processing of other facial characteristics.

Identification of partiéular facial expressions

It has been found that certain expressions arc identified Taster

and more accurately than others when presented to the center of the visual

field, that is to both hemispheres simultancously: Tt has been found that

the order of decreasing accuracy and increasing latency of identification for

Surpris

the following expressions is as follows: happine:

although the differences were n(‘)t necessarily .s;gniﬁcnnl (Hirschman and
Safer, '1.98'2; Kirouac and Doré ,-1983). Mandal and P.’:lchmu‘l‘hury (1985)
 found a similar pattern except that.fear wps identified ‘more accurately
.. than surprise. The above facial expressions a‘fe those used in the prcs’ent
o 5 » i

In summary, thefe has been some agrecment that valence |

sadness and fear, .,



1983, IQ&I; Mandsl & Palchoudhury, 1985).

study. The potential interacting factor of subject gender has been found to

have no cffect on the rank order of accuracy and/or latency.in which the

pressions are identil irsch &, Safer#1982; Kirovac & Doré,

3 !

Fa

expression processing stvle

Ekman and Priesen (1975) deseribed the face as a multi
system, éommunicating ;nEh information™ as age, sex, character and
intelligence, as well as emotion. In the present thesis the word *expressicn* .
refers to the emotion the face portrays and the word *face® refers to the

rest of the information the face. conveys. Moreover Ekman and Friesen

(1975) characterized perception of facial expression as a process of selective,

. attention. Processing of facial information has been investigated from a

selective attention perspective by Etcoff (1984). She adapted Garner's

(1976) selective u;h-nlion paradigm ﬁ‘om the spatial perception literature to r
the question of-the inde‘pcndentn of facial identity processing and facial -

expressidn processing. There '\\'cre.{hrce conditions i the design. Tn the

constant condition (CON), one s;imulus dimensio;\ temained constant while

the other varied; that , one face -portrayed gll the expressions. In the -

correlated condition (CQRJ, the two din;en'sions covnried._l’-‘or example, one -

’rncc_ portra,\'eé- happiness and anothét face po‘rtrnyed sadness. in the



orthogonal condition ., (0). dimensions. were counterbalanced for each

. subject: that is, each face portrayed each expr‘c@on.
Figure 1 depicts five ‘of Garmer's (1976). condition cffect
patterns. These patterns Tefldet five different dimension interaction types

(Here called processing style:

separable (here called independent, after

Etcoff, 1084), integral, configural, optional ble (here called optionally

“independent), and asymmetric scparable (here called :|sy'||x||ulri(:ully
independent). All the processing styles, cx;[)w)plinlml\y independent, are
empirically based. Garner investigated these processing styles using varions
non-face’ stimuli. Etcoff (1981), using face stimuli, found that non-

neurclogical subjects used an independent processing styLu. The other

processing styles hate not yet been demonstrated with face stimuli among

non-neurclogical - subjects.  Because Etcoll's adaptation of Garner's

paradigm is useful.for und ding the relationship of facé processing and

; &
expression proeessing, it will be described in detail in -the following

hs. Etcoff's digm uses two dependent measures (aceuracy and

. latericy} and face stimuli. In the examplés below, facial expression is the
4 \

target di ion and face is the target

The basic a ion of ind; d ing is that one can

attend to the target dimension without attending to the ‘non-target

dimension. Thus neitlier degree of variation in the non-target dimension

(face) nor degree: of covariation of:the two dimensions (face and facial
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L processing is used, perf in the

pression) affects p With independent. g ing, accuracy

and latency are cqual across constht, correlated “and orthogonal

conditions. _ )
The basic assumption of intégral processing is that when one

attends Lo the target dimension, onc :1‘150 atténds to the non-target
 dimension. That s, the facial stimuli dre processed as wholes. If integral

e condition is. facili or

" improved felative to that in the constant condition, and performance in the
k orthogonal condition dutnriorn‘tﬁ rclati.ve to that in the constant con;iition.
" This may arise, if the stimuli are pmcsscd.as wholes, because the variation

among  expressiors impns'ql by *variation in the' faces differs across
conditions. Dogses of VAHIALIGH uaoHE aRpreabs S o oW dillerit

cach expression is from the others, that is the discriminability of the

. sions. The more disériminable the ons, the easier they are to.
“identify. Greatest diseriminability of expressions is achicved in the
* correlated condil._i;n, if the sli:!\uli .'m:‘ processed as whb’lcs. because each
expression is portrayed on a nniq;;e face. For example the face which
portrays the happy expn-ssit;ﬁ may have a large mouth and dark eyebrows
whereas 1Y sad face may have a small mouth and bloride eyebrows; the
physical features of the faces increase the difference between the

" expressions thiat they portray. Contrast this high-level of discritninability to
. that in the constait condition, in which)thc same face portrays all



5 i § . \
expressions. The zero variation ‘in the face dimension imposesTo variation
on the facial expression. In the constant condition then, information in the
face dimension neither increases nor decreases the discriminability of the

expressions, when the stimuli are processed as wholes. Therefore it is more

difficult with suck a processing style to_ discriminate and identify the
.
expressions in the constant condition than in the correlated condition. It is

most-difficult to discriminate and identify the expressions in the orthogonal

. condition, when processing the stimuli as wholes, because the variation in

the face dimension imposes error variation on the expression dimension. In
this condition each tf the Taces presents cach -of the expressions. For.
example a young fnan with small eyes and an old woman with large eyes
might-cach portray. happy and sad expressions. II‘ .sul)jccts are processing
the stimuli as wholes, then the happy and sad expressions porirayed by the
man a;c‘ more similar‘thnn tisual by virtue of being on th sare vfnc‘-'c, Thus
the error variation in the expression dimension, imposed I:.y its orthogonal

variation with the face dimension when the stimuli are processed as wholes,

* decreases the discriminability of the expressions. With an imfegral

processiﬁg style, ~ performance is best in.‘the correlated * condition,

infermediate in the constant conditiéh ‘and pobrest in the ofthogonal

condition. - : Y i

With configural processing, when one attends to the target: =™

. i
dimension, one also attends to the non-target dimension, as with intégral




processing. The diff is that with configural ing the covariation

of informaion in the correlated condition isnot used to increase stimulus

. and is not

d. Orthogonal variation of
face and facial"expression information still causes interference with ability

. 1o identify the expressions, and therefore still causes poor performence in.
“thé orthogonal condition as with integral processing. No explanation of -
cu;|(ig||rnliarocpssing s been advanced.” To: be sifre that processing is
caafigural and not intnfgml,. it should be'tlear that the laék v‘of facilitation in
the correlated-condition is not a ceiling ef[cét: 3 -

i Garner (iﬂ70[ .disr_:usse'dr several theoretically p’osible processing
styles, including the optionally independent ;tyle. .The basic assumption of
optichally indepgadent processing is that the subject uses information,in
e homstargsi dimedion: sy when 6 Hape His performancs Covaiiition

of i ion in the

condition is used to facilitite performance,

but for neither di ion does

‘occur. Though he

had no empirical evidence that this style gxists, he noted that it would be

an ideal style because it would [iro\'ide fomlimal.per‘hrmance across

conditions. -

ki With asy ically ind processing, per in

the lated diti is_facilitated .by thé increase ‘in stimulus

discriminability “afforded by the covariation of information in the
dimensions.  ‘Performance is not affecfed by orthogonal variation of

N . . A
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“information- with o3e of the target dimgnsions” (facial expressian, for
s example). However \:hen the othier dimension (face, for example) is Ihe'
farget, orthogonal “interference occurs: Thus when dimension - 1 is the
b . N
target, ‘the style of processing is like Sptionally independent ﬁroruseix\ 3
When dimension 2 is the target, the processing style is integral. 3

In the present thesis the term *processing ¢ style® was

sngstituted_ for Garner's term *dimension interaction®. Garner's term

seems to imply that integral®, *configural®, ctc. are unchanging

_- properties of the stimuli, however it may be that they are character

the processing style. To illustrate, the Stroop” Test contains two -
orthogonally varying dimensions. Boyden and Gilpin (1078) found that, at
least among males, errors on thetMatching Familiar Figures Test correlated

5, v
significantly with errors on the Stroop Test, 'suggesting that males with,

¢ 2 L
higher impulsivity

attended to the non-target dimension more than those

with_lower impulsifity, even when doing so disrupted their performance.

Thus it seems reasonable to suggest that performance on' a task such as
.

Garner's depends more on the individual's processing style than on the

stimulus,  Garner's terms were &hanged to accommodate the possibility

that individuals might differ,in their method of dealing with the stimii,
The "styles of processing can .be ranked” in‘ &rger of their

favorableness with respect to optimizing performance across conditions.

The styles, in order of d i bl are optionally ind 1




integral and "configural. When

= s 3

ing facial exp ification, it is useful to determine

whether subjects use an optimal or less than optimal style of processing.

Also, if facial expression can be sed independently of the face

n, this would lend credence to the idea that research into facial

. < /
7 P g tells” us

general. If not, it would appear that expression processing is a spatially |
. g :

linked *process, from Which izations to emotion p; ing would be
. :

more, difficult. r

. The impact of mood on performance

'nmbiguous stimuli. Fo: example, he hypnotically induced either anger or
happiuvess in”subjeeis, and then asked them tp. free a;ociate to stimulus

g ¥
 wordls in- one:_experiment, and to create stories about Thematic

" " Appereeption Test cards in another experiment. Two independent judges

*,2studies.. Since many methodological details are migsiﬁg. frcrj:‘lhe report, it
e g 5 ¥

is impossible to”critically evaluate the experiments. Extrapolating from

jrrelated significantly, with the induced miood of the subjeets in both

* about* emotion ‘processing in

ted (he associates and stories as angry.or happy, and these ratings
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Bower’ (iosn findings the iiduction of a negative facod

sun%ulrsuch ds facial expressions. £

E Altermlwely, il the increase in anxiety is very great, xl, may

sinterfere with performance (ch\) 06+ l) Blatt [1061] noted Llnl ul‘l’mun

performance of both simple and complex:tasks was associatetitbrelavated”

arousal as red physiologically. He

‘that when aro

redched very high levels {such as panic),” performance would ‘deteriorate

significantly. However he. could not ethically test this hypothesis in an

[ 5
.experiment. 24 " = _ N Eow Y

Certain subjécts may- respond, more thian others to iungilmllyu

“induced anxiety, parllculdrly those, “ho are armcly pmuc\ They miy show

" ‘a greater increase in ueSallve mlcrpretaunns ol"aumu-h than that prvdlc!u]

{or compnnson subjegts on’the basis of Buwcrs (lf)ﬂl)mmd congrueney

5 o i g \ : x 3 N
hypothesis. Altetnatively they could show greater performance interference

than that predicted for comparison subjects on the basis of the inverted U
hypothesis (Hebb, 1964), but only if their anxiety btcomes very high.



v Y
Effects of sei ! )

' izure focus on emnghcnc .n.ixmmclrl . ¥

= ) Little_information exlsts rcgnrdmg the effects of/ﬂpnlepsy on B

- processing of facial information within:the context of the issues deseribed © 3

-V " shove. Nevertheles evidence docs exist for the alteration of. other
psychological abilities by seizure - disorders. This ﬁvndcnce is presented in

© the following sdetions. . ] L . S

- Findings from several studics suggest that unilateral temporal -

damage impairs procéssing of verbal and nonverbal auditory stimuli :

o to the ional car, of the normal hemispheric

asymmetry found for these tasks” This phenomenon is known as the lesion
effect (Kimurs, ; 1961; Mazzucehi and Parma, 1078; Schulloff ’and
Cioodglass, 1969). Epileptics with unilateral brain damage evident using

computerized 3 y and clinical history are

said to haye a lesional focus, and show a lesion effect even if the fotus site

" o
Nis temporal (M: hi ot al., 1985). Epileptics without such evidence

of brain, damage, but with clear clocirocncephalographic evidence of -

unilateral epileptic focus, are said to have a nonlesional focus (Mazzucchi et

al,, 1985). Among such cpileptics, some functions normally performed by

the focus hemisphere are facilitated, and functions nosmally performed by -

2 tho focus' hemisphere are perf d bcuer by (or nttruftcd' to] the - -
focus hemisphere. This has been callcd the paradox effect (Mauucclu et ~
al,, 1985). The paradox and Ies)on effcets have been d.cmnnslmu-d' among
cpileplies’witl; temporal and : e '




won-terporal focus sites on meastres ofsspeed aid accuracy of fosponse i —:

nuoulmnnl _:md perccpllml tasks using -sxmplc visual, auditory and

mrs, M'\zzucclu (-t al., 1985); J.\aob: (I‘NO) and Hunter, M‘I(‘l"ﬂ)c and

’ rnlmger (1976) " eported pmdo\ ke, offects in vision and’ learning

. patients with cither left or right brain damage.

respectively. he pnmdqx -efiect” has not yet beéen inv

igated with

omélioml slimu[

Witen examining facial n\prcsﬂo\\idunliﬁmﬁon ,.m(mg

¢ pllcptws the impat of seizure foci on the normal hemispherie asymmciry

for the task deserves examination.”
\

El'fcch of :e:zure focus on stvle’of processing facial ¢ \Er(‘\\ltln

Subjects were asked (o sart

pictures of two women quickly according to identity on some triaks and

i (happy. versus sad) on other trials.  The

according to facial*expr
—

patients with right hemisphere damagé found it hard o aitend only to face

-
.or only "to exptession in the orthogongl cofidition. as evidereed; by the -

decrease in their accuracy and 'speed in this condition. *This was not a

general problem with sefe

Tention since eyen the right hemisphere
) ! ;

patierits sorted é(}melr"c figures with equal speed and accuriey according

to color dnd shape across conditions. Egcoﬂ inferred that right brain



paired this selective processj

Amiong

identifving facial éxpressions
Varipus | emdtional and” beh)

ilepti ll. is possiblé that such

attributed to ,v" ptics and.

d|<turb1nces in ps)chologmal well-'bemg mnv " mtanifest-, l.hemselvos in

. disturbances in_soeial commini stion’ (Gich 55 Tnterpi ~of facial

o\prmmm) Thus 2 link may exist- among epllcp‘)’, emohona] and

behavioral pmhlems, and deﬁclls in facial . expreslon processing.

" Epileptics’ di ies in i ressions may manifest themselves in

P P!

“. their accufacy, latency or style ‘(op!.i_mal versus-.sub-optimal) of facial

expression identification, or in the elfect of a mood induction  procedure on

their performance. Kk ' ”
Hermann and \thmnn (1981) reue\\'ed reports of numerous

cmo!mn:l and beha lor:] dlslnrb:mces wluch hme been nvhﬂy orw\rongly

fora . pmbleéns bave beent .




atiributed to epileptics in geeral or to CPS patients in particular. They.

 identified

ix problem types: *sexual dysfunction, psychosis,, aggre

personality change, affective disorder and ... general psychopathology ...

(p452). . General psychopathology. . covered ~disturbances evidenced - for

example hy presence of "a psychiatric dinguo < or abuormal scores on

psychological tests  such as the Minncsota mulupnmyv\

sonality

Inseators or the Fear Questionnaire. 3 .

These problems, if they do charaéierize some or all epileptics,

miay be related to physical factors intrinsic to epilepsy ot to extringic social

and physical factors linked with epilepsy. The potential extrinsic factors in

'he developmcnt of emotional and hehm’iéml’prohlcms among cpileptics

and/or CPS patients inelude medications, e Tifestyle limitations m\prm-tl

by llxe presence of a chromc medml disorder (mcludmg ununploymonl), .

ioss_ of contrdk over ones own body and ‘the social stigma attached 10,

. cpl]epsx Po(cnrml mtrm\xc factors include prc:enw of, structnml brain

damager devree of seizure control, age at-onsit of eplepsy, duration of the
- d)sordcr and seizure” t\ pe (Hermunn & Whitman; 198 ﬂ) [rlonuﬁmuun of

p y able epileptics has often been 1ltcmpt(-d using se

ure
type. " Given the purported ‘role or (’he soptum (2 llmhlc strueture), 1Ioug

with other ‘brain reﬂon», in al‘remve behavmr (Kolb” & Whlslm\v 1085), it

has been hy pothe zed that epllepucs whose seizures emanate rmm near *

this region of the Brain would constitute the psychologiedl risk” group




*paranoia, h

trait as true or false, and highej

(Stark-Adamee et al.. 1085). These epileptics are usually identified by

presence of CPS. However, as discussed bel is attribution is

controversial bécause the relevant studies have oftey been disconfirmatory

and/or methodologically weak.

’l‘ﬁu studies to be discussed in the lollo\_ving p;rlg{ap‘hs used a
variety of tests, two of whigh were speciﬁcall_y designed to \exez»mine the
emotional and l}ohnviomi-problct_ns attributed to efxil;ptics. These two
(v:ls,. thc_ Porsunul-lnvem’ory (Bear & Fedio, 1977) and Lh; Personal |
Behavior Inventory (PBI; Stark-Adamec et al., 1985) will be described Tn
some detail. . The Personal I\;ventory covers 18 traits previously attributed

1o cpileptics, including euphoria, sadness, anger, aggression, obsessionalism,

and cir antiality. Subjects rate five items per

scores indicate greater applicability
of the trait to that person. S!arbAd:;mcc et fi. (1985) developed the PBI
as a modification of the Personal Tnventory. Cluster aralysis showed the
01 test items ‘on the PBI formed 11 categories with various numbers of

items in cach: (a) religiousity. (b) elation, (c) .emotionality. ’(including

pression), (d). confusion, Ye) - dependenge ‘on others; (f) anger, (g)
b . -~

humorlossrlt:ss-, (h).decrensea sexual activity, (i) compulsivity, (j)

| hypergraphiarand k) feeling that ne’s own life story is important.- These

« problems.

“inventories are among the tests used to examine epileptics for l;sychological-

(



Depression -and anxiety are thought to be cofumon interictal *
- associates of epilépsy, but their exact incidence is not known (Hermann dnd

n among

. Whitnian, 1984; Robertson, 1985). The incidence of depressi

has been examined in at least four lied.studies. Almost 70
per cent of epileptics, as compared to just ovar 40 per cent of control
subjects with ocon‘wlor disorders, had mean scores n‘bo\'u the ¢ut-off on
the depression ‘category “of the Present State Examination (Standage and
Fenton, 1975). 5 the Personal Inventory, Mungas (1982) found o
sighificant differences on the depression (sadness) subscale aniong CPS,
psyehiatric and neuropsychiatric patients. Stark-Adamee, o al. (1985)
cvomparAed the responses of gpilepties (with-various Soaire b B
with other medical problems, and healthy adult controls. -On the
emotional® category, which  contains items pertaining to depression,

§ . X .
moodiness and guilt, the epileptics rated themsclves higher than the

subjects. K gos, Fonagy and Scolt (1982) classified

epileptic dr‘;d non-epileptic neurological subjects into psychiatric risk and
non-risk groups using the 30-item General’ Health Questionnaire. The
spileptics’ i 11id visk:group. seored Hgniicantly ighsr'on thic: depression
m\xbsmle (among other subscales) than did the epileptics in the ;mn-risk
groilp,, The onsepilsptics:in thie phyelitatsic ek grotp scoréd as Jow a5 the
(on-epileptics in the non-risk group on the dep{ession -subseale.  In other
words. epilepties who showed psychiatric risk w:.‘re likely to lave




- .dcpn-ssion among (heir‘pr‘l‘)blems. Thus at least some epileptics tend to )
) Aslm{r depression: Iwhich exceeds that of comparison subjects on
psychological testing. = '

| ln..ll least three studies, attempts were made to see if
depi-ession was, specific to any _sub‘group of epilepth; Bear and Fedio
(l:!Tiv] found that de?rossiqn'. as measured on their‘Personal Inventory,

characterized Tlie CPS patients in their study. However without a seizure’

=

“control group composed, for 'exnmple: of prima}y generalized seizure (PGS)

pati

about the ificity of ion to CPS patients
could be made on the basis of their study. Korgeorgos et al. (10‘82) found
that focal cpileptics weré no more depressed than PGS patients. This
however was not meant to- be,a true test'of depression differences between *
CPS and other scizure patients because the focal group contained a‘ sm:LU
. feumber u? a non-temporal focus, U;"ng the Present State Examination,
Standage afid Fenton (1975) found no evidence of specificity of depression
_ lo. CPS patients as compared to patients with other seizure types (15 PGS
and’ 3 non-temporal focal cpileptics). Thus of three studies investigating "_‘ 3
subgroup specificity of depression, only one (Standage and Fenton, 1975)
was methodologically ‘equipped to deal with the question of specificity to

CPS patients. The results of this study were disconfirmatory.

Antiety is thought to be common among epileptics, and is often

found in junction with depression (Currie, Heathficld, Henson and



= Scotx.»iﬁ?l; Robertson, 1985). Brodsky and colleagues. propesed that
*certain cases of intmcmb!c anxiety are due to Vsubictnl epileptiform
o6 “They: saiidoesstully reated fons Sith sased oof ansichy: ik
anticonvulsant medications (Brodsky, Zunigs, Casenas; rustoff and

Sachdev,1983). However anticonvulsants may reduce anxiety by some

ineans other than reducing epileptiform activity, so this finding must be
il}t’crpreted cautiously. Tn summary, there is some evidence for a
connection ;)r epilepsy with ;mxiél/_y ‘rmd depression.

Excessive emotional-responsiveness |;ns been attributed to CP$
patients in particular. According to Bear’s (1979) hypothesis of sensory-
iirabie Hypétconnestion, stimsiation: (Kindling) o Tmbie steneiires may
lower their firing threshold, leading to ‘increased limbic and therefore
emotional rcspondiv;g (Bear, Schenk and Benson, ‘lnsn. Bear ct al. (1081)
found that CPS patients showed-a larger clectrodermal response to hoth
neutral and emotional visual stimuli than o healthy adult contpol group.
Bear & Fedio (1977) found that CPS patients scorcd significantly higher
than healthy normal adults and patients with ‘neuromusehlar’ disordets”on
items pertaining to escessive emotionalty on their Personal Inveitory. Diic
to the lack of a control group with another seizure type in both studies by
Bear and colleagugs, Specificity of the findings w,ci?s patients canriot be
inferred. Bellur, Camacho, Hermann, Kempthorne and McCanni (1985)

found no differences among their CPS group, epileptics without CPS (non-



5y -
CPS) arid their healthy control groups in either heart rate or electrodermal
r:-spcnst: to an emotionally charged film. Differences among groups may
have been'obscured by the lack of a"homogeneou_s epileptic‘ control group
andor the use of a markedly emotional film. Thus because of
methodological problems 'in - these studies, ‘the question, of excessive -

or"CPS in particular, remains

T among

o

open. &
Bear and Fedio (1977) used their Personal Inventory, deseribed
:»_ur]icr, in an attempt to delineate a CPS patient behavior syndrome. In
their study, the CPS' patients scored higher than patients with
. neuromuscular disorders and healthy adult ;ontrul subjects on each of the

IR trai

survey;d by the inventory. However the behavior syndrome they
elucidated eannot ?‘m attributed to CPS patients i particular l;ec:use they
_(lid not use an cpileptic control group, composed, for example, of PGS
paticnts. Using the same questionnaire, h_lnngas (1082) found no sigqiﬁcnnt
differences on any of the 18 t/sit scores among CPS patients psyehiatric
patients and non-psychiatric patients. Again there was no investigation of
_ another specific scizure type group, so specifcity of the behavior syndrome

to CPS patients cannot be inferred. <
- \

Stark-Ad et al. (1985) administered the Personal Behavior
Inventory (PB‘l) to a sample of 70 epileptics, 28 dialysis patients (n‘chronic‘
A‘illness control group), 92 psychiatry pntiénls {with a range of diagnoses)



and M7 noupalj}ms. They found that a number of the ‘characteristics
supposed to comprise the epileptic or CPS patient behavior syndrome,

actnally characterized. other medical patients as well. Using jack

nife

discriminant analysis they found that just over ‘one-third of the seizure

patients-(here called group PSY) responded like the comparison group of
psychiatry p;\|icr;(s on the PBI: The subgroups based on scizure types of
CPS, CPS \u(h secondm-y generalization and PGS dl(] not differ l'rom n-.ul:
}lhcr on their scores on any of the inventory's 11 c1tcgor|u= Hlmc findings
help refute the notion that - /nopucs in general or CPS patients in
pmymm are characterized by an abnormal emotional/behavioral

syndrome.

As the preceeding paragraphs suggest, cnnlmvv:s)' surroundsy

the use of seizure Type dingnosis as a predictor of iy aloligioal: peallams

among cpl]epncs Stark-Adamee (?WL (1085) ntlcmple(l to find a better

predictor than seizure  type for—phjsiologically-based psychological

among cpileptics. Knowing the possible role of the septum, (a m
X
tive behavior

stracture) and other anatomically related structures )n/nf[
(Kolb & Whishay, 1085), and ihe fact. that limbie Kindling e Wi
tern! behavior changes in animals (Adamee and Stark-Adamee, 1983), they
" agreed with “other rescarchers. that an indicator of limbic epileptiform
activity was .needed. In the scarch for a noninvasive indicator, they

hypothesized that an aura or set of auras might characterize cpileptics with

s

S N



different degrees of limbie involvement'Ta their seizures. - Therefore they
Jut’k)pcd the Aura Questionnaire . which consists of 33 dscnpuons of -

auras that have been reported in the literature, The broad a priori

categories of auras on the ionnaire pertain to pereep t‘:haiga,
bolily sensations, thoughts and emotions.-. They administered ”this-
questionnaire to the subjeets of the study described!above (Stark-Adamee
ot al., 1985). The PSY cpileptic group was characterized by signifieantly
higher scores than ﬂm other upllupucs (NonPSY) on six auras, hvc of xhich
have in fact been wpraducetl with stimulation of the human limbic system.

These were (a) changes.in the brightness of hght, (b) pcrcv.-puon of formed

images, (@ <hanges in loudness, pitch or quality of sounds, (d) hatred as an

fotion “which comes *out of the blue*, (e] dizziness, (7} mind becomes
stick ‘on' s singly iden. "Perry (1987) ioereased the sample sizeg of the
Stark-Adamee ct al., (1985) study and found that again about one-third of
epileptics scored like the comparison group of psychiatric pnlienls’ on the
PBy'ﬁ.m BSY epileptics were ctisricteriied by significantly higher scores
than other cpileptics on a different set of five auras, three of which have
been reprodnced in humans with hmblc stimulgtion. Tlu.-se five am':\s were
(-n) percep!mn o! formed images, (b) jamais vu, (¢) perception of time
speeding up or slm\'llg down, (d) irritability, -and (e) percepuon of
humming or buzzing suu_mlsA The_work of identifying definitive limbic

auras is still in progress. and auras may prove to be good predictors of -

T I | oA ) -

sy among ptics. ’ ‘
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In summary some or most. cpileptics-may be characterized by

.
- cmotional and behavioral)problems. Such problems. have been attributed to
P

epileptics as a group afld to the subgroup of epileptics with CPS. Also the

. PRI has been used, in conjunction with*the"Aura. Questionnaire, to identify

the epileptics with such problems. I some or all «of these groups have:

=3 epotional or behavioral problems, the problems may manifest themselves

. ‘o
as differenices betiveen these subjects and control subjects on the facial

expression identification task. Differences ‘could arise in their aceuracy,
latency or style of facial expression processing, Epileptics in these grotips -

may show. poorer accuracy or latency scores. Relative 4o control subjec

they may us¢ a less favorable (that is, integral or configural) style: of
processing facial expression with respect to the face dimension. Differences
- among groups could also ariseyin the effect an anxicty induction pragedure

has on theic performance. Given the possibility that they are more ansious

and emotionally responsive, cpileptics or certain subgroups of cpilepties

d .may be more affected by an anxiety induction procedure.-




Hypotheses- 9

The first goal of this thesis s to ascertain how people free of

neurologieal disorder identify facial ions. Measures of b
:As)'minclr‘yxaccu?nty. fatency and st‘yle of facial expression identification
aré. oblained {6 determins whether previous related findings with such
suhjcc;s cin be replicated with the present experimental set-up. Hypotheses

1, 2 and 3 pertain_ to this first goal. The second goal .of this thesis is to
R # |

determine whether any difficulties in facial exp can be- "

attributed to ically ill people (djabekics and epileptics), to epilepti

of Lo subgroups nf cpllbpucs\ In addition to bumg examinéd on lhc

_variables above, they are also investigated for differences in the eﬂeet af a

mood induction procedure on their perf Hypothcsa £5,6and 7
deal with the-second goal of th thesis. =)
H'm«hé«. L llcmbghenc asvmmetry of facial expression n identification

ng mm«nenrolgg! cal subjects )

Based an the in the li it is hypotbesized that

_among right-handed non-neurological “subjects  there will* be a right
hemisphere advantage in accuracy and latency for identification of all
¢ ;

expressions. AL 4




Sl T e

Hypothesis 2: Accuracy and jatener of facial expression dentification

among non- n(‘\ll‘(‘l]ogl(“l subjects 5
A\c('ur'lc\' is defined as the number of times a [‘\(‘l\l oxpression.
is conecth identified, and l'nenc\ refers to the time taken Loy aecuralely.

|don(|[v t:\cml expressions; ‘On’ the basis of findings by Hirschman and

Safer (1982) zmd I\lrou‘l(‘ nnd Daré (1083, 1984), it is hypothesized that

.among non-neurolagical subjocw ccr(-un expressions will be nh-uuf\(-;i aster
aftd more accurately than others. T!u- expressions in predictéd order of

decreasing accuragy and increasing latency are happiness, surprise, sadnés °

and fear. «
{/. i .
Hvpothesis 3: Facial expression ing stvle dmong n logical

Based on the finding by Etcolf (1981) that healthy normal
adults process the facial cxpres\sion dimension imlqncudénlly of the other ~

MmS of the face (that is, of the face dimension), it is hypothesized -

+ that all non-neurological subjects ‘will use f)n independent strategy in the

present study. .This means lhz\t <peed and uulmc) of expression
xdcnuhmhon vull not sigfificantly differ across tonshnt correlated and

orthogonal condmo.ns for these subjects.



\nu-«mn identification "

1136 hypotbesied that paradox-and Tesio offeets will be séert

expression identification among epileptics i on the side and

|x11 re (|L-mn'\] versus nonlbsmml) of their seizure focus. lt is h)polheqzed

()m. rulnh\elw greater nglll superiorily in accuracy and lalency will be

obtained i in the right nonlesionals and left lwonals than controls because of
the paradox and lesion effects respectively. Relatively greater left

superiority in $peed and ageuracy, or at least lower Tight supériority, ‘will

paradox and lesion effects respeetively. It is“also hypothesized that, owing’

to unwmenfntwn of epllnpncs wnh _various rocns types in the

R
cpileptic gron :lfu suLp;rouys ( C"PS PGS; PSY NonPSY), these

groups i

ry of facial - '_, i

identification. iy ¢

Ilvpolhcsis 5: Group d|"(-renccs in 'mcuram And latency ol"l'acml

Epression identification - N . *

Given' the attributions of emononal :md behavnora] problems to

/Eﬁms/m cértain epileptic sibgroups (i, CPS and PSY) it is*
5 "~ . b -

hypothesized that they will show lower accurécv and/or longer- liieﬁcies*

for ldcnhﬁmhon of some or ull expressions when compnred to conlrol

«ub,vms ol S s

be obtained in the 1g|,}nonlesiqnals and the right lesionals bec:\usp of the




~

'

. certain subgroups of ep)lcphcs i

Hypothesis 6. Group differences in exprossion processing stvle

Based on Etcoff's (m ) ﬁndin«’\-vn is hypoti

honpnticht control

1nd/or s gecurate in s

face varies orlhmmnully \utll e\pre:slon

Given the :\lln utions of emotional dnmculty ta epllopuu and+

CPS :mtl

)it s h, [_)nlhoauwl that

these <ub]ects. regardless’of the site and nature of their' ruuh, will use a

- less jnvoréb]e puhesding efylo (6B compafison subjpets. All-comparison

subjects should usz an independent prbccssihg sty

i

Hypothesi ‘ro\ip_difl'cmnccﬁin cSponse to anxiely induction

- The anxicty mducllon may increase the use and speed. of ke nf
the fenr label. or both negative lnbelﬂﬁurul and sad), a pn.-du I,|o||
extrapolated Trom Bover's (1981) mood congrueney findings. This would he

agsogiated with an increase in agcuracy anddecrease in latengy for fearful

and }aehxy sad e\presslons * Thé might e
in decuracy’ and increase in latency for' happy and possxhly surprised

expressions: ' -




: Given the attributions of

ponsi to epilepties and. certain su of ¢

(i.e., (,P“ and PSY), it is hypotlnsxzed that these snbjecvs will show a

-gu-alcr effect of the anxiety induction thnn comparison subjects. It is

by, ized that this ffect-will be superimpoded on, their ‘already lower

accur'u:y and longer, latencles in the :bsence of anxiety mstructrons (See

h)polllcqs )[L is further P hest th:n. nmong pileptics or P

duction proced _{vmbe iated with higher

nccnl:{\cy and shorter latency for fearful: and possibly sad expressions

.+ relative '(o their own performance in the absence of anxiety instructions

nnd relauve to the comp:mson suluects‘ perl'orrnance Slmllarly it is
h\pnlhcsm-ﬂ thal. nmong thse subjeﬂs Lhe anxiety mducllon »w:ll be "

moc:ued with louer accuracy and longer ]nt.encles for happy and-possibly

/G'r\pnscf’ expressions relnuve to lhen own perl’ormance in the absence of

anxiety instructions and relative to !,he comparison subjects’ performance.
It is also hypozi\esized that - the anxiety induction wili affect
subjects” n‘spo_ns-es to neu;ml express.ion's. ‘According to the mood
; congrlmnc\ hypothesis, the amxiety induction will cause an increase=ii the
- use of fearful, and #sstbly sad; lnbels It may cause a decrease in the use o('
happy, and possibly surprised, Iabels. It_ls also hypothesized that the
._ anxiety induc‘lion will ‘cause an increase in state nnxie’t}.’, bu‘? not trait

anxiety, on a standard test of these constructs. Again these effects may be

1 among epileptics or of




R

Method X v

~ 3

1

Eighteen epiicptics were compared fo 12 diabetic ‘control
o

sub;ws (DC the hro illness' control group] and” 24 people free or
chromc illness (the nonpahcnt control group; I\Pt) Dnhcms were c]\o:vn

for the chronic xllness control group l)cmmo they were available, and

e both diabetes el ehllopeyard S deb

ating discases.

Attempts were made (o obfain all right- handed smﬁcu with: normal or

correeted-to-normal vision, and to cquate” the groups on “demographic
Variables.

With the cooperation of their physician, Dr. Farid, the diabetics -

were first contacted by the experimenter when they. Lhey(c/amu in for

regular check-ups at the Heajth Scicnces Center in St John's,

Newfoundland. The" epilepties, were first contacted by mail, with the
cooperation of their physician, Dr. Sadler, also of the Health Sciences
Centin” in St Johm's The NPC subjects were. recruited through
advertisementssat Memorial University, the YM.C.A. and the Aquarena in
St. Joha's. Subjects were given a brief description of the study and its
purposes at the time of first contact. Aftr they, had informally agreed to *
parunpa\e, zhe\ were contacted by phone to arrange an zppomlmunt All

subjects were paid $3.75 per hour for their participation.



Measures

The soizuré patients were asked to complete the PBI (appendix
A) and the Aura Questionnaire (appendix B, Stark-Adamee et al., 1085) if
they had not aiready done so as part of a previous étudy. The PBI data

were used to subclassify the epileptics, as lained in_the Statistical

Auhlyses dostionpf (b sk, Theswara data for the sebuitingZepilnpiie
su‘ groups wcré‘com;;1réd ‘as in previous studics - (Perry, 1987; Stark-
ec et al, 108.1). The psyclmmcmc propnrhcs of these questionnaires
Havesniot Fet been ulnhhshed
) The smuarm.n Anxiety Inventory (STA ‘Spiclherger, Gorsuch
T M ibores mﬁ) was uscd to help-determine the effectivencss of the
X 1n\m|.y mduzlmn procr.-durc, The 20-item” A-Trait scale of the STAI i s
intended to measure Lr:ul anxncty which is thought to bv: a stable
persomnlity chafactéristic. The 20-item A-Staté seale ‘of the STAI is
intended to measure stn;c n’nxict’y, !,he. anxiely lcvél at a particular time.
(edberg, mzi. The-STAI has been demonstrated to be a valid- test of

twa anyjaly constructs, and its scales have high internal consistency.

# 3
As expected, the A-Trait scale has high test-retest reliability whereas the

A-State seale docs not (Hedberg, 1972).
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AN Subfeets Wate SERAG SomplatesE personal hackgroynd
questionnaire developed for this study {appendis C) and the Edinburgh
Handedness Xn\'e'\(or)“ (Oldfield, 1971). 'On the h:‘mdudncss‘in\'cnlory,
subjects state whether they perform éach of 20 hetivitics exclusively o
s}:mclimc; with their left or right hand, or either hand. The subjeets were
also atiministered a set of-tests to asses ifforencgh between groups with
respect to gnxiety and. depression:- the Beck’ Dcpres‘sio;f Inventory (BDI;
Beck, \Va‘rd, Mendc:]sohn, l\loc;k & Erbaugh, 1961), and the Sécial
Avoidance and Distress Scale (SADS; Watson & Friend, 1969).- The 21-

item BDI has been demonstrated to have good concurrent validity, internal

and test-retest reliability, and it samples all the nmjo} sigus‘ of

deprossion (Rehm, 1981). The 28-item SADS has high internal cons

stency.

Tost-retest correlation, calculated with a one month. interval, was
B

adequate. On sclf-report scales; high SADS scorers report that they are

signiiicmltl)? more apprehensive and less talkative in a group situation than

low SADS scorers (Watson & Fricnd, 1076).
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Materials k
The face stimuli were chosen from Ekmt'n's Pictures of facial
« " affect (1976). The protos\were cropped to climinate the identification
number, leaving the head and most of the hair in the picture. The
black/white contrast across slides was made as much the same as possible.
Five other slides, used in the preliminary conditions, were made by the
experimenter using Lettraset and a marker. Two Kodak slide projectors
%werc situated immédi:\!ely behind the subject, and a.Bniley Controls
Company Multi-Function Controller (MFC) ran a pre—lestahlished random

sequénce of left and right presentations.

Experimental set-up / &
Stiruli were presented 51 confo s Wi ov gl rcesters
measnring from the central edge.of the stimules. Imiges messared 25.4 em
vertically by 17.8 em horizontally on the screen. With subjects at an
average viewing distance of 76.2 em, from the sereen, the images subtended ~
a visual :mgllc of 6.6 degrees, and the nasal Mge of the image fell abou
36.1 degrees from the fovea. A response card listing the possible respons
for the experimental condition was placed in the center of the screen
midway between the lateral images, and served as the ‘central fixation '

stimulus throughout the experiment. Side of presentation was randomized



"
such that the subjects could not predict the si;k\ on which the stimulus,
would appear next. The random left/right sequence in each cbiililie s
the same fo each subject.

For cac’h slidé presentation, the Bailey MFC automatically
turned on the projector light and simultancously started a timer. The MFC
also Lm:‘ned off the light after the predetermined interyal. The timer could
be shut off by either of two toggle switches, one on each arm of the

R subjects” chair. Subjects used one hand per condition to slop“the timer,
starting with either the left or right hand (according to random
assignment), and.allemating with cach new condition. The timer could

+also be stopped and reset by the. experimenter. The experimenter

advaneed the slides with manual controls.

Procedures . .

At the beginning of the experimental session, sibjects were

asked to read and sign a consent form (appendix ‘D). Any preliminary
questions were answered at this time. Subjects were then seated in a chair

close to the projection screen, and were given the following instructions. -

You will be seeing a number of slides. The pictiires will appear
either on the left or right of the screen (experimenter points to
the exact location). They will appear in random order so you
won't be able to tell the side where the next picture will be. All
the while T want you to look straight ahead at this little card.



Keep locking straight ahead; don't look directly at the picture at
the side of the scfeen. If you keep looking straight ahead, the
plclures that fall on the left side of the screen will cross over and
be'y “processed on the right side of the brain. And the pictures that

" fall on the right side of the screen will cross over to the left side
of the brain. That way I will be able to compare how well the
two sides of the brain process these pictures. But it will only
work if you keep your eyes'straight ahead.-#you happen to look
over at the picture, please let me know. It’s ok. - it's quite
natural for you to look over, because we are used-to turning to
look at things. But you will find that you can keep looking
straight alitad with a little practice.

I'm going to show ‘you several different sets of slides, and I will
give -you more instructions when we get to each new set. .
Gienerally, I will want you to tell me what each picture is, and to
do so as quickly as you can. At the same time you say your
answer, I want you to flick one of these switches. I will tell you
which hand to use for each.set at the time. Try flicking the’
switches a couple of times, just to get the feel of them. We will
be going quite quickly. I would like you to give an answer for
every slide. If you are not sure, guess. If you do miss an answer,
it's 0.k., just go on to the next one. Remember, say your answer
as quickly.as pessible after you see the slide, and flick the switch
: nl the same tir.: you say your znswer.

Instructions were repeated and clarified as needed to ensure
by et

that cach subject und d. The specific i ctions and pi d for
° 2
the prefiminary and experi I conditions are described below, with

 conditions listed in the order in which they were presented to the subjects.
Subjects were given five-minute breaks between conditions, and longer

breaks as needed.
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condition 1: Face identification

Prelimina

5 E
The main purpose of fhe first preliminary condition was to
esmblis.h,(hm su‘bjecls could perceive f:l’rcs_, under - the presentation
conditions used in the experimentak conditions: :Five faées. ithv newtral

’ expressions were presented along: with five: black and wlhite x"nmpl,u;x
geometric designs. The faces were' the same as those used in the
experimental conditions. Each stimulus was presented twice to each visual

hemifield for 50. ms and was

followed by an interval of approximately five

seconds. There were a total of 40 presentations.

The subjects were instructed:

_In this first set. you will be seeing pictures of fites and geometric
designs. I want you to tell me whether you see a face or a design.
Just say *face® ifit's a face, and “design® if it's a design. If
you're not sure, guess. Say your answer as quickly fas you can,
and flick this switch (points) at the same time that jpu say your
answer. Remember all the while to keep looking straight ahead.

Preliminary condition 2: Gender identification

The second preliminary condition was included to cs_inl»lxsl| that
all subjécts could perceive :mi_ label a dimension in faces other than
expression. Two male and lwo,fcmale‘ faces were presented twice to each
visual hemifield for 50 ms. Each p,resentalinn. \\ns followed by an interval

of approximately five seconds. Following thg same basic framework of the

N



instructions in preliminary condition- 1, subjects were asked to indicate-the

type of stimulus by saying either *male*. or ‘remnle',f:md to flick the

switch at the same time. *

~

Preliminary condition 3: Color identification

This condluon was mcludud as another way of ensuring that
subjects could percmve and label a dimension in facial sumuh other than
expresSon., Four faces were presented twice, once in blnck/whn,e and once
in color (blue, red, green or ye’llow). Each stimulus WI‘IS presented twice to
(-:mln visual hemifield for 50 ms, md was followed by an mterval of
nppronmalely five seconds. There were a total of 32 presentnuons Using
the same basic set of instrnclions as in preliminary condition 1, the subjects

were instructed to indicate the type of stimulus by saying. *color* -or

" =black*, and to simultaneously flick the switch.

- N

Experimental con

The general purposes of the experimental condition; Were to
determife the Shegispheric ssymmetry, accuracy and Iabagey, * snd .
procng style with which the subjects in Ihe various grolxps identify
various facial expressions, and to look fot a dm‘eren(ml eﬂ'ect of mduced

anxiety on accuracy and latency across groups.



Five faces each showing five cxpressions were presentid. The
stimuli appeared on the screen for. 150 ms, and a new stimulus*appeared ’
approximately every five seconds. “The Tive expressions were nvmml,“
happy, sad, suzprised and fearful. Faces appeared to the left or right of a
SiFd iofi hijeh Toue: siiotioh ‘shoises were BISd VRISl The foiponse
choices were happy, sad, surprised and fearful. Neutral was not offeced as a
response choicé.vThe1rési>olxse caid FeraInOAsin the center of the sersea

throughout the experiment. B

e
Four conditions were given, corr ling to the presentation

'-&)Qats/cons\ant, correlated, orthogonal (neutral instructions} and

orthogonal (anxiety instructions). In the coristant condition, only orie face

_ (Ekman kit: PF'/ras presented; it showed each of the five expressions.'In

the correlated ticn, each of the five expressions were on different faces

7

(Ekman'kit: C, Ji. N&, PF, \VI:‘]. In the'orthogonal condition, each of the
five faces portrayed each. of the five expressions.

Using the same basic set of instructions as in preliminary

condition 1, the subjects were instructed: >

Choosg the label on the response card which best fits the
expresston of the person in the pictirenlf the person looks happy,
say *happy", and the saime for sad, surprised and afraid. Before
the orthogonal *(neutral instructions; JON) condition, -subjects
were given the following extrd instrictions. *I want you to
imagine -that you are walking down your-strget one summer
evening when you notice a group of people acrpss the street.

7 i




‘They -are tie people in these slides you will be seeing. You see
that -they are watching a dog. Try to imagine that the
expressicns you see on their faces represent their rncnons w the
behavior of the dog. 5

Beisre the orthogonal (aniety instructions; OA).condition,

subjeets were ziven, the following extfa instructions.

/s 1 want you to imagine that you are walking down your street one
suminer ¢tening when you notice a group of people across the
street. They are the people in these $lides you will be seeing. You
see (hat they are watching you. Try to imagine that the

vou see on_ lhenr faces represent their reactions to

Completion of questionnaires "

After co.npleting 'he slldc portion of the experiment, subjects
filled out the questi-rnaires in' the Tollowing order: Edinburgh Handedness
Inventory, SADS. BD!, STAJ, and, if appropriate, t¥e PBI and Aura

llcsl‘ionnaire. Subjects were given help as required with these
1m(ionnnire& Subjuli—cw the STAI twice, once with anxiety
instructions, and.onee with neutral instructions. The neutral and anxiety
instructions from the slide portion were repeated verbatim with the
introduction: 'Romembér, bc(or’e, I asked you to imagine you were vmking
a walk, Well, now [ want you to imagine the sceiie again, while you are
filling out this questionnaire. ln;ngine you are walking down _your street....

Answer this questionnaire as you would if you were in thjs situation.* Th_e‘



.
order ‘of the neutral and anxiety STAI instructions was randomizediaerats

subjects. Subjects were debriefed after they finished the experiment.

-




Metbodological Cehsiderations " -

‘The visual angles in the main experimental !.dsk were .choscn

heeause they produced an approximate accuracy level of 75 per cent fimon_g" " )
. pilul. subjects. a figure near that which L}rg.(mss) iden':ified as giving the”
hest discrimination among subjects on a four-choice task. It might have
been betterto use presentation angles closer to those used in ofher similar
experiments, bit then it would .h:n'e been impossible to get the desired low - p
aceuracy level, at least with the availible equipment. In these ‘other -

: L : 2
stadies, accuracy tends to be high becaus® the main dependent variable is

_.  lateney of accurate respon: e present“study accuracy is also s v
interest, and. change@therdn voulll e SGUsEd e e high accuracy *
Tates. The difficulty of the task is increased by Wening the visual angle of -
présentation bpmus:- that causes the images to fall nearer the periphery of
the retina, where acuity is relatively Jow. An attempt was made to increase
task difficulty by reducing the exposure time. Ho\u’u’e’r when the exposure
e for Ve proliasirs condifionswis Wieensl A5 thessobbiiusin possitic
with lhv’ available uquipmenl‘ (50~ms), it was still impossible to derrease“
2 subjects” accuracy to the dcsircé 75 per cent level. '

LIt was originally proposed that a black circle would be
presented to the center of the visual field during. each’ intcr-stimulus

interval.  For logistical reasons the response card had tc serve as the



central fixation stimulus. It had also been proposed that ccn/lE fixation
checks would be used. A digit from onc to nine was to have been
presented to the center of the visual field for 150 ms. It was to have

appeared randomly in lieu of a lateral stimulus presentation. If subjects

could-not identify the mumber, it would have.bicen assumed that thés.were
not maintaining cenlral fixation.  During the pllot study it became
aparent that, contrary (o what was expected on thé basis of published
repbrts (Kirouae and Dore , 1981), 150 ms offercd Sibjects cnovgl time to
Shift the ees and look direetly st the stimulus. That i, subjects could shift
their cycs-a]’lcr the“side stimulus had appeared. In view of this, .lhc
proposed central.fisation checks were deemed inadequate. Instead subjeets
were asked to tell the expérimenter when they looked directly at any of the

siituti. = . ‘e 3

Ii was impossible to directly measure physiological reactions to

the ansiety . instructions because~of. problems obtaining the necessary

equipment. The STAI was not administered under the neutral and anxiety

ologichl recording

instruction conditions until after it ‘was known that ph
3

cquipmegt would be’ unavailabler Thercfore thire are-incomplete STAL

. data under these conditions for the first i3 participants of the study (9

NPC, 3'DC, 1 E). A.further th_ree participants (2 NPC, 1 E) did not,

reccive the STAI due to experimenter error. Because of a delay in

obtaining the equipment to measure latency, the first 15 participants (10

~




2 . . .
NPC and-5 DC) have no lntcnc; data. The preliminary condition data for

o - -
the Sfirst diabetic participant were not included\ in the analyses. That

" subjeet received the. preliminary conditions with altered visual angles

" because the experimenter was trying to find a way to reduce accuracy on
these conditions. - .



Design Considerations

Table 1 lists the experimental. variables. The order of -
it

counterbalanced  across subjects, complete counterbalancing  being

presentation of .the various experimental conditions: was in;

impossible. Hand order was also incompletely counterbalanced.
Subjects of each gender were inclided in an effort to maximize
the generalizability of findings. Several expressions were presented for the

same, reason. Equal numbers of positive and negative expressions were

presented in a randoin order so that if judgements about facial expressions
were affected by previously viewed facial expressions (Thayer, 1980, they
wonld not be biased in the positive or negative direction. i

Etcoll's paradigm was inchided to examine the relationship of

face processing to facial expression’ i ificati I facial

processiag appeared to be' independent -of face processing in this
experiment, then it would_ be more likely that the experiment tested

¢motional proceséing ability. On the other hand, if expression processing

1 Jod processing, then lizations regarding £

on face

processing would be more difficult. Subjects in the present experiment
were asked to identify facial expressions under constant, correlated and
orthogonal conditions, but were not asked to identify faces. Therefore the

task addressed the question of whethert facial expressions could be



Table 1 P e

Variables in the preseht experiment

Dependent Variables: Abbreviations

Accuracy
Latency A -

Between Subjects Variables:

Diabetic Control Subjects
Epileptic Subjects
Gender of Subject: Male, Female

Within Subjects \'anmb )

Group: Nop-patient Control Subjects NPC
DC
E

Condition: Constant CON
i Carrelated COR

Orthogonal.
neutral ins ON
Ortho '
“anxiety ifst i? OA

Visual Field: VF
Left; Right LVF, RVF %

Expression: Happifless . \ .
Sadness d
Surprise
Fear
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S
pr‘occssed independently of face identity, but not’ whether face dentity
could l}be processed independently of faci:{] expression. Ou the basis of this
cxpcrim‘cnn inferences can be made about the independence of facial
expression processing from face processing, but not about the independence
of face processing from facial expressior processing.
In the constant condition, inferences ~about expression

. v
processing may be limited because there is only one stimulus face.

rily

Inferences abodt expressions portrayed by that person are not nece

- applicable to expressions in genéral. In the correlated condition, expression

¥ eonfotunded by the face (and gender) of the person in Uhe photograph. Tt
{{"guld have been best to counterbalance various faces in the constant and
correlated souditions’ werods’ group by gender cells, however the
reproductior cost was prohibitive - This problem is considered in analysing
and discussing the results of analyses involving the condition factor. All
“hypotheses involving .\vithin subjects factors other than condition (eg.
visual Tield, expréssion) are evaluated using data from the orthogonal (ON)

condition to make the results more generalizable and Lo free them of the

facgeconfound in the correlated condition. In- the ON condition there are

several faces (unlike CON) which vary .independently of expression (unlike

COR).

To control for the effect of the exira instructions given before

the orthogonal (0A

: anxiety instructions) condition. subjects received extra
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a

instructions intended to have no effect on their anxiety level before’ the
orthogonal (ON; neutral instructions) condition. In the CON and COR
conditions, subjects received no such instructions, which creates a confound
of_condition (CON, COR versus ON) and instructions. However since
subjects received instructions (regardin;vl\ow to do the task) before every
condition (CON, COR, ON, OA); it was felt ‘that the presence of the
instructions confound was the l‘enst objectiombl; of alternatives. The
neutral instructions could have been administered before the CON and
COR condition;, however in that case there would have been three sets of
neutral instructions and only one set of anxiety instructions, creating
another confound. More conditions could have been used. For example, all
three condition: (CON, COR, orthogonal (O)) could have been
administered with neutral and anxiety instructions, for a total of six
conditions. Or the three conditions (CON, COR, O) could have been
administered without anxiety instructions. Then two more O conditions
could have been administered wilh_ neutral and anxiety instructions.
However with this number of conditions, the experimental sessions would _
have exceeded two hours, and further counterbalancing problems would
have. arisen. Thus it was decided that the presence of the condition-
instructions confound was the least” objectionable of ‘allemn?ives. The
potential’ inl’luen;c of this confound must be considered in discussing results
of analyses involving the CON, COR and ON conditions.

e
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Because neutral was not offered as a response choic/e. accuracy ™
and latency of accurate responses for neutral expressions could not be
obtained. Instead a count was kept of the number of times cach subject,

‘used the happy, sad, surprised and fearful labels to describe a neutral

expression. These data were examined for bias in the orthogonal (ON and

0OA) dit to neutral expressions in the constant and

correlated conditions were not analysed in the present experiment.




Stafistical Analyses

General _d_gg and mi missing data ’ 5

There were 32 within subjects cells defined by the*four lcvels of
condition, the two levels of visual field and the four levels of expression.
The two dcpendent. variables, accuracy anci latency, were measureq up w
five ¢imes in each of the 32 within subjects cells. Reasons for missing
values were, for example, that the subject b]inkeﬂ or looked ;LL ‘the
stimulus. The reaction time for any trial was eliminated frorﬁ the analyses
il the flick of the switch preceeded or followed the vocal ;é’sponse by more_
th;ld‘;l hall-second. Two _per cent of trials weré e]iminav:gq for this reason.
Mean latency and percent accuracy were caleulatedjfor cach subject for
each of the 32 within subjects cells. Grand means were substituted for
missing data, except \\'l:en mor2 thaa ten per cent of cells for a factor were
empty. This case arose only for fear latency data. The value of twenty per
cent of fear accugeyv cells was zero. Since latency was calculate;l only for
correct. responses, u;‘emy per cent of fear latency cells were empty. To run
the analyses it would have been necessary| to substitute means for these
data, or omit subj;cls with empty cells from’the analyses. The first option.
Awmlld lead to twenty. per cent substituted data; the second would reduce )
the number of subjects to 16 (0 to 5 in cach groupv‘b‘y sex cell). Neither

3 E
option was acceplable so the fear latency data wc}e‘ﬁanalysed
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L A -
Patient Groupings ,

Each set of between subjects analyses

e./Tor hypotheses 4 5,

6, and 7) was performed' three times, with the levels of the group factor

composed differently cach time. In the first s€t of analyses the levels of

group were NPC, DC and F. E refers 16T complote group of epileptics.
In the second set of analysé the epileptic group was divided

according to-seiztre type. There were five GPS patients and seven PGS

patients. S epileptics were cxcluded boeause they had “mised seinure

types.

In the third set of analyses the ;p optic group was divided on

the basis of ‘their responses on the PBI. _Their PBI scores were added to
the data set of a prezug experiment (Perry, 1087), which included PBI
scores of 114 epileptics, 91 psychiatric patients, 43 patients with a chronic
illness (15 diabéties and 28 dialysis patients), and 100 nonpatient control

subjects. A jackknife discriminant function analysis was performed, and

each epileptic was classified as PSY (meaning that they scored like the
comparison group of psychiatric patients) or NonPSY -(meaning that they
scored like the corparison groups of nonpatients and seizure patienfs).

Perry (1987) found that the psychiatric comparison group scored higher

than. the other comparison groups on all item clusters, and therefore
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represenys the group with emotional :‘md behavioral disturbance as
meastred é)‘ the PBL Of the 15 epileptics who returned PBI data in the
present experiment, fouf were classified as A a.n;l the rest were
classified as NonPSY.

It had been proposed that the epileptics would be.spbclasiﬁed
Ol.l the basis of t#e side and nature (lesional versus nonlsi{mal) of the

scizure foeus. This classification was made as far ad possible\on the basis of

¥y T

and clinicgl history in
collaboration with a neurologist (Dr. Mark Sadler). However it was

’ g . ' ~
impossible o obinin the proposed grodps of left nonlesional, right

nonlesional, left lesional and right lesional \nth ten suh]ects in each.

Therefore no analyses examining the effects of lcs)onﬁre done.” (

chkgmnnd differences sad Analysis of Covariance

" Subjects were d on several de hi

and test
variables as deseribed jii the Measures section. It had been decided that
variance due to differences nn‘wng the groups, as defined above, on
appropriate demographic variables (ie.. age, edication) would be removed

by analysis-of covariance. It would not have been appropriate to remove,

_variance associated with differences on some of the other variables because

these differences could be integral differences nniong groups (i.e., number




N recent hospitalizations, scores on the depression and anxiety tests). It
~was.decided that differences on these variables would be addressed in the

discussion.

Groups did not”differ on-most demographic and test variables,

as shown in appendix E. Groups differed in mumber of recent

hos_pllelizalion.x, with -all patient groups (diabetics, epileptics, CPs, l"{:Sl

PSY, NonPSY) having been hospitalized significantly more often than *

nonpatients. Since hospitalizations are characteristic of patients, it was not

appropriate to use this variable as a covaniate, CP$ patients started having

seizures when significantly younger than P

S patients (({11)=2

p<.05). and they reported having significantly ‘more scizures than PGS

2.46, p<.05). These

\Ktms in the year preceeding the experiment ((9)=:
ferences may be integral to seizure type (Wilder and-Schmidt, 1085), and

Groups diffe;ed on two variables \\'héch . were appropriate

covariates, age and years of education (table 2). Therefore when group
differences \\'e?a.n'.\lysed, these ‘two variables were included as covariates

in analyses of unstandardized residuals using the following- factors and

procedures. Accuracy and latency data were analysed separately in mixed

model multivariate analyses of variance with repeated measures on

condition, visual field" and expression using the averaged tests of

significance of the SPSSX MANOVA ﬁnckag’e. For totally within subjects



Table2 - Zad

NPC DC E
Vasiable M SD M SD _l SD.
Agc = 25 55 105 - ls.x" 368 122
By, © 16 20 127 33 a2 34
CPS : PGS ’
g Variable M sb . M. D)
Age .50.0 124 -32.9 0.3
Edue . 88 37 - 31 . 31
NonPSY e PSY, Ea
* Variable M SD M SD,
Age 37T . 140 368 12.8
Educ 115 » g 110 35
Note. There were si among ient control (NPC),

ic control (DC) and epileptic (E) groups. in age' (F(2,51)=30.75,
001) and years of education (Edue, F(2,51 37, p<.005). There
werd also significant differences among NPC, DC; complex partial scizure
(CPS) patients and primaty generalized seizure (PGS) patients in age
(F(347)=10.31. p<.001) _and education (F(347)=384, p<.05).
Significant differences also arade among NPC, DC, PSY epileptics (who
scored like a‘comparison group of psychiatry patients on the’ Personal -
. Behavior Inventory) and NonPSY epileptics (who_did not scores like the
psychigtric group) in age nnd education (rupectwely }'(344)—2805
<001 and F(3.41)=0.50, p=.001).




2 and 31 analysis of covarianee was

of a factor were

factors. That is, the mean of seores from different le

nsed as the value for the factor.

assumptions

s
~ Nanchlor’s st reveale several vinltions of the sybericvy

Thocpsllnn djusts iated with the Sviraged tos

- the SPSSY MANOVA pnck:ng(-. were employed  sutomatieally

necessary to eorrect as much as possibie for the vinlations. Fesaits of the

averaged tests are thus presesied heco! The speeifie. am

m\esug:ue each )l\'polhcsls are deseribed bdr-v,, along mlh the

s used

.\L\.\O\

\ summary-tables for each l\‘po')lcsl& are in :xppmuht P




Results

~—

”\;inhc._tis 9= Hcm‘isgheric n‘svmmelrv of facial expression identification
among non-neurologieal subjects '

45 Rnw’accurncy And latency data obtained from non-neurological
subjeets (NPC and DC) in the orthogonal (ON) condition were pooled.

after the three left-handed subjects were excluded. Data from only the
i

, . orthogonal (ON) condition were used to avoid generalization and confound
i - &

problems described.above. Raw accuracy and latency means were analysed
scparately in three-way MANOVASs with gender, visual Tield and expression

as the factors. Contrary to expectations, there were no significant visual

* field main effects or interactions involving visual fié]gl in ¢ither aceuracy or

latency among non-neurological subjects.

ll'\'nglhcs‘ 2: Accuracy and latency of facial expression .identiﬁcation
among non-neurological subjects

Raw meal: accuracy and Iatency data were obtained I.'rom. xll‘
non-nou;ological subjects (NPC and DC) in the orthogonal (ON) condition.
Data from the orthogonal (ON) condition were chosen to nvmd confound
and generalization problems discussed Above. Data were collnpsad across

visual field of proscnlnnon and gender of sub;ect, ahd entered into separate

MANOV As (for accuracy and latency) with one factor, expression.
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A significant -.~rr.-(-J of expression emerged in acenracy

. o
6:17, p<.005) but not latency (E(2,38)=.19. p>.03). Using the

Scheffe method of comparisons, it was found that accuracy for happy, sad

and surprised expressions did not significantly differ from each other (table

-3, page 70; all F(1,105), p>.05). All three expressions were identified
significantly more accurately than fearful expressions (table 3; happy

versus fearful F(1,105) = 13.5, p<.05; sad vers

2

fearful F(1,105)=

p<.05; surprised versus fearful r-‘(l,mr,i = 137, p<.05)., Reeall that

l;zcncy data for fear expressions were not analysed due to missing data.

In keeping with other related studics, the means were also rank
ordered. The expressions in order of decreasing accuracy were surprise,
happiness, sadness -and fear. In order of inereasing lateney they were

happiness, surprise and sadness.

Hypothesis style among non-nenrological

subjects

- Raw mean siccuracy and lateney data, obtained from non-

neurological subjects (NPG and DC), were collapsed across visiial field apd

gender of subject. Accuracy and latency were ysed separately in two-

‘way MANOVAS with factors condition and expr
L= :

on.
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Table 3
Identifieation of particular facial expressions by non‘neurological subjects in

the orthogonal (neutral inStructions) condition

% Accuracy Latency (ms)
Expression M s * M SD
Happiness 62.06, - 3273 1794.78 1581.14
Sadness 58.63, 18.80 2075.40 1341.64
Surprise * 6236, 22.63 1804.45 1386.90
Fear « 43.79, 27.63 - e
Note. The non-nenrological subjects were the nonpatient control and. diabetic .

control subjects. Means with different subscripts are different at the p<.05




/

23 2 s

Contrary to expectations, (Iwre Wi gnificant main effect of
condition (F{2. 70)—6 41, R< .005).: qualified by an u\prowon by condition
interaction [F[S "10)—3 17, p<.on an}ong non-neurological subjects

(pooled NPC and DC) in the accuracy data. The exp}cssiun by condition

showed

interaction was due to the following (figure 2). Two-tailed t-test
that happy and sad expressions were identified with similar accuracy levels

in the constant. and orthogonal (ON) conditions (happy: t('.’l())

3,

205 sads (210)=.05, p>.08). Accuracy’jn the correldtod condition was

significantly vrmter than that in Lhe constant condition for “appy

(t(210)=2.75. 2< 05) and sad expressions [t(“lo)_l 09, p<.05). ALUIr.\(y

in the correlated condm%n was also swmhmnl]y grc'\ler than that in the
orthogonal (ON) condition for ‘happy (1(210)=3.38, p<.05) and " sad

expressions (1(21¢)=2.14, p<.05). In contrast there were no_significant

* differences in uccuracy across conditions for the surprised ‘and fearful

: expressions {alt 1{219), 1;> 05]

Cofitrary’ 16 expoctations, thre was also a significant muiin
effect, of condition (F(2,38)=121, p<.05) in theinténey data (fighre 3).
Two-tailed - t-tests sliowed that non-neurologieal.” subjeets correetly
identified the. expressions faster it dhe correlated. condition than in the

orthogonal (ON) (*o'ndi(ion)(l(38)="438, p<.05). Latency in the constant

condition was not significantly. differéitt from that in the correlated

condition (t{38)= 1.79, p>>.05) or the orthogonal condition (L(38)=1.09,




72

unissands )

1ouoboinio

s3o09fqns TeoTboroanau-uou

w:oen :oﬂmwmumxm yoea uOu a:oﬁ:v:cu ssoaoe Aoeanooy *z aInbra

uonpuo

PajoIBII0n

e JuoIsU0)

. msncoria wiee P0G




wesae)

oool’
1 5

0081

i =2h pOOZ




. Hypothesis 4. Group differences in hemispheric asvmmetry of facial

cxpression identification
It was impossible to' evaluate facilitation and attraction
hypotheses because of the lack of epileptics with well defined unilateral

lesional and nonlesional foci. It was possible to evaluate the hypothesis

“that epileptics or other subgroups of epileptics would show unusual

pheric rep ion of facial expression identification. The seven

feft-handed subjects including the three non-neurological left-handers were

excluded from these analyses. Residual accuracy and latency data (ie..

with variance iated with age and educati ); obtained in the

orthogonal {ON) condition, were analysed separately in four-way

MANOVA's“with factors gender, ﬁsunl field of presentation, stimulus

expression and group. Epileptics were included in the analyses, and
compared to .\'l.’(‘ and DC groups. Epileptics were grouped in three ways:
() togethef as an epileptic group (E), (b) subclassified according to seizure
type diagnosis (C:FS and PGS), and (c) acenrding to discriminant function .
classification (PSY and NonPSY). The analysis for hemisﬁheric a;)'nin{etry
was t‘herefore performed three times. g .
With the inclusion of thé epileptics in the apalyses, no effects

involving groups emerged. So epileptics and diabetics do not differ from
= )



ymmetry of facial

nonpatient controls with respeet te hemispherie

expres

on identification. With this larger number of subjects, a nearly

significant. main effect of visu

al field emerged (l'(l.‘»l'.’)

Expressions presented to the left visnal field (right hemisphere) were
i |

identified more acgurately than those presented to the right visual field

(left homisphere; 1(42)=1.97." p<.05). There were no other significant

main effects or interactions involving visual field in vither accuracy or

lateney. % '

expression identification

Residual accuracy and latency scores (ie., with variance due to

age and education removed), obtained from all subjects in ‘the orthogonal
{ON} condition, were collapsed over visual Tield and gender of subject.

They were then entered into separate two-way MANOVAs with factors

group and expression. Data from only the orthogonal (ON} condition wern

used 43 avoid generalization and confound problems des

ribed above,

These awalyses were performed three times, with the thrae different subject
groupings described above,

With group levels

DC and E, analysis of accuracy and

latency residuals revealed no significant group or group by expre
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effects.” The same- was true when epileptics were subclassified on the basis

of seizure type and PBI classification.

& 3

Hypothesis 6. Group differences in facial expression processing stvle

To evaluaie style dii’l‘c;ejxcss across groups, residual accuracy
and latency scores (i.2., with variance due to n‘ge and ed\nca’tion rcn:;’o'“ed)
obtained from all sunjects were collapsed over visual fieid and gender of
subjeet, a‘nd analysed in separate three-way MANOVAs‘ \\'ith_foc.tars
expression, condition (CON, COR, ON) and group. These sl e
performed three times, with the three.different subject groupings deseribed
above. Group differences in processing style ‘should appear as significant

group by condition or group by dition by

Neither effect was found for any of these analyses. Thus the groups did aot
differ in processing style.

. . i

Hypothesis 7. Group differences in response to anxiety induction

S&If reported anxiety: State-Trait Anxietv Inventorv results.

Residual scores (i.e., with variance due to age and education
rcméved) on cach STAI subscale.(A-State, A-Trait) were analysed
separately in MANOVAs with two factors: instruction condition (neutral,

knnxiel_\') and group. Analyses were done thiree times with the three subject



groupings described above. There were no significant main effects or

“interactios on either scale.

Responses to neutral faces.:
Since neutral was not offered as a response choice, responses to
prESEII(ﬂtiOI’lS of neutral expressions could be happy, sad, surprised or
+ fearful. The number of each of these responses by cach of the subjects \n-r;
v converted into residual scores (i.c., with variance associated with age and
cducazion removed), and entered into scparate M,\.N()\’As for meach

expression. The factors in cach MANOVA were dfistruction condition (ON,

OA) and group. These analyses were performed with cach of the three
P ;
subject groupings described above looking for significant Lwo-way

interactions. None were found.
=

Analvses for differences in accuracy and latency.

Residual accoracy and latency data (ie., with vnrinllc;'
associated with age and education removed), -obtained from all subjects,
were collapsed ‘over visual field and gender of subject, and analysed
separ:xtcl_\: in two-way AL\SJOVAS with factors condition {ON; OAj and
group. The data for each expression were analysed separately to prevent
obscuring of the predicted .exprcssion-spcciﬁc results. Analyses - were
pe}rermed three times using the three subject groupings described above.

The group by condition interactions are pertinent. to the question of



whether the ‘anxiety induction procédure differentially affected the

performance of :pileptics or certain sub ps of

interactions were further analysed with one-tailed ind two-tailed t-tests as
appropriate with respeet to the specific hypotheses. ‘One-tailed tests were

used to evaluate changes in the predicted direction.

Differences in accuracy and latency among NPC. DC and E.

On analysis of accuracy residuals, with group levels NPC, ne
and E, a significant group by condition inl’emction‘:merge‘d for.
identificatin of happy expressions (F(2,51)=132, p<.05). The first-
question is* whether any of the. groups showed evidence of a mood
4(-ungrncn;-y.efl'l-cl. that is, lower accuracy bl‘ identification for h:\pp,\‘.
:“xprﬁgions in. the anxiety instructions (OA) condition relative to the
neutral instructions (ON) condition. As shown in figure 4a, there was an
unpredicted increase in ac¢urzcy among NPC after the anxiety '\nstmclio’ns

(U(51)=2.88, p<.05, two-tailed test). DC's accuracy did not change

(1(51)=.51, p>.05) and cpileptics’ accuracy d in the OA conditi

relative to the O)condition (t{51)==2.95, p<.05). The second question is
whether there ‘were any group differences in accuracy of identification of
happy oxp’ressions in either the ON condition or the OA condition. In the
ON condition, DC and E did ot differ from each other -(¢(51)=.19,

p>.05), and together were uifexpectedly more accurate than the NPC
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{1(51)1=6.69. 5<.05. two-tailed test). In the OA condition. NPC were

unexpectedly less accurate than DG (t(31j=2.35, p<.05, two-tailed test). E
were significantly less accurate than DC (t(31)=2.27, p<.05). NPC and E

did not differ significantly from each other (t(51)=.06, p>.05).

of lateniey residuals, with- group levels NPC, DG and

. % ‘ [
E, also vrc\‘cm\-signiﬁcut group” by condition interaction for

identification of happy expressions (F(2,35)=5.21, p<.05). Again the first

question is whether there was evidence of mood copgruency among any:of

the gmup‘ that is. Iougcr ln(enues for identification of }mppy expresslons

in the O \ condition relative to thn ON condition. As shown in fngure 4b on
page 79, m?(: showcd a predicted increase in latency after the anxiety

instructions (1(35)=1.79, p<.05), as did the, E ((35)=3.61, p<.03).

Diabetics identified happy éxpr&ions'faﬁ:r'lfler anxiety induction,.a -

significant efiect which was not predicted (1(35)=3.08, p<.05, two-tailed

test).

-The second question is whether there were ‘any group differences in
a

latencY of identification of happy expressions in_cither the ON or OA
condifibn. Ini the ON condition the DC were significantly slower than the

NPC (1(35)=2.86. p<.05). Unexpectedly they were also significantly

‘lower than the E{1(35)=2.80, p<:.03, tromihed 1es), The NPC and E

did not differ sig’hiricumly from each'other ({(35)=.25, p>.05). In'the OA

vnndnmn the DC were llgmﬁ(‘:mtl) I'asv.er than the E (t( -3.42, p<.05).

Unexpectedly 'l\c DC were nlsn s:gmrcan(h I‘:\slf&th:m the NPC

’.



2.15, p<.05. two-tailed test). Tﬂc NPC and E Wid not (]I"l‘l’

ﬂ-fmhc:m& from each other in this cnndmon (1(35]

63, 11>-0-'»\.

Differences in accuracv*and latency among
PG!

NPC. D

of accuracy residuals, with the l'pil(v'plin' group divided
on the basis of seizure type revealed no significant effects. . There was a
significant group by c_ondi!ion interaction for happy expressions in the
residual latency data however (F(3,28)=:

3.08, p<.03: figure 5). The data

for cach group were examined for evidence of a mood congruency effect;

on of happy expressions in the OA

that is longer latencies for identificati
conditicn relative to the ON condition. The NI'G showed, a sigaificant .
increase in latency after the anxiety induction (1(28)=1.82, p<.05), as did
the CPS (1{28)=2.01. p<.05). The DC showed an unespected deerease in
latengy after the anxiety instructions ((( 3)=3.15, 'Q< 05, two-tailed test).
The PGS-showed no significant Hifeenco Tnslaimey sncrsss Insiruction
conditions ((28)=169, p>.05). The data within éach condition wore

examined for group differences. In the ON condition, the N

were faster

than the DC (1(28)=

, p<.05). Unexpostedly the PGS were

fagter
than the DC (t(28}=2.69, p<.05, two-tailed test). DG and CPS did not
differ in latency (t(28)=1.66, E>‘.05].-ln the OA condition, the NPC were

unexpectedly slower than the DC (1(28)=2.66, p /0% two-tailed test). The

PGS were also unexpectedly slower than the DC (1(28)=2.15, p<.05. two-
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es

tailed test). predicted the CPS were also slower than the DC

3.33, p<.05). Thus the DC responded differently than the other
subjects t6 the anxiety induction by identifying happy expressions faster;

according to this set of analyses. This finding will not be further discussed

because it does not relate to any of the paticnt groups who were targeted
for. investigation of possibly abnornfal fresults (chronically ill people IDC:

and EJ, epileptics and cpileptic subgroups [L"‘J’S and PSYj). -

" . 5 - NPC
D|‘Horenc aceuracy and lateney nm(m= NE

“ -

DC. NoalSY

with the epileptic group defined according to their PBI -

ion revealed a signifi group by condition Interaction for

* identification of happy cxpmssions for Dhoth ' residual  accuracy

(F(3,47)=3.62, p<.05) and resmml lateney (F U.H)_.SS p<.08). The
accuracy of each group was compared across instruction conditions, looking
for evidence of a mood congruency effeet. As shown in figure 6a, NPC:
subjects unexpectedly identified happy expressions more accurately after
the anxiety instruction (1(47)=2.85, p<.01, uumnud test). |>c';uhj«m
and ‘NonBSY epileptics showed no change in accuracy across setral nd
anxiety instruction cundmons\ {respectively 1(47)= 0.40, 05, and.

p>.05). “PSY cpileptics fdeniified Happy “Lxpressions

t4r
significantly - less .accurately after anxiety induction as predicted

Ni(47)=423, p<.01). So it is the PSY subgroup of cpileptics which
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accounts for the accuracy decrease presented above for epileptics
considered as a group (figure 4a;"page 79).
The groups' accuracy levels within each instruction condition

were compared. In the ON condition, the NPC were unexpectedly less

accurate than the DC (t{47)=5.22, p<&001, two-tailed test). DC did not

differ in accuracy from NonPSY ({(47)=.38, p>.05) or PSY cpileptics
(t(47)=.77, p>.05). NonPSY and PSY did not differ from each other

(1(47)=49, p>.05). Patients’ data were pooled (DC, NonPSY, &Y

it was found that, counter to predjgtions, patients were more accu
NPC (4(47)=7.30, p<.001, meo,nilfg test).
In OA. PSY were significantly less accurate than NPC

B

p<.05). The NPC were unexpectedly, less aceuraté than the DC

(4{47)=2.82, p<.05), DC (t{47)=4.00, p<.05), and NonPSY (4{47)=3.

(4{47)=2.24, p<.05, two-tailed test). DC did not differ fromNonPSY
I~ .

((47)=.56, p>.05).

1 s

With: respect to latency, the first question is again whether any
of the groups Showed eavidence of a fnood congrucncy effect, that is, longer
latencics for iddntification” of happy  expressions in the OA’ condition
relative to the ON condition. As shown in figure 6b on page 84, NPC

. ,
subjeclsfand. PS{' epileptics showed no change in latency of identification'

- of happy ekpressions across anxiety instruction conditions (respectively

{(32)=1.25, p>>.05 and {(32)=.40,p>.05). Unexpectedly the DCs’ latency
S ™ h J



decreased after the anxiety instructions (4{31)=2.15, p<.05, two-tailed
’ test). NonPSY cﬁilcpti«s were slower after anxiety induction (4(32)=2.47,
p<.05). ’ -

The second question is whether the groups differed from each
other in cith:er of the instruction co‘ndilionm In the ON condition, NPC
were significantly faster than DC (431)=199, p<.05). The DG vwere )
unexpectedly slowér than NonPSY (((31)=2.12, p<.05, two-tailed test) but
not significantly differént from PSY (431)=.83, p>>.05). The PSY did not
differ significantly fchh;NansY (1(3T)=56, p>.05). The NPC did
not. differ significantly from the PSY ({31)=72, p>.05) or the NonPSY
(t(31)=.20, p>.05). \ i

In the OA coidjtion, NPC. and DC did not differ from each

" other (l’(.’ll):ll.SO. 'n>.05). ’I‘ogcther they did I;O'. differ from Nonl’S_Y: °
(431)=1.10, p>.05). These gmups combined (NPC, DC :md NonPS\) did
notudiffer from PSY epileptics (0(31)— 54, p>.05). It shonld be noled that
whereas  the NonPSY epileptics’ latency increased with the anxie(y
inructions, they were ot slower than the other groups in the OA
condition. Since this cannot be considered a clear instance of geficient

pcrformancvfit will not be further discussed.
g ] B 3




Further analvs

In view of accuracy results from the analyses of hypothesi

some further analyses were performed to examine for bias in the incorrect
identifications ,of happy expressions. e \number . of incorrect

identiﬁca&iy{s/of happy as sad, surprised or fearfil in the ON and OA

condition were entered into a MANOVA with factors, , expression,

/3
instructions condition (ON, OA) and group. This analyiis was performed
. u‘sing each of the three su‘hjcct groupings, and variance associated with age
and education was removeg for each analysis. The results were examined
for significant. ;;roup by epocssion by conzli’&ion intcmctions, but none were

v
found. »

ItNs possible that the specificity of the accuracy findings with
groups NPC, DC, NonPSY and PSY to Happy expressions might be some

effect of a greater potential of happy expressions to discriminate among

groups. Therefore further analyses were performed to determine whether

all expressions had equal potential to discriminate among groups. To bhe

equally good discriminators, mean ‘accuracy should not differ across
qually g n Y

expressions when the data are collapsed over the relevant between subjects

factors. Residual accuracy data from the ON condition, obtained from’ all

subjects in gréxps NPC, DC, NonPSY¢and PSY, were collepsed over gronp
and gender, and entered into a MANOVA with one factor, expression. The
same was done for residual accurggy data from the OA condition.

A,

-7 B

\
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In the 0.\? condition there was a significant- main effect of

" expression (F(3,150)=0.06, p<.001). Sees bigh false negative rate made
a Scheffe test undesirable for this particular analysis, accuracy for the’
expressions was compared using simple t-tests (table 4).- This analysis
showed that happy. sad and surprised expressions did mot significantly

less

differ in accuracy of identification. Fear was
“aceurately than each of the other expressions, happiness (t(150)=4.40,
E<_.ﬂ9l, two-tailed test), sadness (t(150)=3.04, p<.005, two-tailed test)
and surprise (t(150)=4.19, p<.001, two-tailed test). Thus mean accuracy

of i i ion:did not differ signi among happy, sad and surprised

pressions in the ON condition.. In-the OA condition there was also a

significant main' offéct of expression (F(3,150)=16.73, p<:001). T-tests
showed that accuracy levels for happy and surprised expressions did not

significantly differ from each other, and were significantly higher than

those for-sad and fearful expri‘ons. Acguracy levels for sad and fearful

not differ significantly é\ each other. Thus happy. and
surprised expressions did not differ in accuracy of iw!entiﬁeatiqn in the OA
or:xliliom These findings suggest that Enppy, sad and sur‘priserl- expressions
had equal potential to discriminate among groups‘ in the S)N condition, and
that hapj ,/§WMw ssions had equal potential to discriminate

among groups in the OA conditidn. " *



“Table 4

Residual accuracy for each expression in the orthogonal conditions [N

ON 0A
Expression M sD M- sb
Happiness 35, 312 272
Sadness -3.8, 209 ° . 18.9
Surprise 25, 227 204
Fear -15.4y 276 ° -17.1y 260 .

), the diabetic

Note. Subjects were from the nonpaticnt control group (NI
control group (DC) and and two cpileptic subgroups.  Epileptics werp
. subgrouped according to whether they scored on the Personal Beh.

vior

Inventory like a comparison group of psychiatry patients (PSY) or unlike the

psychiatry patients (NonPSY). Groups differed in age and cdueation so

variance associated with these variables was removed using anal; of

unstandardized residuals. Mean data were collapsed over the group.factor-and

were pared within Orth I-Neutral- (ON) and Orthogonal-Anxiety
(OA) instruction, conditions.  Means with different subscripts differed

“significantly from cach other at.p<.05.



Preliminary conditions

. Residual accufacy data (i.e., with variance associated with age
n‘nd ;cducaiion removed) were analysed separately in MANOVAs with one
factor, group. These analyses were performed three times f‘or each
preliminary condition, with the three subject groupings described above.
_There were no significant - differences among groups in

preliminary condition 1. This shows that subjects were equally able to

“differentiate faces from geometric ‘designs at the angles and durations of

prese ion used in the i 1 conditi

In preliminary condition 2, with éroup levels NPC, DC, PSY
and NonPSY, 'there was a nearly significant main effect of group
(F(3,41)=2.70, p=.057). This indicates that one or more groups were
somewhat less accurate in discriminating males from females with 50 ms
exposures ’in the present expcrimenlal'swb-llp Thus if a deficit in
identifying all expressions were to appear among these grollp‘s in the

experimental diti

it could be ibuted.to visual di

problems. Such an attribution would have to be qualified because of the
difference in exposure duration between the prelimigary and experimental
conditions. As will t;eczme evident, the situation did not arise in whic‘h

such an attribution Would be made. No other group ‘main effects

bed sonifi i 1

pp! g in prelimi; a y condition 2.
- L5
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In preliminary condition 3, with group levels NPC, DC, PSY
and NonPSY, there was a significant main effeet of group (F(3.44)=3.62,
p<.05) One(;i(ed t-tests sho\\'c(i that NPC. were_significantly more
accurate than DC (t(44)=2.68, p<.01). DC and NonPSY did not differ
from each other {t(44)=1.43, p>.05), howeverthe DC were more accurate
than the PSY (t(44)=2.86, p<.005), and NonPSY were also significantly
more accurate thanthe 2SY (t(44)=3.91, p<.001)." The findings suggests
that thé people with & chronic illness. were loss-able (5 discriminate colored .
“from black and white'slides with the present experimental set-up. The PSY
epileptics i formed ‘more po‘urly than all the othér g:rnups.
Thus if a deficit, in identifying all expressions were to appear among the
chronically ill subjects of PSY epileptics in the experimental conditions, it

*

could be attributed to visual discrimination problems. Such an attribption

would liave-to be qualified because.of. the difference in expognre duration

between the preliminary and experimental conditions. As - will become
evident. the need to make this type of attribution did not arise. There
were no other significant group main effects in condition 3. o



Discussion

o~ R

Hypotheses 1 and 4. Hemispheric asSmmetrv of facial expression

identification among non-neurological and epileptic subjects

The cpileptics and epileptic subgroups did not differ from the

gical subsjécts in hemispheric asy y for facial

processing, suggesting that - their ncurological abnormalities were

insufficient to affect performance on that-variable. With the inclusion of -

- the cpileptics’ _d:'nt:\ in the analyses, the predicted superiority of the right

hemisphere emerged, probably because of the mg'ex sample size and/or
decreased variability, It is pmhahly reasonable to accept the right
hcnmphare supenomy as chmrattensnc of the geneml populamns from

which the subjects were chosen. i T

t “hemisphere superiority for - facial

Th Emdmg of 2
expréssion pre ing with the Aprselnt experimental set-up, is in keeping

with the from the li . The lack of sij
-

between visual field and vxprcssion" supports the idea that the right

liemisphere is superior for identifying both positive and negative facial
. : [ .

expressions. 'As Ley and Strauss SWBG) point out, most: studies showing

\nlcnge spéclhcn) (Rcuter Lorenz/ and Davndson, 1981; Reuter-Lorenz et

al,, '1983) have used a umlue oxprnssxon detection paradwm

o~
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. Although evidencé of right hemisplioric superiority cmerged. it

s not a robust finding. There are a number of possible reasons for the
weakness of the finding. It might bf:‘suggm’l‘cd that the visual field main
kst was O bacived esain: (e Sabjects iowed, their iy en 4ftes: dtiimahig
presentation; thus exposing the stimulus (o both hemispheres; hoirever thi”

is probably not the. case. l\ll.hmlgh the expouure duration’ of 150

afforded subjects in

sul(lv enough time |o look directly at the mulus, #
they ‘appear to have done so only occasionally.  As reguested, subjeets
reported occasions when they looked dircetly at the stimulus, and data

from those trials were cli

ated from the analyses, Bryden akso reports

" (personal communication in Strauss and Moscovitch, 1981) that subjects

visual fiod effects

1diffm-/euz-)'re¢.§onsc

¢
usually do not move their, eyes after stimulus presentation. Even if they do.

look at the stimulus directly and fail to report it, the test of hemispheric

adv;}nmge is probably till valid: As-Strauss and Moscoviteh (1981) note, .

the stimulus is still tially to one h

only.
. Use of a verbal response mode of expression labelling may have
diluted the right hemisphere supcmriw.' Thompson (1983) and Hirschman

“and ;nfer (1282), who found no significant hcnmphmc ’lsymmclry, nuwd

“that thls may hnve been the cause. In fact, in 'u.veml-slu(h(.s in which

g

erged, nonverbal (key' press) or catcgorwquon h'un&

qdales were used (Iynsch and Pirozzolo, 1980; I,;uluv:u

ot al., 198%;

et al., 1680; Reuter-Lorend and Davidsorf; 1981; Reuter-Lo

Safer, 1981; Suberi and McKeever, 1977).
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¢ Alternafively, the weakiiess of the visual field effect may be due

to involvement of the left hemisphere in the ta

k in analyzing the stimuli.
Some subjects said that {hoy saw or attended to only| the eyes or mouth,

whefgas others said that they performed the task by forming a general
oy -

p Analytic jes may be ‘among some subjects
because the. difficulty level of this‘particular task is especially high' @i the

extreme visual angles of presentation.. Unable to appreciate the complete

stimulus, some subjects may resort to single feature an:

“and Bradshaw (1975) suggested that difficult same-different judgements

about faces (though not necessarily facial expressions) are performed hotier

by the left hemisphere, probably with an analytic strafegy, and that o
same-different judgements were performed better by the right hemisphere,

* different

probably with a gestalt matching strategy. Thus the subje
strategies (analytical/holistic) may have obscured the overall right

hemisphere advantage. If so, then similar_experiinents may produce a

strong right hemisphere advantage beeanse the difficulty of percepti

d this pe

low compared to that in the present ‘experiment,

or hol processing by the majority of subjects.  This
implies that the right hemisphere advantage T sl prosesig o
facial affect represents a preference rather than a necessity, and that the
" Glioice of sivategy depends on the diffieulty of e task. X

¥
Pattersort”




The lack of visual field findings in the latency data may be due *

to insensitivity of latency, as measured in this study, to hemispheric
differences. Yfind-ings of hemispheric superiority in other studies rested on
“differences ‘in latency of several hundred milliseconds on left versus right
presentations. Thus the superiority s very s;pgle. In the present meihod

of latency measurement, the time interval presumably reflects time for
. ;

identification rather than recognition'as in other studies. Maybe the longer’

latencies obscured a subtle hemispheric dlﬂ‘crence . -
In conelusion the present rcsul(s do not contradict the ldua unt
the right hemisphere is superior for identifying facial expressions, regardless

of the (Mu\c or ncg:mvc valence of those c\prcsszons zmd regardles< of

mh,m ﬂvndcr Thé weakness of the visual field effects may berdu o .
contamination of the facial expression processing with verbal and/or ~

- analytical processing. The nonsignificance in the Jatency data may result

from insensitivity of the particular lateicy measurement procedure used in

the present study. There are apparently no differences in hemispheric

mmetrs of facial éxpression identification among

of opxlop\m (CPS, PSY) or medical patients (DC and E) relatne to
'\ppropnulc control subjects.



Hypothesis 2. Accuracy and latenev of fa

a6

among non-neurological subjects

’ In the present study, the order of dccrcnsing -lr(.‘urnc_\‘ for the
expressions, was surprise, 'hnppi;lcs. sadness and fear; the orders of
increasing ‘latency was happiness, surprise and sadness, though the
diﬂ'cr;nccs were m;l si:ghiﬁcnnl in all cases. These findings conform in part
to those of previous studies, One common finding in other studies is that

happy expressions are identified most accurately and/or most quickly

(Hirschman and Safer, 1982; Kirouac and Doré 1983; Ladavas ct al., 1980; k

Mandal and Palchoudhury, 1985; Strauss and Moscoyitch, fnzu;

Thompson, 1983). In the present experiment accuracy and latency for

happy expressions were not markedly better than that for other

cxp&sions. Better accuracy and latency with happy éxpressions may have

been prohibited by ceiling zad. floor effects respectively, imposed by the

extreme visual angles of presentation used. With these visual angles, images

fell on a part of the retina which has relatively low acuity. Therefore the
present accuracy and latency levels may represent maximal performance.
In the present study, expressions of fear were identified

. ; Sl
significantly less accurately than other expressions. Kirouae and

Dore (1983, 1984); Hirschman and. Safer (1082) and’ Ladavas ct al. (1980)

also found that fear ,expressions were more difficult to identify than the

three other it thoughy the dil wer’e\ not il



_neurological subjects for
_ figure 1 and figure

“relative to performance in the correlajed condition. This is a stfle
2

statistically significant. Mandal and Palchoudhury (1985) alone found that _
surprise’ was identified less accurately than—fear, though again the_
difference was not statistically significant. It appears that identification

and recognition of fear is relatively difficult, regardless of the particular

experimental procedures used.

In summary the prisent findings are consistent with previous
ofies in. part. The failure of subjects to-identify happy expressions with
higher accuracy may e explained as a ceiling effect. Rank ordering of
mean latencies reveals the expected superiority for happy expressions.

Fear was identified significantly less a;:curately than any other expression,

as in most other stidics. , -
Hvpothesis processing style among non-neurological

3. Facial expressi

subjects 4

“The observed patterp_of accuracy acfoss conditions among non-

appy and sad expressions is like Garner’s (1976)

7 it ¥ oi;_ asy’ styles. (Compare

e .
. Accuracy ‘levels iin the constant and orthogonal

conditions were not significantly. different from each other and were low’

kS
Of dimensions can be used to facilitate ~




" impossible to say whether the style is

E \ . .
: - -
performance with-respeet to the constant. condition, whereas orthogonal

variation of dimensions has no_effect. Sinee face wa

target Wimension in the “present thesi

impossible (o say how

would have been processed with respeet. to facial expressions. That is, 1t s

actually optionally independent or

asymmetrically _independent. Therefore  the  style will © he— ealled

optionally /asymmetrically independent in this diseussion.
! f
be donfident of the optionally /asymmetrically independent

explanation, the low accuracy in the CON condition must. ot be spurious

1t might be suggested that the low ‘aceuracy in the GON ctndition was due

to some peculiarity of the particular face nsed in that condition. However

all photographs obtaiaed from Ekman’s (1976) kit have been found to be
) graphs ol

reliably identifiable. Ekman (1976) found an aceuracy rate of 95 to 100 per
cent. for identiffing the expressions on the face used in constant condition
of the present study. Therefore there is no good. reason to s»‘ﬁpl'rl. thiat the
—low aceuracy derived'from the face stimulus used. '

In addition, to be confident of the optionally/asymmétrically
fideporident xplaiation, lsekiiof oENGEOAI Fabarfatencatiiil. ok b &
floor cffect, That s, the condition must nof be so casy” that inotivated
subjects necessarily perform il These i somie suggestion that there is no
floor effect beeause of the fact that the subjects showed Jower aceuracy in
the ON condition for Tearful expressions, however this does not necessarily
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mean they could have been less accurate with happy or sad expressions™

Also, in view of the confounding of instructions and condition, the

interpretations involving the ON condition can only be tentative.
Alttcugh other explanations are not precluded, the accuracy
data suggest that happy and sad expressions were processed with an

optionally/asymmetrically independent style. It may be speculated that

such a style reflects use of an integral proccssmv style combined with a =

pvrformmco limit on’processing the non- tz\rget dimension (i.e., face in lkus

case). Prosumably the performance limit becomes evident only\when

plexity i the target di fon passes a critical level. This level

may be aftained in the orthogonal condition in the following way. Assume

that when one attends to face information, one ilso attends to facial

expression information, and vice versa. In other words, the stimuli are
processed as wholes. Presumably then, the complexity of the stimuli is
determined by the number of dimensions and the number-of levels of each

dimension. In the constant condition there are four expressions and one

__face,so the stimulus processing’ load is relatively small with only four

levels. In the correlated comiilinn there,are four faces with one expression—
per face, so again there are only-four levels and the stimulus processing
load s qu_ite small. In the_orthogol:al condition, assuming the stir‘nuli are
processed as wholes, the stimulus. processing load is relatively high with
four levels of face and four levels of facial expression for a total of sixteen



100

fevels of the stimuli. It may be that with complexity of this magnitude non- *

target information is not processed efficiently;”it is el'fcrl‘w;l,\' ignored.

Therefore- orthogonal intepference decreases. from that expected for an
in‘tegml pro;essing st)"le’. Q’It is, subjects are better able to i;ivn.li[y tl;c —
affect in the orthogonal condition than an integral processing strategy
would normally allow. Facilitation still occurs in the correlated condition
becm‘lse with only four Jevels t;:‘are is not enough stimulus complexity to
create a performance limit on face processing. Facilitation cmerges as L%
normal effect of redundancy with an integral processing style. Thi¥

performance limit could . explain how the optionally/asymmetrically

independent style might arise. *
The reason for the absence of facilitation of accuracy- for
surprised and fearful expressions in the correlated condition is nl;l ‘rcudi]y
apparent. Since surprised and fearful expressions appear—to have been
identified with an independent style with respect to the face dimension, it
may be that style c;l' processing depends at Jeast in part on the facial
expression. However since the latency data suggest that all expressions
were processed with a dependent style, it may be that some unknown
factor prevented the emergence of evidence of 2 dependent style for these
two expressions. :
The results of the latency analysis for non-neurologieal subjects

suggest that they used an integral strategy for all expressions. These
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) .
results are not inconsisfent with the idea derived Trom the accuracy

may have

analysis that processing of facial - and face
been t}cpendenl in some manner on processing of theface, 4t least for som;a %
expressions. Given the vcon’ounding of instructions and c‘auditio‘n, it is
impossible to state with c‘ertninty the typ,e of processing used. :
Etcoff (1984) found that happy and sad expressions can be
oAl \&ich(m} iidapatident: siyle; however this 3 ot necssarily:alway
lhé case. Possibly the style of processin? varies depending on external
factors such as method of presentation, given the differences in method
between Eteoff's (10‘84) study and the present one. '
These findings are hard tvo interpret due to the confou;ldinﬂ of
instructions and condition. In summary, I\owe\'er, the results suggest that ~
non=neurological subjects can use mdependent ophonally/asymmetncally )
in(lcpcnd’cn\tnnd' inlegml styles of processing facial expression in relation to
the face dimension. The style may depend on the method of presentation
of the stimuli (lm card sort versus unilateral slide presentations), Lhe
expression portrayed by the face and/or the dependent measure (accuracy

or latency). - : -
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latenct and stvle

facial expression processing s

There was no evidence of abnormalities in accuracy or latency

\of facial expression identification among epileptics, subi;i-':\‘ps of epileptics
(ie, CPS, PSY), and chronically ill people (DC and E]A relative o

'appropriate control subjects. As mentioned above, neithier was there any

evidence of abnormal hemispheri¢ repr jon of facial

identification among. these groups. Though the particular style used by the
L

subjects in the present study cannot be definitely identified, there were no
group differences in style. It is impossible to know whether group

2
differences would “have emerged, had there been no confounding of

condition and instructions.

: The predent findings suggest that cpileptics .md subgroups of |

cplleph(‘s can interpret this form o! social commumcman as wdl as. others,

at least with the present cxperimental set-up. l"urum, they do not. differ

from comparison subjects in hemispherie repr ion or | ing style

in the present study. There is some suggestion that epileptics in one

subgroup in the present study were experiencing a measure of depression. -

Although the groups' BDI scores did not differ, four of the epileptics were
‘lassified as scoring like a comparison group of psychiatric patients on the
PBI, and Perry (1987) found that PBI items relating to depression are the

\ most powerful diseriminators of psychiatric and non-psychiatric groupw, In.
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view. of these findings, the lack of abnormality in facial expression
processing suggests that depression and social rejection among epileptics

probably does not arise from any basic abnorrgality in their ability, style,

or hemispheric rep jon of facial id

However

some epileptics do show evidence of facial expression processing difficulty

A under certain conditions, as described bélow.

“Hypothesis 7. Group differences in response to anxiety induction

In identifying happy expressios, NPC, subjecis were more

5
necurate after the anxiety instructions, though their latency did not

change. Diabetics”latency decreased; though their aceuracy did not change. .. .

Thus both cun!rnl.gmupsimpro\'ed their performance on one measufe, and
showed nc shange én the“other. The epileptics: showed a significant
deetsaseia weeuracy -of identifying isppy expressions_inﬁ;;r;se fo the
anxiety instructions, however in neither the ON nor OA condition was

their accuracy 'significantly lower than that of appropriate control groups.

Thus no clear accuracy deficit canbe attributed to the epileptic group as a

whole or to chronically ill people (DC and E). The epileptics showed a *

significant increase in latency, however their latency was not significantly
different from that of NPC or DC in the ON condition, and' was not

significantly different from ‘that of NPC in the OA condition.' Therefore: the
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epileptic grcup and chronically ill people (DC and E) showed no clear -
+ e . \ g
abnormality of identification of hnppy_expmssig_ns in response to the
2 " X
anxiety induction in either accuracy or’latency. &

Was there any disruption of performance among cpileptic * +

subgroups? It Has been suggested:

hat CPS patients are more likely than
: "', other seizure patients to have enhanced emotional responsiveness and other
emotional problems. If so then it was hypothesized that they might be

. ? :

more susceptible to the anxiety induction* procedure. However €1

paticnts showed no effect of the ansiety induction on cither the expression”
identification task or-the STAI'A-Stats sealc, This supports the mokion-
that it wouid be unjust to attribute to CPS patients ‘any special

vulner;bility to the eXperimental anxicly instructions. It is still Lenable

that ecpileptics with limbic epileptiform activity are more prone t’u‘
emotional diffieulties, in_:luding aniety vulnerability. It may be that those

with limbic epileptiform activity are not accurately-identified by seizure
type. Thus the épileptics were gx:nupgd according to PBI scores, and a

discussion of the results of these anglyses follows.

Al decrease in accuragy following the anxicty indusiion: was
found for epilel;tics, but it was actuall\y due to a decrease in accuracy
o among the PSY subgroup. The NonPSY epileptics showed no change in

. . ;ccumcy in response fo the anxiety induction, whereas the PSY epileptics

/became significantly less accurate after the anxiety induction, and their




" the PSY subgroup may be p

. subjects were beiter able to fupction

. : N L s

aceuracy in the OA condition was significantly lower than that of the

comparison groups combined (NPC, DC, NonPSY). This can be considered *

a clear instance of impaired performasce dmong the PSY epileptics: Thus

subdivision of the epileptic group on the basis of PBI scores reveals that

to the effects of anxiety
induction on “nccuracy-of identification of happy facial expressions, and

that this vulnerability should not be'attributed to-the cpileptic group as a
e 2 ¥ K 2

whole, =
: .

It may be that the instructions generated more anxiety among

P’SY epilepties than among comparisonssubjects, or that the compitison

er the stress condition. Since the

c»
STAL A-State scores did not increase, it may be that the anxiety industion

did not work. Howey

there ‘are other possibilities. As “Weinberger,
Schwartz and Pavidson (1979) noted, people may show high anxiety-
related arousal on physiological measures, even though they say they are

not anxious o

et tests. -Aldo the anxiety instructions were first
g, jist bafore subjects started to identify expressions in the-relevant
conditions. They were repeated just before subjets completed the STAI It
may be thal anviely produced by the first instruction inoculated - the
subjects against further ups;. It is possible that the Lﬂxiety instructéons
~“uu‘hu:u_(l somé mood other than nnxict‘y, such as ‘sidness o;-'angcr. However

if sadness
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" were induced” one mlghl expettito Lud' 2 sadness bias o incorreet
identificdtions -of h:lpp\' upresslcn:. and this was' not :\pp:m-nL

Simull hysiological ding would have provided a more

and cognition-free test of the emotional state at the time of slide

presentation. ) 4
1t is unlikely that lhe specificity of the PSY epnlephcs difficulty-

to hnppy c‘(presswns is sp\mous Annlyses suggested that the potential. of
happy expressions to mscnmmnw imon groups was equalled by at least,
one other expresenok m each of ON and OA conditions. Smce the PSY,
epileptics were able to identily thcse cxpresslépj (and others) as accurately-
as iol.her subjects in both instruction ct;ndilio.ns[ the difficulty they sh;iwcd
with happy expressions is probably truly an expression-specific effeet. This

_ -suggests ‘that the problem with happy cx&sidns is not due to drugs,
drowsiiess or other external variables which would_produce a more general _
depression of performance. It also sugguu that the anxiety instructions did
not increase arousal enough to d|sn|pt pcrform:\ncc generally, an effect
predicted by the inverted U hypothesis. =

The expression specificity may reflect a real deficit among PSY

epile/plics in identifying smiling reactions to themselves. They can identify

happy pressions  as ‘ately as comparison subjects when the_

presslons are not suppcsed to be rencuons to lhcm Since mcorrc

responses .to hippy expressions showed no bias towards fearful or sad vand
-
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fearful responding amecag PSY epileptics, it is probably not the case that
- % i
in errors is caused by enhanced {anxious or negative) mood

the increas

congruchey among PSY epileptics. ‘The decline in accuracy for happy
L'V(prcssx'ons-is not likcly a product of ‘an anxiety level whith is so high that’
it mlcrl’cres with perl‘armance To substantiate such an explanation the
decline in performanct would again have to be more.genernl

» It is posslbla that the PSY epileptics’ failure to ldennfy smiling-
faces reflects a tendency on thexr part o I':uHo percmvc pleased reactions,
io themselves. Mittan and Locke (198") found that 67 per cent of their
anmple of L7 epileptics reportod that, others' reactions contributed greatly

to their social problems, even rore than the scizires themselves. Forty-one

] }w éent of epiloptics said that others made them feel different. Since

epileptics report that others react negatively to them, they may develop

expectations of negative reactions. This would concur with theidea that

_when the PSY epileptics-in the present study-were asked to imagine the

expressions represented reactions o them, they did not perceive the happy
; o i ve,

* fices accurately. i s S1oah e

-In any case it appem-é that among PSY epileptics, hu‘g not

.. comparison subjects, the anxiety instructions disrupted ‘accuracy of

P

' interpreting a-specific instance of positive social communication, I the

_ subjects’ reactions i the expurimenkﬂ situation reflect their behavior in

-real %ocial situations, this finding could suggest a potential source of
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disturbance in the socinl interactions of PSY cpihpli& They may become

more anxious in response to perceived c\1luauon h\ others in social
" situations, and their anxiety may- disrupt lheu— responses to some instances

of “positive social -communication. _This could cause them (6 make

P to positive ication, and cause
others to evaluate them more negatively (a self-fulfilling prophecy). The

PSY epileptic may eventually avoid some social situations, which may lead

“to more social anxicty andl depression. - p &

It appears that- those epileptics who responded like the
.comparison ‘group. of pser‘ic ‘patients on the PBI are more vulnerable

to the effects of anxiety on perf of a facial expression identifi

task. The PSY epileplics insy “be thoss " with grester greater emotionl
problems and possﬂ)ly greater -limbic m\o]\cmcnl in their oplluphl’orm
alickarze; I ns previowsly Boei progiesd st frequency and intensity
mlings of certain duras may prove good indjcatols of limbic cpilqplifarm
activity, and hence emotional problems among epileptics (Perry, 1087;
Stark-Adamec et al., 1985). However the PSY cpileptics tested in this study
cated thcie- ekrione: ol thede auras with cqual or slightly (non-
significantly) greater frequency and intensity Iuv.cls rulaliye to the NonPSY
epileptics (table 5):" This suggests that *Jimbié* auras arénet predictiv of

an anxiety induced reduction in accuracy of identification of Jhnppy

“expressions. However with such-a small number of PSY cpileptics (N=1),

the hypothesis cannot be dismissed on the basisof these results.

]




Tables

Ratings of selected auras by PSY and NonPSY epileptics

1o

Set 1 Frequency Intensity

M - SD M sD
PSY, L9 13 31 11
NonPSY L5 12 26 14
Set 2 Frequency Intensity

M - SD M D
PsY: 1.6 R 27 0.7
NonP’SY 1.6 12 2.3 L1

«—Nole. Epileptics were classified according to whether they scored like a
comparison group of psychiatric patients (group PSY) on the Personal
Behavior Invertory or unlike the psychiatric patients (NonPSY) using

di

minant analysis. They rated their experience of auras on five-point

seales, with higher numbers representing greater frequency and intensity.
Sets of key auras have been defined by Stark-Adamec et’ al. (1985; set 1)
and Perry (1987; set 2) as characteristic of epileptics who score like
psychiatric patients on the Personal Behavior Inventory. The auras in set 1
were (a) changes in the brightness of light, (b) perception of formed images,

“ {¢).changes in loudniss, piteh or quality of sounds, (d) hatred as an emotion
which comes out of the blue, (¢) dizziness, and {f) mind becomes stuck on a
single idea. The.auras in set 2 were (a) perception of formed images, (b)
jamais vu, () perception of time speedipg up or slowing down, (d)
irritability, and (e) perception of humming and buzzing sounds. The
numbers in the table represent mean frequency and intensity across all
auras in cach set for the 14 epileptics who returned aura data. In the
present cxperiment there were no significant differences between ther.

groups on either sct of auras..
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It has been suggested (Hermann & Whitman, 1981) that some

of the other variables shown in appendix I, may pn-\'inltL the basis for
discrimination of epileptics with and- without” psychological risk. CPS and
VPGS patients differed significantly on lvm‘ of these: age at which the
disorder started and number of seizures in the preceding year. Sinee no
clear dilference between scizure type subgfoups appeared on the facial

expression identification task, it is suggested that these two variables have

no relevance to performance on the experimenta

In"summary, although the anxicty induction did not disrupt the
performance of control ‘subjects (NPC and DC), it- apparently decreased

epileptics’ accuracy of identilying happy expressions. Division of the

plics

epileptic group on the basis of PBI scores revealed that PSY ep
accounted for mostiof the decline in accuracy, and that the accuracy of
NouPSY epileptics, like that of NPC and DC, did not decline after the

anxiety induction. Division of the epileptic group on the basis of seizure

type revealed no split in performance. That is, CI’S and PGS* patients

appear to have been similarly affected by the anxiety instructions. I may

be that those epileptics with limbic T

m activity arce
better by scores on the PBI, than by scizure type diagnosis. In any case

./‘I

those epileptics vulnerable to the effects of anxicty induction on

expression identification may best be identified with this questionnai




“and epileptic subjects

1it .

© Conclusions
On the basis,of the present study several suggestions about

idetification amiong nonpatient control, diabetic controk

facialrexp

be made. First, the right hemisphere superiority

" which emerged independent of, subject gender, group, dnd emotional

valence of the stimulus expression supports the idea that the human right

hcmisphur:e is—specialized for identifying facial expressions of both positive
. P
and negative valence. The particular methods of the present experiment
may have obscured a stronger right hemisphere superiority. -
: Non-neurological  subjects identified some expressions less
readily than others. In the present study fearful expressions were identified
less nccnraiely than happy, sad and surprised expressions. The hi’gh
difficulty level of the present task may have created a ceiling effect,
inhibiting the predicfec superiority for accuracy of identifying happy
expresivia T filins 1t Would bEbeE 't Hake ek . taskieasier foF thi
subjects, possibly by decreasing the visual angles. Happy expressions were
identified faster than surprised ex‘]iressions, whi¢h were identified faster
limn sad expressions, though not significantly so. These, findings of the
present study. are not inconsistent with thase of previous related studies. «
The present findings, combined with those of Etcoff (1984),
suggest that non-neurological subjects: use independent,

optionally/asymmetrically independent and integral styles ‘of processing



evaluate the effect of side and nature of the seizure focus on he

n

: . \
facial expression with respect to the face dimension. The style which

emerges in an experiment may depend on the stimulus expression, the

method of stimulus presentation and/or the dependent measure.-

Bocause of the lack of defining data, it was not possible to

pheric

asymmetr¥, accuracy, latency and style on facial expression identification.

No significant diff in hemispheric , accuracy,

atency o
style of facial expression identification could be attributed W epilepties or

subgroups of cpileptics defined by scizure type and PBI classification,

suggesting that they have no problem in interpreting facial expressions

form of social communication. =

However the groups differed in their-ability to identify happy

cexpressiofis after the anxiety instructions. Nonpatient controls and diabetic

controls either increased or maintained ' their accuracy after anxiely
induction, whereas epileptics’ accuracy decreased. CI'S patients were as
impaired as PGS patients, suggesting that it would be wrong o attribute

difficulty on this particular task specifically to ‘CPS patients.  The

rationale for such an attribution may still be tenable. Given the role of the

human Ii{nﬁbi(‘: system in emotion and other relevant findings, those

epileptics with Timbic epileptiform activity may bt most vulnerable to -

emotional difficulties, and hence to problel

s on the present task. [ may he

that the method of identifying epilepties with limbie activity according to




_—

13

i itypo 45 at. hiult ot e underlying: sationales el Herepleptiss
were subgrouped on the basis of PBI scores in an :Ll"ten;py to direct]y-
“identify those with emotional problems. Certain epileptics were-classified as
scoring like a comparison group f psychiatric patients . according to
diseriminant analysis (the PSY group), and others were classified as scoring
lower than the psychiatric ﬁz\tienls l.\'onP)SY).’ The PSY group accounted
for the decrease in accuracy observed for/the whole cpileptic group, and

their accuracy was significantly lower than that of other subjects in the:OA

condition. NonPSY epileptics' maintained their accuracy in the range. of

. t ",
control subjects despite the anxicty induction. Thus identification ol‘\thryse

epileptigs vulnerable to the cffects of anxiety induction on interpretation of

specific instances of social ication may be 2 hed better

using PBI scores than seizure lyp’c diagnosis.

g
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2 }"orsonal Behaviour Inventory,

We are studying the relationship between certain medical disorders and
personal habits, " preferences, feelings and beliefs. We are now asking for -
your help in this study.
On the following pages there are statements of personal attitudes and

.
opilﬁons. "For each statement there is a corresponding 7-point scale for
vour response. Please indicate, on the scale, the extent ln-\vhich each
statement applies to you.
Example Statement a) *I never read the nc\\'spnpcr.'; If this statement
erue, thst you NEVER read the newspaper, then you would pul your

mark in the EXTREMELY CHARACTERISTIC space like this:

NOT AT “ALL - EXTREMELY
APPLICABLE d . CHARACTERISTIC
(UNTRUE) g ovge s 8 KT CIRUE)

If, on the other hand. you always read the newspaper, then you would piit
your mark in the NOT AT ALL APPLICABLE space as the statement i

completely untrue of you, like this:

NOT AT ALL' EXTREMELY
APPLICABLE . CHARACTERISTIC
CUNTRUE): X & .5 = nosp o (TRUE) ’

If you read the newspaper about 5056 of the time, then you would put your
mark in the middle space, halfway between NOT AT ALL APPLICABLE
. and ENTREMELY CHARACTERISTIC, like this:




NOT AT ALL © EXTREMELY . .
" APPLICABLE v CHARACTERISTIC

P,
and so on.

Example Statement

) *My weight has changed in the past six months.* 3

If you have Igsl» or gained A LOT of weight in.the past six months, then
,\'r‘lll would put your mark in the EXTREMELY ‘CII.ARACTERISTIC
space, ‘ . : :

1f this smlom\ont is NOT TRUE of you, if your weight has beel; steady for
the past six months, then you would put your ‘mark in the NOT AT ALL
APPLICABLE space.

If you have lost or gained a VERY LITTLE then you could put your mark—

here:

NOT AT ALL
APPLICABLE
. (UNTRUE) :

[y
“There are no ®right® or *wrong® answers to this Inventory; what is most

important is the honesty of your answers.



126

Because some of the items deal with highly persorial areas, we ean assure

you of the -confidentiality of your responses. Each form will be given a
cognputer code number and will be processed statistieally without your

name.

We plen to share with the medical community any findings from this study
thatWould be helpful in future treatment. We hope that in this way your
participation will prove rewarding for you and other paitients with similar

illnesses in-the future. §

Below the rating scales for cach statement in the questionnaire are-four

choices: . =

SAME. MORE * LESS NOT APPLICABLE

If you feel that the statement was iore characteristic of you hefore you

started to have seizures, then circle "MORE®. .

If you feel that the siatement was less characteristic of you before you

started to have seizures, then circle "LESS*.

If you would have answered the question in the same way you did now,
thep-ciréle *SAME*. . s
If for any reason you feel that you cannot make a judgement of *SAME®,

"MORE", or "LESS*, then circle *NOT APPLICABLE*.




SONAL BEHAVIOUR INVENTORY

ar

1. 1 think- people would learn a lot from the story of my life.

NOT AT ALL’ - TREMELY- -
APPLICABLE : CHARACTERISTIC
(UNTRUE)

SAME MORE LESS NOT APPLICABLE

2. [ have stronger feelings of happiness than most people.

NOT AT ALL . EXTREMELY
APPLICABLE . CHARACTERISTIC -
(UNTRUE) 3 . (TRUE)

SAME MORE LESS NOT-APPLICABLE

3.1 feel like a pawn in the hands of others.

NOT AT ALL .. EXTREMELY
APPLICABLE o 4 . CHARACTERISTIC
(UNTRUE) B G o o oae o m (TRUE)

SAME  MORE LESS ' NOT APPLICABLE

1.1 can nevfr forgive myself for some of the things I have done.

NOT AT ALL EXTREMELY
APPLICABLE : CHARACTERISTIC
(UNTRUE) __: ; (TRUE)

SAME MORE = LESS NOT APPLICABLE

5. 1 have a habit of counting things.

NOT AT ALL EXTREMELY -~ )

APPLICABLE CHARACTERISTIC
(UNTRUE) g : 3 : H 5 (TRUE)

SAME MORE LESS - NOT APPLICABLE
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6. It maket good sense to keep a detailed diary.

NOT AT ALL N " EXTREMELY
- APPLICABLE = CHARACTERISTIC
: (TRUE) ¢

SAME MORE LESS NOT APPLICABLE ,

7. Recently more of my thoughts have spmething to do witl

NOT AT ALL EXTREMELY -
APPLICABLE CHARACTERISTIC
(UNTRUE) _ :_ :  : : :. : (TRUE)

8. I never get angry.

NOT AT. ALL * A+ EXTREMELY
APPLICABLE CHARACTERISTIC .
(UNTRUE) H : : s = : (TRUE)

SAME MORE LESS NOT APPLICABLE

. 9. For me, feelings often take the place of thinking. -

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) eB B s & ¥ (TRUE)

e _ SAME MORE LESS NOT APPLICABLE

10. Things which never attracted me before have become sexually

attractive.

NOT AT ALL . , EXTREMELY

APPLICABLE £ . 4 . CHARACTERISTIC > .
(UNTRUE) 3 ATRUE) ‘

SAME = MORE  LESS . . NOT APPLICABLE




11. 1 think that I have a special mission in life.

NOT AT ALL EXTREMELY
APPLICABLE . CHARACTERISTIC
(UNTRUE) __ ;@ i @ (TRUE)
SAME MORE LESS ° NOT APPLICABLE N

12. T interpret things more deeply than most people.

NOT AT ALL EXTREMELY
APPLICABLE g & CHARACTERISTIC
(UNTRUE) 5 B 5 ®EOogy od (TRUE)

SAME MORE LESS NOT AF{ LICABLE

13. My religious beliefs have undergone major changes.

0T AT ALL . EXTREMELY
PLICABLE CHARACTERISTIC
(UNTRUE) 2 3 R (TRUE)

; SAME' MORE  LESS  NOT APPLICABLE

14. [ ain more sensitive to distractions than most people.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) 2 : S : : H (TRUE)

SAME MORE LESS NOT APPLICABLE

15. [ have gotten people angry by asking them to do so much for me.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(QUNTRUE) __ : @ @ : : :  (TRUE)
. \
. SAME  MORE  LESS @2{:@&9&/ .



16. T never gossip.

NOT AT ALL EXTREMELY

APPLICABLE CHARACTERISTIC
(ONTRUE) ___: ;& (TRUE)

SAME MORE LESS NOT APPLICABLE

17. Powerful forces outside my control are working with'my life.

NOT AT ALL EXTREMELY
APPLICABLE E CHARACTERISTIC

(UNTRUE) __ :_ : . : : : :  (TRUE)
\,./ SAME . MORE  LESS NOT APPLICABLE

18. [ keep a diary.

NOT AT ALL 3 EXTREMELY
APPLICABLE N CHARACTERISTIC
(UNTRUE) : 3 (TRUE)

SAME /. MORE ' LESS NOT APPLICABLE

19. It makes me personally furious to see people disobeying the Jaw.

NOT AT #i EXTREMELY
APPLICABLE . CHARACTERISTIC
(UNTRUE) __: il (TRUE)

SAME MORE LESS NOT APPLICABLE

20. Little things make me angrier than they used to.

NOT AT ALL . . EXTREMELY
APPLICABLE . CHARACTERISTIC
(UNTRUE) : : B i 8 3 (TRUE)

- SAME MORE LESS NOT APPLICABLE
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o . ‘}I-. I things are not just right, it upsets me.
NI

0T AT ALL EXTREMELY
APPLICABLE : CHARACTERISTIC
(UNTRUE) B ;i - -(TRUE)

. - o SAME MORE LESS NOT APPLICABLE

22, Fate appears-to be working against-me.
-

1 NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) B B Emm @ (TRUE) e

SAME ~ MORE'  LESS NOT APPLICABLE -

23. Almost everything triggers some emotional reaction in me.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) __ :_ @ : ir .

+SAME IIORE-v LESS ~  NOT APFLI’CABLE

21. The Bible has special meaging which I am begining to understand.

NOT AT ALL EXTREMELY
APPLICABLE ’ CHARACTERISTIC
(UNTRUE) 2 H ] z % 3 : (TRUE)

SAME MORE LESS NOT "APPLICABLE

- 25. My temper has gotten me into Lronb‘i‘s. (
NOT AT ALL 2 Vexmgy
APPLICABLE \ CHM'(MTI'H!ISTXC_\‘ %
(UNTRUE) ___: (TRUE)

IR I A" T N

SAME ~ MORE  LESS  NOT APPLICABLE
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26. Sometimes I get terribly-confused by little details.

NOT AT ALL & % EXTREMELY
APPLICABLE * CHARACTERISTIC
C(UNTRUEY ;i oz T % (TRUE) ’

SAME MORE' LESS NOT APPLICKELE

27. Powerful forces are acting through me..

NOT AT ALL . EXTREMELY _
APPLICABLE . CHARACTERISTIC
™ (UNTRUE) oW s omom oh (TRUE) -

SAME  MORE  LESS  NOT APPLICABLE

28. 1 scem to depend on other people for many things.

NOT AT ALL EXTREMELY -
APPLICABLE N CHARACTERISTIC

(UNTRUE) __ :_ :  : = .: :  *(TRUE)

SAME MORE  LESS  NOT APPLICABLE
.

29. Few things are really funny.

NOT AT ALL EXTREMELY
APPLICABLE : CHARACTERISTIC
(TRUE) .

“(UNTRUE)
SAME MORE LESS NOT APPLICABLE

30. My table manners are just as good at hom¢ as when I am out in

company.

NOT AT ALL - EXTREMELY

APPLICABLE | CHARACTERISTIC
(UNTRUE) : b : 5 % 3 (TRUE)

SAME MORE LESS NOT APPLICAEL‘E




31. Often I get into such a good mood that I do foolish things.

NOT AT ALL' EXTREMELY .- )
APPLICABLE - CHARACTERISTIC e W8
(UNTRUE) __ (muB) -

SAME MORE LESS NOT APPLICABLE

32. 1 am sure there is a significant meaning behind my suffering.

NOT AT ALL EXTREMELY )
APPLICABLE $ CHARACTERISTIC *
(UNTRUE) : : : H H : - (TRUE)

SAME MORE LESS NOT QPPLICABI;E

33. 1 have had periods of weeks,or months when 1 could not get going.

'NOT AT ALL. EXTREMELY
APPLICABLE CHARACTERTSTI
(UNTRUE) _ @ : : : :_ (TRUE) .

SAME  MORE  LESS NOT APPLICABLE

31.1am open to attack from many sides.

NOT AT ALL -+ EXTREMELYe
APPL: P CHARACTERISTIC
ONTRUE) _ :_ : : : i :_ ' (TRUD)

35. 1 cannot get off the point sometimes.

NOT AT ALL - EXTREMELY .
APPLICABLE CHARACTERISTIC
(UNTRUE) i : i : i : _ (TRUE) i
SAME  MORE  LESS - NOT APPLICABLE C‘
. b * . ’ o a . '.



36. T am'lésing control of my temper more frequeptly.

NOT AT ALL . EXTREMELY -

APPLICABLE 3 o CHARACTERISTIC
(UNTRUE) __ :_ :'_ : : : : . (TRUB)

- ¥ il N #

. - g _ SAME MORE LESS NOT APPLICABLE

37. Nothing is more important than trying to understand the forces That

govern this wworld.

NOT AT ALL EXTREMELY 2
APPLICABLE CHARACTERISTIG
(UNTRUE) 3 _(TRUE)

SAME ~ MORE  LESS NOT APPLICABLE

38. Life is a‘strain for me much of the time.

NOT AT ALL F EXTREMELY
APPLICABLE ., - CHARACTERISTIC
(UNTRUE) __: @ :  :

(TRUE)
.
SAME  MORE  LESS  NOT APPLICABLE

39. Sometimes I fec. so -.zizless that I'want people to do everything for me.

NOT AT ALL EXTREMELY
APPLICABLE . . CHARACTERISTIC
(UNTRUE) __ 86 : yow (TRUE) :

SAME MORE LESS NOT APPLICABLE »
N

-40. I never put off until tomorrow what I ought to do today. .

NOJ AT ALL . 4 EXTREMELY
'PLICABLE . ‘' CHARACTERISTIC
(UNTRUE) : R L - (TRUE)

SAME . MORE . LESs NOT APPLICABLE
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*

11. Often | am 'the only one to stand up for what is right.

NOT AT ALL . EXTREMELY - .
APPLICABLE CHARACTERISTIC
(QUNTRUE)' __ :_ @ ¢ @ i _: . (TRUE) .

-SAME MORE LESS NOT APPLICABLE
12, Sometimes my mind gets stuck on so many different ideas that 1 cannot

make a decision or do anything.

e .
NOT AT ALL EXTREMELY
(APPLICABLE CHARACTERISTIC

(UNTRUE) __ = i : :__:_ (TRUB) .

SAME ~ MORE LESS NOT APPLICABLE

43. When I get angry, [ often explode. ¥

NOT AT ALL EXTREMELY
APPLICABLE  * d CHARACTERISTIC
(UNTRUE) __ :~ : i i i i - (TRUB)
. SAME MORE  LESS  NOT APPLICABLE

1. Once I start to talk to someone, I have trouble breaking off. . i

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) H 5 H d : 54 (TRUE)

SAME 'MORE LESS _ NOT APPLICABLE

43, People do not scem to appreciate me. -

NOT AT ALL e EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) § MEE R CETBRT R (TRUE)

SAME . MORE . LESS  NOT APPLICABLE /
. /
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46. I spend a lot of time thinking about the origins of the world and life.

NOT AT ALL

EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) IS W T SN S - (TRUE)

SAVE MORE ° LESS - . NOT APPLICABLE-

;. . . A
7. At-elections I never vote for men or women about whom I know very

little.
(o2 ¥
NOT AT ALL EXTREMELY
APPLICABLE = CHARACTERISTIC
(UNTRUE) g F & s g (TRUE)

SAME‘ MORE LESS NOT APPLICABLE

4&. I have had some very unusual religious experiences.

) @
NOT AT ALL . . EXTREMELY .
APPLICm . CHARACTERISTIC

(UNTRUE) gy % 53 & (TRUE)
’ T SKRE MORE™ ufss NOT APPLICABLE

49. Almost every day I am infuriated by eases where justice has not been

done. . -

NOT AT ALL ’ EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) : AT - (TRUE)
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50. It is useless to tell someone something withont giving them all the

details.

NOT AT ALL - EXTREELY‘

APPLICABLE CHARACTERISTIC
(UNTRUE) g 2 2 H : 3 (TRUE)

SAME MORE LESS NOT APPLICABLE
51. 1 have come to place my faith in- astrology, meditation or other

spiritnal ways of relating myself to the universe.

NOT AT ALL ":n,  ° EXTREMELY -
APPLICABLE CHARACTERISTIC
(UNTRUE) __ :_ : _: : i :  (TRUE)

SAME MORE LESS NOT APPLICABLE

" 52, My sexual ‘activity has decreased. :

NOT AT ALL . 5 EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) R R - (TRUE)

SAME MORE LESS ' * NOT APPLICABLE
*53. 1 write down or copy things.

. NOT AT ALL . . EXTREMELY

. APPLICABLE " CHARACTERISTIC .
% (UNTRUE) __ :  : : : : ! (TRUE)

SAME MORE LESS NOT APPLICABLE



54. Emotions control my life.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) R N - N - (TRUE) ~

SAME MORE LESS NOT APPLICABLE

we

55. Much of the time I feel as if I have done something wrong or harmful.

NOT AF ALL - EXTREMELY
APPLICABLE - CHARACTERISTIC
(UNTRUE) gl & fed g (TRUE)

SAME MORE LESS NOT APPLICABLE

56. My feelings of hatred can be very intense.

NOT AT ALL EXTREMELY
- APPLICABLE CHARACTERISTIC
(UNTRUE) __ :_ : : = : :  (TRUE)

57. 1 like everyone I know.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(TRUE)

NOT APPLICABLE

- 58. Before I make a decision, T need to know every detail.

© NOT AT ALL A EXTREMELY
APPLICABLE #r CHARACTERISTIC *
(UNTRUE) g @ sl geter (TRUE)

SAME ~ MORE, ~ LESS NOT APPLICABLE




59. Sometimes I fecl so good that ideas come into my mind fastér than I

can handle them.

NOT AT ALL . EXTREMELY -
APPLICABLE CHARACTERISTIC
(UNTRUE) __: (TRUE)

s MORE LESS NOT APPLICABLE
60. Sometimes my

decision or do anything.

NOT AT ALL
APPLICABLE CHARACTERISTIC
CUNTRUE) __: i i i : ot (TRUE)

SAME MDRiE LESS NOT APPLICABLE

61. I have not lived the right kind of life.

NOT AT ALL R EXTREMELY
APPLICABLE ~ CHARACTERISTIC
(UNTRUE) 5oop w38 W (TRUE)

SAME MORE LESS NOT APPLICABLE

62. [ try to keep track of special details about my life and thinking.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
ONtRUE) __ ) o o (TRUE)

SAME ~ MORE  LESS NOT APPLICABLE

nd gets stuck or. one idea so that I cannot make a
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63. People tend to take advantage of me.
NOT AT ALL | EXTREMELY
APPLICABLE  ~ CHARACTERISTIC
(UNTRUE) _ :° :: : :' : _ (TRUE)
SAME  MORE  LESS  NOT APPLICABLE
64. I always tell the truth.
.NOT AT ALL ¢ EXTREMELY
APPLICABLE CHARACTERISTIC
WNTRUE) __ :_ i i : i (TRUD)
SAME MORE  LESS  NOT APPLICABLE
65.-1 have had periods when I felt so good that sleep did not seem

necessary for several days.

NOT AT ALL EXTREMELY
APPLICABLE s CHARACTERISTIC
(TRUE) . - "2

(UNTRUE)
SAME MORE LESS NOT APPLICABLE
66. People should think-about the points of many jokes more carefully

instead of just laughing at them.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) 3 (TRUE)

SAME MORE LESS NOT APPLICABLE




67. 1 need more details than most people before I understand something.

© NOT AT ALL

EXTREMELY ¢
APPLICABLE CHARACTERISTIC
(UNTRUE) : : : (TRUE)

SAME MORE ' LESS NOT APPLICABLE

68, I have a tendency to break things or ﬂ” people when I get angry.

NOT AT ALL EXTREMELY :
APPLICABLE CHARACTERISTIC
(UNTRUE) §owa FeEE EF (TRUE)

SAME MORE LESS NOT APPLICABLE

69, 1 am subject to big shifts in mood - from very happy to very sad.

NOT AT ALL EXTREMELY
APPLICABLE . CHARACTERISTIC

TRUE) ;. i i . (TRUB)
SAME™ MORE ' LESS  NOT APPLICABLE

70. When 1 accidently hurt someone’s feelings, I cannot forgive myself for a

long time.

NOT AT ALL ) EXTREMELY

APPLICABLE CHARACTERISTIC
(UNTRUE) 3 2 i 2 ¢ 3 (TRUE)

SAME MORE LESS NOT APPLICABLE
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71,1 tend to get-bogged down with little details,

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) - (TRUE)

SAME = MORE  LESS NOT APPLICABLE

72. Finally I am beginning to understand the real meaning or nature of this

world. E

NOT AT ALL EXTREMELY

APPLICABLE _ CHARACTERISTIC
(UNTRUE) R 2 N - | (TRUE)

SAME MORE LESS NOT APPLICABLE

73. I really am down-in the dumps most of the time.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) 3 5.l 3 : g (TRUE)

SAME MORE LESS NOT APPLICABLE

74. I never liugh at a dirty joke.

. NOT AT ALL : EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) bty B0 8w (TRUE)

SAME MORE LESS NOT APPLICABLE

75.1 would go out of my way to make sure the law is followed.

NOT AT ALL EXTREMELY
APPLICABLE ' CHARACTERISTIC
(UNTRUE) G (TRUE)

SAME MORE LESS NOT APPLICABLE



76. I have more of a fecling than most people for the order and purpose of

life.

NOT AT ALL EXTREMELY

APPLICABLE CHARACTERISTIC
(NTRUEY  : ;i (TRUD)

E0NE MORE LESS NOT APPLICABLE

77. 1am strongly attracted to members of my own sex.

NOT AT ALL EXTREMELY
APPLICABLE . CHARACTERISTIC
(UNTRUE) __ : . (TRUE)

SAME MORE LESS k4 NOT' APPLICABLE
. 78, Sometimes I keep at a thing so long that others may lose their patience.

NOT AT ALL

EXTREMELY °
APPLICABLE * CHARACTERISTIC
(UNTRUE) 3 5 : ¢ : : (TRUE)

SAME MORE LESS NOT” APPLICABLE
79. Sometimes withont any reason or.even when things are going wrong I

feel excitedly happy, or. :op of the world.

NOT AT ALL EXTREMELY |,
APPLICABLE CHARACTERISTIC
(UNTRUE) : - (TRUE)

SAME MORE LESS NOT APPLICABLE



80. T really make ryself suffer after even a small mistake.

NOT AT ALL EXTREMELY ¥
APPLICABLE CHARACTERISTIC .

(UNTRUE) __ = : : : : :  (TRUB)
‘ SAME MORE LESS NOT APPLICABLE
81. People sometimes tell me that I have trouble ‘getting to the point

because of all the details.

NOT AT ALL EXTREMELY
APPLICABLE : CHARACTERISTIC
(UNTRUE) __:_ :_ : : % :  (TRUE)

“
SAME MORE LESS NOT APPLICABLE

82. I would like to rip some people to shreds.
g

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC -
(UNTRUE) : : : % : H (TRUE)

SAME MORE LESS NOT APPLICABLE

83. 1 despisc people who try to break the rules.

- NOT AT ALL EXTREMELY
APPLICABLE - . CHARACTERISTIC
(UNTRUE) - L2 (TRUE)

SAME MORE LESS NOT APPLICABLE



84, I have trouble becoming sexually aroused.

NOT AT ALL . . EXTREMELY
APPLICABLE : CHARACTERISTIC
(UNTRUE) __: ; (TRUE)

SAME MORE LESS NOT APPLICABLE

5. 1 have often felt so bad that I was close to ending my life.

NOT AT ALL - EXTREMELY .
APPLICABLE CHARACTERISTIC
(UNTRUE) W w mem oW g (TRUE) .

- SAME MORE LESS NOT APPLICABLE

86. 1 read every editorial in the newspaper every day.

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) __: s (TRUE)

SAVE MORE LESS NOT APPLICABLE

. »
87. The thought of revenge burns inside me,

NOT AT ALL EXTREMELY
APPLICABLE . CHARACTERISTIC
‘(UNTRUE) AENEE B .y (TRUE)

SAME MORE LESS NOT APPLICABLE
\

88, Most jokes do not sefm funny to me.

NOT AT ALL EXTREMELY .
APPLICABLE . X CHARACTERISTIC
(UNTRUE), G- 3 tViyaabnd (TRUE)

— (N
SAME MORE L!_'ZSS NOT APPLICABLE
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89. My emotions have beep so powerful that they have caused trouble, - ~

NOT AT ALL EXTREMELY .
APPLICABLE CHARACTERISTIC
(NTRUE) __ : ;i : :  “(TRUE) -

SAME  MORE, ' LESS NOT APPKICABLE
90.. Sometimes a particular thought will run through my mind and bother

me for days. *

NOT. AT ‘ALL : ?TREMELY B
APPLICABLE HARACTERISTIC
(UNTRUE) : : (TRUE)

SAME. MORE  LESS  NOT APPLICABLE

91. I am often said to be hotheaded:

NOT AT ALL EXTREMELY
APPLICABLE ‘ CHARACTERISTIC
(UNTRUE) : : ¥ : 3 : (TRUE). -

SAME MORE LESS NOT APPLICABLE

92. The future seeizis Eopeless to me.

NOT AT ALL : EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) zng & (TRUE)

SAME MORE LESS, NOT APPLICABLE



T
/j
5 ) )

93. 1 am fortunate to reeive so much help from people around me.

NOT AT ALL X EXTREMELY
APPLICABLE ¢ CHARACTERISTIC
(UNTRUE) R S T (m_n:)

SAME  MORE  LESS .  NOT APPLICABLE

94. Lam very religious (more than most people) in my own way.

NOT AT ALL T = EXTREMELY &
APPLICABLE = ~  CHARACTERISTIC
(TRUE) t

" (UNTRUE)
SAME MORE LESS | NOT APPLICABLE

05. I never feel like swearing. -

NOT AT ALL EXTREMELY
APPLICABLE CHARACTERISTIC
(UNTRUE) deoy FATa & uE (TRUE)

SAME MORE - LESS NOT APPLICABLE

©6. When I think ‘of some of the things people have done to me, it makes

me absolutely furious. .

NOT AT ALL 5 EXTREMELY

APPLICABLE . CHARACTERISTIC
(UNTRUE) __ :_ : ° : (TRUE)

SAME MORE LESS NOT APPLICm



97. Sometimes I think an illness has been given to me-so-that-T would meet

certain people at the righe time.

NOT AT ALL
APPLICASLE
ONTHES

SAME MORE

EXTREMELY

LESS

98. 1 would like to write a book about my life.

0T AT ALL
PLICABLE. .,
(UNTRUE)

CHARACTERISTIC

(TRUE)

NOT -APPLICABLE

EXTREMELY
CHARACTERISTIC

\> " SAME MORE

LESS

(TRUE)

NOT APPLICABLE

99. Religion and God are more personal experiences for me than for most

-people.

NOT AT ALL
APPLICABLE
(UNTRUE) : 2 ie

EXTREMELY
. CHARACTERISTIC

"SAME  MORE

(TRUE)

" NOT APPLICABLE

100. There is too much foolishness in the world these days.

NOT AT 'ALL
PLICABLE

EXTREMELY
CHARACTERISTIC

i (TRUE)

LESS

NOT APPLICABLE



101. I have trouble getting a good night’s sleep.

NOT AT ALL . EXTREMELY
APPLICABLE *  CHARACTERISTIC

SAE MORE LESS NOT APPLICABLE

Thank you for your honest and patient completion of the Inventory.

Would you'please check to be sure the! all questions were answered.
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. /Aura Questionnaire
On the folloving pages afe listed Vvarious perceptual changes Which some
individuals experience ‘just prior to ' or 'at-the onset of® seizure activity.”

For s

/se serve as a cue or a warning that a seizure is going to
happen. For each of these 33 statements there are two 5-point scales
indicating the FREQUENCY and INTENSITY -of vour experiences,
respectively. :

First, we would. like you to’ indicate the. FREQUENCY (ranging from

’ NEVER to ALWAYS) with whic‘h you pcrsonal].y experience each of the.
perceptual changes. And then; for those sensations ‘which you experience
‘just prior to' or 'at the onset of scizure activity, we would like you to
indicate the intensity of each sensation on a scale ranging from VERY
MILD to VERY INTENSE. Obviously, for those exper_iencés which you
never have just prior to a seizure you will not have to indicate the
intensity.

Example Statement for FREQUENCY:
g ’ a) The perception of dark clouds
If you NEVER experience the perception of dark clouds-just before your

seizures, then you would put-a.check mark or an X in the space marked

\ NEVER on the PREQUENC
; N

scale.
.FREQUENCY __ X : : : :
never rarely sometimes often always
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If. on the other hand, you ALWAYS experience the perception of dark
clouds just before seizure activity, then you would put your mark in the

ALWAYS space of the FREQUENCY scale, like this

FREQUENCT 5

S L, S X
e rarely  some

always

mes often

In those cases wher

u have experienced the perceptual change either !

INTENSITY of vour experience on the I

Example Statement for Intensitv:

b) The odour of roses
-;\ssulw!ing that you - experiencg_the odour of roses ' rarcly’, 'sometimes’,
‘often’, or ’always' prior to scizure activity, then indicate the strength or
vividness of this experfeneg on the INTENSITY scale.

If the smell is very strong or vivid you would place your mark in the
VERY INTENSE space like this ‘ ’
INTENSITY i

: : 3 X
. very mild mild moderate inten,

very intense

If, on the. other hand, the smell is typically mild, then you would place

your mark on the MILD space of lh; INTENSITY scale, like this
X .

INTENSITY - Y : ;
very mild mild moderate intense very intonse




VISION CHANGES
1. Changes in the appearance of objects. For example, just before a seizure
things appear o grow larger or smaller, appear to become nearer or farther

away, o the shape of things appears to be distorted.

FREQUENCY

never rarely sometimes often always
INTENSITY & o o -
very mild mild moderate intense very intemse
ERERRERRRR DD
# “
2. Changes in the brightness of light. Just before a seizure things appeaf t«

be brighter or-darker than they were previously.

mever . rarely sometimes often always

INTF_“SITY

verymiid 710 medsrats iGvense very Inteuse
* RkkkRR kR Rk k

3. Pereeption of whirling, moving, and/or coloured lights just before a

seizure.

never  rarely sometimes often always

INTENSTTY

very mxld mild mndarate intense very intense
FERERERERRERRRRRS R RS



4. Perception of formed images {e.g. geometric shapes, humans, plants,

objects, etc.) whick actually aren’t there, just before a scizure.

dover  Tarely somstimes often alvaye

FEEEEREERRRER SRR

HEARING CHANGES
1. Alterations in the loudness, pitch, or quality of sounds just before -
scizure. Sounds may appear louder or fainter; sounds may appear Lo ise.or
fall in piteh (e's. a low hum rising t a high scream; a high whistle
dropping to a low roar and then rising again); sounds may tike on an
echo’m‘g quality. )

FREQUENCY

INTENSITY

very mild . mild moderate intense very Ioteuss
[

2. Perception of humming or buzzing sounds just before a seizure. The
sounds may have no apparent environmental source.

FREQUENCY

INTENSITY

very mxld mild modetace 1nb=nso very intense
e et




3. *Hearing® voices or music just before a seizure. The voices and/or music

have no apparent environmental Source.

FREQUENCY : : 5 i -
never  rarely sometimes often always

INTENSITY
very miléd mild mderata 1ntenae very intense
SRELHBORE R

CHANGES IN SMELL
1. Sudden change c: strengthening of an odour just before a seizure. The

smell is originating ‘rom an identifiable source, but it is unusually strong,

has an unusual q:.aliy or is inappropriate.

FREQUENCY % g 3 7
never rarely sometimes often always

INTENSITY

very mld mild moderaea 1ntanse very .intense
RRARERREEEERRRERRRREK .
2. The sensation of a PLEASANT smell, which may be cither familiar or

unfamiliar, just before ascizure. The smell cannot be attributed to

anything in the immediate surroundings.

FREQUENCY .
never  rarely sometimes often always o

INTENSITY

very mild mild moderate intemse very intemse
PRS-



3. The sensation of an UNPLEASANT smell, which may be either familiar—
or unfamiliar, just before a scizure. The smell cannot be attributed to

anything in the immediate surroundings.

FREQUENCY __
nevs

7 sometimes often always

INTENSITY

very mild mild mederatc intense very intense
FRERREREREERRRRAAAAR

" EMOTIONS WHICH COME "OUT OF THE BLUE*
. JUST BEFORE A SEIZURE

1. Fear
FREQUENCY

never rarely somanmau oi’c-n always

INTENSITY

. vary mild mild moderate intense very intense
ARREEREREEEE LRI A

2. Pleasure/ell-being

FREQUENCY

never .. rarely somnman afbsn alwayu

INTENSITY - : : : : a5

very mild mild moderate intense very iztense
FERRARRRERRRRRREF AR AN




3. Sadness/depression

.FREQUENCY

never rarsly uumenmu oftan always

INTENSITY

_mild woderate intemss very intense
FEEFRRERRRRRR R RN

4. Anger
FREQUENCY

never. rately sometimes often alweys

INTENSITY

vary mlﬂ mild moderata mbenu very intense
& HRARRREA AR AR

5. Unpleasant feelings/complex, indescribable.unpleasant emotions

FREQUENCY t

never

INTENSITY

very ild wild moderats intenss’ very intense
HRARRRRRRR RN R R H ko

6. Anxiety/tension

FREQUENCY
never  rately vometimes ofven always

INTENSITY

very mild mild moderate intense very intense
AEEEEEDRRR R R AR R
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7. Hatred

never rarely sometimes often always

INTENSITY

never rarely nnmunmu often always

v NI RTINS WY,
vary wild mild modarabe Istense very Imteiss
EREERER KRR R AR AR

CHANGES IN TASTE

1. Sudden changes in the taste of food just before a seizure.

never  rarely sometimes often always

INTENSITY & :
: very mild wnild moderate intense very intenmse
EEREERRRLRRRIRNINNS



2. While not eating or drinking, experiencing’ a PLEASANT taste, which
may be either familiar or unfamiliar, just before a seizure.

FREQUENCY : : : :
n2TaT TaTaly scmetimes often alwaya

INTENSITY : - -
very mild mildmoderate intense very intemse
L AREEERESAERERRRRRAARS

“«

3. While not eating or drinking, experiencing an UNPLEASANT tast?, '
which may be either familiar or unfamiliar, just before a seizure.

" FREQUENCY

never rarely sometimes often always

INTENSITY s : : 3

very mild mild moderate intemse very.intemse
- REREEERREARARRRARRARE

STOMACH SENSATIONS JUST BEFORE A SEIZURE

1. Feelings of nausea; feeling the need to vomit.

FREQUENCY

never rarely eometimes often always

INTENSITY : : : o
/ very mild mild moderate intense very intense

B LR T



24 —_—— BODILY SENSATIONS
1. Changes in the feeling of body parts just before a seiure, For exnmp‘le,
an arm or a leg may feel 'larger’ or 'smaller’ than usual; a limb may fleel

defached fram the body

never rarely - sometimes often always

INTENSITY st : : :
very mild mild moderate intense very intense
SEEREERRRRASRIRRIRNNY

2 Ti:S;mg or numBness in part of all of the body just before a seizure.

FREQUERCY

never rarely sometimes often always

INTENSITY : : :
2 very mild mild moderate intemse very intense
B T TR TR PP LYY
g

BALANCZ CHAHGB/SDISATIDHW
1. Dizziness just before a seizure. .

FREQUENCY

never - rarely sometimes often always

INTENSITY : : = & :
very mild mild moderate intense very intense

trsrssrasrrsersenens : \\
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2. Just before a seizure, a sensation of\l):tation, sensation of 'floating’ or

sensation of moving forward/backward or sideways (in the absence of-any
W 5 % ¢

such movement).

FREQUENCY : - : 1
never rarely  gometimes often always

INTENSITY F 3 g ¥
very mild mild moderate intemse very intense
T ——
&

THOUGHTS AND/OR MEMORIES

1. Deja vu (a new experience feels as-if it has somehow occurred before)

just before a seizure.

FREQUENCY

never rarely sometimes often always

INTENSITY R 2 2 .
very mild mild moderate intense very intense
1“‘!“3!!3!#‘*‘03'?‘

2. Jamais vu (a familiar scene suddenly becomes strange or unfamiliar) just

before a seizure.

FREQUENCY

never rarely sometimes often always

INTENSITY H ;. : 2
s very mild mild moderate intense very intense
\, - L
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3. A sense of strangeness or b\lnreality although the surroundings remain

familiar; a sense of a sense of detach . from all .that'h .

happening, just before a seizure.

never rarely  gometimes often always

INTENSITY : : s :
~very mild mild moderate intense very intense
5 D

4. A sudden remi i or bering of past experi , just before a

seizure.

never rarely sometimes often always

INTENSITY : : d H N
very mild mﬂ(‘d moderate intense very intense
BRREERE RN Yl




rarely sometimes often always
INTENSITY : L2 g i i ¢

very mild mild moderate intense very intense
T AR

6. A 'flocd of ideas” pouring through the mind, iusl before a seizure.

FREQUENCY s 3 : :
never rarely sometimes often always

. INTENSITY C :
. very mld mld modera.tu mnnue very intense
Q‘tt‘tt‘t‘tt"il!.!“

7. Just hefore a seizure time appears to be speeded up or slowed down.:

FREQUENCY _ * : . ¢ (R

* W i mever  rarely sometimes often always
INTENSITY. * : A N
-

very mild mild moderate intense very intense
EERLERRRRRRERRRAAERE

NAE:T i

(Note: Youame will be removed when the.questionnaire
is returned and a computer number has been amugned

to your q\lennannaxre) -
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Appendix C



Personal Background Questionnaire

Subject No. .

Age

Sex 1.Male 2.Female
+Education - "
Occupatior . ) .
Father's i

Pleuuéuver each question. All information will be
kept completely confidential.

Marital Status 1.married 2.living together
3.divorced 4.separated 5.widowed 6.single

With whom do you live? 1.alome 2.With spouse
3.with parents 4.with room‘mab?u
5.other:

Where do you live? 1.in the country 2.small town
3.city .

Hadve you received psychological/psychiatric help?
1.yes, in the past 2.yes, presently 3.never

Have you had a problem with alcohol? .
1.yes, in the past 2.yes, .presently 3.never

Have .you had a problem with drugs?
1.yes, in the past 2.yes, presently 3.never

Have you‘been in ‘trouble with the police?
1.yes, in the past 2.yes, presently 3.pever

If yes. what type of trouble was it?
1.against person 2.against property
3.other.



4

F\Dn you have any medical condition? i.yes 2.nmo
If yes, what is the condition?

How many times have you been hospitalized over the
past two years?

What medical treatments did you receive whem you were
. % .

\ 3
Please list any drugs (prescription or
non-prescription) which.you are currently taking.

FOR PATIENTS ONLY

How old were you when your medical problem started?

How long have you had the probiem?
Is the condition controlled? i.yes 2.mo
If yes, how long has it been controlled?

FOR SEIZURE PATIENTS ONLY

What medications are you presently taking for
epilepsy? dilantin (phenytoin)
tegretol (carbemazepine)
phenobarbitol
mysoline (primidone)
depakene (valproic-acid)
zarontin (ethoguximide)
other:




B
Were you taking any of the following medications six
months ago? dilantin (phenytoin)
tegretol (carbemazepine)
phenobarbitol
mysoline (primidone)
depakene. (vaiproic acid)
zarontin (ethosuximide)
other.

About how many ‘seizures have you had over the past
month? . ™

About how many seizures have you had over the past
Year?

167
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AN

- Consent Form
1 understand that my participation in this study is completbly voluntary. I

understand that I may withdraw from the stud%ﬁm‘e if I so wish. I

realize that my participation- in the,study will take t two hours of my

time.

1 will allow the rescarchers to obtain biographical data (such as age,

" education, ete.). This permission is given on the understanding that the

information will be kept-confidential.

I understand that the\study involves psychological testing. T understand
that my results WH|_b idential. They will be i to other

professionals ‘in a_manner that prevents identification of the individual

participant. 1 undefstand that | will not see my individual results, but that

1 will have access to the geae:al results of the experiment.

(signature)



Appendix E_




Demographic information and test scores

The variables measured were number of hospitalizations in the two. years -
preceeding  the “experiment (hosp), hnndedncss‘ as measured on the
Edinburgh Inventory (hand), Beck Depression Invertory sct;res (BDI),
. Social Avoidance and Distress Seale scores (SADS), S_tat_e Trait Anxiety
Scale scores (A-S(:;tc and A-Trait scales) under neutral instructions, and
the ratio of males to females (M/F). Other variables measured only among
epileptics were age at which the disorder started (age start), duration”of
»tlﬂ(c disorder - (duration), whether the seizures -are presently controlled
(control), duration of scizure control (dur ctl), number of seizures in the

month preceeding the experiment (sz month), number of seizures in the =~

‘ year preceeding the experiment (sz year), whether the present medications -
(meds) included -d:lantin or dilantin plus- ancther drug (dil) or whether
dilantin was’ not among’ the drugs being administered (not dil), and

whether the numbBer of present medications (# meds) was one or two.

There \ve;c significant  differences among nonpatient contro!s (NPC),
diabetic controls (DC) and cpi]eptics((E) in  number " of recent
. Thospitalizations (F(2.  43)=4.30, p=020). " UC had <been recently
. hospitnlize;i sign’iﬁmnl]y less often than DC (t(26)=4.85, ‘[3<.0005| and E
(1(37)=2.48, p=.018); patient groups did not differ on this variable. There

were no significant groups differences in scores on the Edinburgh Inventory ———



(Hand). the Beck Depression Inventory (BDI). or the Social Avoidance and
_ Distress Scale (SADS).

The age at which CPS patients first started having scizures was

significantly older thur shat for PGS patients (t11)=

12, p=040). CPS

-~patients reported having significantly more scizures than PGS patients

during the year preceeding the experiment (t(9): 6, p=.040).. There
- .
were no other significant differences between CPS and PGS patients on

any of the variables.

Epileptics who scored like psychiatric patients on the Personal Behavior
*- Inventory (PSY) did not dif[;r on any of the variables n-om(l'l‘ms:- who did

not score likg psychiatric patients (NonPSY). Notably Personal Behavior
" Inventory classification was unrelated to seizure type [Yates corrected

Chi*(1)=0.. p>.05)



A

e C ~DC E.
Variable - M SD M SD M S$D
Tlosp 0% 00 0.7
Hand 36.1 60:0 53.4
BDI 43 7.5 8.8
SADS 85 9.7 T
A-State 109 31.2 9.6
A-Trait 139 35.6 13.7
M/F 9/9
CPS PGS
Variable M SD . M SD
) -
Hosp 14 0.6 15
Hind 62.3 6L.5 44.8
BDI 3.3 84 13.0
SADS 10.5 ¥ 8.6 6.4
A-State 6.6 288 109
A-Trait . 0.9 34.1 139
M/F 5/2
Age Start, 174 15.6 7.1
Duration 10.0 17.3 104
Control (yes/no) 2/0 °
Dur Ctl 0.8 5.0 6.0
Sz Month 23 0.0 0.0
Sz Year 26.0 0.9 19
Meds (Dil/ Not Dil) 4/3
# Meds (one/two) 2/3




NonPSY PSY
Variable M D M D
Hosp 0.6 10 0.0 0.0
Hand 583 60.0 AL7 526
BDI 4.9 58 128 138
SADS 10.1 6.2 11.3 12.4
A-State 29.3 6.6 288 10.9
A-Trait - 35.9 0.9 311 139
M/F 47 2/2
Age start 194 147 215 7
Duration 18.4 8.6 15.0 121
Control (yes/no) 9/2 2/2
Dur Ctl . 4.3 6.4 2.5 10.6
Sz Month 0.2, 07 1.3 23
Sz Year < 79 16.9 5.0 8T r
Meds (Dil/Not Dil) 6/4 3/1
# Meds (one/two) /1 4/3
Sz Type (CPS/PGS) 33 2/2

§
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MANOVA Tables

Hypothesis 1. Hemispheric asymmetry of facial expression
identification among non-neurological subjects

Accuraczv
-Solirce ) 88 DF
VF 444.87 1
Gender x VF. 40.63 1
.V x
Expression  1666.87 3
Gender x VF ~ -
x Expression 1006.12 =~ -3
Latency
Source 88 DE
VF 449727.79 1

Gender x VF 286700.03 1
VF x

Expression 3352162.07 2
Gender X VF

x Expression 138405.13 ~2

444.87
40.63°

555.66

335.37

E,

449727.7
286700.0

1676081.0

69202.6

77
.09

.27

]

.32
.20

.80

.03

681
.659 i

.459



> Hypothesis 2. Accuracy and Latency of facial expression
. identification among non-neurological subjects

Accuracy
5 i =

TN Seuree LS8 ¢ DE- ¥ oE  p.

A Expression 16537.19 3 5512.4 6.17 .001

Latency . o
Source’ ss DE- M5 L E ®

Expreunion' 1619045.32 2 809522.7 .19 .825
By

Hypothesis 3. Facial expression processing style among
non-neurological subjects .

Accuracy
Source ss DF . ¥ F P
, o T e Condition _13284.39 2 . 9642.2 6.41 .003

Condition x .
Expression 16944.03 6 2824.0 3.17 .005

Latency ¢

Source ss DE MS T P
L ‘Condition  18270813.82 2 9136406.9 4.24 ,002
; Condition x T

‘s 3
Expression 3371670.47 ' 4 842917.6 ° .38 , .824-



is 4. Group

in

facial expression identification
Accuracy
Group levels: NPC, DC, E *
Source s8 DF
-VF 4 1435375, 1
Gender x VF & 52.32 1
Group x VF 1190.48 2
Gender x Group | .
x VF 1491.68 2
VF x
Expression 1433.92 3
Gender x VF E
x Expression  1906.24 3
Group x VF x
Expression  1445.14 6
“Gender x Group
x VF x .
Expression 439¢.37 6
e

ic asymmetry of
x

-
¥ E ]
1435.75 3.88 .055

52.32 .14 .709

595.24 1.61 212

745.84 2.02 .14
477.97 1,14 334
635.41 1.52 212
240.86 .58 “.748
L ele
2
733.06 1.76 114



Hypothesis 4, Accuracy, Continued 5
' S

Group levels: NPC, DC, PSY, NonPSY

Source .88 DF MS F P

VF 693.21 1 693.21 1.76  .195

Gender X VF 3.74 1 §.74 .01 ~.923

Group x VF 1273.39 3 424.46 1.07° .374

Gender 'x Group

x VF 1831.08 3 610.36 1.54  .221

- VF x Expression 2628.85 3 876.28 2.08  .107

Gender x VF .

x Expression  2697.12 3 899.04 2.13  .100

Group x VF . .

x Expression  3457.42 9 384.16 .91  .519
Gender x Group %

xVFx

Expression 6220.37 9 691.15 1.64  .113

‘1
)
& \



- Hypothesis 4,-Accuracy, Continued

Group levels: {r?c DC, CPS, PGS

L\ Source S8, DF us B B
VF 523.58 1 523.58 1.41 .242
Gender x VF 21 1 12 .00 .988
Grouwp x VF . 1221.09 3 407.03 1.10 .362
Gender x Group

x VF 1299.30 3 433.10 1.17 .335
VF x Expression 1037.16 3 345.72 .79 .603
. Gender x VF "
. x Expression 1380.44 3 460.15 1.05 ..375
Group x VF, i ’
x Expression  2582.13 9 286.90 | .65 .749
Gender x Group g
x VF x B . - .
Expression | 4627.22 9" 514.14 1.17 .321
L
s <



Hypothesis 4 Continued

Latency

Group levels: NPC, DC, E

Source T°- S8
VF 122344.72
Gender x VF 22141.47
Group x VF 872428.04
Gender x °

Group x VF  2098965.81
VF x

Expression  5298073.76
Gender x'VF x
Expression  1503918.95
Group x VF

x Expression 8370834.81

Gender x VF x

Group x

Expression  8783254.92
»

~—-

e
N’

us

&l
]

122344.72
22141.47
436214.02

1049482.9 .89 .424
2649036.9 1.75 *.183

761958.48 .50 .611

2092708.7 1:39 (252

2195813.7 1.45 .230

181



Hypothesis 4. Latency, Continued

Group levels: NPC, DC, PSY, NonPSY

Source 8s DF ¥s F P
VF 149243.76 1 149243.76 - .12 .730
. Gender x VF 68152.15 1 68152.16 .08 .816
Group x VF ' 2987799.96 3 .995933.32 .82 .499
Gender x VF '

x Group {542642. 98 3 - '514214.33 .42 .739
VF x . %

Expression  3791873.38 2 1896936.7 1.17 .321
“Gender x VF - .

x Expression 793583.16 2 396791.58 .24 .784
Group x VF x

Expression  8281586.04 6 138025445\ .86 .539
Gender x Group

x VF x

Expression  8857139.22 6 1476189.9 .91 .497

; pe
& ;
] % 3 -
Y N



N

Hy ig 4, Latency

Group levels: NPC, DC, CPS, PGS

Source - 8§ MS F
Vo 108026.69 1 108026.69 .08
Gender x VP 172198.77 1 . 172198.77 .13
Group x VF 621684.83 3 °  207228.28 .16
Gender x Group

x VF 3771342.80 3 1257114.3 .93
VF x

Expression  4466269.95 2 »2233135.0 1.33
Gender x VF

x Expression 323822.30 2 161011.16 .10
Group x VF

x Expression 4642726.562 6 773787.59 .46
Gender x Group

x VF X

Expression  13734265.2 6 2289044.2 1.36

780
724
.926
.443
.276
.908

.832

.254



and latency of

8 5. Group dif in
facial ressic: identification
Accuracy
Group levels: NPC, DC, E
Source ss DF
Group 332.33 2
Group x.

4228.01 6

Expression
@g levels:
Source
Group
Group x
Expression

. Group levels:
Source
Group

Group x *
Expression

8 DE
5760.98 3.
5396.12 9

NEC, DC, CPS, PGS

166.17 .05 .850

704.67 1.15 .336

=
7

L]

o

E B
714.20 .22 .883

698.68 1.13 .348

I8



. Hypothesis 5 Continued

Latency

Group levels: NPC, DC,
Source 38
Group 3265935.40
Group x

* Expression 5165219.43

Group levels: NPC, DC, PSY, NomPSY

Source S8
Group 6863909.20
Group x

Expression 6002894.75

Group lev:

Source s8
Group 4888125.56
Group x -

Expression 7275172.73

Im

4
DF
3

6

NPC, DC, CPS, PGS

DE

3

¥ E
1632967.7 .63

1288804.9 1.58

¥ E
2287969.7 .88

1000482.5 1.15

tks F

1629375.2 .62

1212528.8 1.34

.462

.343

.607

.254



Hypothesis §. Grotp iifferences in expression: processing style

Accuracy : <
Group levels: NPC, DS, E

Source ss DF MS F B
Group x

Condition . 2624.37 4 656.09 .93 .448
x Condition 5052.27 12 421.02 1.00 .448

_ Group levels: NPC, DC, PSY, NomPSY
Source S8 DF. uS F P
=~

Group x -

Condition 4396.45 6 732.74 1.10 .370
Group x i '

Expression

x Condition 7704.48 18 428.03 .98 .480
Group levels: NPC, DC, CPS, PGS
Source ss. X ¥ E »
Group x

Condition 3811.44 6 635.24 .95 .466
Group x

Condition

x Expression  7734.60 18 429.70 1.01 .452




Hypotbesis 6 Cortinued ;

Latency E

Group levels: NPC, DC, E

Source ss DF MS F
Group x

Condition  7703776.65 ° 4 19265944.2 2.23
Group x . .
. Expression

x-Condition 7183765.57 8 897969.45 1.01

Group levels: NPC, DC, PSY, NomPSY

Source S8 DE MS E
Group x £ .

Condition  7176406.92 6 1196067.8 1.30°
Group x

Expression

x Condition 8443569.13 12 - 703630.76 .80
Group levels: NPC, DC, CPS, PGS -

'

Source 8s . DF MS F
Group x

Condition  9072541.89 6 1512090.3 1.50
Group X s .
Expression

x Condition 8470614.30 12 705884.52 .71

.074

.434

1269

.652

.195

.738

187 7



Eypothesis 7.
induction

Group differences in response t._u' anxiety

Self feported anxiety: State-Trait Anxiety Scals

Group le

~  * Sourcé

State Scale
Group
Corndition
‘Group x
Condition

Trait Scale’
* Group
Condition
Group x
Condition

Group levels:

Source

State Scale
Group
Condition
Group x
Condition

Trait Scale
Group
Condition
Group x
Condition

¥PC, DC, E

ss

137.81

2
5.39 1
‘41,30 2
111.33 2
.02 1
7.80 2
NPC, DC, NomPSY,
ss DF
489.23 3
14.74 1
8.67 3
1196.89 3
3.85 L2 §
39.39 3

s F
68.91 .28
5.39 .08
20.656 .24
65.86 .23
.02 .00
3.90 .12

us

"

191.10 .64
14.74 .18

. ¢
2.89 .03

389.96 1.89
3.86 .20

'13.13° .68

794

.982

.885

.593

.888‘&

.992

.178
.859

673

88



Hypothesis 7 Continued
oy

Self reported anxiety, continued

Group levels: NPC, DC, CPS, PGS

Source

State Scale
Group
Condition
Group x
Condition

Trait Scale
Group
Condition
Group x,
Condition

303:82

167.97
S.01

56.81

L

B E
114.34 .44
.82 .01
101:27 1.13
52.66 .20
.01 .00
18.94 .63

729
.924

.350

..896

.982

588

129



Hypothesis 7 Contimued

Differences in response to neutral expressions

. Group levels: NPC, DC; E

Source S8 DE . ¥ E B J
Group x Condition s

Happiness c119 2 .59 .32 .731

Sadness 339 2 1.69 .79 .458

Surprise 238 2 .1.19 1.18 340

Fear ¢ 712 .36 .36 897 -

Group levels: NPC, DC, PSY, NomPSY g
Source . ss DE MS F P ¢
"~ Group x Condition . . |

Happiness 3.26 3 1.09 .58 lgz

Sadness . 2.9 3 n99. .46 .712

Surprise - . 1.83 ~ 3. 61 .63 .661 -

Fear 2,02 3 .67. .79 .60 2
Group levels: NPC, DC, CPS, PGS : o L e
Source ss DF F B B
Group x Condition . K

‘ Happiness ~ * 3.11 3 1.04 .62 .668

Sadness 11.00 3 ©3.67°1.87 .149,

Surprise 3.26 3 109 .92 447 ..

Fear 2.06 = 3 .69 .68 571 B

2 : 4 \
- : b




A s - % o . "
4 Hypothssis 7 Coatinued -, \ .
Differences in accuracy - - -
S = v
Group' levels: NPC, DC, E ¥ .
Source = ** . §§ - -. " DF ¥S F. p .
Group’x Condition 3 iy, & .
Happiness . 014.08 2 ©457.03 4.32 .018
Sadness _ .:223.80 . 2 111.90° .60 .551
Surprise 469.58 2 234.79 1.06 358
Fear ., ‘230.i6" 2. 11608 .58 .562

Group levels: NG, DC, PSY, NomPSY ~ .

Source s DF ‘¥s F-. 1

Group x Condition : e D
Happiness ~ 1174.60» 3 \  391.53 3.62 .020
Sadness 359.10 3 119.70.° 61 1610 °
Surprise 662.87 '3 220.99 .98 .409
Fear 55061 3

183.54 .93 - .436

Group levels: NPC, DC, CPS, PGS

Source .58 DF MS F P

Group x Condition A ,
160.91 1.40 256

Happiness 482.73 3

Sadness 304.63 3 101.51 .64 6567

Surpriﬁef', 812.93 3 270.98 1.18 .328 5
3 103.38 .75 .526

Fear 310.14




3 . : s = 192

Hypotbesis 7 Continued

4 ?—Diﬂ.nncu -in latemcy

Group levels: NPC, DC, E
L >

- source ‘88 DE M

&l
=

Group % Condition E '

- Happiness 1;674650,40 2 . 6837325.2 5.21 .010
i 4607776.15 2 2303888.1 2.14 .133
418769.73 " 2 209384.87 . .18 .832

Group levels: NPC, DC, PSY, NomPSY

: S
Source 3 ss DF ¥S F B -
' Group x Condition 5 -
. Happiness 15412407.25 3~  '5137469.1 3.82 .019
. Sadness - 4654828.14 3, 1551609.4 1.28 .298
Surprise 282736.37* 3 94245.46 .08 .970
. N . .
e Group levels: NPC, DC, CPS, PGS
Souzze . s oF’ ¥ F P
Group x Condition 5 s
Happiness 11638445.39 _ 3. 3879481.8 3.08 .043
Sadn . B131251.26 3 1710417.1 1.50 .237- -
Surprise 1625532.70 3 541844.23 .40 .756"




- Hypothesis 7 Continded

Further analyses

Group' levels: NPC, DC, E -

Source 88 DF
Growp x |

Expression x

Condition 7.98 4

Group levels: NPC, DC,. NomPSY, PSY

Soufce ss . DR
_Group x ' -
. Expression x _

8

Condition 7.38

Group levels:, NPC, DC, CPS, PGS

Group x -
Expression x
_Condition .9.94

o
H

¥

bappy expressions

¥ E B
g
1.99 1.32 .269
M F B
N

"1.68 1.18 .338



. .
Hypothedis 7 Conyinued

Further analyses continued: Potemtial of the expressions to
discriminite among Eroups

Orthogonal-Neutral: (ON condition)

Source 85 DF M F 2
Expression  13269.29 4423:10-10.41 7000
Orthogonal-Anxiety (OA comdition) ~ .
Source™ s DE M AE o »

3 l
Expression  17823.45 3 6941.15 16.73 .000

"
. ;
P ;



Preliminary comdition 1

Group levels: NPC, DC, E

Source o ss DF MS E
Group 163.37 "2 76.69 1.61
Group levels: NPC, DC, NowPSY, PSY =
Source ss b w O
Group an, 1'?3.33 3 §7:91 1.13
Group levels: NP__CED_C‘_CE,_M ) .
Source s B E
Group - 6.0 3 " 6537 148
.
R
’ =
. o )

.347

.238

.210



Preliminary condition 2

Group levels: NPC, DC, E

Source ° ss DE'
. Group 328.25 2

Group levels: NPC, DC, NomPSY, PSY

Source ss . DE
@ 3
Group ~ ° 450.64 3.

Group levels: NPC, DC, CPS, PGS

.
Source ss )
Group 250.43 8°
%9 s
Vo .

164.12 2.90

150.21 2.70

83.48 1.55




Preliminary condition 3

" Group levels:
Source
Group
Group levels:

Source

Group
Group-levels:
Source

Group

¥EC, DC, E
ss oE
239.64 2

NBC, DC,” NonPSY, PSY

58 3
939.13 3

NEC, DC, CPS, PGS

=
&

e

to

119.82 1.19 .312

=
&

ra

o

313.04 3.62 -.020

MS F P

132.22 }.23 311
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