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Abstract-

. The vulnerab411ty model of sch1z0phren1a (Zubin &
Sprlng, 1977) postulates that individuals have a certain
level of vulnerability to schlzophrenla which is a relat-
ively eﬁduring'tfait. An episode of séhizophrenia is hyé-

othesized to be a function of this level and stressful

L]

.events, either in the_environﬁent Qr'as perceived by the

person. An episdde, is therefore, more variable and can
be viewed, as a»state. One way of investigating this model

)

i; to locate both “mgrkers" or iﬁdirecf correlates of vul-
nerabil;ty and episodes by comparing remitted and episodic
schizophfenicé<to seé how they differ (potentiaf episade
markers) and how they are similar (potenﬁial Qulnerability
markers) . . ;K* . 'n' '; S

Schlzophrenlcs in differing phases of illness have
demonstrated a letter detee}lbn deﬁ1c1t under conditions of
rapld processing (Asarnow & MacCrimmon; 1978): 1t was there-
fore.hypothesized’that four groups of séhizophrénics (n=56;
remitted paranoid and nonparanoid; episodic paranoid and
nonparanoid)/wbuld all show similar performarnces when com-
pared to normal controls (n=28). Lhis h&pothesis‘waé not
borne out, as éhe remitted patients' performance' tended. to-
fall inbetween the episodic and normal groups. Consequeﬁt-
ly, this deficit was found not to Bé a fgliable vulnerab-
iliﬁy marker. .

Social competence (aﬁ'asseSSed by the Zigler &

iii
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Philllps, 1960 scale) was suggested as belrg relatively
independent of Vulnerablllty to schizophrenla. It, none-
theless, was hypotheslzed as'haVLng an important influence'
.on how a person functions in society and eopes with
stress. The state o more Gaxiable component of compet-

_ence was hypothesized as being related te the shbjeétive-
appraisal of stressful situations and-the consequent coping
with them. A decllne in coplng skills and appraisal was
postulated as marklng the onset of an episode of illness.
Remitted and episodic patients were hypothesized -to differ
in terms of how they abpraised and coped with.a stressor:
(noiées); Behavioral (performance), cognitive (appraisals

' andtéredictions) and ph§siological indices of arousal were
all meesufed.y |

Remitted schizophrenics were found to be more socially
-

competent than those who.here episodic. For the episodics,

the paranoids were more competent than the nonparanoids,

as pred;cted, however, the reverse was true for the fe-
. mitted group,. There-were)consistent patterns of differ-
enees in cdping~strategiee‘end predietions between baf-
aq&ids and nonparanoids ane it appeared that these tend-
enciee'to‘bope in certain ways may have beeqemore 10ng'

lagting than the gpisode itself.

-
w

. | Several vulnerability and episode markers other than
those predicte@ emerged from»the study, particularly heart
rate elevation and changes in measured intelligerce as ep-

isode markers. Potential vulnerability "markers" were mdre

iv e




difficult to assess, due to the influence of symptoms,’

- ¥

but may be different physioldgical variables and response

étyles or coping predelictions for cértain subtypes of

.

schizophrenics.

Finally,J%he implications of theéeiresults were:

discussed in relation to the vulnerabiljty mpdel and sug-

»

gestions were made for future hethodologies in this area.




N Acknowledgements
I would like to jhank maﬁy individuals who each made
; __ contributions in the work.for this dissertation. Dr. Jim
Neufeld conttibuted‘both perspnal and academic support for
this research as my supervisor, which was greatly'apprecf
iated. My wqu.forithis project was supported by a Med-.’
ical Research Council studentship to myself and a Medical
Research Council grant to Dr. Neufeld I would like to
thank my committee members, ‘Drs. Ian Gotlib and Stephen
Lupker for their guidance and assistance. I am grateful
to thé staff of London Psychiatric hospital fpr their
pbope;atiop, especially Dr. Merskey, Dr. Deinum and Mrs.
. LaLonde. : | '
I‘would especially like to thank Jill Jacobson iorv
,hér‘assistance in data collectian and,scéring. Her f}iend-
ship made this stage Qf.the.process'fUp. I am ératefui
e to a numhét of students and;colieagueé--Warten Nielson and
Erica Gold, Mike Valiis, Maxine’Mqrrisoh, Lorrie Lefevre,
’ ®iora ‘Pitowski, Leonard George and Darlene Elliot-Faust
to -name a few--for their comments and support. Their help
:: wa!~greatiy appreciéted duriqg‘the hectic summer-of testing
.,“‘Ws. _ | | |
' Finally and most of ajl,:l want to thank my husband,
Keith And hy son, Christopher. Keith provided me with
’ wonderful support in any number of ways, but pximarily was

' patient and listened .to me during my times of . uncertainty

and worry. He a}§0‘is my best friend without‘yhose

i
-

vi.



contributions I coul& not have had the strength‘to complete

this dissertation. And thanks to Chris, who provided me
. )
with a good reason to finish this work and who gave me

diversity and happiness during .my hours dway from it.
, . ' - [

1

-




T . Dedication
,I would 1like to dedicate this dissertation to a;i
X those who havg.suffered or are suffering the terrors of
schizophrenia. I would like to‘especiélly acknowledge
* B. S. who diedlwhile 15 an episode of §chizophrenia, I.Kﬁ
wﬁo tried to die and J. M. and G. G. Who siﬁce;ely wished
they could. Perhaps this work cén in some small way serve
to underscore the_séverity of the illness and the grave

ne€d for relevant research and understanding.




Titie.pgge

A L

T TABLE OF CONTENTS

v

P

v

Cettificate of examination

‘ Abstréc£ ‘ % -

'

Acknowledgements , N

~

Dedication

Table of contents, -

List of Figures L s

List of Tables

List of Appé%dices

I.

Introduction N

Information Pﬁfcéssing Vulnerability Markers 6. - -

Competence and Symépomatology

Competence

Subtypes of Schizoph}enia'_ .- .
The Relationship betweeé'éompetence .
ana Bympgématology ‘
Dis;iﬁéﬁion between "Traits" and
"States" o !
Arousal, Stress Appra}sdls and Coping:
Potengaél Episode "MarKers"
Physiological Arousal ‘ ,
tognitive'ﬁpprafsél and Coping‘Strat—
egiess P§é§ Research
Cognitive Appraisal and Coping San;t-

egies:, Neufeld"s Model

. C ix )

ii
iii
vi
viii
ix
xid
xiii
kv%i

]
5

18
20
23 S

25

28 *

29
34

36 B



» " -

Table of Contents (Cont'd)

: Q.
The Relationship between Neufeld's$ Model

i

ahd.Schizophrgnia . . , 40 '
] Methodologicél Consideratiéns' - .48 .
. ' Psychometric Ineé@alities S " 48
;’ . ' ‘
Medication : 52 i
The Remitted/Episodic Distinction °~ . 55 ',
Summary and, Predictions’ | - 56 .
II, Metgod | | ' g@
‘ _SubjectsA : 7 ) ) - 59 ,
Psychometric'Measurés ’ - 64 |
Genergl Procedure . | 66
. Physiological M;asures % T 67 , ,
Procedire - v . 69
. ® - o Désiqn - 3 3 - 78 ,
III.. Results T R : . 8 -
f | Démoqr;phic Variables o ‘ | . e 80
' Correlations i - .85 - .
v Letter Detection«:l’ask‘_- ' . ‘ &
- L ‘Stressor Task SR ‘. ' 99‘L"

-

Rating Judgments of Stimulus Stressor Prop-

erties. and Manipulation Checks -“ T 121°
o - Rgsulﬁs Summary - ’ : 125
IV. Discussion o i 130
L] ¢ ° » -

Lettef Detection Task--A failure to replfcate313ﬁ{

Social Competence . ‘ 135 /

Stressor Task ' 139




. . Appendices

‘Table of Contents (Cont'q)

Implications and -Methodological
Considérations

Summary and Conclusjons N

'<Footnoteé

'Referepce Notes

t

References ' - B L

Vita

,J48

151
154
218
219
220
238




L 4

LIST OF FIGURES -

Figure ' Description - . Page

1 ‘The Vﬁlnerability Model of Schizophrenia 2
2 ‘Tentative Model of "States" and "Traits" 27
. 3 ‘ Sybject Selection Criteria _ ' | 61
4 A Sample 8 Letter Display 71
‘ "5 Groups by Staée by Difficulty--LDT
Raw Scores. ' - 90
6 .. Groups by Stage by Pre/Post--LDT Deceler-
ating Heart Rate } 93
7 Change in RT from Baseline (Pracfice)

frials to Coping Trials (Stressor Task) 104
8 Change in Tapping Speed from Baseline

(Practice) Trials to Coping Trials

(Stressor Task) 105
9 'Stage by Intensity Interaction--Stressor

Task: Decelerating Heart Rate

(Covariance Adjusted) 116

-




10

1

12

13

* . " LIST OF TABLES

Description . Page

Demographic’ and Patient Variables . 81
Reaction.Time and Taps for Differing Levels

and Lengths of Noises (for all groups) 102
Groups by Stage Meahs and Standard Deviations
}or RT and Taps (Stressor Task) . ' 106
Means and Standard Dewviations for‘gognitive
Predictions | : 108
9haﬁge Scores for Physiological Measures 114
Heart Rates for Stressor Task (baseline’éovar—
ignce‘adjustéd) | 117
Physiological Measures'froh Pre to Post for

Stressor and Letter Detectipn Task i 124

Pearson Correlations between Socidl Competence

and other Measures (N=84) 138

Between Variable Correlations for Stressor
Task (Normals) ' B 171
BetJéen Variable €orrelations for Stressor
Task(Episodic[Pafanoids) - 172

Between Vari@ble Correlations for Stressor

e

Task (Episodic/Nonparanoids) 173

%etween Variable Correlations for Stressor
Task (Remitted/Paranoids) L. - 174

Between Variable Correlations for Stressor

»

Task (Remitted/Nonparanoids) . 175

i

?

xiii

<




List of Tables (Cont'd)

Table

14

15

16

17

19

20

21

22

23

24

25

Description Page

* Between Variable Correlations for Stressor

Task (Predictions only) , 176

ANOVA Summary Table (Letter Detection Task)

Dependent Variable=Raw Scores (Performance) 181

ANOVA Summary TabYe (LDT) Dependent Variable
=Corrected Scé;es (Performance) 184
ANOVA Summary fable (LDT) Dependemt Variable

= Corrected Scores (Performance), not

multipled by D 183

"ANOVA Summary Table (LDT) Dependent Variable

= Heart Rate (decelera;ing) . 184
ANOVA Summary Table (LDT) Dependent variable
= Heart Réte (accelerating) ) 185
ANOVA Summary Table (LDT) Dependent variable
= Muscle Tension . 186

ANOVA Summary Table (LDT) Dependent variable

=‘§kin Conductance 187

ANOVA Summafy Table (Stressor Tésk)

Dependent Variable=RT (Practice Trials) 189
ANOVA Summary Table (Stressor Task) : .
Dependent Variable=Taps (Practice Trials) 190
ANOVA Summary Table (Stressor’Task{

Dependent Variable = RT | 191
ANOVA Summary Table (Streséor Task) .

Dependent Variable = Taps . 192

xiv

-




List of Tables (Cont'd)

Table

26

27

28

29

30

31

32

33

34

35

36

37

Description

ANOVA Summary Table (Stressor Task)

Dependent Variable=Ac¢tive Coping Prediction

A

ANOVA Summary Table (Stressor Task)

Dependent Variable=Passive Coping Prediction

ANOVA Summary Table‘(Stfessor Task)
Dependent Variable=Coping Ratio
ANOVA Summary Tab%e (Stressor Task)
Dependeht-&ariable—Anxietx Ratings
‘ANOVA Summary Table (Stressor Task)
Dependent Variag;e=Difficulty Ratings
ANOVA Summaryv?ablé (Stressor Task)

Dependent Variable=Decelerating Heart Rate

>

"ANOVA Summary Table (Stressor Task)

Dependent Variable=Accelerating Hga}t Rate
ANOVA'Summéry Table,(Stressof Task)
Depéndént Variablé;Muscle TeASQOn.

ANOVA Summaf§~TaBle (Stressor Task)
Dependent Qar;abie=$kin'Conducténce

ANOVA Bummary Table (Letter Detection Task)

h Y ! .
Dependent Variable=Heart Rate (Decelerating)
‘ANCOVA Summary Table (Letter Detection Task)
Dependent.Variable=Heart Rate (Accelerating)

- .
ANCOVA Summary Table (Letter Detection Task)

K
“

Dependent Variable=Muscle Tension : £

Pagé
193
194
195
196
198
200
202
204
207
209
210

211




Y ' ) Y

- h¢ -
. Fos .=

. .Y A . {.'

/ List of Tables (Cont'd) ~ e

Table Description ¢
»

38 . -ANCOVA Summary Table (Letter Detection Task)

‘Depen&ent Variable=Skin Conductance * '
39 . ANCOVA Summary Table (Stressor Task) ,
Dependent.Variable=Hear£ Rate ‘(Decelerating)
40 ANCOVA Summary Table (&tressor Taék)
Dependent Variable=Héart Rate gAcéelerating)
41 ANéOVk Summary Table (Stféssor Task)
Dependent Var iable=Muscle Tension
42 ANCOVA Summary Table (Sfressor Task)

.Dependent Variable=8kin .Conductance

F

212

214

215

216

217




LIST OF APPENDICES
Appendix e Description
A Letter to Physicians

Consent. Form

Post Exper}meﬁtal Questionnaires

Estes' Technique f w
Subject Instructions

Between Variable Correlations: Stressor
Tas;‘
Subjective Rating Forms

ANOVA Summary.fables: Letter Detection .

Task

ANOVA Summary Tables:’ Stressof TAsk

ANCOVA Summary Tables: Letter De-

tection Task

Ll

ANCOVA Summary Tables: * Stressor Task

e
v




¢

vy ‘
) S . [

[ 4y L4 T Y v 4
,m .

AhfeCEntly proposed model of schlzophrenla has postul-
a&ed o%gzalnd1v1duals have a certain vulnerablllty\to schizo--
phrenla which is an enduring trait (Sprlng & Coons, 1982;
‘Zubin &‘Sprlng; 1977). Certain aSpects of this model, part-
icularly the notion of vulnerapility or susceptibi;ity have
Been alluded to much earlier *(cf. Collier,.as.cited in Maher,
1566; Meehl, 1962). Teis vulnerability is defined as phe
,ability to tolerate the stresses induced by life .events

(Spring & Zubin, 1977) and is thought to be determined by a

number of factors including heredity and early predisposing

LW ~ . \ . . . .
o;kformative experiences. Pivotal in this model is the epis-

odic nature of schizophrenia and the threshold, which is a

\ﬁﬁfunctioﬁ of the trait of vulnerability and the state of

‘e

9

" thought to be an interaction between the person (with a

".stressful events. Therefore, the occurrence of an episode5is

R

-

¥

certain level'of,the trait) and the envifonment (with a cert-
ain level of stressful events). When stresses of any type

-eccumulate to a@ level beyond the threshoid, the individual

“theoretically succumbs to a time limited episode of illness

(see Figure 1).

This model has the simultaneous advantage and disad< -

~» vantage of being very general and widely applicable., This

generality makes the model extremely difficult to test and

[

disprove. For example, Zubin and Spring suggest that in-

ternal, and therefore, unobservable streésors may increase

12

the probability of the occurrence of an eplsode. Spring

1.

and Coons (1982) are aware pf the problem of the'“escape

)
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. hatch" of internal atressors if‘go externaf stressors ap-
‘~§eat to\be'preeent prior'to an episode. ) 3
It is nowaairiy widely abcepted that schizophrenia
‘ts episodic ‘and time limited in nature (Garmezy, 1978
Sbring & Zubin, 1977, Strauss et al., 1978- Zubin & Spring,’
1917). This episodic nature ‘is espe01a11y true ‘with the
- 'alﬁ%st universal use of;phenothiaeines. It is not clear
what proportion of sc%;zophrenics woude remit without the
use of ﬁedications. Spring and Zubin»(1977) state that:
:..a majority of schizophrenics have experienced some re-
(I _ mission and, with support are capable of improved fqpct-
‘ioning within one month of hospltalization.“ (p. 258) The
‘Diagnost;c and StatisticathanuaIHIII (1980) characterizes
schizophrenia as_involving phases'or epiapdes. As yet,
howeverk the vulnetabilfty model has not-been well res~
’earched and the main focus has been on 1ocat1ng genetic
markers" of schizophrenia which éxist prior to illness
(high-ri;k research}, /during an episode and once it is
past. The rationaie!for this~tesearph‘is that if an indiv-

*

idual possesses an un@erlying disposition to sc¢hizophrenia,

it should be manifested in some measﬁrable way at all - g’
tioesmnllt is difficult, however, to define what these
"markere” are (cf. Asarnow ét,al., 1977; Beuhring et al.,
1982; Mednick, 1966, forJexampfes of hiéh risk studies).

- Another strategy that has not' been pursued as much ds

the above method of finding'trait "markers" is locating

"markerg" of episodes——what'it'is about a person ‘that

- >




@

changes ‘durihg the state of illness. Spring and Zubin
(1977) suggest that competence (defined as "the ability to

achieve success 1n§§1gn1ﬁ1cant role contexts of everyday

[ I ‘

life “ap.’278) is orthogonal to vulnerability, but may be

a potential episode marker. At present there has been

'v1rtually no research conducted regarding thlS suggestion,

However an episode appears to be marked at onset by a

sharp decline’inxcompetence (role, difficulties) and at

P

termination by a return to premorbid comMetence. Obvious;

ly, the ex1stence of symptoms of schizophrenia is another
T A ¢

episode markeg. Zubin ang Steinhauer (1981) postulate

that other "markers may ‘'include coping failure, abnormal

speech and, thought processes, and certain psychophy51olog1cal

(e.g. skin conductance ‘and heart rate) and biochemical

measures. ) .
One méthod of assessing "markers" of the trait of vul-

-

nerability and the state of illness is to compare remitted

schizophrenics to ones that are currently ill. "Very few

) 4

studies to date have assessed remitted schizophrenics and

-the ones that have done so*have found them to haver similar

attentional déficius as symptoﬁatic patients (Asarnow &
MacCrimmon, 1978; 1981; 1982; Miller, Saccuzzo & Braff,
1979; Wohlberg & Kornetsky,,19;;f. ‘There are advanrages in
looking at remitted schizophrenics--as in high risk res-

earch, the remitted schizophrenics 4o not have the confouné

of current institutionalization or the‘complicating effects

-

of assessing currently psychotic subjects. A remitted sample’

is very similar to a hospitaliied one in many ways, as
’ ™~

s
!
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almogt all schizophrenics are now eventually releasedwfrém
.héspitals. They are usually on similar medication and)
have definitely been schizophgenic (unlike highgrisk sub-
‘ jects, of whom oﬁly 10 to 15% will ever bgcome sch}zo— »
phrenic). When c0mparin§ remitted subjects to a hospital-
ized sample and controilingAfor the effects of chronicity
and hospitalization (by both groups having similar total
. amouq;s of hospitalization), one po%entially can ascert- - .
ain“what is ﬁnique to an episode of‘illnéss and w%ich
characterlstlcs of a subject endure once the illness is
past.' The formex are markers of an episode and the lat-
ter are markers of the underlylng vulnerability. The term
"marker" is not being used-in the genetic sense in the pres-
’ ent‘context, But rather refers to potentiél "indica£$rs"
or."charqcteristics" of events.
. Car;*muét be taken to éontrol for a potential sampling
bias in comparing remitted and hospitaiized 'samples. For
example, it is possible thagia patient may be-more coopér-
.o atiye when remitted than hé/shé ﬁay have been when hosp-
¥ italized. It 1iz}mportant only to select remlttgg patients
-  who would have\been suitable candidates when they were
symptomatic. This check was done in this study by util-
izing patient files and psychiatrist's ratings and will be
expanded upon in the Method section,
. The present research compared .groups of episodic par- .
anoid and.nOnparanoid sqhizophrenics to remitted paranoid
and nonparanoid schizophrenics and normal controls. Two

-

3 ’ .

.




| .
main tasks were utilized. The first of these was an infor-
mation processing task requiring the rapid detection of 
letters, which has been found in past research to not
' distinguish episodic and remitted subjects. The second
was a stressor task which requi%ed the subject to make
predictions about their 6wn behavior and then attempt to
cope with a stressor stimulus. It was predicted that this
latter task would differentiate between the groups’in

'éertain ways which will be describedeﬁh more detail in a

later section.’

Information Processing Vulnerability "Markers”
i A major supposition of/Ahe information processing_
approach to cognition is that the result (visual images,
short term nemory, reaction Eimg, etc.)‘is rot instant-
.'anéous, but is the product of two or more stages or pro-
cesses (Long, 1980). Most of the relevant research in
‘thfg area has been aimed AE fiqdiné perceptual br attent-
ional deficits in schizophrenics--in other;words, problems
with the initial ;;aées of processing. - The ré;son for this
'research bias is that most thedries of schizophrénia have
postulated an attentional problem of some 96rt, such as a
defect in the "filtering" of incoming stimuli in the Broad-
' bént (1952) tradition ke.g. McGhie, 1970) or éenerally
slowed processing (Yates,. 1966). Whatever the specific
p}oblem, an attentional deficit is*likely to affect éli | -
ofher processes an@ the way an iﬁdividual reacts to all
stimuli. An attentionaf‘problem may not affec£ other as-

, .

pécts of informatien processing, however, if the deficit
Ve
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can be compensated for in some way. Examples of this but-
tressing effect could include: allowlng extra tlme for in-
put if Fhe deficit is hypoth951zedvto ‘lie in slow proces-
sing of‘allowing the stimulus to remain «din vrew while

-
processing continues to compensate for an encoding deficit

%% ‘(i.e. Neufeld, 1978) Component prééesses are ikeiy to

others, Even 1nclud1ng all of these quallflcatlons, however,

a fairly basic problem is being suggested, as an atténtional
deficit stands a greater probability of having a negative

impact than do other, less dependent prdcesses.

dhe evidence for an attentional deficit is mixed. Rart

-

{of the YJproblem may lie.in the fact that there is ‘little
shared variance between the various tasks J%ilized (Asarnow
et al., 1978; Neale & Oltmaﬁns, 1980). Slightly different
fabéts and )stages of the wider construct of apten?ion.are
probably being measured. .Other complicating factors in-
) clude the effects of motivation, medicaéion, use of differ-
ent subgroups of échizophreAics,'énd response styles of some
of these. subgroups (cf. Broga & Neufeld, 1281§). In the study
by Broga and Neufeld, for example, paranoid sch}zophreﬁics
were low in processing efficienéy, but higher/in their tend~
ency to resébﬁd on the task; whereas nonparanoids Qere higher
in processiné efficiency and lower in response pfbpens;ty.
More recent strategieé havye utilized'gxpefiméht?l
paradigms from cognitive psychology and have’tended'to min- -

imize the above mentiqned factors. Much of this resFarch

‘hag investigated the "visual information g;ore" .//’
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(Speriing,‘1960) or "iconic memory" (Neisser, 1967) of
schizophrenics. This store is believed to be the first
stage of processing and }s similaf to a visual persistence
effect.
There is now lfktle argument yith thé claim that the
visual system éxbibiés a persisfence effect in the
form of a rapidly decaying image or icon following
the termination of a brief stimulus.. (Long, 1980,
p. 787)
Thus, the icon is believed to remain intact after the off-
set of a stimulus for a brief period of time. Research

has indicated that this precategorical process has a large

. capacity, is rapidly fading. (in the order of milliseconds)

. and is followed by a transfer of some of the information

to short term store.
Because schizophrenics clinically appeaf to have prob-
lems "paying attention", a deficient icon has been sug-

gested as being related to these difficulties (Neale et al.,

- >

1p69; Neale, 1971). The icon, however, is a perceptual

phenomenon, distinct from attention, butfgég have':amifim'

s

'cat40ns for it.

The first measure .used with both normals and schizo-

phreni¢s to assess the capacity of the short,tefm visual

*

store (icon) has been the span of apprehension task.(Sper-

ling, 1960). This technique.measurgs the "size" ofithe'

store and is rélatively’unaffected by short term memory if

' ?easured accurately. Sperling compared a whole report

. r .
yechique where the dﬁbject was required to report a whole

”

‘ N




array of briefly presented stimuli, to_a partial report
tecﬁnique where the subject onlf had to report some por-
tion of the array. In the latter technique, the subject
was cued by a tone to report certain stimuli. Consequentlf,
since the process ;f responding ih itself did not interéere
as much, short term memory did not interfere and performanée
improved. Estes and Taylor (1964) and Estes {1965) have
also developed a technique for assessing perceptual span
using the partial report technique. The relative advant-
age; and disadvantages of these techniques will be detailed
further below.

This differentiation from memory is significant, as
schizophrenics have béen shown to have greater memory

-

probleﬁs than normals (Koh, 1978). With practice, it is
1ike1§ that the reporting of the stimuli becomes e}ﬁost
an autoﬁatic process. for the subject_(Schneider &JShiff;
rin, 1977). Consequently, the assessment of the short
term visual store is likely to be‘relativély unaffected
by motivation. It may still have the problem of response
style discussed above (Broga & Neufeld, 198la), however,
this problem can bg partially taken into account by assess-
ing the overall pattern of ggoup differences. For example,
more "liberally responding” parqnoids should be advantaged
., on certain tasks, indicated by better performance, whgreas,

more conservative nonparanoids may perform less well on

those same tasks. If this pattern 'does not exist, a resp-

onse style explanation of the results cannot legitimately

1
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" be made. Other criticisms areaﬁpplibgble as well, sﬁch
as the exclusive use of ;etters-qumbers stimuli in past
research and output interference (as reported by Long,
1980). The exact mechanisms of performanqe on these ﬂasks
are far from resolved and interﬁfetation of.the‘present
research zill not extend to specific processes, but rather
to patterns of group differences. This issue will be re-
turned to later in the section.

The first study’to assess short tefm‘visual store
in schizop@renics was that of Neale et al.” (1969). They
used Estes' fechnique where the size of the array was
varied (one or eight letters) and the subject had to re-~
port whether or not a "T" or an'"F":was presén;. They found

that the span size was reduced for schizophrenic§‘(both‘

R
'l

good premorbid paranoids and poor premorbid ngnparanoids)

only in the presence of noise (eight letters). Neale (1971)

-

basically replicated these results, again finding no diff-
erences between subtypes of échizophrenics, but in'addition
ghowed that other types of‘psychiatric patients and instit-
utionalized inmates did ﬂot show the 'reduced span. A
problem with this procedure is‘tpat the letters must be
processed to the point of mganing (Neufeld & Broga, Note ) )
to determine whether or not a "T" or "F" is present. It

is possible that this processing is more tha; what is re-
quired in other iconic memory tasks.

g
Cash, Neale and Cromwell (1972) used a full report

o

K

proced nd found no differences between acute schizo-




phrenics and nonschizophrenics (primarily neurotic pat-

gents). They interpreted this data as an indication of
adequate iconic storage in schizophrenics, however, given
the confounded nature of the full report strategy, as
discﬁsseé above, this i;terpretation is questionable.

' <
pavidson and Neale (1974) suggest that this finding may
be due to the possibility that schizophrenics initiaily
process fewer letters, thus have fewer to reéort (ahd
therefofe do poofly in partial report), but in a full re-~
port'strategy; there may be less interference potential
during report. Because nonschizophrenics proceés more
letters, and have more to lose from short term memory,
they are at a Qisadvantage' resulting in similar perfgzm-
ance for both groups.

Knight, Sherer and Shapiro (1977) compared the full
report to the partial report technique and found that éome
schizopﬁrenics (ovérrﬂclusive) performed as did the con- . >
trols, whereas others (middle and underinclusive) per-
formed poorly under both conditions and did not appear to
have the normal advantage of partial report. These results )
are at odds with thet above study, perhaps because of the
type of patients and subtypes used. Cash et al. gave very
little information on their subjects so this hypothesis
is difficult to evaluate. .In addition, some schizoghrenics
may not have the usual advantage of partial report tech-

niques due to the reason suggested above by Davidson and

Neale (1974).
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Davidson and Neale (1974) examined the effects of the
targét-noise similarity on the perceptual span using the
Estes procedure. For example,‘they varied the similarity

of the noise or background letters to the target, a "T"

‘'or "F". Schizophrenic's perfgrmance was poorer than al-

coholic controls, but the’ target-noise manipulation aff-

ected both groups similarly. They conclude that schizoph-~
reniés have similar iconic recognition processes to cont-
rols, but éimply perform them at a slower rate. Davidson
and Neale"s study,.however, actually mea§ured accuracy of

report as opposed to speed“of processing, thus their res+

ults cannot be taken as clear support for the schizophrenic

slower speed of processing hypothesis. Broga and Neufeld
(1981b) suggest that the:
...parallel decrease betwéeh patients and controls in
‘target letter detectiog with increased noise target
letter similarity could be taken as evidence against
a slower processing rate...however, testing the comp-

arative rates of change in performance may be tenuous

in this case sinhce it is possible that the increase

in the required number of stimulus featureg over the

similarity conditions may not have been large enough
to reveal such inequalities in performance rate
changes. (p. 560) °

Broga and Neufeld (198la) assessed paranoid schizo-

phrenics, nonparanoid schizophrenics and normal controls on

partial report procedure. , They displayed eight letters

»>



13

briefly and varied the length of time Between brécue and
display, and display and postcue. Eive differeny.delay
times from display to postcue were assessed (0, 100, 200,
300 and 600 msec.). The cue indicated to the subject to
report a single letpgr, ;ather than a row, in order to
réduce the processing required and response demands upon

the subjects. A_significant main effect for groups was
found-~-all gfoups were . distinct at precue, order of per-
formance was normal, paranoid, then nonparanoid, and at one
postcue (100 msec.), only the normals and paranoids differed
significantly, while the-nonparandgds fell inbetween.
Consequently, there was some evidence of inferior itém
detection among schizoph;enics ﬁnder precue and one post-
cue condition,‘but'not all. ' It seems possible that by hav-
ing a longer time between display and postcué, schizophrenic
déﬁicit was compensated for by allowing longer processing
time.

Asarﬁow and MacCrimmon (1978), using a similar tech-
nique as the Neale studigs; again found no paranoid-non-
paranoid differences and fotund that both hospitalized and
remitted schizéphrenics showed a deficit. All schizo-
phrenic groups did more poorly with inc;eas;ng numbers of
irrelevant letters. Therefore, this task appéars to be
relatively &naffected by the stage of“devélopment of dis-
order, as a precategorical brocessing defect has also

been found in a subsample of high risk subjects. (Asarnow

et al., li}P), It may, however, be sensitive to variations
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in procedure or the use of categories other than paranoid-

nonparanoid or premorbid adjustment, as indicated by Cash,
Neale and Cromwell (1972) and Knight, Sherer and Sbépifb
(1977) . ’

Asarnow and MacCrimmon (1981) .-replicated and extended
their egrlier results by comparing carefuliy selected groups
of remitted_schizophrenics} remitted’ﬁanic—depressivés and
normals on the same task as their previous study. The
schizabhrenics made fewer correct responsgs)than béth'other
groups when more (féur and nine) irrelevant letters were |
present. A subgroup of the schizophrenics, which éouid not
be distinguished from the rest of the sample in terms of
symptom type o} severity, ;djustment, demoéraphic featurés,
) étc., aécounted for these differéhces. d
| It should be noted that the Agarnow studies analyzed
raw scorés only, nbt}th;‘éoérected scores using Estes'
procedure. They also utilized a somewhat different method-
ology than the usual span of apprehension taskf--their stim-
uli were presented via a slide projector equipped with a
tachistoscopic shutter, rather than being presented direct-~
ly on a‘tachistdscope'vieWer. The, projected images were
larger than othéer studies (2.5 cm long)a( Becéuse of these
grocedural differences, it is not clear whether or not their
studies tapped a similar process to the Neale et al.astud-
ies.

A number of studies have,élso been performéd using

'pther»techniques to assess the icon in schizophrenics (e.q.
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éaccuzzo,,ﬁirt‘f Spencer, 1974; Saccuzzo & Miller, 1977;
Brody, Saccuzzo & Braff, 1980; Saccuzzo & Braff, 1981).
Thes; studiés-have used the backward masking procedure,
where a stimulus is presented briefly and then a "mask"

s displayed following it. A major assumption in this pro-
cedure is‘tﬁat the mask "erases" the visual persistence
effect (Long, 1980)5 By varyiﬁg the time between stimulus
and magk‘(inter—stimulus-inter§a1), one can theoretically

. chart the decay of the icon and rate at which decay occurs.
This approach is aimed primarily ét duration of the ‘icon,

' whefeas the preceding one is direi’ed at its size aﬁd‘cap-
acity. The ﬁajor problem with the masking procedure is
that it is not really known ‘what tﬁe feal effects of the
mask are and o?hér ppssibili?ies besides "erasure" exist
(Long, 1980), such as an 1ntegration effect where the
mask degrades the ;timulus. The backward masking studies
will not bé reviewed in detail, as this procedﬁre was not .
used in this stﬁéy. For a review, see Bfoga and Neufeld
(1981b).

' Aé in the span of appreh?nsion data, it seems ag,though
the effects of backward masking are ‘consistent over the
dévelopmenta{ phaseé of illness. Miller, Saccuzzo and
Braff‘(l§?9):showed that remitted schizophrenics (asymp-

tomatic for three-months prior to testing)’weré susceptible

. . / ..
N "to the effegfs of the mask and showed slower processing

- times. Steronko and Woods (1978) found‘thét‘a sample of

‘college studéﬁts with-a séhiibtyﬁic profile on the MMPI

v g .
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(2-7-8), but no thought disorder required‘a longer inter-
. : B

stimulus-interval than normals to recognize target. let-

L]

-

ters, Furthermore, the $c scale on the MMPI was a statist-
ically significant breéicto; Bf critical inter-étimulus-
interval. In a recent study (?accuzzo énd Schubert, 1981),
botﬁv;ch;zophrenic aaolescents and adolescents with “schizo;
typal personalities” demonstrated a backward masking

deficit. Oﬁly the schizophrenics required a longer stim—-_

ulus duration for accurate identi{}catiqn in an unmasked

-

condition. 1
The c0nclusion§ reached from all of the various strat-
egies used to assess the icqn attribute schizophrenic de- . J
ficiency to speed:of processing, rather than a deficit in
the icon itself'(xnight et'al., 1980; Spaulding et al.,‘ﬂ
1980). Few diffefences have been deﬁonstratéd'between
paranoid and nonparanoid schizophrenics. In addition, as
noted above, (Asarnow & MacCriﬁmon, 1978; 1981; Miller,
Saccuzzo & Braff, 1979) the problem appears to be relat-
ively unaffected by the stage of development of the dis-
order using eitﬁer the span of apprehension task or the
masking procedure. The deficit may also be specific to
schizophrenics (unlike many otﬁer "schizophrenic" defic-
its), as other groups of psychiatric patients or institut-
ionalized subjgcts performed normally (e.g.ﬂAsérnow & Mac-
Crimmon, 1981; Néale, 1971; Saccqzzo & Braff, 1981).
A reduced span, as indicated by le§s accommodation
of increasing numbers of irrelevant stimuli, and a sus-

ceptibility to masking appears"to be evident in schizo-

/
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phrenics. It .is possible that both the stimuli and mask
as} as distractérs to the patient,and.reduce their speed
of processing: distractoré referring to the additional
Astimuli in the former ease and the mask itself in the
latter case. This interpretation must be gualified by
the above noted criticisms (Davidson & Neale, 1974)
mainly surrounding the differentiation betweénfséeed~of
processing and the quality of the icon. 1In fgct( be-
cause of the confusion over exactly what is being meas-
ured (speed of ‘processing, iconic storage, span of- ap-

~

prehension), the task in this study was assighed the
neutral namé of letter detection. The -underlying -
reasons for this processing deficit -is not the focus

of the present study. Of major interest is the consis-
tency of the finding over phases of development of ill-
néss}and the relative independence ofqthe deficit to symp-
tomatdlogy. Bécause the findings of the spanQOf apprehen-
éion task are slightly less complex than the backward
masking‘task, and because ﬁumber of irrelevant stimuli
will make the £ask §omewhat more comparable to another
part of the study (see laterssections), this procedure was
utilized. This aspect of the study was essentially a
replication of pfgvious findingé comparing hospitalized

and remitted paranoid and nonparanoid schizophrenics,

]

usiﬁg number of distractors and number of trials as withi\)

'

in group, factors.

L]
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Competence and Symptomatology

!
competence

If schizophrenics deﬁonstrate an information pro-
cessing deficit that is relatively independent of the \
stage of disorder‘and symptomatology, what are some poss-
ible ihplications of this finding? :One potential answer
to thié questloh is that éomﬁetence and methods of cbping
wi?h the underlying disorder are Qhat diétinguisﬁ schizo-
phrenics from one another., Competence, as dgfined here,
is something which is'relatively stable and may be orthog-
onal to the schizophrenic process (Spring & 2Zubin, 1977).
Spring and Zubin's definition of competence seems closely
aligned to coping ability and was not the same defini;ion
utilized in the current study. Coping ability, on the other
hand, is a reflection of héw an individual deals with
éiressés and events at any given point in time. Competénce

>

and coping ability are related to each other; competence
could be viewed as a "trait", wherea; coping as the
"state" of the ﬁrait. The marker of the episode could

be a sharp decline in coping skills at onset and a return

to premorEid coping skills at offset.

There is some research that indirectly supports this

'viewpoint and attests to the significance of competence

measures. ‘Lewine, Watt, Prentky and Fryer (1980) found

that preschizophrenic's interpersonal, but not cognitive

skills differentiated them from their peers (measurements

were taken retrospectively from school records). Lewine,
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.Watt and Fryer (1978) found that childhbod interpersonal

competence could differentiate éubtypes of adult schizo=-
phrenia, with schizoaffectives héving the highest compet-
ence, paranoids with intermediate competence and undiffer4.
entiated schizophrenics with 'the lowest. These studies

can be criticized on a number of points, particulérly<on”

»
-

the generality of the measurés,(high risk ‘researth has

shown. that only very subtle cognitive deficits may be

$ .

apparent early- Asarnow et'al., 1977) and the possible

A\

interaction between early /information processing manifest-
ations and "interpersonal skills.

In another vein, Roff and Knight (1978), Knight, Roff,
Barrnett and Moss (1979) and Knight, Roff and Watson (1981)
have questioned the utility of cognitive symptoms in terms
of predicting long term outcome. They essentially found‘
that affective symptoms and interpersonal skills predict
oufcome better than thought disorder symptoms. These stud-
ies suggest that the construct of interpersonal or social
competence may be a major determining force in outcome.

In these studies, however, the Fhought disorder scale
measured global symptoms which included delusions, hall-
ucinations, confusion and bizarre thinking, The affect-
ivity scale included such symptoms as apathy, pogr inter-
personal relations and withdrawal. It is possible that
patients high on thought disorder sympgoms were more sim-

ilar ,to paranoid schizophrenics and those high on affect-

ivity symptoms were more similar to nonparanoid, process
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schizophrenics. " Thus, they may actually have been dif-
ferent subtypes of théught disorder symptoms rather than
totally different c%asses. This differentiation will be
detailed further beldw. 1In addition, it seems likely

that their -measures of int ;sonal skills and’affect—"
ivity were correlated, g;ﬁs/it is not surprising that both
were_predictors of outcome. Another studf, howe¥er, .$ |

(Klein & Williamson, 1981) found‘virtudlly no relationship

between premorbid adjustment and affective symptoms. Two

_other’recent studies. (Watt et al., 1982; Parnas et al.,

1982) show that high risk children had no indication of

i

"early withdrawal, but did have interpersonal difficultiég.

E]

" Note that the Knight et al. studies investigated the rel-

ationship of'symptoms to outcome, whereas the others men-
tioned (Klein & Williamson, 1983; Parnas et al., 1981;
Watt.et al., 1982) assessed premorbid aéiustment. It is
impossible to know at this date_whatrthe outcome for the
high risk children will be--such as whether or not those
with interpersconal aifficultiesaaré more likely to be
diagnosed aé schizophrenic in the fuﬁure. The exact comp-
cnents of competence have'not been delineated as yet,
however, it appears that interpersonalocompetence is rel-
éfed té outcome (cf. StoffeImayr‘é Hunter, 1983).

Subtypes of Schizophrenia

It is‘widely acknowledged that the category of schizo-
phrenia is extremely broad and the variation between dif-

ferent types of schizophrenics is great. There are a num-

ber of subclassification schemes that have been researched, .

’
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including tﬁe p;ocessf;gactive Xusuallghbased on pre-
morbidfcompetence); acute-chronic (usualiy baéed dh length
of hospitalization) -rand paranoidrnonparanoid‘dfétiﬁctionsu
AThe first two dichotomies are related to the developmental ,
course of the illness, and the chronicity variable espec-
ially is éonfoundéd with institutionalization and changing
samples ovér time (Strhuss,wl973). For example, not only
does the chronic group have a longer period of illnegs,
they also tep? primarily to be more nonparanoid and process
in nature; Ugfortunately[ it is not clear whether the
patients or the 'symptoms change over, time (Strauss, 1973).
Strauss cites suggestive evidence that paranoid patients
gradually disaﬁpear from hospitalized samples. Depue and
Woodburn (1975), however, found results that support the
idea tha£ parangid symptoﬁatology.disappears over time.
They looked at recqrds of rehospitalization of patiénts
diagnosed§s paranoid ;;hiioph;enic at first ad;;:;ion.
Half of the sample remained paranoid on subsequent admis-
sions; while the other half changed té nonparanoid. These
results only apply to Héspita}ized (thereforeﬂ morg chronic)
patients. The problem of diagnostic upreliability also:
ekists——kgowing a patient has had sewveral previous agmisl
~sions may increase the likeliMood gf‘a nonparanoid 'dkiag-
nosis. The é:ssibility that paramoid symptoms may de-
crease over increasing amounts’;} illness and ‘hospitaliz-

ationp is not an issue in the present study, however, as

subjects.were equated for length of hospital;zation.

-

A

N -
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Paranoid thought disorder appears to be quie distinct
.from other schizophrenic thought disorder clinically and
}t is demarcated by the presence of a delusional system
often without cllnically apparent intellectual deterior-
ation. Nonparanoids have no suchisystem, but have the symp-
toms of fragmented thought, flat affect and social with-
drawal. This dichotomy is therefore a symptom based one
rather than being determined by the development of the
disorder. 1In sum, patients in this study were subclass-
ified inéﬁ paranoid and nonparanoid categories for twe

L

reasons:

1) This classification has shown research promise in terms
of reducing group heterogeneity and demonstrating system-

atic performance differences (e.g. Broga:& Neufeld, 198la;
i

Chapman & Chapman, 1973a; Goldberg et al., 1968; Neufeld,

1976).._Berkowitz (1981) has noted some problems with the

’

distinction, particularly in’  the inconsistent ahd poorly
repofted‘wafs that it is measured across studies and the

consequent probléms with comparability. The present study

attempted to measure the distinction as reliably and compre-

v

hensively as possible.
.2) The paranoid/nonparanoid dichotomy is symptom based and
therefore thecretically is limited to the episode of ill-

ness: Little is known about how remitted paranoids and

\ =

nonparanoids differ froﬁ each other and indeed if they do

in any systematic way.

<
-~ -
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The Relationship between Competence and Symptomatology

Major résearchers into the relationship between pre-
morbid competence and schizophrenia have been -Zigler and
Levine (1973; 1951a7 i981b). They have extensively dis-
cussed premorbid competencg and the paranoid/nonparanoid
distinction (Zigler, Levine & Zigler, 1976). It has been
shown that iﬁ hospitals with a wide .diversity of patients,
those with good premo;bid adjustment are about equally
distributed between paranoids ;nd nonparanoids, @ut al-
most all patients.with poor premorbid adjustmeqt are non-

quanaﬁds. This conclusion is not universafly hegd, as

shown by Eisenthal, Harford andfgolomon (1972), who found

‘paranoid status to be indebendent of premorbid competencé

and cbron%pity. Nevertheléss! Z2igler, Levine and Zigler
(1976) use their.findings to postulate a developmental model
of sch¥zophrénia and hypothesize tBat the paranoid schizo-
phrenic is at a hiéhet developmental stage than the nonpar-
anoid. Cromwell (1972) haé also suggested that because
pafanoid’symptomsjapped} clinically to require moére ad—
vanced cgbpitive development, these may be more predoﬁin—
antly fahnd in the more intelligent and more cognitively
advanced person. Thus, Cromwell states thaﬁ.clinical symp-
toms may be telling us more about the cognitive lewvel

(or c@mpeteppe) of the patient than about the disorder it~

self.
\,:“,a R

If Zigler and Levine are correct, the paranoid schizo-~

phrenic with good premorbid competence should show relat-

‘ively 1little disorganization and social withdrawal and the.

P
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nonparanoid Qith poor premorbid competence should demon-
' strate the opposite symptom pattern.‘ The nonparanoid .
with good competence may fall somewhere inbetween.
It appears possible that prgmorbid competence may

be an interaction of a number of variables, inclﬁaing
early information processing and/or related deficiés,
social and environmental factors. The associatioh bétween
the identified, relatively consistent informatipn pro- "
cessing deficit, episodes and stressors.potentially could
be fairly complex. For examplg, life events, or sub-
jectively disturbing, if not objectively hazardous (cf.
Rabkin, 1980; Spring & éoong, 1982) events méy arise for//
whichith deficit is critical (cf. Neufeld & Broga, 1981,
regarding the concept of "critical deficit"). Another '
possibility may be that the deficit may simply be correl-
ated with another, unidentified deficit which is criticail
to the events. Other more complex possibiligies exist, '

however, for the purposes of expedience, the firstnalter-

native was the workinglpoéition adopted by the presen£

résearch. urthermore, it was hypothesized that the in-
—dividual®’s competence influences this rela%ionship between

these variables, It is possibly not intimately related

to the basic schizophrenic process, but has a significant

effect on it, especially on how the individual cobeé be-

fqre, during and following illness. It is posgible<that

competence may distinguish éroups of schizophrenics and

may predict the type of symptoms they display during an



illness episode, hence the relationship between premor-
bid competence and paranoid/nonparan?ia schizophrenia.
The type of symptom "chosen" by the patient may be to
some degree a' reflection of their underlying competence
and current coping style (see Figure 2).

Distinction between "Traits" and "States"

At this point it is important to recognize the relat-
ively arbitrary distinction between "tréitsﬂ and "states"
(Allen & Potkay, 198l). A trait typically refers to an
attribute of an individual tpat is consistent over time,
wherea§ a state ;efgnsnté;;omething more changeable, such
as a‘moéd.‘ Theré -are ﬁ6 currently-accepted criteria for
determining when a state becomes a trait (that is, how

-~

long must the mood last, for example). Allen and Potkay
(1981) note the generalmconfusion and potential nonfalsif-
iability in this area of research partly due to an incon-
sistent use of labels (i.e. the same lébel has been used
to fefer to both states and éfaits{ and the use of the
same instrument with changed instruc;ioné for measuring
states and traits (e.g. "How do you generally feel?" as
opposed to "How do you feel gggé").

In the present context, these problems were partially
overcome by the use of differing labels ané differing
measuring techniques. 'For example, comggtence Qas assessed
in qgite a different way than current coping. What are

- , .
being Féferred to as-traits &n the present study (competence

i

and vulnerability) and states (episodes or symptoms and
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differing methods of coping) merely refer to consis-

tency over time or the collective p}esence or absence of

a pérticular characteristic in the former case and the‘

distribution of symptomatology or different "amounts" of

a characteristic over time (Neufeld, 1982b) in the latter

case. One must bgar in mind that the set of factors that

are associated with the trait could be quite different

from those related to the state (Neufeld, 1982b).
Premorbid social competence, as measured by the

Zigler-Phillips (1960) scale (and modified by Zigler &

Levine, 1973), is a composite score based primarily on

demographic data. The si* "items" used are age, education,

marital status, occupation, employment history and intell-

igence. This ﬁeasure was taken in the present study in

order to assess the relationship between social compet=-

ence and symptomatology (paranoid/nonparamnoid), stage of
development of disorder (hospitalized/remitted), iconic
processing deficits and straéegy of coping response.

No one to date has attempted to simultaneously assess
what is the same and what is different between a hospital-
ized and remitted schizophrenic sample. That goal was one
of the major aims of this research. It was hypothesized
that what remains constant across groups is an iconic pro-
cessing (letter detection) deficit and what changes is the
ﬁay the individual makés subjective appra%sals or judg-
ments regarding stressors and copes with these same

stressors. This discussion wii¥ now turn to these latter

topics.
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Subjectively

Stressful Event

Trait | State of Illness

Vulnerability to Illness: + » Presence of Symptoms

Iconic Processing Deficit Type of Symptoms

"marker" of vulnerability--
- Paranoid Nonparanoid

{(unclear at present eiact

phrenia) .

$ Coping Ability (changeé

Competence

| with episodes).

Figure 2: Tentative model of "states"” and "traits".
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Arousal, Stress Appraisals and Coping: Potential Epi-

sode "Markers"”

‘The hypothesisvthat schizophrenia is exacerbated by
an increase in life stresses prior to an episode “of-ill-
ness has yielded discouraging results, While schizo-
phrenics generally report increased stresses, these tend
to be relatively small increases and it is not known J .
whether they are cause or effect. <Clancy, Crowe, Winokgr
and Morrison (1973) found clear precipitants for only
eleven percent of schizophrenics and Harder et al. (1980)
found that the relationship between life stresses and
pathology only accounted for three to seven percent of
the‘variaﬁce. Thus, it appears,phat the relationship
between life stresses and schizophrenia is small, al-
though Dohéegwend ?nd‘Egri (1981) suggest that it
is underestimated. They propose that there may be an
interaction of additive effect between unusual and usual
or everyday-life events resulting in a“greéter impact for
those more vulnerable to schizophrenia.

If there is no appreciable increase in life stress,
tﬁen what may differ between the résponses of schizophren-
ics and nonschizophrenicsﬂéb stress are: 1) physiol-

ogical arousal to stresses may be higher than normal,

resulting in greater anxiety in similar situations; 2) cog-

nitive appraisal of sfressful situations may be different

than normal and/or 3) coping strategies may be di;ferent

or inappropriate to the situation if appraisal is incorrect.
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All of‘thesg three'hypbtheses could lead schizophrehics to
have a more pronounced response po fewer or different
\étressés than normals. There"l some evidence in the 1life
stress literatﬁre showing that events reported as person-
ally stressful by schizophrenics\are less objectively
stressful than those reported by depressives or normals
(Beck & Worthen, 1972; Spring & Coons, 1982). The focus
will now turn to physiological response to stressful stim-
uli.

Physiological Arousal

Some early theories of schizophrenia have postulated
a link between attention and arousal (Silverman,.l964).
Silverman suggests that early in life all schizophrenics
are overaroused, but the paranoid schizophrénic léarns to
cépé by becoming hypervigilant in terms of scanning\the’
environment for potential threat; whereas the nonparénoid
attempts to avoid anxiety by‘hirecting attention aWaQ
‘f;om the environment onto internal processes (minimal

scanner). This theory would predict that acute schizo-

phrenics of both\types would be overaroused, as in an ep-
* .

isode of illness, and the coping mechanisms would not be
working effectively.

ﬁnfortunately, the state'of the data make it impos-
gsible to draw firm conclusions about schizophrenics'
arousal and especially‘the link between arousal and at-
ten;ion. A number of studies have found that schizophren-

ics’have‘a high resting degree of arousal (under no

‘ 2 Y

Al
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stimulation) (Crooks & McNulty, 1966; Fenz ; Velner,
1970; Goldstein & Acker, 1967; Magaro, 1973; Marks et al.,
1960; vVan Zoost & McNulty, 1971; Williams, 1953). The-
reé&ité did not hold for all autonomic measures and

tended to be most consistent for heart rate and skin
conductance. Many of the studies' results are confounded
with chronicity and medication, however, both of which can
influence arousal. For example, a sedentary existence,
as in an institution, could increase heart rate. Spohn et
al. (1977), in a well controlléd double blind study, found
that drug treatment effects were demonstréble primarily‘
for skin condﬁctance and heart rate and tended to reduce
autonomic activity over time. 1In the above. cited studies,
hoﬁever, the high resting levels were found for both
medicéted and nonmedicated subjects, and especially for .
chronic patients. Depue and Fowles (1973) drew thg con-
clusion that chronic schizophrenics are overaroused in
terms of electrodermal activity (skin conductance). Few
studies to date have looked at érousal in échizophrenics
without the confound of large amounts of institutional-
ization.

The differences between schizophrenics and normals
tend to be'grgatest at resting levels, and normals may
show a greater reaction to stressful stimuli (Crooks &
McNulty, 1966; Fenz & Velner, 1970; Van Zoost & McNulty,
1971). The latter two studies indicated that reactive

schizophrenics were more similar to mormals than process
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schizophrenics on some measures. Unfortunately, in'both

of these studies, the‘designation of schizophrenia was

again.confounded with chronicity, with the process groups
being far more chronic than the reactives. Bernstein

et al. (1980) suggest that,chronic's underresponsiveness

. may be due to the lack of specificity in‘the stimuli used.

Thgy found that increasing the significance of the task
increased their viailance and decreased their hyporespon-
siveness. If schizophrenics do show a lesser physiolog-
ical increment in stressful situations, it may also be
due to a ceiling effect (Scﬁmolling & Lapidus, 1972)--
there is simply less room for cgange as arousal is already
so high. 1In addition,'afousal in a reséing state méy be
high, aqs Magaro;(1973) notes, because schizophrenics are
not in a true "resting" state in the laboratory, but are
threatened or overgtimulated by the novelty of the sit-
uation. '

It seems that some schizophrenics‘are in a ;tate of

' geheral overarousai,_but this comclusion does not rep-

regsent the whole}piéture.’ Arousal may vq;y between.sub-
classificatiéns of schizophrgn;cs. For example,~ponpar-

‘ anoidbpatients may be, more arouséd and less able to habit-
uate to stimulation tﬂaﬁ.paranoids (Berkowitz, 1981).
Using éalvanig skin response (GSR) as a meafure of arousal
during a ﬁonstressful habitu&tion task, Rubens and Lapid-

~us {1978) foqnd that schizophrenics (both inpatients and

s
outpatients) could be divided into overresponders and under-

1
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responders in terms of the GSR orienting response. Each
of these patterns of arousal was distinct from the non-

schizophrenic subjects. Their inpatients were much more

-

chronic than ﬁhe‘outpatients (almost twelve years versus
just over four months of £ota1 hospitalization) and
‘tended -to be more severely ill on some measures of pathol-
ogy (Rubens, ﬁote 2Z). In this sense, the outpatients were
less symptomatic and severely ill than the inpatients,
although Rubens hesitates to call them remitted. In add-
ition, Rubens and Lapidus tested all subjects after a six
week delay.and found that‘some subjects changed their
responsei(about 25%) into the opposite pattern. The
authors used these results to suggest that the ;chizophrenic
is deficient in dealing with stimulation, whether it is
intérnal or external in origin. The two modes of arousal
were thught to be atfempts to modulate stiwulation and
the- changes over time were seen to represent an attempt to
compensate for this deficit. This idea is supported by
the finding that more of the outpatients (8/20) were chan-
gers than were inpatients (3/20). It is possible that thé ‘
outpatients’ in this study were more infact and makiﬂg more
effort to cope wiﬁp their deficité.

Rubens and Lapidus (1978) also suggest overresponders
;eacted to a normal range of stimuli as though.the; were
all potentiai dénger signals. This category sounds suspic-

iously like paranoid schizophrenia, although they did not

investigate or suggest this category. Caution should be

T4
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‘exercised on thi§ point, however, as Neale and Oltmanns
(1980) note that the physiological responder/nonresponder

distinctiop has not been shown to be related to tradit-

~

I

/

ional subgrcupings S8f schizophrenia.
Séveral récent studies (Straube, 1979; Zahn, Carpen-
per & McGlashan, 1981) have recognized the need to assess
pﬁysiological responding in acutelschizophrenics. Straube
demonstrated that acutely sympedmptic subjects show a
high proportion of. nonresin terms of skin conduct-
ance. Zahn et al. found schizophfenics to have,a higher

heart rate and skin conductance fluctuation than normal,

-

but a decreased response to several tasks (rest, mild
tones, reaction time and mental arithmetic). In addition,
Straube compared medicated and nonmedicated schizophrenics
and found no differences in terms of nonresponders versus
responders, but did find that thﬁse on pedication tended
to have lower skin conductance. Thus, these two studies’
appear to have fairly similar results to those noted above
with chronic gﬁbjeéts; acutghgchizophrenics may havev
higﬁer resting physiological levels of heart rate and
skin conductance, but less responsé to certain tasks.
Tacono (1982) compared remitted schizophrenics to
normal subjects on heart rate and electrodermal response.
Similar to Straube's study,  there were a sur%rising number
- of skin conductance nonresponders in the remitted group,
but no differences in terms of heart rate. Thus, it is
possible that heart rate is diffe:;ntially affected by

episodes, whereas skin conductance is not. This specul-

kY
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a%ion, however, is an unanswered question at tﬂis time,
aé no.stuay prior to the present one has assessed phys-
iologiéal responding comparing groups of remitted and
epispdic schizophrenics. This EOmpafison was one of the
aims of the present study.

. N

.

Cognitive Appraisal and Coping Strategies: Past Research
Y

Very few studies have investjgated cognitive factgrs,
related te anxiety in schizophrenia—fghch as how the
schizophrenic interprets his/her arousal, how subject-
ively'anxiety arouglng he/she rates the situation and
how.he/she copes with arousal. Tpe.only‘research to date
to specificially compargﬁschizophrenics' ratiﬁgs and
arousal has been that of Shean (Payne & Shean,’975; Shean,
+1982; Shean, Faia & Schmaltz, 1974; Shean & Faia, 1975).

Shean (1982) views the thought disorde; present in
séhizophrenic episodes as a defensive manouvre to control
responses ﬁo stressful, threateniné situations. He sug-
gests that nonparamoid schizophrenicé may withdraw énd
.avoid focusing attention externally because not to do so
would result in increased arousal ang stress; whereas the:
paranoid schiiaphrenic may utilize coping étfategies‘or
defenses such as projection, involving focusing their

<o

attention in a particular way. This hypothesis depends

on intact selective attention in paranoid subjects, as

éhey are presumed to have the ability to control wheTe in
. ) .
" the environment their attention is concentrated. 1In a

-~

dichotic shadowing task, paranoid schiszhrenics were able
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to a;tend to material that was re}ateé to theiré?elusions -
(Schneider, 1976). The results imply that the information
related‘to delusions affects the paripoid schizophrenic in
a similar way to infor@atnan\which normals‘consider.to be

important. Straube and Germer (1979) also found no deficit

in schizophrenics on a dichotic task with relevant afﬁeét—

-

ive stimuli for all groups, unlike Schneider's task, where -

the information was only relevant to the paxanoidsf Par- ;

y'
anoid patients, therefore, ma* appear to be inattentive to

certain aspects of the environment because they_ are scanning

for information that they consider to be relevant and pot-
entially threafén&ng. This idea is quite similar to

. N -
Silverman's (1964) theory. He hypothesized basically that

paranoid schizophrenics cope with their '#nternal arousal
5 v
by being hypervigilant, excessive scanners and nonparanoid .
. v e
schizophrenics cope by focusing attentioq internelly
- -

and mini?ally scanning the environment.

. These hypotheses were given support by Shean, Faia and
. - - ' ; l i
Schmaltz (1974). This study attempted to look at the —-

. ¢ .
patterns of cognitive appraisal in paranoid. and nonparancid

ébhizophrenics. Stressors (e.g, sliﬁgs of homocide wictims,

® ’

white noise) were administered to the subjects, while

t

physiologiocal récordings ere tak;n'ana stress ratingé
made by the subjécts. e pa;gnoid subjects tended tp deny
(underrate) their physiological anIety, whereas tﬁg/;;n—
paranoid subjects tended to overfate their physiological
responses by reporting to be dlsturbed~by all stimuli.

According to Shean et al., the results indicat; that the

A 3

-
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. ) »
paranoid group was overcontrolled with a rigid cognitive

‘'structure, while the nonparanoid group appeared to be de-

ficient in cognitive strategies and control of féelings;
Payne and_Shéan (1975) aga}n foﬁn§ that paranoids

underfate their responses and this tendencyAiﬁcreased

over trials, however, the’normals and not the nonparanocids

tended to overrate. One prgblem with both of these studies

is that there were group differencegfin chronicity which

potentially could acpount for the results. The nonparanoid

groups were both considerably mpgre chronic than the par-

-

_anoids. The correlations between'hospitalization’and

ratings indicated that the longer the paranoids were
hospitalized, tﬁe more they ﬁnderrated. It appeafs‘ggat
the length of hospitalization may have accentuated the

paranoid-nonﬁaranoid differences in this study.

-
-

Shean has attempted to compare subjective appraisals

of anxiety to physioclogical anxiety in terms of overraters .

-

and underraters. What may be unique to schizophrenic
. e - ,
arousal may therefore not necessarily be the absolute

levél, but the interpretation of the arousal and the sub-

sequent attempts at coping with it.

Cognitive Appraisal and Coping Strategies: Neufeld's -

-~
-

Model

A recently proposéd model of stress and.psychopath-

ology (Neufeld, 1982a) can be seen to be related to “the
above ideas. Neufeld has hypothesized a decisional model

of anticipatory stress, formulated accbrding to mathem-

atical expectancy .theory, which is aimed'primarily‘at
4

1
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appraisal of available coping resources. When a peison is

making a decision about coping with a situation, a number

«

of variables must be taken into account, such as whether

entry into the situation is optional‘Br not, the per-
ceived likelihood of it being stressful and the perc%ived
seve}ity of the stress. The expected stress (E(stress))

]
in a situation is thus an appraisal based upon these

. variables.

.4

This formulation.can be related to psychopathology
in two ways. The first of these involves the content of
the judgments. If a'persog tends to anticipéée negative
outcomes and severe stress, he/she is likely to have a
high value" of E(sggéssk. This judgment, could in turn,
be related to the depressivé's pessimism and feelings
of hopeleésness. ;

The second way of relatiné~£hi§ formulation to psycho-
pathology invogyéé the availability or efficiency of the
jgdgﬁents irrespé&pive of content. An individual who has
a decreased capgcity to process and synthesize inform;
ation, for ‘example, aésociated with schizophrenia, will
probably have difficulties making stress felated judgments
as well. This initial difficulty would be related to |
making the judgments regarding the qomponenté of E(stress).
A deficit may be evident pa;ticﬁlarly when processing de-
mands are greatesi (Neufeld, l982ai‘as increased strain is

placed upon the limited capacities of the individual

Following a judgment of E(stress), which invol%es a

—

1



synthesis of ravailable inforﬁaﬁion, is the formulation of
a -decision regarding what to do about the stresé, or the
propensity or reticence t0O engage in éopiné'behavior. In
this model, the decisfion is made by comparing the relative
merits (or stressfulness) of engaging in counter stress

activity versus no counter stress activity:

E(stress) \ counter-stress activity .

E(stress) | no counter-stress activity.
: Thus, the stress expectanby given countér-stresé act-
ivity is c0mpa9ed to the E(stress) given’none:' Active
coping is simply defined as the propensity to engage in
counter-stress éctivity. The tendenéy to cope using
counter-stress activity is expected to vary inversely with
the size of th; ratio--therefore, a higher numeratﬁr
would lead to passive coping and vicé versa. The closer
the ratio %s to 1.0, the more difficult the coping de-
cision is teo make and therefore stress arousal shoPla theor-
etically increase due to decisional uncértéinty. Arousak
should also covary with the smaller component of the ;atio--
as the smaller term increases, streés‘érousal should
commensurately increase. This coQariation assumes - that
subjects gke somewhat aware of thege ratio values and what
they predict in terms of behavior. Consequently, arousal
should be more influeneed by the mosfllikely behavioral
option-feiiher passive or active coping. Obviously, ineff-

iency in carrying out initial judgments of E(stress)

<

would have implications for decisions regafding coping
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behavior as well. For example, the behavior chosen may
be gquite inappropriate to the actual situation. If the
judgments themselves are eroded, so is the ratio pur-
portedly associated with coping propensity, resulting
in impoverished estimations. The resultant behavior
may be selected viftually in the absence of judgments.

In this case, the coping decision may not be effective

»

Past research (Nielson, 1982L~has found the overall
ratio to correlate ,85 with performance scores on a
reaction time stress=~avoidance task using undergraduate
subjects. Tﬂis value exceeded the corresponding correl-
ations for“each component of the ratio separately, thus
the ratio was more useful in predicting behavior than
either‘prediction by itself. : .

This model has the advantage of being readily test-
able and pptentially useful in explaining diverse types
of coping.behavior. It seems likely that éhe model is
idealized as there are likely to be sources of unexptained
variance due té other components such as motivation, aff-
ect, and so on, not included in the’model. The main uses-
of the ratio include the possibility of quantifying rel-
ations among its constituent constructs and the spe@r
ification of the antecedent expériencég of the subje&t
and the stimulus properties determining the component

values.
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The Relationship between Neufeld's Model and Schizophfenia
For schizophrenics, there are several possible results-

of lower efficiency in cognitive appraisql (Neufeld, Note

3). First of all, cognitive deficit may result in increased

de;iciencies in detecting, encoding{and interpreting

stress relevant environmental cues. This deficit - would

have the effect of inefficient'appraisal-of the stimuli

and available coping options (Lazarus & Launier, 1978).

Inefficient appraisals would,‘fherefore, adversely in-

fluence judgments of E(stress). As well as inefficient

appraisal, schizophrenics may have decreased access to

information regarding' coping options or "countef-stressA

éctiQity". They may have difficdlty in synthesizing the

available information into formulated predictive judg-

ments as well-as potentially less information at hand,

such as the advisabi}ity or inadvisability of coping

activity. In addition, these consequences'dq not take

into account the possibili£y that gtress arousal may

additionally exacerbate the necessary operations for cog-

nitive appraisals, resulting in even lower efficiency.

. ’

Thus, this model may well be a multiplicative one (Neufeld,
Note 3). . .

It must be‘recbgnized tﬁat the specific 'sources of
§€hizopbrenic inefficiéncy in synfhesis and formﬁlation
of a decision may be numerous and complexly related.
Identifyiﬁg these relationships is beyond the scope of

this project; at this stage, a more general approach will

beﬂtakenﬂ The present study was aimed at the aspect of.
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inefficient cognitive appraisals and the resulting coping
dec}sion and arousal as a function of stress.

Given that paranoid schizopgrenics tend behaviorally
to.be hypezv;gilant, excessive scanners and have been
shown to underrate their arousal (Payne & Shean, 1975;
Shean, Faia & Schmaltz, 1974; Silverman, 1964), they may
have a high propensity to engage in coping behavior
(active coping) as a means of decreasing anxiety. Because
paranoids have been shown in some research to/be less
efficient processors than nonparanoids (see following,
section), their subjective stress expectancy ratio may be
even more eroded than nonparanoids, possibly increas;ng
anxiety further. It is aldgo possible that if the paranoids

; are less able to process information, they may "regress
to the mean", which could lead to more equali#y in the
ratio and also greater possible arousal associated with
decisional uncertainty as the ratio approaches 1.0. If

| 4 there is greater anxiety and indecision, it is not clear
at this point what the outcome would be, however, if the
paranoids' typical method of dealing with-arousal is

{ : vigilance, they may tend towards active copiﬁg.

; ' Nonparanoids, on the other hand, with their behav-

ioral'wifﬁdrawal and demonstiated overrating (Shean, Faia

& Schméltz, 1974), méy have a propensity towards more

passive coping”responses. Nonparanoids could potentially
have ; ‘lack of cobing strategies available to them, hence

A

may be more prone to increased arousal when engaging in

L]

active cbping and consequently may withdraw. Whether or
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not these hypotheses woﬁld be borne out in schizophrenic's
predictions is an unanswered quéstion at this point.
Paranoid schizophrenics may have less efficient anticipat-
ory appraiséls and more effective coping resaurces pert-
inent t0 a lessening of anxiety, whereas nonparanoids .

may show the opposite pattern. This hypothesis is, admit-
tedly, a highly speculative one, If the subjective stress
expectancy ratio is eroded in both paranoid and nonpar-
anoid schizophrenics because they are less able to syn-
thesize' its components, a decisional uncertainty may result

again and by default, passive coping may be the option:

taken, simply by a lack of choice: }
Because formulation of these values woul e defic-

ient, so would formulation of the inequality in ex-
pectancy values (i.e. values corresponding to ratings
. less than 1) associ%ted with the propensity to engage
in counterstress activity. (Neufeld, 1982a, p. 266)’
This argument applies to both groups of ebisodic'schizo;
phrenics, but may be more true of the paranoids, if they
' have a reduced processing ability.

\\\\ The judgments of remitted schizophrenics have not

been investigated as yet, however, it seems probable that -
their predictions are likely to be more closely attuned

to their actual behavior than are either those of epi-
sodic paranoids aﬁd nonparanéids. Their judgments may

bear closer resemblance to their actual coping behavior

and to their subjective and physiological arousal. This

correspondence may be related to the likelihood that they

v
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are supposedly dealing more realistically with their en-

vironment as they are out of hospital and may not be ex-
periencing as much!coping failure as someone who  is act-
ivgly schizophrenic. In addition, they.do net have the
symptoms of active thought disorder and/or halducinatioﬁs
to deal with, It is also possible, however, that beéause
they are dealing with a more demanding e?vinonment (e.qg.
in terms of employment, interpefsoﬁal }elafionships, etc.),
the remitted schizophrenics may be experiencing as much oxr
even more coping failuras than their hoépitaliiéd and more
sheltered counterparts. 1In this case, their judgments may
be more realistic, bBut they could tend towards more ‘pas-
sive coﬁing responses. ,
In the present study, probability judgments concerning
an upcoming trial involving a potential stressor were
made in terms of the two éomponents of ﬁhe,above mentioned
ratio (e.g. "What are the chanceé that the stiessor will =
continue if you do not do your best to try to stop it?".
and "What are the chance;’thqf the stressér will cantinue
if you dg your best to try to stop it?") These two
jydgments refer to the passive and active coﬁponents of
the ratio, reépectively. The judgments made it possible
to assess the expectancy valﬁes both separately and in
ratio form in terms of prédicting behavior, 1In additién,
degree of aﬁticipated an*iety was measured prior‘to a
stressor sifuation. These jddgments‘were assessed, as_
wel; as coping behavior, physiological anxiety and rated

apxiety during the stressor task. 'All subjects, - thus,

~ t

-~ . ~
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made predictions and were th;n éxposed to a stressor
stimulas. In o;der to measure physiological arousal, skin
conductance, heart rate and muscle tension were recorded
throughout the procedure.

Schizophrenics have been shown many times over to
haQe difficulty in making percegtual or cognitive judg-
ments, although seldom have théy been required to engage
in stress related judgmentgf Gillis énd Blevens (1978),
for example, found that both paranb&dg and nonparanoids
had difficulty using external crfteria‘to‘make complex
judgments, but for differeﬂt reasons. The paranoids
showed poorer task knowledge (defined as "thg extent to
which an individual's cognitiQe system is isomorphic with
the environmental task"” p. 587), but no deficit in cog-
nitive control ("the consistency with which such knowlédge,
is implemented" p. 587). The nonparahoid patients demon-

strated the opposite patteﬁn. The authors hypothesize

that- the nonparanoids cannot effectively implement what

they know about. the environment, while paranoids are

capable of impleménting strategies but evaluaté the sit-
uatiQn.inpo;rectly. This interpretation is similar to

the: present hypotﬁesis of inefficient béranoidtappraisa;s
and nonparanoid lack of coping strategies (specificaliy,

in gomparison to each other, rather than to normals). Par-
anoid schizophrenics may proceed making judgmeﬂfs.using

subjective critéria other than the ones provided by the

environment or the’experimenter (Dobsen & Neufeld, 1982;.

-
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McCermick & Broekema, 1978). In the latter stuay, the
paranoids used a "jump to conclusions" response‘strat-
egy ig makihg perceptua} judgments about ambiguous stim-
uli. Neither the nonparanoids nor the controls responded‘
like this--they tended to show a more sequential develop- .
' ment of their judgments.) The paranoids tended to respond
suddenly and impulsivefy. It is possible that this is how
paranoids cope with ‘other types ©0f stimuli as well--a de-
ciston is made quickly and unsystematically, but may be
tenaciously held onto once made. On the other hand, it
must be kept in mind that because of a degraded ratio
- and the consequent ﬁncertéinty due éo this deteriorat-
ion, there may be a reduced propensity to actively cope.
Complexity of judgments i%s another relevant issue,

Schizophrenics have long been shown to have difficulty

with more complex tasks, while at times they are little

different from normals when peiforming‘simple tasks (e.g.
Dobson & Neufeld, 1?82)._,§his result has also been demon-
strated with the previously dispussed span of apprehension
task (Neale, 1971; Neale et al., 1969),‘with number of
diSt;actors seréing as complexity. By varying le‘els of
}ntensity gf‘éhe stressor task‘stimuli‘(using white noise
of differing levels of loﬁdﬁess), it was possible to
assess whether schizophrenics had trouble coping with all

" or only some levels. Increasing intensity may increase the

coping demands placed upon the subject in a similar way

as increased complexity increases cognitive demand. Ob-

\
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viously, it must be recognized that increased stress in-

tensity is quite different than complexity. However,

- schizophrenics may be able to cope with a low stress

'level, but not a high one. Coping in this context re-

fers to the subject's propensity ~to engage in active

or passive coping as well as "stressor impact" (ratings

-of anxietygand physiological parameters immediately fol-

dowing stimulus offset). .

Schholling and Lapidus (1972) state that task comp-
lexity is signjificant, as schizophrenics may find many -
tasks complex, thus'increasihg their -anxiety in that
situation. This anxiety in turn, if too high, causes
their performance tOvdeteri&rate, suggesting why schizé-
phrenics are poorer than'normals on sp many differing
tasks. They indicate that it is important to look both
a%-the complexity of the task and the arousal of the sgb—
ject. If schizophrenics find aﬂ attentional ta%k very'
difficult and are highly aroused, they may have a greater
deficit, Consequently, physiologicél recordings, pre-
dictions and ratings were taken during the leéter detect-
ion task as well as during the stressor task. These meas-
ures made i% possible to assess how the subjeét's arousal
corresponded with ratings of difficulty for both of
the tasks. Because remitted patients have shown atten-
tional deficits when free of symptoms, it does appear un-
likely that an iconic processing deficit is due to a

generalized poor performance and arousal alone.
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In a way, the attentional and stressor tasks can
both be conceptualized a; stressors, in that both were
making performance demands upon the subject in this
study. Co&hitivé appraisals were required in both sit- .
uations, and both tasks were new and démanding for the
subject. The letter detéction task could be interpreted
as being more cognitively stressful or demandinq, whereas
the stressor task may have been more threatening in other
ways, to be detailed further in a later secgiqn.. Aﬂﬁﬁft'
entional deficit, however, was hypothesized to be specific
to schizophrenia, in that it may be found over all devel-
-opmental phases and subtypes of the disorder; wheréas the
stressor task was not presumed to be specific to schizo-
phrenia, but was a situation which most persons would
find anxiety arousing, ' ' '

Thus, the letter detection task was not being, con-
cepﬁuaiized as a stressor in the present study, however,
some-similar appraisalé and physiological recordings were

s .
measured during this task"primarily to see if the schizo-

] : . -
phrenic's general level of anxiety was high, as Schmolling
and Lapidus (%972) might predict. These varigbles also

made it possible to make a comparison between the letter’

detection and stressor tasks.
o

2
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Methodological Considerations
’ -

p .
A -recent review of some of the methodological issues:

¥
in research on schizophrenia has been presented by Neufeld
and Broga (1981). The considerations that are most ger;
mane to the present study are discussed briefly below.

Psychometric Inequalities

Much recent attention has been paid to the problem
of psychOmétric artifact in the measurement of schizo-
phrenic "differential defidit” (Chapman & Chapman, 1973a;
1973b, 1978). Differential deficit refers to "a greater

loss in one ability than in one or mote other abilities" °
(Chapman & Chapman, 1973b, p. 380) as opposed to a more
"qener;lized deficit". This deficit, then, is measured by
the comparéfon of two Or more tests. Unfoftunately, as
the ChapmanSOpoint_out, the different tests may not be
equal in psychométric prdperfiesq thus obscuring true
differences in abi;ity which may or may not exist in the
subjects, For example, schizophrenics generally have been
found to have better recognition than récall memory (Bau-
man, 197ki/Bauman & Murray, 1968; Koﬁ, 1;98), however,
récognition tasks also tend to be intrinsiciall§ easier
than recall ones. Because a recall task may have a better
discriminating effect, group diff;rences may bg artif-
icially magnified. | R

Chapman and Chapman strongly suggest the use of
matched tasks to dlleviate this problem; One task should

be a specific test of the hypothesis under consideration,

wh¥dle the other shouldabe a control for generalized
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deficit (as opposed to differential deficit). ,These two

Y

tasks shouid be matched in advance on a normal sample in

terms of the psychometrlc propertles of dlfficulty, var-

&

1ab111ty and rellablllty. Psychometric theory also
'states that the higher the reliability and variande ofa L_

test, the greater its discriminating power will be. All

other things being equal, items of & 0.50 difficulty level

will be the most discriminating.
A ]

There are a number of problems with the use of the

proceduges advocatad by Chapman and Chapman. One signif-
( ' '
icant difficulty is that in many areas, it is not clear

what an'appropriate control tesk should be., If a gask

is found, for example, to make difficultvitems more dis-
criminable, many other aspects of the procedure may be "
changed andlthe study may be rendered theoretically ;
meeningLess or unciear (but*psychomeérically sound) . iThis.
problem is true of the span of apprehension procedure

(Nealg & Oltmanns, 1980), as equating conditions with, .

dlffering number of dlstractors for dlscrlmlnablulty w111

A

probably also equate them dn terms of difficulty level

as well. As noted earlier, investigating group differ-
L ]

.~ / A -
ences at various levels of difficulty w one.of the aims

of the present research. Consequently, the process of
ﬁatching may produce more problems than it solves.
Neufeld and ngga (Note 4; 1981)'§iscuss several ta

R 4 ’ .
ﬂ&f@iculties inherent in the Chapman's arguments. They

pOlnt out that the Chapmans main concern is with reliabllity

(34N
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of measures and betweeﬁ'subject variance (which correlate

”

'guite highly, Chapman & Chapman, 1978)--as the higher the

reliability of a-test, the better it will discriminate
® Py . .
between persons with differing true scores. They state

that wﬁ;le this principle is appfopriate for disc;imin—‘
ating individuals, it may not;be wher; subjects are divided
aapfiori into groups (é.g.‘schizophrenic/nonschizophrenic).
Through the usé of Chapman and Chapman’s own data, they

shqQw how increasing test,reliability .may lead to decreased

discriminability‘of between group differences. Essentially,

this finding is due to_tﬂb possibility that increased rel-
iabilit§ may cauge individual differences to be pronounced,
increasing within group ;ariancé. As this variance in-

creases, the power of the statistical test for detecting \\
'bétween group differehces may also be decrégged,.espec-

©ially if theré is no equail increase in between gfoup
reliability or sensitivity. it appears that the use of

m5t€?ed taéks is a most Qompl;catgd and unclear prpcedure,

which is most appropriate for the detection of indji¢idual

differences.

4

Another important contribution .that Neufe]d and Brog

(1981) make is thé»ﬁistinctioq of "critical deficit" from -
"Qifférentia; deficit”. Whéreas the latter concept refersrr.
to' the absolute magnitude of a particular deficit; the. [ '~
former is the importance of this deficit- according/to 1
effects on the individual's transactiong witq the environ4<

. ( b
ment- For example, schizophrenics may have a specific

-
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area of information‘proéessing deficit which is relat-
ively minor compared to normal spbjects' performance,
but when the persoﬁ is interacting, these effects may be
’COmpoundéd\many times. It seems likely that this point

may be especially applicQPle in the area of stress and

schizophrenia.

Taken together, the concepts of psychometric matching .

‘
and critical defidit may at times be conflicting, especially

when difficulty levels are being manipulated. According to

.

Chapman and Chapman's point of view, it'is extremely diffi~
cult to research tasks of differing degrees of difficulty
or’complexity as the§ éuggest that the tasks should bq eqg-
uated or that all items should be around the 0.50 diffiéhlty
level. Obviously, this criterion would obliterate any
differing levels. 1In éadition, modifying-a task to make it
more psychometrically sound may result in it not assessing

a critical deficit. Neufeld and Broga (1981) state:

L]

The researcher may wish to maintain natﬁrally occur-

o

ring inegualities in task characteristics bearing on
sensitivity to disorder-affected abilities in order
to preserve fhe ecological validity of results.
Certain underiying deficits in abilities may be

less critiéal than others of equal or lesser mag-

-

nitude if the tasks in which the former abiliti€s-

-

participate are relatively insensitive to the cor-

respbndingldeficiﬁs. ({pp. 576-577).
‘ _Taking all, of the above arguments into consideration, -
v & A

pi‘fhomeyric matching was not done in the present study.
< .

.
rl

~g N - -
" .

< 3
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It is not clear what an appropriate contrel task would be
~ :

for either the letter detection procedure or the stressor
task. - The present approach, thus, utilized the concept’
of critisal deficit, due to the difficulties inherent

in psychometric matching as well as to preserve external
validity as muqh as possible. Because variation in dif-
fering intensities and difficulty levels is so mugh a
part of the variety of situations encountered in daily

life, it is very important to investigate these variables.

Medication

Any research on the schizophrenic process must con-
front the thorny issue of ﬁedication. Most studies that
have computed correlations befween éhlorpromazine equiv-=
alencies‘(e.g. Pavis, 1976) and dependent variables haQé -5
found no significant effects (Dobson & Neufeld, 1982; Neu-
feld & Broga, 1981). However, phenothiazines reduce symp-
toms, sO obviously thought disorder is affecte%t The ef-
fects of these drugs on studieé f,cogﬂitlve deficit may be
to reduce the'numbér of errors made on various tasks. In
a double-blind study comparing the effects of chlorprom-
®zine tg a placebo, Spfn et al. (1977) found that the pat-
ients on medications performéd better than placebo patients
-on a span of‘apprehensiOn task. They generally found
drug effects for attentional (including reaction time), but
*;Qt'cognitive measdres (e.g. abstrac£ reasoning). Thgy al- .,

7~ s0 found effects for arousal indices including heart rate and

skin conductance in the direction of deactivation. These.
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effécts tend to be in the opﬁosite direction of the cur-
rent predictions (i.e. greater nﬁmber of efrors, increased
arousal in ;;rtain situations), so, if anything, contin-
uation on medication could reduce thé likelihood of
finding significant results.

Braff-gnd Saccuzzo (1982) confirmed thi¥ result with
their backward masking test of speed of informafion pro-
cessing. They found that both medicated and nonmedicated )

N
schizophrenics had ‘a deficit compared to depressed contrpls;
the medicated schizophrenics, however, tendgd to be‘fa;ter
than the nonmedicated ones. ) .

Bohannon, Strauss and Wagnon (1982) compared nonmed-
icated to medicated outpétient schizophgenics iﬁ a study
of reaction time. It is not cléﬁr whether or not their
sublicts‘werg in a period of remission a£ the time of

testing. 'They tended to have poor premorbid-adjustment,

<but their current level of functioning was not reported.

'
-

In addition, onq‘Quarter of the sample were schizo-aff-
ective, a group which is ‘ideally not included in studies
of schizophrenia due to é jor'infldéﬁce of affective
symptoms. Regardless of the probfems inherent in their
sample, these researchers found no reliable differences
between medicated and drug free schizophrenics, although
the patients receiving phegothiazines tendéd to be non-’
significéntly slower than the others. }h's result is

at odds with the Spohn et al. study, possibly due to

differing samples.

- .
-

Schizophrenics' true performance is no doubt
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obscured by ﬂhe-ﬁse of phenothiazines and it is not

known épecificallQ.in many Eases what these effects are.
There are, however“edqsiderable preblems inherent in
withdrawjng patients,féom medication. Patients who are
withdrawn tend to be chronlc (Neufeld & Broga, 1981),
those who - relapse after belng wlthdrawn are removed from
the study and more actively psychotlc patients are prob-
ably not included-at all, thus the eéméle_eventuafﬁy ob-
tained is a biased one, Spohn and Fi€zpatricﬁ'(l980)
present results which indicate  that informed petient
consent and ward staff consent are sources of bias. They
found that the poor premorbid, less EOCially.competént

patients with a shorter period of illness tended to con=

sent to drug withdrawal] most often. -

The costs to the patient must be compared to the res-

earch benefits of drug withdrawal for .any given study. -
When one considers that relapse is almost inevitable in
patients who are withdrawn from medication (Spohn & Fitz-
petrick, 1980), the costs are potentially quite high. 1In
the‘Spohn et al. (i977) sfudy, 23/63 patients were with-

drawn from the study during'the initial washout phase,

 primarily due to<;elapse. In the current study, therefore,

no attempt was made to withdraw patiénts from medications.
As in past research, the effect of medication was consid-
ered by investigating its correlations with dependent var-

iables. .

S

4
1 9
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, had Been out of hospital for at least three months and
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The Remitted/Episodic Distinction

If schizophrepia is presumed to be time limited and
episcdic, how does an invéstigator determine whether an.
individual is in an episode.or not? viously, being
hospitalized is not indication enbég;%bas many patients
probably r%Pain in hospital once an episode is past for
a variety of reasons (e.g. having no place tqQ go, no one

has noticed that the episode is past) and there are prob-

ably many symptomatic schizophrenics who are not hosp-

italized. °
The problem of defining onset and offset of episodes

is discussed by Spring and Zubin (1977). They suggest,
as previously noggd, that copiqg chanées may be a good
indicator. This hypothesis may in fact be true, but with
the current state of the knowledge, these changes éan
QEFY bg studied and not used as criteria of episodes.
Séudying these changes was one of the goals of the Preg= o
ent study.

.lnThéwpresepcé 6r abseﬁfe of sy@ptoms seems to be the
best potential discriminatér. While it is extremely dif-
ficult'tb‘saiwexactly when symptoms beéin or end, it is

pos!&ble to determine whether there is a relative absence

of symptoms.t For this reaéon, only remitted patients who

A4

who remained out of hospital for three more months fol- -

v
.

4owing testing were used. Assessment procedures were ﬁ;-

ilized tp‘in&eégigéte current symptomatology. It was
\ .

.*predicﬁed-that the symptom picture.of‘remitted subjects
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would différ'from the htospitalized sample as well as
from the normal sample, the latter'differences being due
to their competency levels and history of being insti-
tutioﬁalized, as well as residual effects of the schizo-
phrenic process. | : |

r

Summary and Predictions

In the current dissertation, potential "markers"”
of the trait‘of vulnerability to schizophrenia and the
state 0of illness we?% investigated. in ordeg tO assess
these markers, currently ill schizophrenics were compared
to remitted subjects not in an epiﬁyde of illness.s, As
remitted subjects‘are not current}y ill, they should
differ from nonremitted patients in terms of episode )
variables. It was postulated that a letter detectiqn‘
deficit remains stable across remitted and nonremitted
subjects, thus may be a "mayker" or indirect correlate
(as opposed to a more direct measure) of vulnerability.
Thus, all groups of schizophrenigs were hypothesized to
show reduced letter detection ability compared to normals
and this‘reduction may be particuiarly-evident with an
increased number of distractors. ﬂ:ause’so few studies
have compared remitted and episod&; schizophrenics, it
‘was possible that othetr vulnerability "markers" could
be "suggested by the present stqay, su¢h as certain as-

pects of thé physiological measures or reaction time.

It was hypothesized that the trait of competence is

o {3 . »




orthogonal to vulnerability; the state of coping, however,

: which is influenced by, but not the same aé, competence
may be a potential mafker of episodes. A decline in the
}ability to subjectively apprdise stfesgful situations and

( : to cope with them mgly be an{gpisode marker. Thus, differ-

\\ énces in appraisals and EOp@hg'may distinguish reﬁitted
and nbnremitted subjéctél -Remifged schi}opﬂrepics may
have a greater capacity than’episoéic patients to make
more realistic judgménts about sgfzgsfu}Js;tubtions and
may be more able to predict tﬁég;‘reactioﬁs té them, It
was also pOSSible thatﬁepisodic échi%opﬁ%enics could be

more aroused due to their illness, thus showing greater

-;Ehysiological responsas and reduced capacity to make

o

judgments and cope.® .
The relationship between social competence, coping

L4

and symptomatology (paranoid/nonparanoid status) was also

under investigation, While research has found some dif-
#
ferences between paranoid and nonparanoid subjects in terms

of social competence, no one has researched how these 3y
‘ i3

variables are related to coping or to the remitted/non-

remitted dimension. Based upon the previous findings noted
~ .
in“the section on Competence and Symptomatology, paranoid
: ; y
subjects may have a higher social competence score than

nonparanoids; - but remitted'and~épisodic patients may
not differ'fromgﬁﬁch other. In addition, subjects with

‘hggher levels of competence, as assessed by the Zigler-

-

-y
Phillips measure, particularly remitted pat;gnts, may be

more able to realistically aﬂ%raise how anxious they

L




think they will be in a situation, how difficult they S

3 &
think they will find it and so on. This hypothesis sug-- ¢
éeé%ed that the predictions of more highly competent and/s
or remitted patients may be more closely correlated with

their actual performance than the predicfions of the

' 5 R ®

less competent and/or episodic patients. ST s
. The differences between paranbid and nonparanoid

" schizophrenics on the stressor task were difficuls to ’

[N

;%rédict due to the lack of p&st research in the area.

'~ *  Pparanoids may tend towards more active goping{ nonpar- . “
vb.,l- ’9‘
anoids towards passive, but this hypothesis must be :

) < ' o 1Y

?

qualified by the statements made previously in the sect-
ions on Cognitive Appraisals and .Coping Strategies.
- ’ - '

£l




METHOD

Subjecés

Episodic schizophrenics were seiected from the in-
patients of London Psychiatric Hospital; remitted schizo-
phrenics from the Schizophrenic Outpatieny Clinic at the
same facility and normal subjects from Canada Ménpower,
London, Ontario. °

All schizophrenics, both episodic and remitted were
divided into paranoid and nonparanoid groups based upon the
Maine Scale of Paranoid and Nonpar;noid Schizophrenia (Mag-
aro, Abrams.& Cantrell, 1981), which can be administered
verbally or obtained thrpugh hoépital récords (Magaro, Note
5). Remitted patiénts, {hgpéfere, were divided into paran-
0id and nopparanoid groups on the basis of their Maine'Scale
score§ during their previous hospitalization. This infopm—
ation was collected and scored by two raters independently.
Interrater reliability for both the interviews énd records
was calculated and found to be high (records- Paranoid séale,
r=.925; Nonparanoid scale, r=.819;'inter¢iews- Paranoig
scale, r=.964; Nonparanoid scale, r=.972). Remitted pat-
ients' current spatus on this scale was also asgessed:>

v

Foulds '(1965) Symptom Sign Inventdry (SSI) and the Gordon

and Gregsen 19%70) ébdified SS1I paranoid—nonpéranoid scale
were also administered to all subjects as an adéﬁtional check
for the paranoid/ndnparanoid categorization, as well ,as to

assess the current status of the psychiatric inpatients with

respect to the "personal illness-normal® and "psychotic—
/

- 59 i 4
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neurotic" scalés of the SSI (in accordance with past
studies-in this laboratory). To select the most similar
group of remitted patients to compare to the inpatients,
information as to the status of the patient when ill

and at present was obtained from the chart and the att-~
ending psychiatrist (See Appéndix A), The outpatients
were administered the above scales to determine Qhethe;‘
or not they were currently symptomatic. If they were
relatively symptom free, they weée included in the study/
provided they met the other criteria detailed below.

T6 be eligible fog participation, normal subject's
scores on the "personal illngss-normai" scale of the
SSI and the Maine Scale had to fall in the normal ranges.
For ; pictoral representatidn,of the multiple assessment
criteria which each‘subject was required to meet, see
Figure 3.

The Zigler-Phillips (Zigler & Levine, 1973) revised
scale 6f social cdmpetence was assessed using age, educ-
ation, marital status, 6ccupétion, employment history apd
intelligence as items. Schizophrenic subject; were ex-

cluded from the study if their cumulative amount:of~

' hospitalization '(excluding leave of absence periods) was

greater than three and a Héif years. Other excluwsion

criteria %?gayded: e;ectroconyulsivg therapy in thé six
months prior to testing, evidence of brain damage, alcohol-
ism or drﬁg addiction taken from the hospifal records.

Only:subjects between eighteen and forty five with a meas-
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ured IQ.of et le;s£ 80, and with normal corrected vision
were tested:- The groups were balanced with respect to
sex, with equal numbers of males and females in each
(eleven and three, respectively). Former psychiatric

-

contact served as an exclusjion criteria for the normal
;sample. Only. remitte% subjects who had been out of
hospltal for at least three mogths were approached In
addltlon, these groups were E@qlowed up for three months
past the date of tesplng. :Only one patient (from the
remitted peranoid group) “was regﬂmitted during this time,
for three' days only and with no apparent psychotlc symp-
toms. For the schlzophrenlc groups, chlorproma21ne equiv-
alencies (Davis, 1976) were computed. For drugs not f%—.
¢luded ip Davis (1976), Lehmann's (1975) and‘Lehmann's
(Note © ) conversiod'rat;os were utilized. An estimate

L3

of the remitted patient's average medication wﬁ%n hosp-
. - ,
ita&ized was computed using amounts obtained from med-

ical records. -
In this 'tudy: the socjioeconomic 1eveis, age and
I0s of the séiple were not expligdtly equated between
greups because to match the groups on. these vari&bles
would also match them on social competence scores. ‘The
investigation of naturally occurrisg differences in,soc1a1
competence was one of the goals of this study. ’
":Tpms, éourteen (lu4) subjects in each schizophrerlxic
group, and. 28 in the normal group (N=84) were ®ssessed e

usinhg the:

.
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g
1) Maine scale- Two scores were Obtained for each remitted
] )
patieﬁt, past (from records) and eurrent (from‘interview).
Th@ past ratlng was used to a551gnttheﬁ§ggject to a group,

O

while the present one was .an assessment of current symptom

st
,

f
*

status ' * '
b

_2)~Sympt0m Sign Inventory_interview, including theé Gordon -

. and Grégson scale,
3) Zigrer-PhillipsASOCial competence scale.
1 ' :

4),WAIS-Clarke Verbal Intelligencéntest (Note 7).:, Two
. ™~
scores (past, which was obtalne@ from hospltal regords,»and

cqrrent) were acquired for each remltted patlent '

e
‘. . . ) a

2

Psychometrlc Measures

v * -

g . The Symptom Sign Inventory (SSI) was developed by

’Foulds (1965) an& is admlnlstered 1nd1V1dually in a

4

. styuctured in\ervlveformat It is objectlvely sc0red

according ‘to scales ranglng from nor&al&fy/to/personal '

illness,tpsych031s-to nonlntegrated psychgsis Qnd non-
parilpld and paran01d schizophrenla. Its utlllty, in

conjunctlon with Gordon and Gregson s (1970) weighted s

o - e . '
1tems,-bas been deﬂonstrated in a number of- studies of
Fd .,’

parano?&/nonparanoid schizophrenia (Broqa & Neufeld, 1981a,

Korboot & Damian;, 1970, Neufeld, 1975; 19}&4 Yates &

-

“ Korboot , 1976). f S T e

: The Maine scale '&ugam. 1981* Magaro et al.; 19&—1)

. -

hal recently bcen develobed as anather tool’ to dLsting-‘
" uiph g}ranotﬂ'and nonhpranaid ;ehizophrenics'; It ‘is also

" e

5) Whitaker Index of Schizophrepic, Thinking (Whlteker, 1973).



administered in a structured interview format and part-
ially overlaps with the SSI. 1Its two advantages are that

‘the item scores can pe obtained from hospitai recorés-and

4

it has a more finely graded index of the severity of
paranoid and nonparanoid symptomatology. Its test-re-

test reliabilfty (over a four day period) ranged from
\ ) . .
+74 to .76, which is acceptable and it correlates from

+

approximately .43 (nonparanoid) to .7Q (paranoid) with

.. the appropriete scaled values of the SSI, : =

A test'fer the presence or absence of current thought
disorder‘@as given (Whitaker“Iﬁdex of Schizophrenic Think-"
Li‘ Whitaker, 1973) Whltaker has developed st‘andard-
ized and validated this test to measure “the severity of.. '
thought disorder. ihis instrument is brief and has the
advantaées of being easily adm;nistered and objectively‘
scored. . ) | P

There are two forms of the test; A and B, whrch:are
idéntiéal except for the items presented. Fcrm A con-
Bists‘of emotionally tinged items, whereaé B does not.

+ a

Because acute schizophrenics tend to have higher scores /-

on Form A (WhitakKer, 1973), this version was utilized
. - " . - s
in the prgsent study. In Whitaker's study, Form A (using =
: aftOtal score of 20 as a cutoff)'correétlyqidentified.

®
80% of.hospitalized schizophrenics. Thus, in this study,

4

’ ’remitted patients were excluded if their score on this ‘
test exceedld 20. ’ .~ ' . 4/()

The WAISQELarke queationnaire (Note 7 ) is a,multiple

choice version’ of the WAIS vocabulary test. The WAIS ’
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vocabulary.is a good estimate of overall intelligence,
and has been found to correlate at a .920 level with the
WAIS-Clarke (Paitich & Crawford, Note 7).

The Zigler-Phillips measure of social competence is

based upon six variables (age, education, marital status;

occupation, employment history and intelligence) which .are

" thought to be indicative of an individual's cognitive,

interpersonal and social functioning (Zigler & Levine,
19éll,~ This index has been shown to be reliable--the v

averaqe‘inter—judg%?agreement/in patient categorization is
.99 (Zigler & Levine, 1373). “The éhsuréﬂis thoo easy to
administer and isea relatively rgliable measure of- the
effectiveness with which the person has dealE‘w;th societal |

demands (education, occupation,|etc.). As suggested -by

Zigler & Levine, the Dictitnary of .Occupatiofial Titles
1 < .

(4965) was utilized in order to categorize occupations.

~ ‘ - o R
s .
- >
*

questionnaires_for approx}mately 45 minutes.

General Procedure -
. %
After potential candidates- were selected according .
. R - ) ‘ :Q
"to the above criteria, the patient was given general in- _ ., '
s R . : .

formation regarding the study, asked to volunteer and

infOfmed consent was obtalned (see Appendlx B). Sub-

Jects were tested indlvidually on verbal andﬁyrltten )
v

13

; : If.the Subfect fell info an aépropriate category

once the. tests were. scoréd, the second sessiOn was sched--’ ‘ L

uled Thg second session 1asted approximately one hour

and consiated of the 1etter detection-and Stressor tasks .° -

» - . ” ' N
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-

administered in random order. }n this session, first )
of all, sobject instructions were given and questions
answered. The physiological recordino apparatus was -«
then attached to the eubject, the polygraph calibrated
and the subject relaxed and habituated to the situation
for approximately ten minutes. Both tasks Qere pre-
ceded by several practice trials, so that-the subject
2 ° .

beca&e familiar with the requirements of the study and

some of the stimuli. o

" |
. Follo®Wing the two tasks, the subjects were debriefed
. e, :

and g%ven additional iqformation about‘the study. Any
qqastlons were/answered. Careful questioning was done by
the experimenter to seé if the‘subject was upset by any ,
of the procedures; finelly a ddestionnaire (Appendixuc)
was completed to ensure }he subject had understood the

- purpose of the study-and to allow him/her tO'inoicete
his/her feelings about it. All subjects were then-paio

for their participation.

. -
Physiological Measures .

Heart Rate Heart rate was monitored by a Grass Model

7D éolygraph, in congunction with an EKG TacHograph.
Beckman skin electrodes (10 mm in diameter), applied
‘with: Beckman Electrode Electrolyte gel, were placed on

4 '

either slde/of the heart (one on each fonearm) and a’

?round clip on the right. earlobe

4

f ' Scoxing for all physiological measureﬂ was done in

‘e L]

.
L] . : N . o
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‘Dobsan & Neufeld, 1981).

- Skin.Conductance Skin conductance was measured, using

Low Level DC preamplifier with a constant current of

20 A, DC. - ‘ .

l‘) 68 -

five second intervals: baseline (Time 1) was just prior

-

to the stimulus onset and the second (Time 2§ was just . .
foilowing stimulus offset. Hégrt rate was scored in ) ’ s
beats per minutes as the highest (acdéleratipg)and lowest
(d€celerating) heart rate in the fiQe’secqnd intervals. -
Primary interest centers on heart rate in this ;tudy due:

to its sensitivipy as a measufé of stress arousal, part-

icularly in males (Who,prqdomipated in the sample) (K.

L

<

skin-electrodes, from the third and indgx fingers of the

N

subject's nonpréferred hand. The monitoring épparatus

was the Grass Model!?D pOIygraph, using‘a'Mode1,7Pl -

Qcoring,was conducted on the five sécond intervals
b . . t :
described above. At each point the maximum level of

conductance was cbtained in microhmos according to the

following 'formula: _ 5
1 6 '

Resisignce in ohms = . ' ) . . 5 .

‘« . - I'e

Frontalis Muscle Tension This measure was monitored

on the polygnaph; using two Beckman‘stizizlectrodes placed

¥
S

just above the middle of the subject's eyebrows. Mus-

cle tansion was, recorded as the avetrage ,.2< second integ~-.. )

rated micquo;t~act1vity during eachifive sqcondwscqr;ng‘

. . . - . . i 3
epoch. This measure wasﬁutilized‘as it has been found

.

to discriminate among stressed and nonstressed normals
» ' v e RIS




!

Procedure.
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even when other phyéiological measures fail to do SO

and is especially sensitiveé for female subjects (cf. K.

Dobson” & Neufeld, 1981).

\ -

Letter Detection Task

hpon in Appendix D:

Ie

As this aspect of the study was intended to replicate

€

-previous findings en the span of apprehgnsion in.remitted

and episodic paranoid and nonparanoid schizophrenics, the

proéeduré followed was similar to those used in past
. 'y .

& - B .
research (Davidson & Neale, 1974; Néale, 1971; Neale &t
alw, 1969). As:in these studies, Estes' (1965) technique
far "estimating the %pan was utilized. Using this tech-

.nique, the subjectr was required to geport which of two

- "

letters ("T" or M*F") was present in a briefiy prbsentéd

display. The procedure has the advantage of plaeing -

less load on memory thar Sperling's partial report tech-

/;~

[ YR
nique as only one item, rather than .an -entire row has .

- -

to be reported: This pethod provides a formula for

estimating the number of items scanned and is expandéd‘

where: - | . o
L s »

" ’

aslge -ap T

d = the estimateé nmumber of letters pfOCeSSed

‘pP(C) =ipérgentaqe of cerrect recognitions

‘" D = numbex of leﬁterf in the display
RaQ scdrgélweré q}go”aﬁalyzéd,}hs the'@Sarndw‘and Méc-
érimmonf(19%8{ 1§8{) studies only reporﬁedﬁr&;Tséores..

X

<4

L
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K]

Following the instructions’(éee Appendix B), the sub-
ject was given six practice stimulus carq&_to view; each >
- of which were presented approximately twice, soO that they

were familiar with the task requiremenﬁs. Then, three

- blocks of 24 trials each were presented to éacﬁvsubject,

J
for a total of 72 trials. Within each block, there were
eight randomly arranged presentations of displays of one,

‘four and eight letters. The stimuli were presented for

v
°

90 milliseconds ber card, with an intertrial interval of .
three seconds. " As the Asarnow and MécCrimmoﬁ studies »

. ‘ used SO«hiiliéécond trials, and most of the Neale studies
used 76 msecs., a number of sﬁbjects in eacﬁ group réceived
onegblock - of tripls‘at 50 msecs. at the conclusion of the
first -three.

Stimuli were Letraset Instan%‘Lettering capital
letteré placed on 3" by 5" white index cards. The dis-‘K
plays coﬂsigted 6f one, four oX eight letters gzero, three .

_or seven "noise" letters). A “T" or an "F", but never

both, appeared onge on éach cafd. The nbise letters for

each carg\here randomly drawn without replacement froﬁ

- % L]

..

o the remaining eighteen consonants, To place letters,

an imaginary circle (3%" in diameter) was lotated on-

. each card. The téygetiand noisé letters were randomly
placed in the 12, 3, 6 .and.9 o'clock positions, and the
‘ . 3 . > . .
CONL ’ " remaining letters for the eight letter display were¥:7aced "

o halfway betwgen thesé,positions.‘ A sample display

a

- shown in Fiqure 4.. All trials were presented in a two

h
£

N ‘'
’
E . .7‘

a
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field Gerbrands Model G-1125 tachistoscope with .20 foot-

lamberts illumination in field one and .18 in field two,

’

A €

1}

as measﬁ ed by an Optikon $8XL Photometer. Viéwing dis-
tance wgz 77 centiméters.

-Prior to each block of trials; the subject madé two
ratings on a scale ranging from 0 to 100. These were:
“Hdw tense or‘reiaﬁed do yoﬁ thihk\you will be during~
the upéoﬁing series of trials?"

"How difficult do you think you will find the upcoming

series of trials?"

The subjecE made a slash on a liné 100 millimeters in °

L.

length, and the ends of each-'were varied. (Very tense,

very relaxed; very difficult, not at all difficult) to

. ,
‘sustain atten%ion. .
Immediaéély following each block of trials, the

g subject égain made tyo similar ratings, for a total of
twelve ratings overall (four ratings per block times .

three blocks). The post block ratings were, of course,

in the past tense (e.g. "How tense,or E%}axed were you

s i
.

a2t - ' » .

Physiological measures were recorded in the five ,
’seconds %Tﬂgdiately prior to ghe £ri§ls (after th;:
'ratings had been made-—Baseline,'or Tiﬁe‘l) and immed-
iately following each block of trials (Time 2) asﬁén
index of stress arousal 1e§el.

' The exact procedure for a block of ggials was as .

follqws:.




Ratings-ﬁ;bPhysiological Recordings (Baseline)——® Trials

- - '—TOPhysiolcgicel Recordings (Time 2)—PRatings.

‘There was a two to three minute rest period netween blocks
:cf‘trials.

* L]

Stressor Stimulus
“ There is little precedent for_the choice of "stressor

e ,stimuii“ tasks in the schizophrenie literature. For the

> c
I

-

e 'presenﬁzstudy,'relatively high intensity white noise was

chosen as a stlmulus for a number of reasons. Noise has

L4

seen used as a stressor for schlzophrenla twice before:

o

Van Zoost and MCNulty (1971) used wh1te noise at 60

-

Y

declbeis for a duratlon of 1.5 seconds, given six times.

®

'f ©  Shean et a;.“(1974) used a noise of similar intensity

®

given three times foriten seconde each. Lefave and Neu-
feid'(l98q)'have shcwn that white noise at 100 decibels ~
J delivered fcr cne second is perceived by college students
to be ‘subjectively aversive and can be distinguished
- frome less potent'stimulisby cardiec angfskin conductance
reactions. Thus)wit appears evident cnat noise can be
P ‘enperiencedies a stfessful, but nonhérmfui task.
. - ‘ Other advantages of noise over a task such as a
pacednanagrams task ‘include -the abilit] to vary the levels
" of inEénsity, hence change ‘the degree of coping or de-
mand requiieq of the subject‘and the potential for manip-

. - ulating the active/passive dimension. This manipulation

will be discussed befow. It was hypotﬂgsized that a loud

noise may make greater coping demands upon the subjeCt

[

. -
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[}
because it may be more aversive than a noise of a lesser

i3 &

intensity. 1In addition, noise has a discrete onset and
offset and can be well controlled, making it easier to.
assess related physiological changes. The cognitive

demands of the task are limited to the appraisal and

@

LY
coping choices, unlike a stressQr such as ‘a speeded ana-

grams task, which has additional cognitive processing

féquirements (cf.X.Dobson & Neufeld, 1981). Thus, the

stressor stimulus utilized was white noise due to the

-

reasons described above.

A ) s

Stressor Task ' k

Subjects were insfructed that theif task was to try
to control the lepgth of the noise played th;ouéh head;
phones and that.tpis-?ob could’be accomplished by tapping
%heir fingér quickly. Consequently, tapping speed and

2

reaction time were assessé& as measures of performance,

After the instructions\kﬁé§—giyen (Appendix E),

each subject had five practice trials with the apparatus,
'so that they were.familiar with the task requirements.
They did ﬁo§ hear the differing noise intensities at
this tire, and baseline reaction times and téps were
obtained from Fhe praétice. Three noise intensities
(60,:67.5 and 75 ?ecibels; were delivered to the sub-
ject through s;ereo headphones for three differing
Iengtpé of time (2, 4 and 6 seconds). qing trials were ad-

ministered, with one presentation of each length and

iﬁtihsity (3 X 3) in random order. Three different ran-

Fa
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' domizations were utilized and subjects were randomly
. | assigned to one of these. \- ‘
Priof toqgach Eriglé the subject made the ﬁo}low-
aing»predic%ions, two of which were probability judéments,
and two of which were additional ratings:
1) "What are #he chances that the noise will continue
if you d0 not do your best to try to stop it quickly?"
2) "What are the chances that the noise will continue
if you do your besf to try to stop it quickly?"
These two ratings were made on a scale rangiﬁg from
.01 to 100%.
3) "How tense or relaxed do you think you will be dur-
ing the upcoming situation?" l
4) How difficult do you think fbu will find the upcoming
situation?" ’ |
Following each trial, the subject again made ratings
similar to thg above, but only on items 3) and 4) amrd in

.+ the pasf tense (e.g. "How tense or relaxed were you...?")

X The first two probability judgments formed the predictiVe "
components, of the'coping ratio (passive and active, res;
pectively), while the }atter’ratings made a pre-pést
comparison possible, as well as a comparison of raq’d anx- -
iety and difficuléy leve} of the twb tasks. Again, alr

ratings were made on a 100 millimeter length line.

During a trial, squects‘werg first of all asked to

put their finger on a telegraph key attached to a tapping

‘board when a verbal "Ready” signal was given-to begin a
; - ‘ ’ R -
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" . ' ‘ ‘ .

trial, Five seconds elapéed, during which time a physiol-“

ogical rea‘Fding (baseline) was taken.

*

Noise onset oé‘prred at the same time as a green
ligﬁt (the "Go" .signal) was turned on. The subject was /
instructed that the more quickly he/she ta;;ped their ’ '

finger ("active coping"), the more likely the noise would

-

be shorter. Thus, by.more actively coping, he/she Eould

4

reduce their exposure to the aversive stimulus.

The noise léngths were preprogrammed;'therefore,~a>&
sdbjects receivéd the saﬁe{amount of total exposure to

the aversive stimuli. Three measures were obtained usifg

. ‘ .
this strateqgy: ﬂgaction time (or time from the "Go"
- ‘ N

rd

" signal to the first tap), speed of tapping in the first
. v o "

two seconds and ©Overall mean speed of tapping. As the

o

¢

'lengghs were variable, it-was possible that fatigue may

change the tapping in the longer trials, thus the two

indices of tapping could differ.- Tapping resording

ceased when/the noise on éach trial terminéteg, at which
tile a red ligﬁt was illuminatéa. Noises were'p;e-'
record d'on:a'Sony Stereo tape recorder and subjects used’
sony Stereo head;:bnes to listen to the noises. Tﬁe tape
recorder was switched off (out ofcthe subject's vision)
between trials. Reaction time and taps in two seconds
were recorded on'Clock Counters (Laféyétte Instrument
*Co.9 and total taés were recorded on the polygraph.

. Finger taépiné was chosen as,thé measure of active/
paésiq;t;eping 1n:thisAinstancg‘bécause it has been shown

(Shakow,’ 1963; Shakow & Huston, 1936) that the differ-

.
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ences between schizophrenic and normal groups are minimal

a

if the subjects are relatively cooperdt}vé. Unfortunately, a - jzg .

4 . -

this research was conducted prior to the introduction

\of phenothiazines, the;efﬁféfﬁit'was unknown how med-

icated sohizephrenics would‘reacti A lack of group d1f7/v

v,

&
ferences in the task ltself was desirable sO as to limit,
any dlstlnctions found to the-type of pqping chosen by

the subjeet. Durinmg the instructions, several practice

trials .were administered to tﬁeusubject without the

] s
. C v -~ . :
gtressor stimuli pyesent in ®©rder to assess whether in

]

fact there were group differences on this particular as- -

pect of performance. ’ ’ o
o f il

Another relevant’ issue is that of uncontrollabllfty.
* Whether or not a subject-has controL over a stressful -

".

event hag been. shown to make a difference'fh_their actuai
Arespodse to that event (Thompson; 1981). 1In.this study,‘
. N - ~ «t o ' -

ere was no actual control as the noise lengths were

14

.preprogrammed to allow for equal exposure to the stressor
The situation was, however, credlble, 1n that subjects
were léd to belleve that they- hed, ccntrol Uhcqgtroll—

ablllty, thus, was pot a, vani%ble be;ng assessed in

4

A
thls.study‘ but was a means of equating the stlmulus
51‘

ekposurea The f that the subject “had in thagprocedure -

- ta
]

was assessed as . of the post—experzmental qﬁ stlon—

s L

naire (see Appendlx C),. Subjects were asked td‘rate how .

/

much control they felt they had over the n01ses, as well

as how mdch controi other subjects th These two"ratlngs '

-
1.
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s ) . -

were taken in order to'reveal subjects .who believed. that

théy persdqally did not have control, but still believed

that the task controllable' by 6thers.

Physiological peasures were recorded in the five
second interval immediately before each trial began
(Baseline) and immediately following each trial (Time 2).
Consequently, each trial proceded as follows:

Ratings ——yp "Rgad§"-———§ Baseline Recordings-—-DStimulué
onset/& w"G‘o" éignai—b Finger tapping —P Stimulus offset
——$p Timé 2 Recordings—Pp Ratings

There was a brief (fifteen second) rest period‘between

trials to allow physiolcgical responses to stabilize.

Rafing Judgments of Stimulus Stressor Properties.

All normal subjects viewed seven pictures of house-
hold objects presented on the tachistoscope for ten sec~

onds each at the end of the letter detectia»on agd'stressor

+ Ve

. tasks. At the end of the sgssion, these subjects rated

all three tasks in ‘terms of stressfulness.. This addit-
ional procedure was administered in order to make a comp-
arison of the present cognitive (LDT) task and the .stressor

»

stimuli to a set of attention:g}iciting stimuli previously

: docuﬁehted as nonstressful (Neufeid &'Bavidsdn, 1974).

) v
/
. 1

The present design can be‘termed an "unbalanced de-

‘sign" (Himmelfarb, 1975) in which the control group was

not crossed with all of the factors in th study. In

.

~

\
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th@s'instance, the four schizophrenic grougé“cgg\be

divided into two (groups) by two (hospitalized/reﬁiftéd)

‘ whereés the control group cannot. To solve this problem,

twice- as many controls (n=28) as schizophrenics (n=14/

group) were tested. .The control group was then réndomly

divided in half; thus artificially forming two separate

control groups ("ar;ificial? episodic and remitted nor-

mals) for a two (hospitalized/remitted) .by three (normal/
paranoid/nonparancid) analysis. This prqéedure is one

recommended by Himﬁqlfarb (1975) for the present type

of unbalanced design. Because the artificial distinction

between fhe two normal groups may at times obscure_sqbtle
differences”betwéen the episodic and remitted patient
groups, réiébant analyses for some variables .were com=-
puted using only the patient groups in addition éo the

overall .analyses.

[
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- RESULTS
Demographic Variables _‘ ‘ '

Table 1 presents the éemographic_variables for the,

8ix subject groups. A one way analysis of variance was
coméuted on these varfaples for the two‘normal groﬁps,

which ha@ been randomly divided into stageé: No §ignif—
icant differences were found. These two groups will Be
specified throughout the Results section és Normal (1)~
"artificial episbdic group” and Normal (2)~- "artificial
remitted group“.ﬁ A two (stages) by three (droups)\analysis'
of variance (ANOVA) was\computed on ‘all subject greups and

a number of differences emerged. A stage effect was evideﬁt
for age (F(1,78)=4.13, p<€ .05); with the rerﬁitted groups .
:'being significantly older (using the Newman Keul's mult-

iple comparison procedure at a .05 probability lewvel) than
' ’

I\ the other groups. For education and socioeconomic status

Q(as measured by‘ihe Hollingshead two-factor index (Note¥® ),

Y

group effects wére in eyidence, (F(2,78)=3.01, p<.05;
F(2;78)=5.53, p<£ .01; réépectivély). Newman Keul's compar-
isons indicated that the normal groups we?e significantly
mare wel}}edﬁcated than the nonparanoids (means = 12.21

years aﬁd 10.93 years, fespectively). The normals also

i

had significantly higher socioeconomic status than the
‘9 '
other two groups, whxéh did not differ from each other.

.

~

+ There was a stage, but not a groups effect for measured

intelligence (F(i,78)=8.98, p< .01), with the remitted groups‘

-
attaining higher scores than the episodic groups (106.43;

g .. 80
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For the Zigler-Phillips measure of social competence,
"both a groups (F(2,78)=6.99, p( HH) and a stage (F(1,78)=
4.47, p< .QSf effect emerged. . The rem%tted groups were
significantly more competent then tﬁe episodic ones, and

4

the normal groups were signiﬁicantly_more competent than
" the paranoid and nenparanoid groups. ) ‘

There was again a groups effect for the WIST scores
(F(2,78)=6.64,:p<.01),,and a stage effect (F(1,78)=13.63,
p<.001) p}us an interaction between these two factors
‘(f(Z 78)=3.25, p<.05). The episodic patients had higher
scores (Qore schizophrenic thxnklng) than the remltted
groups and the‘honparan01ds had 51gn1flcantly hlgher
scores than 'the paran01ds and normals. In’terms of the
interaction, only the episodic nonparanoid group”differed
from' the other ‘groups. /// ’

To further ’pplore relevant dlfferences, a“number of
analyses were performed omitting the  normal groups. . Again,
the remitted pdtients yere'sigpificantly older than the
episodics (F(1 5?)=7.74- p<.01); more well educated (F(1,52)
;—5 65, p< .05); taklng less psychotroplc medication F(1,52)
=13.07, p< 001), had higher IQs (F(1 52)=12 68, p< 001), had.
lower. WIST scores (F(1 52)= 11 54, p<.001) and had hlgher
Hcompetcnce scores (F(1,52)—9.18,;7<.01). In a compar-

ison of the‘sociai_competence scores using only the data

from “the episodic groups (as has.been done in past studies),

the paranoids were significantly more competent than the

nonparanoids, as predicted (t(56)=2.20; p< .05). There

4
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were no differences between.the groups or stages for socio-
economic gtatus or length of hospitalization.

The only group effect was for WIST scores.(F(1,52)= '
3.58, p<.06), which was only near significant. The nonpar-
. anoid group tended toshate higher scores than the paranoids.

To determine the cOmparability of the remitted groups
to the episodic groups, a number of variables were obtained
from the remitted patient's records of their most recent
admission. . Excellent records.of symptomatoloéy,'past med-
ications-and past IQ’scores (based upon the same test as
utilized for the. present resgearch) had been kept. As-all
of the‘patients were fron the same facility, it seemed
,reasonable to compare the remitted patient s past episode.’
fof schLZOphrenia to the epi;odic patient s current one.

" There were no differences for medication, IQ, or age
(all p:;.10). The mean ages for the remitted paranoids and
nonparanoids, at the time of hogpitalization were 28.S6~andh‘
24.07, regpectiveli. In terms of symptom severity, as
measured by the Maine scalﬁv there:were no stage effects
for the paranoid scale (F(1,52)=1.69, ns). An effect was
evident for the nonparancid scale (F(1,52)=6.74, p<.01j.
This effect, however, indicated that the remitted groups
were more sypptomatic than ‘the currently ill subjects when
hospitalized. .

Even though the current status of the remitted pate

d

ients was quite different from the episodic ones, both in

terms of symptomatology and demoqraphic variables, it was
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clear that they were similar groups whenr episodes were

"compared (length of hoepitalization; medications, IQ, age,

and severity of symptoms). It follows that the dif-
ferences in the remitted groups were due to the greater
competence levels (which may.or may notehave been appar-
ent during their‘pést episode)‘and their la;k of schizo-
phrenic symptoms at the time of testing. -

Sex differences were not essessed due to the limited

number of females in each group.

Correlations

4

A number of correlations were computed between the

demographic variables (sex, age, education; etc.) and all

" the dependent variables (perfbrmance, subjective ratings

and physiological measures) in each teEk. Due to the large

A

number of corrélations, Larzelere and Mulaik's (19Y(7) pro-
cedures were utilized ro reduce the possibility o meking a
Type I error. WNone of these correlations were éignif}cant.
It has been argued thatlresults in schizophrenia res-

*

‘ ’ ‘ ? - o . N '
earch may be due,to,the effects of institutionalization or

j

:med cation. Consequentli, intra-group correlations for

th foqr groups of scpizophrenies were computed between

these twg variables end all dependent measures again using

Larzelere and Mulaik'é techdiquee.f Therf were no signif-
. s ’

icant correlatlons w1th medlcatlon, there were, however,

three 51gn1flcant1y correlated w1th length of h05p1tal-

e -

1zat10n-(raw score, no dlstracgors, LDT task, r=.7982;

’Q
corrected score, no dlstractors, r=, 8104 both for re-
mitted paranoids only;’ and reaction time, trial 7, noise

" i . >
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task, r=.8612, episodic nonparanoids iny). Because these -
‘findings were not consistent across groups and because |
the groups were approximately matched in terms of. length
of hospitélization, theée correlations will be idnored.
Correlations were also computed between IQ, WIST

scoreé, medicat%on and the Maing scale scores, aéia prev-
ious study (Dobson & Neufeld, 1980) has found IQ and WIST
scores to be highly nggatiVeiy correlated. This finding
was replicated (t=—.5369, p<€ .001). There was also é sig-
niﬁicaﬁt pgsitive correlation between phenothi;zine.dose
and the WIST (r=.3366, p< .0l), as found in thé'previous
‘study. 1In addition, the'nbnparanoid subtest of the ﬁaine

scale and the WIST weré significantf} correlated (r=.6796,

P .001), but not the paranoid subtest and)the WIST.  This
result is not surprising, 'as one of the distinguishing feat-
ures of’nénparanoid schizophrenics is their thought dis-

': order, which is usually less apparent of of a.different type
;;'pargﬁéid séhizophrenia (ehg.‘confused as opposed to
deﬁésiona; thinking)  The Larzg}ere and Mulaik teéhniques

_were not applied to these latter correlations as only a

ew (Raven) were calculated.

SO

Letter Detegtion Task (LDT)

. Performance Scores
. For the initial analysis for this task, all the data
for each set of ‘trials was summed within each difficulty

level, Qielding three scores per set. The raw scores

v
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(as analyzed by Asarnow & MacCrimmon, 19§8; 1981; 1982)

and corrected scores (Neale studies) were both analyzed.

.It should be noted that ANOVAs‘performed on the coxrrected

scores as in past studies are technicallf incorrect,‘aq
the difficulty ;e?els are multiplied by different cdnf'
stants (1,4 or 8), causing unequal variance between these
levels, and potentially exaggerating group‘%ifférehces.
in the presgnt study, these analyses wéfe doné for compar-
ative purposes only. In the initial analysis, there gere

no significant effects for set (F(2,158)=.347, ns), nor

' were there any significant interactions involvinhg this

factor. Consequently, a decision was made to collapse
across set, within each difficulty level.

A groups (parénoid/nonparanoid/porma1) by stage

{(episodic/remitted) by diffitulty (3) analysis of vériance

with repeated measures on the last factor was coﬁputed for
e

both raw and corrected scores. There was a signi

group effect for both apalyses (F(2,78)=5.91, p< |01;
F(2,78)=4.68, p ,01, raw & cbrrected scores, regpectively).
Newman Keul's multiple coméarison procedure in&'cated-that
the normal group was significantly different (p< 705) than
boﬁh the paranoid-and nopparanoid groups, which were @ot ‘
significantly different from each other (means=13.93;
14.48; 15.96, nonparanoid, paranoid and'normal, respect-

ively).

A main effect emerged for difficulty, (F(2,156)=
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P )

6.73, p< .01, conservative df' (1,78), p<.05; F(2,156)=
80.29, p< .001, conservgfive df‘(1,78);';>< .01; raw & cor-
rectedzfcores, rgspectively).. The Ngyman Keul's test for
“the ra&;score indicates that the diff%éulty'levels with 0
and 3 éistractors were nét significantly different from
each other; whereas.thé level with seven was different
fray both others.” As the numberAof.distractors'increased,
thg subject's pérformance decreasgd, as predictea (méans:
0 distractors=15.33; 3 distractors=14,98; 7 distractorss
14.06) ., Fbr'the corrected scores, gll three levels were
highly significantly different (p< at 1east'.QJ) from each
other (means: 0.distractors=.33; 3 distractors=1.11; 7
_distractors=1.90). ”
, ?or'the raw ;cdres, there waé a tendency ko&ards a¥

v ‘
grdup by stage interaction (F(2,78);2.79,5p<.06€); and a
sggnifi;ant intenaction between these th factors for
corrected scores (F(2,78)=3.59;.p<<_.05). .For the latter
interdction, the multiple co@parisons sho&ed that’ the
signifijicant diffeience }gy between~tﬁe two épigbdic groups
and one of the nSrmal qrbupé (p< .05, N(1) or the "artif-
icial episodic normals"). As predicted, théfe'were no dif-
ferences betwsen’the episodic ;nd gemitted stages; there
wefe, however, also no differences between the remitteﬁ_pat-
ients and thﬁ ndrmais. The remitted patients"séores
tended to fall inbetween the other groups., As predicted,
Pl

there were no differences between“the parégbid and nonpar-

anoid groups (see Figure 5).

3
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A groups by difficulty level interaction emerged for . , .
’ the, correfted scores only, which was not 51gn1f1cant with
} exact degrees of freedom (F(4,156)=2. 43, p( 05, exact df .
} ' (3,130), ns).'

% ﬁecause of the poasibug;tyvof unequally chanééa var-
! iance due to"EBe multiplibatiOn of the different dif-

- ' ‘ ficulty alevels by differehtfg:Qnstants (eit?ier 1, 4 or 8),
an additional analysis was calculated using ‘the corrected

*
scores not multipled by D (See Appendix D). Similar

N .. N

effects were found:, Groups kF(2,78)=4.64, p<.o1);1g;oupé
l by stages (F(2,18)=3;58, p<.05) and digfgculty kF(2,156)¥
7.08, p<,601).\ EvénAhithout multipIiCation,.thé levels
were clearly different (means+.33; .28; and .24 fora.0, -
3 and 7 dlstractors, respectlvely) In térms of the inter--

@ &

action, only the episodlc paranoids and the Normal (1)

_ ‘group differed/significantly from each other.
‘ ToO f&rthar pursue qroups and st;ges differences; a
similar analysis was computed, eliminating the comtrol |
groups. ‘E‘or both the ra’w‘ ‘and corrected scores, there was ,

- B . *
a significant effect for stage.(F(1,52)=4.08, p<.05;

F(1 52) =8. 47,1)( 01; raw and.corrected sbores, respect~\
1vely) There was also a sidhificant stage by difficulty
iqteract{an for the corrected scores only (F(2,1043=5n22,
p<.01, c.onservati\;e'df (1,56‘), p<€ .05). The latter dif-
ferences were only at. the'most'difficult léVél (2 dis-

~\. tractors, see Figure 5). ’
ngrail, it is apparent that the remitted schizo-

LW -

'phrenlcs did not perform in the ‘same way as the epIEbéac
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patients,” These differences were most apparent at the - ‘
level of the greatest difficﬁlty; as indicated by the above
stage by difficulty interaction. The greatest difference
'appeared to lie. between the two groups of paran01d patlents,

as can be seen in Figure 5.

v
~ i3

4 ' -a
Subjective and Phy31olqglcal Ind;ces of Stress Arousal

For these measures (subjectlve ratlngs of anxiety and
dlfflculty, physiologlcal 1nd1ces of heart rate, skin con-
ductance and muscle tension), a qroups (3) by stage (2) by
set (3) by pre/post (2) mult1yar1ate_analysms of‘variapce
was calculated with repeated meesures on the last two
factors. " Three fec)tors were significant in time overalh
MANOVA: groups {Wilks Lambda, F(12/146)=2.04, p<'.05),
sta'ge (F'(6/73)=2.49, p<.05) and pre/post (F(6)73)=,

3.95, p< .01). - ‘ 0

These effects were consequently followed up with uni-
variate analyses of variance for each of the .dependent var-
iables. For a}l of the’results using MANOVA, only uﬁivar—’
iete F ratios corresponding to signifigant MANPVA effects
wiil'be reported with the exception of univariate effects
which were speciflca;ly E;edicted or‘coeld be expected
for. one measure only.

No differEnces’emerged for anxiet& ratiﬂge. The only .
®significant differe;ce for difficulty ratings was for the

pre/post factor (F(1,78)=3.74, p<.05), which was signif-~"

1cant with conservative degrees of freedom (1,78). Sub-

s
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jects had a significant tendency to rate the trials as
being moré difficult than they predicted.

a

. Heart Rate

The ‘'major différences occurred for the;physiological
-variables. A groups Ey stage interaction was evident for
decelerqting heart rate (F(2,78)=3.95, p<.05). .A Newman .
Keul's.anaLysis,of this interactior indicated that the ep-
isodic‘ﬁonparanoid's heart rates were significantly fastez
than all other groups except the episodic paranoids. The
main effect for stage was significant for both measures of
heart rate {F(1,78)=6.85; Q(1,78)=7{92, p< .01, deceler-
ating‘and accelerating, respectively). The remitted groups’
heéft rates were significantly‘slower than the episodic
groups' (éecelerating: episodic mean=84.58, remitted=
77.48; accelerating: episodic=93.12, rémitted=85f88¥§ !

1Y

- With respect to decelerating heart rate, a three way o
" ,‘~ K e oo “. y [
interaction emerged (groups by stage by pre/post (F(2,78)

-

- =3,70, p<.05; cons'er\}atlivgp daf (1/,78), p< .10, see Figure
6). - To break down this effe&t, each group was taken _sep-
arately and the uninvolved fector (set) Qas ignored.

ANOVA's rgvealed a signifiéant interacticn betweeﬁ stage

—_ .
‘and pre/post for the paranoid group: (F(1,1)=6.42, p<.05).

—

An interaction between these two %?Ctors was also evident

.for the normals: (F(1,1)=4.70, p<.05). As can be seen

in Figure 6, these interactions (comparing the paranoids

“ to normals) are in opposite directions to one another. -

L

R R R
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Multiple comparisons of the relevant means indicate that

the episodic nonparanoids were signifiéantly different from
éll 6ther groups, The episodic paranoids were also dif-
ferent from all others! including the episddic'nonpar-
anoids. This group (episcdic paranoid) also changed'sigl
nificantly from pre to post. None of the other scores
-differed signific;ntly from each other, nor did they change
over phases of the task,.

¢

Due to the group differences at the baseline level,

. analysis of covariance was condu;ted by using the base-
line scores for éach of the thrée sets as covariates.
Strong group effects emerged‘(F(2,77)=8.66,1><.OO1;
F(2,77)=9.04, p< .001,'decelefating aﬂ&iacceleratinq.heart
rate, réspectively). These differeééég;were between the
normals and the paranoids and,nonpafahoids (Newman Keul's,
P< .05); the latter did not differ ;rom each other. The
normais' heart rates were slower than the other two groups
even after the covarianc; adjustment. Stage effects again
“emerged (F(1,77)=16.29, p<.001; F(1,77)=14.92, p< .001),
with the remitted subjects having lower heart rates over-
all. The interaction between groups and stages was signif-
icant (F(2,77)=11.32, p< .001; F(2,77)=7.65, p<.001, de-
celerating and accelerating, respectively). 1In both céses,
multiple comparisons indicated that the two inpatient ep-

isodic groups were significantly different fromr all 6therJ

groups (p< .05), which were not different from each other.

»




Skin Conductance

There were group (F(2,78)=4.03, p< .05).and stage
(F(1,78)=7.76, p< .01) main'effects in the univariate
analysis for skin condﬁctance. However, during the test-
ing of the remitted patients, it wés necessary to change
the.battery in the/skin‘condqctance channel of‘the poly-
graph (according to.the critical direct current drift of
i10% of the Grass Mode},7P1 preampfifier manual) . This
change resulted in differing baseline scores (higher
conductance) for all subjects assessed after the change.
Due to practical constraints, most of the remitted sub-
jects were tested pqiof to the other groups. Because of

~

‘the possibility of cetling effects for the remitted
patients (dué to’hi;her resistance, as the measure was
assessed as resistance, then converted,Eo'conductance),
intra—groﬁp podled correlations (Baggaley, 1964) were
computed between the Béseline (prép and the post data.

using the data péintS'from the noige—stressor ta;k.

The tasks were 5ogh\3¥fédted in the same way by the

change- thw norée task was chosen simply because it had

more data\points. The intra-group‘correlations weré all
very similar (episodic pa;anoid= -.116; episodic nonpar-
anoid=-.121; remitted paranoid= -.119; remitted nonparanoid=

- % .
-.112; normal= -:%20). Because these values are all

so similar, it appears that the reactivity or change from
baseline to post trial was similar for all groups. The

present uncovaried results, however, cannot validly be

e
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interpreted due to possible machine artifact as the base- A S
13 ' ’ .
line levels were quite different. ' -
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The aﬁalysis of'cova}iance results (agaiﬁ using the
baseline, scores as éovariates for %ach set! of data) dem-:
onstrated -that there weré significant group effects
(F(2,77)=6.09, p< .01) with the normals significantly
different from the.otﬁér two groups (higher conduqtance,
Newman Keui‘s, p<.05). The effect for stage.(F(1,77)=§.92,
1;<.05) was also significant(‘indicating that the remitted
subjects had lower conductance than the episodics. The
groups 5y stage interac?ion th significant (F(2,77)=3.02,
p<.05). and the multipl; coﬁéarison procedure showed that
only the reﬁitted paranoids diffefed from all other groups.
Their scores were lower. tRan all other groups (p< .05, lower
condugtance). ’

There wefe no other signifiéant effects for this
analysis, suggesting that there were:no differential

- responses to set.

Muscle TensioOn

Thefe were no group or stage differences in the uni-
variate ANOVA for muscle tension, nor were any ofﬁer
effects significant with conservative or exact tests.,

In the follow up analysis of cova{iance, howeveq.Q?
significant group effect was appargnt (F(2,77)=3.590, -
p<.05). Using the covaried means, the Newman Keul's
procedure indicated thaf the paranoids and normais were

significantly different from each Qther at the .05 level,




while the nonparanoids fell inbetween (adjusted’ means.for

paranoid= 39.29; nonparanoid= 33.57; normal= 29.94). ' ¥,
” . oo

Auxiliary Analyses oo

Length of Stimulus ExpoOsure ‘ w .

¢
*

There has been some uncertainty in the literature
as to the appropriate length of time to'expose the Qtim*
uli in a‘task such as the letter detection procedure.
Asarnow and Maé¢Crimmon .(1978; 1981) used an exposure time
of 50 milliseconds, while the Neale et al. studiéé>utidized
70 to 90 milliseconds. Because of this'aifference, a number
of subgects in all éroups (N=23) recgivéﬁ an extra set of
trials at 50-milliseconds after the first three sets.
These .trials were compared to those at 70 milliseconds -

. s e . .
for each difficulty level, All comparisons were nonsig-

nificant. ) ¢

Reliability Check

Chépman and Chapman (1978) have argued that schizo-
phrenics' performance on differing tasks as compared to

normals may partly be a function of differential individual
[ 3

difference psychometric sensitivity of these tasks. Conse-
<

quently, the psychqmeﬁric reliability of the different
— -

difficulty levels of the letter detection task was assessed

as.follows. Utilizing the raw scores of the normal con-
tréi groups, reliability estimates in the form of "coeff-

icient'alphé" were computed using procedures for tests ad-

.
-~

.
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jTﬁe estimated values of alpha were as follows: 1)‘0 dis~

tractdrs= .335; 2) 3 distractors= .529‘and 3) 7 distractors

<

« = ,564. Usinq\?eldt's formula for the estimation of F

\

-ratios to compare the coefficients to one .another, none
. .o

) . * & - .
of the F valugs are significant: F12(27/27)=1.18, ns;
~ %

< * % *x ‘ N ‘
'~F13=1.21, ns;_F23=1.04, ns. Similarly, estimated "true

score variance" (Chapman & Chapman, 1978) was fairly uni-

e

-

iform for all three difficulty levels (.155, .219 and .298

. ‘fbr 0, 3 and 7 distfactors,‘respectively). These results,
ip ‘ thué; appear fo arqgue against the interpreétation of the
g}oué differences as being solely an artifaét of differing-

‘spsychometric sensitivity. ) - .

4

L/

?minigtéred to the same sample as aescribed by Feldt (1980).



:Stressor Task . ..
3 -

(Y

_Performance Scores

v .o

4 Fo;}owing the instructioné'ﬁb the stressor task and

,priof to the beginning of the ttials, five practice trials
‘were given in which baseline reaction time (RT) and number
fgf.taps were recorgded inothe absence of the stressor
stimnluS."A groups “by stages analySis'of variange was
computed on the average of these trials. Significant groups
1eéfects emerged for both méa;ures (RT, F(2,78)=3.61,
;;€.057 and Taps, F(2,78)=L0.7é, p< .001). Paired comp-
érison procedures indicate that for reaction time, noth
.the normals and paranoids were significantly diffetent

(p< .05) from the nonparanoids, but not from each other
‘(means=m.39 (paranoid); .48 (nonparanoi@); .58 (normals)) .
Tpe normal group tapped ;igﬁificantly faster (p< .05)
than both other groups, wnich'ﬁid n6i~differ from each
other (means= 6.99 (paranoia); 6.17 (nonparanoid) and\

4

8.55 (normals)).
In addit)on, a groups quELage anaiysis was computen; ‘
omitting the-.formal gronﬁs. For réantion ‘time, only a |
neai significant group effecf emerged (F(l,52)=3.6 3,
p=.06g)4 whereaé for taps there/was_a significant stége
effect which was pieviouslyfabsent.gith the analysis in-
cluéing the normals (F(1,52)=4.02; p<€.05). The remitted
" patients tapped siqnifiqqntiy faster than‘the episodic
patients (5.08 as_opposed to 6.08 taps invtwo seconds).»
A multivariate analysis of -variance nés cénducted

n
L

s o
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kgroups(?) cy stage (2) by‘intepeity (é) bx length of
”nciee (3)) with repeated measures on the last two factors,
including the reactioﬁ:time measure and the two indices
efjtapping during tﬁe stressor triels. There were.sigs
nifiqant effects for groups (WllkS Lambda, F(6/152)=G 09
p<.61), intensity (F(‘6/308)—6.58,' p< 001), and length
) (F(G/%08)=18.4 8, p< ‘04) . The un_lve.)riate F rat;os were
'thﬁs computed for reactich:time and taps. As the two
tf . measures of tapping speed{were very ﬁiéhly cotrelated,
(r=.968) and yielded very similar‘results, only tﬁcse‘
tecorded from the polygraphhwill be reported.' The taps
‘from the polygraph incorpofétd& the two'sécond taps, as
well as indicatlng tapping behav1or over. the entire noxse
duratlon (2 4 or 6 seconds). To reiterate, the overall
taps were averaged‘into two secohc[segments.for compar-

- ability. > Because the entire behavioral segment was util-
ized fcr this data, the polygraph output was thought to
reflect greater accuracy. _

The main factor for groups wae stgnificent (F(2,78)% Q’
4.14, p<.05; F(2,78)=8.75, p< .‘001, RT atnd taps, respect-
l ively).‘ Mpitiple comparisonqcoﬁ this effect showed that
for RT, the normals and nonparenoids were significantly
different from each other (p<..0%),' whereas the paranoids_
fell in the middle and did not differ significantly from

either of'the other two grodpe,.The nonparanoids were sig-

nificantfy slower tappers than bbth the'noﬁmels and par-

anoids, who, in turn, did not’sjgnifiCant%y differ from
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one another (means=7.94, 9.55, 10.80, nonparanoid, par-

-

anoid, normal, respectively). Main effects were also

apparent-for both the RT and tapping measures for inten-‘
31ty (F(2 156) 7 14, p<( 001, conservative df (1, 78),
p<.01; F(2 156) 15 56 p<; 001, conservative df (1,78),
‘;>< 01, RT & taps, respectlvely) A 51gn1f1cant main
effeot was; alse apparent for- length (F(2 156)=3.08, p<
.05, conservatlve df (1,78), p< .10--\T!,156)=41.§9,’p<
L

.001, conservatlve df (ﬂ 78), pP< . 01 RT and tapsa respect-,1ﬂ'

<1vely).ﬁ ?h@”resultsufor intensity and length of noises
.basica}ly'iAQicate tbat'as the noises became louder and
1longer, subjects had a tendency tb speed up both their
reagtipn times‘and tapping. These effects demonstrate that
subjects could easily distinguish between the noises and
that they had the de51red effect, as if a stressor is-

more aversive, sub]ects w1ll generally try more actively

to stop it (see Tables 2 & 3).

There was an interaction between stage and intensity
for RT (F(2,156)=3. 43, PX 05, conservatlve at (1,78),
p< .10). Newman Keul [ procedures showed, that the differ-

ences lay at the intérmediate'}evel (67.5dB), with the
episodic groups having significantly ‘faster RT's.than the

*

remitted ones.

/
An analysis including only the four patient groups
reflected a group effect for taps (F(1,52)=5.39,. p< .05),
with the paranoids tapping significantly faster than the

kS
nonparanoids (9.55 as compared to 7.94).

“ (
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'Table'z : °"Reaction time and Taps for differing levals

and lengths of noisgs (for ail grdtips) .

Reactibn Time « - Taps
) ~! Mean sd - Mean = sd .
60 dB .31 .22 9.06  3.19
67.5 dB Y .26 9.53 ° 3.12
.75 a8 .27 .20 9.69 3.23
i seconds - .29 .24 © 8.68° 3.16
4 seconds .31 26 9.707 3.2

¢ - ~ o
6 seconds ‘.- .27 .18 9.91 3.00
.' ' »
" 1 averaged intgjz seconds. - . -
~

- . ..;\
: \
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. All of the groups changed in a similar fashion from .
the practice triafs to the coping task (stressor trials)
(See Figurés 7 & 8). ﬁeaction time and tapping speedea -
up considerably; thus, it appears as though all of the
groups responded behaviorally to the stressor in a similar
way. Because of the initial group differences dur}ng )
the practice trials for RT and taps, analysis O0f covariance
was computea using the baseline scores as covariaées.

( All of the effects were the same for reaction timé,’
including the stége by intensity interaction (F(2,155)=
3.44, p< .05). The episodig.patients were faster than:
the remit;ednpatients at all levels, with the difference
the greatest at fhe second level of intensity (p<.05),

. once covariance on the baseline was carried out. The 5nly

.significant effect for the‘adjusted taps was for inten-
si:; (F(2,1é5)=15.56, p< .001). Group effects ;o longer

-

werevin evidence for either of these variablegu
, Basically, these results suggest that all'subjects

coped fairly acéively with the stressors, and coped more

actively Qith the more aversive tones. It'appears from :
the covariance analysis that the éroup effects may have
been due to the differing baseline levels, The remaining
stage’by intensity interaction appears to be a stablg

-

finding.

-

Predictive Judgments , N

o

Multivariate ;nalysis of variance (groups (3) by ’

&
’, . X
'Y ' Toos 2 s -,
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Table 3 : Groups by Stage Means and Standard Deviations
YA -

for RT and Taps (Stressor Task).

RT . Taps

-ﬁean sd Mean sd
Group
Ep/Paranoid 0.27 .18 ' 9.29 3.02
Ep/Nonparanoid 0.34 .31 7.33  3.28
R/Paranoid 0.30 .13 9.82 2.97
R/Nonparanoid 0.38 .35 8.55 2.88
Normal (1) 0.23 .13 10.84 2.50
Normal(2) . 0.23 .13 10.76  2.98

Ep = Episodic

R = Remitted
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stages (2)) for the ac@ive and passive coping predictions

/
/

- 107

&

.and the ratio comprised‘of the two yielded a significant

main effect for groups only (Wilks Lambdd F(6/152)=3.66,

p'<.01). The univariate F ratios were significant for all

three variables (Active coping F(2,78)=3.91, p< .05;

S
- Passive coping,

3.26, p< .05).

F(2,78)=6.81,

p< .01; Ratio, F(2,78)=

The Newman Keul's analysis revealed that

+ the normals predictéd that active coping would be effect-

»

ive and that)passive coping would be ineffective signif-

A

icantly more frequently than the paranoid and nonparanoid

groups. For the ratio, qQply the normals and nonparanoids

differed significantly from each other.

These results were followed up with a groups (2) by

stages (2) analysis of variance excluding the normal

groups. No effect reached significance.

\

The means (Table 4) are in” the predicted direction,

with the ratios indicating that the nonparanoids predicted

that passive coping would be most effective. Because the

standard deviations are so substantial, any effeéts between

the four patient groups appear to be cancelled out in

significance testing. Recall that in terms of. the ratios,

a score near one may indicate decisional uncertainty or

‘a "regression @owards the mean", and a score greater than

one predicts passive coping.

The nonparanoid groups had
“*

the highest sébres, but also, the greatest variation in

respghq&sg; These results (with the possible exception o

of the remitted paranoidé) indicdate that the patient

groups had a great deal of difficulty making
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dictions were basically in the sdme range, however, as the
length of éhe'stressér increased, anxiety ratings also in-(
creased.

’A number of effecté were evident<f6r difficulty rat-
ings. There was a Féar siqniiicant effect for stage
(F(1,78)=3.30, p£.07) and groups by stage (F(2,78)=2.80,

Y
p€.065). There was.a nonsignificant tendency for the ep-

isodic patients to réte the trials as more difficult than

the femiéted ones and this indlination was especialiy true
of the nonparanoids. - ‘b' _

The pre/post effect was significant (F(1,78)=5.86,
p<L .05, conservative df (1,58),wp<:.05), with subjects
rating the trials generally as less difficult than antic~
ipated. The last two é%fects for this measure were in-
teractions between intensity and pre/postJ(F(2,156)=6.22,
p< .01, conserva}tive‘ af (1,78), p< .05) and length by pre/
post (F(2,156)=6.11, p< .01, conservative df (1,78),
p< .05). The former interaction probably was influenced
by order, and hence, will be discussed shortly. The .-
latter indicates a éimiiar finding‘éo the one with anxiety
ratingsjfthe.raéings for the shorter noises (pre compared
to pésé) were similar, but as length increaseq,'thé post
ratings commensuéatély Qere‘modifieq Ewith‘post‘ratings

- : .

D

greater than pre), as would be expected.

Y
¢

Heart Rate o e ’ ;o

PR -

Heart r}te yielded a4 strong pre/post main effect

M ¥

¢ Pl
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‘prediétion§ and had a great deal of between subject var-

iation.

It is obvious from Table 4 that the Ratio means can-
not be obtained by simply dividing the Active means by the
Passive ones. While reasonable estimates can be obtained
for the normal groups and the remitted paranoids, this is
not the case for the other groups. The reason for this
seeming discrepancy was because it was possible to have
cases where the numerators and denominators were equal, but
the averaﬁe ratiQ.was not fe.qg. .4/.2 and .2/.1 compared to
.4/.1 andr.2/.2). 1In addition, large ratio values tended
to be obtained by predictions exactly opposite of what would.
be expected (1.00/.01 = a ratio of 100.00). These latter
predictions reflecéed a belief that‘ﬁassive coping was
most likely to be an effective coping strategy in reducing
the stressor length and the active coping may actually
'lengthen the noise duration. Thus, the theoretical range
of ratio values was from\.01 (complete belief in the ef-
ficacy of active coping) to 100.00 (vice versa)., The sub-
jects that responded in the manner contrary to what was ex-
pected were questioned about it (to see whether or not they
had misunderstood the instructionsy, however, their responses
tended to indicate an understanding of what they were pre-
dicting.

To follow up these analyses, a groups by stage analysis
was computed on the smaller component of the ratio values, ig-

noring for the moment whether or not it was active or passive.

The rationale for this analysis was that Neufeld's (1982a)
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?
model predicts that the smalleracomponent should be the

best predictor of stressor response (as diecussed\in the
Introduction). In most cases, oOne would expect the smaller
component to be very similar (or identical) to the active
cdping judgment (assumingfa task like the present one).

No effect attained significance in tﬁe overall ANOVA,
Tpere was a trena toyatgs a group effect (F(2,78)=2.54,

' - p=.085). An investigation of the means (presented'in the

last column of Table 4) is instructive, however. The means

for the active and smaller components are identical for

both normal groups, but not so for any of tte paranoid or
nonparan01d groups. The group order of the greatest discrep-

ancy size between the active and smaller components was g
exactly the ‘sarﬁe es, tﬁe ggfdering of 'the ratio sizes (rem-

itted nonparanoid, eplSOdlC nonparanoxd, episodic paranoid,

remitted paranoid). This flndlng confirms the suspicion

that both groups ©of nonparanoids were forming the most "ab-

normal" or unusual predictive judgments.

Subjective and Physiological Indices of Stress Arousal

A MANOVA (groups by stages by intensity by length by
pre/post) with repeated measures on the last three factors,
produced main effects for groups (Wilks Lambda F(12/3465
=2,77, p<€ .01); stages (F(6/73)=2.63, p< .05); intensity

"(F(12/302)=6.89", p< .001){ length (F(12/302)=2.34, p< .01) )

and pre/post (F(6/73) =22.11, p<.001). The significant

. ' !Zreractlons were groups by stages (F(12/146) 2.25, p€.01);
d ,

itensity by pre/post (F(12/302)=2.03, p< .05) and length

-
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by pre/pbst KF(12/3b2)?2.30, p<.05). Univariate analyses

»

were utilized to follow up these multivariate effects. -

. .
Subjective Anxiety and Difficulty Ratings

\ -

There was a significant intensity effect for both an-
xiety and difficulty ratings (F(2,156)=19.90, p< .00%1,
/_consé;vativé df (1,78), p< .01; F(2,156)=5.09.'p< .01,
gonsérvative df (1,78), p<..05; réspectibely). The means C e
‘for these effects'indicate that as the inteﬁsity levels

ingreased, ratings of anxiety ané difficulty decreased.
These effects are surprising and may be due to the fact that
eveﬁ though three différing randomizétions“were utilized,
there was a strong tendency for the lowest intensity’noises
‘to be fresented early in the series of tﬁi?lé. Over all
three orders, the averé§e positiog‘?ppm one to nine of the
three intensities was 2.56 for 60 dB, 6.00 for 65.5 dB and
6.44 for 75 dB. Subjects ffeQuently appeared to rate the
earlier noises as being more difficult and anxiety pro-
voking than lgter ones, and these trials often included

0\
less intense stimuli.. This problem will be disentangled

further when order effects are analyzed (see Auxiliary
Analyses at the end of this section).

There were no group or stage effects for subjective
anxiéty ratings, consequently ;ll sﬁbjects rated the ‘trials -
fairly §imilarly. The only othq; effect was a length by

. ) ) . ,

- pre/post ‘interaction (F(2,156)=4.16, p< .05, conservative

" df 11,78),'p< .05). For this interaction, all of the pre-

-
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dictjons were basically in the sdme range, however, as the

" length of £he’stressdr increased, anxiety ratings also in-

creased,

fA number of effects were evident_fér difficulty rat-
ings. There was a Fear significant effect for stage
(F(1, 78) =3.30, p€.07) and groups by stage (F(2,78)=2.80,

€. 065) There was. a nonsignificant tendency for the ep-

isodic patients to rate the trials as more difficult than

-

the remitted ones and this inclination was eSpecialiy true
of the nonparanoids. - & ‘

The pre/post effect was significqnt (F(1,78)=5.86,
p<L .05, conservative df (1,58),wp<:.05), with subjects
rating the trials geﬁeraliy as less difficult than antic-
ipated. The last two é%fects for this measure were in-
teractions between intensity and pre/posti(F(2,156)=6.22,
p< .01, conse-rvqtivei at (1,78), p< .05) and length by pre/
post (F(2,156)=6.11, p< .01, conservative df (1,78), .
p< .05). The former interaction probably was influenced
by order, and hence, will be discussed shortly. The.-
latter indicates a gimiiar findingaio the one with anxiety
ratings-—the,raéings for the shorter noises (pre compared
to pos;) were szmilar, but as 1ength increased, the post
ratings commensurately were|mod1f1ed (with post ratings

greater than pre), as would be expected.

Heart Rate o ’ ;o=

Heart rate yielded & strong pre/post main effect

M v
' ' .

¥
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(F(1,78)=37.71, p< .001, conservative df (1,78), p< .01,
accelerating heart rate). According to the chapge scores
from pre to post for'thie variable (see Table 5),_the.groups
tended to respond in a similar way to the‘task demande. En

terms of change from pre to.post, the remitted paranoids
tended%to be the least responsive, and the nofmals the
most. Because of the initial g:oup.differedees in base;
line values, which were‘similar in thie task as the LDT,
analysis of covariance was conducted by using the basél}ne
for'each trial as "the eovariate. ‘
A main effect for groups was apparent (F(2,77)=7. 42
p«.001; F(2,77) 3 60, p< .05; deceleratlng and acceler—“
ating heart rates, respectively). For the decelerating'
heart rate, the normal éroup was significantly different
{slower) than both other groups and for accglerating, the
normals were only significantly. different from the nonpar-
anoids (93.82 compared to 99.02 bpm).l The stage fectcr
wes éignificant (F(1,77)=17.89, p< .001; F(1 77)=15.05,
p< .001, deceleratlﬁg & accelerating, respectlvely) The
remitted stage had 51d51fxcantly slower heart rates than
the episodics (98.12 compared to 99.82 bpm for accelerating).
A siégificant gredps py stage interaction (F(2,77)=6.00,
pX, .01; F(2,77').=3.25,' p< .05) indicated that the paranoid
and nonparaﬁoid episodic groups had significantly fastera‘
heert rat;s for both measures (p< .05) than all other groups.
For decelerating heart rate, the only other effect

was a stage by intensity interaction (F(2,155)=3.32, p<

.05). While the remitted stages' heart rates responded dif-
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Table 5 : Chénge~$c9res for Physiological Measures
. .
(post - pre, for all groups). ,
‘Physiological Measufe
HR . EMG - sc
) Mean sd Mean sd Mean sd
Group ;
Ep/Paranoid 3.82 9.62 2.68 12.14 _ 1.21 2.12

Ep/Nonparanoid 3.73 9.60 2.72 12.17., 0.42- 1.39
. R/Paranoid 0.83 9.92 4.68 . 9.57 -0.09 .87
R/Nonparanotd  4.81 11.24 3.51 12.36 -0.74 2.46

Normal 4.66 11.21 4.83 10.42 1.66 2.21 -

Ep = Episodic
R = Remitted
HR = Heart rate; EMG = Muscle Tension; &¢ =Skin

, -
-
.
5
. -
. 4 -
. .
. .

Conductance..
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ferentially to the differing intensities by increasing,
the episodic subjects heart rates ten@ed to decrease'(see
Figure 9).

There also was a significant main effect for lenéth
(accelerating beart rate, F(25155)=3307, ﬁk.OS). There was
a tendency for heart rate to increase as the stimuli in-

creased in length.

Skin Conductance

There was a strong pre/po§t effect for skin con-
ductanéé in the univariate ANOVA (F(1,78)=42.01, p< .001),
which was highly significant with conservative d4df (1,78),
p< at least .01). All groués except the remitted paranocids
tended to respond in similar ways to the demands of the .
task in terms of skin conductance (;ee Table 5). Thé
remitted paranoid-groups; skin conductance tended to re-
m#in at about the same level, whereas all other groups

sﬁowed an increase in conductance‘from pre to post (as in-
dicated by the change scores). . *7
Due to the reasons discussed in the above section,
ANCOVA was conducted on this measuré using the baseline
éor each trial as a Eovariate.
When the covariance analysis was applied, the only

effect to remain was a marginally significant interaction

between groups, intensity and length (F(8}3fQ)=2.08, p< .05}
éonservqtive df (1,78) ns). This interaction indicates that
the normals' skin conductance was higher at the longest

length of the lowest intensity than the paranoid gro%P at

Al
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‘Table 6 : Heart Rates for-gkressor Tgsk ({baseline co-

variance adjusted).

Decelerating . Accelerating, .
Mean gd Mean'’ sd

Ep/Par.  89.48  14.72 - 100.44  15.63
Ep/Nonpar. 90.17 19.13 204.60 18.86 .

. Y,
R/Par. 80/46  10.65 92.72  12.22

{

R/Nonpar. 79].92 11.22 93.43 12.95
Normal, 78.38  10.15 94.42  11.00
Normal, 79.45 11.61 93,22 11.49

Ep = Episodic
R = Remitted
Par. = Paranoid

Nonpar. = Nonparanoid
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this same trial. ) L o

Muscle Tension

This’va;iablé-éleo yielded a strong pre/post main

. [

effect for the univariate ANOVA (F(1,78)=34.12, conservative
af (1,78), p< at l%ast L01) . According to the change scores

from pre to post (Table 5), all groups responded to the .

trials by.an increase in the level of muscle tension., The

‘follow up ANCOVA on muscle tension did not yield any sig-

/

nificant results. ' -

Auxiliary Analyses

‘Order Effects

Even though three different randomizations were util-

-

1zed for ipe orderlng Of stressors, there was a tendency
for the noises of the lowest 1nten51ty to be presented
earlier in the.sedhence than the more'intense noises. This

problem appeared to influence some of the results, partic-

ularly anxiety and difficulty ratings. For these ratinqs,
L4 .

]
subjects seemed to rate earlier trials.as being more dif-
{ ~

&~ L
ficult and anxiety arousing and these trials_ also wq;e

less 1ntense,'

resulting in an effect for 1nten51ty which
>
was opposite of.what was expecfeﬁ )
The purpose of the present analy51s was to examine

the effects of order, partlcularly to 1nyest1gate whether

or not it affected any of the groups or staqes different- "

“ially. Thus far, the analyses have failed. to reveal any

Ve '\
w B . -

-~
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interactions between intensity and érbup. There was a

t

stage by intens4ity interaction for reaction time in both
the ANOVA and'ANCOVA, as discussed above, There also was
an interaction in the ANCOVA for heart rate. Neither of
these interactions were revealed in the MANOVAs for any
of the variables. )

‘ As it was impossible to investigate intensity (with
three repeated measures factors) and order (with nine)
invthe same analysis, ﬁhe depéndent .variables for thep
stressor task were all énalyzed using groups by stages“By

order- (9) analyses of variance for the performance measures

and predictions, and groups by stages by order by pre/post

analyses for the subjegtive ratings and physiological var-

iables. Consequently, both inteynsity and length were ig-
nqred, and the drder féctor was introduced. This pro-'
cedure was obviously not ideal, but/it was possible to
reveal.any differential effects of order, irrespective of

A

intensity or length.

‘\

There were significant order effects faor reaction time
and tabs (F(8,624)=5.02, 1><..001, conservaéiVeﬂd} (1,78),
p<.05; F(8,624)=8.85, p<.001, conservative df (1,78),
pf:;o1, RT & taps, respectively); but po interactions with
the order factor. Subjects tended to become faster in both
their RT and taps over, trials, and all groups ﬁppeared to
react.in the same way. There were no significant order
effects for the predictions or the fatio composed of them.

There were ordey effects for the subjective anxiety

TN
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and difficulty ratings (F(8,624f=8.26, p<.001, conserv-
ative df (1,78), p< .01; F(8,624)=5.49, p< .001,'conserv-
ative df (1,78), p<t.05, anxiety & difficulty, respect-
ively). Tﬁe ratings tended to decrease vver trials (i.e.
less anxious, less difficult), as was suggested previously.
Each rating also prodﬁced an ordeé by pre/post in-
teraction (F{8,624)=4,03, p<.901, coﬂservative at 1,78y,
p< .05; F(8,624)=4.01, p< .001, conservative df (1,78);
p< .05). The ﬁewman Keul's comparisons for both of these
indicat&s that the'first pre-trial rating was:sign:fi?agtly
hi#(gr than all-of the others. _Tpere was also an ipter—
action between groups and 6nder.(§116h624)=2.43, p< .01, -
exact df (12,461), p<.05) for anxiety ratingé. The mult-
\iple éomparison shéwed that the nonparanoid groups'
ratinggﬁ}gndeq to be higher than both other groups in the
later trials. Rather Fpan decrease ®bver trials as the other
groups did, the nonparaﬁoids-ratings actually increased.

- For. the physiolqgicql variables, there were again
order effegts fof each measure excep% muscle Eension
(F(8,624)=8.77, p< .001, conservative df (1,78), p< .01;
;‘(8.,624)=6.36, p< .001, conservative af (1,78), p‘<.05; HR
& SC, respectively). Both heart rate (accelerating) and
skin conductance tended to inérease over tfials.

There gféariy were order effects for most of, the dep-
endent Variables: All of the effects influenced groups and
., stages approximately equally, however; as ohly one inter-
‘actiop (forAanxiety Fat&ngg) of gfoups‘with intensity wés

significant with either conservative or exact degrees of

L -
o
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freedOm. No interactions or effects occurred fo;)stage,
consequently the above noted results for this féctor did not
appear to be accounéeé for by order. If the preceding stage
by intensity interactions for reaction time and héér? rate >
(in the overall ANOVA and ANCOVA results) were influencéd by

order, one would expect parallel results in the order

- analysis. NP ‘

Rating Judgments of Stimulus Stressor Properties and Manip-

ulation Checks

| Followipg tbe LDT and stressor task§, all subjects‘{/
made several ratings (see Appendix C), éwo of which were
asked a; a check to assess whether or not the subjects,
believed in the controllability of the ;tressor. There
were group differences in‘the amount of control subjects
felt they had (F(2,78)=7.42, p<.01). The parénoids_and
nonparanoids r;ted that they had significantﬁy more'contro!
(for both cogntrol ratings) than the normalf did (me;ns: .51;
.53; .40, pgranoid,nonparanoid & normal, respéctively).
There were no differences between the two patiént groups,
nor were there any effects for stage. )

There was a significané main effect for self{other‘
control (F(1,78)=3.78, p<.05), indicating that ail groups
felt that théy had moré control than others (.51 as
opposed to .45). Thus, the' task appears to have béen
believable, as subjects rated that they had control around

508 Of the time. In addition, subjects reacted and tapped

.
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significantly faster for both‘louder and longe; stimuli,
suggesting both that they believed that this behavior would
have an impact on the noise and attesting to its aversive-
ness (as they were attempting to tgrminate it).,

Two additional ratings were made by all subjects,
each evaluating the stressfulnéss of the two tasks. No
group Or stagé effects emerged, indicating that all groups
found the tasks‘comparable. There was a'sigﬁificant main

effect for task type (F(1,78)=60.45, p <.001). The sub-

jects rated the LDT taskrégibéing significantly more

e R ’
2

stressful than thé’ﬁéiée task (.58/1.00 as opposed to

n

.28/1.00).

Iﬁ addition to the above ratings, the nofmal groups
rated the nonstress task as to its stréssfulnéss. Their
three ratings were COmparéd using correlated t-tests. s
All three were significantly différent from each other
at the .001 level with the order being LDT (.64); Noises
(.3i); Nonstressor (.07) in terms of stressfulness.

The sample in t?e présent study appeapgd to perceive
of both tasks as stressors, compared to a nonstressful
task, with the more cognitively demanding task (LDT)
rated as being the most stres;ful acéording to the post-
experimental and ‘the subjective ratings."gn order to
compare the two tasks further in terms of stressor prop-

erties, the sWbject's physiological responses were exam-

ined. All of the responses fhxcept heart rate for episodic

paranoids) indicated that arousal actually decreased during
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the LDT.task. Muscle tension decreased over sets (F(2,156)=
2.99, p<£.05; conservative d4f (1,78), p< .10), and skié con-
ductdnce and accelerating heart rate decreased significantly
from pre to post measures (F(1,78)=8.26, p<.05, cOnsefv-
ative df (1,78) ,hp< .01; F(1,78)=10.59,’ p< .01, conservative
df (1,78), p< .01; SC & HR, respectively). With the ex-
ception of'heart'rate for the above mentioned group, there
was no indication of a physiological increase in anxiety
or tension in the LDT. In fact, all meaéyres decreased
from pre to post (see Téble 7).

These results stanﬁ in contrast to the physiological
parameters from the noise'stressor task. All measures in-
creased significantly from pre td post trial, clearly in-
dicating physioiogical arousal during this task (see Table
7).

What results ig a discrepancy between the subject's
pgrception o{ﬁigg two tasks and theirlphysiological res=
ponses to théﬁ. It is beyond the scope of this dissert-
ation to decide upon which type of task is most stress-
ful. The ratings clearly indicate each task to be stress-
ful relative to neutral stimulation. The noise task,
judging by this result as wéll as the physiological data,
did have substantial stressor properties, thus serving

fts purpose. On the other hand, it is possible that

subjects subjectively rated the LDT as being stressful

because they -perceived it as beihg quite difficult and
tended to equate difficulty with stressfulness. Therefore,

as might be expected from cognitive demand tasks (e.q.
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Table 7 : Physiological Measures from Pre to Post for
Stressor and Letter Detection Tasks (LDT)

(A1l groups, N = 84)

Stressor Task “LDT
Pre Post Pre Post
Mean sd Mean sd  Mean sd Mean sd

VA

HR 92.72 14.70 96.47 14.95 90.46 13.86 88.54 13.63
EMG 19.64 15.43 23.52 15.39 34.03 22.11 33.17 22.68
SC. 20.51 14.83 21.44 15.58 20.28 15.66 19.03 14.63

HR = Heart Rate; EMG = Muscle Tension; SC = Skin cQﬁductance.

/

/«‘_r;
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paced anagrams, speeded problem solVing). the LDT was

not without stressing properties for all subjects. ’hg ‘

@

Results Summary

The main differences between the stages in terms of

)

the demographic variables were in the indices comprising

the competence score. The remitted stage was signif-

icantly more competent than the episodic one and par-

anoid-nonparanoid differences were limited to the latter

-

stage,

In the'overall analysis for the LDT, there were no

7\paranoid4nonparanoid differences‘for‘thefperformance

scores. There were no effects for stage, and only the
normals differed froﬁ the paranoids and nonparanoids for
both raw and corrected scores. When the normal group
was eliminated £r0m the sample, it became apparent that
the remitted patients performed better thdn the episodics,
unlike the Asarnow and MacCrimmon studies (1978; 1981; 1982)
and this discrepancy was especially pronounced for the par-
énoids. These differences were greatest at the higher dif-
ficulty level (more distractors).

There were pﬁysiologicalvdiffé&énces for the LDT
particularly in terms of heart réte, where the episodics
had much more rapid rates than the remitted subjects. One

of, the few significant differences between the episodic

paranoids and nonparanoids emerged for this measure. The

episodic paranoids reacted differently to the LDT than all
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1

the other groups, showing increased arousal in terms of -

- ¥

,heért ¥ate. ’

. There were differing baseline levels for both react-
tion time and taps in the stressor task. The paranoids’
reaction times were signifibantly faster than the nonpar-
anoids. There was a stage effect for taps;‘with the re-
mitted stage faster than the episodic stage only when the
normals were excluded.
During the sﬁre;so; trials, the nonparanoids coped
more passively than botﬁ of the other groups; however,
when a co;ariance adjustment was made for the differing
baselines, all subjects,rggponded simiiarly (by. coping
actively) to the task. T ‘ \
"' It must be noted that all subjects had receivéq thgl
o \
instructions regarding the noise task prior to the bdse—
line trials, even though they*had not been subjected‘io
the stressor stimuli. Thus, at this point, they knew about
the strgsspr and possible means of escaping it. It is pos-
sible that the baseline data may be a reflection of sub-
jecks practicing their predicted strgzegy, {ather than a
true baéeline measure, as the "behavioral mofivation" to
cope in a certain way may have' already been present. The
uncovaried data, therefore, may be somewhat legitimate and
reqoving initi;l differences may remove real differences in
coping propensity. | . '
. This interprététion appears to_be especially viable

when some of the other results are investigated. The cop-

ing predictions, for exaﬁple, were in the exgigsgg direct-
<
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ion, wiéh the nonparancids pfedicting passive coping, how-
éver, only the normals tended to be,significantly different
'froé the others. Note that the tapping and reaction time
resulis for‘tﬁe stressor trials closely parallel the

ratio resﬁlts,»as in each case the normals are only signif-
ieantly .diffeflent from the nonparanoid group. The ratio‘
formulations for the paranqid group may indicate an impov-
erished ratio, rather than decisional uncertainty. This
conclusion is based upon the observation that the groups
with ratios closest to one, indiqative of either impov-
erishment or uncertainty (both paranoid groups), did %ot
appear to indicate any unceitainty in their bopiné behav-
ior. Qonsequently, these re§ults suggest either an impov-
- erished ratiq or somewhaf passive predictions (the latter
possibility for the episodic paranoids only). |

Again, there were strong effects for heart rate in
the stressor task, with the episodic paranoids and nonpar-
anoids obtaining mu¢h~highe: rates than the other groups.
All groups appeared to be respénsive to the task, with khe
remitted paranoids tendiné to show the least response ?nd
the normals the most.

Because all groups rated the LDT and noises as being
stressful, it is possible to conceive of both tasks as
stressors (aithough that was not the purpose of the pres-
ent study). There were no differential g}oup effects

for ratings of stressfulness, thus the four séhizoph%enic

. ! »
groups did not appear to perform more poorly than the

\
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controls as a result of differing perception of task de-
manas.or stressfulness., Subjects felt that they had control.
~over the stimuli, ;nd the schizobhreniés'felt tha£ they had
significantly more control: than the normals did." This
rating was in contrast to the actual performance, and could
be‘interpreted as an unrealistic belief in'tgeir own per-
sonal control for these groups;
what is striking about the pfesent'results is the ’

siﬁilarity betweeﬁ most ‘of the groups insterﬁs of over-
all ratings and coping behavior and the disparity of the
episodic nonparandids and all of the other groups in:
terms 0of a number of the measures (e.g. LDT performénce,
heart rate for both tasks, reaction time, tapping). They
had the goorest performanqe and the highest ratings and
arousal (as measured by heart rate). The remitted par-
anoids, on the other hand, appeared to be thé mo?t'similar
to the normal group (e.g. LDT performance, ;eaétion time,
taps) and the least responsive physfologically.f The two
nonparanoid groups fexcept for competence écdres5 seemed .
more siﬁilar overall than the twé paranoid groupé} ~

» Finally, it is i%luminating.to look at the parallels
between some of the résui;s.‘ Even though they are not all
indiviéually significhnt, a cpn31stent pattern emerges. .
Overall, fhempa:anoideubjéc%s tended to cope more actively
_than the n?npgranoids; ioth paranoid groups also had pre-
dictive ratjos that i%?icated more of a éendency towards ’ .

less passiyéAcopihg than the:nonparanpids. The order of

the groups is exactly the same when reaction time, taps

¥
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and thé coping ratio are all compéred (from active to

f‘bassive coping) and is normal, paraﬁoid.then nonparanoid.

The correspondence of these coping propensities with

the arousal indices must also be pointed out.. For the

" Stressor task, it was on these variables, particularly
'heart rate, that stage effects were attained. Thg dif-
ferences on this measufe stoodlin contrast to the two
paranoid group's similar methods of coping. The episodic
paranoids were highiy ardﬁséd and tended to respond to
tﬁe task b& actively coping. The remitted paranoids were
less responsive, but continued to_acti&ely cope’ as well,
On the other hand: the episodic honpafanoids were less
active copers as indicated by their reaction time and
tappi;; pérformance, but had the ﬁighést arousal ac-
cording.to‘heart rate. Furthermore, the remitted nonpar-
anoids were not highly aroused, no&‘did they appear to
cope particularly actively (Not; iﬁ Figures.7 & 8 that

- this group changed the least-fIOm‘Baseliﬁe to Coping

'

Taék). , , .



DISCUSSION

Letter Detéction Taék--A failure to replicate?

Part of the results for the letter detgctidn task
were as predicted: there were no differences betweep the
paranoid and nohparanoid groups, accuracy level decfeased
with increasing number of distractors for all groups and

-

there was a tendency for certain groups (especially the
episodic oneﬁ) to perform differentially worse when lhe
task was more difficult. As found in the Asarnow and Mac-
Crimmon stﬁdies, éhere were no overall significant differ-
ences between the episodiec and remitted patients for the
raw score performance.

When the results were investigated in more detail,
however, differences aid emerge aﬁd the.replication of
their studies was superficial only. Thé remitted groups °
were‘not significantly different from the normals and
£heir perfofmance tended to Sall inbetween this group and
the episodics. When the normals were excluded from the
analysis, the remitted subjecés were supe}ior, especi&lly
when more distrac£ors were pfesent.‘

The differences ketween these studies of schizophrenic
letter detection must somehow be reconciled.t.The methodology
~in the preéent study can be seen to be most similar to
that of Ne&ie (Neaie et al., 1969; Neale, 1971) in terms
of apparétus and presentation of stimuli. The only differ-

ence was that the stimuli in the present study were shown

in a circle rather than a matrix, to equate for visual

130
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&
acuity. The results of this study‘closely parallel Neale's,

except that fewer letters were processed by all groups

_(é:g..this group of normals processed 2.5 letters in the )

eight letter display when the correction formula was
applied, whereas Neale's (1971) group processed slightly

leds than four). The overall pattern of findings bet-

ween controls and episodic schifopqignics was very similar

-

(as Neale did not assess a remitted group).
.The main distinction lies in the performance of the

remitted patients in the current research and this same

S N
B

group in the Asarnow and"Macggimmdq studies, The present
group of remitted schizophrenics Eéfformgd better than ex-
R 4

pected. 1In comparing their studies to this one, a number

of methodological differences emerge which potentially can

‘help explain the discrepant results. As noted in the Intro-

duction, Asarnow and MacCrimmon's stimuli were projected
onto a screen and were relatively large compared to other
studies of this Eype. They also analyzed raw scores only,
therefore no corrections for guessing were included. 1It

is pbssible that these procedures tesulted in the task ﬁeing’
easier for“ll subjects. The simplicity of their task is
borfle out in their subject's écores—-in the 1978 study, for
one and three letter dibplays, the normal controls received
100% correct detections. Both other groups (acutg’and;fe-
mittéd sch;zophrenics) received between.36/40 and 40/40

correct responses in these conditions. Even with ten

letters (nine distractors), the normals obtained over 88%

4
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corfect\qnd the schizophrenics about .75%. Psychometric,
test theery suggests that iﬁpﬁs of a .50 difficulty level
(to the extent that group discriminability,characteristics

approximate this) are the most disérimipating, thus, the’

- - . >,
items in the Asarnow and MacCrimmon studies may not have LS
been difficult enough to differentiate the two groﬁps of : ya
schizophrenics. They found a %foups by number of dls- ‘e

v

tractors interaction, and the normals were most dlfferent

-
[

from the other groups as complexity increased. Note that

in the present study, a similar interaction distinguished
»

the episodic and remitted groups at the highest difficulty

level only. " Quite possibly, if Asarnow and MacCrimmon had

used a more difficult task, the results would have been

more similar to the current ones.
+ , . v
Other possible reasons for the-differences could lie

in the samples usgd, as thelr subjects were somewhat older

and mere were nonparan01d than the present oneé Length -

-

of hospltallzatlon was not reported 1n thelr studles, thus,

s

1t is not known whether or not this vaylable.was impqgtant. s

v
’

They present suitable checks to determine that their remit--.
ted subjects were relativ Ly-symptem tree, however, do’ :
not apdlcate the aegree f symptdmatology of’ the eplsod;c .
.patlents (except for stat:hg that th;y were tested between ‘

one gnd two weeks after adm1551o;).‘ It 1s,feas;b1e that . )
the groups were not radically differenE in terms ,of sev- {

erity,ef'gymptghs,.hepce the similar perforﬁance. The‘ ' .
use of few scores may‘have affecteg the groﬁp's sqpres‘dif-aj -

K -
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ferentially as well; for example, the normals may have
been "better guessers". In the current study, the group

) ’ .
differences were most pronounced when the co;recﬁﬂi scores

<

were analyzed.

- -

o
The most likely exﬁlenation for éhe differences bet-
ween the stddies appears to be the diffichlty of the tasks‘
and the'discriminating power of the i;ems. on less com-
plex tasks ebisédic and remitted schizophrenics may obtain

"« similar scores and only be distihguished at higher levels

of difficulty. The potential implications Of these sug-

'gestions to the Chapman's (1973a; 1973b) arguments vis-a-vis

psychometric inequalities of -.the measures must be kept in
2 y ' ) — —\
mind and appropriate checks, as outlined in the Results

sectibn should be utilized. The Asarnow and MacCrimmon
studies did not include a‘check for the reliability of
the items and it is possible that some of the levels may

have been.more réliable and more discriminating than others,

thus artificially inqreasiﬁg grqup differences. Recall, for
: example, that an easier task may‘have aqlow discriminating

effect between groups,‘reshlting ip a lack of group dif- '

ferences for the two schizophrenié groups in their study. ‘

-

These results imply-that for the groups of schizo-

-

phrenics assessed, sympgomatology affected performance
when the processing demands were greatésf. The remitted
patients had-only‘a slight, nonsigﬁificant deficit when

compared to normals. According to these findings, a letter

.

detection deficit is not a vulnerability marker for this :

.

o
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groups.
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group of schizéphrenics. If Asarnow and MacCrimmon have
found a true vulnerablllty marker, it appears to be very

spec1f1c to the procedure that they utilized‘and should not
-
be labelled "span.of apprehension"

According to the subjective ratings, all subjectst .
interpreted the tagk in-a siﬁilar way as being fairly

stressful and difficult. Even though there were clear

!

group differences for the Rhfsiologicai variébles, the
only significant differenge in response to the task it-
self was the increased heart rate arousal of the ebisodic

paranoids from pre to post sets. ,AF{ other groups, and

all other measures ‘Ppéared to respoﬁd in a similar manner

[N

to the task, "

Even though these group differences did exist, there

»r

,was no evidence of a ceiling etfqgt for the schizo-+ -

phrenics (note the greater epigodﬁc paranoid change in” Fig-

’6 .
ure 6 for heart rate, even though they initially hdd very

high rates) as Schmolllng and Lapidus (1972) suggest. There
was not any ev1dence either of schlzophrenlc hyporespon-
siveness to this task as compared to normals. The . ep-
isodic schizophrenics appeared‘to be in a state-of gen-

eral overarousal (for heart rate);fhowever, the réhitted
schizophrenics were not. It is possible that the episodic
schizophreﬁics'"arqusal interfered{wifh their perform=-

ance (Schmolling & Lapiéds, 1972); it did not, howeyer,

appear to affect their ratings of difficulty Oor stresg-

fulness, as they ﬁa;ed the task similarly to the othe
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Social Competence .

The remitted schizophrenics were significantly more
L J

competent than the episodic ones and'this difference was
accoﬁnted for by the large discrepancy between the two non-
paranoid grdups. Both paranoid groups had si%ilar scores,
For the episodics, paranoids tended ta,gg more competent
than nonparanoids as predicted; the reverse was true for
the remitted stage.

- These results indicaté that social competence may
play a rolg in remission, although i£ is not known whether
or not the additional competence displayed by the remitted
éample was géined after Ehe episode was over or ﬁefore
.1t began. The indices of the competence measure do change

Y

over time, even measured intelligence, usually thought to be

-

constant. A recent study (Kolb & Whishaw, 1983) has re~

tested a small number of schizdphrenic patients a year

or more after discharge and found dramatic‘;mprovement on a

nu@ber of tests, ihcludiﬁg the WAIS, to within normalvldmits.
The finding that the remitted nonparanoids wére the

most competent group is valuable,réiven the tendency in the

literature to equate the nonparanoid group to pfocess, poor

premorbid adjustment patients, YIt may simply be the case
that nonparanoids with poor adjustment remaiﬁ in hospital
and those with éood adjustment 4o not. The hospitaliz-
ation of paranoid schizophrenics may be indépendent of their
adjustﬁént level and more dependent on:sjpptoms, as these
may be more blatant and disruptive than those of the nonpar-

anoid. Therefore, if the analysis is limited to inpatients’,
B ~

'Y -

-
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as has always been the case in past research, the par-
anoids may appear to,be more socially competent.‘

These findings(::n be related to past research (Knight
et al., 1979; Knight, Roff & Watson, 1981; Roff & Knight,
1978), which suggests that interpersonal or social compet-
ence is the best predictor of long term outcome, The pres-
ent results imply that this hypothesi§ may be true for
" nonparanoids, butnot for paranoids. Caution must be
taken, however, as long term outcéme was not investi-
gated in the present research. This question can only be
adequately answered by longitudinal research on social
competence in paranoid and nonparanoid schizophrenics.

Even though the groups were quite different, a decis-
ion was made not ﬁo adjust for these differences with co-
variance analysis. ‘The reason for this resolution was
paftly outlined in the Introduction in terms of invest-
igating "critical deficit". If naturally occurring comp-
etency differences are found in schizophrenics, it is im~
portant to assess’ their influence on performénce. In
addition, if a researcher covaries a'méasure*such as in-
telligence, it is unclear whap remains,\és intelligence
has been found to be highly related to a number of othgr
variables. For example, IQ has been fqﬁna to be negatJ
ively correlated with thought disorder (Dobson & Neufeld,
1980; present results),xconsequently, if IQ is treated as

a ctovariate, then probably some important aspect of the

overall symptom picture is being inadvertently equated bet-

-

N




137

ween groups. This argument was alsO used in a study on
thought disorder by Haynes and Phillips (1973) to justify
including groups with differing levels of measured intell-

{

Future research should exercise caution with these’

igence.

variébles, particularlY‘intelligence.: Most studies in the

1}

past have equated control and schizophrenic groups on IQ
and this practice may bias stuéies against finding signif-
icant results. This problem is especially relevant if the
dependent vqriables are correlated witﬁhintelligence, as
the schizophrenics' "true score" appeafs to be higher than
.that measured during the episode.' In addition, by in-
cluding only those patients with IQs in the nor%gl range,
one is excluding those subjects who are.most thought dis-
ordered from the study. |

It appears that competence and coping, és measurgd
in the current study, are ré;ativel§‘independent (see cor-
relations in Table 8). There are a ﬁumber of" possible
reasons for this result, one of which may be the general
nature of the Zigler-Phillips me;sﬁre'and thebspecificity
of the coping index (e.g. number .0of taps in a certain con-
* text) used in the péesent stuéy. Perhaps a measure of
cgapetence more precisely aimed at"how effectively an in-
dividual deals with stress would have shown more of a rel-
aﬁionship iith the current measure of coping. Another pos- |

sibility is that coping .in this experiment’mqy not be gen-

eralizable to coping with other, more personal .stressors.

-~
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Table 8 : Pearson:-Correlations between -Social Competence

and other measures (N=84),

-

Variables Correlation

* % -
Sex .472
, * %
WIST , -.339
Taps1 .145 [
*
Active Prediction -.240
Passive Prediction ' .124
Ratio -.126
Anxiety Rating . -.078
Pifficulty Rating . -.091
eart Rate " =-.190 ,
Muscle Tension .043 )
Skin Conductancg ' .053
*
p«€ .05
*k -
p<€ .01
1

All of the measures for the stressor task were averaged
across trials for each subject prior to the computation
of the correlations.
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Another type of coping demand (e.g. interpersonal) may
have,been more related to social competence as assessed by
.Zigler and Phillips. élearly, more research i; needed and
more specific‘measures need to be ‘developed before the
relationship between social competence aﬁd coping with

stress is understood,

Stressor Task

Paraneid/Nonparanoid Differences

The baseline difference in pefformahce (RT and taps)
is not surprising, consid;ring the vast amount research
indicating a schizophrenic reaction time def}eézf The
resuits are at variance with Shakow's (Shakow & Huston,
1936) éarly studies on finger tapping, possibly due‘to
the introduction of phenothiazines since that -time or to-
differences jin recent hospitalization practices. For
example, fewer schizophrenics remain in hospitai at present
due to more effective treatment stfateg{esi' The result may
be that more severeli,disordered subjects are now tested,
resulting in greater discrepancies between normals and

-

schizophrenics.

-

The magnitude of the differences between the paranoid
and nonparaﬁoid group is important, as the parano}d group;s
reaction time was virtuallﬁ the same as4the nérmals. As- .
noted freviously, somé legitimacy must be attacﬁed t6 the ~
uncovaried performance results, as they ﬁay reflect an in-

itial propensity to cope in gertaiﬁ ways. This possibility

is made more viable when the paranoid's baselines are con-
‘ v

»
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sidered, as it is very unusual in schizophrenia research

to find a schizophrenic group that is éo similar to a normal
group. In addition, thesg results parallel a gendency
towards active coping in the paranoid group on other meas:
ures (taps, predictive ratio judgments for the remitted

paranoids) . v . Lo

Both groups of paranoid patient; had prediction
ratios relatively close to one, but.did not appear to ex-
hibit any decisional uncertainty in the;r(coping responses.,
In fact, their behavioral respohses clearly showed an act-
ive coping tendency. It thus follows th%t the ratio judg-
ments were impoverished and the coping decision was made
without adequat® judgments. As the episodié'baranoid‘s
ratios were close to 1.0 (possibly indicating a "regression
towards the mean"), their arousal would be expected to be
high as‘a decision made in the absence of abpraisals could
not be expected to reduce arousal. o S e

It does appear that'pgrénoid schizop@reniéé'may.héve
less efficient anticipatory appraisals and more effective
cOping mechaniéms whereas noﬂparahbias‘showed the opposite
pattern. The nonparénoid's results indicated that they
predicted thét passive coping‘woulq be the mOvaeffective
strategy, as they had thejﬁighesf ratios. If their ratios
were impover%shed, it would be expected that pheyAwouid be
closer to one than they aétﬁaliy were. This group also .

teﬁded,to'have the most passive coping style, which probv,

" ably would be ineffective in "real life" stressful sit-

8 1

-~

" uations,
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These results can be related to sponse style in
paranoid and nonparanoid schizophrenjics \(Broga & Neufeld,
1981a; McCormick &:Broekema, 1978). Recmll that in the
former study, the authors found that paranoids were more

prone to respond ("llberal" response style), and that non-

paranoids had a more conservatlve style. These styles

"appear to parallel tendencies towards active and passive

coping in these groups, and a copinq~nesponse in the
ptesence or inadequate judgnents nay reflect a typical "be-
havioral response styleh. ‘
In addit@on, the present tindings give some support to
the nypothesis that paranoid schizophrenics (particularly
the episodic stage) have more difficulty than~nonp3:anoids
extracting accurate information £rom the environmfnt (és )
their predictions, corresponded less with their behavion

than the nonparanoids). ’Nohetheless, past research has

“

shown that paranoids can.manipulate existing information

adeqnately ;nd lioerally draw'inferences from it (Dobson &
Neufeld; 1982; Gillis & Blevens, 1978; McCormick’& Broe-
kema;-1978)n In. the present ‘study, the stressor task'
appeared to e11c1t delusions which were quite nnreallstlc
for a number of the episodic paranoids, and a consequent
heighﬁened coping response appeared to be the result. For
example, one patient gradually began to believe:that‘he
was at the controls of a space ship and that ‘it was quite

-~ "o &

likely that he would be electrocuted by the equipment if:

he did not-try-hard., Another thought that the. experlmental

equipment was controlling his body ahd taps and yet another
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sent Morse codé messages via the taps. All three of these
subjects reacted and tapped extremely qulckly

The behav1oral data of the nOnparan01ds suggests' that
tHey did not withdraw from the situation as Shean (1982)
would predict~(aLthongh they did tend to cope more pas-
sively). 1In addition,'the result that all of the schizo-
phrenic groups felt.that they had had more control than the
normals and as compared to others (according to their
ratings at'the end of the testing) is an indicat;oﬁ that
they did not feel as though they had lacked coping res-
_ ources. In fact, their belief in their own sense of con—d
trol Qas somewhat disproportionate and unrealistic when
compared to their actual performance. There is also no
suggestionlin"this set of results that thé'nonparanoid
group overrated their physiological responsas, if anything,
they underrated. If the episodic paranoids and nonparanoids
were sensitive tn their aﬁpqsal, they should have had high
ratings of anxiety as nompared to the other grnups. Act-
ually, there were few group differences in ,subjective rat-
ings of anxiety”and very different physiological levels of
. arousal (betwéen stages) . The'episodic paranoids) espec-
ially, underrated their anxiety compared to their own
heart rates.

It was suggested in the Introduction that paranoid/
nonparanoid symptomatology may be relatively episode

specific and may reflect ways of coping with the arousal

associated with a schizophrenic illness., This hypathesis

\
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was not supported by the present study, in fact, overall,

the group effects (paranoid/nonparanoid differences) v
ténded to be more pronounced and frequent than those for

stage.. Oﬁ most of the measures, especially cognitive ap-

praisals and coping perforﬁancé, the groups were more sim-

7 “ilar in talms'of symptom type than stage of- disorder.

- “Thus, symptoms &uring an episode may reflect typical tend-

-
I

encies to respond in certain ways, but in an exaggerated
fashion. -The(péranoid/nonparanoid distinction, therefore,

is probably not limited merely to thé length of the episode.

(
'Episodic/Remitted Differences

L4

. Even though the paranoid/nonparanoid effects tended
to be stronger than those for stage, a number of results
&gd emerge for this factor. After the occurrence of the
episode; the present sample 'of remitted schizophrenics
still showeé evidence of their response strategy in terms

L]

of coping style, but improved their informaﬁipn extraction ,
in terms of predictions and letter detection. Their ar-,
2 , ousal, ¢correspondingly, was lower. This change may part-
ially be ESe to_a lack of interfering eymptoms or a les-
‘¢ sening of general anxiety.
The change from the baseline to the coping task is
important--if the slowness of some of the groups, such as

the episodic nonparanoids, was due to factors such as' med-

ication, hospitalization or motivation, one would expect

less change from baseline to coping task, as these factors
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‘were more motivated to do well, hypothesizing that their

'sequently tried harder to reduce their length, This lat=- ) %

" overaroused. They also agree with past

144

were identical across tasks. One would also expect the

remitted schizophrenics to be faster on all measures than ' ,
thes épisodic schizophrenics, as they were not hospitalized,'

on less medication and not experiencing aqtive symptoms.

As was seen in Figure 7, the episodic nonparanocids im-

proved their performanée the most and the episédic paranoids

tended to be faster than the remitted nonparanoids. Pos-=

sible gxplanations could be that the episodic schizophfenics

performance could somehow reduce their stay in hospital.
The episodic patients may have been more .susceptible to

practice effects or found the noises more aversive, con=
a _ ;

/

ter explanatlon seems supported by the heart rate elev-
ation for the eplSOdlC patients and’ the 51gn1f1cant order
effect for the episodic,ponparanoid s anxiety ratings.

These results indicated that the episodic groups were -
most arousedJand the honpavahoids ten@ed to rate thé*ttialé_
ashcausing them more anxiety. . -

The episodié¢s did have a nonsignificant téndenqy to
raté the trials as more difficuit and were significantly
more aroused than the remltted subjects. They did rESbond
to stimuli, however, both behav1orally in terms of per-
formagpe and phy5101og1cally. These results, thus, give g .
some guéport to éilverman's (1964) thedry that schizo- =

phrenics {(referring to those who are curjently illy are

indings that
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' 7
schizophrenics have a high resting dqgrgé of arousal undér
littlé'stimulation (Crooks & McNulty, 1966; Magaro, 1973) .
As ih paét studies, the normals did show a greater physiol-
ogical reaction to stressful stimuli (Crooks & McNulty,
1966, 1966; Fenz & Velne}, 1970; Van Zo00st & McNulty,
1971), but this response difference was most pronounced
between the normals and repitted pafané;dsi The episodic
nonparanoids did tend to be éven more aroused than thé par-
anoids (significantly so only f0r~he§rt\rate on the LDT),
as suggested by Berkowitz (1981). Overall, both ;pisodic
groups tended to be overaroused and.engaged in active
coping compared to their own bésélines. There was no
indicatio&5 however, that this strategy decreased théff
anxiety. : : -

The findings of a lower responsivity in the remitted

4

groups, especially the paranoids, %nd the differences bet-
ween the episodic and remitted stages can also be seen‘

to be an',important cqn\tribution of the pgesent study. The
most coaﬁisteht diffefence over tasks between those schizo-
phrenics’in an episode of illness and thosé not in an epi-
sode were the heart rate findings. The remitted subjects’
heart rates were indistinguiéh?ble from normal, and the
remitted paranoids had less response to thé task than »

either the episodic paranoids or nonparanoids or normals.

These results are similar to those found by Iacono (1982)

w%th remitted .subjects, except that the skin conductance
o‘

responder/nonresponder category was not investigaf%d in
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i

the present study. As hypoihesized,«it appears that el-

evated heart rate may be a potential episode marker, where=

as skin conductance .or muscle tension changgs are not, A

detreaded responsivity to'stimuli may be more true of

-

both chronic schizqphrenics (most of the studies re- .’
porting this result utilized this group) and remitted sub-

jects, but not acute patients. ,Remitted subjects may have

R L]

less response than others due to .decreased symptomatology
wand possibly as a way of copinq'with a more demanding
env1r0nment Acutely'disturbed patients, on the othe;
hand, are usually highly symptomatlc, report anx1e@§ and
are generally in a state of agitation. ﬁThelr usual cop1n§

responses have recently broken down.in some way, as at-
N i

tested to by a recent hospitalization, thus, it is not sur-

]

prising that they are highly ardused.”

L)

v

‘ -
OveraM Similarities \ . . . .

4

L

tia?heﬁe was no’Epdication that any of the schizopprenic

. E . I

. . .

groups were less efficient 4t coping with the'more intense

sfimﬁli-—the rgsults showed that all gro;;streéﬁonded %o.
LT N , \ .

intensity and, length increases by accele 2ting their res-

ponses. It did appear that incredsing the averéiveness

of sfimuli did correspondingly increase the coping demands
>

requii?d Q?weven,“ahe results of a groups by complexxty

(or 1nten51ty) interaction were not found as in past

studies of cognitive difficulty (Dobson & Neufeld, 1982). .

There.are several possible exglénati%ns for these
. o / *
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results., It appears that schizophrenics can cope with some
stressful stimuli in a similar fashion as- normals (evid-

enced by a lack of overa%l differences in covariance anal-

ysis for RT and taps). It may not seem reasonable to gener-

. alize these results }o other types of stress, as it seems

. Obvious that schizophrenics cope differently with "real

L3

life" situations than normal, However, they may have sim-

ilar coplng styles in their repert01re, but simply may not

utilize them in qsrtaln situations. leen the right slt—

implementing,these strategies, but may need specific

ecoachinqw There was inditation .that the present groups of

episodic schizopﬁfénics, however, were not able to effect~

‘ively appraise the situation, had unrealistic—beliefé\\

~about their capabiliiieS‘and had.high arousal. Conse-

quently, if a person possesses the coping behaviors, but
not the cognitive strategies to know when to use the behav-"
iors, and these coping methods do not reduce arousal, their

utility is probably quite limited.

The other explenatieh for the ldck of a groups or

stages by intensity effect for most of the megsSures is '13;

" that dhetstressorsrin the preEent study may not have

been similar'enoubﬁ‘ko "real"” stressors to be able to
make -a generalization (as in the trade off between exter-

nal and internal ekpér'imental validity)/or were not aver-

-

' sive enough to approximate some real life sttessors.

. There was some indication of this latter” point in the

-

.;1

uation and instructions,lgchizoﬁhrenlcs may be capable of .

ot
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results as none of the groups indiéaté&*by their ratings
T ‘-

that they found the noises highly aversive.” It is pos-

-, N <

sible. that with the use of more intense tones, an inter-

~

acttion between groups aqg/or'stages and intensity in terms
of cbping style would have been uncovered. This question
remains unanswered at present. Thus, the results need

L

to be replicated and extended ‘to include more ecolog-

ically realistic and intense stressors.

3

©

Implications and Methodological Considerations

L]

In attempting to look at the present results over-

"

all, the implicatjions for the vﬁlnerabilitj model need

~to be examined. Virtually aIl_of the researéh prior‘to

the current study has tried to locate vulnerability mar-
kers. and has*found deficits when comparing remitted sub-.

4

jects to normargf(Asarnow & MacCrimmon, 1978;'198i; Miller,
Saccuzzo. & Braff, 1979; Iacono, Tuasom & Johnson, 1981). :
,yos{ of this research has looked at attentional deficits
“and not all studies have used a group of currently epi-
sodic subjects as e/c0mparisoﬁ group. .

Future research may 1nd1cate that it is relatlvely easy

to locate attentional and cognltlve deficits in remjiftted

schizophrenlcs as compared to controls. The questlon as

© to” whether or; not these are vulnerability markers must be
55

»

-asked, and caution must be exegelsed. It may be, for example,

\

t remitted subjects have lower cognitive abilltles

than controls_on any number of tasks and most 'studies
. ' . [ . .

¢
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have not aaéquately dealt with this possibilI€§ (an ex-
ception is Iacono, Tuason & Johnson, 1981). One\way of -
controlling for this problem is the use of a control task
where thg remitted patients perform as normal. The present
study suggests a number of possibilifies for such a task,
especially heart rate when lookihg at physiological var-
iables, certain cognitive ratings, etc. _ .

Another cénéideration is the use of appropriate control
Jgroups--it,is impoftaﬁt that both a norﬁa% group and an
actively‘symptomatic group be included when testing remitted
schizophrenics. 'Ideally, on a control task; the three
gioup's.pe;formances will all be equal; on a vulnerability
marker task, the remitted and episodic groups will be tﬁéﬁk ,
same, whereas the controls will not and on an episode marker
task, the,norméls and remitted subjects will be similar
and the episodic patients will be distingulshed

This ideal probably is an uJ;eallstic goal. Iﬁ reality,
future research is quite’ likely to find fairly subtle differ- )
ences rather than clear distinctions. 1In most cases, there
Wwill be some improveme in remitted schizophrenics' funct-
ioning, ';o that this groupv will fall in between the normals
and episodics in terms of performaﬁce» This result was
found for many of the variables in the present study, as
‘well as in two recent reports (Frame & Oltmanns, 1982; Kolb
& Whishaw, 1983). Frame and Oltmanns found that a“géoup of

schizophrenic patients improved their memory performance as

they became less symptomatic, although they corftinued to :

’

.evidence]q'deficit. T hus, aven vulnerability markers may
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sﬁaa\cﬂ;nge over time, but still indicate continuing im-~
pairment cémparéd,to controls.

The obvious reason for these changes is the effect
of syﬁptom,severiny on performance. It is perhaps naive
to expect remitted patients to perform exactly as actively

disturbed schizophrenics. Almost all test results are

N

likely to be affected in some way, measurable or not, by
N

symptoms. To further complicate matters, different types
dof symptoms may affect different tests in different ways
(e.g. hallucinations and delusions versus thought disorder).

__ For example, in the current study, the episodic paranoids

™

" .did more poorly on the letter detection task than the ep-

[N

isodic nonparanoids, but fairly wéll in comparison on most

of the otHer tasks. It is possible that their syﬁptoms
o C o L i
interfered more with viewing on a tachistoscope than the

‘nponparanoids. When their symbtoms were alleviated, the

performance of thiléaranoids was nonsignificantly differ-

ent from normal. ‘ . ’

. Research should not onl include éﬁé appropriate groups,
but must have checks to be sure that the remitted patients
are indeed remitted and the episddic ones are currentlﬂ;
symptomatic. This point sounds'obvious, but inpatients in

hospital are often not acutely disturbed. Recovery can - )
e ) q | “

occur quite rapidly. Likewise, when one is\comparing differ-~.

. , X

ent symptom groups, such as paranoid and nonparanoid,
ideally'they should be equafed as much as possible in terms
of symptom severity. This equation would be quite diff-

r?‘r/

,,
!
Moy - T
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-

v -

" icult to do} given‘theJdiffering nature of symptoms, but
v ‘_9' :
rough estimates could be:made. The Maine scale is promising

in this respect, as its'sbales can be directly compared.
.

- .

Summary and Conclusions

-

In summary, according to %hese‘results, the letter
detection deficit daes not appear to bé-é clear and dtable

marker of vulnerability to schizophrenia® Schizephrenic

performance does appear to improve with symptom decrease,
particularly for paranoid subjects. Judging from . the res-

ults, the bestvaréas to pursue for vulnerability markers may

' -

'be cognitive appraisals of situations and possiBly reaction

time and general speed of response in stressful or chal- . v,

~
-

lenging situations. These markers are'likely to be differ-

*~

'ent for paranoid gnd nopparanoid schizophrenics,\as sug- -
gested by the present sample. As there is so much data in -
the literature oﬁ schizophrenic cognitive and reaction time
defiéit, it seems reasonable to expéct some of these char-

acteristics to carry over into the remitted phase of ill-

ness. It is probably naive, hbwever, to expect no change

f§0m a very symptomatic to a nonsymptomatic phase.

Follo&iﬁg frqﬁiﬁhe last statement, most of the var-
iables in thiss study showed soﬁé impfovémeﬁt, though not
alwafs signifiéantﬁ9hangé7:between ﬁhe ep%sodic and fg— :
mitted patients. This Fhange probably;reflects the influeﬁcei
of symptoms and/or present hospitalization»on pérformaﬁce.

If a researcher wishes to inyesﬁgéte stable vulnatabf&iey
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‘general deserves more research and may be a fairly clear,
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markers, it is wisest to choose meesupes which are unlikely’
to be influenced by current symptoms. These measures
may “include some psychophysiological or biochemical markers,
although it is unlikelyythat theee are totally unin-
fluenced. ~The physiological lack of response in remitted
paranoids, especially for skin/coﬁductance, fhhay be a pot-
ential marker, as suggested'previously. (This measure
may change during episodes, and return to its premorbid
state with improvement). | . A
The present remitted subjects tended to be much more
socially competent than the episodic ones, and this finding

was especially true of the nonparanoids. There were differ-

ences in coping strategy and predictions between paranoids
and nonpafanoids, as discussed above, however cop@ng as
a ssed in this study did not distinguish episodic¢ and
rzijtteé patients as competence did. It appears that *
some schizophrenic subjects can cope quite activelyiand
inoé%miler ways to normalg, ih some situations.

Several poeential episode markere emerged from this
study. - Fpr eesessment purposes, the best indication ef

phagg of illneSe‘is symptoms (or lack thereof) and ehanges

in measured intelligence. . Heart rate, and arousal in

»

-

\correlate of 6ymptomatology. Anxiety level is another

\' A

potential avenue for inq?stigation as an episode marker:
It appears as though there are a number of problem-

atic areqs with research of this type and several congid-

Y
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»
erations need to be kept in mind for the futﬁre. These
include the use of appropriate control groupé and the con-
sideration of the influence of symptoms on the dependent
variables uti}ized;)'When looking fbr yplnerabi}itfimarkers,
it is prob#bly wise to‘include a measure whefe group dif-
ferences are expected so that the researchers can contrast
the two measures'to see'if one is differentially more

affected than the other. A great deal needs to be done

in this area--this &8ict is not éurprising a; this res;
earch is the first study to atteﬁpt to locate both epi-

sode ‘and vulnerability markers in %?e same sample gf

subjects.
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To: Dr.
s

As you may know; I am currentiy conductiné a ‘researéh
project whe;e I am comparing remitted (outpatient) schiio—
phrenics to episodic (ippatient)-schizophrenics on a number
o of assessment procedures. In érder for me to make a meaning- ., *
N ful comparison, I must be sure that the outpatients that I"‘

*'ém essessing are relatively symptom free. I must® also be

% 1
. 4
- J’ sure that they are a similar group to the inpatlents in terms

of cooperation and so on. In order to-make these Judgments,
PR

I would appreciate it if you could answer the follow1ng .

o

. questlons.

According to your opinion, ‘is

e

currently showlng symptoms of an episode of 5chlzophren1a.k

Yes ) ‘ * NO ! B L

- v
\

M - - N !
In your opinion, when thge patient was in hospital, would

i

he/she: ' ' ,
. *
a) have been capable of participating in the current research

project? Yes - - No : ' »

" b) have been too psychotic to participate in the ouf;ent

~ 4 1

research project? Yes No
c) have agreed to. participate in the current research pro-
NS

ject? (were they rélatively cooperative while hospitaliiedf
. Yes .. No . '
. d; been unable to perficipate because.of any otherhfeason?
Yes - . ':ﬁoo Y

(I 'you did not know the patient while he/she was hospiﬁelized,’

4 ‘ please use your current knowledge of the patient to make these -

f

; L
\
.




judgments) . ' ‘ -

Thank you very much.

Deborah Dobson, M.A.
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POST EXPERIMENTAL QUESTIONNAIRE II
N - ) ’ ' ‘
wBecause it was necessary that everyone in the study

:receive an equal am unt -of n?ise; the speed of your finger U
tapping did not actually reducestﬁe length of the noise.
The lengths ofléhe noises had been decided upon in advance,
It Qas, howevgr, important that you think that you had some .

r -~

control over thé noise, so that you made some éttempt to’

4 -

do something about it. I.am interested in how people view

situations and what they try té'do about them, so obviously“Nu

it is imporfant to have to try to control the stimuli.

1) In ypur own words, why wa§ it necessary to "fix" the
ths of the noise? ' '

@

’.

.

4 ¢ ’

2) Do you have any comments or concerns abdét this gzpect,
of the study?

- e

'y ; : N
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: . © * "Post Experimental Questionnaire
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. those currently in Qospital, those who are no longer in hosp- .

160 ’

v
POST EXPERIMENTAL QUESTIONNAIRE )

The purpose 6f the study that you have just pattie—

ipated in was to compare the reactions of different people--

ital and those who have never been in hospital. "Two'types
of taskiwere used, one of,which looked at how accurately
you see letters that are flashed very qutbkly and the .
other looked at H;ﬁ/you react to stimuli, sudh as noise. ‘

- If you have any questlons‘or concerns about any’ of the
procedures used, please feel free to ask the experimenter..
1) In your own words, what was the general purpose og'the

ok

study? . ' J , '

~ , ’ ) ) ")
2) How much control did you believe thatt you had over the
noise when you were d01ng the flnger tapping ézsk? ‘

/ ‘0% 100% / 1

3) How much control do you believe that other people.had.over :

the noise when they were doing the finéer tapping .task? .

-

1
e

0% T ~ 100%e

4) How stressful did you find the task 1nvolv1ng the detectlng

.

of letters? .. -~ . ‘L t

‘0 ) : 100
Not at all ° ‘ . Very Str¢ssful
Stresdtful . LA

5) “How stressful did you find the task 1nvolv1ng listenlng .
to.loud noises? ' )
e, ‘L Ld

- . : — :

0 R 100 :
Not at all .- ‘ , Very Stressful
Stressful ‘ ’ . ' o

! .. ' . ‘ ‘* '4

-
* - . . “

-

- - - .
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L
*

1 4

1

: .o 16l
l' “ o .9 ° - oo ‘
6) How stressful did you find, the task involving viewing
pictures of household objects? (given tg formals only)

‘. s

[ < h , .

N, 0T s T 100

Not at all . o :
Stressful . L

5 . s
v & S .

-

.- Very Stressful

7) Do you haﬁé any comments or congprns ahohqﬁany a t

of the study? ‘ : ‘ . o -
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POST EXPERIMENTAL QUESTIONNAIRE II
\\",?V ' - » ‘ ' [
wBecause it was necessary that everyone in the study

‘receive an equal am unt -of noise, the speed of your finger f

tapping did not actually reduce the length of the noise.
The lengths of the noises had been decided upon in advance.’

It was, however, important that you think that you had some .

control over thé noise, so that you made some éttempt to’

4

do something about it. I.am interested in how people view

situations and what they try té'do about them, sp obviously ™

it is imppr{ant to have to try to control the stimuli.

1) In ypﬁr own words, why wa§ it necesséry to "fix" the

1

ths of the noise? - Y

o

1
4 L

2) Do you have any comments or concerns abﬁgt this ;gpect,

of the study?

PR

s .. : e
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Appendix D

- % Estes's Tech ique
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Estes's Technique ‘ . g

Estes' (1965; Estes & Taylor, 1964) technique for

-

eslimating.span’cf apprehension assumes that the subjecé
. ‘ ie-using’serial information processing. It reqﬁires a
" display in which one of two critical_elements (signai)
appears.amidst irrelevant or noise elements, meking the °’

~ .
procedure anglogous to signal-detection. The procedure

]

is a forced-choice one, where the subject is required to

state which_element has abpeared on an% given trial.

There is, therefore, a 50% chance on any given tri#l that
k4 . . ) .

-

(- ']
the subiject will be correct by guessing and Estes' tech-
nique of estimation. takes this gues51ng factor into account.

Over a series of trials the estlmated number of~scanned

letters is:

d= |p(C) - 1) D

where: .
. ) a = the estimated ‘number of letters processed-
. P(C) = percentage of correct gecognitions- .
' 'Df; number of letters in the display ‘ '
The algebraic derivation‘for this simple formula
is diven in Estes, (1965). . | ,
Kv In che present study, three estimates of d were '

s 4égbtained for each block of trials; where D = 1, 4 and 8

letters} réspéctively. Because ‘there were three blocks of

- /

Frials, there were 3(3) or 9 estimates of d. This result

enabled the experimenter to 1nvestigate practice effects
-

1
across,blocks. » . )

P H -
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using, it to measure three'things--your heart rate or the - - —

166-

Subject Instructions

1. Explanation of Physiological Apparatus

\ Thls machine is c&led a polygraph and I will be

LY

i
speed of your heart beating, which will be measured by cups-*

or electrodes placed on your forearms. The second thing

that I vuﬁl‘ﬁé monitoring is your skin response, measﬁred

» . ) o .
.by electrodes placed on the index and third fingers of your

nonpreferred hand. ‘The third response that I am interested
B , H . R } . . "
in is your muscle ‘tension--this will\be measured using an *

3

eleéctrode placed just above each of your eyebrows. .

_The feason»that I am interested in measuring these res-

ponses is becahse,‘as you know, your‘body responds. in differ-
. Ca R
ent ways when you are in.different situatiops. .I want to

see and understand how you respond in this situation.
2. Letter Detectlon Task , V" S .
In the following ta§k I would lika you to look through

this viewer. A slide will ‘come on every so often and on each

slide, thére will be efther a capital "T" or a capital "F",

but never both. For each slide, your job’ will be'tp state
ﬂ{&e to

<

whether or not yow saw a "T" or'an "F"., You will
pay cJose attention, as . the slides will ,flash fairly quickly, .

On some of the slides, there will only, be one Ietter,

’

the - "q" or "F"-present. .On others, additional letters will ;

Be present. None of these will be "T"'g or "F”' . Some v
\

trials will have fogr‘letters'}including the "T" or»“F ),

ob in all df these situatidns

C

others wlll'have;e}ght. Your




£
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» is simply to identify the "T" of "F". Cany ”

rs

There will be three blocks or sets of trials. Before

'_ each set begins, I want you to complete two ratings:

1) How tense or relaxedlwill you be during ﬁhe ﬁpcoming
series of trials? ; f
2) How difficult do yoﬁ think that y;u’wili find the upcoming
geries of trialg? ‘ |
These ratings aré to be made by slashing the line-

ahywhere,bqiwgen 0 and 100, remembering to read the end- -
points éagefully. |

. Following. each set of trials,fI will aéain havejyou
makg two fatings on .the ones that you have just finished.
1) How rélaxed or tense were you during the series of trials
that you have just coﬁpleted?
2) How(difficult did you. find the series of trials that you
have just completed? | ‘ 4

~The;efore, you have two basic tasks to do--ond is to
state du(&ng each trial if you have seen a "T" or an "F",
the other is §6 make several ratings before'and after each
set of trials. Do you have any questions?
Practice trials. ' .
3. Stress-Aﬁpraisal fask
o Duting the next“tééy, i am ;nterested_in'séeing how you
réspond to noise. There are three different levels pr intenf
sities of -noise, that you will hear. One lﬁ;él is héZera£e1y

quiet, the second is'hedium gnd‘the'thifﬂf;s fairiy.loud:’

- None of these noises are harmful to you in an&lway.




le8

o

The experimenter will £e11 you when the méchine is
re%dy to begin ; new trial by saying ﬁhe word "ready" to
you. When you hearthe word "ready", puty;our forefinger
- on thfs Eﬁpping instrument, here, and get ready to tap your
finger. Let your forearm rest on the table in a comfortable
position, and let your.other arm and hand rest-on the arm of
“the chair.

After a short interyal, a green light will .come én,
which willabe the "go" signal. When you see this signél, .
you are to begin tapping your finger quickli. . Also, when
thé green light comes on, you will hear the noise begin in
your headphone£ at tpe same time. . Your tapping will not pre-
vent the noise from beginnfné,'gyt youwmay be able to redﬁée

o

the length of the noise. The more quickly you tap, ths mo;eu
likely the Iepgfh of the noise will be reduced. So, in onder.
£o reduce the length of time that you hear the noiée, you
should try your bés@ toy tap as rapidly as you can. Ypu will
not be®able to cpntrol,the 1éﬁ§th of the noise all of the
time, but you will be able to influence it some of the tiﬁe/d
Your task is .to try:to'control'the length of the noise as
much as yog‘zg;. At times, you may '‘be able to shdrtep the(-
length of“thg noise on the n%ft'of‘upcoming'triél if you tap
) very'quiékl}--thﬁy is why séme noises may seem very brief to .
you.when you think that you may not be doiﬁg too well, ‘ ”
When the noise stOps;Aa-;gd light will come on and you

can~s€ob tapping. One trial is then completed.
L LN .
,Just before, each

»

trial or noise, I would like you to

»

i




" as the order of the first two will .sometimes be reversed.

cbmpleted?
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complete several ratings regarding what you think will

happeh(on the upcoming trial"

it

1) Wh#gt are the chances thdt'the noise will continue if you

" do not do your best to try to stop it quickly?’

_2) What are the chances that the noise will continue .if you

do your best t6 Fry to s@bp it guickly? .

3) How tense or relaxed do you think you will be during the
upcoming situation?

4) How difficult do you think you will find the upcoming sit-
wation?~ C | .

Be sure to read each of the queétions very carefully,

L . .

‘Also, the endpoints of the rating lines are changed around

a

at times to be sure that you are paying close attention.
Make-each rating by making a slash on the line underneath .,

it. '
; ' "
After each noise, I will also have you complete two

ratings on the trial that you haye just finished:
- - - "

1)“How.re1a§ed 6r tense were you during the érial that you

have just completed?

2) ‘How difficult did you find the trial that you have just
o . . .

1

Do you have any questions?. (Frequently, sﬁbjects had
questions about the two probability ratings, and these

required-additiopéi explanation).

. — - ’
Practice trials -~ L . \\} .
- N . r . > b .




o

P

¢
. fe
. .
o Py
Appendix F .

" Between Variable Correlations
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~Pable 9: Between variable correlations for stressor task

(Normals) n = 28 A
. ' * \‘ - z
AR° DR  HR sC EMG Taps A P R
. (
AR -- .515 =-.107. .067 .084 .104 .307 .149 .042
. *
DR -~ .160 .178 -.036  .031 .358 -.136 .166
HR -- -.146° .232 .059 .054 -.031 -.010
sc | -- -.241 =-.027 .16l .260 -.083
. EMG s - .031 .055 -.269 .241
" Taps - 1S .190 ~-.106
A _ -~ .188 .685
. . ) *
K ‘P - , , . -- -.713
R o -
o .
‘ -

* \

.

*
AR = Anxiety Rating; pR = Difficulty Rating; A = Active
Coping Prediction; P = Passive Coping Prediction; R = -

t " Coping Ratio.
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.

Table 10: Between variable correlations for stressor task

GEpiso§§cfParanoids) n = 14 L

4
AR ’ DR HR 8C EMG Taps A P ‘ R
AR --  .706  -.613"-.077 .052 -.515" -.064 .224 .409
DR -~ .379 -.028 -.231 -.495" 422 -.327 .483"
HR ' - .125 .173 .066 .177 -.452 -.065
e -~ -.376 .183  .303 .08l -.178
EMG . Toem -.213 -.297 .187 .162
" Taps T -= -,172 .062 -.354
A © —— -840 .278"
P ~-  -.082
R ‘ --

.
p <.05

AR = Anxiety Rating: DR = Difficulty Rating; A = ‘ftive .
R

o

Coping Prediction; P = Aassive Coping Prediction;

w

Coping Ratio,
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Table 11 : Betweqc variable correlations for stressor task

(Episodic/Nonparanoids) n.= 14

AR DR HR sC EMG Taps A _ P R

AR --  .758"  .002 -.42%_ -.081 -.118 -.101 -.460" ..255

DR —- ° -.228 -.285 -.204 -.182 ¢ .218 -.260 231 '
HR -~ .06  .420 .106 -.253 .186 -.373

sC -- 128 .2173 =327 ..33% -.177
MG _ , - -.143 -.143 -.297 -.006
. Taps ' \ --  -.029 .071 -.004

A - | | ] —= -.183 -.109

p ; e )
R ] , -- |

f’ N
o < .05 ‘
\ ~

AR = Anxiety Rating; DR = Difficulty Rating; A = Active
N

Coping Prediction; P = Passive Coping Prediction; R =

Coping Ratio,

*
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Tablel2 : Between variable correlations for stressor” task

- (Rem/ityﬂargnoids) n = in ) _ o ’
' ~ A Y - )

S
. , Y ) e

° AR, DR HR * §Co EMG ° Taps A P °~ R

, »* . c : i
AR -- .851" .265 -.352. -.316 .128 .538" 102 .312
DR S- .299 -.491" -.348 105 .650° .195° .421

. NN ~ ok
. HR , == -66 :.054 -.117 448 - .420e .135

SC // - ’ -0006 1!296 -037,6. -0‘1‘11 ‘-0365
, EMG | -~ -.089- -;zsg"ﬂg149 -.055
Taps | o e-. l211 .224 .004° -
3 4 RN ,

4 * %
A ' * . - - ~0608 05T3

P , : . R . - ~.189

-~
B4 o K e [ ’ - v - A ‘
. ~}3’ ' . 9 -
{ .
“ o !
K ‘
» -
= .
3 » - & N
) - ! T t © R
. - .
& 05 ‘ , . . . . 'y
P < . w .

o~ " AR = Anxiety Ratjng; DR = Diff‘.‘t‘ctllty Rating; A = ‘Active o
* ‘ "’

‘ ~ P A -
. ~ Coping Pre on; P = Passive Céping Prediction; R =
. » A . L L

" -€oping RatioW - . =4 3 2 s N
. , 155 AR . ' e

g . ' L ¥ 4
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Table 13: Between variable correlations fotr stressor task

S . »

(liemitt;ed/Nonparanoids) n= 140

~

" DR HR:- sC ?QG Tapss A . P

375 ~.145 -=.133 =.267 -.196 -.187 ..250
-~ .339. .204 =-.109 -.346 -.023 ~-.387
-~ .494" -.245 .166 -.134 =-.101
* *

Fatad 0499 0531. --392 ~.16l

*
- .155. _-0454 -0310
- -0127'40‘ 0203
—  .010

*
p < .05

"AR = Anxiety Rating; 12R = Diffi?uty\kat_;ing; A = Active
Coping Prediction; P = Pagsive Coping Prediction; R =

COpihg Ratic. \ ‘
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&

K

Téble.14:' Between variable correlations £

i

d

[
’

Overall N = 84 (Predictions only)

Predictions A and Taps r = -,120
' P and Taps r = .242f
R and Taps Tt = -.255"
A :and-P r=-,163
A and R r= .224"
P and R r=-.267"

\&\

*
p < .05

R = Coping Ratio. .

Y

176

or stressor-task

’ ¥

~

A = Active Coping Predicﬁion; P = Passive Coping Prediction;
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Rating Form for hetter Detection Trials

.

Block #

HOW DIFFICULT DO YOU THINK YOU WILL FIND THE UPCOMING

SERIES OF TRIALS? (Put a slash on the line according to
your prediction) . : [N .

or , N ~100 '
Not at all . : "Very Difficult
Difficult ‘

b 4

‘HOW TENSE OR RELAXED DO YOU THINK YOU WILL BE DURING THE
UPCOMING SERIES OF TRIALS?

0 100

Very Relaxed ‘ . Very Tense

®

@ ’

HOW DIFFICULT DID YOU FIND THE SERIES OF TRIALS THAT YOU
HAVE JUST COMPLETED? \

- : 100
Very Difficult Not at all
‘ Difficult

HOW TENSE OR RELAXED WERE YOU PURING THE SERIES OF TRIALS
THAT YOU HAVE JUST COMPLETED?

B : Too

Very Tense : . " Very Relaxed
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Rating Form for Noise Tgials

Trial ¢ - . o

WHAT ARE THE CHANCES THAT THE NOISE WILL COMYINUE IF YOU
DO NOT DO YOUR BEST TO TRY TO STOP, IT QUICKLY? (Please put
a slash on the line according to' your prediction)

iy

1% , g T 100%

WHAT ARE THE CHANCES THAT THE NOISE WILL CONTINUE IF You DO
YOUR BEST TO TRY TO STOP IT QUICKLY?

Y

JoT% | T00%

»

' L4
HOW TENSE OR RELAXED DO YOU THINK YOU WILL.BE DURING THE

UPCOMING SITUATION? .
o ‘ 100
Very Relaxed Very Tense

HOW DIFFICULT DO YOU THINK YOU WILL FIND THE UPCOMING
SITUATION? ' - '

— : : .

0 100
Very Difficult ’ Not at all difficult

+

HOW TENSE OR RELAXED WERE 'YOU DURING THE SITUATION (NOISE)
THAT YOU HAVE JUST ENCOUNTERED?

(I ; 100
Very Tense - - Very Relaxed

HOW. DIFFICULT DID YOU FIND THE SITUATION (NOISE) THAT YOU
HAVE JUST ENCOUNTERED? ’

Y

0 . ) 100
Not at all Very Difficult
Difficult
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Table 15: ANOVA sﬁmmary Table (Letter Detection Task) .

Dependent Variable = Raw Scores (performance)

Source | daf MS - F )
Group (G) , . 2 93,218 5.910"
Stage (S® o 1 21.147 ©  1.341
G X St .2 43.933 - 2.785
Subjects within G X st 78 15.774 =
Difficulty (D) S 36.266  6.725" o
GXD B 2.177 - 0.408
seX D V .2 3.861 0.716
Gvi sS&XD | .. S g .4.950 . -0.918.

D X Subjects within G X S¢156 5.392°
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Table 16: ANOVA Summary Table (Letter Detection Task)

| Dependent Variable = Corrected Scores (Performance)

Source o df - MS ‘ F

: °
Group (G) ' 2 . 5.473 4.684* ..
Stage (St) - 1 , " 2470 2.113
. G X St : , : 2 4.196 3.591%
- Subjects within G X St 78 1.169 R
Difficulty (D) ’ 2 | 51.590 80.293*-*
G XD o 4  1.560 © 2.427"
st.X:D “ P 1.150 1.789
G X stux:D | - .4 - 0.918 1.429
D X Subjects within G X St, 156 0.643 .
v * N
' *p <.05




’ . .
Table 17: ANOVA Summary Table (Letter Detection Task):

Dependent Variable = Corrected Scores (Per-

formance), not multiplied by D. -

Source ’ ' af

Group (G)

Stage (Sé)

,G\ X st

Subjects within G X St
_ Bifficglty (D)

G XD

St XD

G XSt XD

D X Subj. within G X St

»




<,

184-

Table 18: ANOVA Summary Table (Letter Detection Task)

. Dependent variab

‘ N
le-= Heart Rate ‘(decel=rating)

r

"6 X st

©22.010

Séurce df MS F
Group (G) r 3 2227.752 ' 2.400
Stage (St) 1 6357.340 ' 6.850
GXxst 2 3667.121  3.951"
Subjects within G X St 78 928.105 |
Set (se) 2 '1.633  0.053
G X se 4 55.942  1.797
St X Se ’ 2 2,526 0.081
G X St X se 4 " 34.056  1.094
Se X Subj. within G X St  15%  31.128 '
Pre/Post (P) 1 14:000' 0.422
GXP 2 100.541  3.032
St x P ‘ 1 6.222 ° 0.188
G X'St X P 2 122,538 3.670"
Se X P 2 %1.518  1.885
G X Se X P 4 28.935  1.314
St X Se X P 2 19.133  0.869
G X St X Sé X P 4 40.698  '1.848
‘P X Subjects within G X St 78 33.161 .

Se X P X Subﬁ.-éithin 156

[
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Table 19: -ANOVA Summary Table (Letter Detection Tagk)

Dependent Variable =

Heart Rate (acceleratihg)

-

G X St

156

Source |, -~ © daf MS F
Group (G) 2 2324.399  2.783
Stage (St) 1 6615.625  7.922"
G X St 2 2209.347 2.646
Subjects within G X St 78 835.144
set (se) 2 8.792  '0.264
G X Se ‘ 4 34.682  1.041
St X Se 2 14.050  0.422
G X St X Se 4 58.725 1.76
Se X Subj.,wjthiﬁ G X St 156 33;323
Pre/Post (P) 1 468.643  10.588"
S X P ' 2 85.042  1.021
St X P 1 " 2.571  0.058
G XStXP 3 99.577 . 2.250
P X Subj. Within G X St 78 44.264
Se X P 2 42.339  1.626
G, X 3e XP 4 35.890  1.379
.St X Se.X P 2 25.256  0.970
GXStXSeXP 4 53.199 2,043 -
Se X P X Subj. within 26.035

)

* .
P<005 , Q"
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~Table 20: ANOVA S;ummary,Table (Letter Detection Task)

Dependent Variable = Muscle Tensionh’

Sourcc—:} ' af MS - - F. ‘
Group (G) . 2 3123.3389  1.805
Stage (St) " > 1 1474.292 0.852 °
G X St S 2 1465453 0.847
" Subjects within G X St 78 '1730.142
set *(se) A T 658.251  2.999
G X Se N 4 207.329 0.945
st X se - Q 2 (231.942 . " 0.966
G X St X se - ', ‘ 4 318.125. 1.450
“Se x,Subj.Twithin G X st 156 ‘21?.495
Pre/Post (P) | ! 93.431  0.272
G X P o 2 1142204 0.333
st X P . . 1 10.286 0.030
" GX St XP 2 89.452 0.261
P X Squ. within G X St 78 - 343.040
Se X P ) ' 2. 437.150 1.842
GXsexp . 4 257.009 . 1%083
St X Se X P -2 " 9.542 0.040.
6% st ¥ se’X P | L4 515.806 2.173 -
Se X-P X Subj, within 156 1237.359

T G X St

-

o/
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~w\kyab1e.21: ANOVA Summary Table (Letter Detection Task) '

Dependent Variable = Skin Cdnductance

Source T df: - MS . F

: | .
, C P X raral

Group (G) ] » Iz 4311.625 .4.031%: o
Stage (St) 1 8296.211 7.755%
G X st S 2 2256.473 _ 2.109 ,

. . Subjects within G X St _ 78 1069.760
set (se) -2 , 6,783 0.161 o
Gxse. s 27l22 , 0.650 e |
st #se -~ .2 46.441  1:108
G X StXSse | 4 62.237  1.485
Se X Subﬁ. within G X St 156 \ k.e%

L o ~Pre)Pos?”(E) | ) " 1 A +198.603 8.;61* .

GXP o 2 1.695  0.071

. St X P - B! 23.977  0.997 |

. exstxp 2 190816 0.824 . *

" P X Subj. within G X §¢ 78 24.038 - :
sexp 2 .. 2.426 0.276
G X SeXP 4 2.551  0.290 ’
St X'Se X P o 2 . 27.654  3.143°
G,X St X Se X P & . 11.6%0 1.329
Se X P X Subj. within 156-.  8.798 L

G X St - , .
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Table' 22 ANOVA Summary Table (Stressor Task)

Dependent Variable' = Reaction Time (Practice

Trials)

Source

-Gnqup (¢) . ‘ . 2
Stage (St) E 1

G X St oo 2

Subjects within G X St 78




" Table 23: ANOVA Summary Table (Stressor Thsk)

190

Depeﬂdent vVariable = Taps (Practice trials)

‘Source . af J MS F
Group (G) 2 40.916  10.701"
Stage (St) : 1 " 8.422 2.203
&6 xst 2 8.315 2.175
Subjects within G X st . 78 3.824

o _
P <.001

*
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Table 24 : ANOVA Summary Table (Stressor Task)‘

Depenﬂent Variable = Reaction Time. _ /
source . ° v af MS R
Group (G) B B 1.074  4.145"
stage (5t] - 1 0.099  0.384
G X st | ,A'. - 2 0.029  0.11%
L _ Subjects within G X St 78 " 0.259
'Intensity (I) | T2 0.119  7.141%" \
G X I | o 4 0,014  0.838 .
© st X1 - 2 0.057  3.435"
GXStXI - SR 4 0.011  0.660
I X Subj. within G X St 156 0.017
Length (L) 2 . 0.084 3.083"
| GXL 4 0024 0.873
K st XL 2 0.009  0.330
GXStXL o 4 0.034  1.253
L X Subj. within G X St 156 0.027 o
IXL ‘ 4 0.023" 0.821f
GXIXL 8 0.021  0.741 :
: . StXIXL , ! 0.072  2.558"
GXStXIXL 8 0.024 . 0.801
I X L X"Subj. within G X St 312 0.028 _

*

* % o
P <.001




‘Table'25:‘ ANOVA Summary Tabie (Stressor Task).

"Dependent Variable = Taps

Source o - af. MS

192

*
p <.001

F

"Group (G) : 2 519.946 8.741""

Stage - (St) | ' 1 ' 58.890  0.990

G X St S 2 26.716  0.449

Subjects within G X St 78 59.481

Intensity (1) - '( 2 27.041 11.690
CXI | “,'~ . T 1.021 0.442
St X'I - o 2 5!025 2.190
exstxI g 4.438  1.919

I X Subj. within G X St 156 ©2.313
| Length (L) 2, 109.370 41.592""

G.XL 4 3.17  1.206

st X L f - ‘vl 2 2.958 '1.125

G XStXL, ' ' Py 0.331  0.126

L X Subj.-wi;hiq cxst 156  2.630

IXL : ol 4 o 1.249 0.535

G x\;'x L S8 1.988 . 0.852
"StXIXL | 4 3.222  1.380

GXStXIXL ‘ ) 8 2.705  1.159
I XL X Subj. within G X St . 312. 2.334

*p<.o5

L T

4

PG T

A



Table 26: ANOVA Summary Table (Stressor Task) L I

C - ‘Dependent Variable = Active,Coping Predictlen
1 * s
) Source . df MS 3
' *
Groyp (G) - 2 0.138 3.905
) Stage {(St) - 1 0.006 0.157
G X St R 2 0.035 , 0.986
Subjects within G X St 78 0.035 ‘
*
p <.05

s ) - 1%3'5 .
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Table 27: ANOVA Summary Table (Stressor Task) h Y

r"
Dependent Variable = Passive Coping Prediction

Source ‘ A _ aE =~ mMs F
Group (G) : 2 0.240 6.812"
Stage (St) 1 0.010 0.293
G x st o 2 0.001 0.039
Subjects within G X St 78 0.035°

*
p<.05




‘Table 28: ANOVA Summary Table (Stressor Task)

Dependent Variable = Coping Ratio

+

Source . df - . MS
Group (G)” 2 54,554
Stage (Sf) ‘ 1 ' 0.844
G X st _ 2 12.668 0.756
Subjects- within G X st 78  16.754

A

* v
p<.05



. . ) ' Ly ’ v ":." A . e -
e . ’ S A -:‘ L & - 196

-

Table 29: ANOVA Summary Table (Stressor Task)

b

‘ - Dependent Variable'= Aﬁxiety Ratings

& ‘source ’ ‘c;f-’ ) MS . F
o ' .
 Group (G) | 2 0.592 0.967
Stage (St) 1 0.202 0.330
G X St .‘ : ‘2 . 0.949 .55l
Subjects within G X St . 78 0.612
¢ Intensity (I) C2 0.590 19.898" "
ex1 - ??' L4 . 0.013 0.430
St X I | , 2 0.048 . 1.608
GXStXT oy 0.065 20192
I X Subj. within G X St 156 0.030 |
Length (L) 2 0.131 2.568 .
G XL . 4 0.036 0.661
st xL 2. - 0.145 2.854
G XStXL | ) 4 0.029 0.576
L X Subj. within G X St ,156 ° 0.051 |
IXL ‘%_k © 0.025 0.712
GXIX L:' . 8 .. 0.057 1.610
TSt X IXL g 0.147 4.163"
GXS5tXIXL -8 0.035 0.991
I XLXSubj. within .®B1Z  0.035 -
G X st . .
Pre/post (P) 1 0.014 0.399

G XP ‘ . 2 0.011 0.306
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Table 29: continued K 3
5 ’ "
.. St X P L © 0.064. -, 1.810 .
¥k XP R 2 0.008.  0.224
b x Subj. within ‘G X st T “ " 0.035 - | ?
IXP '@' 2. 0.076 2.263
GXIXP 4. 0.020 0.589 ’
SE X I X P . 2 0.065 -  1.938
GXStXIXP SR 0.0407 " 1241
. I X P X Subj. within G X 'St~156, / '0.034 By -
LX P . IS 2/ " 0.178 4.158"
GXLXP .4 o008 1138 o
St XL XP , 23;"?-»-‘/'?":““%6';077 1.790
GX St XL X P _ .ﬁ S 4 . 0.053 1.241
L X P X Subj. within G X St 156 | 0.043
I XLXP P 0.095 2.409"
GXIXLXEP . -7 g " o.028 0.721
stxIxLxp ¢ 0.030 0.7
C'XStXIXLXP . s . 0.032 0.809
I XL XP X Subj. within 312’ . 0.039
G X st | |

.
p<.05

* £
p <.001
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“frable 30: ANOVA Summary Table (Stressor Task)
Dependent’:‘Variable = Bifficulty Ratings
Source as Ms F
. Group (G) ] 2 0.860 1.871
. stage (st) f"ﬂ:_ o 1 1.516 3.299
Clex sE L L. . 20 1.286 2.799
T éub’jects within G X St Tow 0.460
‘ Infénsii-:.y'A(I) T 2 0.213 | . 5'086:*‘:‘%1
< - ta > : ‘
ﬁ G XTI ey 4 0.018 0.419
 sexi r_° PR 2 0.071 1.698
'G X s£~x.1 : q i 4 " 0.050 1.184
.I X Subj. within G X st 156 0.042
Length (L) R ) 0.086 1.914 °
G XL B | .4 - 0.022 0.499
stxL . ' 2 0.049 1.095
GXstxL C 4 .0.042 o 0.946
L X Subj. within G X St 156 0.045
IXL . 4 0.079 2.104 )
, . GXTXL ‘ .. 8 0.070 '  1.860
StXIXL - . 4 0.023 0.610
GXStXIXL , 'i‘ .8 0.028 ' 0.757
i I X L X Subj. within G X St 312 . 0.037
Pre/post (P) 1 0.206 5.858"
GXP 2 0.030  0.855

St X P 1 0.0004  0.013




Table 30: Continued

G X St X P

P X Subj. within G X St
IXP

GXIXP

St X IXP
GXStXIXP

I X P X.Subj. within G
. : ; X st

L X P
GXLXP

StXLXP

#X St XLXP ~
LXPX Subj. within G

X St

IXLXP: ‘

GXIXLXP

st X I/i/p X P

G X St\X I XLXP

I XL XPTYX Subj. within

G X St

0.012
0.035
0.181
G.016
0.052
0,0515

0.292

0.176
0.034 -
0.032
0.008
0.029

199

0.349

*
6.219
0.543
1.785

1.731

*
6.112

1.167

'l. 102

0.307

2.268
0.109
1.267

1.233.

*
p <€.05
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Table 31: ANOVA Suﬁhary Table (Stressor Task)

Dependent Variable

BT A

i

= Decelerating Heart Rate

Source af MS F .
Group (G) ‘2 10216.668 3.663
Stage (St) 1 19321.441 6.928"
G X St 2 10027.645 3.596
Subjects within G X St <8 2788.916

Intensity (I) 2 247.841 _ 7,622
GXI 4 31,870 0.980
St X I ” 2 90.828 2.793
G X St X I 4 53.688  1:651
I X Subj..within G X St 156 32.516

Length (L) 2 83.577 ' 2.220

G XL "4 18.532  0.492
St X L “ 2 62.227  1.653
G XSt XL 4 * 27.096 0.720
L X Subj. within G X St 156 '37.640

IXL 4 16.285  0.440
GXIXL 8 42.306 1.143
St X I XL 4 21.154 0.571
GXStXIXL 8  67.302 1.818
I XL X Subj. within G X St 312 37.029

Pre/Post (P) 1 7.858  0.103
GXP 2 6.116 .0.080
St X P - 1 168.482 1.427
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- ..
p<.001

Table 31: Continued -
G'XStXP ) 2 192.407 2.531
P X Subj. within G X Sf 78 76.026
IXP | ' _ 2 1bg17. 0.734
GXIXP * . 4 31.436 1.469
St XIXP - ' L2 18.699 ) 0.874
GXStXIXEP T4 29.459 | 1.377
I X P X Subj. within G X St 156  21.402
LXP | | 2 . 22.044  0.770
GXLXP 4 26.034 - 0.909
tXLXP 2 3.966 3&139
XStXLXP - : 4 & 19.319  0.674
L X P X Subj. within G X st 156 28.648 |
I X LER | 4  20.198  0.944 .
GxAXLXEP | §  19.386  0.906
St XIXLXP, | ‘4 37.340  1.746
GXStXI'XLXP _— 8.  13.257  0.620
I XL XP X Subj. within G X St 312 21.389
" b <.05
: { .

IR L ks
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Table 32: ANOVA Summary Table (Stressor Task)

202

Dependent Variable = Accelerating Heart Rate,

Source df MS F
Group (G) ) 2 6120.348 0.1013
Stage (St) | 1 20837.148 7.952"
‘G X St 2 6203.367 2.367
Subjects within G X St 78 2620.279
. Intensity (I) - 2 857.366 16.820 "
GX1I | A 4 35.660  0.700 .
St X I : 2 57,220 1,123
GXgtXI ' 4 99,172  1.946
I X Subj. within G X St 156 \50.972
Length (L) . 2 1 499.177  6.693™
GXL : -4 120.106 1.790
. StXL | 2 23.722  0.354
. GXStxL : 4 28.879 0.430 .
C::\ L X Subj. within G X St, 156 67.107
' IXL - ‘ 4 40.541  0.761
GXIXL - ' 8 49.991  0.939
.StXIXL ' 4. 48.957 0.919
. GXStXIXL ‘ 8 51.924  0.975
I XL X Subj. within G X St 312 53.158 |
. Pre/Post (P) L © 1. s315.621 37.708""
GXP . : | 2 197.621  1.402
113.905° 0.808

" StxP > -
—_— 4

-
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Table 32 : Continued

G X St X P

P.X Subj. within G X St
I X P

GXIXP

St XIXP

‘G X StXIXP.

I X P X Subj. within . G X st
LXP

GXLXP

St XLXP

GXStXLXP

L X P X Subj. within G X St _
IXLXP

GXIXLXP

St X I XLXP
GXStXIXLXP

I XL XPX Subj. within G X St

2
78

N,

312

132.433
140.968
15.042
'6.273
10.822
31.043
47.162
16.198
58.474
82.431
40.411
58.029
38.076
29.409
50.494
37.355
39.126

203

0.940°

0.31§
0.133
0.230
0.658

0.279
1.008
1.421

0.697

0.973
0.752
1.291

0.955

*
p<.05

T
p <.001




Table 33: ANOVA Summary Table (Stressor Task)

Dependent Variable = Muscle Tension

Source ' o 4af MS F
- .
Group (G) ©2 5737.582°  1.862
Stage (St) - 1 136.921 .. 0.044‘
.G X st . S 2 . 794,770 0.258
Subje)cts within G X,'St 78- : 3032.078 |
Intensity (I) -2 424.566 0.264
G X1 3 4‘ 99.206 1.067
sexI_ - . 2 120.242  1.293 -
G XStXxI ~ C o f 127.238 . 1.369
I i Subj, within G X St 156 \? 93.033 ' '
Length (L) | C 2 53.286  0.639
L G.X L o ", 4. 233,358  2.798"
st XL - 2 41472 0,497
G X StXL . o -4 75.587 0.906'
L X Sﬁbj. withih G X st - -156 83.4i6 '

. IXL b 4 8.061  0.098
GXIXL ( ' » 8 73.093  '0.89L
StXIXL * 4  .98.826  1.204
G X StXIX L 8 " 63.307 0,771
I.X L X Subj. within G X St 312 82.069
Pre/pobt (B) . 1 s677.840 3,125

\\\fvf P o 2 96,383  0:479

St X P - -1 116.667 0.701



Table 33 Continued
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G XStXP ’ 2 19.358 0.116
P X Subj. within G X St 78 166.431
IxP b2 86.514 :,1.765
GXIXP \ -4 25.612 0.524,
stXIXP 233,495 - 0.685
GXStXIXP. , 4 7.987 0.163
I X P X Subj. within G X St 156  48.916
LXP 2 '70.862 1.308
GXLXP 4 19,015  0.351
'St XL X P \ 2 - 59,164 1;092
‘GxstxLX® | 4 90,724 = 1.675
L XPX S}ij. within G'X St 1567 54.177
IXLxp - 4 12.070  0.240
GXIXLEXP , 8 77.103 1.534
SEXIXLXP 4 4 100.992 '2.010
.GXStXIXLXP 8 57.896 1.152
I X L X P X Subj. within 312 50,255 l
3 : G X St .

v empawrRaRE KA TN
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Table 34: ANOVA Sﬁmmary Table (Stressor Task)

Dependent Variable = Skin Conductance’

Source . daf MS F
* . Group (G) " . 2 °19201.609 5.793"
| Stage (3t) : 1 19006.223 5.734"
cxst . 2 12430.672 3.750"
Sﬁbjects‘within G X st 78 3314.633
Intensity (1) = = 2 76.784  8.512"
' GXI L 4 25.061  2.778"
"stX I .2 0.646  0.072
GXStX1I ‘ -4 1.702 0.189
I'X Subj. within G X St 156 .  9.020
" Length (L) - o2 32.973  4.058"
GxL Ny T g 8.807 1.084
St X L. | ) 15.072 . 1.855
GXStXL 4 7.039  0.866
L X Subj. within G X St 156 . 8.126
IXL L 4 ©13.300  1.244
GXTXL 8 6.125 0.3
St XIXL o . _ 4 6.322  0.591
GXStXIXL L 8 17.781  1.663
I X L X Subj. within G X St 312 10.691
Pre/Post (P) - 1 1329.758. 42.013""
G X P ’ 2 50.006 6.371"

- stxeP B 1 1.157  0.147




Table 34: Continued

G X St X P

P X Subj. within G X St
IXP

CXIXP

St X I X P

G XStXIXFP

I X P X Subj. within G X St
L XP

GXLXP

St XL X P

GXStXLXEP

L X P X Subj. within G X St
IXLXP b
GXIXLXP

St X I XLXEP
CXStXIXLXP

I XL XP X Subj. within
G X St

2
78

34.318
7.849
2.429
0.280
1.222

"0.487

0.895

0.885

2.722

2.218

0.651.

1.649
1.490
2.488

0.432

" 0.504

1.146

*
4.372

2.715

0.313

" 1.366

0.545

0.537.

1.651 .

1.345

0.395

1.300

: *
2.171

0.377

0.440

207

*
p <.05

*&k
Pp<.001

J

-



Appendix J
ANCOVA Summary Tables

Letter Detection Task
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- ‘Table 35: ANCOVA Sﬁmmary Table (Letter Detection Task)

Depencient Variable = Heart Rate (Decelerating)

‘Source . af . MS F
Group (G) i g 2 931.115 8.664
Skage (St) ‘ 1 1750.355 16.287
. G X st 2 1216.817 11.322"
' Subjects within G X St 77 107.471
Set (Se) . ’ é,z 34,706  2.248 .
. G X Se’ ‘_ , 4 7.504 0.486
St X se N 7.599  0.492
G X St X Se’ | 4 6.990 0,453
Se X Subjects within G x St 155 15,440

* .
p €.05

*
p <.001
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Table 36;: ANCOVA Summary Table (Letter Detection Task)

’ :
Dependent Variable = Heart Rate (Accelerating)

‘ Sourcé o | af MS . F.
‘Group (G) - 2 1182.981  9.036
Stagé (st) , S 1952.784 14.916
GXst . 2 - 1001.082  7.646™"
Subjects within G X St 77 130.921 . ,
set (Sse) . | 2 37.425 2.221
"G X Se ~ A a 8.772  0.521
st X se ' C2 3.128 0.186

G X St X Se 4 12,735  0.756
Se X Subjects witﬁin G X St 155 - 16.852

*
P <.05

. .
p< .001 g -




Table 37: " ANCOVA Summary Table (Letter Detection Task)

Dependent Variable = Muscle Tension

Source » MS

. t . *
. Group (G) ' , 1763.119 ~ 3.495

Stage (St) | 806.072  1.598
G X St 691.I3SA 1.370
Subjects within G X St 504.477 -

set (Se) R 2 829.647 2.772
G X Se : 4 384.106 - 1.284
St X Se ‘ 157.171  0.525
G X St X Se |  663.054  2.216

Se X Subjects within G X St 155 1299.263
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P |
Table 38 ANCOVA Summary Table (Letter Detection Task)

~ Dependent Variable Skin Conductance

Source df MS | F
.

Group (G) ’ 2 325,975 6.086"
Stage (St) 1 370.613 6.920"
G X St K 2 161.786 3.021"
Subjects within G X St 77 53.560 |
Set (Se) | ) 2 0.747 0.080
G X Se ' 4 5.088 0.541
St X Se | 2 + 17.980 11.913
G X St X Se 4 8.813 0.938

Se X Subj. within G X St 155 9,397 '
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Appendix K
ANCOVA Summary Tables

Stressor Task
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Table 39: ANCOVA Summary Table (Stressor Task)

L

Dependent Variable = Heart Rate (Decelerating)

Source af MS F

* Group (G) 1578.361 . 7.419"
* %
Stage (St) . 3806.516 17.892

. : . ‘ S e
G X St . 1276.860 6.002
éubjects within G X St 17, 212.753 ‘
Intensity (I) , 23.450 1.070
GX1I- , 17.592 0.803

i *
St X I 2 72.684 3.318/4

-G XSt X1 4 28.034 1.280

o
I X Subj. witﬁin G X St 155 21.909
Length (L) 2 0.565
GXL : 4  24.896
St X L 2 " 34,046

G X St XL 4 17.354

L X Subj. within G X St 155 30.375

IxL : 4 16.123
GXIXL 8 26.714
St X I XL 4 © 16.086
GXStXIXL 8 24.521

I XL X Subj. within 311 : 24.597
~ G X st

*
p<.05
L X ]
P <.001
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Table 40: ANCOVA Summary Table (Stressor .Task)

S .o
Dependent ‘Variable = Heart Rate (Accelerating)

4

Source ‘ af - Ms F
Group (&) : 2 1159.466  3.606
" stage (st) ‘ 1 .4838.594  15.048"
G X St | ‘ o2 1046.056 '3.253" '
Subjects within G X St 77 321.535 .
Inte‘nsit)y (1) ' 2 © 171.345  2.648
GXI 4; 22.766  0.352
st X I . 2 4.1'6'8 0.064 . L\,
G XStXI 4 88.539 1.368
, I x Subj. within G X St 155 64.713
Length (L), . S .2 229,072 3.072"
G XL - e 92.969  1.247
st WL 2 41.288  0.554
. ) . ,
GXStxL . N 41.106 @.551 :
L X Subj. within G X St 155 74.577 . '
, IxL N 4 26,028 0.490
GXIXL ‘ . 8 59.235 - l.114 “
St ¥ I XL 4 24.898 _0.468 .
G X Stz_z IXL - '_8 50.076 ."4 0.942
I XL X Subj. within 311 53.168 ’
‘ G x st ~>F . L -
*p <.65 o ' . - ~‘ , ’
* % l )

p <.001
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Table 41: ANCOVA Summary Table (Stressor Task)

" Dependent Variable = Muscle Tension

Source af MS . F

L 4
Group (G) ) 2 874.973 2.039
Stage (St)_ ’ 1 8.474 0.020
G X St ) © 2 134.373  0.313
Subjects within G X St 77, 429.086
Intensity (I) ‘ 2 28.426 0.368
GXI | a 29.515  0.382
St X I s 2 92.407 1.195
GXstx1 - 4 68.021  0.880
I X Subj. within G X St - 155 77.325
Length (L) | 2 23.737  0.365
G XL | . 4  75.136 1.157
st x B - 2 101.450 1.562
GXStXL - 4 .108.854 1.676
'L X Subj. withihﬂG‘x St 155 64.967 |
IXL | 4 10.617 0.183
GXIXL | 8 88.756 1.532
St X I XL 4 q 97.672° 1,686
GXStXIXL 8 49.414 0{853“
I XLX éubj. within G X St 311 57.928 ]




Table 42: ANCOVA Summary Table (Stressor Task)

Dependent Variable =

Skin Coﬁductanqe

217

[
p <.05

(AN

* %
P <.001

Source daf MS F
Ia!
Group {G) 2 17.142 1.235
Stage (St) 1 3,075 0.222
G X St 2 19.230  1.385
Subjecés within G X St 77 13.884
&ntensity'(i) 2 3.638‘ 2.026
G X I o 0.576  0.321
St X I B2 2.417 1.346
G XStXI 4 0.907 0.505
I X Subj. within G X St 155 1.796 .
Length (L) 2 2.038  0.709
G XL L 5.114  1.780
St X L 2 4.539  1.579
G X St X L ] 4 1.310,  0.456
L‘x‘ Subj. 'within G X St 155 2.874
IXL 4 2.813  1.226
EXIXL 8 4.781  2.083"
St XIXL 4 0.733  0.320
GXStXIXL 8 1.059  0.461
I X L% Subj. within G X St 311 2.295
;_ . . '
.
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‘Féokﬁotes -
Wﬁenever‘effeéts with'repeaﬁed meashre§ factors are re-
pofted, ;iéher,conservafive,or exact tests (where the
liberal & cOnservativé’df tests disagree) will be i
feported. 4

An exact test for repeated measures factors was calcul-
éﬁea,utilizi?g a combin§t10n~o§‘the Huynh & F"ﬂt (1976)
and Collier et’a}. (1967) pfobedures.(Breiter, Note

93 Gary, 1981).

.



219

Reference Notes
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