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ABSTRACT
. The vfew that certain psychopathological states such as

, schizophrenia, are associated wdth bratn dysfunctiop 1s presented to-
gether w1th evidence supporting such a position in the 1ntroduction \
Specifica11y, the re]ationshfp between one psychopathologica} state,
schizophrenia, and changes Tnipsydhophys1ologica1 response measures is
reviewed Severa] studfes (Ax and Bamford, 19715 Bernstetn, t970
Gruzelier. 1973 Gruzelier and Venables. 1971, 1972, 1973, 1974,

" Medntck, 1970, Mednick and Schuslinger, 1968; Stern, Surphlis and

- Koff, 1965; and Venabless 1972) have demonstrated that psychopathologica]

states, 1nc1ud1ng schizophrenia, differ with respect to psychophysioTog1ca1

responses recorded in a variety of task §1tuat10ns compared with normal

. .
: controls

In the present study an attempt was made to determine t -
differences 1n psychophysiologica] responses between tye/gch?zophrenic
'groups pre—se1ected on the basis of a criterion measure electrodermal
jreactivity dur1ng the performance of several cognTtive tasks. Sch1zo—r
phrenics showing e]ectrodermal responses to lhe cognitive tasks were
designated responders schtzophrenins showing no- electrodermal reactivity
during the perfonmance of these tasks were termed non- responders A
third group was comprised of normal contro]s

A number of task sttuations were empl yed which varied tn ,

l.'\complexity with respect to physica] em _1ona1 (stress) and cognitive
- demands. Thus, subjtcts were tested 1n 1tuattons of Tow physical

and cogn\ttve demand (low stress sttuations such as repeated pre~
S |

..
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| senations of tones, or discrlmlnatlon of two very dlfferent tones
‘lOOO :hd 2000 Hz), sttuations wlth a larger physlcal demand (such as:
taking deep breaths or coughlng hard' upon command), situations with
d both physlcal and emotfonal demands (such as those 1nvolv1ng shock
presentation and startle stimult) and situations 1nvolv1ng considerable
coqnitlve demand (such as spelling backwards arithmetlc and mirror
'Itraclng problems) ’ B ‘ |
Resplratlon responses heart beat intervals and ‘bilateral skin l
B conductance responses were recorded from all subjects during the
perfonnance of the tasks. In addttfon. a WAIS and modified Halstead-
uReitan Neuropsychologlcal test battery were admlnlstered to. most of
the subjects in the study. ’
_ The two schizophrenlc groups dlffered from the normal controls
. ‘and from each other w1th respect to several of the psychophysiological
measures as well as on the psychologlcal measures. The responders |
and nonresponders had htgher respiratton rhythms higher heart rates,
anﬁ Tower SC levels compared with controls although the latter two
effects were confounded wfth medication level The responders had a
more spontaneous fluctuations and the nonresponders had less spon-
| taneous fluctuations compared with controls during the performance
of the tones habituation task The nonresponders has sfgniflcantly
smaller amplitudes of SCRs on all tasks except the least stressful
}task (repeated presentatlons of tone) compared with responders and
V.;controls. Nonresponders had slower latencles of SCRs compared wlth
‘ responders and controls “The responders had shorter ascent times |

~ for SCRs on several tasks compared with controls while nonresponders

| //~;5‘ R 2



‘and controls did not differ with respect to ascent time of SCRs.
The nonresponders did not differ from the controls on the recovery
time of SCR measure, a although a trend toward longer recovery times
was observed for the nonresponder group. The responders also did
not d1ffer frdm;the controTs on the recovery time measure, but a trend :
_toward shorter recovery times dur1ng the performance of the tones
.habituat1on task was observed for the responder group Ftnaliy, the
nonresponders were found to be more chronical]y 111 and to show
s1gn1f1cant1y more 1mpa1nment on the psycho]ogical variabIes the
WAIS and the neuropsycho1ogica1 test battery. B
Simitlarities and differences between the\present study and
related work 1s discussed and the data 1nterpreted to be consistent
with severa] behav1or1a11y—based theor1es of schizophrenia, 1nc1ud1ng
that of Broen (1968). The two groups of schizophrenics are seen to
repre§Ent distinct popu1at10ns w1th varyTng forms or degrees of
bratn dysfunction such as “has been descr1bed by Gruzelier and Venables
1972, 1973) and by Kornetsky and Mirsky (1966). The results are
dtscussed in terms of the extent to which they may be accounted for'

]
by concepts such as that of Pav]ovfan protecttve 1nh1b1tton

<
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‘INTRODUCTION

The current view that certain psychopatholog1ca] states, such as

sch1zophren1a are associated with brain dysfunction has received
. attention from a number of 1ndependent but related sciences. These
relatively different approaches include research 1n bio]og1ca]
psychiatry, clinical psycho]ogy, neuropsychology, and psychophys1o]ogy

- There have been severa] reports in the research 11terature which
have consistent]y noted the s1m11ar1ty of certain psychiatric disorders
associated w1th temporal lobe epilepsy, a cond1t1on known to be
_associated w1th brain dysfunction, to ézg&ain other psychopatho]og1es
: including " sch1zophren1a. Secondly, there is a considerab]e»amount of
research using EEG techniques and neuropsycho]ogica] methods to .
invest1gate 1atera1ized bra1n dysfunct1on and jts relationship with the
various psychopatho]og1es F]or—Henry (1972) using these techniques
has published a conceptualization of schizophrenia in terms of 1atera11zed
| brain dysfunction in the anterior cortical and limbic systems of the
bra1n. Thirdly, c11nica1 studies of the psychophyswo1og1ca1 correlates
of human brain damage by Soviet psycho]og1sts, such as Luria and Homskaya
(1966, 1970) have contributéd to the~understanding‘of;the nature of
psychophysiological deficits essbciated with:re]ativejydjSCrete areas
of brain damage. »Evidence‘for the lateralization of psychophysiological
functicns"is also'available, though to a 1imited.degree'(Holloway &
_Parsons, 1969; Parsons, 1970). |
| In the course of their deve]opment, these re]ative]y 1ndependent

-areas of research have often overlapped drawn on each other and even

1



‘coalesced. For’exampTe, Gruzelier and Vehables (1971, 197%) using
techniques employed earlier by Soviet psychoIogists (Lur1a & Homskaya,
1966 1970) to assess changes in the psychdphy51o1ogica1 concomitants
, of the orlenting response (OR), attempted to test the hypothesis of
_Flor-Henry (1969) that certa1n psychiatr1c disorders may be characterized
in terms of Jateralized brain dysfunct1on Neuropsycho]og1ca1 methods
of assessment have been employed to provide evidence that schizophrenia
and several other psychopatho1og1es are characterized by lateralized
cerebra1 dysfunction (Yeudall, 1976) S |
| In spite of the cons1derab1e degree of overlap among the scientific
disciplines involved in such research an attempt has been made throughout
this chapter to categorize the var1ous areas of 1nvestigation for the
purpose of seeing more~c1ear1y ?he nature of the1r emp1r1ca1 contr1but1ons
to the conceptualization of sch1;ophren1a in terms of brawn dysfunction.
Since>any discussion of 1atera1ized brain dysfunction presupposes a -
familiarity with evidence_tor<such a process a genera1(statement of the
findings is'presented below. . | |

. Cerebral Latera]ization of Psycho]og1¢a1 Function

That the two hem1spheres of the bra1n are differentially organized
in re]atdon to various psycho]ogical funct1ons is_a viewpoint currently
gaining genera]-recognition. There is a growing body of evidence that |
. such is the case (for example, see Benton, 1969; Diamond, 1972
F]or-Henry, Ko]es, Bo-Lassen & Yeuda1l 19753 Gazzaniga, ]970,
Gazzaniga, Bogen & Sperry, 1965; Milner & Taylor, 1972; Mountcastle,
1962; Penfield, 1971; Reitan & Davison, 1974; ZangW111. 1963).

The'results of such research into the 1atera11za{§on of psycho1ogica1 :

" functions are consistent with the position that both hem1spheres appear

I



- to be inv01yed in the processiga and organization of both verqu and
nonverbal information, with the dominant hemisphere re]atively more
involved 1n.the}processing of symbolic Ianguage and propositional
'sheéch and the nondominant hemisphere re1ative1yhmore involved in the
processing and organfzation of visual, spatial, %actua], and husica1
information. | ' i

Lateralized Brain Dysfunction and Psychopathology

The similarity of psychcpatho1ogies to certain forms of brain
dysfunction such cs,orgahic brain damage and epilepsy has been noted
from time to time in, the 1iteréture : Brad]ey (19515 cbncluded that
several primary symptoms of epi]epsy such as errat1c mood, hypermobility, -
'1rr1tabil1ty, short and vaci]]at1ng attention and a rather se]ective
difficulty in mathematics have a striking similarity to the early signs
of sChizophrehia.'l51ater,-Beard, and GiithQro (1963) have proposéd that
téﬁporal lobe epiiépsy might_Serve‘aS~c mockhblof.certain forms of
3chizophrenia White (1974) a150'conceptuaiizesvschiEOphrenia-in
certa1n forms and tempora] lobe epi]epsy as being on a neuroanatom1ca1

*

continuum - AR o ,

F]or-Henry (1969) has reported a significant correlation between
psychiatric diagnosis and‘ep11epsy but with reference only to the ‘
sfds of the bréin}affected by_tgmpora] Tobe epilepsy. Schizophrenia’
was found to be more frequént]y associated with left temporal lobe
»epi]eps& whereas manic-depressive i1lness was more.frequént]y associéted
with right témpora] lobe epi]epsy. Ih a series~of review papers
Flor-Henry (1972, 1973, 1974) further elaborated his hypothesis that

epilepsy and a number of psychopatho]ogies are characterized by
o~

&
:

: latera]ized brain dysfunction



4
Specifica]ly, Flor-Henry (1969 1972) hypothesized that schizophrenia,
psychopathy, hysteria, and the periodic-affective disorders are ‘
characterized by 1ateralized cerebra] dysfunction of the anterior
“cortical. and‘limbic regions. of the‘cerebrai hemispheres _Furthermore
(Flor-Henry. 1973 1974), it was suggested that the periodic affective
| disorderé are characterized by a dysfunction predominantiy of the
~ nondomin&nt temporal-limbic system with biiatera] involvement of the
) orbita1 -frontal extension of}the limbic system. Psychopathy, hysteria,
and;schizophrenia, on the other hand, were conceptuaii.‘d as having
:perturbationsﬁ predominantly of the'temporai;fronta] imhic systems
6f the dominant cerebral hemisphere, a view without specific precedence
in the.iiterature on psychopatho]bgy:‘ |
’ F]or-Henry,,Koies, Bo—Lassen, and Yeudall (1975) using power
spectral analysis (Fast@ﬁourier Transform) anaiyzed the<EEG.records of .
‘schizophrenics and manii—depressive patients who were medication free,
as well as the EEG records of norma] controls in a variety of psychological'e
"task situations - The authors ‘confirmed the results of Galin and Ornstein
(1972) who found that the changes in the right- 1eft energy ratios of
the two sides of the brain during verbal and spatiai tasks were related
tto the hemispheres Jdnvolved in these tasks "~ That is, reiatively greater
“alpha suppression occurred in the dominant hemisphere compared w1th
the nondominant hemisphere, when the subject was engaged in 'verbal
tasks, and the reverseloccurred when the subject was engaged in spatial
tasks. The authors elso reported that schizophrenics were found to have
‘a greater proportion‘of 20-30 Hz,activity in their left as opposed to
their right temporal redions. and compared with controls,‘they had

- significantly more 20-30 Hz activity in their left temporal regions.
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The manicfdepressive patients had a greater proportion JT 20-30 Hz activity

“in both“temporal lobes in comparison with normal controls. In contrast

to the schizophrenic group, the manic-depressive group ha significantiy
more. fast activity in the right temporai regions. | |
Neuropsychological assessment techniques (Fiiskov & éo dstein 1974)
 have proved useful in providing further evidence for the association
of iateralized brain dysfunction and psychiatric disorders Yeudai] o
~and Fior-Henry (1975) found that the psychiatric diagnosig_of ﬂepression
‘versus aggressive psychopathy in patients referred for neuropsychoiogicaI‘
assessment corre]ated 82 (fourfoid point correlation or o coeffic1ent
see McNemar. 1957) with right versus ieft brain dysfunction as assessed
'hy a test battery consisting of 27 neuropsychoiogicai variabies and the
_Nechsier Adult Inteiiigence Scaie (WAIS).- That is, depression;was
" associated with right hemisphere dysfunction and aggressive psychopathy
.was associated with left hemisphere dysfunction. A discriminant function
anaiysis of the neuropsychological and WAIS variables for the psychopaths
(N = 25), depressives (N = '25), and a normal control group (N = 25) |
'yielded correct classifications of 84 88, and.96%, respectiveiy. When ‘
patients with documented organic brain damage (psychopaths N =3;
'depressed N = 9) were excluded from the sample, a discriminant function
*,ana]ysis yielded 95. 45, 93. 75 and 100. 00% correct classifications for
~ the psychopaths, depressives. and nonmais, respectiveiy .
In a doubie-biind study (Fior-Henry, Yeudaii Stefanyk & Howarth
- 1975) 115 consecutive admissions of schizophrenic and periodic-affective
disorder patients were . administered a neuropsychoiogicai test battery.
Of a total of 53 schizophrenics, 45 showed more left than right |
‘hemispgsre dysfunction.,zehad bilateral dysfunction.and 3 had no i



neuropsychological dysfunction. On the other,hand, of. the 49 patients "
‘iwith a diagnosis of periodic-affective disorder, 45 had right greater
than left hemisphere dysfunction, 3 had bilateraf dySfunction,'and
one had no neuropsychological dysfunction. The % with a Yates
correction was equal to 78.02 (p < .001). ’A;fourfoid point correlation
of right versus ieft hemisphere.deficits and periodic-affective disorders ‘
versus schizophrenia was .94. A stepwise discriminant functiOn analysis
of the neuropsychological test variab]es yie]ded 85 .and 94% correct
c]assification of the schizophrenic and periodic—affective disorders,
respectively , A
- To briefly summarize/what has been presented thus far, many authors
: have suggested a relationship between brain dysfunction and psycho-
pathologies in studies encompassing divergent‘and mu]tidisciplinary
techniques. Although nOne'of the authors of the'studies reviewed
~suggest that organic brain damage or epi]eptic states are comparable
to psychopatho]ogical states, they do suggest by 1mplication that
loca]ized dysfunction of the brain may be responsible for some of the
symptomatology that is demonstrated by the patients in these studies.
Since psychophysiological abnormaiities hawe been found to be
assocfated with brain damage. the possibiiity arises that 51m11ar
"psychophysiologicai impairments may be associated with certain
psychiatric or psychopathoiogica] states, such as schizophrenia.
Evidence for psychophysiologica] deficits and their reiationship with
»unilaterai and bilateral brain damage will be described briefly in the

next section

Human Brain Damage- Effects on Psychophysio]ogical Response Measures .

Investigations of central nerVo}i system (CNS) dysfunction and.
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electrodenmai activity in man have been 1imited in number and scope.
; However, it is knowm thatﬂpatients with brain injuries frequent]y have
multiple symptoms reiating to vasomotor 1nstability of the body (Guttman‘
& List, 1928; Hoff Keil & Carroll, 1963; Ingram, 1960 Sourek, 1965).
Unilateral cortical lesions a]ter the amplitude of skin potential
responses and produce increases in sweating on the side of the body
contralateral to the’ lesion (Guttman g}tTEt, 1928).

‘A considerable portion'of the literature on autonomic correlates

- of brain damage and‘orienting.hehavior has been pub]ished by Soviet
- psychologists (Anonkhin, 1935, 1955; Bernstein, 1935, 1947;.1961;
Luria, 1966b§ Luria & Homskaya, 1866, 1970; Sokolov, 1963) In normal
controls novel Signals produced psychophySioiogicai responding which
habituated with repeated presentation of the 51gnals Thus tones or
]ights would initially produce a who]e series of changes (depression of
the a]pha rhyt ,» appearance of electrodermal reactivity, vasomotor
| constriction of the Timbs and vasomotor dilation of the forehead) which
disappeared with repeated presentation of the Signa]s. Instructions to :
normal controls, which added Signal,value to the stimu]i (i.e., "estimate
the'frequency'of the tone .give the bulb a short squeeze to a long tone
'and a long squeeze to a short tone"), resuited in a reappearance of the
psychophySioiogical changes which then per51sted for many trials and
.became So dominant to a particular stimuius that powerfui-irre]evant
stimuii ceased to evoke any appreciable orienting reaction. This
: stabiiized reappearance of autonomic activity is referred to as a
i“regu]arization of autonomic activity" by Luria and Homskaya (1966)
In patients with massive damage outside the frontal iobes. autonomic

reactions to novel stimuii were either absent. present but diffuse and
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slow to extinguish,tor were paradoxical in character (vasomotor di]ation,
‘rather than constriction, of the T1mb). ~Furthermore, unlike the control
subject§;ztnese patients with massire 1esions outéide the frontal
regions did not demonstrate the appropriate "regularization" of autonomic
reactivity with the addition .of signa] va1ue to their stlmuli However,
’;.when these subjects were 1nstructed to verba11ze out]oud the 1nstruct1ons
during each stimulus (1.e., press “;trong“.with short'duration stimulus)
the benavioral performance improved and a "regularization" of the
autonomic activity was obserred Patients w1th massive frontal lesions
differed from patients with Iesions outside the frontal regions in that
a dissociat1on occurred between the fronta] patients' behavior and the
' instructions the patient was verbalizing outloud such that tne performance
did not improve and the autonomic‘“regu1arization“ did not occur. In
the case of 1ess»severe frontal damage,'autonomic "regularization" _
occurred whenever the patient temporarily performed correctly the same
'»taSk he was verbalizing. Luria and Homskaya (1966) concTuded‘that the
~ degree of disruption to tne’psychophysioIOgical conponents accompanying
an OR during a hapituation task did not appear to be related to either
the site or the degree of brain damage,'a1though the regularjzﬁng effect
of verbal 1nstruct10ns; repeated outloud‘by the patients, gére related
~ to both site and degree of brain damage. o | fb
A considerab]e number of western studies have been pub1ished
presenting evidence that cortical and 1imbic damage is assoc1ated w1th
changes in ‘the autonomic aspects of the OR. Holloway and Parsons (1971)
reported the expected hab1tuation of skin conductance (sc) heart rate
(HR), and alpha blocking components of the40R to an.aud1tory stimulus

for the control group. Brain‘damaged subjects showed evidenCe of
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habituation only for the SC measure. The major findings of the Holloway
and Parsons (1971) study were'comparab1e togthose reported earlier by‘
Davidoff and McDonald)(1964). There was no evidence in either of these
two studies for oVeraT] group differences in.response magnitude.
* However, in the Holloway and Parsons (1971) stUdy brain damaged subjects
’had lTower initial response magnitudes for the alpha blocking measure, |
another finding consistent with earlier reports (Blum, 1957; Wells,
1962). |

Tonic 1eve1s of electrodermal act1v1ty have been reported to be
hlgher in cortically brain damaged patients compared with hosp1ta11zed
controls (Parsons & Chand]er, 1969) Uni]ateral]y lesioned patients
- have higher levels of e]ectroderma1 activity contralateral to the sidel
“of the brain damage (Ho]]oway & Parsons, 1969).
Since some researchers have reported un1]atera1 increases of skin
conductance levels (SCL) on the side contralateral to site of brain
damage (Ho]loway & Parsons, ]969), and others (Luria & Homskaya 1966
1970) have reported a lack of psychophysiologlcal responses 1nc]ud1ng
e]ectroderma] and vasomotor act1v1ty in the brain damaged it appears
that brain damage may resu]t in either increases of SCLs and concom1tant
- increases in skin conductance responses (SCR), or decreases of SCLs\and
the absence of electrodermal activity Clinical observations by this
author of known brain damaged patients at Alberta Hospital, Edmonton
(AHE) verify both types of effects.

| Egychopathology. Effects on Psychophysiological Response Measures -
. Although the attempt to re1ate bodily'processes to psychological '
states has a long history.‘no theoreticaT formulation to date has heen

broad enough to account more than_selectively for a rather extensive-»

-
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literature. Nor are they precise enough to martial evidence which could
reduce the variety of opposing notions This is so part]y because'the
two domains of psychopathology and psychophysio]ogy are known for their
complexity and also because of difficu1t1es in response measurement,

lack of reliability in certain parameterS‘and problems in instrumentation.
Too few research studies in this area have been themse1ves products of |
-a systemat1c theoretical fonmu]ation. Examining the reviews of | A
physio]ogica1 concepts of psychopathology (see, for example, A1exander, o
'1972) one is left with the impress1on that there are as many psycho-
. physiologjca1 concepts of psychopatho]ogy as - there are psychological
. concepts in the field of psychology.- ‘
| A frequently emp]oyed concept W1th much heuristic value is that
psychophysiolog1ca1 changes ref]ect changes in arousal states or 1eve1s
(i.e., Pinneo, 1961; Schnore, 11959). However, there is a major argument
against the acceptance of a general dimension of act1vation or arousal
when it is measured by peripheral physiological variables.’ Ihe
correlations between the different physiological measures have often been
found to be low. both for base levels (resting state) and for the degree
of change from Tow stress to high stress cond1t1ons for different .
1nd1viduals (Lacey & VanLehn, 1952) ‘ o

On the other hand it has been found that within 1nd1v1duals the

: changes 1n these variab1es are fairly re]iab]e both when the same stressor_
is repeated ‘(Lacey and VanLehn, 1952) and when reactions to d1fferent
' stressors are observed (Schnore, 1959). Neverthe1ess the 1diosyncrat1c
patterning of an individual s responsivity on different physio]ogica] |
measures 1nd1cates that there are problems in using these measures

to assess differences ina genera] arousal state between individuals. \
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Rickles (1972) provides abundant electrophysiological and lesioning
evidence for'the existence of discrete but interactive neural systems
which are differently related to the various psychophysiological response
systems (such as heart rate. biood pressure, vasomotor changes and
'e]ectrodermai responses) Furthermore. the facilitation or inhibition
within these systems does not always result in a one to one re]ationship
~ with measures of somatomotor activity. One certain]y cannot take one.
measure, for example. heart rate, and assume that because one indiv1dua]

|
of a re]atively.generai arousal state. The reVerse order may be found

on other variab]esl_.Levels—en—phySToiochaT‘measures—are~ bvious\v“\\

e ——
i T .

not determined solely by a singie factor that has a genera] effect

| Am0ng other determinants these levels are/infiuenced by anatomica1 and
physiological differences between individuals and type of orientations
or “set" toward a situation, in addition to variations in factors that
seem to inf1uence more diffuse activation An example of this is seen
in the demonstration of decreases as well as ‘increases in eiectrodermai
activity of normal subjects to a cold pressor task (immersion of a 1imb
in ice wagén{\;n spite of the fact that other psychophy51oiogica1
measures such as heart rate and EMG increase in all subjects as a result
of the high stressing effectS'of the cold pressor task (For a review,

- see Lovallo, 1975) For the subjects in the above example 1d is
necessary to emp]oy some sort of additional concept, such as differences

. in set“ or orientation between individuals to account for the "paradoxical"
e]ectroderma] effects \5“ | |

Ina review of the literature using e]ectrodermai activity as an

index of arousal in schizophrenics Depue and Fowles (1973)/reported
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that”previous studies have found no consfstent di fferences between

- schizophrenics and normals a]thougﬁ otﬁer psychophysiological measures
have shown chronic schizophrenics to be more aroused. The authbrs
report that a more detailed look at the electrodermal research,
however.irevea1s that consistent results have been reported for two
espects of electrodermal activity: (1) habituation of responses or
levels during periods of minimal stimulation, such as tones or lights of
Tow 1ﬁtensity, was slower in schizophrenics and (2) frequency of
spontaneous electrodermal responses.was higher regardless of stimulus -
conditions.. The authors concluded that both of these measures appeared
to reflect arousa1;and that chronic schizophrenics are over-aroused

"~ (Depue-& Fowles, 1973). |

Jordan (1974) has reviewed a number of reports which challenge

the genera11ty of the conclusions of'Depue and Fowles (1973)., Jordan

concludesfthat more generally, there is evidence of abnorma11y Tow
e]ect ermal att1vity and responsiveness among some schizophrenics.
He also argues that there is evidence of systemat1c trends in: the

N behavior of ‘such patients paralleling their physiological abnormalities.
He concludes that theories of schizophrenia need to account for the
occurrence of hyperelectroderma] hypoelectroderma] "paradoxical"

electroderma1 reactivity,}and tonic act1vity in connection with the

disorder v .

. Gruzelier and Venables (1972) in.a study of hab1tuat1on of |
electrodermal reactivity dur1ng periods of minima1 st1mu1ation (hab1tuat1on
to repeated tones with minimal background noise) 1n medicated schizophren1cs
found that the schizophrenics fell into two categories, regardless of

~ length of hospitalization. On the basis of whether electrodermal



'reacfiyity occufred to the repeated toneé,.one group of gchfzophrenics
termed “responders” had higﬁ"ampntude' SCRs to the tones which did not
habituate. The other group of schiszhrenibé, termed "nonr%sponders"
showed no electrodermal reactivity during this tones habituation task.
Thegiaectrodermal reactivity of the contro1\subje¢tsvhabituated over
trials. The "responders" whether short term or chronic'pétients, support
the evidence reyiewed by Depue and Fowles (1973). The "nonresponders"
whether short term‘or'chrdnic, on the other hand, support the evidencelr
reviewed by Jordan (1974). Medication and'specifjc sub-diagnos{g

(i. e‘, pafanoid, catatonic chronic undifferentiated) did not differ
between the two groups of sch1zophren1cs Number of spontaneous
f]uctuat1ons for the short term responders was significantly higher than

that of the control group; however the,_\mber of spontaneous f]uéguaﬁ1ons

in the chronlc responders while in the‘%ame d1rect10n only approached
rsignificance, compared with controls. The nonresponders, on the other.
hand both chron1c and acute had significantly fewer spontaneous
f]uctuatwons compared with normal controls. The electrodermal levels

~of both acute and chronic responder schizophrenics were higher thaﬁ the
levels of the controls; however, only the levels of the acute patients
re&zhed significance statistically. The electrodermal levels of both
acute and chronic nonresponders were significantly Tower than those of
the control group. The generalization presented by Jordan (1974) that
behavioral evidence parallels %he»psychophysio]dgica1 evidence is alsc
supported by the 1972 Gruzelier and Venables stuﬁy. They reported that
one of the few diagnostic differences be tween responders ayé nonresponders
occurred with the classification of chron%c schizophrenia with florid.

%

symptoms, and defect or residual schizophrenic states, there being
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only responders in the former category and most]y nonresponders in the
latter. \ | o

Impressed by the Iatera]‘asymmetry'of electrodermal orienting
responses reported by Luria and Hdnskaya (1963) in instances of

.unilateral brainddamage and the tendency of bilateral differences in

- groups of SChizophrenics reported by Dykman,-Reese,'Galbrecht, Ackerman,
and Sunderman (1968), Gruze]ierf(1973) attempted to gather evidence for
Flor-Henry's (1969) hypothesis by rep]1cat1ng the, Gruze11er and Venables
(1972) study with the addition of bilateral measures of skin conductance
activity. Schizophrenic group differences reported. in their 1972 study
were rep]icated for'electrodermal lTevels, spontaneous f]uctuation
frequenc1es and SC orienting response characteristics, including latency
and recovery time, amplitude, hab1tuat10n character1st1cs of response
amp11tudes, and SC levels. In addition, bilateral asymmetry of SCR
- was reported for some of the response measures. A reduction or absence
of responses was observed in the institutionalized (chron1c) schizophrenic
responders in the direction of less reactivity for the 1eft hand Marked
b11atera] differences in the 1eve1s occurred in both groups'of _

- schizophrenics but 1n oppos1te directions. The levels were higher in&
the responder group for the r1ght7ﬁ“nd and h1gher in the nonresponder
-group for the left hand.

Gruze11er and Venables (]973 ]974) using one of Lur1a and
Homskaya's (1966 1970) simpler instructional parad1gms attempted to

, differentiate temporal and frontal dysfunction in what appears to be the

same med1cated schlzophren1cs used in the Gruze11er 1973 study. Luria |

and Homskaya (1966, 1970) had reported that the effect of instruction

on the autonomic components of the OR were related to both the site and
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the degree of brain damage; Verbal instruction increased‘ihe "regular-
‘1zation“'of autooomickcunoonenfs in patients with temporal and parietal
lesions but not in fﬁBﬁEﬁ] patients whose damage was severe (see previous
section). Gruzelier and Venables (1973, 1974) found that when SC responses
were studied in an attentional discrimination task (subjects pushed a
button to a previously habituated tone but- not to a new tone) sch1zophren1c
nonresponders behaved 1like.brain damaged patients with lesions outs1de .
of the frontal areas, Most of the schizophrenic nonresponder pat1ents
11n this task oxhibifed electroderma] reactivity to s1gna1 tones and
remained nonrespondérs only to the neutral tones. A few nonresponding
schizoohrenics remained nonrespondérs to ‘both tones. The sohizophrenio
responders, on the other hand, mainta1ned electrodermal react1vity to
both the signal and the neutral tones and the frequehcy of SCRs to the
neutral tones was s1gn1f1cant1y h1gher than that found for those
bsch1zophren1c nonresponders who were exhibiting react1v1ty to the s1gna1
tones. | |
ﬁifferences between control groups and psychopatho]ogioal groups
have also been reported by a number of reseorchers,for two otheér
e]ectroderma] measures not discussed prev1ous1y Mednick and Schus]1nger 
:(1968) reported shorter 1atencies and shorter SCR recovery measures of
phasic SCRs in high risk (sch1zophren1c mothers) children who became
sick compared with high risk chm]dren who did not become sick and
healthy control (normal mothers) children. Shorter SCR latencies
(Gruze]ier. 1973;:Gfuze1ier & Venables, 1972) and shorter one-half
amplitude recov6ﬁfes.(Ax & Bamford, 1971; Gruzelier, 1973; Gruzelier &
Venables, 1972) were reported in responding schizophrenics compared

with contﬁ?TEAdufing simple stimuli such as repeated tones presentations. -

Ny
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The shorter SCR 1atenc1es in responding schizophrenics re]ative
to contro] Subjects tended to disappear in more complex stimulus
situat1ons such as a tones d1scrim1nat1on task (Gruze]ier & Venables,
1973). Broen (1968) reviews evidence for this dichotomy of responding
d rdng simple versus*comp]ex tasks. During simple behavioral tasks,
(;ﬁ; d1fferences between schizophrenics and normel contro]s on
‘1atency of behav1ora1 responding is slight and often nonsign1ficant;'
however, with increases in task'complexity, the increase in latency of
behavioral responding is much’greater in the schizophrenics than in
the controls, becoming significantly longer. The behavioral data
suggests then, that the shorter SCR 1atenc1es of the acute sch1zophren1cs,
compared-with contro]s, shou]d 1ncrease nore in th1s group with
increasing task complexity than in the contro1 group. .

It is not known whether the shorter recovery measures of responding
| sch1zophren1cs compared w1th contro]s in simple stimu]us situations
would disappear during complex tasks, since norma] control subjects |
were not used during both simpie (Gruze]ier, 1973, 1974; Gruzelier &
Venables, 1972) and complex tasks'(Gruielier & VenabIes,"1973). The
work of Ede]berg'(1970, 1972b) suggests that the differences in recovery
measures would disappear during more comp]e; tasks. Ede]berg (1972b)
demonstrated that the recovery time of phasic SCRs is mediated by the
CNS and is shortest during “goa]-or1ented" tasks such as mirror trace,
arithmetic problems and reading outloud. The recovery times are longer
dur1ng both spontaneous f]uctuat1ons and SCRs’ during defens1ve situations
such as threat of shock. |

. Information on the latency and recoyery.times of nonresponding

schizophrenics is, at best, sketchy or not available since these
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' patients did not respond (Gruzelier, 1973, 1974 Gruzeiier & Venables,
1972, 1973) during simp]e stimu]us situations However, the data
presented in these studies for nonresponding schizophrenics tends to
suggest that their latencies and recovery times are longer than those o
of the responding schizophrenics.

Purpose of the Study

_ Several studies (Ax & Bamford, 1971; Bernstein, 1970; Gruze]ier,‘:-
1973,»Gruze11er & Venab]es, 1971, 1972, 1973, 1974; Mednick, 19705
Mednick & Schuslinger, 1968 Stern Surph]is & Koff, 1965; and Venab]es,
1972) have demonstrated that psychopatho]ogicai groups differ with
respect to a number of psychophy51ologica1 response measures compared 
with controls

In the Present study an- attempt was made to determine the nature
of psychophy51oiogica1 response d;fferences 1n a variety of test
SItuations of varying task complexity expected to a]ter the autonomic
components of the orienting reactione. . For the 51mp1er stimu]us ‘
situations the study is similar to the previous work of Gruzelier and
Venables (Gruzelier, 1973, 1974 Gruzelier & Venables, 1972, 1973)
except that a more restrictive criteria Was used in testing for a bimodal
distribution .of electrodermal response characteristics of schizophrenics.

Secondly, an assessment of b11atera1 differences for many of the

' e]ectrodermai response measures was made to investigate the swgnificance

of laterality effects in these response measures, such effects have

. been reported previously but infrequently. Fina]]y, the introduction of

tasks of varying complexity provides a stronger test for generaiizing

- from earlier findings which demonstrated differences between SChIZOphren1CS

and normals on several e]ectroderma] response measures but only in



simple stimulus situations.
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. - METHOD
Subjects _ |
The subject popuiation consisted of two groups se]ected,

schizophrenics and a normal control group.

. Normal. Control Subjects. The normal control group con51sted‘of 17
dextral maTe volunteers. These inc]uded medicai interns staff. |
: psychiatrists, nurses, psycho]ogists, studénts and ward orderiies.
Care was taken to insure that a wide range of age and Tevei of
inteTTectuaT functioning was sampled. All of the4vo1unteers.were
| screened With the neuropsychoiogicaijtest battery to'ruie.ont the

presence of significant cerebrai dysfunctioning. Subjects with a

history of head injury and/or loss of consciousness for extended periods'

were excluded. An attempt was made to coilect 1nteiiigence quotients
for all subJects ' .

Schizophrenic Sub;ects The psyChiatric diagnosis of the‘patients'

tested was made independentiy by tw0‘psychiatrists on the staffhat AHE
~ who allocated patients 1nto the schizophrenic category oniy if, inter-

1

aTia, they presented with Schneiderian symptoms ' of the first rank

(Schneider, 1959). More genera]iy the diagnostic criteria empioyed were
f ~ those advocated by'Feighner. Robins,'ane, woodruff;.winokur, and Munozz
(1972) The mental state of the patient Was‘documented by the Wing
. Mental State examination schedule (Wing, Birley, Cooper, Graham & Isaacs,
1967). No attempt was made to control for sex, handedness iength of
“hospitalization or medication.

Patients from the "long stay" nards and newiy admitted patients
vere included in the sampie if they_met the following requirements.

: (T)‘concurrence of the diagnosis of SChizophrenia by two psychiatrists

©
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atter one'ueek of observation;gand again, several weekejafter the
initial agreement as to diagnosis was'reacned,'and (2) they were not
considered to be mental]y defective. An attempt was made to’coi]ect
neuropsychoiogica1 and 1.Q. functioning data on all the patients 1nc1uded

“in the schizophrenic group.

A total of 24 patients were tested. Of these, seven were excluded
from the study when a lack of agreemenf as to the diagnosis occurred

after several weeks of observatiom, and two were excluded due to

unoooperativeness during the testing sessions. .

g’The remaining 15 sohizophrenic subjeets were'divided into,two
groups of nearly equal size on the basis of recordings of their
e1ectroderma1 activity during performance of a task, much like the
method described prev1ous]y by Gruzelier and Venab]es (1972). The
difference between the criteria for forming subgroups of\schizophrenics
employed by Gru2e11er and Venab]es (1972) and the method used in the
present study was the task used to differentiate responder froim
nonresponder-schizophrenics. Gruzelier and Venables (1972) 1abeled

all schiZophrenies with electrodermal reactivity to repeated‘presentations
| of tones during the habituation task as respOnders. Schizopnrenies
with no electrodermal reactivity during the presentation of these tones p
swere ca]ied‘nonresponders. In tne preéent study schizophreﬁics with

‘electrodermal reactivity during cognitive tasks such as arithmetic

problems or speliing backwards probIEms were'designated responders

Schizophrei 0o e]ectrodermal react1v1ty or. minimal reactivity
(less than ‘reria)’during the performance of such cognitive
problem: j sonresponders h ‘ |

 —The . uaity for abandoning the criteria employed by Gruzelier

\ .
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and Venab]es (1972) became evident in pi]ot work at AHE. Examination
of control subJects at AHE resulted in three populations when using the
.criteria. emp]oyed by Gruzelier and Venables (1972) the three groups
consisted of normals who did not habituate electrodermal reactivity to
repeated tones (i.e., responders), normals who responded initially but
hab1tuated e]ectroderma] reactivity to repeated tones (i.e. habituators),
and normals who showed no SCRs to repeated tones (i.e., nonresponders)
Furthermore, the e]ectroderma] react1v1ty of schizophrenics was not. V
congruent ‘with that of Gruzelier and Venables' schizOphren1cs dur1ng
the presentation of repeated tones. That is, some schizophren1cs responded
but habituated their initial react1v1ty to tones presentat1on More
important]y sch1zophrenics were observed with "parad0x1ca1" reactivity
as descr1bed by Jordan (1974). These schizophren1cs showed' no react1v1ty
during attentional or cogn1t1ve tasks and yet showed reactivity durwng
some of the repeated tones ‘trials. Gruzelier and Venab]es (1974) _
themse]ves report s1m11ar data in that a few subjects in the groups of
depressives and personality disorder groups fell into the responder (no
habituation) and nonresponder categories, although the majority of
their subjects in these twovgroups exhibited responses which habituated
_ quickly (Gruzelier & Venables, 1974). Simi]ar]y, they reported that
| seven out of 100 normals tested f1t 1nto the nonresponder category
(Gruze11er & Venables, 1972) a]though they made no ment1on of any
normals who fit 1nto the responder category (on the basis of a lack of
hab1tuation to repeated tones) Since the normals observed at AHE in
several studies always demonstrated some electrodermal reaCtivjty‘during
cognitive tasks, sohizophrenics were differentiated into responder and

n0nresponder categories in the present study on the basis of their
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electrodermal reactivity during the performance of cognitive tasks only. -
Age and sex of the schizophrenic and control subjetts'and 1ehgth
of hospitalization of the schizophrenic subjects arelsummarfzed in
Table 1. |
The type and daily amount of drug ihtake by subjects in the
 schizophrenic group is summarized in Table 2. This table includes an
equfva]ency "sCaTe ofzsedative effectsf of the medication for all méjor Y
. tranquilizers based upon the fo]]owing ratio$~‘ 50 mg Chlorpromzaine =  .

1 unit, Nozinan 1:1; Stelazine 1:10; Trilafon 1:12.5; Mellaril 1:1;

. Modlten 1:168; and Haldol 1: 10

Equipment | ' .

AN psychophysio]ogica]vreébgdings were taken in a quiet room
maintained qt/éﬁtemperatqre betweeﬁ>22°c + 2°C during the spring and
sumer of 1975. - 7 | |

/J(Eeckman type R Dynograph was used to record heart beats,
re561ration rate, and b11atera1 e]ectroderma1 act1v1ty Heart beats
N wd@e recorded via e]ectrodes taped to the chest (by modified lead II
p]acements) and the signal fed into a Beckman type 9854 heart rate
.monitor coup]er. Resp1rat1on rate was recorded with two mercury
strain gauées, one placed around‘the upper chest and the other placed
arqund the theét_at the 1eVe1jpf the diaphragm. The signals from the
two g;uges were connected in'para11e1'ahd fed into avBeckman~type 9853 A
coup]er. Bilateral skin condhctence was measured from. bipo]ah placements
from the distal pha]anges of the first and second f1ngers of both
hands. ~ Beckman biopotential electrodes (silver chloride pellets) and

2

‘Beckman masks (1.016 cm diam) covered a skin areé:of 0.8107 Em under

each electrode. AN SCRvelectrodes were aged in a .5% potassium
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Mean ages of the two schizophrenic groups and control group, mean
current. length of hospitalization, number of previous known

hospitalizations and mean length of total hospita

schizophrenic groups.

Y

Tization for both.

Schizophrenic Schizophrenic

:02-9.8

Responders ‘Nonresponders “Cdntrols
N 7 males - 6 males, 2 females 17-males
Age (years) X 30.1 35.6 . 30.3
| o 3.9 9.5 9.9
_ . range 24-36 20-51 19-53
Length of Current X 5.6 '25.2
Hospitalization (wks) . S
o | o 5.3 K///J 3.7
range 1-17.3‘ 5-69
"No. of previous X 3.7 6
Hospitalizations
S ‘ a 2.3 2.4
range 1-7 3-9
Total Duration of X 2.4 6.7
Hospitalization (yrs) :
. | Ig 3.3 4.6
" range

1.5-14.9
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Type of and daily drug doses in mg. An equivalent table for the
sedative effects of major tranquilizers only follows the drug dosage.
.Each equivalency unit equals 50 mg chloropromazine. An ST after
amount of drug refers to meds started within 1-5 days.

50 mg. (ST)

Stelazine

Elavil

Respondérs ‘ Nonresponders
o Daily Equiv. Daily Equiv.
S# _Medication Dose ggjgg__ S# Medicatjon Dose ggjgi_
1  Moditen 3.57 mg. 12.0 |1 “Trilafon 60 mg. (ST) 15.0
2 Largactil 1200 mg. 24.0 2 Tri]afon 24 mg. 6.0
3  Unmedicated | \0.0' | Valium | 20‘mg.
4 MNozinan  T5mg. 7.5 | 3. Haldol 40 mg. 8.0
Haldo1 30 ng. | Nozinan 100 mg. 14.0
‘5 Stelazine 60 mg. 14.0 |  Moditen 3.57 mg}
targactil 100 mg. (ST) | 8 Mellaril 100 (ST) 2.0
6 Stelazine 40 mg. 8.0 |6 Trilafon 48 (ST) 12.0
7 Triiafon T 48 mg. (ST) 12.0 | 7 .Unmedicated\\\‘ 0.0
Elavil | -8 ~Largacti] 1206'mg@_ 40.0

80 mg.
225 mg. | \};
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chloride solution. Just prior to the "hookup" of each subject the

battery potentia] of each pain‘of'SCR electrodes was determined and

only those»pairs showing a potential of ,] millivolt or less were

used‘ The bibpotentia] electrodes were filled with a .5% potassium
chloride paste (2 gm agar in 100 'ml of .5% potassium chloride solution
continually stirred until cool: see Lykkens & Venab]es 1971) Skin
conductances were‘recorded directly with constant voltage systems (Beckman
9844 sk1n conductance coup]ers) feeding two channels of the Beckman

Dynograph Sensitivity ranged between .5 umho/cm and .2 umho/cm.

Experimental Procedures

Prior to testing all of the subJects received an explanat1on of
the basic test procedure and questlons concerning the procedure were
answered. ‘In the case of hespita1ﬁzed patients‘permit forms were
: signed before the procedure began.
Just prior to testing all subjects washed their hands thoroughly
w1th an a1ka11ne soap and then were seated 'in a reclining chair for the .
duration of the testing sess1on. The recordlng equipment was located
in the same room as_the subaect but was screened from view.
7 After ‘the electrodes were placed subjects were allowed to sit
quietly for ten minutes to allow for hydration of the SCR e]ectrolyt1c
"paste. Then ten minUteS'of recordings were made to collect personal
history data from the subJect. During the next hour of this session,
Aeight exper1menta1 tasks were carried out before the subJect was unhooked
“from the apparatus. The eight tasks employed are described below. , |
Task 1 1 Physical Stimulation of the Autonomic Nervous System.,‘

The.subject was instructed to-inhale fu11y and then.exha1e as rapidly

as.possib1e upon command from the experihenter; This response was
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repeated three or four\t1mes at 30 to 60 sec intervals. The subject
was then asked once to inhale and hold his breath until asked to release
it. Finally the subject was asked to cough once as hard as possible
upon command from the experimenter.' Coughing was induced several times
upon insttuction by the experimenter at 30 to 60 sec intervals,

Task 2. Tone Habftuetjon and Dishabituation Task. The subject
was fitted with Sennheiser open air HD 414 headphones and asked to

listen to the fo]]ovjkg instructions through the headphones: "You are

=
going to hear a series of tones. Please sit quietly with your eyes open

and listen to them." Ihevsubjeét)was then presented with 18 tones of
two second duration at 93 dB + 3 dB occurr1ng at pseudo- random interva]s
of between 20 and 75 seconds (X interval 45 seconds) The h1gher
(93 dB) intensity in the open air headphones was subjectively equivalent
to an intensity of 80 dB from a sealed air type of headphone (Braun
KH 1000) A11 intensity measurements were made using a Briel and Kjaer
4153 artificial ear. The Sennheiser foam cushiogns were removed dur1ng
1ntensity measurements. ‘ |

The first 15 tones (habituation’phase) were IOOO-Hz signals
fo1lowed-oy tnree tones at ZOOOFHz (disnabituation phase). The subject
-was then asked how many tones he had heard and whetherdor not he had
, counted them in order to exc]ude data from subjects who had 1ntroduced
se]f—1mposed attentiona] value to the tones. Next Task 1 was partially
repeated: the subject was asked to take 1-5 deep breaths at 30 to 60
second intervals. B g
: Task Task 3. Tone Attentfbna] Task. A foot sw1tch mounted on a
pedestal fastened to the floor was adausted such that the SubJECt S

right foot was fully extended,when the subject had the heel of his

|
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right foot resting on the hee{-p]ate of the switch. The subject was
then instructed to operate the button on the foot sw1tch by gent]y
depressing the pTate under the ba]] of his rlth foot He was informed
‘that he would be required to perform this response (depressing button)
during the next task. The following instructions were then pres%nted
‘through the headphones: M
Next, you will hear two different tones at
diffefent times. Whén y;u hear this tone |
(sample 1000 Hz presented) please press the
button. However, when you hear this tone
(sample 2000 Hz presented) do not press the
buttori. Remember, press the button each %fime
you hear the following tone (1000 Hz sample
presented) and do not press the button wheﬁ
you hear this tone (2000 Hz sample presented).
Towes of 93 db, + 3 of two second duration pseudorandom1zed and occurr1ng
at an interval of 15 to 90 seconds (R interval = 30 seconds) were then
presented through the headphones. If the subjeéﬁ was unable to perform
the task correctly he was given verbal feedback by Zhe experimenter
indiéating which responses were incorrect until a critericn of six
cawrecf responses ha@ been made. Once the criterior wes reached the
presentation of the tones was continued until a criterion of 12 correct
respdﬁses to each tone had been made. Occasionalily patients had to
be coached more than once in order to establish the correct response
consistently and before they cou1d'cemp1ete the task requirements.
Some subjects refused to‘perfbrm the task; in these instances the task

was terminated, the headphonés were removed and the subjects were told



28
to "relax for a few minutes".

Tasks 4 and 5. Cognitive Demands. vThe skin area of the subject's
right calf muscle was rdbbed with an abrasive paste (EKG) and a Tursky
(1973) coﬁcentrjc electrode was attached with a strip of Velcro and an
elastic band. The electrode was connected to a well isolated shock
soufcé (Farrell instruments) with an intensity range varying from zero
to 1 ma. Subjects were told that the electrode was a "stimulus"
which would be used "in about five minutes". Subjects were_ai]owed to
continue sitting for a few minutes‘f011owing electrode placement on the
leg until %%%acceptable level of SC activity was reached (in the same
general raﬁge as was»observed for Task 3 as a "resting level"). Then
the subject received the following instructions for Tésk 4: "Next, I
will give you a series of arithmetic problems. Please do them as quick]y
as you can. Once you have givéh me an answer I will give you the next
problem until we haveqfinished the series." The experimenter began the
arithmetic series 30 seconds after completing”ghe instructions. The
arithmetic series conSisted of the following probiems: 12 + 45 27 % 4
7+ 16; 3 x 17; 89+ 12, and occasionally, 119 + 7. If the first ore
or two problems seemed to be too difficult for the parti¢u1ar Subject
to perform, a more simple series was employed consisting of simple

‘addition such as 9 + 3.

Approximately 30 to 90 seconds after finishing the arithmetic
problems, the subject was given. instructions for Task 5: "Rext, I will
spell words backwards to you. You are to turn the letters around as
quickly as you can. Once you haye given me an answer, I will give you
the next problem until we have finished the series." After a 30 second

pause the experimenter presented the first word spelled backwards. The
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.following words weré used: bush, cone, filth, judge, and navel.

Task 6. Mirror Tracing Task. Subjects were handed the LaFayette
‘Tracing Kit and instructed on how to perform the task. The subjects
were told to "try in a different’ p1ace" if they got "stuck" Subjects
were to]d to begin the task 30 to 60 seconds after the instructions
were given. The task was terminated if not comp]eted within ten
minutes. | _

Ig§£_zy Stressor Response. Subjects\were re-fitted with the
Headppones used in thé earlier tasks.- Théy'were informed that two
diffefent tones would be pkesented at five seconq intervals for each
trial.. During the brésentation of the second tone they were told to
tell the experfmenter when they first felt a sensation in the leg which
had the circu]ar,e]ectrode. The current from the shock source was

Ky

gradually turned up.. Most of %he subjects reported a tickling sensation

at .1 ma, although some did not report any sensation unti] they reached
.15 ma.  The subJect was then told that the exper1menter would turm up

the intensity until the subject told him to stop Once this maximum
intensity was determined by the subJect, severa] SCRs were recorded
during the presentatlon of shock at th1s max imum 1ntens1ty Then the
shock electrode and the headphones were removed.

Task 8. Startle Response. Subjects were told that the session was
| finished, asked to shut their eyes and re]ax'as much as possible, to
inhibit all movement and to keep their eyes shut until: the exper1menter
told them to open their eyes.. After the subJect had complied with these
instructions for two or three minutes astdden Toud noise, produced by
a large ObJECt being dropped on the floor close to the subject's head

occurred and the behavioral react1ons as well as the psychophys1o]og1ca1

{
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responses were recorded.

Response Definition and Data Quanfiffcntion

| The total possible number of SCR and HR responses scored for each
- subject was 68 and 58, respectively. Forty-nine SCR,and HR responses
were simu]taneous events, time locked to the onset of a stimulus. The
rema1n1ng 19 SCR and 9 HR responses were se]ected for analysis on the
basis of the cr1ter1a 11sted below. A »

Heart Rate. Each of the scored HR reSponses were b]ocked 1nto
16 second pre-stimulus per1ods and 30 second post-stimulus periods, with .
the post-stimulus period time Tocked to the stimu]us onset. For the "
nine selected HR responses, four cons1sted of the post-stimulus per1od
occurring at the onset of instructions and penformance of problems for
the arithmetic and spelling backwards problems and two HR responses:
during an arbitrary midpoint of the 30 second waiting periods between
the presentation-of instructions and problems. The three rema1n1ng HR
responses which were recorded occurred during the start of mirror trac1nq
prob]ems, an arbitrary midpoint, and the reriod Tmmediately following
termination of the m1rror trace task “

The iriter beat intervals (IBI's) within each blocked 15 and 30
second period were read on an IBM OSCAR SCANNER stored on 9 track tape,
played back for verification of d1g1t1z1ng accuracy, labelled and stored
on 9 track tape

Definition of an HR response consxsfiaWof a pre- st1mu1us base]wne
determination on the basis of the first 10 beats prior to st1mu1us onset
(BL:HR). Next, the shortest IBI, representing the highest HR, was
determined within.the f1rst 6 beats after the stimulus onset (H:HR).

The longest IBI, representing the lowest HR was determined within the
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'firet’ZO beats after stimulus onset (L:HR). The L:HR minus H:HR change
scores (L-H:HR)‘wére then calculated (see Lang & Hnatiow, 1962). 1In order
| to determine the‘relative contribution of'the.H:HR and L:HR scores to (
the change scores, the baseline Was‘subtracfed from the slowest HR
(L-B:HR) and the fastest HR response was subtracted_froh the base]ine
(B;H:HR). The sequential positions with respect to the post-stimulus
onsetvof each H:HR and L:HR were also-scored in order tovdefermine the

shape of the.HR response.

Electrodermal Activity. The bilateral electrodermal activity was

scored manually using a template etched on thin (1/8th inch) plexiglas
to minimize parallax. A ve}iety of reépohse‘measures were used. to assess
e]ectrodermaI activity. Ahp]ftude of SCRs was defined as the height of
“the SCR peek'above SC level aﬁd converted into/»mhgi§§1ues. Al SCR§ 01
umho or larger were scored; however, those SQE?_TEA umho or larger were
coded in'ordervto assess the data with amp]itu&e\eriteria similar td
those'empldyed-by Gruzelier and Venables (1972). |
On all trials requiring no motor response from.the subject phasic
SCRs were defined as the first pen excursion eccurring .5 to 5 seconds
‘after the stimulus. onset. On trials requiring a motor response the
phasic Scﬁvwes defined as the first pen excursion occurring 0 to 5 seconds
after the mofoﬁ'response. | P |
The latency of all pﬁasic SCRs Was £COred as the time elapsing
between the stimu]ue onset and the‘onset of the-SCR. Ascent time waév
defined as the time elapsing from SCR onset to peqk~of the SCR curve.
Recovery time was defined as the time elapsed froﬁ the peak of SCR
curve to a value of 50% less than the peak amplitude value. For each

scored SCR a baseline SC level was determined from the latency period
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“prior to each SCR. _

'The selection procedure for the 18'scored SCRs‘which were not time
locked to a stimulus event consisted‘of the fo1lowing criteria. Up to
two separate spontaneous fluctuations were selected and scored for all
e1ectroderma1‘meesures except 1atency These spontaneous f1uctuat1ons
were s1mp1y arbitrary choices of the experimenter taken from the
population of spontaneous fluctuations (over .04 umho amp11tude) counted
during the habituation/dishabituation period. Care .was taken to exclude

.from the frequency count of spontaneous f]uctuat1ons any SCRs occurr1ng
up to 10 seconds after tone onset as well as any SCRs occurring dur1ng
body movements or resp1rat1on rhythm changes (i.e., yawning).

During ar1thmet1c/and spelling backwards instruction per1ods, 30
second wa1t1ng per1ods and problem so]v1ng periods the largest amplitude

~SCRs were frequently followed by other SCRs; recovery time was seldom
available. Therefore, a second SCR was se]ected within each period
prov1d1ng it met the. follow1ng criteria: '(a) recovery time was available,
(b) SCR was not the result of a verbal report by the subject, and (c) SCR
was not the result of body movements or large respiration rhythm changes.
The SCRs during mirror trace task instructions and problem solving were
-also selected according to these criteria. All manua]]y scored responses
were then key- punched and verified on IBM cards

Psycho]ogica] Assessment of SubJects

All subJects in the present study were referred to the Neuro-
'psycho]og1ca1 Department at AHE for psycho]og1ca1 assessment at
-approximately the same.t1me that the subjects were tested psycho-
_physio]ogica]]y The WAIS wgs administered to assess'the intellectual
funct1on1ng and a mod1f1ed version of the Halstead-Reitan Neuropsycholog1ca1

Batteryqu§ adm1n1stered to assess the presence of brain dysfunct1on1ng
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~For"a normal subject, the combined procedures lasted about 4 and 1/2
hours; for a very‘dysfunctiona1 subject‘the procedure reqﬁired-as Tong
as four days fof testing. | |

Filskov and Goidstein (1974) compared the,diagnosti¢ validity of the-
: Ha]stead-Reitaﬁ NeurbpSycho]ogica] Battery with the more popular
physical diagﬁostié techniques (brain scan, angiograms, EEGs, and so on).
.Using a clinical-actuarial approach in iﬁterpreting the Neuropsychological
Battery, they reborted’éﬁtreme1y~higﬁ "hit rates" in aséessing the
presence of brain dysfun;tion (100%) and the 1ateralization-and‘
nedropatho%ogicaT process 1nv01ved (89%). Fi]skov and Goldstein's
Ha]stead-Reftan Battery contained seven separate variéb]es Whereas the

modified version of this same battery used at Alberta Hospital, Edmonton

| contains 32 variables (see list of varfab]es in Appendix F).

4



" RESULTS

1Experimenta1 Group Differences | ¥,

: In the present study with no- contro] for length of hosp1ta11zat1on,
responders and nonresponders were found w1th approx1mate1y equal frequency
' (seven responders, eight nonresponders). A Mann-Whitney U comparison

of the length of current hospitalization (see Table 1, method section)
between responders and nonrespenders revealed no$$ignificant differences,f
U (7,8) = 27.5, B;= .50. Houever; the responder-nouresponder_se]ection
‘criteria uti]ized in the present study did correiate with length of
:411ne55' nonresponders were found more. frequently among those pat1ents'
with a longer history of illness. The number of previous hosp1ta11zat1ons
was less for the responders and this difference approathed significance,
u(7,8) = 14;:E_= .06. The total 1ength of prev1ous hospitalizations

¢
was less for the responders than for the nonresponders, u(7,8) = 8,

4 B;‘
In the pfesent Study the dosage feve]s of the major tranqui]izeréA
~did not differ between the‘reSponder and nairesponder groups. Unfortuu-
‘ ateTy it was not possible to equate the sedative effects of other :
drugs which some of_fhe patients.were receivihg. The daily dosage level
for each-patienf of a major tranquilizer was‘conuerted into an/equivalency
.unit aceording to the ratios listed in the methods section {See/Table 2).
A Mann—whitney y!compariseﬂvbetween groups of the dosage equivalency -
'units:did not yield any significaut differences, g{(7.8) = 27.5, p = .50
A»tomparison'of the average daily_dose§ of the‘major tranquilizers

reteived-by the patieﬁts in the Gruzelier and Venables (1972) study wae
made - by convert1ng these da11y doses into the same equ1va1ency units

described above. Th1s conversion resulted in much ‘smaller un1ts than
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those in the present study: 7.9 for responders and 6.0 for nonresponders
- compared with 12.9 for the responders and 13.9 for the nonresponders,
respectively in the present study. Thus the average of the medjcation
doses given to the patients in‘the present study was much heavier than
" that given to the patients in the Gruge11er and Venables study (1972).:

In order to further assess drug %; ts on differences between
responders and nonresponders, rank ord é[orre1ations were performed
between electrodermal 1evels frequen \ or spontaneous fluctuations, and
levels of med1cation since SC levels and-spontaneous fluctuations are
most frequently reported as being reduced by the major,tranqui]izers
~ (Tecce & Cole, 1972). Minimal correlations (Table 3) were observed in the

combined schizophrenic population in the present study (see also Appendix G)

Skin Conductance Response Fregyenc1es

Sk1n conductance response frequencies were scored during the
habituation/dishabituation task, the tones attentional task, as well as
" a count of the_spontaneoos fluctuations during the habituation/dis-°
_ihabituation task. The amplitude value usetho count‘SCRs‘(.04 umho)
- Was chosen to provide the same sens1t1v1ty utilized by Gruzelier and
Venables (1972) after tak1ng into cons1derat1dn the surface area of the
skin under consideration in both- the present study\and that of Gruzelier *
and Venables (1972). |

Habituation/Dishabituation (Task 2). Figure 1 illustrates the

percentage'of subjects responding'to each tone presentation. Nonresponders‘
had significantly fewer responses during habituation and during habituation/
dishabituation combined when compared to both the controls and responders

_ ‘ T

(Table 4). The respbnders, however, did not differ significant]y from

the controls (Table 4). These results are in contrast to the results



. TABLE 3

Spearman rank ofder correlations of drug dosages with electrodermal

measures in the pooled (N = 15) schizophrenic population: Zero
medication assigned the highest rank.

r of Medication

r of Medicé%ion with frequency
with SCL

. spontaneous fluctuations

, .
Right hand .33 | .07
. Left hand .21 | =13

36
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Figure 1. Percentages of subjects respondiné "(.’O4pmho criteria) for
the three groups during hahituation (1000 Hz) and dishabituation
(2000 Hz) of task two. '



TABLE 4

Mann-Whitney U values of both hands for the percentages of possible
responses during the first 15 trials (habituation) of task 2 and
during the entire 18 trials (habituation/dishabituation) of task 2
for all three groups. ‘ :

~ Responders (N = 7) Nonresponders (N = 8)
- Trials ‘
1-15 1-18 1-15 1-18

Norma]s (N =17) ‘

Right 6.5  55.5 0.5  23.5%

Left 500 475 2054 20.5%%
Responders | | » |

Right - 12.5 5. G

Left - C7.0% 6.ox

One-tailed tests p < .05%
‘. . "_I_>_<'.0'|,** »
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reported by Gruzelier and Venables (1972) who reported a sign1ficantly
higher frequency of responding in schizophrenic responders, compared
‘with controls, with‘ho over]apd1n distribution of responding between
these tno groups. Pearson product moment correlations between amplifnde
of largesf SCRs during cognitiVe task§;4 and 5 and frequency of response
during task 2 for the control grbup\were nonsignificani.' Right hand
r (17) = .001, p > .05; left hand g!(17) = —.007, p > .05. For the
combined schizophrenic groups the cofre]ations were, right hand r (15) =
.24, p > .05; left'hand r (15) - .55,'E_< .03. The schiznphrenic
scores on each variable were also eonverted to within group z scores
and ihe}g_scores from bgth schizophrenic groups were then pooled. For
the comnined schizophrenic groups@;he corre1afions on the transformed
scores were, right hand 31(15)A= -.18,‘E;> .05; left hahd gé(iS)\=
L2, p > .05, | ' |

Jones Attentional (Task 3). Figure‘2'111ustrates the percentage

of trié]s with SCRs 0ccurring dnring the signal and neutral tones of °

17

: N :
task 3. - Nonresponders had significantly fewer responses’ during both

the signal and neutral.tones, compared with controls and reeponders (Table

5); In contrast, Gruzelier and Venables (1972) reported a‘signifiCant '

lncrease 1n frequency of respond1ng to the s1gna1 tones w1th no

responses dur1ng neutra] tones in their nonrespond1ng group. In the

present study, no drfferences were'found between the controls and

, resbonders, with respect to frequency’of responding,dnring task 3 (Table 5)fl
- Pearson-prodnct moment correlations betneen'SCR amplitudes during

cognitive tasks 4 and 5,~and'frequency'of responses during task 3 for

- the»contr°1 group:were nonsignificant for both the neutral (right

hand r (17) = -.05, p > .05; left hand r (17) = -.07, p > .05) and



40

80
N - {Signal
o INeutral

70

60}

W [
‘L})J,

Z :

o) B
GIs
:‘83

o 40}
—

Z o

W ,

& 3o}
w

Q. =

20 -

10+

0 S
Controls | . Responders , vNonresponders
Flgure 2. Percentade of trials with SCRs (.04 umho criteria) occurring
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TABLE 5

t

Mann-Whitney Q_va?ues of both hands for the percentages of possible
responses during the signal and neutral tones of task 3 tor all three
groups. : ' ' .

Responders (N = 7° Nonresponders (N = 8°

Signal  Neutral ' Signal Neutral
Normals
Right 49 £5.0 10. 0%+ 4 Qi .
Left 50 51.5 6. 0%+ G Qs
B
T.5%%% 4. 0%
) < .05% p
3 < ;@?*

<. (0
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signal {r (17) = -.35, p > .05; left hand 5;(17) = -.11, p > .05) tones;
For the combined schizoph;enic groups, the correlations were: neutral
tones, right hand r (15) = .33,’E_> .05, left hand r (15) = .64, p < .01,
and signali toneé, right hand r (13) = .35, p > .05, left hand r (18] =
.60; p < .02. For the combined schizophrenic groups the correlations
on these variab]e;, after being trans?ormed to within groups z scores,
were: neutral tones, right hand r (15) = -.01, p » .05, left hand r (15) =
.46, p > .05, and signal tones, right hand r,(15) = -.15, p > .05, left
hand 12(15),;»= .42, p > -05. | n

For both task 2 and task 3, no reTationship appears between the
amp1€tude of SCRs‘durinQ cognitive tasks and the frequency of responses
in the normal group. For the combined schizophrenic groups, a significant
relationship appears, but only for the Teft hand. This relationship

for the left hand does not disappear in the transformed correlations

either, which were in the same direction and approaching significance.

FSpontaneous'F1UCtdatio%3. The mean'spontanedus fluctuation frequencies
are presented in Table 6 for the three experimental groups. Biiatera1
asymnetry of response_freduenéies were compared with correlated t tests
bbut the comparisons fai1ed‘to‘appr0ach significance.

| The schizophrenic responders héd & higher incidence of responses
éhan the cmntr61 and nonregﬁohder grbups. Elthough the difference
%etweén the'respbnders'and controls only approached significance (right
uand; Mann-Whitney §‘(7”17) : 3%5; p > .05; left hand- ga(7$17) = 38,
p > .05), the diffeVEHc&s'betﬁeen the,weSppnder and ndnresponder
§éh%zobhréniés were significant, right hand U (7,8} = 6, Q;<,3Q;§
left hand y;(?}a)': 5y E”<“.OT; ’Tﬁé]ﬂonresponéeréva1so had significantly

fewer spontanecu's fluctuatidps than did the control group. right hand
RANEY B Lo ' .

v S



TABLE 6

Mean number of spontaneous fluctuations for both hands during the
habituation/dishabituation task for all three groups.

—

Right Hand “Left Hand

Groups N X o X g
Responder 7 29.1  28.8 37.6  38.0
Control 17 15.0  18.7 4.4 20.4

Nonresponder 8 4.0 5.4 2.6 4.1
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U (8,17) = 34, p < .05, left hand U (8,17) = .34, p < .05. These
results are consistent with those reported by Gruzelier (1973),

Pearson product moment correlations between the/amplitude of. SCRs
during cognitive tasks 4 and 5,. and frequency of spontaneous fiuctuations

were nonsignificant for both the control (right hand r (17) = -.16,

E_>’.05;'1eft.hand r (17) = -.19, p > .05) and combined schizophrenic

groups (right~hand r (15) = .20, p > .05; left hand r (15) = .39, p > .05).
The cbrre]ations betweenbthe criterion'variable and frequency of
sponfaneous fluctuations remained nohsignificant after transformation

to z scores, right hand r (15) = -.34, p > .OS,_]eft’hand r,(15) = -.14, °
p > .05. | | '

'Response Amplitude

 Figure 3 summarizes mean amplitude differences between the three
groups for all tasks except the Hébituation/dishabituation task. Inr
computiné@ggén amplitudes of SCRs zero amp]itude vé]ues were included
in the data. As Figure 3 111ustrates,.1itt1e difference in amplitude
appears between the resbonders and controls, whereas the nonresponders
differ for all the situations of Figure 3.

Tests of aroups by situations effects of SCR amplitude were carried
out on data for both hands with two-factor analyses of variance, with
eleven repeated measures (the‘11 situations of Figure 3) as one factor.
The difgerenges ih mean amplitude between groups were sfgnificant for
both hands, riﬁht hand F (28,29) = 16.48, E_<'.001§ left hénd F (28,29) =
11.56, p < .001. The fepeated measures effect was a]go significant
(right hand F (10,290) = 24.1, E.<‘~OO]5 left hand F (10,290) = 22407,

p < .001), as well as the group by repeated measure interaction (right

hand F (20,290) = 4.31, p < .001; left hand F (20,290) = 4.73, p < .001).
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Figure- 3. Mean amplitudes of SCRs for the R and L hand of the three
groups during the following: (1) task one, physical stimulation,

(2) partial repetition of task one after task two completed, (3) task
eight, startle, (4) spontaneous fluctuations during task two,

(5) neutral tones and. (6) signal tones of task three, (7) largest
amplitude SCRs during instructions and performance of cognitive tasks
four, arithmetic, and five, spelling backwards, (8) SCRs, with ’
recovery time available, during the instructions only of cognitive
tasks four and five, (9) all SCRs, with recovery time available, _
during cognitive tasks four, five, ‘and six, mirror tracing, (10) all
SCRs, with recovery time available, during performance only of tasks
four and five, and (11) task seven, shock.
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Schéffe multiple Eomparisons (p < .05) for each situation of Figure
3 resulted in no significant differences of mean amp]itudes between the
normal control group and the responding schiszhrenics (Table A, Abpendix
- A). The nonresponders, on the other hand, had significantly smaller
- mean amplitudes for both right and left handg compared with controls for
ten of the eleven répeated measures for the right hand and all .of the
repeated measures for thé»left hand (Table A, Appendix A). The
nonrespondérs also différed\significantly from the responders on several
conditions of Figure 3 (Table A, Appehdix A).. Separate correlated t tests
~ for each group showed that although all three groups demOnstrafed
differences in mgan’a b{;tude between Situations,.this was much less
freqhent‘an occurrencé for the nonresponder group (Tables B, C, b;
Appendix A). Therefore, the significant groups by repeated measures
interaction was interbretéd as resulting from the ]argér mean SCR
émp]itudes~and greater variation in SCR amplitudes écross measures in
both the control and the responding schizophrenic groups compared with
that occurrihg Tor the nopresponding schfzophrenicﬁ.
| A detai]ed‘analysis of thé SCR amplitude effects for all three
groups during the habituatioﬁ/dishabituation tasg (number 2) is
presented in Appendix A. The difference in meén amplitude between
groubs only abbroached significance for one hand and was significant
at the .05 level for the other hand.
The similarity of SCR amplitudes in the nbnfespondefs comparéd to
controls during stressless tasks such as habituation/dishabituation
and the paradox%ca] attenuation of nonresponder SCR amplitudes during
stressful tasks (i.e., task 8, startle) is iTlustrated in Figuré 4,

Only non zero amplitude responses are included in the mean. SCR amplitudes
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of Figure 4. |

Pearspn product moment corre]ations between the amp11tude of SCRs
- during ¢ gnit1ve tasks 4. and 5 and the amplitude of SCRs in other tasks
| is presented in Table 7. Pearson product moment correlat1ons between
the criterion amp11tude var1ab1e (SCRs tasks 4 and 5) and the SCR
amp11tude on other tasks, after these varlables were’ transformed to
with1n schizophrenic group Z scores, are also presented in Table 7.
Sign1f1cant»corre1at1ons for many of the tasks suggest a positive \
re]at1onsh1p between amp11tude on the- cr1ter1on task (for sorting
sch1zophren1cs) and amplitude on other tasks for both the control and
sch1zophren1c groups. The evidence for a greater relationship of
amp1i tude between tasks for the left hand, compared with the right,
for both the contro]s and schiozphrenics is not understood

The bilateral asymmetry of SCR amplltudes was also invest1gated in
an attempt to confirm the s1gn1f1cant SCR amp]wtude asymmetries reported
by Gruzelier and Venables (1973) However, since no consistent SCR
amplitude asymmetries were observed in more than two subjects in the
entire study, further investigations were discontinued.

Response Latency

The mean response latencies for the right and left hand of all
three groups are p]otted in Figure 5 for all tasks with an SCR time
tocked to a stimu]nsvonset."Latency differences between groups éou1d
not be analyzed with analyses of variance due to the frequent number of
missing cells when an SC& did not occur. To determine if nonresponders
were signifﬁcant]y s]ower in responding, independent t tests were
computed for each task illustrated in F1gure 5 between nonresponders

vand controls, and nonresponders and responders. The nonresponders were
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Figure 5. Mean latencies of SCRs for the R and L hands of the three
groups during the following: 1) task one, physical stimulation,

 (2) partial repetition of task one after completion of task ‘two,

(3) task eight, startle,’ (4) task two, habituation/dishabituation,

'(5) neutral tones and (6) signal tones of task three, (7) task seven,
shock. . :
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significantly slower, compared with controls, during task 1 (right hand
t (23) = 3.14, p < .005; left hand t (23) = 3.52, p < .001, 1-tailed
comparisons), during task 7 (right hand 5-(19)'= 3.16, p < .005; left
hand t (19) = 2.46, p < .01, 1-tailed comparisons) and éompared with
responders during task 1 (right hand t (13) = 2.91, p < .005; left hand

t (13) = 2.67,'E.< .01, 1-tailed comparisons)y

Pearson product moment correlations between mean SCR amplitude duriﬁé

ﬂcognitive tasks 4 and 5 and the mean latency of task 1 and 7 were-

nonsignificant for the control group, task 1, right hand r (17) = -.18,

p > .05; left hand r (17) = -.08, p > .05;vtask 7, right hand r (15) =
-.06, p > .05, 17t hand r (15) = -.13, p > .05. In the combined

‘schizophrenic groups a relationship between the criterion amplitude

measure and latency scores appeared for task 1 but not for task 7;
task 1 right hand r (15) = -.50, p < .06, left hand r (15) = -.55,
P < .03; task 7 right hand r (12) = .02, p > .05, left hand r (12) =

~-.27, p > . -AHowever, the cqfre]ations on the pooled z scores (task
1, right hand r (15) = -.16, p > .05, left hand r,(15) = .32, p > .05
task 7, right hand 32(12) = -.10, p > . 1eft hand r. (12) ~.23,

p > .05) between the criterion amplitude measure and latency scores

_ for the schizophrenics were nohsignificant. This finding suggests

that the correlations between the criterion amplitude measure and

latency in task 1 are due to the mean differences in SCR amplitude

between the responders and nonresponders rather than a true relationship

between latency and the criterion measure.

Changes in latencies within groups across tasks were tested for

‘significance with correlated t tests. The within groups corre]ated

t probabilities indicated that the: latency scores changed in a consistent

/
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and significant manner across tasks for each of the three groups (see
Tables A, B, C"Appendix g) The responders had shorter latencies
‘compared w1th controls, on some tasks and. longer latencies on others.
‘TWO-ta11ed,1ndependent t tests were performed on each task in Figure 5

to test for significance. None of. the Jatencies of the responders

dfffered significantly from those of controls. Other researchers haVe‘
reported shorter latencies fn "responder" sChfzophrenics compared with con-

trols (Gruzelier & Venables, 1972; Gruzelier, 1973) and shorter latencies in

children of schizophrenic mothers With signs 6f pathology in the »
children, compared with norma] controls (Mednick &'Schu1$inger,.1968) on
simple hab1tuat1on to repeated tones tasks In,the»present study, a
similar trend was observed, but it was nonsignificant.

Response latencies were also investigated for bilateral asymmetries.
- Significant bi]atera] asymmetries of 1atenc1es were found, but for the
nonresponder group on]y These results are presented in detail in
5 . ‘

Appendix B.

o . .
Response Asc¢ent or Rise Time

The most direct explanation of a skin conductance response is that
it is alresult of sympathetic activation of the skin area undey
consideration (Edelberg, 1972a). Although the steepness of the ascent -
-slope appears unre]ated to the size of the 'SCR, when the s]ope is
expressed as a measure of ascent time, this time value is confounded
with the SCR amplitude. As a result, meaningfu1 comparisons‘of S1ope
p differences between SCRs of very different amplitudes\is not\pgisible.
"In order to circumvent this problem, ascent slope was a]so'expressed\\%

as a ratio of ascent time to SCR amplitude. Thus, small ascent ratios

are associated with steep ascent slopes and large ascent ratios are
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~associated w1th gentle ascent slopes, regard]ess of the amplitude of

the response.
Figure 6 illustrates the right and left hand ascent time and ratlo
across tasks for all three groups. Correlated t tests within groups

indicated that both ascent time and ascent ratio varied s1gn1f1cant1y

. across - tasks for each group (see t score probab111t1es of Tables A, B,

and C in Appendtx C).

Independent t test comparisons of ascent time for each task between
all three groups (Tables D, E, and F, Append1x C) indicated that the _
ascent t1mes of the nonresponders did not differ s1gn1f1cant1y, compared
with oontro1s, for any of the tasks (Table E, Appendix C). The
responders, on the other hand, had significantly shorter ascent times, .
compared with controls (Table D, Appendix C), and nonresponders (Table F,
Append1x C) for severa] tasks. These shorter ascent times in the

responders appeared to occur most frequently during tasks producing

. large amplitude SCRs in controls and responders. One ihterpretation

of the shorter ascent times in responders is that they'are\a result of

-SCRs with similar amplitude values to those‘of the controls, but with

, much steeper ascent s]opes, and therefore shorter ascent times, than

. those observed in the contro]s A second 1nterpretatwon is that the

2

:ascent s]opes are equ1va1ent for the responders and controls, but the

peak of the SCR occurs sooner for the responders, thereby resu1t1ng in

‘shorter ascent times. In view of the somewhat smaller SCR amp]ttudes

(Figure 3) for the responders during these conditions but equivalent

‘j ascent rat1os (F1gure G)dfor the responder: ..d controls, thep]atter

N

interpretation seems more plausible.

Pearson product moment correlations between the mean criterion



LA

Controls = . Responders - Nonresponders
teor T R Hand % Up to 189t
- , - MRREEES ~L Hand }; A

1401

120} .

100}

ASCENT TIME

o
o
T

ASCENT RATIO
@

-
o

20 he o "0.5
_Llllljl;lll‘l‘l _i_l_l;!lllllllll] _‘_Llllllll"lllll’_JO
i 357 91113 1357 91113 1357 91113
CONDITIONS

B
N

Figure 6. Mean 3§§§&£ times and ascent ratios of the R and L hands
for the three groupsiduring the fotlowing: (1) task one, physical
-stimulation, (2) partial Tepetition of task one after completion of
‘task two, (3) task ®ight, startle, (4) task two, habituation/dis-
habituation,~(5) task two, dishabituation alone, (6) spontaneous
fluctuations during task two, (7) neutral tones and (8) signal tones

- during task three, (9) largest amplitude SCRs™during instructions and
performance of cognitive,tasks_four and five, (10) SCRs, with recovery
times available, during instructions only of cogititive tzsks four and
five, (11) SCRs, with Tecovery times available, during pe formance
only of cognitive tasks: four and five, (12) SCRs, with recovery. times
available, of hand not holding pencil during performance of cognitive
task six, mirror tracing, and (13) task seven, shock. * on graph
indicates lack of data. - o
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amplitude of cognitive tasks 4 and 5 and ascent fimes and ascent ratios

~

)

of several fasks zre oresernted in Table 8. Included 9n Tahle 2 are +h:

§
i

[yt

correlations betweer the criterion variable and ascent time and ascent
ratio, after thes= variables were transformed tn within schizophrenic
group z ¢ ces. The correlations on the raw scores and transformed
scovres betueer th= criterﬁén amplitude and ascent tihe are nonsignificant
“or both the cont ol and ccmbined sthizophrenjc groups.  The correletions
cn the raw séores between The mean SCR criterion amp??tude measure}and
zscent rat{cs are negative and significant {or several tzsks in the
contro. and cembined schiz@phrenic grouds, with trends in the same
cirection on the other tasks. The correlations on the transformed scores
glsc indicate an ?nvefse relationship between the SCR critoe. ton amplitude
vatues and the ascent ratf&ivaluesg but not as congistentiyv as the
vaw scerve correlations. |

Fer thn nonresponder oroup, ﬁhe ascent ravie was significantly
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measures in the present study were also expressed as ratios by dividing
the one-half amplitude recovery time by one-half the amplitude. Very
bsteep recovery 3idpes resuited in smail ratios and gentie recovery
slopes resulted in ]arge ratios. .

The right and 1eft hand recovery times for all threé gr0upr furing
J4vsituations are shown in Figure 7a and the corresponding recovery iatios
are shown in Figure 7b. For all three groups the recovery time of thé
electrodeymal vzsponse generally becamé sﬁorter as e attentional value
of the stimulus 1ncfeased (§ee t score probabilities across tasks in
Tables ‘A, B, C, Appendix D), thus supﬁorting the  sults of Edelberg
(1972b). The SCRs, with available recovery times, duking»cognitive
tasks 4, 5, and 6 had the shortest»recovery times.

The results of fhe present study cast some doubt on the conclusion
by Edelberg (1972b) that defensive responses such as threat of shock
resulted in longer recovery times than those aésociated with "goal-
oriented" tasks. Aithough the recovery’time data supports Edelberg's

conclusion the recovery ratio data do not. Edelberg did not report what

the SCR amplitude differences were between his tas =. lhiiass the
emptitudes weve equivalent, 4t is Tikely that Edelberg  ~7.u was
N C\A .

confounded by SCR amplitude differencesl

. Ho significénﬁ dffferenées\in recovery Timzs were observed in the
responders, compared with controls (iﬂdeﬁendent i test Table D, Appendix
DY. However, the most consistent differamces in recovery times between
these Two groups which did appear (Eigurc Ja., situations 4 and 5)
occurred during the repeated presentation of tones task (numser 2) where
the respohdev’recovery times were shorter. Gruzelier and Venables (1972)

and others (Ax & Bamford, 1971) have all reported shorter recovery



Figure 7a. Mean one half amplitude y?covery times of the R and L

hands for the three groﬁps during the follewing: (1) task one, physical
stimulation, (2) partial repetition of task one after completion ;\;
 task two, {3) task e{éht, startle, (4) task two; habituation/dis—
habituation, (5) task two, dishabituatiqn.alone, (6) spontaneous . ‘“‘\\’
flﬁctuaﬁion during task two, (7) neutrai tones and {8) signal tones of
task three. SCRS,—with recovery time available, dufing”(Q) iﬂstrucfions,_
(10} 30 second base periéd, and (11) performance cof coghitiveytasks

four and fifef SCRs, with recovery times available, during (12)
instructibn, and (13) performance of cognitive task six. (14) task

seven, shock. * on graph indicates lack of data.
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Figure 7b. Mean one hai? amp 1i tude reccvery ratio of the R andjL‘
hands for the three grdups during tﬂé follox (1) task one,
physicél stimulation, (2) partial repetition - task one after
completion of task two; (3) task eight, gtartle,‘(d) task two,
Ahabituation/dishabitu;tion,‘(5)‘task“two; dishabituation alone,

(6) spontanéous‘fluctuation during task two, (7) neutral tones and

'(8) signal tones of task three. SCRs, with recovery time dvailable,

during (9) instructions, (10) 30 second base period, and (11) per-/
formance of cognitive.tasks four and five. SCRs, with recovery
availabie, during (12) instruction, and (13) performance of ¢

task six. (14) task seven, shock. * on graph indicates Yack of data.

Af



1000 -

RECOVERY RATIO

900 :

800 : |

700 :

600 :

500 :

400 :
300 :-

200 r“

100

ot

Gesansasne voed Nomesponders

R Hand i
— Cohrrols, B

=== Responders

cesllittensseceg

XX T TYY #0s000000000060,

8¢9ceco00a9,

o.....e

LHcmd 6]

80

6 8 10 12 14 12
o CONDITIONS



62
times of SCRs to repeated tones in some sch1zophren1cs compared with
: contro1s | |

The recovery times of the nonresponding schlzophrenics were also
verv s1m11ar to those of the controi and responder groups (Tables E, F,
Appendix D) and differed significantly for only one task. Shock delivery
 (task 7) resulted in significantly longer recovery times for the
nonresponders, compared with controls (r1ght‘hand t (18) = 4.4, p < .001;
Teft hand t (17) = 4.0, p < 001) and with responders (right hand t (10) =
3.2, p < .01 left hand t (9) = 5.5, p < .001).

Pearson product moment corre]at1ons between the mean SCR criterion
amp11tude of cognitive tasks 4 and 5 and the recovery times and
recovery ratios of several tasks are presented in Table 9. For the
schizophrenic oroup, correlations are also Fresented in Table 9 for
‘these same var1ah1es after the variables were transformed to w1th1n
group z scores. Corre]at1ons, for the raw and Lransformed scores, |
between the cr: ‘terion amplitude and recovery time are nons1gn1f1cant
for both the control and combined sch1zophren1c groups, thus prOV1d1ng no
support for a relationship between recovery time and the mean SCR
amititude on the criterion tasks.

The'recovery ratios of the nonresponders (Figure 7b) were
significant1y<1arger compared with those of eontrols, for all Lesks with
recovery data available except task 2 and the spontaneous f]uctuat1ons
(see 1ndependent 1 tests, Table E, Appendix D), and, to a lesser extent,
significantly 1arger than those of the responders (Table F, Appendix D).
That is, the recovery slopes of the nonresponder SCRs were more gradua]
than those of the contro]s and responders for most of the SCRs. The -

corre]at1ons between the SCR amplitude criterion measure and recovery

~

e
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ratios invthe normal controls (Table 9) supbort the presence of an
inverse relationship between the criterion variable and recovery ratios
and would thus appear to account for the data. However, much less
support for this inverse relationship exists in the combined schizo-
phrenic group correlations for both the raw and transformed scores.

Skin -Conductance Levels

Of interest in the present study were mean skin conductance 1eve1

d1fferences between groups. Gruzelier and Venables (1972) reported
SCLs significantly above controls for responders-and SCLs significantly
below controls in nonresponders. Mean SCLs for the right and 1eft hands
of all three groups for seven s1tuat1c.s are illustrated in F]gure 8.
The m2an SCL of the control group was highest, followed by those of the
responding and nonresponding schizophrenic groups, respectively. Two
way repeated measures analyses of variance were performed on the right
and Teft hand level scores. Differences in mean SCLs between groups
vere significant, right hand F (2,29) = 8.6, p < .001; Teft hand E_(2,29) =
10.]9 p < .001. The lower SCLs in responders, compared 'ith controls,
vere an unexpected resu]f. 'AJthough it is possible to'argue that the

~ heavy medication regime of the schizophrenics accounts.for their low
SCLs (Tecce & Cole, 1972), even this argument has 1ittle support in

the rank order correlations of medication jevels with SCLs (Table 3 above).

Pearson product moment correlations between the mean SCR criterion

amplitude of tdsks 4 and 5 and the mean SCL over the entire session

.were nonsignificant for the'control group, right hand r (17} =4-.O'95
-p > .05; Teft hand r (17) = P> .05. In the combined snhizophrenic
group, however, the correlations suggest’ é\felah1bnsr betweén the SCR

criterion amplitude measure and the SCL, but only for the levt hand
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Figure 8. Mean R and I hand SC levels for the three groups determined
- just prior to the SCRs for the frlnwing situations: (1) task one,
physical stimulation, (2)\r}as'k : i‘zabituation/dishabituation,

(3) neutral tones and (4) signal .Laes of task three, (5) during
performance of cognitive tasks four and five, (6) task seven, shock,”

and (7) task eight, startle. : : .
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right hand r (15) ='-403_E.; .05; left hand r (15) = .65, p < .01; right
hand r, (15) = .27, p > .05; left hand r, (15) = .46, p > .05. :

Detailed analyses of the SCL Fhanges during cognitive tasks were
carried out in the present study. \Lacey, Batéman, and VanlLehn (1953)
‘reported increases over a resting baseline in SCL during instructfons,
during a one minute baseline period following instruc%ions, and during
the actual performance of the cognitive problems. Althougﬁ these 3

authors do‘notvstate precisely how they measured these levels, ﬁhey
appeared}to select the highest SCLs attained within the designated
~ time periods. Rather than‘uéing the highest SCLs attained, which is
~difficult to separate froh_the aftermath of an SCR; in the presént stUdy
a crude average of SCL within each time pe}iod was used to obtaiﬁ a
more conservative estimate of»SCL'change. | '

,jgtf} subject pre-instruction SCL was sdbtracted from the mean SCLs
during the instruction, intermediaryvbase period and performance of
" the task and these change scores were éna]yzed. These three mean
difference scores, one set for each hand, are shown ih Figure 9 for
each of the groups. This graph shows that the average change in SC!
for the normal group wés é]ways an increase and that the SCL ;hangw
very little for the nonréépondér schizophrenic group. Corre]ated t
scores were calculafed on each differgnce score to determine if the
average change within each group was gignificant. Fok the control
group the SCL changes were significant during instructions (right hand
g-(16)‘=~5;36, p < .01, left hand t (16) = 5.63, p < .01+ and during
problemsi(right hand E.(16) = 3.29, p < .01; leit rana t(16) = 3.72,
E.<v'01) and during the base period the left handkchanges‘Wefe_
sfgnificant (t (16) = 2.34, p < .05). Hone of the SCL chahges for either

i Al
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Figure 9. Mean SCL change scores during cognitive tasks four, arith-
metic, and five, spelling backwards, for the three groups. The SCI
prior to the cognitive tasks is subtracted from each SCL measured
during the tasks.: (1) Change scores during instructions to tasks
four and five. (2) Change scores during rest period after instructions.

(3) Change scores during performance of tasks.
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i “hizophrenic groups approached‘significance The increases in
nitrol group levels supports- the findings reporfed by Lacey et ai

(1953), byt these effects were not replicated in the two Scivizophrenic
'groups

The presence of,bi]aiéra] asymmetrical differenCes in SCLs was
a1so of interest in the present study. Gruzelier and Venables (1973)
reported higher SCLs of the right hand in their responder group and
higher SCLs of the left hand in their nonresponder group and no
censistent differences in SCLs for the control group. These results
were not rep]icated in the present study and are presented in detai] lﬂA
| Appendix E. |
Heart Rate Response

The most significant effect found on examination of the heart rate
data was a conSistent eievation of the basa] heart rate of al] subsects
on medication, a finding conSistent wwth resuits reported by Tecce and
Co]e (1972). - The basal heart rate increases were so consistent that
the two uﬁmedicated schizophrenics had data which coyld be soried out
from that of the medicated schizophrenic data on the b of the
slower HR alone. In Table- 10, the mean basa] HR before the habituation
task and at the end of the first 15 tones is presented for the three
‘experimentai groups The report of- 51gnificant1j higher hez; ates
. in responders compared w1th nonresponders (Gruzeiier & Venables, 1975)
was not supported by the present study

The degree of acce]eration or HR change score in response to breath
inha]ation and startle stimuli was. less for the medicated. schizophrenics g
| grouped together when compared with normal controls. The baseline

minus the acceleration score (B - H:HR, ~see methods section) for the

B
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ontrol group was .21 seconds, whereas it was only .11 seconds for the
radicated schizophrenics. This finding is consistent with the reports

of others such as Cannon (1932 who suggested the operation of homeostatic

£

[§e]
(@]
=
A
5
4
=
%)
[

restraint and Wilde~ who nostulated a statistical expression

<
{1y
%3]
i

raints (Wilder’s Law of Initial Vaiues. Yilder, 1958).
Since the responder and nonresponder groups differed greatly on

electrodermal activity measures evidence was sought for differences in

po
HR r=sponsiveness between these two groups. HMsan change scores were

Zomputed for each subject on the slowest (I "R) ~“inus Lhe fastest (H: HR)

[

{{ﬁﬁerbeﬁﬁ'iniErval values (L - H: HR) for tasks 1, 7. and 8.

difference wes fourd. The méan values of the L - H: HR scores was

.27 seconds for the responder group and .25 seconds for the nonresponder

.schizophrenics.

During the habituation/dishaoituation task the schizophrenic

bjects and the

S

P
{

O

ontrol subjects showed accelerative and decelerative

componerts of IR change to the tones. However, in confrast to the report

P

Ly o0t oy and Parsons {1971) that the accelerative component (H: HR)

habituated over tricis, no such hauituwvion goourred Tor any of the
thres groups in the precent study. These results were vnexpecued,

Poovder o ozcsore thay ozan valuss across subjects tiAvs net sveraotiag

R
crooadivicnsl o annge scooes, 2oL UTerzice scove cnatysis, of The coniiro)

e et e e e i i, . o ey e Sy e e e i, Toe g
CUOUD g A Uhan R wo R asC e rtAative COnDon: . T nG Ll

Crior toe the ovosentavion o tones (L HR) {or each of the conoro:

cubjo oo was everaged into che susject®s grand mean (X Bil: i1 oo the

gcee erative comoonent o7 cach Lone presen ot on was subuiasced Troa

sl s
I

arand mean (R BL - i: HR). Tt was evide  Ffrom he pavtern of
?

changy scoves that thn ostest comdonents ove - the 12 trials wevs

Rt
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simply not occurring at the start of the tones presentation or during
the novel tones at the end of the habituation period., The fastest
changes appeared to bccurkat a different point for practically every

eis e
initity that random

hanges in respiration were

subject. The nos

19

N7

confounded with accelerative change scores due to the presentation

-of tones Qas investigated. ‘Respiration changes could not account for
the data although the random changes which did occur at approximately
the same time as a tone were obvisus™: adding "noise" to the HR change
scores. Holloway and Parsons (1977) <id not éontro? for regpiration

changes. ‘ ‘ ' /

The control group data were examined for differences ‘in HR change
batween the signal tones requiring a motor response and the neutral

tones which required no response from the subject. It was assumed

that the decelerative comﬁbnent would be reduced during the motor
response (Obrist, iebb, & Sutterer, 1969). Neither the fast nor the 7

. " - //
stow comoonents of the HR response appeared to differ.. The mean of
I K

i Tastest 1EBis (H: HR) was .70 seconds for the seytral tone and .67
° H
seconds Tor the sianal tone; the mear o the slowest IBIs (L: HR)

@28 1.03 tor the neuvral tone and 1.0Z Tor the signal tone.

Fesniration Rate Pesponse

Resniretion rate has beon used ac an dinde. of cutonomic zutivity
by ﬁumber of veseavchers (Pinneo. 19613 Reynoids, 1962, . liiams,
1953)  Higher respiration rates have been reporied -in schizophrenics
;Qmpared with tates in normals {Gundsrson, 1953; Jurko. Jost, 2 Hill,
1952; Wiiliems, 1953). Since phsmothiazines do ot al? o vrespiration

o

rates (McDonald & Gynther, 1962) it appears io be a nsefui index in

the present study o determine differences in arousa’ levelis for the

.
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two schizophrenic groups. The HR data tends to suggest équa] arohsa]‘ |
B ]evg]s for the two schizophrenic groups since the elevation of HR by
medication did not differ between the two gfoups.

Number of inspirations per minute wé;e determined at the beginning.
midpoint, and end of the tone habituation/dishabituation series and
duringfthé relaxed period at the end of the session. A mean. for each
subject was obtained (see Table 11).

The mean respiration rates of the two schizophrenic groups were

stgnificantly higher than those of the control group.

Neuropsychological Data

e

The neuropsychological variables, comp]eted,fn} 13 normals, seven

table % of

responders, and six nonresponders, are summarized
Appendix F. A few of the variables are occassionally short of one
subject due to thé iack of cooperation on some of the tests.by‘that
subject. The WAIS scores are présented for the schizophrenics only |
(Table B, Appendix F) since sb'few‘of the controls (N = 5) were
administerad the:cest. In éome cases the éubjects were reticent fo take
tﬁe test; others were too test wise to provide valid date.

From the tables in Appendiz F it is evident that the nonrespriizrs
had the fowest mean 1Q (76.3) =.d that they showed significantly
greater defiéits on :he neurbpsycho?ogica@ test variables compared with
the devi~iis of the vesponding schizophrenic. group. 0F 32 variables
Tisted in'Tab1é ﬁ of Appendix F the nonresponders were significantcly
7107 & impairedV(Scnef?e comparisons, p < .05) than the normals on 27 of
the variables ahd‘éignificantiy more ‘impaired than the respoﬁders on .
ten variables. In contrast, the respondéers were significantly w
impaired than the controls on;on1y eighi wviables and had a highe?

N

)
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TABLE 11

Mean Inspiration per mint or each group. (Three samples during
Habituation/Dishabituation Task and one at the end of the test
session). ’

Mann-iritnay U

N Group X (one-tailed te:t)
17 Normal Controls - 14.0 Normals/Responders
' U=28, p < .001
7 Responders 20.5 Normals/Nonresponders
U =38, p< .05
8 Nonresponders 17.2 Responders/Nonresponders

U=14, p < .06
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mean IQ (91.7) than did the nonresponders.
A stepwise discriminant function analysis of the neuropsychological

variables alone yielded TOO% correct classifications for all three

- groups.
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DISCUSSION

Significant Differences: Group Attributes or Statistical Artifacts?

The génera] conclusion to be drawn from this study is that
schizophrenics ce e divided into two distinctly different populations
on the basis of their electrodermal reactivity. ©On a number 07 separace
electrodermal response measures resnonder and nonrespondér schizophianics
differ from each other and the control population in many significant
Ways.

However, certain questions arise in regard t¢ . . inethodology used
in the présenf étudy. The division of the schizophrenic group inéo
responders énd nonresponders does not meet the assumption that these
two groups represent random samp1e§ from two distinct populations.
Rather, the groups may simp1y repfesent the extremes of one continuous
population. Therefore, the division of the two schidehrenic groupé
based on one criterion measure of electrodermal aétivity could lead to
significant group differences on other electrodermal measures vhizcn
in turn would be entirely the result oF ihe correlation of th: criterion
variable with other electrodermal measures investigated in the study.

Although Gruzelier and Venables (1972) have not addressed themselves
o this methodo1og1ca} brubla,pviqamﬂkesent findings of this study
indicate that the significagt différences Found between the two
schizophrenic groups represént‘separate characteristics of thars qroﬁpsy-
and are not the result of re?afionsh1pé hetieen the electrodermal
measures and the criterion miisure utilized to differentiate “he
schizobhrenics into responders and nonresponders.

Pearson product moment correlaticn coefficients were computed

between the mean SCR amplitude during the criterion task for difierentiating
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sch1zophren1cs into two groups (tasks 4 and 5) and other electrodermal
response measures vn1ch yielded s1gn1f1cant differences between groups
and were reported in the results section in the presentation of findings
pertinent to that particular measure. In some instances additional
events which had failed to vield significant.diffe“ences vetween groun:
on that var1ab1e had correlations ca]culated Tor comparison purposes.
S1nce a significant correlation between two variables in the combined

izophrenic group could be the resylt of (1) a true relationship between
these‘tﬁo variables, or (2) an artificial effect due simply tn the
differences between the means of these groups on a variabic. a seconc
Pearson preduct moment corre]ation for the combined schizoonrenic . groups
was performed. This second correlation was computed afte: tne subjecis®
scores w1th1n a group were standardized into Z scores Jth-n ~at group
and the z scores were pooled from both groups.

In the corre?ations between the criterion SCR ampiitude and a
subject's SCR ampiitude on other tasks, evidence of signiricant
correlations iniboth the control group and combired sch?zophrenic
groups suggests a re]ationship between these variables on several rasks.
Furthermore, the s1qn1r1cane correlations on the Z scores in the combined
schi ;ophren1c groups did not disappear.

Frequency counts of SCR responses during the hebituation/dishadit-
uation task, the tones attentional task and the number of spontanes
Tluctuations did ﬂOL appear to be re]dLed to Lhe r1ter10n ampiitude

i the SCRs during cognitive tasks for the control group. - For the
combined schizophrenic groups, the correlations on ray znd transformed
scores vere consistent and suggesfed a reiationshfp-be»ween the SCit

criterion variable and frequency of responding on task 3 (tones

S
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attentional task) for the left handnonly.
The correlations between the criterion variabie and Tatency on
independent tasks for the controls were insignificant. suggesting an
orthogOnaixreTationship between latency of SCRs and SCR arousabi]ity, as

':zze;"»zf;:,u sy the eriieeion task. Tpothe cembine schizopnrenic grouds,
some correlations . the raw scores were significant; however, these
significant, effects were not evident in %the co. ~elations on the

transformed scores. Therefore the relationship between the SCR criterion
variable anc SCR Tatency in the schizophrenics also appears to be

¢ thogonal.

Correlztions on the raw scoras for both the cbntro]s and’ schizophrenics
and on the z scores For the schizophrenics between amplitude of SCRs on
the criterion tasks and éscent time and recovery time on several tasks
were all nonsigwﬁficant. This result suggests that the mechanism
determining the width of the "ascent windows” andv“recbvery windecws" acts
iﬂdependenﬁ?y of the SCR amplitude attained within these "windows".

Significant inverse correlations between the criterion SCR amplitude
ﬁariab1e and ihe ratio expression of ascending siopes in both the
sontrel and combined scinizophrenic groups support an interpretation
of a strong relationship o7 ratio expressions of ascent slope with the

“ject's ability to vespond with large amplitude SCRS!' For the control

. oup, an inverse yelationship between‘ratio expressions of recovery
slopes and the subject’'s ability to respond with large amp??tude SChs
also appears ta'exist, For the combined schizopnrenic groups however,
neither The raw score correlations nor the z score correlaticns are
significant or consistent; The absence of ¢ relationship between the

|
ratio expression of vecovery slopes and the SCR criterion measure in the



combined schizophrenic groups may be due to Tack of within group con-

sistency between these two variables for the two schizophrenic groups.

The correiotions between SC levels and. SCR amplitude of the
critevior oo &y ore very low and insignificant in the control group,
SUGGEL Ly o 0 o Lnas relawionship between these two variabies. For

the combined schizophrenic groups, the raw and Z score correlations
support a relationship boivcen the criterion Variab]e and the SCA1eve1
of the left hand only. The consistency with which a re]ationship appears
between the criterion variable and amplitude of SCRs on other tasks,
Trequency of responding, and SC Tevel does not suggest that these
are random effects. ‘However, this author has no reasonable explanation.,
fOf this phenomena.’ |

It is reasonable to suppose that the duration of hospitalization
represents a behavioral assessment re;}ecting the Jjudgmencs of
psychiatrists, among other things, with respect to the progress of the
patient's i]]neés: Ndnresponders nad significantly longer durations of
hospitalization ahd weré more often considered to be "chronic' gatiwgdw.‘
The relationship betwsen the continuum of acute and chtonéc and the
dimensibn of responder-nonresponder is not a simple one-ic-one assoc-
iation; however, it is better viewed in terms of degrec 7/ overlap.
Re-examination of hospitalization records at the conclusion of ihe
present study » - led that, regardless of the qriteria of chronicity
employed, sor . :he schizophrenics via their hospitalization racord
would have resulied in a mixture of responders and nonresponders in
both acute and chronic categokies.

That the nonrésponders are éignificant]y different'frqm the

" responders and'fromvcontrols,as well is evident in the neuropsycholog

3
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data. The nonresponders were significantly more jmpaired ?S/@hﬁ neuro-
psychological and WAIS assessments than were the responde?s. The mean
]éve1 of performance of the nonreéponders was worse than that of the
controls and responders on all but two of the 32 neuropsycho]og1ca1
variab]es The responder's performance fell between that of the contro1s
and nonresponders on ail tests except Wepman-dones Aphasia test and the
Organiz Integr1ty test where the responder's performance fell slightly
below that of the nonresponders. This cons1stency in performance across
most of the neuropsychological variables no'doubt accounts for the 100
correct classifications of all of the subjects on the basis of a stepwise
discrimihant function analysis. Such complete separation of the schizo-
phren?c population on the basis of their performance on the neuropsycho-
Togical test battery and also on fhe Losis of their :ategorizationAby
an incapendant criterion variable, a1ectrodermai responsivity, strongly
suggests that the differences on some of the electrodermal measures
betweeh these two groups fef1ect different underlying characteristics of
these groups and #he_popu]ation frbm waich they weve drawn.

i possible criticism 3% the szatistical analysis in the sresent
stuéy wasxthe use of univariate rather than multivar:ate analysis (se=
Append?x HJ . |

Similarities and Differences between the Present and Othar Studies

In spite of methodological. task, medication Tevel, ahd other
T Terences be%ween =i present study and‘those 0+ fGruzeiier and Venalbles
a anber of similar ?indings]can be reported.and these substantiate the
sreraturc which suggests a breakdown of the sch1zophwen1c population
into two groups on the basis of electrodermal activity.

- The igner number -7 spontaneous fluctuations in responders and

Tower number of spontaneous fiuctuations in nonresponders compared with
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contro]s,‘is consistent with the data reported by Gruzelier and Venables
(1972) and Gruzelier (1973).

The significantly faster SCR 1ateﬁcies of responders during the
repeate’ ~sentations of tones task compared with controls (Gruze11er;
19735 G lier & Venab]es, 1973) was not found in the present study;
however, the data on latency chves {figure 5} indics s a trend towards
faster latencies on this taék and oﬁ simple tasks such as breath

jnhalation and startle stimulus for the responder group. In a similar

jatencies in high risk children who eventually showed signs of
psychopathology.

| Gruzelier and VenabTeé repofted Tonger latency for nonresponders
during signal tones, éompared with responders although not significahtly'
so. A comparison with 2 normal control group was not avai1;b1e in their
study (Gruzelijer & Venables, 1973; Gru%e]ier, 1973). A gimiﬁar trend
-1as observed in the‘nonresponders during the signal task ir. the present |
$tudy when they were comvared with both responders and controls. but it
also was not significant. However, during task 1 (~-eath and cou.h
stimuli) and task 7 (shock presentation) the latencies of the nonresponders
veve significantly slower than those of the other two groupé in the
prasent study.

Severai rasearchers have reported faster =i yzoovery measures oF

(’D

responding schizophrenics during s1mpia nresentations of tones, ﬁompareé
with controls (&¢ & Bamford, 1971; Gruzelier & Venables, 1972). In the
present study both recovery time and reca«ery ratio measures indicate

a trend of cons1stent1; faster SCR PE»OVETY rate~ for respond1ng

gh contrgls, but on?y for the repeated

"sph1zophrgg@;sccompareduy1

‘fo(ﬁee>F1gure 7Ja, b, and Table A, Appendix U).
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The recovery ratio data (FigUre“7b) in the present study shows. that
shert recovery times occurred during goal-oriented tasks for controls
and responders sad thét recovery times were always shorterﬁfor‘?&igunders
.thﬁn fov »urmais in response to simple tones and during Spoﬁgaﬁéﬁus ,
Tluctu: ©ons. Since Gruzelier and Venables (1972) reported-é¢fger
amplitu:# “'4s in their responding schiiophrenics during fepeated

prese <’ :yns of tones comparéd with controls, the significantly shorter

recr - times reported by them wou1d hav‘ heen enhanced had they
col . led for amplitude effects in the manner employed in the presént

. T
study. ~ T

Certain differences were found between the results of the present
study and those of Gruzelier and Venables which may result from the use
of a different criterion measure to differentiate the wespohde%s from |
hoﬁresponders, varying attentional demands or other aspects of the tasks.
a considerabie difference in medicat?on levels, or.differencés in the
schizophrenic populations.

The crfte?ion measure used in the present study differad from those
emp loyed in‘otbé? studies and may be':q§ponsibTe for diffefehces in The
nature ©7 ihe responder and nonresponder gréups in the present study
compared with those describzi bv GruzQEier and Venables (1972). While
these avthors (Gruzelier & Ven. .les, 1972) nave reporic:.. chat responders
| and goﬁresponders occurvred withrequai frequency in acute and chronic
popu]ations o7 schﬁ;ophfenics,%n the present study responders and
nonresponders w2re found with equal frequency in the schizophrenic
popu]ation but-differed significantly in chronicify, thé nonresponders
having @2 Eonge% history of hospitalization. | ’.

it also avpears that thevpresent'stﬁay emp1oyed ¢riterion tasks:
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which possessed much more atentional value than did those used by
Gruzelier and Venables. The more obvious differentiation of attentional

demands may have been necessary in light of the heavier medication

¢

levels of the experimental éubjects in the present study. it i's p1ausib]e
to supposc that the reéponders in the present stucy if aiven less
medication would have more closely resembled those in the studies of
Gruzelier and Venables to the extent of shoWing 1ess‘hab1tuation of

SCRs to tones and higher SCLs comparéed with cdntfols (Tecce & Cole,
1972). It is 5150 p1ausible that the ﬁonresponders, with Tess-medication

would have responded electrodermally to the less demanding attentional

.

task of differentiating signal “rom neutral stimuli with a motor response
(pressing a button) as was reporced by-Gruzelier and Venables (1672},

However, these speculations cannot account for the initial presSenco
of SCRs to repeated tones, & iask v 0w attentional demand, viick

f

occurred in 50% of the nonresponders, or the absence offSCF reactivity

to both signail and neutral tone: . in a task with mare aotentional

demands than has the habituation task, ir the nonrespodder greup. I+
rg

appzs s that factors othér_thah the di“fevences in tasks, radication /

”'Jev_e]s:> and methods of group seisciion are nécesse ) account Top /

the differanc&s-in;resu1ts, A suggesiion by Lzoue rod Jowtas ‘?97ﬁjn

discusszd in mors detall later, that one group of échizophrenizs Qgspond
: . o /

only during nonstressful experimantal procedures and decrease‘thgﬁr.
: : : /

‘ - - . . . ‘ o s
electrodermal reattivity with 1. -zases in stres: ] exaparimer cgl

orocedures while another grcup'ev‘schi?~ph(enics ‘ncrease thel eleciro.

/
/

T ostress, much Tike conirols do.

wou1d'aCCOUn€'for the results reporiad in the present study but not “u»

dermal ~2acti ity with incre

_the results of the nonresponders in the studies by Gruzeiie: and o
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’ Venables These authors (Gruze]ier & Venables,. 1973) reported that | .
.nonresponders increased their reactiyity when faced with a more stressful
task (press1ng a button to signa1 ‘but not to a neutral ftone). In sn1te ,é;
-of these coﬂtradictory results 1t is st111 p]ausible that w1tn even
Dgreater increases 12 the stress of the tasks emp]oyed Gruze}1er and
Venab]es wou'ld have aiso found less SCR amp;atude increases, p0$s1b1y
even decreases in the react1v1ty of the1r nonresponders ﬁ
| Reports (Gruzel1er & Venables, 1972 Gru2e11er, 1973) of higher SCLs
in respond1ng schlzophren1cs and lower SCLs in nonresponders compared
'. wwth,controis‘were not repilcated.in the present study. Responders had
SCLs be]oQ those of the control group whjch‘may reflect the heavier
' medicatiod regimes of the present studyy although this interpretation
‘ disfnot‘strongly supported By'the rank order corretations between
medication regfdes'and SCLs, which were very low. | |
d Gruzelier and Venables reported significant b11atera1~diffErehces
v1n SCLs and in response amp]itudes for certain tasrs)a/d caut1ous]y
1nterpreted the findings in terms of unilateral dysfunction of the
teTporai ]obe 1ps11atera} go\%he s1de of the dysfunctxon (Gruzelier,
1973; Gruzelier & Venables, 1973). Flor-Henry has aTso‘hypofhesized a
~unilateral dysfunction in schizdbhrenics lateralized toﬁthe dominant'

Tobe. Consxstent s1gn1f1cant b1]atera1 SCL and amplitude differences .

~ were not observed in the present study There is evidence that the.heavx

BN

medication reglme of the present study's subjects may have masked

bilateral asynmetries\of SCLs‘and/or amp]itudes\since; in an ongoing
study, Gruze11er (pgrsona] commun1cat1on, 1975) has observed that an
7 {enhancement of SCL asymetries occurred during a per1od of four weeks

when med1cat1on.was w1thdrawn from subJects and these asymmetries were
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~ attenuated with the resumption of medication.” However, since the average -
nonsignifieant‘d{fferences in SGLs were in the opposite direction from
those reported by GruzeTier and Venables (1973) for both of ‘the
exper1menta1 groups w1thdrawa1 of ‘medication from the subJects used in
~the present study m1ght have on]y enhanced further the‘contradjct ry
results of the present study 1n conhnection with b11atera1 SCL differences

ST P

Py D ral
General Discussion | (/ N

Pe

The d1fferent1at1on of schlzophrenics 1nto responder and nonresponder

' Hcategor1es has both practical and theoretica] s1gn1f1cance From a

practical po1nt of view if responders and nonresponders are generally .
characterist1c of the population of hosp1ta]1zed schizophren1cs then .
some of the past research which has produced conflicting results may be
explainable if a heterogenous, rather than a homogenous, model of
schizophren1a is adopted.

From a theoretical standpo1nt the data of the responders and
nonresponders in the present study is perhaps best seen as represent1ng'

different forms of CNS dysfunction. The nonresponders may a1so be seen_

&

as having a more severe degree of CNS dysfunction as is evidenced by

the neuropsychological data. In addition a number of other theoretical

viewpoints are consistenf with the data of theapresent study and that

of other studies to an extent deserv1ng of d1scuss1on These include

‘arousa1 theory, Broen's response 1nterference and cue utilization

theory, and the theory of protective or transmarg1na1 inhibition.
Gruzelier and Venables (1972) vieu their nonresponder schizophrenics

1n terms of a progress1ve damage to the noradrenergic nerve end1ngs of

the fronto -temporal noradrenergic system (Ste1n & Wise, 1971). |

Interpreging the low SCLs and lower frequencygéf spontaneous fluctuations

l
LN
|

|
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as ev1dence of 1§Wer arousal in nonresponders they cite ev1dence of |
stimulation of the amygdala 1n man produc1ng increased’ behav1ora1 and -
emotional act1v1ty and 1esions producing the opposite effect (Chapman,

. Sinﬁh Schroeder, & Fager, 1957, Narabayas]i Nagao, Salto, Yostr1da,
‘&‘Nagabata,.1963). F thermore they -interpret the 1ack of electrodermal
“reacti?ity in nonrespon ers tolneutral stimuli as comparab]e to a s1m11eru
lack of electrederma1 activity found Jn some amygda]éctomized mshke}s ,.
(Bagshaw & Benzies, 1968; Bagshawe Kimb]e & Pribram, 1965) Nonresponders
who had no e1ectroderma1 react1v1ty to even s1gna1g§timu]i were seen by
Gruzelier and Venab]es as having a more severe- dysfunction in the fronta] .
regions of the noradrenerg1c frontolimbic system, much 11ke the fronta]]y
brain-damaged ‘patients described by Luria and Homskaya {1966, 1970).
Citing evidence (Gruzelwer & Venables, 1972) that thpocampal stimu}ation
1ncreaseé 1nhibition.of e1ectroderma1 activity (Yokapa & Fujimorf, 1964;

~ Yokata, Sate, & Fujimori, 1963) and fhe work by Kimble &nd his collabor-
ators (Kimble, 1968) th&t'lesions decrease inhibition, Gruzelier and
Venables describe responders as having a ‘temporal Tobe dysfunct1on

most likely inv01v1ng the hippocampus In 2 more recent paper (Gruzé]ier
& Venables, 1975) these authors have discounted their brevidus‘view that
responders and nonreébonders have” abnormally high and low arohsalf,

- levels, respectiveYy_ However, their current (Gruzelier & Venab?es,'
1973, 19743‘1975) interpretation of responders and honreépondﬂrs as
indicative of hippocampal and amygdaleid damage,srespectiVe]y,'stil]

has praoblems. ,

i While it is true that‘amgea]ectomy resulted invelectrodennal
,'nonresponding to habituation iones in monkeys, effect§ of the

presentation of shock indicated that (1) the electrodermal thresho]d‘

0
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'sensitivity to shock was, 1f anything. decreased and f?) the e1ectroderma1
reactivity appeared to occur {p an a]]-or-none fashion in amygda1ectomized
, keys whereas SCR' amplfﬁude in normal monkeys 1nCreased gradually with
T:éreasing shock.? Gruzelier and Venab1es prov1de no evidence for the
nature of SCR responding. to shock in their patients. In the present study

»
SCR amplitude of- nonaesponders during shock and (1oud) start]e stimuli

which produced startle reactions, Nas significantly attenuated, whereas B
,SCR amp]itude to neutral tones and spontaneous f1uctuations when they |
did occur, were comparable tq those of the control group and responder i
‘group, thus pr0v1d{ng no eVidence for an all—or—none form of e]ectroderma]
reactivity or a decreased threshold of SCR react1v1ty. |
A]though Tower SCLs fewer Spontaneous f1uctuat1ons and lower basa1

SCLs tend to §upport the early pos1tﬁon of Gruzelier and Venables that
‘nonresponders have Tower arouSa1 levels than normals, N veral results in
the present study indicate, that in spite of the e]ectiEEErma1 data,
nonresponders, as well’ as responders, are overaroused. First the

-hypotens1ve effect of traHQU1lizers on b]oodépressure and compensatory
increases, 1n hear% rate is a stab]e effect and d1fferences in arousal a
level between the schizophrenij, groups should be reflected in small
j (law of initial values effect) but observable d1fferences in heart rate.

- However, - heart rate was the Same or higher for the nonresponder group -
;compared with the .responder group suggestfng increased arousal , for both
groups. Secondly, respiration rate aﬁbther indicator of arousal but
one not affected by tranquilizeps (1@cce &,Co1e 1972) is sign1ficant1y |

»higher for both schizophrenic groups compared w1th normals and .further
SUPPOPtS a view of high arousa] for both schizophrenic. groups. Thirdly,

wenot all of the electroderma] data supports the early position of Gruze11er
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‘and Venables. }A concept of lower arousal for nonresponders would have
difficulty in accounting for the SCR amplitude data of the present study.
Low arousal in nonresponders should: result in increased SCR amplitude
during tasks producing largezpmplitude SCRs in normals with small (or

no SCRs) during re]ative]y streéssless situations such as one involving

)

. repeated tones. In fact, the opposite results occurred. Finaliy, the

changes in the duration or width of the "ascent windows" were comparab]e

for normal ‘controls and nonresponders an increase during startle,

~“breath inhalation, cognitive demands, shock de]iVery; and a decrease

tduring habituation to tones and spbntaneous fluctuations‘“ However,
what differed significantly was the 1ach-of SCR reactivity or sympathetic'
inflow in the nonresponders during wider "ascent windows" but appropriate
sympathetic inflow during narrower #ascent windows" occurring during
habituation to tones and spontaneous fluctuations. A low arousal
hypothesis for'nonresponders would have difficulty in accou ng for
'theSe'results, However, the theories presented beiow.uould not.

“Several theories of‘schizophrenia-(forba review ot theories see

Magaro, 1974) can account for the results of the preSent,study in

. respect to the data of both responders and nonresponders Broen S

N

’(]968) theory based on schizophrenic behavioral research is- one of the
mosf,encompassing ayai]ab]e. Although~Broen views the schizophrenic
population as heterogenous in nature he states that response
1nterference 1is the most notab]e characteristic in the respond1ng of
most groups of unremitted schizophrenics In genera] when situations
are responded to, the most prominent character1st1cs are (1) behav1ora1

instability with (2) much of the variation being among the varied

‘ ,response tendencies that are a]so evoked tq?some strength in norma]

>
P
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‘subjects as'heii,gs'in schizophrenics. To emphasize the lack of .

~

ycpmpiete randomiéation among ‘the aiternate\responses, Broen-describes
theiresponse hierarchies»of the schizophrenic as “partiaily collapsed".
The ‘term "partia]iy“lin this descriptjoh is meant'to indicate that while
~the organization=of the‘responsethierarchy is still there, the responses \
‘within it have more eguaiiprobabiiities of_occurrence‘than is the case
for normais In spite of the abiiity of the. response interference
prinCiple to describe and account for the deficits foupd for many

groups of schizophrenics, Broen notes again the heterogenous nature of
the schizophrenic popuiation groups of schizophrenics overiap the

norma] distribution to a- maJor extent, and some groups, inciuding paranoid
and possibiy good premorbid chronic schizophrenics, seem to_have iess
response interference than do other schizophrenics. ,

| A second variable of primary importance in Broen's theory 1S the
range of cue utiiization The heterogeneity of the schizophrenic
popu]ation is even more obvious when considering the range of cue

, Y
utitization in schizophrenios Some acute and chronic paranoid schizo-

$

{phrenics seem to be respons1ve to a wider range of cues‘than that which K
normais respond to, while many chronic and poor p bid/fprpcess) _/\y'
schizophrenics seem to respond to a reduced range of sti%uni 3 Broen<i;y
, (1968) interprets the wider than norma] range of cue utiiization in
the acute schizophrenics as one aspect of ‘the abnormal- response
‘interference. B ," N
: : L s o~ ,

“Since Broen.does not view acute or chronic schizophrenics as
.differing in eighir arddsai or in response interference, an additionai
mechanism is QOstuiated to account for‘the"reduced'range of cue h

utilization-Seen in chronic schizophrenics.' He suggestS'two possible
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mechanisms which might result in a reduced range of cue utiiization
The first type of theory suggests that reduced range of cue utiiization
. i‘hresuits from a learned and defensive sty]e of attention in which reduced
sconning may reduce the confusion which arises fraom extensive response
. interference that bdcurs“in schizophrenics when there is wide scenning;
this style of attention‘is'uSed.even at the cost of reduced information
' (chapman,“Chapman.'& Miiier, 1964; McGhie, 1970). A second type of
theory suggests that the°reduced cue'utiiizetion directiy’resuits from
a basic disturbance in schizophrenia for examp]e, high arousal and
'consequent inhibitory feedback, an idea empha51zed in the Pavlovian
concept of transmarginai or protective 1nhibition (dee Gray, 1964),
or an abnormai]y s]ow ability to process infonnation which results in
much of the information being "lost" (Yates, 1966)., e
Broen s (1968) position on arousai is that both acute and chronic
schiszhrenics are highiy aroused as supported by basa] level psycho-'
physioiogicai response measures, whereas reactivity measures, especia]iy
Wf;:yziectrodermal measures, do not support this position, particu]ar]y in
- the case of process oi,chronic,schizophrenicsl(Reyno]ds, 1962;aniiiams, |
© 195 The evidence reviewed previously for reéponders and nonresponders
with respect to arousal s certainiy consistent with Broen s hypothe51s
heart rate activ1ty. and respiration rate did not differ between the
responderS-and.nonresponders and are consistent with an 1nterpretation
.‘of"high arousal for both groups of schizophrenics -
The basal measure of e]ectroderma1 ievels in the present study are
| not, however. con51stent with Broen's hypothesis. »A]though electrodermal :
measures are the 1east consistent measure of arousaigcompared with

‘other psychophysiological measures, a simplér explanation mdy exist
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for these results. The levels for both the nonresboqge;: and responders

_ were lower than those of the control group in the presemt.study. However,
the strong medication regime of the schizophrenic groups may be - "”“‘“’¢)
responsible.for the lower levels of these groups since -t is known that
“the major tranqui]izers reduce electrodermal 1e;e1s (Tecce & Cole,
'19;2) with no medication one or both schizophrenic groups may have |
‘had h1gher than norma] electrodermal 1eve15
Excessive arousal a]one could be used. to account for the schizophren1c
performance if one assumes an .inverted U shaped re]at1onsh1o between arousa]

..\

ftaﬁiﬁﬁgﬁformance (Yerkes & Dodson 1908; Ma1mo 1958) However, such an -

' essumption would st111”%’

f%mﬁﬁlin the dissociation of electrodermal
changes from other psychophysiological reSponse measures for the S
nonresponder group. Most theorists assume additicnal mechanisms to -
.account for the disruption in performance with increases in arousal;

these additﬁona] mechan1sms could also handle the paradoxical electro-
derma] data.- Hence, Meehl (1962) pos1ts a greater equiva]ence of

synapttc trensmission probabi11t1es. Stilson and Kopell (1964) suggest’
ehangéd EOrtical synaptic transmission probabi]ities possibly resu1t1hg
frun abnormal cho]inergic and/or adrenergic reactivity Broen (1968)"

hypothes1zes lower response cei]ing strengths in sch1zophrenics compared

“with norma]s d a second hypothes1s which wou1d not require lower

responSe‘ce ling strength. He-cites.ﬁarlton s {1963) research concerning |
drug inducged functioha] Jesions of the septum in rats whichlsUggests |
adrenaline may be onehof the substances involved in mediating

cal arousal, (2) that both arousal related chemicals and

acetycholirie (ACH) are related_to a collapse of response hierarchies,

\\> but (3) the_effects‘arepopposite. at least in Structuresvwhere'arous§1
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is initially at least moderate. In such situations,_an 1ncrease in
arousal related chemica]s or a decrease in ACH\tends to collapse
response . hierarchies 1n the sense that both tend to flatten the grad1ent'
of strengths of alternate responses ‘Food-deprived rats were trained
to do a two-response sequence in order to obtain food: (a) push any one
of 12 bottons“on one wa11' then (b) cross the chamber and press a lever.
Under the normal experimental cond1tions c]ear button -response hier-
| ;archies\were deyeloped. Amphetamines or scopolamine increased the
aTternate responses to other buttons (Cariton, f963). '

| Broen's position, then is that both acute and chronic schizophrenic

patients are‘characterized by a state of,high_arousa1, a co]lansing
of response hierarchies, and a resultant deficit in their performance
if tested in situatdons where'successful performance to a stimulus
ﬁa depends on a successful inhibition'of other responses in the subject's

., response hierarchies; Tests of range of cue utilization with multiple
. stimuli which demonstrate wider than norma1 cue utilization in acutes
and parano1d chronics and a narrower than norma] utilization of cues in
chronic schizophrenics are dealt with in Broen's theory w1th an add1t1ona1
}”assumption, the chronic sch1zophren1c patient is assumed to have
experienced disruption due to col]apsed response-h1erarch1es_ear1y in
his disorder (an early poor premorbid state); and to have learned a
5.defensive style of behavior and/or to have a brain:disturbance‘wh1ch
results in 1nhib1tory feedback to protect him from the disrupt1ve .
effects of high arousa] -
On the basvs of behaviora] differences observed between acute and_
S chronic sch1zophren1cs and some andirect psychophys1o1ogica1 ev1dence

- reviewed by Broen (1968) it seems that responders in the present study

i\
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could be regarded as simi]ar to that group of schizophnenics dg;;rrb

by Broen (1968) as acute. chronic paranoid ‘highly aroused and responsivy
to a wider than normal range of cue utiiization The nonresponders i
/tﬁe present study resemble the chronic or poor premorbid’ (process)

schizophrenics described by Broen (1968),,who, a]thoughvhighiy aroused,
"have a reduced range of cue utiiization resuiting'in large selective
attention deficits, p0551b1y due to the presence of inhibitory feedback
protecting the 1ndividua1 from the disruptive effects of constant
excessive arousal. .

The present study and work by Gruzelier and Venables demonstrates
faster than norma] e]ectroderma] Iatency in responding schizophrenics
during habituation tasks (Grnzelier & Venables, 1972, 1973) and during
respiratory responses and startle reactions: a11 of these situations
require no specific response on the part of the subject. However as -
soon as these schizophrenic subjects are required to make even the
simplest of behaviora] discriminations these subjects take 1onger to
respond behavioraily and have Tonger than normal e]ectroderma] response

'latencies It seems possib]e that these schizophrenics, who are
hypothesized to be more aroused than normals.or to have an abnormality
.in choiinergic mechanisms would demonstrate faster behavioral responses
and shorter e]ectrodenna] latencies during simpie stimu]us situations
where the association between the stimuius ‘and the response is a]most

o reflexive. Increases in stimulus compiexity, on the other hand
hypothesized to result in increased response interference shou]d Iead
to s]ower behaviora1 performance and ionger e]ectrodermal iatencies

" in these same schizophrenics, compared with normai controls. A higher

‘number of spontaneous fluctuations in responders compared with: normals

v
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and nonresponders would be expected and nouid be consistent with/the
behaviorai evidence of a broader range of cue utiiization in acute and
paranoid schizophrenics, compared with normal controls and chronic
(nonresponder) schizophrenics (Broen. 1968).

Edelberg's (1970, 1972b) demonstration that SCR recovery measures

are centra]iy mediated and are shorter during “goai-oriented“ tasks

,led him to hypothesize that short recovery times, correiating with
B posifive skin potential and absorption of sweat by skin, serve to prepare
.the skin for'optima]'tactile manipulability during the orienting
responSe. With cognitive.task demands or goal-oriented tasks in the
- present study both éhe normal control and the responding schizophrenics
had short recovery times; however, during tasks}ofiiow cognitive ¢
demand, such as the repeated presentation of‘tohes (task 2) the normais
had very long recoyer}~times, whereas_the responding schizophrenics |
. in the present study and in other'studies (Ax & Bamford, 197;; Gruzelier
! Venab]es, 1973) maintained short recovery times, a finding con51stent
‘\w1th the hypotheses that these schizophrenics are highiy aroused have
broader than normal ranges of cue uti]ization and are unable to keep
from responding to this habituation situation as if it were a goal.
oriented task neceSSitating tactile preparation for the execution of a
Aresponse

m Variations in the w1dth of the SCR "ascent windows" with task

demands ha5>not been investigated by other researchers. The results in

. the presenf study suggest that the SCR changeS‘tovvariations in task

demands appear to reSult from two mechanisms. First, the width of
.“the "ascent window" for SCRs appears to change according to the -

arousing propertiesgof the stimulus. -Sudden noise or cognitive demands
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occurring during a state of low‘electrodermallact1v1ty results in very
wide‘“ascent windows" which normally also contain an SCR with a very

*steep ascent slope. Secordly, the actua] s]ope of SCRs a]so appears to
vary with the demands of the task, irrespective of their amplitude.

The smaller, multiple SCRs, occurring after the initial large amp11tude
SCR to cognitive tasks have steep‘ascent slopes whereas the smaller
multiple SCRs occurring during’a state of rest (f,e..,spontaneous
fluctuations or SCRs to tones during a habituationvtask) have very
gentle ascent s]opes. Therefore the significant1y narrower SCR “ascent
windows" observed in responding schizophrenics in the present study to
resp1ration changes and startle responses would be consisteg; with an
1nterpretation that, compared with normals, the responding schizophrenics
are more aroused#and are responding to the task as though it had goal
orienting properties. \

Broen's suggestion tha;lohronic schizophrenics'haye a Iearned‘and
defensive sty1e_of attention_and/cr an inhibitory feedback system,-with
deficits in the range of cue ntilizaiion can'accOunt for the fﬁhdings
of electrodermal activity in nonreSponders in the present study. Ina

stUdy of over—inc]usion of stimu]us‘materia1s; chronics who showed -

less over- 1nc1usaon than did acutes, compared with normals were the

most retarded or slow in se]ecting their choices (Payne, 1966). The
 Tonger SCR latency of nonresponding schizophrenics (chronics) in the
present study compared with controls for tasks requiring behaviora]
responses as well as for those tasks which didinot, is consistent with
- the hypothesis that chronic (nonresponder) schizophrenics as a result
of their limited and reduced scannlng abi]ity, have an abnonnal]y slow

ability to process information. The fewer spontaneous f]uctuations
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and SCRs to repeated tones reported to occur in nonresponders {s also
.consistent with the evidence of Timited processing of information by
~the chronic or procéss group of schizophrenics The evidence of
attenuated SCR reactivity to stressful tagks (rather than the expected

Increases) found in the present study is also consistent with the

hypothetis of a protective inhibitory feedback system which protects

- the subject from the effects of stress. Furthermore. the lack of

| differences between the nonresponders and normals in variations of
width of SCR "ascent windows" suggests - that the. variations in cognitive
vdemands of the tasks were processed by the nonresponders as is evidenced
" by the modulation of the ascent windows widths. What differed between
the nonresponders and the normals was some sort of protective mechanism,
perhaps, which allowed normal 51zed SCRs to stressiess situations, but
]imited the amplitude of the $CR during stressfui situations.

. The paradoxicai decrease of e]ectrodermai reactivity in nonreSponding
schizophrenics 1s not a unique findi this study. Several studies
reviewed by Broen (1968) on physiolqgic:? measures of arousai demonstrated
that process or chronic schizophrenics showed less change in electrodermal
“reactivity (and other physio]ogicai measures) to increases in stress
compared w1th other schizophrenics and with normais (Reynolds, 1962;
Williams, 1953) Silverman (1972) demonstrated simiiar effects in
some schizophrenics with the averaged)visual evoked potentiai response.
Smith (1967) reported smaller eiectroderma] responses to 110 db tones

than to 70 dbitones in withdrawn schizophrenics whereas normals and
b nnre active schizophrenics had the expected increase in electrodermal
responsivity. to increases in stimuius intensity Depue and Fowles (1976),
. Venables (1971). and Gray (1964) have all invoked the Paviovian concept

\\

.
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of prdfective jnhibition to account for these results.

Broen's poswt1on on internal or protective 1nh1b1t1on differs
somewhat from that of Gray or Depue and{Fow1es. In Broen's theory
(1968)° the disturbance associated with excess1ve-a20usa? fs experienced
early in a'poof premorbid schizophrenic resulging in an early formation
of protective inhibitionAgnd-defensiVe behavioral éter of uniformly
1imitin§ stimulus input; the acute schizophrenic has-no_such protective
inhibition. Brogn cites Fenz's work with parachutists (Fenz &

Epstein, 1967) and lLacey's work with heart rate changes during receptive -
6r anticipatory sets and“defensive sets (Lacey, 1959) as evidence of

hdw physioﬁogical systems can be contro]]ed‘thrdugh experience in
normals. Thus, Broen postulates thai the pbor premorbid schizophrenic
learns, through repeated experience, to trigger the protective inhibition
earlier and earlier in a chain of stiﬁu]us events leading to stress;

much as the experienced parachutist does in‘@he sequéﬁce of evehts
leading to a jump. . ’7 |

A]though'the Russian theory and research (see Gray, 1964)
emphasizes the predominance of low cortical activation in-schizophrenics
which js comparablekio Broen's position at this point, the interprefation /
of the effects of -protective fnhibition,are not assumed to be uniform.
as is themcase in Broen's position. Low levels of protective inhibition
are seen to decrease, rather than increase, the suppression of normally
inhibited responses in acute and parénoid schizophrenics. With further
inereases in levels of protective inhibitién (producing the Tow cortical
activation and increases in attentiona] deficits) the Russian position

and Broen's position are similar in ‘their prediction of behavioral

effects.
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A practical'imp]icafion of this position is that psychophysio]ogicai
" response measures may provide thevnecessery iﬁdependent meaéure'for
" categorizing heteregenous schizophrenics into the appropriéte categories
for behavioral research on schi;ophrenice.“The finding that nonresponders
in the present study were significantly more often described as chronic
‘dfd not, however, mitigate a large overlapping with the hgspita]ization
duration of the responder group. One example of better differentiatipn
of 1he schi%ophrenics in the present study is the case of a very chronic
parenoid who was categorized as a responder much like the youné acute
reactive schizophrenfc whieh is conéiStent with Breen's hypotheses.
Another example is the better different1at1on of schizophrenic's
performance on the Halstead-Reitan neuropsycho]og1ca1 test battery
when using psychophysiological var1ab1es for sorting rather than -
chronicity of illness criteria. |

The electrodermal and.neurepsychologica1 results of the present
study suggest two very different types of CNS dysfunction for the
nonresponding and responding schizophrenics. Currently, the present
author favors the suggestions. of Gruzelier and Venables (1972, 1973)
as to what fypes of dysfunctioﬁ exist in these twq”schizophrenic
populations. Tﬁeir positionA§s similar to that peegegted by KornetsPy
and Mirsky (1966), with respect to the areas of the bra1n\thought to
be involved. Kornetsky and Mirsky suggest that in the chron1c nuc]ear
cases, one is examining a schizophrenia of long standing that may be
asseciated with diffuse frontal lobe damage inc]udihg;destruction of
tissue in ventral and orbital frontal areas'dnd*some associated
subcortical structures such as the medialis dorsalis of the thalamus

and the head of the caudete nuc]eus. They describe this group behav1ora11y

P
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as stupbrous, blunted, and withdrawn. In fhe-episodic, paranoid group
af\ggbiiophrehics the damage may be preferentially found %n the septal,

' hippocampal, and temporal Tobe areas, although some fronfa] damage 1is
also thought to occur. This latter population of schizophrgniés is
hore likely to be characterized as having personality difficulties and
deséribed as aggreséive, assau]tfve,»fragmented, and pizarre (Mirsky,
1969). | |

The EesU]ts of tests {n the pfesent study that are most sensitive
to frontal Tobe dysfunction in the Hals;ead#Reitan battery are éertain]y
‘supportive of Korhetsky and Mirsky's position.

S

\xﬁf,the controls, responders, and honresponders
] >3

test was 27.5, 55.0, and i15.2, respecfivé]y. The effects of hippocampal

_The mean performance
1”’:";:,7 ' :

>fthe Halstead Category

47
iz

lesions on electrodermal reactivity'fn‘monkeys and the similarity to
responding igfcertain schizophrenics (éagshaw & Kimble, 1972) is also
consistent with Kornetsky and Mirsky's views as well as the suggestion
by Broen (1968) that collapsing of response-hierarchies’is possible with
deficits of ACH from septal disturbances. |

A difficulty remains with the latter speculation 6f equating
résponding schjzophrenics as evidencing hippocampa]‘and/or septal
dysfunction. Iﬁ animal research on the behavioral effects of lesions
in these areaé, the deficit is best described-as a perservation of
responding (Douglas, 1967) or an‘inabi1ity tovsh{ft attention, regglﬁxng
in iriordinate indistractibility (Hendrickson, Kimble, & Kimble, 1969).
Schizophrenics, on the other hand; are seen as inordinately distractib]é,
or, as Meehl puts’it "7;.Defect1ve inhibitiQn is the ﬁost direct and‘
uncomplicated neurologizing ofvthe schizophrenic cognitive slippage.

‘Schizoid cognitive s]ippage'is/neither én incapacity tohlink, nor is it
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an ‘unhealthy over capacity to 1ink; rather, it sepms to be a defective
contro] over associations which'are a)so accessib]é to the healthy

(or iﬁ dreams, wit, psychoanalytic free association, and certain forms
of creative work) but~which‘are normally 'edited out' of automatically
suppresSed:by those superordinate monitoring\aSSembly systems we Tump
éogether under the term set" (1962, p.834). v |

o Whether the behavioral syndrome postufatedvin the animal ﬁesear;h
on hippocampal deficits is &;tually'different'from tﬁét-postu]ated for
schizophrenics or is a result of the tasks used, or in the’complexity-.
of the organisms_tested,,remaihs to be seen. Certainly much of the
?behavibral deficits in schizophrenics reviewed by Broen (1968) such

as Fey'S (1951) Qse of fhe,wisconsin Card Sorting TaSk, Lang and Luoto's
(1962) work with training in cOmpétihg;responses, or Bzhalava‘s {1965)
reseérch on fixation of sét, are consistent wifh a concept of
disinhibition of prepotent responses.

/ . ' . ‘ ¢ h'l‘
/’ ] \ N : .

»
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FOOTNOTES

]Schneider's symptoms of the first rank° aud1b1e thoughts, voices

'heard ~commenting on oné' s actions; the exper1ence of influences p]ay1ng

on the body (somatic passiv1ty exper1ences) thought—thhdrawaj and

other 1nterferences with thought diffus1on of thought de]usional v
perception and all fee]Ings, impulses (dr1ves) and volitional acts that " _

‘are exper1enced by the patient as the work or influence of others

2For' a diagnos1s pf schizophren1a A through C are requ1red A.
Both of the following are necessary: (1) a chronic illness with at
Teast stx’months of syﬁptoms praoh to the index eva]uat1on w1thout _
return to the premorbid 1eve1 of psychosocial adjustment, and (2) absence
of a period of depressive or mahic symptoms sufficient‘to qua1ify for -0
affective disorder or:probab1e affective disorder. .B. The patient must
have at least one of the fo]]owtng- (1) delusions or ha]]uc1nations .
without significant perplexity or d1sor1entat1on associated w1th then -
and (2) verbal production that makes comunication difficult because e
of a lack of logical or understandab1e organization. C. At Ieast
-‘three of the fo]]owing man1festat1ons must be present for a d1agnos1s
}of "def1n1te" ‘schizophrenia and two for a diagnosis of "probab]e"
'schizophrenia m s1ngle, (2) poor premorbid social adJustment or
work history, (3) fami]y h1story of schizophrenia, (4) absence of
alcoho]1sm or drug abuse within one year of the onset of psychos1s,

and’ (5) onset of 111ness prior to. age 40
3

w’;:\ ) 3 .
Broen does not_view.the heterogeneity\of'Schizophrenic groups as
fitting into a COntinuum from acute to chronic illness with certain

exceptions such as' chronic paranoid schizophrenics.  Rather, he views

Lol
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- the heterogenous groups as d1screte groups who may’ represent different
forms or types of defects. Thus, the chronic as well as the poor
premorbid (process) sch1zophren1c who 1s acute by definition of f’
hospita11zat10n length, shows a different type of defect than d0es the
acute (reactive)’schlzophren1c, who seldom becomes chronic, or the

chranic paranoid schizophrenic. s ~

.o~
R/
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. - Appendix A | |
TABLEA B ‘
Means for Normals (NC), Responders (R) and Nonresponders (NR) on SCR
amplitudes in fig. 3 and Scheffe test of significance (p < .05). Any .
- two means not underscored by the same line are significantly different.
Any two means underscored by the same Tine are not significantly different.
o ]

| | . HANDS
> RIGHT: o LEFT .
1. R NC N R Ne NR
.65 .60 S0 0 57 .06
2. N R N K R NR
57 .38 .03 .56 44 02
3. NC R W /NC R MR
51 .48 - .10 - s52_ .40 .10
4 R A N N W
.19 10 05 - .2 o8 .02
BN R RN R NR
5 .08 005 . 5 . g9 __.006
6. NC R 0w N R NR
a8 10 .003 a8 .13 005
7. NC R, W NN R MR
.29 21 02 .29 .21 .02
8. N = R COWR- R NC NR
. .05 .03 .001 .04 .04 003
9. N R NR N R R
| .05 05 .008 .07 .06 .006
0. NC R M N R R
209 [.5  .o04 - Lo .06 . 005
- — g = » ) '
. N R SN KC R NR
.26 19 .08 26 .19 .06
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"TABLE B,

- Mean amphtude corre]ated t probabih’nes between eleven situations
in Figure 3 for normal controls. '

 Wand 2 3 4 5 6 7 8 9 10
1. Right .77 -.284 .000-.000 .000 -000 .000 .000- .000 .000
left .919 .498 .000 .000 .000 .001 -.000 .000 .000 .00

2. . .413 .000 .000 .000 .002 .000 .000 .000 .000
.519 .000 .000 .000 .004 :000 .000 .000 .000-

3 -~ .000 .000 .001 .006 .000 .000 .000 .002
©.000 :000 .000 .085 .000 .000 .000 .000 -

4. " .093 .009 .000 .014 .028 .957 .000
. | 047 .012 .000 .022 .706 .584 .000
5. - = Lo41 .001 006 .007 .171 .001
.M .001 .007 .026 .133 001

6. I .025 .001 .001 .032 - .039
| .014 .002 .009 .040 .030

7. | o ~.000 .000 .000 .346
,000 .000 .000 .229

8. N Sy .46 .002 000
. o . .003  .002 .000
9 P T o0 .00
| - 076 .050_
10. | o _ i 000

.000
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TABLE C

‘Mean amplitude correlated t probabilities between eleven situatijons.
in Figure 3 for responding schizophrenics.

Wnd. 2 3 4 5 6§ 7 8 9 10 .1
1. Right .016 .042 .047 .008 .008 .030 .005 .007 .005 .024

left .026 .225 .014 .012 .00 .039 .008 .010 .008 .023
2. 607 .240 .024 .031 .211 .016 .029 .021 .173

.818 .054 .036 .054 .173 .023 .030 .024 .115

3. o 196 .038 .051 .041 .022 .016 .030 .034
| 076 .040 .105 .055 .021 .018 .027 .047

. 234 .269 .860 .083 .159 .143 .990

.262 801 .193 .010 .076 062 317

. \ | 326 .056° .025 :349 .197 .095
295 .035 .09 .336 .126 .081
6. - | S c 122 .005 .182 .013 .147
‘ o 265 .109' .203 137 .393
ST B | L o 011 .003 .031 .632
| | ey 009 .008 .016 .344
R a8 .099 .016
J o 338 .419 .02
. ‘ ’ - L | .871 .004
. | | | .933 .015
0. I - ©.036

R J' 028
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TABLE D |

Mean amplitude correlated t probabilities between eleven s1tuat1ons in

F]gure 3 for nonresponding sch1zophren1cs

1r

10, .

tand 2 3 4 5 6 7 8 9 10

1. Right .150 .978 .346 .071 .064 .094 060 .058 . .069 .526
Left = .232 .227 .212 .080 .072 .163.°.060 .037 .074 .922

2. (157 .504 .109 .087 .826 .066 .228 .051 .310
.072 1.000 .211 .222 .857. .190 .393 .164 .163

3. 374 .054 .049 .081 .048 .041 .053. -.415
.092 .033 .031 .046 .029 .025 .031 .185

a. 189 161 .482 151 227 .181. .602
298 .233 .948 .160 .319 .270. .264

5. 170 .084 197 .668 .685 .145'
| .351 .104 .197 1.000 .351. .070
6. .031 .351 .351 ..685 .136
N 16 170 .84 1.000 .067
7. .023 .088 .022 .215
. 100 .210  .075. .095

8. ) 250 .351 .130
; .504 351 .060.

9. | 549 .121
/ 857 045

b 142

- .063
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AnaLysis of SCR Amp11tude during Hab1tuat1on/D1shab1tuat1on.(Task 2)

' The mean amp11tude for each trial’ 1nc1ud1ng zero amp]itude are
11]ustrated 1n F1gure j for a]] threé'groups Tests of groups by.
tr1als effects of SCR amp11tude were carr1ed out on data for both
hands with two- factor ana]yses of var1ance, with 18 repeated measures .
(Tr1als 1-18) as orie factor The d1fferences in mean SCR amp11tude
between gronps_approached}s1gn1f7cance for the rigﬁtwhand (E.(2,29)’-
2.6, pﬁziQDQ)}andvreached signiftcange\for‘the left hand (f_(é,29 =
3.97, Q:Q 05) The-repéated measures tria]s effect was significant
for both hands, r1ght hand F (17 493) = 6. 55 p_< 001"1eft hand J
E (17 493) = 6.08, p < .001. The trials by groups interactions was
also s1gn1f1cant for both hands, r1ght hand F (34 293) 2.04, p < .001;
left hand F (34, 493) = 2. 04, p < .001.

Scheffe mu1t1ple comparisons (Tab]e E) and’ corre]ated t tests
between tr1a15 for each group (Tab]es, F, G, H) were performed The
s1gn1f1cant groups by repeated measures 1nteract1on for Task 2 was
interpreted as resulting from lower overa11 SCR amplitudes as well as
. less var1at1on in amp11tude across-trials for the nonresponders com-

N,
Al

-pared with the controls. and respOnding schizophrenics.

MWowever, as
the Scheffe comparisons of Task 2 demonstrate (Tab]e -the‘three
groups do not. d1ffer s1gn1f1cant1y in.SCR- amp]1tude for most tone
i tr1als_wh1ch is 1n conflict w1th_the~resu1ts reported.bvaruze11er

© and Venables (1972).
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035 Controls  * - Responders, R ‘Nomesponders_
.g 0.30 B R Hand - s
i E @ eesrrannaay - L Hoﬂd
L 0.25¢ i
£
.“ ) ’
Sonf - _
w- -
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O{ 0151 | A
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s |
- k= 010 i
=
& Y
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. o.u.l..l.u_Lu_.L.u_x.: LETI TS ETREET I J 'L\L’

A5 10 15,06 18,0 5 10 151618,0 5 10 15 16 18,
(1000 Hz) (2000 Hz) (lOOO'Hz)\ (2000 Hz) {1000 Hz) (2000 Hz)

~

Figﬁre i. %@n amplitudés of SCRs for the R and L hands of the three \

~ groups during habituation (1000 ‘Hz) and dlshabltuatloh (2000 Hz) of

. task two. o
\ —
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122

“Means for normals (NC), Responders (R), and Nonresponders (NC) on SCR

amplitude in Figure i and Scheffe test of significance (p < .05). Any
two means not underscored by the same line are significantly different.
Any two means underscored by the same line are not significantly

different.

10.

.
12. -

13.

" 14,

R NC

NR
.31 .14 .09
R NC NR
13 .10 .03
"R NC NR
05 .05 0],
R NC NR
06 .03 .006
NC R NR
£5 .04 005
NC R NR
Q6 .01 .005
NC R ‘NR
07 .04 .005
R NC NR
04 .03 .00
" NC AR R
05 .04 .03
NR NC R
05 .03 .03
NR . NG R
.05 .04 .04
R NC NR!
02 .02 .005
N R NR
02 .0] .00
NC R NR
07 . .0l .00

R NC NR
.30 12 .04
"R NC NR
12 .09 .03
R ,gd' NR
.07 .04 .006
R NC NR
.06 .03- .005
NC R . NR
.05 .04 .001
NC R NR
.06 .0l . 004
" NC R NR
.06 .05 .005
R NC MR
.03 .03 .00
‘NC . R NR
.04 .03 . .02
R NC NR
.05 .03 .02
R . NC NR
.04 .03 .02
R NC NR
.03 .01 .003
R NC R
.03 .02 . 00
NC R NR
.05 .009 .00




15.
16.
17.

18.

TABLE E (continued)

RIGHT HAND

R NC NR
.08 .03 .01
«NC R NR
.19 .13 .02
NC R NR
1 .05 .01
R NC NR
.09 .08 .005

"

123

LEFT HAND

R NG NR
10 .03 004
NC R NR
17 15 .02
NC R NR
.08 .07 .02
R NC NR
.07 005

- .16
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TABLE F -

Mean amplitude correlated t probabilities between 18 iriais in Fiqure 1
for normal controls.

Hand 2 3 4 5 6 7 8 9

Right ,.163 .004 .093 .007 .049 .023 .003 .006
Left .284  .013 .004 .045 ..069 .046 .002 .005

o—rd
.

2. 099 .051  .140 .210 .235 .003 .106
' 168 .084 .234  .239  .269 .004  .050
3. . 259 1.000 .549 .268 .35]  .955
314 .560 .479  .357 .533  .768
4. 418 .136  .055 .854  .483
0333 115 070 .975  .602
5. ‘ 550 .314 .38 .938
' 665 .598  .421. .525
5. 828 .021 .527%
' ‘ 973 .038 .168
7. 017 .344
057 124
8. o291

483



1.

Hand

Right
Left

.001
.002

.022
.024

.351
.412

.947
.000

.338
310

012 .,
.031

731
950

.133
.273

10

06 .
020

S

TABLE F (continued)

11

.002
.010

.071
.097

.106
.064

.800
.939

.042
017

247

173

.076
.101

734
.980

.443
.629

.856
.947

12

.001
.001

.014
.030

. 041
. 069

.145
.088
.060
.087

.008
.008

.003
. 006

.460
.387
.088
.099
.189
177

144
.288

13

.001
.002

.008
.025

.030
. 059

121
.275

.061
. 066

.005
.013
.001
.005

317
.470

.084
.107

.146
.251

.148
.296

.793
.605

14

.039
. 046

.515
.334

.543
. 641

. 361
371

.416
.884

.894
.784

.959
.734

.347
.469

.482
.523

.265
.349

.233
.138

143

113

.161
127

15

. 004
. 005

.042
.078

.199
.292
.675
773

.298
.270

.084
.080

.050
. 065

.925
. 857

.367
.483

2
745
.843

.582
.793
.331
.154

.321
.455

.300
-300

16

. 366
.394

.058
.044
.01
.024

.01
.023

.015
.025

.028
.042

.020
.036

. 004
. 007

.013
.015

.007
.013

.01
.017

.008
.015

.005
0N

. 064
.048

011
.024

17

.312
.160

.622
.813

. 045
.122

.037
.040

.056 -
209

166
271
149
274

.015
-.005

.039
.022

.014
.008

.028
. 065

.014
012
.013
.013

.216
.275

.026
.036

.054
.054

125

18

72
.078

.555
.194

.404
.488

.226
.229

.436
.620

.578
.758

.655
791

..110
.070

.419
.265

.196
121

.283
.282

.101
.078

.079
.086

.782
.695

.169
.182

.060
014

425
.042



TABLE G

| Mean correlated t pfobabi]ities befween'18 trials in Figure i for

responders. '

Hand 2 3 4 s 6 7 8 g

1. Right .161 072 .078 .057 .044 060 .061 .053
Left . 051 018 .016° .010 .007 010 .012 .010
2. .051 .307 .075 .015 .028 .038 .024
.098 .331 . 051 .004 .008 .008 .006
3., .878  .667 .022 .360 111 . .027
.886 .453 .026 .3]5 .020 .017
4, .431 .321  .587  .603 .613
.406 .305 .743 .582 .600
5. .299  .885  .910 .857
309 .774 . 804 .835
6. ) .082  .089 .066
. 051 .182 .103
7. .000 .857
.446 .398
8. .797

.818

126
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TABLE G (continued)

Hand 10 11 12 13 14 15 16 17 18

1. Right  .055 .057 .050 .046 .043 .141 .182 .075 .151
Left .012  .010 .010 .005 .007 .136 .023 .013 .214
2. ~.029 .034 .026 .026 .014 .417 .925 .081  .574
049  .013 .024  .069 .004 .831 -612.4 .096 .78}

. | y
3. .315 .088 .025 .114 .017 .603 .145 .880 .588

.642  .085 .011 .313 .022 .602 .180 .943 .485

4 555 .577 .395 .355 .321 .866 .3132 .841 : .739
.894 -.680 .549 .621  .306 .699 .267 .907 480

5. 711 .861  .489  .364 .297  .598 .085 . .709. .447
729 .96 .773 .877 .308 .498 .090 .470 .384

6. .376 .063 .596 .903 .356 .263 .031 .106 .197
: .237 .025 .284 .498 .35 .260 .033 .071 .266

7. . .542 908 .364 .177 .076 .508 .057 .371 .386
. .749  .754 466 .623 -.047 .500 .041 .241  .368

8. .76 .604 .202 .297 .083 .410 .082 .381 .408
o .524 268 .851 .972 .152 .293 .070 .155 .35]

9, .827  .884 .219 .277 .043 .395 .054 .360 .379
500 .281 .763 1.000 .075 .328 .053 .112 - .339

.769 .658 .416 .337 .45 .028 .094 .33
729 °.550 .458 .220 .589 .014  .448 339

191 288 .060 .409 .071 .368  .397
.356  .776 .025 .408 .071 .246 .372

2. , : -827  .518 .23 .063 .231 .240
, , : - .901  .247 .283 .071 .169 .309
13. | | .805 .333  .029 .147 .139
| - 469  .468 .015 .234 .214

14, ’ : ' 252 .029  .093  .190
. #7252 .031 .063 .261

15, 3 .540 .630 .906
.699 " .654 .744

16. : | ©.103 .569
: . | | .063  .907
7. | | .52

.440
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TABLE H - Nonresponders

Corre]ated t probabilities unavailable. Computer program DER 5:

ANOV12 unable to run due to a lack of variancé.
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Summary ‘of Analyses of Electrodermal Latency
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El

- Correlated t-test probabilities between the 7
Figure 5 for norma

- TABLE A

1 subjects.

latencyfcpnditions of

Hand 2 3 4 5 6 7
1. Right 513 956 043 701 .92 000
Left .52 - 240 .03  .1g7 .03 000
2. 574 263 .681  .200 .06
| 819 259 921 s .om
e -.024 .395°  .065  .000
03,823 141 000
4. 042 ' .969 000
| 079 - .632 .00
5. 061 .000
.057  .000-
6. Y .000

.000 -

3

S 130
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TABLE.B | \
Correlated t- test probabilities between the 7 latency cond1tlons of
F1gure 5 for responding schizophrenics. ,
_ \

-

Hand . 2 -3 4 5 6 7

1. Right 577  .978  .402  .343  .029 .978
‘ : ;o
Left 346 .881 .362  .202  .032  .939 -
2. | 09 .767 470 .062  .270

127 761 .815  .148  .038 .

3. S 289 397 040 .632
- 235 .66 .052 519
.. - .75 127 .564

603 141 462

5. | ; . ~.038 .399
" o | 021 .384
6. | o o .067

.084



Correlated t-test probabilities between the 7 latency conditions of

~

TABLE C

"Figure 5 for nonresponding schizophrenics.

3

Hand 2 4 5 7

1. Right .218 .07 .28  .691  .535  .089
Left  .549 .57 .093  .604  .569  .110
2. B4 634 . mmee ——es 025
| (969 620  -=m-  -eee 079
3. . o lles L0907 181 .661
| Lo .o 190 508

672 .389  .060

.659 449 1330
5. 217 .497
225 .156
.219

.218

132
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Bi]atera] Asymmetry of Latency Scores

Response latencies were 1nvest1gated for b11atera1 asymmetr1es
since it was noted during testing that some schizophrenics had .large
différences (but without any notable consistency). Latency asym-
metries were invéstigated during physical stimu]at?on_(task 1),
startle, (task 8), and shock trials (task .7) since these conditions
were the only ones prdducing enough SCRs in the nonresponder group -
to make”aﬁa]ysis feasible. Latency differenée écores between the |
right and left hand were computed for each response avai]abie The
mean abso]ute value and average value of the differences are pre-
sented in Tab]e D for all three groups. The mean average value of
the latency d1fferences did not differ betweenAthe three groups. |
The mean absolute value of the latency differences was'greatef for
.the nonrésponding grodp‘on]y. Hence, theé nonresponders had a
greater degree of SCR asymmetry,‘compared}With controls (t (23) =
2.7, p < .05, 1-tailed) and responders (t (13) = 2.04, p < .05
/IQfailed). Bull and Gale (1975) investigated latency differences
in normals during fone stihu]atibn and reported a hean_right—]eft
']atency diffefence of‘.ZO‘seconds in their normal subjects.

Ty

/
i
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Latency Difference

Mean of r1ght hand minus left hand latency differences for conditions
1, 2, 3, and 7 of Figure 5. ‘

Absolute Value Average Value
‘ of the : of the
Groups _ N difference - difference
Normals 7 X= .12 X = -.08
Responding 7 X = a3 X = -.07
-~ Schizophrenics 9
' : s© = .0057 -
Nonresponding 8 X = .32 X = -.07
Schizophrenics 9 _
s© = .0626

One-tailed t-tests of absolute value of the differénce |

Nonresponders/nqrma]s | _Nonrésponders/responders
t (23) = 2.17 o t (13) = 2.04

p.< .05 | - p<.05
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APPENDIX C

Summary of Ascent Time and Ratios Analyses



Correlated t-tes
Figure 6 of asce

S W or

~ D~
. . .
3

11.
12.

‘o w» P wN

~
.

10.
RER
.2,

© w

o

Hand 2 3

Right .191 .88s
Left .306 .65
.182
170

Hand 2 3

ight .796 .225
Ee t .996 .gs2
.676

1.000

4

-000
.000
-000
.000
.000
000

.002
-000.
.000
- 000
. 002
-001

-001

TABLE A

t probabi]ities be
nt times and ratio

Ascent Time

5

-000 .
-000 .
.000
.000
-000
.000
.164 |

.077 .
- 559

-003
.001
»000
-000

“

6

001
000

080
158

.542 |
.033
. 095

7

.000
-000
000
.000
000
.000
-497
-407
070

131

Ascent Ratio

5

-002 .
.002 |
. 001

.003
. 002
.510
.784

. 006
.000
.01
.001
.748

6

o1
001

100

912,
-419
. .182
-284

7

.002
.003
.001
.005
.022
.003
. 009
.006

025
040

8

.000 .
.000 -,
.000

.000
.000
.000
.016 .
.035
.523
.323
.860
.60)
.235
.038

9

101
879

475
. 304
. 562
.580

000

.000
.000
.000
.005
-001
.000
.000

.000
.000

8
- 006
.003
-006
.008
. 006
.002
-005
.005
017
-040
.052
.017
.006
.375 .

<001
. 000

.027
.001
.000
.004
.002
.007
. 007
.030
.006
.002

025

.260
.051

10

-000
.000
.000
- 000
.000
.000
.002
.013
.003
.0os8
-001
.004
. 006
. 008
.000
-000
.000
.000

- 10

.000
.000
.000
.000
.000
.000
.056
.008
.276
.074
.499
.314
.262
775
.006
.225
.001
.001

1s.

n

.039

N

.000
-000
.000
.000
-000

.000

.024
- 009
.096
.049
201
Jan
-569
-321
. 259
.998

. 001
.152
.052

tween the thirteen sttuations in
s for norma] contro

12

-000

- 000

. 000

-~

. 554

-105

.073

175

.003

. 000

. 008

.488

12

- 000

.000

-

. 000

.036

172

.690

. 967

-——

.210

. 000

1927

.038

136

13

.000
.000
.002
.005
.000
.000
.056
.032
.587
.206
.854
.514
.566
.281
.895
.809
.001
.000
.000
.001
-041
.06

-000

13

.006
-097
.187
.318
.010,
014
.008

.016
.014
.048
. 007
.018
-026
.064
. 026
.076
.088
-001
. 005
. 002
£000

.000



Correlated iftest probabilities between the thirteen situations in
Figure 6 of ascent times and ratfos for responders.

1.

—

B — TN 7% I A

Hand 2
Right .208 .
Left .073 .
Hand 2
Right .056 .
Left '.321

3

170 .
.014

142

.767
.949

3
423

.302

.889
.438

4

041
126
.003
.001

.002
.007
003
.008 .
.002
.015

TABLE &

5

. 066
.093
.340
.459
.272
.208

.116

.024
. 050
.030

.033
.058
.230
.645

Ascent Time

6

- 004
. 001
-020
.036
. 009
.002
.854
. 643
. 382
.565

7

.005
.000
.010
.007
-005
-003
-885
.219
219
118
781
2344

8

.003
.001
.103
.081
.029
.010
.053
.893
.534
.464
.032
00
124
.070

Ascent Ratio

6‘

.0vs
.015
.013
.023
.005
.053
.043
.095
.487 38
.3315993

7

.043
.052
.053
.051
.048
.042

%145

.186

4380
.304

8

.030
.022
.040
.018
.069
.024
.028
.024
119
.244
.413
.503
113
.296

9

.072
.023
. 646
.763
. 866
.683
.07
.204
.590
.662
.017
.031
. 009
.01
.163
.083

.047
.107
. 068
.12
.016
.090
.056
.79
.588
.995
.32
.214
.800
.470
.814
.374

10

.004
.002
.003
.003
.002
.003
.008
.027
.044
.041
017
.076
.009
.040
.008
.053
.014
.033

10

.000
.013
.001
.035
.001
.046
.442
.326
.273
.473
.033
.197
.903
.996
.032.
.770
.193
.742

mn

.004
.001
.015
.026
.016
.006
.192
.318
.144
.234
32
123
.278

4.
.033
.035
.002
. 006
253
.463

137
12 13
013
000 017
we-= 055
,009 .053
S~ .005
.000 .003
oo L7
.033 .295
---- .255
.046  .181
——=-- 929
.02y .307
ee-e 674
415,435
———— 142
.024 .406
- .196
.030 .201
we== 059
.533 .250
--—= 115
.369 .661
. 251
12 13
—-m- 189
.000 .065
- 312
001 .19
-6;- .080
.013 | .126
----# 004
...076 024
e 117
.446° 1189
--=-- .,503
L340 .5N
memee 091
617 .035
---- 320
.891 .059
--=--  .039
.509 .148
--~= 014
.531 .786
----  .038
.225 024
. 249



"TASLE €

Correlated t-test probabilities between the thirteen situations ir
Figure € of ascenmt times and ratios for nonresponders.

4
=
=
w
oy
or
wwm
[ Nl
—

(&3]

[€a}

4]

NG

.362
.519
.764
775

4

173
.534
.283
.587

011 275
.057 .212
482 .333
.580 ----
11000339
183 .467

672
.938
.753
.923
.483
.04

.816
.656

.506
.G82
.626
.125
.370

L1368 .
889 .

Ascent Time

S i 3

.288 .520 .g977
17 .088 .445
030 mmme aeee
.186
.391
.333
.666
.513

.818 .779
.379 .687
.360.446
.100 .416
.247 .342
.381 .291

————

.395

..521 .

<

Ascent Ratio

& 7 8
.259 .
L2157
400
415 -
.357 .
.553 .

g
177
114
.942
. 522
.875
.863
.021
.019
. 303
253

[ )

L2088 -

.157
- 353
328
.272
. 240

Li78
.079
L192
.438
.293
.063
22
.:03
.81

L5869

10

-
i

(9%
-0

i3
1M
.292
.308
.694
I
.215
. 360
.224
.945
. 874
. 884
.322
.574
. 626
.674
.622
.082
.008



Independent ﬁ;test compérisons between normals and responders of
. ascent time and ascent ratio for each of the 13 situations illustrated

in Figure 6.

N

N/A = not avai]ap]e.

Norma]s/Responders

Right
df t p
22 1.6 .13
22 .67 .51
21 1.7 .10
21 -.24 .81
22 3.1 .006
22 2 .83
22 .81 47
22 .79 A4
21 -.44 .67
21 .81 .43
19 1.8 - .09
19 1.03 .32
21 .77 A5
27 -.04 .97
21 1.39 .18
21 -.21 .84
22 2.3 .03
22 -1.5 .15
19 1.26 .22
19 44 .67
27 1.11 .28
27 ~.99 .37
/A
/A
19 1.7 .10
19 -1.0 .33

Le7Tt _
df t p
22 1.6 12
22 1.5 .14
21 .02 .04
21 .52 .61
22 B ..005
22 -.09 .93
22 -.06 .96
22 .88 .39
21 -.67  .51°
21 .66 .52
19 1.3 .21
19 .07 -.14
22 1.18 .25
22 .25 .81
21 1.43 .17
21 .27 .79
22 2.6 .01
22 -1.9 .07
18 .50 5
18 1.2 26
21 .90 3
21 -1.2 .23
22 1.56 13
22 1.02 32
19 2.0 .07
19 -1.1 .30

b3

Time
Ratio



TABLE E

Independent t-test comparisons between normals and nonresponders of
ascent time and ascent ratio for each of the thirteen situations
illustrated in Figure 6.—~N/A = not available.

o

12.

13.

Normal/Nonresponders’
Y Right | 7 Left
df t p df t D
23 1.6 12 | 23 .61 .54 Time
23 ~3.1 005 .23 3.3 .003  Ratio
18 67 .51 - 18 13 .26 |
18 -8.4 .0000 18 -5.9 .0000
22 - 4 .68 22 .36 .73
22 . -4.] .0004 22 -3.2 .004
22 1.5 . .14 S 22- .06 .12
22 18 .86 21 -1.3 .22
17 -.78 .45 16 .34 .74
17 -.63 .52 16 -.54 .59
17 -.78 .45 17, 42 .83
18 -.06 .95 ~ 5. .02
17 -.21 .84 .77
17 -2.8 .01 2 .07
16 .39 .78 #3671
16 4.5  .0004 S -3.3 .005
20 20 .84 20 21 a2
20 9.1 .0000 20 -5.3 .0000
RAA | N/
N/A - N/A
N/A , - N/A
N/A N/A
N/A N/A
N/A N/A
19 001 1.00 19 46 .93
19 2.5 .02 19 -2.6 .02

140



TABLE F

N

]41 .

Independent t-test compar1sons between responders and nonresponders
of ascent time and ascent ratio for each of the thirteen s1tuat1ons

illustrated in F1gure 6.

11.

12.

13.

N/A =

10 -1.4

df t p
13 -.08 = .97
13 -1.9 .07
9 -3 .73
9 -5.7 .0003
12 -1.2 .27
12 -2.6 .02
12 -1.6 .13
12 -.9 - .40
8 .62 .55
8 -1.51 17
8 -3.4 .010
9 -1.7 .125
6' ux&w}'ﬁq‘ -2]
6 2.6 .04
7 -.54 .61
7 -3.9 .006
10 -1.9 .09 .
10 -4.7 .0009
N/A
N/A
N/A
N/A
S ON/A
N/ A
10 -1.5 .18
.19

not aya11ab1e

Responders/Nonresponders

P

df t
13 -.7 49 Time
13 -2.1 .06 Ratio
9 -.24 .81
9 -3.9 .004
12 -.99 .39
12 -2.0 .07
12 1.1 .30
11 2.2 .05
7 .51 .62
7 -1.02° .34
8 -2.6 .03
9 . -2.3 .05
7 -.80 .45
7 - =217 .07
7 -.57 .58
7 -4.1 .005
10 . -2.7 ".02
10 -2.7 .02
N/A
N/A
N/A
N/A
N/A
N/A
10 1.6 .08
106 -1.5 A



142

APPENDIX D

Summary of SCR Recovery Time and Ratio Analyses



TABLE A

143

Correlated t-test probabilities between the fourteen situations in Figure
and 7b of recovery times and ratios for the normal controls.

Recovery Time

1.
2.
3.

10.
1.
12.

10.
1.
12.

Hand 2
Right .079
Left ,117 .
Hand 2
Right .130 .
Left .31

3

.007

000

.674
.752

3

4

.006
.044
.007
.020
.004

.008

4

004 .000

.008 .000

.502 .008
143

.000
.027
.017

5

.382
.347
.423
.908
.353
.442
.049
.083

5

.017
.019
.004
.02
.032
.026
.883
.619

6

.221
173
. 065
.031
.007°
. 005
.28]
. 841
.207
.086

Recovery

6

.007
.001
. 005
. 001
.024
. 006
.461
.291
. 440
.40

7

.013
.006
.004
.010
.003
.003
.412
.325
.028
*.059
.054
.226

7

.020
.028
118
.025
.459
.276
.074
.053
.014
.010
.087
.049:

8 9

.005 .000
.002 .000
.012 .000
.021 .00
.006 .001
.004 .00
.802 .000
.312 .000
.067 .004
.085..020
.354 .000
.542 .000
.017 .000
.320 .000
.000 .

.000

Ratio
8 9

.006 .014
.010 .149
.427 .706
.028 .746
.727 112
.291 .243
.014 .010
.005 .007
.014 .016
.020 .017
.035 .022
.014 .008
.187 111
.813 .063

.322
.101

10

.000
.000
.002
.001
.000
.000
.000
.001
.013
.017
.000
.001
.000
.000
.000
.000
.015
.001

10

.000
.010
.813
.207 -
.825 .
.948
.00
.001
.042
.038
.026
.006
.186
.130
.460
.433
.507
.093

1

. 000
.000
.001
. 001
.000
.000
.000
000
.006
.010
.000
.000
.000
.000
.000
.000
.010
.039
.405
.918

1

.027
.071
.576
.51
.198
.352
.008
.007
.018
017
.022
.007
.088
.068
.099
.104
.625
.512
.042
.040

12

.000
.000
.001
. 001
.002
.002
001
.000
.006
.024
.000
.00
.000
.000
.000
.000
.184
.016
.382
.008
.616
.098

12

.008
.301
.325
.238
137
.151
.017
.010
.026
. 034
.030
.006
.080
.038
.056
.075
.487
.090
.24
.002
941
.897

13

.005

.060

.468

.022

.031

.012

. 346

.914

.196

.241

.004

.018

7a

14

.001
.001
.005
.009
.003
.002
.015
.032
.026
.048
.024
.086
.057
. 097
. 006
.105
.000
.000
.002
012
.002
.001
.00}
.002
——
.000

14

.230
.374
.248

743
.050
.247
.012
.015
.023
.018
.036
.017
.046
.091
.022

.15
.049
.489
.018
.014
.163
.366
.009
.012

.005



Correlated t-test brgbabi]i
and 7b of recovery times an

1.

“10:
11.
12.
13.

\.

Hand 2 3
Right .160 .802
Left .762 .474
‘ .126

.500

Hand 2 3
Right .157 .269
Left .175 .319
.459

. 441

4 5

.056 .062
.043 .022
.119 .370
.109 .313
.010 ----
.004 ----

.286
.064

4 5

.012 .131
.029 .160
.050 .187
.079 .192
729 ----
.365 ----

.440
.677

TABLE B

Recovery Time

6 .

.193
.215
.31
.316
.235
.223
.556
.544
.300
.075

7

.072
.048
-123
.148
.010
.025
.137
.159
.240 .
.195
.883
.949

.149
.096 .
.263 .
.232 .
.104 .
.105 .
.081
.168 .

8

234 .

.18 .
467 .
.594 .
673 .
.818 .

9

.133

102
201
217
223
145

122

117
274
537
062
045
154
169

.056
.042

Recovery Ratio

6

.072
.152
.169
.205
112
.582
.661
.498
.455
. 994

7

.005
.017
.063
.038
.782
.891
.408
.483
.548
.660
.807
.972

8 ..

.060 .
.065 .
.053 .
.055 .
.538 .
271
736 .
.393 .
443 .
197 .
.939 .
.361
842 .
546 .

9
084

442 .
328

798
764

.520

217
215
638
770
464

.155

279
353

.636
.442

10

121

.098
.189

.210
.190
137

.094
13

513
. 968
.232
168
.139
173
.043
.048
244
.210

10

.001
.004
.025
.026
.384
.070
244
.755
.593
179
.753
.833
316
.413
.982
.538
- 2AT7
.268

N

.067
.056
.103
.109
.09}
.087
.318
.432

.701

.074
.069
.041
.199
.269
.028
.028
.004
. 849
.589
.550

1

.016
.098
. 001
.048
.592
.53%
.439
.357
.570
. 989
. 561
.797
.720
. 941
477

5 °

296

.478

.314
. 456
.724

12

.039
.023
.070
.066
.045
.031
..040
.037
. 066
.238
.088
.073
.083
.067
.009
.012

.845 -

©.197
122
.113
.281
224

12

140
193
.631
426
.867
.889
147
.955
.208
.250
.526
.901
.357
.635
.357
427
.592
.433
.911
.481
.782
.933

144

13’

.038

.072

.164

117

.822

. 204

116

.025

.284

©.420

.972

. 037

13

.215

.328

.423

.52

. 589

ties between the fourteen situations in Figures 7a
d ratios for the responding schizophrenics.

14

.089
.106
.148
.158
.001
.235
.418
. 565
.013
.190
.156
77
.238
.336
.050
110
.053
.360
.730
.700
.676
.700
a0
. 064

.575

14

.394
335

.086
077
.036
.357
.005
.083
.003
.041
.556
.581

.667



TABLE C

145

Correlated t-test'probabilities between the fourteen situations in Figures 7a

and 7b of recovery times and ratios for the nonresponding schizophrenics.

Sow N

10.

12.
13.

Hand 2

Right .386 .
Left .371

3
751

.973

.629
.558

Hand 2

Right .522
teft .212 .

3

492

550

.479
.509

4 5

.063 .428
164 .618
.334 l---
.506 ~---
115 .269
.168 .114

.747
.394

4 5

412 .623
.540 700
.180 .444
704 -=--
.357 .226
.406 .430

.467
.687

Recovery Time
6 7 8 9

.347 ---= .568 ----
.483 .611 .471 -~

2362 —mmm —mme e
R R —
42 === 070 -—--
.240 .374 .
125 —=-= .306 ----
-869 .982 .326 ----

Recovery Ratio
6 - 7 8 9

225 —aee
.524 .161 .971 ----
.503 .942 .611 ----
V652 mmmm aomm —oa-
.694 -2-= 067 ----
.434 .002 .494 ----
732 -e-- .938 -—--
.838 .075 .

10

10

————

n

12

’

13

———
—_————

14

.603
73
.623
.926
.389
.700
.024
150
.049
578
.331
.368
.685
.458
7
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TABLE D
Independent t-test comparisons between normals and responders of recovery '

time and ratjo for each of fourteen situations j1lustrated in Figures 7a
~and 7b. N/A = not available.

Right Left
df t _  p - df t P
1. 21 -.5% .58 21 4-.51 .62 Time
9 -3 .90 21 .31 .76 Ratio
2. 19 93 .36 18 .46 .65
19 .47 .65 . 18 -39 .70
3. 15 -.03 .97 .15 -.49 .63
5 -1.4 a7 15 -2.4 .03
4 21 - 1.3 .21 2 g .20
21 70 .49 | 21 1.3 120
5 B 16 .4 15 1.5 15
5 .70 .52 15. 1.1 129
6 18 .72 . .48 19 26 .80
18 .77 .45 19 1.2 126
7 20 26 .79 . 21 . -.21 .84
20 ‘05 .96 21 . -.2%6 .80
| e
8 o0 -.21 .84 | 20 \-.31 .76
20 82 .42 | 20 1.3 .20
9 19 30 .77 180 -.80 .44
BT -0 .92 18 27 .55
0. 19 -.25 .80 18 -.28 .78
19 -l94 .36 18 -9 .85
11 21 -.94 .36 / 2 =9 .38
21 2.0 .06 ‘ 21 -1.8 .08
12. 18  -.08 .9% 19 30 .77
18 -.75 .47 19 a3 .2
3. NA | 21 -68 .50
e NMA | | 21 -.05 .96
4. .18 66 .52 18 92 .37

18 -74 47 18 -.62 .54
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" TABLE E
Independent t-test comparisons bétween normé]s and nonresponders of

recovery time and ratio for each of the fourteen sjtuations illustrated
in Figures 7a and 7b. N/A = not available. '

. 13.

Right " Left
df ¥ P df t p
1. 20 1.1 .28 20 -1.6 12 Time o
e 20 -3.2 .004 20  -3.6  .002 Ratio
2. 17 .9%6 .35 ' 15 .57 .58
17 -3.6 .002 ' 15 -3.4 004
3. 16 -1z .25 17 1.5 .15
17 2.6 .02 17 2.2 .05
4. 21 1.08 . .29 20 12 .90
21 -.39 .70 20 -.86 .40
5. 13 .62 .54 13 .03 .97
13 -.31 .76 13 -1.0 .33
6. 16 .56 .59 17 .01 .99
15 -.54 .60 17 1.2 .25
7. . N/A 16 -1.2 .26
N/A 16 -6.2 .0000
8. 16 21 .84 15 - .95 .36
16 4.7 .0003 15 =3.5 003
9.  N/A N/A
‘ N/A N/A
0. N/A N/A
N/A - N/A
M. N/A N/A
N/A N/A
12.  N/A N/A
-~ N/A N/A
N/A N/A
| N/A N/A
4. 18 -4.4 .0004 17 -4.0  .001
18 -4.0 .0008 17 -2.9 .01
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Independent t-test comparisons-between responders and nonresponders of
recovery time and ratio for each of the fourteen situations 1]1ustrated

in Figures 7a and 7b. N/A =
Right
df t pt
1 11 -.32 .75
1 -2.1 - .06
2. 8 .18 .86
8 -2.5 .04
3. 5 -.75 .49
. 6 -1.0 .35
4. 12 -.35 .73
12 -1.2 .25
5. 4 -1.1. .33
4 ~1.09 .33
6. 8 -.12 .91
7. -1.3 .24
7. N/A
N/A
8. 6 21 .8
: 6 ~2.5 .04
9. N/A
N/A
0. N/A
N/A
1. N/A
N/A
12.  N/A
. ~N/A
13.  N/A
N/A
4. 10 /-3.2 - .0
¢ -2.5 .03

not available.

Left
daf t p
11 -.68 .51 Time
1 -2.4 .04 Ratio
7 18 .86 /
7 -2.00 .08
6 -.57 .59
6 .21 .43
11 -1.1. .28
1 3.0 .01
4 -2.9 .05
4 -2.5 .06
8 -.19 .86
~8 -2.1 .07
7 -.29 .78 .
7 -6.6 .0003
7 73 .19
7 -1. .36
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
9 -5.5 0004
9 -1.7

12
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'APPENDIX E

‘B11atera] Sk1n Conductance Leve] Differences

Gruzelier and Venables (1973) reported higher SC levels of the
right hand in their responden group and higher SC levels oflfhe 1eft.
hand -in theijr nonresnonder grodp and no gonsistent differences in SC
level for the control gruup. They interpreted. the higher amp1itude
of SCRs in the night hand of both SChizophrenic groups,vregardless
of asymmetry of SC levels, and reversed SC Tevel asymmetries for
| psychopatholog1ca1 groups w1th comparab]e hwgh SC level va]ues, res-
ponders having higher right hand levels and depress1ves hav1ng h1gher
nleft hand levels, as supportive of F]or Henry s (1969) theory. of
laterality of dysfunction correspond1ng with type of psychopathy

(Venab]es 1975). As Venables h1mse]f states, caution is needed due
to 1ack of suff1c1ent evidence for 1ps1— versué contra- lateral
”hophys1olog1ca] effects of CNS d1sturbances (Venables, 1975).

of 1nterest°%h¢n in the present study was any evidence of bij-
lateral asymmetry of . &R ampiitudés or SC Tevels.  As reported
"'previous1y, n0'consi$tént bilateral SCR amplitude differences weré
found With respect to SC leve] dlfferences, the averages of right
‘hand minus left hand SCL change scores did not revea] any consistent
‘rlght or left hand differences in any of the three expenimenta] groups.
In fact, the trends observed were in the'opposite‘direction higher
SC Tevels of- the left hand in the respond1ng group and higher SC levels
in the r1ght hand for the nonrespond1ng group, compared to those

reported by Gruzelier and Venab]es (]973)
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In order to determine if the degree of SC1 asymmetry differed
significantly between groups, the absolute value of the difference in
right hand and left hand levels (side ofihighest SCL difference ‘

, ignored)'was analyzed: Figune jia (appendix E) illustrates the

mean of the‘absoiute value of the difference scores for each group

- across several tasks.in the sessjon. The greatest degree of SCL
difference occurred in the contro]jgrodp followed by the nonresponder
and.responder sthizophrenic groups, respectively. A two way repeahed
measures analysis of variance on the SCL absolute value of the |
differenée scores was used to test for the group and situations
differences shown in Figure iia (abpendix E). The three groups did
not differ significantly; however; the repeated measures effect was
.highiy significant (E_(5,145) = 4.6, p < .001).

The absolute SCL differenee scores of each subject were then
transfdrmed by a simple transformafion used in previou§ data collection
at AHE in order to allow a comparison with data co]]ected in this
1aboratory on other normal controls and subjects With.kndwn unilateral

‘brain dysfunction This transformation consists of dividing each

subJects L difference by the. sum of the right and left hand values

' and adJusts for the fact that bilateral variations of subjects. w1th
' flow SCL values wou]d be 1ess than those for subgects with high SCL
va]ues In this ]aboratory we' have observed that the ‘index score for

norma]s appears to vary between 0 ‘and a rare extreme of .27 whereas

:some uniiateraily brain damaged subJects had index scores as high as
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was .24 and in the responding group .23. In contrast, 4 of the 8
‘nonresponders had scores between -23 and .33. In ‘three of Lhese
cases the right hand level was higher than the left hand level; the
reverse occurred in the fourth. ‘

Uti]izatioh of SCL asymmetriés as ohe ndex of brain damage
(see Parsons, 1970) in the present study supports presence of brain
damage in 4 out of 8 nonrespondérs and none of the control group or
responding subjects. Figure iib (appendi* E) presentswthe average
of the index scores acfo;s the same repeated measures as in Figure ijia.
It can be seen that the contfo]s and the responders do not change
theif relative position with respect,to each other wnereas the non- .
responders do.. A two-way‘repea;ed measures analysis of variance on
‘the index scores‘approached significance for“the groups main effect
(p < .07) and the groups by repeated measures effect (p < .09) and
was Significanf for the repeated measures effect, F (5,145) = 4.8,

p < .001. . ,
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APPENDIX F

Summary of WAIS and Neuropsychological Variables



TABLE A
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Means for {a) Normals, (b) Responders and (c) Nonrespohders on

neuropsychological variables and Scheffe test of significance (p < .05).
Any two means not underscored by the same’'line are significantly

3

different. ‘Any two means underscored by the same line are not signi-

Ticantly different.

Variable
1. Wepman-Joneg - Errors

2. Speeéh Sounds - Errors
3. Trail Makiﬁg A+ B

4. Trail Making A

5. Trail Making B

6. 'Membry for Designs

7  Colored Progressive Matrices

oo
N

Finger Tapping-Preferred
Hand .

9. Finger Tapping-Hon-
Preferxed Hand

10. Symbol G §ta1t

11. Halstead; Category

12. Finég;l(ocaTization-
Preferved Hand '

13. Finger Localization-
Non-Preferred Hand

- 14. Organic Integrity Test

15. Minute Espﬂnation—Méan

16. Minute Estimation-
Deviation from 60

B c
Normals Responders  Nonresponders
N N ]

13 1.46 7 11.2¢ 6 11.0"
13 4.46 7__12.57 6__13.0

13 85.77 7 182.°° 6 253.17
13 25,69 7 42,14 6 47.17
13 60.38 7 140.00 6 206.00
13 0.77 7 4.7 6  9.17
13 1.08 7__3.86 6  9.67
13 50,08 7' 56.00 6 57.83
13 53.69 7 59.57 4 | 61.17
13 2.62 6 3.0 f 3.3
13 27.54 6 55.00 £15.17
13 3.00 7 443 6  9.83
13 3.69 / 6.14 6 13.00
13 21.46 7 48.00 .6  34.67
13 63.08 6 .35.83 6 26.83
13 20.54 6 24.17 6 33.17




17.
18.
19.
20.
21.
2.

23.
24.
25.

26.
27.

28.
- 29.
30.
31.

-32.

TABLE A (continued)

Variable

Tactual Performance -
Preferred

Tactual Performance -
Non-Preferred

Tactual Performance -
Both

Tactual Pérformance -
Localization

Tactual ‘Performance -
Memory

Tactual Performance -

" Total

Seashore Rhythm
Retinal Rivalry - Mean

Retinal Rivé]ry -
Deviation from 13.14

dra] Word Fluency

Perdue Pegboard -

Preferred Hand

Perdue Pegboard -
Non-Preferred Hand

Perdue Pegboard -

Both

Perdﬁe Pegbeoard -
Assemblies

Perdue Pegboard -
Total

Face-Hands

B

- 13

A _ C
Normals Responders Nonresponders
N N N
13 262.77 7 _644.29 6 _ 720.00
13212.46 7 363.00 .5 742.40
13 134.00 7 292.43 5 382.40
13 4.85 7 7.00 6 8.17
13 269 7 2.8 6 5.67
13 608.46  7.1299.71 6 1657.33
13192 7 614 6 12.00
13 21.31 6 16.50 6 15.00
13 11.73 6 4.69 6  6.33
1331562 7 40.43 6 40.17
13 10.31 7 11.43 6 14.67
13_10.31 7 11.14 ¢  13.33

12.31 7. 13.71 6  16.67
13 42.23 7 48.43 6  61.83
13 _76.38 7 74.29 6  51.33
13 0.08 6  2.33 6 4.33
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TABLE B

WAIS
Group ' Score: Verbal Performance Total
Responding Schizophrenics 90.7 93.0 91.7

Nonresponding Schizophrenics 80.2 - 73.0 76.0
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APPENDIX G

Medication effects in schizophrenics

In the pfesent study, as well as in many related studies, the
psychophysiological effects 6bserved in the schizophrenics are confounded
with the effects of medication on;rhe autonomic nervous system. In the ,
present Study, an attempt was madé{to dea] with this problem by ana1yzfng‘
réspiration rhythms which may not,bg‘affectedyyﬁithe ma - tranquilizers
and by assessing the relationship between the mechatfo( >vel and the
SC 1evé1 and number_of'spbntanéous fluctuations which are known to be
attenuated by tranqui]iiers, Furthermore Gruzelier's recent work
(persona]icommunicatioh, 1975) was mentioned which provided evidenceA
that'thé responder and nonresponder schizophrenics did hot‘change theﬁr
category after being removed:from medication for four weeks. Skin
conductance levels however, did 1ncreése‘and the SCL bi]atera] asymmetry
observed under medication was enhanced whén‘subjects were unmedicated.

- The responder and nonresponder schizdphrenic groups in the present study
both contained one schizopﬁfenic who was unmedicated and others whose
medication was minimal.

Frdm these observations, it was suggested that the psychophyioiogical
effects observed could not be .attributed solely to medication effects.
However, the possibility for comp]ex interactive effects between
response’to medication and type of schizophrenics Qas not ruled out.
Furthermore, Gruzelier's data on unmedicated schizophrenics did not
bdea1 with the medication effects on othervelectroderma] measures such
as'1atency,§pd'recovéry time. Therefore, the results of the present
study have fbdbe considered as tentative until they have been resp]icatedv,

with unmedicated schizophrenics. -
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APPENDIX H

UniVariate versus Multivariate Statistics

It cbu1d4be argued that the statistics of choice in the present
study should have been a multivariate aha]ysfs. A multivariate technique

such as Hotelling's T2 test would have controlled for the large number

of variables cbnsidered in the study (see A_Erimgﬁ_gf_mu]tivariate
statistics, by R. J. Harris, Academic press, 1975). |

However, the application of multivariate analysis. in the preseht
study could not be done becadse data was missing for mdny'of the variables
_urider different conditions. The major reason for thevmissing data was
due to the intrinsic nature of the data. That is, under several
conditidns or tasks Where no changes in amplitude occurred there would
be no meaningful data for ]atehcy, ascent tfme, and recovery time.
Since this phenomena occurred in no predictable fashion for the many
stimulus preséntations and occurred often enough in all three groups,

sufficient data was not available for a proper multivariate analysis.



