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ABSTRACT 

Classifications of the schizophrenic process which have been used to 

investigate the schizophrenic deficit found in concept formation, perception, and 

electroencephalographic (EEG) areas were reviewed. One such classification 

which had been used extensively to investigate concept formation and perception 

is the process-reactive continuum; however, few EEG studies have utilized this 

classification, making it difficult to extrapolate from one area to another. 

The current study was designed to help integrate EEG variables with 

more standard psychological variables. It was hypothesized that persons who 

had been classed as process schizophrenics on a scale of social history data 

would demonstrate more concrete thinking, greater perceptual distortion, and 

decreased EEG arousal when compared with others who had been classed as 

mixed or reactive schizophrenics on the same scale. It was further hypoth

esized that schizophrenics who represented the more extreme groups would 

demonstrate these differences more markedly than would persons who obtained 

less extreme process-reactive scores. 

Twenty-five hospitalized, male veterans who were suffering from an 

acute exacerbation of the schizophrenic process were rated on the Phillips Prog

nostic Scale. Seven were classed as reactive, ten as mixed, gud eight as process 

schizophrenics. The following tests were administered: Benjamin Proberbs 

(PROV), MMPI (NEUR-I and PSYCH-I), Trail-Making (T-M), and Memory for 

Designs (MFD). Correction factors for estimated intelligence were used for the 

Benjamin Proverbs (C-PROV) and Memory for Designs (C-MFD). EEG variables 

investigated were: determination of the rate and amplitude of the resting alpha 

ix 



X 

rhythm (A-RATE and A-AMPL); the percent-time and duration of the blocking 

response produced by single flash stimuli (%BLK and BLK-DUR); the percent-

time photic driving was achieved using repetitive flash stimuli at high and low 

frequencies (%HIGH and %LOW); and the percent-time high amplitude harmonics 

were clearly visible during high and low frequency photic driving (HAR-HI and 

HAR-LO). 

1. Among the individual tests, only C-PROV and A-RATE demon

strated significant differences between the extreme process and reactive levels. 

2. The overall analysis provided a measure of discrimination be

tween the reactive, mixed, and process levels; however, there was considerable 

inconsistency with regard to the manner in which subjects at the different levels 

responded to the different tests. 

3. A post-hoc distinction was made, separating the tests into "good 

discriminators" (C-PROV, T-M, NEUR-I, A-RATE, BLK-DUR, % HIGH, HAR-

LO) and "poor discriminators" (C-MFD, PSYCH-I, A-AMPL, % BLK, % LOW, 

HAR-HI). 

4. Whereas the "poor discriminators" failed to demonstrate a signi

ficant relationship to social history factors, a highly significant relationship was 

found between the "good discriminators" and process-reactive level. 

5. The "poor discriminators" appeared to represent measures which 

have not been consistently associated with the schizophrenic deficit or were of 

such a nature as to require instrumental analysis to be determined with any 

degree of accuracy. 

6. The "good discriminators" appeared to represent a decreasing 

level of electrical arousal associated with a loss of attention, and decreasing 

manifest anxiety as one progressed from the reactive to the process level. 
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While the shift was in the direction one would expect with organicity, none of the 

physiological measures fell outside the normal range and the differences were 

too small to permit individual prediction. 

This study generally supports the hypothesis of a physiological deficit 

in schizophrenia with concomitant conceptual and perceptual deficiencies. No 

conclusive evidence as to the nature of this deficit was found; however, the 

variables investigated generally support the hypothesis of a functional modifica

tion of the reticular arousal system. No support was found for the alternative 

hypothesis of a cortical locus for the deficit. 

Caution was advised due to the post-hoc nature of the analysis and the 

need for replication prior to drawing any firm conclusions from this study. 



CHAPTER 1 

REVIEW OF LITERATURE 

Interwoven throughout the history of schizophrenia has been the problem 

of classification. The primary question relates to whether schizophrenia repre

sents a single entity or a group of syndromes. Implied questions, however, 

revolve around such factors as etiology, rate of recovery, and whether the bio

logical, social, and psychological factors found in schizophrenia represent 

qualitative differences from normality or whether these differences represent 

end points on the range of functionalism. 

Development of Schizophrenia as a Diagnostic Concept 

Historically, Kraepelin set the stage for this controversy by bringing 

together the concepts of catatonia and hebephrenia into a single classification, 

"dementia praecox". In doing this he emphasized the chronicity of persons 

bearing these labels and their rapid deterioration into a chronic, incurable 

state. In 1919, Kraepelin wrote: "Dementia praecox consists of a series of 

states, the common characteristic of which is a peculiar destruction of the inter

nal connexions of the psychic personality. The effects of this injury predominate 

in emotional and volitional spheres of mental life. . ." (Kraepelin 1967, p. 11). 

Bleuler, however, felt that the factor which was most characteristic of schizo

phrenia (a term which he introduced) was the loosening of associations of the 

thought processes. Although he, too, emphasized the organic substrate of this 

condition, this difference in emphasis produced a difference in recovery rates 

between the followers of the two men (Fisk 1966). 
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At a later date, Bellak (1959) attempted to bring together these diver

gent views under the title, "Multiple Factor Psychosomatic Theory of Schizo

phrenia". He believed that a more adequate view of the complexity involved was 

that these represented a continuum of syndromes. He later expanded upon this 

and stated: 

The somewhat variable symptoms associated with this diagnostic label 
must be understood as the final common path of a number of conditions 
which may lead to and manifest themselves in a severe disturbance of 
the ego. These conditions may range from a relatively pure psychogenic 
weakness of the ego to afflictions of ego functioning by disturbances 
brought about by infections, arteriosclerotic, enzymatic, toxic, or by 
traumatic, constitutional or genetic factors: in short, by any number of 
chemogenic, genogenic, or psychogenic factors, or by any combination 
thereof. . . (Bellak 1958, p. 5). 

This controversy has continued to the present day. Probably the most 

extreme example of the social learning point of view is represented by Haley's 

(1965) humorous article, "The Art of Being Schizophrenic", wherein he chides 

American psychiatrists for diagnosing schizophrenia so loosely that persons who 

have genuinely "worked" to achieve this label are not "rewarded". In a more 

serious vein, however, Bateson et al. (1956) reported some of the results of an 

investigation into those aspects of interpersonal communication which would be 

apt to induce schizophrenic communication in both its verbal and non-verbal 

aspects, rather than viewing these as the result of some other phenomena. 

In contrast at the present time, are such European psychiatrists as 

Leonhard and Schneider who "assume that schizophrenia is an illness with a 

physical basis which has not yet been discovered" (Fisk 1966, p. 261). They 

would reserve the term "schizophrenia" for those persons who do not recover 

and place anyone who does so into a different category. The research diffi

culties attendant upon such a post hoc classificatory system should be obvious. 
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Diagnostic Subclass 

The oldest classification is one based upon the subclasses of schizo

phrenia such as hebephrenic, catatonic, and paranoid. Although this system is 

one which is frequently used, it is a rather poor one since there is frequently 

great disagreement regarding even the proper diagnosis, let alone the proper 

subtype. In addition, few persons clearly represent any one of the subtypes 

with the majority presenting a mixed symptomatic picture. 

Paranoid Versus Non-Paranoid 

Much recent research has been done using this dichotomy. Although 

many differences have been noted between paranoids and other schizophrenics, 

so that some persons have questioned whether paranoids properly belong within 

the general schizophrenic classification at all, there remains the problem of ob

taining clear subtypes based upon diagnosis since most patients present a mixture 

of symptoms, only some of which can be classed as paranoid. In spite of these 

difficulties, some researchers have found differences in perception, attention, 

and arousal between these groupings (Buss and Lang 1965; Lang and Buss 1965; 

McGhie 1966; Venables 1966). 

Acute Versus Chronic 

A classification which is much favored by persons working in the physio

logical area is the distinction between acute and chronic schizophrenia. While 

the distinction is based upon length of hospitalization, it is assumed that chronic 

schizophrenics present the more fundamental disturbance. Although this would 

appear to be true, in general, many factors may relate to the initial hospital

ization which have little, if anything, to do with the schizophrenic process. The 
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distinction is sometimes made between those persons who spend longer than two 

years in the hospital as opposed to those who are discharged in less time 

(Venables 1966). Others use different cut-off dates and give different impor

tance to other factors in hospitalization (Chapman, Day, and Burstein 1961). 

Process-Reactive Classification 

This distinction was originally based upon the differences between re

mitting and non-remitting schizophrenics. Thus, it has much in common with 

the acute-chronic dichtomy. Currently, the classification is based upon a scale 

of interpersonal, psychosexual, or behavioral development prior to hospital

ization so avoids some of the confounding previously mentioned (Phillips 1953; 

Becker 1956; Ullman and Giovanni 1964). Initially, there was disagreement as 

to whether this classification represented a dichotomy or a continuum, but this 

has been resolved in favor of a continuum (Becker 1959; Zimet and Fine 1959; 

Higgins 1964, Higgins and Peterson 1966). 

As noted above, there is considerable overlap among the classifica

tions. For example, Garmezy and Rodnick (1959) state that paranoids are found 

throughout the developmental stages represented in the continuum. Tutko and 

Spence (1962) investigated the question of overinclusion versus underinclusion 

within the process-reactive concept. This distinction is generally associated 

with the paranoid versus non-paranoid concept. However, they found that pro

cess schizophrenics and organics were overexclusive,or overly concrete, in 

their conceptualizations; whereas, reactive schizophrenics tended to be over-

inclusive, or hyper abstract. McGhie (1966) used diagnostic subtypes to classify 

patients and stated that his results held true only for hebephrenic patients. 

These, he designated as being persons with an insidious onset to their symptoms, 

a marked thought disorder, and a marked flattening or affect. Since these are 
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the same symptoms which are felt to be distinguishing characteristics of process 

schizophrenics, one can see the comparability of the two schemes as well as the 

comparability with the principle features of other schemes. 

Process schizophrenics are those who have a history of chronically poor 

adjustment such that they are apt to be discovered during a routing screening 

process or break down under what overtly appears to be a minimal stress situa

tion. They frequently show a number of physiological abnormalities, utilize 

concrete thinking, and are apt to deteriorate into a chronic, non-remitting state. 

On the other hand, reactive schizophrenics are more apt to break down following 

an acute physiological or psychological stress period, may or may not demon

strate a thought disturbance, and their physiological measures are generally 

closer to, or within, normal limits (Kantor, Wallner, and Winder 1953). 

Since many of the physiological and psychological test responses of pro

cess schizophrenics are similar to the responses of patients with a chronic brain 

syndrome, some persons have inferred an organic basis for process schizophre

nia with less likelihood of an organic basis being inferred for reactive schizo

phrenia (Brackbill 1956, Brackbill and Fine 1956). 

The question of what constitutes organicity under these circumstances 

is somewhat difficult to answer. Although Brackbill (1956) reported autopsy re

sults as well as histological and anatomical abnormalities, these were poorly 

controlled studies which cast doubt upon the significance of the results. Bellak, 

if one can believe the quotation previously cited, would even include toxic psy

chotic episodes such as are found in meningitis and other conditions as well as 

the delusional states of arteriosclerotic and senile dementia. Most workers do 

not expect to find any gross lesion of the type Brackbill referred to, nor do they 

utilize such a broad definition of schizophrenia as Bellak. Thus, attention has 
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shifted to an interest in studies investigating the effects of drugs, as well as 

physiological, chemical, and electrical events. (Gellhorn 1957; Benjamin 

1958; Ax 1953; Ax et al. 1962; Elkes 1961). 

Physiological Functioning in Schizophrenia 

Studies of the Autonomic Nervous System 

In the search for a locus for these events, attention has focused upon the 

neurohumoral aspects of the autonomic nervous system and their function in the 

homeostatic mechanism, sexual functioning, and emotions (Gellhorn 1957; 

Lindsley 1951; Ax 1953; Ax et al. 1962). In a series of papers which attracted 

attention during the 1950's, it was found that schizophrenics who display little 

or no anxiety when injected with mecholyl have a poor prognosis (Funkenstein, 

Greenblatt and Soloman 1948), display concrete thinking (Meadow and 

Funkenstein 1950), and are process schizophrenics (King 1958). 

On the basis of a number of autonomic indices, Ax et al. (1962) deter

mined that chronic schizophrenics responded to the stress of pain apprehension 

with responses indicative of non-adrenalin functioning; whereas, the non-

psychotic controls, who were primarily neurotics and character disorders, 

displayed a preponderance of adrenalin-like responses. Although there was 

some overlap between the two groups, the researchers concluded that schizo

phrenic responsivity was chiefly parasympathetic activity which was experi

enced as hostility; whereas, non-psychotic, emotionally disturbed, persons 

responded with sympathetic activity and anxiety. 

In another study of schizophrenia, Chamberlain and Lyketson (1952) 

were able to use a lower dose of insulin to produce a coma in those schizophrenic 

patients who displayed "immature" EEG's containing theta activity, increasing 

instability, and a more pronounced response to hyperventilation. 
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Venables and Wing (1962) investigated the relationship between physiol

ogical arousal, as measured by skin potential, reticular arousal, as measured 

by fusion thresholds for paired light flashes, and social withdrawal, as meas

ured by a behavioral rating scale. They found a close, consistent relationship 

between the level of physiological arousal, whether it was measured centrally 

or peripherally, and social withdrawal. The only exceptions among the chronic 

schizophrenics who were used in this study were those who had marked, consist

ent delusions without any speech incoherence. They interpreted their results as 

an indication that the most withdrawn patients were the ones who were the most 

aroused physiologically. If one considers Ax's (1953) studies along with this, it 

would suggest that apathy and social withdrawal are associated with hostility or 

rage; while emotional responsivity and lessened social withdrawal accompany 

anxiety. 

Functions Associated With the Reticular System 

The concept of arousal is one which is immediately associated with the 

reticular activating system. This highly complex system contains specific, non

specific, and feedback connections between lower spinal centers, the diencephalon, 

the limbic system, and the cortex so that a reciprocal, complementary, yet mutu

ally occlusive interaction is formed between the various modalities (Magoun 1968; 

Lindsley 1951, 1957; Elkes 1961). 

In regard to the importance and complexity of the system, Lindsley states: 

Motivation requires an activator. The reticular system has been shown 
to have such a function. It is sensitive to all types of internal and ex
ternal sensory stimulation; it is also sensitive to events originating in 
the cortex. Its excitation leads to changes in the electrical activity of 
the cortex; such changes are often accompanied by changes in posture 
and behavior, but also they are capable of modifying the receptivity of 
the cortex to incoming messages, thus permitting selective discrimi
nation and selective attention. The reticular formation has inhibitory 
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and facilatory control of somatic motor outflow, and has influence upon 
autonomic activity. The multi-synaptic nature of the reticular formation 
delays its action beyond that of the primary sensory pathways to the 
cortex, apparently permitting differentiation and elaboration of cortical 
integrating functions, probably through the agency of cortical rhythms 
and excitabilities. The rhythmic beat may be stopped and reset or re
constituted in various areas, with or without a synchronous beat. The 
timing of these rhythms and the conducted disturbances in the cortical 
matrix make for integration of diverse areas, and also permit asso
ciations on the basis of optimal interval such as that for a conditioning 
process. 

Motivation requires persistence of action or its surrogates. The ascend
ing reticular arousal system set in action manifests some persistence; 
the hippocampus which is activated by it may show a longer persevera
tion. Habits and memories established by virtue of its complementary 
action, and perhaps that of the hippocampus, to excitations in the cortex 
which are marked by discrimination, provide relatively indefinite per
sistence. (Lindsley 1957, pp. 97-98). 

Jasper, however, feels that the primary function of the reticular system 

is a selective, inhibitory one which prevents a general arousal to all stimuli and 

thus allows selectively controlled responsiveness to significant stimuli. He states 

that "inhibitory rather than excitatory functions may be most important either 

during sleep or during wakefulness" and hypothesizes that "indiscriminate 

arousal reactions to all stimuli. . . may be the case in certain mental disorders" 

(Jasper 1958, p. 322). 

Whether the activating or inhibitory functions of the reticular system 

are of primary importance, it would appear that the functionally efficient system 

serves a selective facilitory and inhibitory gating function. Elkes has suggested 

that the interrelation of these various systems is so exquisitly sensitive that one 

may be dealing with "rather local and relative shifts, possibly at the intracellular 

level" (Elkes 1961, p. 130). 

Granted that ultimate explanations may be based upon intracellular phe

nomena, relative differences contribute to the shifting electrical activity of the 

cortex. As Lindsley (1957) pointed out, the electroencephalogram (EEG) reflects 
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the state of arousal and level of consciousness of a person. This ranges from 

the isoelectric or slow waves associated with comatose behavior to the syn

chronized alpha rhythm of relaxed wakefulness. Further arousal brings about 

a desynchronization along with confusion, restricted or divided awareness, and 

is produced by the emotional impact of fear, rage, or anxiety. He does not as

sociate the hyperarousal state with behavioral withdrawal as Venables and Wing 

(1962) did; however, Lindsley would appear to be referring to the normal behav

ioral continuum, rather than to pathological states. 

The Electroencephalogram in Schizophrenia 

A vast amount of research related to EEG measures has accumulated 

over the years. Those of interest in this study may be subsumed under three 

general areas: (a) increased variability of EEG tracings and/or the presence 

of abnormal wave forms, (b) decreased responsiveness to either external stim

ulation or internal changes, and (c) the relationship between physiological and 

behavioral arousal. 

Increased Variability and Abnormal Wave Forms 

Historically, attention was first paid to the number of abnormalities of 

all types found in the tracings of schizophrenics. Kennard and Levy (1952) cited 

a figure of 60% "abnormal" tracings, although they did not give any specific cri

teria for abnormality. Ellingson (1954) lowered this estimate to one-third to one-

fifth of all the records, but he generally discounted the value of traditional inspec

tion of the records. 

The attempt to find a more specific, schizophrenic pattern has centered 

around these general patterns: fast, "choppy" activity, slow rhythms in the 6-

8cps range; dysrhythmias and their possible association with a lowered threshold 
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to stimulation by means of light, metrazol, or insulin, and increased variability 

in schizophrenic tracings, whether the increases are intra-individual or whether 

these are between groups. 

The evidence concerning fast, "choppy" activity is equivocal. Hurst 

(1952) related this to organicity on the basis of its similarity to some of the 

waves found in organic patients. Furthermore, he commented that schizophre

nics demonstrated more of this activity the longer they were ill. Hill (1957), 

however, interpreted this activity as a marked activation associated with ten

sion and, thus, felt that it was a functional wave rather than one which was 

evidence for organicity. Ulett and Johnson (1958) agreed that this was an indica

tion of marked activation, and they noted that it was found in only 8. 8% of healthy, 

young adults; whereas, 24.5% of the psychiatric population displays this degree 

of activation. However, the percentage is even higher among non-schizophrenic 

patients than it is among schizophrenic ones (26.1% compared with 23.3%), while 

low convulsive thresholds are associated with marked activation among both nor

mals and schizophrenics. To further complicate the picture, Hill noted that 

paroxysmal (epileptiform) discharges were more common among young, healthy 

schizophrenics than among chronic ones, suggesting that, in schizophrenia, these 

paroxysmal patterns may represent different phenomena than they do in epilepsy. 

The meaning to be ascribed to slow rhythms, in the theta range, is also 

equivocal. Among schizophrenics, Hill (1957) felt that they might be metabolic 

in origin; whereas, Cohn and Nardini (1959) found theta rhythms to be associated 

with hostility in young adusts with personality problems. Magoiw (1961) identi

fies them with hippocampal activity and states that of all of the wave forms, these 

are the ones which are most apt to have a functional basis. 
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A relatively non-equivocal finding in schizophrenia is that of increased 

variability. Hill et al. (1951) found increased variability within the single trac

ing as well as greater group variability. While not all areas demonstrate this, 

it is a common conclusion about schizophrenia whether the judgement is made 

on an EEG level or on a more overt, behavioral level. Indeed, it is just this 

increased variability which is sometimes hypothesized to be the schizophrenic 

deficit (Buss and Lang 1965). 

Decreased Responsiveness to External or Internal Changes 

The second area of research has to do with decreased, rather than 

increased, responsiveness among schizophrenics. This is associated with a 

general persistance of the alpha rhythm. Early workers were more interested 

in visible abnormalities rather than "hypernormalities"; hence they reported 

few instances of decreased responsivity. Blum (1957) states that Liberson had 

found reduced responsivity to light in catatonics when they were compared to 

neurotics, and he used this study as one of the bases for his theorizing. He in

vestigated normals, schizophrenics, and brain-damaged persons under six stim

ulus conditions, plus the suppression of the alpha at the onset of a resting period. 

The conditions tested were looking at pictures, listening to a word association 

list, photic driving (repetitive flash stimuli) at 10, 20 and 40 cps., plus synchro

nized photic stimulation which used the person's own alpha rhythm to trigger the 

individual flash. Two judges, independently, determined whether a response 

was present or not. Additionally, he compared schizophrenics who were on 

tranquilizers with those who were not and found no significant differences be

tween the two groups. With regard to responsiveness, organics and schizophren

ics did not differ from each other, but they were both significantly different from 

normals. The order was normals, schizophrenics and brain damaged in order of 

decreasing responsivity. 
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Kooi and Thomas (1958) included elderly, mixed psychotic patients (age 

range 56-67 years) as an additional reference group in a study of photic driving 

responses in persons with known brain damage. The oldest of their normal con

trols was scarcely older than the youngest of the patient groups, thus confounding 

the variables; however, they found that the elderly psychiatric patients responded 

to photic driving stimuli more like the normal controls than like the organic pa

tients. Note should be made, however, to Kooi's reference to improved photic 

driving with advancing age. On this basis, the psychiatric patients could be said 

to show a relative dificit with regard to normal functioning, although this would 

be less of a deficit than that of the organics. Additionally, they found that the 

harmonic and subharmonic curves were different for the three groups. The 

psychiatric patients were most like the normals on the third and fourth harmon

ics, but were different from either group on the first harmonic. Previously, 

Kooi, Eckman, and Thomas (1957) had studied photic driving patterns in organic 

patients and a normal control group of an equal age range. They found that or

ganics drove less and had fewer harmonics at all frequencies than normals did. 

The relative reduction was greatest at high frequency ranges. In this study, the 

subharmonics proved to be equivocal, with some patients having more subhar-

monics a.t low (1-3 cps.) frequencies and others having fewer subharmonics at 

high frequencies. A frequency analyzer was used for the 1958 study, but the 

1957 study was scored only as to the presence or absence of the particular re-

sponce. 

Gellhorn (1957) reported that some schizophrenics demonstrate a fail

ure of blocking such that the alpha rhythm will be present even when the eyes are 

open. He does not give any statistics for this. Hein, Green, and Wilson (1962) 

report a very careful study of blocking latency and blocking duration using 
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chronic schizophrenics and normals. The groups did not significantly differ with 

regard to the latency of the response which they felt was a function of the high 

intra-group variability shown by the schizophrenic subjects. While there was a 

trend toward a longer blocking duration among schizophrenics (greater persist

ence in an aroused state) it did not reach significance. Neither of the variables 

could be associated with a clinical estimate of mood. 

Wells (1962, 1963) compared the responses of organics and normals to 

blocking responses and conditioned responses to paired light stimuli. Organics 

demonstrated a reduction in blocking, fewer conditioned responses, and a faster 

rate of habituation. The Wells studies and the Hein et al. studies would tend to 

contradict Blum's findings. It is always difficult to compare studies of this 

nature, however, since they used such differing methods of determining the pres

ence of a response that one investigation will mask differences; whereas, another 

will heighten them. 

Salamon and Post (1965) utilized yet another method. They established 

a baseline quantity of alpha activity in the resting record. They reported that 

schizophrenics had a significantly greater amount of alpha activity in the resting 

record but blocked less than normals. They also discovered that tranquilizers 

had a differential effect upon good and poor blockers but did not modify the dif

ferences between schizophrenics and normals. Drug patients tended to be poor 

blockers, and drugs did not modify this deficit. They hypothesized that the normal 

person's alpha wave will wax and wane with normal variations in arousal and at

tention; whereas, "schizophrenic records often show a monotonous regularity of 

the alpha rhythm" (Salamon and Post 1965, p. 374). Agreeing with this judge

ment about the hyper-persistent, hyper-regular alpha activity, is the report of 

Small and Stern (1965) that persistent alpha activity shown on more than on ad

mission EEG is significantly correlated with failure to be discharged within a 
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six month's period. On the other hand, a variable record, containing either fast 

or mixed frequency waves predicts clinical improvement. 

Another set of variables relating to EEG responsivity is the wave ampli

tude, or voltage. Sugarman et al. (1964) used a Drohocki integrator which con

tinuously measures the wave amplitude and its variability. In a one year, double 

blind, drug study with frequent behavioral ratings done on the subjects, it was 

found that chronic schizophrenics had a lower baseline mean alpha amplitude 

(they use the term "mean energy content") than normals. In spite of the lower 

baseline, behavioral improvement was associated with a decreased mean ampli

tude and deterioration was signaled by a decrease in the variability of the ampli

tude and an increased mean amplitude. If the baseline rhythm was one of low 

voltage fast activity, this would correspond with the studies of Small and Stern 

and Salamon and Post, since a shift to alpha synchrony would represent a de

creased arousal pattern. 

Marjerrison, Krause, and Keogh (1968) also used a Drohocki integrator 

to measure the responses of chronic schizophrenics (mean length of hospital

ization 17.5 years) acute schizophrenics who were either newly admitted or re

admitted, and normal controls. They found no differences in the mean integrated 

amplitude for the three groups, but the chronic schizophrenics had a significantly 

lower variability of amplitude than the normal controls. The acute patients were 

also less variable in amplitude, but the difference was not as great as it was with 

the chronic patients. No differences were found to relate to drug effects, nor 

were there any differences in their ratings on the Inpatient Multidimensional 

Psychiatric Scale (Lorr, Klett, and McNair 1963). Acutes who hallucinated 

scored as if they were chronics, but chronic hallucinators were no different than 

non-hallucinating chronics. Thus, chronic schziophrenics demonstrated a per

sistent response deficit. 



15 

In view of the fact that both the rate and amplitude are important indi

cators of arousal level, one wonders if the best analyzer for this purpose might 

not be the one used by Riehl (1966) to investigate intracranial lesions. It pro

vides an instantaneous, on-line quotient of the mean frequency divided by the 

mean amplitude. Thus, the quotient (the "unit of activity", or Ua) is low with 

large, slow waves and high with fast, low voltage activity. 

Relationship Between Physiological and Behavioral Arousal 

The original study in this area was performed by Fedio et al. (1961). 

They tested schizophrenics and normals under a number of conditions associated 

with spontaneous and evoked blocking and discovered a peculiar response in the 

schizophrenic subjects. They responded more slowly when they were "aroused"; 

whereas, normals responded more rapidly under these conditions. The previ

ously cited study of Venables and Wing (1962) also demonstrated the discontinuity 

of reticular and behavioral arousal in chronic schizophrenics. 

No other studies bore directly on this issue, but a number of writers 

refer to it indirectly. For example, Marjerrison and Keogh (1967), while in

vestigating the response of schizophrenics to a partial sensory deprivation situa

tion, found there was a mean decrease in the alpha rate of 0.25 cps. when the 

patients were exposed to a bright, structureless field. This was associated with 

a measure of field dependency, but was not associated with either the quantity or 

quality of visualization, nor was it related to either drug or placebo effects. They 

concluded that high sensory input levels were the important variable affecting the 

alpha rate for these patients. 

Buss and Lang (1965) reviewed psychological deficit studies relating to 

schizophrenia and concluded that physiological indices of "arousal" were 



associated with a deficit of behavioral expression. Venables (1966) carried this 

one step further. They suggested that chronic schizophrenics display the effects 

of a chronic state of physiological arousal. They also cited a personal communi

cation from Sugarman which suggests that acute schizophrenics are hypoaroused, 

in comparison with normals. This would suggest the physiological arousal gra

dation with regard to most measures of behavioral arousal, but the evidence is, 

as yet, imcomplete. Venables, however, concluded that the studies he has re

viewed tended to confirm Jasper's hypothesis that the primary function of the 

reticular system was to prevent indiscriminant arousal to all stimuli. 

Venables also hypothesized that there is an inverted U-shaped function 

between behavioral and physiological arousal. Martin had reached the same 

conclusion in a summary of research relating to stress and anxiety. He stated: 

There appears to be two rather loose generalizations that can be reached. 
. . . : (a) that tasks involving relatively stronger and more competing 
responses are more subject to the impairing effects of anxiety, and (b) 
increasing stress results in improved performance up to a point and 
impairment thereafter. There is no particular evidence in this area to 
warrant the separation of anxiety as a construct from the other, more 
general, constructs such as "arousal", "activation", or "drive" (Martin 
1961, p. 248). 

Thus, the cortical electrical evidence in schizophrenics, neurotics, and normals 

appears to reflect the dynamic balance between the total organismic state and 

sensory input from the environment, in contrast with the earlier emphasis upon 

absolute limitations. Whether there are individual differences in the range of 

arousal possible prior to a loss of efficiency has not yet been determined. 



CHAPTER 2 

STATEMENT OF PROBLEM 

Throughout the history of schizophrenia it has been noted that some 

schizophrenics tended to remit with little or no residual deficit, while others 

were prone to deteriorate into a chronic, regressed state which resisted modi

fication. Those who failed to remit were termed "process" schizophrenics, and 

it was inferred that they suffered from a basic deficiency which affected their 

thought processes, perceptions, and their emotional responsivity. The onset of 

this condition is so insidious that many have felt that it represented a basic 

genetic deficit, or at least, an organic deficiency. On the other hand, those 

who remit have generally shown little, if any, disturbance during their early, 

growth years, there is usually some understandable life crisis which appears to 

precipitate their overt psychosis, and they demonstrate minimal signs of distor

tions of their thinking and perceptions. During the acute, psychotic episode it 

is often difficult to distinguish these two groups, but some have commented upon 

the greater floridity of the reactive patients, as opposed to the picture presented 

by the process ones. 

A number of similarities have been demonstrated between organic patients 

and process schizophrenics, not only with regard to the difficulty with which these 

conditions are modified, but also with regard to their thought processes, psycho

logical test measures, and their physiological responsiveness to mecholyl 

(Becker 1956, 1959; Brackbill and Fine 1956; Meadow and Funkenstein 1950). 
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Electroencephalographs results have tended to be equivocal. Earlier 

studies suggested that there were differences in cortical excitability between 

schizophrenics and normals, but no particular pattern could be discerned 

(Hurst 1952, Ellingson 1954, Kennard 1956, Kooi and Thomas 1958). Interest 

then shifted to differences in arousal patterns. Blum (1957) reported that 

organics and schizophrenics were similar in response to stimulation and both 

differed significantly from normals. Conflicting evidence has been found by 

others (Wells 1962; Hein, Green, and Wilson 1962). The most recent area of 

interest has revolved around the question of an abnormally permeable arousal 

system or a defective homeostatis in schizophrenics. Little has been done to 

interrelate results of the various psychological and electroencephalographic 

areas. Furthermore, electroencephalographic studies have largely failed to 

take cognizance of possible differences within the overall schizophrenic clas

sification, some of which may be associated with the process-reactive con

tinuum. This study is an attempt to remedy some of these oversights and to 

relate EEG measures to standard psychological measures. 

Specifically, it is hypothesized that there will be a positive relationship 

between concrete thinking, perceptual disturbances, decreased arousal mani

fested on the electroencephalographic tracings, and process schizophrenia as 

defined by history. Secondly, it is hypothesized that schizophrenics who rep

resent the more extreme process group will manifest a greater degree of func

tional divergence than will those who present a less extreme history. The 

divergence is hypothesized to be in the direction of increasing organicity as one 

proceeds from reactive to process schizophrenia. 



CHAPTER 3 

METHOD 

Each experimental study of schizophrenia makes certain basic assump

tions regarding what manifestations are to be included within this diagnostic 

category. One of the assumptions of this study was that some of the symptoms 

presented by schizophrenics might also be an indication of some other personal, 

social, or physical deviation which was not an intrinsic schizophrenia manifes

tation. Secondly, it was assumed that there would be qualitative differences 

between symptoms which were properly a part of the schizophrenic category and 

those that were not, so that careful medical and clinical diagnostic procedures 

could distinguish the two. 

Subjects 

For the reasons cited above, great attention was paid to the selection of 

subjects, within the practical limitations afforded by the site of this study. Thus, 

no females could be included, nor was this the initial hospitalization for any of 

the subjects. On the other hand, all of the subjects had been living independently 

immediately prior to their hospitalization and were in the acute phase of the proc

ess, regardless of their classification on the process-reactive scale. No long 

term patients were retained at this hospital, thus obviating any need to distinguish 

between withdrawal from a chronic hospital atmosphere and schizophrenic with

drawal. 

All subjects were hospitalized, male veterans on an active treatment 

ward in a general hospital setting. The following selection criteria were used: 
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(a) a current staff diagnosis of schizophrenia as the primary diagnosis, (b) a 

maximum age of fifty, (c) average, or above, intelligence, (d) a minimum of 

eighth grade education, (e) middle class socio-economic status, (f) native, 

white American, or thoroughly acculturated Mexican-American, (g) freedom 

from confounding, secondary physical and behavioral difficulties. Socio

economic status and acculturation were based upon staff, clinical judgement 

and were included on the basis of suggestions that persons of different social 

classes and cultural traditions exhibit slightly different motivations for hos

pitalization (Chapman, Day, and Burstein 1961; Jackson 1960; Meadow and 

Stoker 1965). 

One of the diagnostic problems which is seldom mentioned in the liter

ature is that of distinguishing some of the social and behavioral problems of 

schizophrenics from behavior which, more properly, falls within a separate 

category. For example, in our culture, many schizophrenics will also exhibit 

problems with alcohol or will have been imprisoned for varying periods of time. 

A person who commits murder because the "the mark of Satan was upon his brow" 

and who remains delusional for a period of time following the incident, is clearly 

psychotic. His inability to get along in society fifteen or twenty years later may, 

or may not be a direct consequence of any schizophrenic manifestations. Simi

larly, the use of alcohol may begin as a naive attempt to overcome interpersonal 

anxiety, while the liver damage, symptoms of a chronic brain syndrome, or 

repeated offenses associated with the abuse of alcohol would not be included as 

schizophrenic problems. Accurate clinical judgements of this type are not always 

possible; however, the degree of staff communication, the experience and general 

quality of the staff, and the extensive record-keeping of a Veteran's Administration 

hospital all served to increase the validity of such differentiations for this study. 
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Exclusions on the basis of physical disease were determined on the basis 

of factors which affect EEG tracings. Thus, in addition to the obvious exclusions 

due to a chronic brain syndrome or a convulsive disorder, persons who had such 

physical problems as emphysema, a thyroid deficiency, diabetes, or other me

tabolic disturbances were also excluded. Electroconvulsive treatments were 

seldom performed at this hospital so presented no problems. Some of the pa

tients may have received such treatments during previous hospitalizations; how

ever, at the time of this study, no residual effects were clinically apparent. 

A total of 29 subjects were included in the study. With the exception 

of those few who chose not to become subjects in the study, this included all the 

patients who met the selection criteria and who were available for testing during 

the year that the study was in progress. The length and complexity of the EEG 

procedures, plus the fact that the tracings had to be made at a separate hospital, 

approximately 10 miles away from where the patients were hospitalized, required 

that the patients be sufficiently in contact to be able to cooperate with the proce

dures. Thus, some persons were transferred or left the hospital prior to the 

time that testing could be scheduled. 

The subjects were empirically grouped on the basis of a social history 

scale and ranged in age from 21 to 49 years with a mean age of 37.2 years. 

There were no significant differences in the mean ages for the process, mixed, 

and reactive groups. By chance, however, the patients who were rated proc

ess on the social history scale achieved higher mean vocabulary scale scores 

than those who were rated as reactive. The relevant information is given below: 

Group Number Vocabulary Difference t 
Reactive 7 9.6 
Process 9 11.8 2.2 1.69 
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The difference did not reach the level required for a 2-tailed test of significance 

(P 0.20 < 11.69 > P 0.10), but the trend suggested will be discussed in Chapter 5. 

Educationally, the range was from an eighth grade level to one patient 

with a master's degree. A total of nine had attended college for at least one 

semester and six had received a trade school education. 

Experimental Procedure 

Following the establishment of the diagnosis and the staff agreement that 

they met the selection criteria, each subject was asked to fill out a self report 

history based upon the Phillips Prognostic Scale. The information thus obtained 

was supplemented by the individual therapist and the ward staff so as to conform 

as closely as possible to the case history scale proposed by Phillips (1953). The 

process-reactive rating was obtained from this combined procedure. The mean 

Phillips scores for the three groups are given below: 

Group Number Mean Phillips Score 
Reactive 7 1.7 
Mixed 10 3.1 
Process 8 4.3 

Each person was asked to self administer the MMPI and was individually 

tested on the WAIS vocabulary scale, the Benjamin Proverbs (PROV), the Trail 

Making test (T-M), and the Graham-Kendall Memory for Designs test (MFD). 

Wherever appropriate, answers were recorded verbatim. All tests were scored 

by the examiner. 

The WAIS vocabulary scale was used to provide the correction factor 

for the MFD and PROV as well as providing an independent check to see that 

selection criteria had been met. In a similar fashion, the MMPI was used as an 

independent check of the diagnosis as well as providing subscales of interest 

(Dahlstom and Welsh 1962). 



Perceptual distortion, as demonstrated on the MFD, was scored ac

cording to Graham and Kendall's (1946, 1947) original system; however, per

ceptual rigidity and motor speed, as measured on the T-M test, were scored in 

accordance with Reitan (1955). The PROV score was calculated in accordance 

with the standard score difference proposed by Becker (1956) so as to include 

a correction factor for estimated intelligence. 

As stated before, the EEG tracings were made at a second hospital, 

and were recorded by the technicians employed there. The technicians were 

under the supervision of the neurological consultant for this project who served 

on the staff of both hospitals. The EEG experimental procedures were not a 

part of the routine clinical tracing although the technicians were familiar with 

their theoretical principles. Hence, the technicians were provided with detailed, 

written instructions for the procedure to be followed and were given one practice 

session prior to the collection of the data. In addition, they were supervised 

during the first few experimental sessions. Later, either the experimenter or 

her committee chairman was available to provide supervision of the EEG 

measures. 

Recordings were made with the patient in a recumbent position in a 

semi-darkened room. The recording apparatus was separated from the patient 

by a low partition, and the room was separated from the main part of the hos

pital so as to cut down on extraneous noise. 

Tracings were recorded on a Grass, 8 channel recorder, model DI-C. 

Pin and disc electrodes were attached bilaterally over the occipital, parietal, 

central, anterior temporal, and temporal regions, from which monopolar and 

bipolar recordings were obtained. The leads of interest in this study were either 



05-C3 or 06-C4 (whichever lead provided the clearest alpha) with C3-FP1 or 

C4-FP2 providing a check on eye blinks. 

A routine clinical tracing, consisting of monopolar and bipolar re

cordings, 15 minutes of resting record, and 3 minutes of hyperventilation was 

obtained on each patient. These were read by the neurological consultant to 

form a clinical impression based upon the usual clinical criteria of asymmetries, 

dysrhythmias, focal disturbances or other abnormal signs. It had been planned 

to have the neurologist blind-read the records to categorize them as to whether 

they were organic or non-organic; but, due to his untimely death, this had to be 

abandoned. 

In addition to the above, clinical portion of the tracing, the following 

experimental procedures were used: 

a. The duration of the arousal, or blocking, response (BLK-DTJR) of 

the occipital alpha rhythm to brief, high intensity flashes of light. A Grass PS-2 

photostimulator was used to deliver the flash stimuli at intensity 16. The lamp 

was positioned 8 inches in front of the patient's closed eyes and the stimuli were 

delivered at intervals varying from 5 to 10 seconds, during alpha bursts, for a 

period of five minutes. According to Wilson and Wilson (1959), after the first 

minute, these responses are highly stable and are little influenced by environ

mental noise. The duration of these responses was measured by the method 

developed by Wilson and Wilson, in which they measured the recordings from the 

crest of the last complete alpha wave following the stimulus to the crest of the 

next sequence of three or more waves to appear. In accordance with Blum (1957), 

we assumed that we were testing either the brain stem reticular system, the 

cortical arousal system, or both. 



b. Photic driving responses to flashing light. The same photic stim

ulator was used at intensity 4 to deliver repetitive flash stimuli at frequencies of 

3, 6, 8, 10, 12, 14, 16, 18, 20 per second. The flashing light was presented for 

20 seconds at each frequency with 10 second intervals between. The frequencies 

were presented in both ascending and descending order. The amount of driving 

was analyzed manually by measuring the percent time waves of 10 microvolts or 

greater were driven at each flash frequency during each 20 second burst. In ac

cordance with previous reports suggesting that photic driving responses are 

relatively attenuated in the high frequency range in disturbances of cerebral 

physiology (Kooi et al. 1957, Kooi and Thomas 1958), a comparison of the re

sponse to high (% High) and low (% Low) frequency stimulation was made. 

Without instrumental frequency analysis, it is difficult to quantify the 

degree of harmonic or subharmonic response. However, it was possible to make 

a gross determination of the percent time high amplitude harmonics were clearly 

visible in the record (HAR-HI, HAR-LO). 

c. The frequency of the resting alpha, or dominant, rhythm was ana

lyzed by measuring a total of twenty-five, 20 second samples of artifact free 

resting records (A-Rate). Alpha slowing has not been consistently associated 

with cerebral dysfunction, however, certain studies suggest that alpha slowing 

is associated with a disturbance of cerebral physiology, particularly a metabolic 

disturbance (Hill 1957). 

d. The amplitude of the resting record was also measured using the 

same samples as were used for the resting alpha rate (A-Ampl). The determina

tion was made wave by wave, measuring from crest to trough. Some authors 

(Kennard 1956) have suggested an attenuation of the alpha amplitude is a more 

sensitive measure of disturbed cerebral functioning than alpha slowing. Others 
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however, have reported evidence to the contrary and cited evidence that the ampli

tude is affected by such factors as level of attention, anxiety, etc. (Brazier 1958, 

1967; Obrist and Henry 1958; IJlett et al. 1953; Morrell 1966). 

The electroencephalographic measures were compared with evidence of 

disturbed thought processes and perceptual disturbances in the overall compari

son of the process-reactive schizophrenics. 



CHAPTER 4 

RESULTS 

Although twenty-nine patients were included in the study, complete test 

results were obtained on only seventeen due to such factors as early discharge 

of patients before they had completed all of the tests, equipment failure, eye 

blinks or muscle spasms which rendered a portion of the EEG tracing unusable, 

etc. Therefore, when t-tests of means were used to compare the process and 

reactive groups on the individual tests, the actual number of subjects who had 

completed each test was used. In the overall comparison between the three 

groups (reactive, mixed, and process), however, mean sub-group raw scores 

were used to fill in the missing cell entries for eight subjects, each of whom 

had completed at least three-quarters of the tests, so as to preserve as much 

of the data as possible. In no case were more than two substitutions made for 

any one test. Thus, a total of twenty-five patients were able to be included in 

the overall comparison. 

Mean group comparisons between the process and reactive groups were 

calculated for each test. The mean of each test for each group is given in the orig

inal score terms. The results of these t-tests are given in Table 1. While not 

all differences were in a direction compatible with the thesis of increasing organ-

icity associated with increasing Phillips Scale scores, the only two scores to 

reach the 0.05 level of significance (C-PROV and A-RATE) were in the expected 

direction. 

Of particular interest, is the shift in the direction of scoring produced 

by the use of a correction factor of estimated intelligence on the proverbs test 
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Table 1. Process and Reactive Mean Test Differences in Original 

Score Terms 

Mean Mean Level of 
Test Reactive Process df t Significance 

Vocab. 9.60 11.80 14 1.69 0.10b 

PROV 2.60 2.72 14 1.33 N.S. 
C-PROV* 54.30 44.90 14 1.76 0. 05a 

MFD 5.40 3.00 14 1.40 N.S. 
C-MFD* - 0.10 0.20 14 0.20 N.S. 
T-M 8.80 10.20 13 0.70 N.S. 

MMPI Subtests: 

F 68.00 73.00 12 0.05 N.S. 
F-K 17.80 24.70 12 1.10 N.S. 
Es 31.50 43.20 12 1.10 N.S. 
PSYCH-I0 73.00 72.40 12 0.02 N.S. 
NEUR-ld 83.70 70.80 12 1.30 N.S. 

EEG Subtests: 

A-Rate 11.40 9.90 13 2.08 0. 05a 

A-AMPL 3.60 3.80 13 0.28 N.S. 
% BLK 47.00 47.29 11 0.003 N.,S. 
BLK-DUR 32.40 28.10 11 0.75 N.S. 
%-High 62.20 57.10 13 0.98 N.S. 
%-Low 60.10 59.20 13 0.15 N.S. 
HAR-HI 19.04 16.17 13 0.59 N.S. 
HAR-LO 30.68 22.91 13 0.90 N.S. 

•Score corrected for estimated I.Q. 

a Significant at the 0.05 level. P = 0.05. One-tailed test of significance, 
b Significant at the 0.20 level, but does not reach the 

0.10 level. 0.20<P > 0.10. Two-tailed test of significance. 
c Mean score of Pa, Pt, Sc, & Ma scores on MMPI. Psychotic Index, 
d Mean scores of Hs. D, & Hy scores on MMPI. Neurotic Index. 



(PROV). The correction factor is the standard score difference between a pre

dicted proverbs score based upon a vocabulary estimate of verbal intelligence 

and the obtained proverbs score. Before the intelligence score correction was 

made, process patients achieved higher mean scores with the difference just 

missing the 0.10 level of probability (t = 1.33, df 14; 1.10 = 1.34, df 14). How

ever, when one corrects for estimated intelligence, not only does the probabil

ity level change, but reactive patients achieved higher mean scores under these 

conditions (t = 1.76, df 14; t. 05 = 1.76, df 14). Thus, the reactive patients ap

pear to be significantly better than the process patients at utilizing their intel

lectual potential. While these results do not reach the level of significance 

reported by Becker (1956), they do point out the value of using the correction 

factor whenever this measure is used. 

Also of interest was the minimal difference between the mean scores 

for the two groups on the F scale of the MMPI and the mean Psychotic Index 

score (PSYCH-I) of the MMPI. The t score values are t = 0.05 for the F scale 

and t = 0.02 for PSYCH-I. Thus, both groups achieved significant elevations 

and are almost identical on these two measures. Brackbill and Fine (1956) 

failed to find any evidence of schizophrenia among the process patients and 

questioned whether or not they represented the same schizophrenic process as 

the reactives did. On the basis of both the MMPI and the staff diagnosis, how

ever, one may conclude that the patients included in this study were equally 

psychotic and equally representative of schizophrenia. 

Of the electroencephalographic measures, only the alpha rate (A-Rate) 

achieved the 0.05 level of significance. The process patients demonstrated a 

significant slowing of the alpha rhythm. 



Prior to making the overall comparison, all scores were transformed 

into t-score units. Some scales were inverted to permit low scores to be in 

the direction of organicity on all tests. For example, T-M scores were 

measures of time so that a person who was slow on this test was judged to be 

more organic; whereas, proverbs scores are qualitative measures and low 

scores, rather than high ones as on the T-M, are suggestive of organicity. 

Thus, in putting the scores into t-score units, the T-M scores would be 

inverted; whereas, the PROV scores would not. No EEG scores were in

verted. 

The following subtests were dropped from the overall analysis since 

they were highly correlated with measures which were being used: PROV, MFD, 

Es, and F-K. 

An unweighted means solution to the problem of unequal group size 

(Winer 1962) was used in the overall analysis. The results may be found in 

Table 2. 

As can be seen by the results, grouping the patients on the basis of a 

social history scaling for the process-reactive continuum proved to be signif

icant at the 0.05 level of probability. There were no significant differences 

between any of the tests, nor was the interaction between the process-reactive 

level and the test used significant. 

Hartley's test of homogeneity of variance revealed that, while there was 

no overall violation of the assumption of homogeneity with regard to the process-

reactive levels (conservative test of F max. = 2.52, df 3, 9; Critical value 

F max. 0.95 = 5.34), there was a serious violation of the assumption of 



Table 2. Analysis of Variance for Process, Mixed, and Reactive 

Groups on All Tests 

Source SS df MS F P 

Between Levels* 4,385.71 24 182.74 1.20 N.S. 

P-R Levels 1,225.42 2 627.71 4.13 0.05 

Subjects Within Levels 3,345.95 22 152.09 

Within Levels* 17,528.77 300 58.43 N.S. 

Tests 24.81 12 2.07 N.S. 

Tests x Level 1,253.70 24 52.24 N.S. 

Tests x Subjects 
Within Levels 15,907.65 264 60.26 

* In an Unweighted Means solution to the problem of unequal group size, 
the Sums of Squares estimates are not numerically equal. 
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homogeneity with regards to their performance on the various tasks 

(F max. = 7.27, df 3,108; Critical value F max. 0.95 = 1.00). It would 

appear, therefore, that the patients do not all respond to the tests in the 

same way. 

The performance of the three groups on these tests is illustrated on 

Figure 1. As is immediately apparent, there is little consistency demonstrated 

between the performance on one task and the performance on another. Only on 

some of the tests, does the performance of the process group or the performance 

of the mixed group show greater "organicity" than that of the reactive group. 

In order to clarify the situation, the experimental measures were 

separated into those which discriminated well and those which did not. The 

tests which did not appear to be useful as discriminators were: PSYCH-I, 

C-MFD, A-AMPL, % BLK, % LOW, and HAR-HI. These are graphed 

separately on Figure 2. 

Inspection of this figure reveals several patterns of scores on the various 

tests suggesting that there may be factors in operation to produce these scores 

which are not reflected by a process-reaction scale. A corollary of this 

assumption is that there would be no homogenity ofvariance among the measures 

classed as poor discriminators. Thus, a separate test of homogeneity of 

variance was performed on the poor discriminators which demonstrated that 

there was, indeed, a serious violation of the assumption of homogeneity both 

with regard to the process-reactive level (F max= 7.61, df 3,9; Critical 

value F max 0.95 = 5.34) as well as the test response within each level (F max = 

11.29, df 3, 45; critical value F max 0.95 = 2.13). 
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Figure 3 graphs the results of those tests which discriminated well 

between the three groups. The good discriminators were: C-PROV, T-M, 

NEUR-I, A-RATE, BLK-DUR, % HIGH, and HAR-LO. Inspection, suggests 

that performance on these tests was affected by factors relating to the process-

reactive level. To test this possibility, a second analysis of variance was 

performed using only these tests. These results are found in Table 3. It 

is immediately apparent that, on these tasks, there was a significant differ

ence between performance on the various tests as a function of factors 

involved in the process-reactive level. Furthermore, the difference is a 

highly significant one, beyond the 0. 001 level of probability that such a 

difference would occur by chance. 

Hartley's test of homogeneity of variance was again performed. Again, 

there was no violation of the assumption of homogeneity for the various levels 

(F max. = 1.29, df 3. 9; Critical value F max. 0.99 = 8.5). Neither was there 

any violation of the assumption of homogeneity with reference to the perform

ance of the subjects within each level on the tests which discriminated well (Fmax. 

= 2.01, df 3,54; Critical value Fmax 0.95 = 1.85 and Fmax 0. 99 = 2.2, df 3,60). 

Thus, the use of the process-reactive level not only reduced the variability of 

schizophrenics on e. group of tasks to an acceptable level, but it was also able 

to demonstrate highly significant differences between the groupte performance 

on these tests as a function of the level of social development. 

It must be noted, however, that the tests were separated into good and 

poor discriminators on the basis of a post hoc analysis of the way in which this 

group of subjects responded to these tests. Furthermore, the good discrimin

ators were chosen in such a manner as to maximize the possibility of achieving 
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Table 3. Analysis of Variance for Reactive, Mixed, and Process 

Groups Using Only "Good Discriminator" Tests 

Source SS df MS F P 

Between Levels* 3,615.59 24 150.7 1.87 0.10 

P-R Level 1,284.38 2 642.2 8. 00 0.001 

Subjects Within 
Levels 

1,771.10 22 80.5 

Within Levels* 14,523.4 150 96.82 N.S. 

Tests 8.16 6 1.36 N.S. 

Levels x Tests 415.59 12 34.60 N.S. 

Tests x Subjects 14,025.3 132 106.3 

* In an Unweighted Mean solution to the problem of unequal group size, 
the Sums of Squares estimates are not numerically equal 



significant results. On the other hand, the failure to achieve pure categories 

except among the good discriminators as well as the number of tests which 

reflected a similar response pattern suggests that the good discriminators 

are representative of a valid dimension of schizophrenia. Any final conclusion 

regarding the validity of these claims, however, must be withheld until the 

experiment is replicated using a larger group of subjects. 

Summary of Results 

In summary, the hypotheses presented have received limited support. 

The extreme groups demonstrated significant differences on only two tests, 

the Benjamin Proverbs test, when the score was corrected for estimated 

intelligence, and the rate of the alpha rhythm. Separation of the patients 

into three groups (reactive, mixed, and process) on the basis of their Phillip's 

Scale scores provided a measure of discrimination on all of the tests; however, 

there was considerable inconsistency with regard to the way in which the subjects 

at different levels responded to the tests. 

A graph of the responses on the tests illustrated the problem and the 

tests were separated into those which were good at discriminating between 

the groups and those which were poor at this. Figures 4 and 5 show the 

shape of the curves found for the poor and the good discriminators, respec

tively. 

When the tests which proved to be poor discriminators were analyzed 

as a group, it was found that there was a serious violation of the assumption 

of homogeneity of variance both with regard to the classification into levels as 

well as the responses to the various tests within each level. On Figure 4, one 



can see that the psychotic index and alpha amplitude scores are remarkably 

close for the three groups. Earlier, it had been noted, that the lack of 

discrimination between the three groups on the psychotic index was a secondary 

confirmation for the belief that the patients in the three groups were equally 

psychotic. Now, it would appear, that the amplitude of the alpha rhythm was 

also affected by other factors than the process-reactive level. The remainder 

of the poor discriminators, the Memory for Designs (corrected for estimated 

I. Q. )> the % time that single flash stimuli produced blocking of the alpha 

rhythm, the % time that the alpha rhythm responded to photic driving stimuli 

at low frequencies, and the number of harmonic responses produced at high 

frequency stimulation, showed similar patterns. None of the differences 

between the groups were very large, and the curve of the responses suggested 

the possibility of curvilinearity. 

The good discriminators, shown in Figure 5, demonstrate greater 

linearity. The good discriminators were: the Benjamin Proverbs test, which 

had been corrected for estimated intelligence; the Trail Making test; the 

Neurotic Index; the rate of the alpha rhythm; the duration of blocking response 

to single flash stimuli; the percent time the alpha rhythm was driven by high 

frequency photic stimulation; and the number of harmonic responses produced 

at low frequency photic stimulation. 

A separate analysis of variance was performed using only the tests which 

appeared to discriminate the groups well. This analysis indicated that these 

tests did, indeed, discriminate well. There was a significant difference be

tween the performance on the various tests as a function of the process-reactive 

level. Furthermore, the difference was a highly significant one, beyond 

the 0.001 level of probability that such a difference would occur by chance. 
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Hartley's test of homogeneity of variance revealed no violation of the assumption 

of homogeneity either as a function of the level or as a function of the variance 

within the level. Thus, factors measured by a scale of social development were 

able to provide a significant degree of discrimination of schizophrenic subjects 

on some conceptual, perceptual, and electroencephalographic tasks. 

Caution was advised concerning the need for replication of the study 

prior to any acceptance of these results as representative of a valid dimension 

of schizophrenia. It was suggested that it would be unlikely that such significant 

results would be obtained on this many tests covering such a broad range of 

modalities; however, the method of test selection, by post hoc analysis was 

such that it would maximize chance similarities. 



CHAPTER 5 

DISCUSSION OF RESULTS 

While the prediction that process schizophrenics would demonstrate a 

greater physiological deficit than mixed or reactive schizophrenics received 

limited support, some of the sub-assumptions involved in the hypothesis did 

not demonstrate the predicted group differences. The use of a social history 

measure of psychological development proved to be a useful device and should 

add to our understanding of the nature of the deficit. In view of the accuracy 

with which relative performance on some of the test measures used were 

able to be predicted by use of this scale, it would appear that either the deficit 

is inherent in the system, thus, affecting the psychological development of the 

individual, or, it may be, that poor social and psychological development 

produce a chronic frustration which is reflected in the physiological measures. 

Insofar as measures which failed to demonstrate a strong relationship to 

social history factors are concerned, these would either appear to be measures 

which have not been consistently associated with schizophrenic deficit or they are 

of such a nature as to require instrumental analysis to be found with any high 

degree of accuracy. 

Specifically, there was a failure of the process group to show any decrease 

of amplitude or voltage as opposed to the mixed or reactive groups. While this 

measure is affected by a number of factors such as drugs, evoked potentials, 

and other factors, it is frequently viewed as a measure of the arousal level or 
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the amount of information input (Lindsley 1957; Sugarman et al. 1964; Marjerrison, 

Krause, and Keogh 1968). The latter two studies used a Drohocki integrator to 

provide a cumulative record of the mean voltage as well as the variability of this 

measure. On the basis of this cumulative measure, they found that chronic 

schizophrenics were not only less variable than normals, but they also had a 

lower mean amplitude of the alpha rhythm than the normals did. This, they 

interpreted, as an indication of a chronic state of hyperarousal, or "information 

input overload" on the part of chronic schizophrenics. While the technique 

employed by these authors was vastly different from the one employed in this 

study (a cumulative record as opposed to a sampling of the "best" alpha in each 

10 seconds of resting record in this study), this study not only failed to find any 

decrease in the amplitude, the mixed and process groups demonstrated a mini

mal increase in amplitude, when compared with the reactive group. No great 

significance can be attached to this, though, since this difference was the 

smallest of all the differences found in this study. 

A second assumption which failed to be born out was the failure of the 

Memory for Designs test to reveal any differences between the groups. This 

test is particularly sensitive to concomitants accompanying seizure patterns 

even when the seizure produces no noticeable subjective or behavioral mani

festations (Hovey 1961); thus, it had been hypothesized that the non-specific 

EEG abnormalities reported by some of the earlier workers might be revealed 

as a function of this measure. Neither the uncorrected nor corrected form 

revealed any differences. It is not known whether any of these non-specific 

abnormalities were present in this population, since the neurological classi

fication of the tracings had to be dropped from the study. The failure of this 
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measure to reveal any group differences would suggest, however, that no 

cortical lesion would be evidenced in any of these patients, even of a minimal 

nature. 

Along with the MFD, other measures which did not demonstrate the 

predicted group differences were the percent time the blocking response occured 

following a single flash stimuli, the percent time the alpha rhythm was driven 

with low frequency repetitive flash stimuli, and the number of harmonic respon

ses which were apparent during high frequency stimulation. None of these meas

ures had been uniformly found to reveal differences between schizophrenics and 

normals; but one should note that, in this study, the differences were relatively 

small and there was a curvilinearity shown in the shape of the curves. On the 

MFD test, the percent of blocking, and the percent of photic driving at low fre

quencies, the mixed group produced more harmonics at high frequencies. The 

exact, physiological nature of these responses is not known; however, one must 

consider the possibility that the shape of the curves is merely a chance phenom

enon in measures which are known to be affected by a number of variables. For 

example, Salamon and Post (1965) indicated the necessity of obtaining a baseline 

measure of the alpha rhythm to determine the amount of blocking performance. 

The percent time of blocking is a function of the ongoing activity as well as the 

stimulus input. Similar, complex response patterns may be hypothesized for 

the other measures. 

One of the measures which did prove to be valuable was the duration of 

the blocking response. Both the process and mixed groups demonstrated a 

shortened duration when compared with the reactive group. This suggests that 

the underlying rhythm is more resistive to change in these groups. Wells (1962) 



found that organic patients habituated more rapidly than did normals; and 

Berlyne and McDonnell (1965), in testing normals, found that an increased 

duration of the blocking response was associated with greater stimulus 

complexity (increased information) and increased anxiety. On this basiy, the 

shorter duration demonstrated by the process and mixed level patients would 

suggest a decrease in manifest anxiety and/or a withdrawal from stimulus 

input. 

The poorer performance in the face of shifting stimulus input would 

appear to be reflected also in the perceptual sphere, on the Trail Making test. 

This relatively simple task requires timed, serial shifts of attention such that 

persons who exhibit a reduced attentiveness to complex stimuli would respond 

more slowly and would produce more errors. Again, the process and mixed 

groups proved to be less efficient at this task than was the reactive group. 

Relatively little has been written lately regarding the rate of the resting 

alpha rhythm in schizophrenics. Lindsley (1957) proposed that the alpha rate 

was an index of cortical excitability such that, as the reticular system became 

increasingly activated, the undifferentiated cell assemblies become differen

tiated into smaller groupings, each occilating at its own intrinsic rate with the 

aggregate rate increasing as a function of the number of smaller groupings 

which are active. Lansing and Schwartz (1956) demonstrated that the reaction 

time to stimuli is reduced if the reticular system is activated. Thus, the alpha 

rate could possibly perform a "gating" function such that incoming stimuli are 

paced by it. Obrist and Henry (1958) noted that aged patients with organic 

diagnoses had a high incidence of slow wave activity; whereas, aged, functional 

psychotic patients who lacked any organic involvement failed to demonstrate this 
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condition. More recent studies suggest that the rate decreases with thyroid 

deficiency (Lansing and Trunnell 1963), increased steroid excertion (Murawski 

and Burns 1966) and a periodic psychotic depression (Harding et al. 1966). 

Marjerrison and Keogh (1967) inferred that a high input level of unpatterned 

stimuli was the basis of the decreased alpha rate they found using schizophrenics 

in a modified sensory deprivation situation. 

Thus, it would appear that a number of factors lead to a reduction of the 

alpha rate. While some of the factors fall within the generally recognized limits 

of the organic classification (lowered metabolic rate, decreased blood flow to the 

brain, or organic changes associated with aging), others represent a less direct 

organic manifestation. Among the latter are the correlation of a reduction in 

the alpha rhythm with increased steroid production and the association of a 

periodic psychotic depression with a reduction in the alpha rate. One should 

note that significantly elevated steroid levels have also been associated with 

psychotic depression (Board, Persky, and Hamburg 1956) and an elevation of the 

steroid level has been frequently used as one indication of the physiological 

response to stress (Bliss et al. 1956). Thus, one might infer an inter

relationship between stress and the alpha rate. Insofar as a high incidence of 

unpatterned stimuli may be considered to be a stress inducing stimuli, it would 

tend to fall within this formulation also. 

While it is interesting to speculate on the possible relationship of stress 

and the alpha rhythm as a means of controlling incoming stimuli within physiol

ogically tolerable limits, one should not lose sight of the fact that none of the 

groups included in the present study displayed a mean alpha rate outside of the 

normal range of 9-11 cps. (reactives = 11.4 cps; mixed = 10.4 cps; process = 

9.9 cps.). The best general conclusion, then, would appear to be that as one 
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proceeds from the reactive to process schizophrenia classification, there is a 

significant group shift in the level of arousal (P. > . 05). The group shift is 

in the direction of organicity, but the differences between the groups are too 

small to permit individual prediction. 

Further interest is provided by studies of anxiety. It is generally 

accepted that the neurotic index of the MMPI is a measure of overt anxiety 

(Dahlstrom and Welsh 1962). On this measure, all three groups displayed a 

significant amount of anxiety when compared with normals (reactives 83.72 t, 

mixed 70.83 t, and process 70.79 t), with the reactive group just failing to 

reach the 0.10 level of significance. One must conclude, however, that the 

reactive patients do, indeed, reflect a greater manifest anxiety than do the 

other two groups when one considers that increased photic driving at high fre

quencies is also considered to be a function of increased overt anxiety levels 

(Ulett et al. 1953, Shagass 1955). 

A number of authors have commented upon the dissociation, or inverse 

relationship, between behavioral and physiological arousal (Fedio et al. 1961; 

Venables and Wing 1962; Daniel 1965; Buss and Lang 1965; Venables 1966). 

While none of these studies utilized the process-reactive classification, the 

evidence presented by these authors points, to the generalization that chronic, 

non-paranoid schizophrenics who are withdrawn manifest responses on a 

variety of measures which are presumed to be indicative of an increased arousal. 

Many, but not all, of the measures suggest a diminished responsiveness of the 

sympathetic nervous system which may be a function of the high initial levels 

found in some of these areas of activity (Lang and Buss 1965). For example, 

high pulse rates and high levels of electromyographic activity have been found 

in chronic schizophrenics. On the other hand, Bliss et al. (1956) found normal 



steroid levels in chronic schizophrenics who had been psychotic for five or more 

years, as contrasted with the elevated levels found in acute schizophrenics. 

Both Buss and Lang (1965) and Venables (1966) suggest the possibility of an 

inverted U-shaped function between performance and arousal such that, within 

the normal range, increased arousal is accompanied by an increased readiness 

to respond; whereas further increases in physiological arousal, in the abnormal 

range, produces a loss of efficiency and ultimately, apathy, withdrawal, and a 

lessened ability to respond. Even if this construct is proven to be correct such 

that, as Venables contends, chronic schizophrenics manifest hyper- rather than 

hypo-arousal, one should note that this is not a simple relationship which is 

found to the same extent, or even in the same direction, in all measures of 

physiological arousal. 

With the exception of a few measures which were open to a number of 

alternative hypotheses, the patients in the present study demonstrated decreasing 

electrical responsiveness as one progressed from the reactive to the process 

level. This would appear to contradict Venables position and be in support of 

the view that process schizophrenics, at least during an acute exacerbation of 

the schizophrenic process, demonstrate a central hypoarousal when they are 

contrasted with reactive schizophrenics who are also in the acute phase of the 

process. On the other hand, the slight mean elevation of these measures in 

the reactive schizophrenics as well as the failure of any of the mean process 

scores to fall below the normal range, suggests that within the process group, 

the psychosis, itself, may be serving to ward off the acute discomfort of a 

hyperaroused, panic state. While this would not directly contradict Venables 

position, it would suggest the possibility that some of the hyperarousal reported 

in chronic schizophrenics may be a consequence of the long-term stresses 
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accompanying hospitalization rather than being direct manifestations of the 

schizophrenic process per se. 

In summarizing the effects of stress upon anxiety and performance, 

Martin states: 

There appears to be two rather loose empirical generalizations that 
can be reached. . .: (a) that tasks involving relatively stronger and 
more competing responses are more subject to the impairing effects 
of stress, and (b) increasing stress results in improved performance 
up to a point and impairment thereafter. There is no particular evi
dence in this area to warrant the separation of anxiety as a construct 
from the other, more general constructs such as "arousal", or "drive". 
(Martin 1961, p. 248). 

To this, maybe added the suggestion that schizophrenics, too, demonstrate 

increasing anxiety up to a point and apathy, withdrawal, and, frequently, 

hallucinations thereafter. 

Conclusions 

This study generally supports the hypothesis of a physiological deficit 

in schizophrenia with concomitant conceptual and perceptual deficiencies. No 

conclusive evidence as to the nature of this deficit was found; however, the 

variables investigated generally support the hypothesis of a functional modi

fication of the reticular arousal system. While there was a shift in the 

arousal level in the direction one would expect with organic conditions as one 

proceeded from the reactive to the process classification, none of the mean 

process scores fell below the normal range. This was felt to support the 

hypothesis that within process schizophrenics the psychosis, itself, serves to 

ward off the acute stress of hyperarousal, rather than representing a hypo-

arousal state such as one would find in an organic condition or a hyperarousal 

state such as had been proposed by Venables (1966). No support was found for 

the alternative hypothesis of a cortical deficit as the locus of the functional dif

ferences. 
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The evidence is somewhat tenuous at present; however a deficiency of 

social development with an associated increase in interpersonal stress and com-

municational difficulties would not be counter-indicated by the evidence presented 

here. On the contrary, the highly significant relationship found between social 

history data, tests of conceptual, perceptual, and electroencephalographic func

tioning, would tend to lend support to such a social hypothesis. One must again 

caution, however, that the overall statistically significant differences were 

achieved by a post hoc selection of tests which would enhance any differences 

between the groups; hence the study will require replication on a larger group 

of subjects before any firm conclusions can be drawn from the data presented 

here. 
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