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The distinction of positive and negative symptoms in 

schizophrenia was examined in relation to demographic, 

clinical and neuropsychological measures. Forty-nine male 

and 21 female schizophrenics, with an average age of 33.17 

years, were included. All subjects were rated on the Scale 

for the Assessment of Negative Symptoms (SANS) and the Scale 

for the Assessment of Positive Symptoms (SAPS). Negative 

symptoms were shown to comprise a distinct clinical 

dimension. Inter-rater reliabilities ranged from .57 to .78 

for SANS, and -.18 to .66 for SAPS. Correlational analyses 

revealed little association between positive and negative 

symptoms, or between symptoms and subject characteristics. 

Three dimensions identified were impoverishment, reality 

distortion, and oddity. Fifty subjects completed the 

neuropsychological testing. Impoverishment was the only 

syndrome associated with Horn's attentional, memory, and 

cognitive speed functions. Results were discussed in terms 

of the implication of an attention deficit with negative 

symptoms. The low correlations between education and test 



performance were interpreted as supporting Horn's factor as 

reflecting CNS dysfunction. 
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CHAPTER I 

INTRODUCTION 

Psychologists who work in psychiatric settings are 

frequently asked to determine if patients' behavioral 

disturbances reflect "organic" or "functional" disorders. 

To help make the decision, many clinicians rely on 

screening tests or comprehensive neuropsychological 

batteries. While a number of the existing psychological 

tests, such as the Halstead-Reitan Neuropsychological 

battery (Reitan, & Davison, 1974) and the Luria-Nebraska 

Neuropsychological battery (Golden, Hammeke, & Purisch, 

1980), have been found sensitive in detecting organic brain 

impairments, there are some practical problems when these 

tests are used for the purpose of differentiating brain 

damaged from chronic psychiatric patients. Heaton and 

Crowley (1981) pointed out that many existing 

neuropsychological tests were standardized and validated by 

comparing brain-injured with nonbrain-injured individuals. 

Since the effects of behavioral and emotional disturbances 

on task performance have not been fully understood, results 

are inconclusive. In fact, lack of motivation in chronic 

schizophrenic, and effects of institutionalization and 

medication have often been suggested as reasons for the 

failure of neuropsychological tests to differentiate 
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brain-injured from chronic schizophrenics (Goldstein, 1978; 

Heaton, Baade, & Johnson, 1978). 

Another problem with using neuropsychological tests to 

distinguish "organic" from "functional" disorders is that 

neurological etiology for psychiatric dysfunctions is 

eliminated. Recent advances in sophisticated medical 

technology have made it apparent that some behavioral 

disturbances manifested by psychiatric patients are likely 

to be "organic" in origin. It is not to suggest that 

neuropsychological instruments should not be used with 

individuals who are inflicted with psychiatric disorders. 

On the contrary, when validated, neuropsychological testing 

can be helpful in delineating behavioral disturbances or 

symptoms that are most affected by organic brain pathology. 

Traditionally, studies designed to evaluate the utility of a 

neuropsychological task often focused on either its ability 

to differentiate diagnostic groups or to detect neurological 

defects. Few attempts have been made to relate cognitive 

deficits to symptoms or behavioral patterns of psychotic 

patients. Yozawitz (1986) suggested that the contemporary 

role of the neuropsychologist "has become less of a lesion 

detector and more of a neuro-behavioral descriptor of 

functional strengths and weaknesses" (p.123). The goal of 

the present study was to examine the level and pattern of 

cognitive functioning of schizophrenic patients who manifest 

different clinical symptomatology. Since it is generally 



agreed that schizophrenia is heterogenous, identification of 

any cognitive deficits associated with different symptom 

patterns is important in the subtyping and the understanding 

of etiological factors and treatment modalities for 

schizophrenia. 

Neurological Abnormalities and Schizophrenia 

To investigate the relationship between 

neuropsychological- functions and behavioral patterns of 

schizophrenia, one would want to know if schizophrenia is 

indeed associated with brain pathology. The search for a 

neuropathological basis of mental disorders can probably be 

traced back to early ancient history when people, led by 

Hippocrates, began to emphasize the brain as the central 

organ of intellectual activity (Coleman, 1976). Only since 

approximately the beginning of this century have more 

systematic and scientific endeavors been attempted in both 

conceptualization and research into the biology of 

schizophrenia. 

Two key figures are particularly significant in the 

history of the neuropathological concept of schizophrenia. 

Kraepelin, who first coined the term "Dementia Praecox", 

believed that the disorder was a disease entity possibly 

caused by some chemical disturbance in the brain (cited in 

Cancro, 1985). While agreeing on the general notion that 

schizophrenia is likely to be associated with 

biopathological damage of the brain, Bleuler, on the other 



hand, perceived the disorder as composed of syndromes with 

different etiologies (cited in Cancro, 1985). Lehmann 

(1985) noted that, Kraepelin "perceived schizophrenia as a 

unitary disease, Bleuler saw it as a group of clinical 

pictures" (p.3). It is amazing that this controversy has 

dominated the schizophrenic literature for the past 80 

years. 

Early scientific research using experimental and 

laboratory techniques has not been able to come to any 

definitive conclusion. Methodological problems associated 

with limitations of gross anatomical techniques and sampling 

biases accounted for most of the inconsistency. Later 

improvement in more precise post-mortem histological 

examination and in pneumoencephalographic techniques has 

generated voluminous studies in the search of cerebral 

lesions in schizophrenic patients. By the middle of this 

century, over 250 studies covering the organic basis of 

schizophrenia had been published (Lehmann, 1985). Despite 

this vigorous effort, little conclusive result has been 

ascertained (Sacchetti, Vita, Calzeroni, Invernizzi, & 

Cazzullo, 1987; Weinberger, Wagner, & Wyatt, 1983) . 

Greatly improved instrumentation of less invasive 

imaging techniques, including computed tomography (CT) 

scanning and magnetic resonance imaging (MRI), have 

permitted a clearer understanding of the relationship 

between neurological abnormalities and schizophrenia. It is 



now generally accepted among researchers that in many-

instances, chronic schizophrenics manifest organic 

abnormalities. Nevertheless, this contention does not 

prevail without challenge. At least two recent studies 

found no significant relationship between brain pathology 

and schizophrenia (Benes, Sunderland, Jones, LeMay, Cohen, & 

Lipinski, 1982; Jernigan, Zaty, Moses, & Berger, 1982). In 

a review of neuropathological studies of schizophrenia, 

Weinberger et al. (1983) concluded that, although some 

findings are more prevalent than others, there are no 

definitive neuropathological markers that are characteristic 

of all schizophrenic patients. The following sections 

present a review of results which are more consistently 

reported concerning structural neuropathological correlates 

of schizophrenia. The bulk of the literature focuses on 

organic abnormalities associated with atrophic or dystrophic 

changes in the brains of schizophrenic patients. These 

studies can generally be grouped according to the 

experimental techniques being used. 

Postmortem Studies 

The role of ventricular enlargement and/or cerebral 

atrophy in schizophrenia has been one of the most widely 

studied among the variety of neurological and metabolic 

correlates associated with schizophrenia. Early postmortem 

histological studies contributed little to our 

understanding. Most of them failed to confirm the notion of 



abnormal ventricles in schizophrenia. A number of 

procedural and/or technological limitations may account for 

this failure. Weinberger and his associates (Weinberger, 

Torrey, Neophytides, & Wyatt, 1979a) pointed out, "Agonal 

premortem events, coincident illnesses, edema, and 

postmortem extraction and fixation procedures all may 

obscure premortem ventricular enlargement, especially if 

such enlargement is only modest" (p. 735). Another 

convincing explanation for inconsistent results comes from 

more recent research findings. With the advent of CT 

techniques, it has been found that cerebral ventricles are 

usually smaller at autopsy than during life (Jacobs, Kindel, 

& Heffner, 1976; Messert, Wannamaker, & Dudley, 1972). 

More sophisticated laboratory techniques have led to a 

recent resurgence of interest in the neuropathology of 

schizophrenia. In a recent review of 27 postmortem brain 

studies published over the past decade, Bogerts and his 

colleagues (Bogerts, Falkai, Degreef, & Lieberman, 1991) 

confirmed the presence of various types of 

pathomorphological deviation in the brains of schizophrenic 

patients. Attempts to delineate the association between 

specific brain regions and schizophrenia with postmortem 

methods have provided some guidance for recent brain imaging 

studies. Atrophic or dystrophic changes in regions 

including hippocampus, parahippocampal gyrus, basal ganglia 

and other areas of the limbic system have repeatedly been 



reported (e.g. Altshuler et al., 1990; Bogerts, Meertz, & 

Schonfeldt-Bausch, 1985; Brown, Baird, & Shatz, 1986; 

Falkai, & Bogerts, 1986) . 

Overall, findings obtained from postmortem studies were 

marred by methodological shortcomings and the results were 

nonspecific. Many of them showed a variety of brain 

abnormalities such as cell loss and structural 

irregularities. Dewan (1987) suggested that because similar 

abnormalities are also observed among patients with other 

nonpsychotic disorders, the significance of these postmortem 

findings is unclear. While early postmortem studies has led 

to a general notion that schizophrenia was not associated 

with neurological abnormalities (Seidman, 1983; Weinberger, 

Torrey, Neophytides, & Wyatt, 1979b), recent findings have 

provided some directions for research using other more 

advance medical technologies. 

Pneumoencephalography (PEG) Studies 

A different experimental approach using PEGs was 

employed in schizophrenia research shortly after it was 

developed. According to Haug (1962), PEG is an X-ray 

technique which involves the injection of air into the 

ventricles. This procedure has been thought to be 

particularly sensitive to tumors and degenerative disease. 

Jacobi and Winkle were perhaps the first to use PEG in their 

study of schizophrenia (cited in Weinberger et al., 1983). 

They reported that 18 of their 19 chronic schizophrenic 
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subjects had hydrocephalus, a syndrome related to an 

increase of cerebrospinal fluid in the cranial cavity and an 

expansion of the ventricles. 

Following this initial investigation, a number of 

studies using pneumoencephalographic technique with 

schizophrenics were subsequently published. Seidman (1983) 

reviewed the literature and found that there were about 3 5 

references which were largely published before 1950 and in 

nonEnglish language European journals. According to him, 

more than 3 0 of these studies reported significant 

difference on ventricular size between schizophrenics and 

nonschizophrenic controls. 

It should be noted that while the literature has 

provided massive support concerning global 

neuromorphological differences between schizophrenics and 

nonschizophrenics, few specific hypotheses have been 

generated to provide (a) a better interpretation of the 

inconsistent results, and (b) a background for future 

investigations. In general, discrepant findings are often 

explained in terms of methodological defects. In a 

frequently cited study, Weinberger et al. (1979a) pointed 

out that procedural drawbacks, including biased patient 

selection, inadequate control, unspecified diagnostic 

criteria, and varying PEG procedures, are among the most 



prevalent confounding factors. They concluded that results 

from pneumoencephalographic studies are difficult to 

interpret. 

An approach which may shed some light onto organizing 

existing results is to compare reported rates of PEG 

abnormalities in schizophrenia. In a study comparing 18 

schizophrenics and 18 neurologic controls who had no serious 

intracranial disease, Storey (1966) found no significant 

difference on ventricular size between the schizophrenic and 

the control groups. However, he also reported that seven 

schizophrenics and four control subjects in his study were 

judged to have abnormal PEG by at least one of the 

neuroradiologists. Hence, despite methodological 

shortcomings, observations of brain abnormalities in --

schizophrenics are too frequent to ignore. It has been 

demonstrated that even in studies which include broad ranges 

of schizophrenic illnesses, 25% to 70% of the chronic 

schizophrenic patients manifest cerebral atrophy (Seidman, 

1983). 

Building on the wide range of reported rates of PEG 

abnormalities in schizophrenia and Kraepalin's (cited in 

Cancro, 1985) concept of demantia praecox as a disease with 

a deteriorating course, a handful of researchers began to 

investigate the relationship between brain lesions and 

deterioration. Lempke, cited by Dewan (1987), re-evaluated 

six of Jacobi and Winkler's subjects after an eight-year 
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delay. He found no evidence of PEG change though distinct 

clinical deterioration was observed in all the subjects. 

However, no clear description of the type of clinical 

deterioration was presented. 

In an initial report of a series of longitudinal 

studies, Huber, cited by Weinberger et al. (1983), found a 

strong correlation between PEG abnormality and poor 

prognosis. There was no effect of somatic treatments in his 

subjects. Since then, two follow-up studies have been 

published (Huber, Gross, & Schuttler, 1975; Huber, Gross, 

Schuttler, & Linz, 1980). Results from these studies 

suggest that, of the subset of patients who were followed 

over a period of 20 years, slightly less than one-third of 

them showed a correlation between clinical deterioration and 

increasing PEG abnormality. In addition, the investigators 

also found that those schizophrenic patients who 

deteriorated but had a normal PEG were characterized by 

"productive-positive" symptoms. Contrasting to the 

deteriorated schizophrenics with abnormal PEG, this group of 

patients was potentially reversible. 

Haug's (1962) comprehensive study is perhaps the first 

among PEG studies to describe some relationship between 

everyday functioning and abnormal PEG findings of 

schizophrenia. In this study, 28 of his 101 patients had an 

"acute disastrous course" of schizophrenia which Haug 

defined as, "a completely vegetative life, apparently devoid 
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of demands or interest. They are utterly lacking in 

spontaneous activity and need help for all elementary 

actions like eating, dressing and keeping clean" (p. 85). 

Of these patients, Haug found that 26 (92%) manifested 

substantial PEG abnormalities including either cortical or 

subcortical atrophies. Unfortunately, no attention had been 

paid to assess the quantity and intensity of specific 

psychotic symptoms among these patients. 

In many cases, owing to the inappropriate methodology, 

PEG results are difficult to interpret. However, certain 

results have repeatedly emerged and cannot be ignored. It 

is now generally agreed that brain atrophy has been seen in 

various rates among schizophrenics, and this variability may 

be partially due to sampling bias. Also, most of the 

schizophrenic patients who manifest a deteriorating clinical 

course have abnormal PEGs. 

Brain Imaging Studies 

Recent advent in brain imaging technology has 

revolutionalized neurologic research. Over the past 10 to 

15 years, the technology of Computed Tomographic (CT) 

scanning has become the most widely used technique in 

neuropathological studies. A number of methodological 

advantages have been cited. According to Andreasen (1985) 

and Seidman (1983), CT scan is relatively safe, inexpensive 

and nonintrusive. It allows in vivo study of the human 
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brain and is believed to be highly sensitive to cerebral 

atrophy and cerebral structural abnormalities. 

The first study to use CT scan with schizophrenic 

patients was reported by Johnstone and his associates 

(Johnstone, Crow, Frith, Husband, & Kreel, 1976). These 

investigators compared a group of 18 chronic schizophrenics 

with age-matched normal volunteers. They found larger 

ventricles in patients with schizophrenia. No relationship 

between past treatment and ventricular size was found. 

Weinberger et al. (1979a) computed the ratio between 

ventricle and brain sizes (VBR) of 58 young chronic 

schizophrenic patients. They found that 93% of their 

patients had VBR values at least two standard deviations 

beyond the mean value of the control group. These 

investigators also reported no significant relationship 

between ventricular size and characteristics such as age, 

race, sex, length of illness, and duration of 

hospitalization. Similar results were subsequently 

published by this giroup of researchers (Weinberger et al., 

1979b; Weinberger et al., 1980). Several other studies 

using the VBR method have also confirmed the association of 

ventricular enlargement and schizophrenia (Andreasen, Smith, 

Jacoby, Dennert, & Olsen, 1982; Golden, Moses, et al., 1980; 

Nasrallah, Jacoby, McCalley-Whitters, & Kuperman, 

1982). In an extensive review of CT studies, Dewan (1987) 

included at least 3 0 studies that had found significant 
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difference in ventricular size between schizophrenic and 

nonschizophrenic patients. 

With this vigorous support, it may be easy to believe 

that all schizophrenic patients are essentially alike and 

belong to a homogeneous group with same etiology (Lilliston, 

1973). It is important to keep in mind that great 

variability has clearly been shown among patients who carry 

such diagnosis. 

Jernigan et al. (1982) carefully conducted a study 

comparing 30 schizophrenic patients with a group of 

volunteers. They reported no difference in ventricular size 

between the patients and controls. Contrary to previous 

findings, these investigators detected no significant 

enlargement of ventricles within the schizophrenic group. 

Two important implications can be inferred. This 

negative finding reinforces the hypothesis that perhaps only 

a minority of schizophrenic patients have enlarged 

ventricles. Even in cases where significant difference 

between schizophrenics and nonschizophrenics have been 

documented, the reported rates of ventricular enlargement 

vary widely ranging from 6% to 60% (Seidman, 1983) . As 

noted by Andreasen (1985) and Weinberger et al. (1983), the 

restrictive selection criteria employed by Jernigan et al. 

(1982) might have eliminated those more impaired patients. 

In addition, the severity of cerebral atrophy may also 

have contributed to this negative finding. It is possible 
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that subtle mild organic abnormalities may have affected the 

patients' behavior but were not apparent in CT scanning. 

The greater variability among the schizophrenic patients as 

compared to controls in Jernigan et al.'s study may provide 

some support for this speculation. 

It should be noted that ventricular enlargement is not 

the only CT abnormality found in schizophrenic patients. 

Several investigators have also reported cerebral atrophy in 

the form of sulcal enlargement (eg. Nasrallah, Kuperman, 

Jacoby, McCalley-Whitters, & Hamra, 1983; Pfefferbaum et 

al., 1988; Weinberger et al., 1979b). Since patients who 

had ventricular enlargement did not have wider sulci, 

Andreasen (1985) proposed that there may be two different 

types of pathologic processes occurring in schizophrenia. 

Other abnormalities that have also been found in 

schizophrenic patients include cerebellar atrophy 

(Weinberger, Torrey, & Wyatt, 1979), reversed cerebral 

asymmetry (Luchins, Weinberger, & Wyatt, 1982), and decrease 

of brain tissue density (Golden, Graber, et al., 1980). A 

study conducted by Shelton, Ingraham, and Weinberger (1985) 

reported that cortical atrophy in schizophrenics was found 

in the frontal cortex. More recently, Klausner, Sweeney, 

Deck, Haas, and Kelly (1992) also reported results which 

suggest enlargement of the frontal horns of the lateral 

ventricles in schizophrenic patients. While some support 
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have been documented, most of these findings remain 

speculative and there is great variation among the results. 

In summary, although ventricular enlargement is the 

most consistently reported CT abnormality among 

schizophrenic patients, the failure to find it in most 

schizophrenics has posed questions about its clinical 

significance. Andreasen (1985) points out that because of 

the great diversity, "ventricular enlargement is not a 

'marker' for schizophrenia and not specific to it" (p.50). 

Recent development of Magnetic Resonance Imaging (MRI) 

has also provided a major adjunct to other in vivo 

techniques in the study of brain pathology. According to 

Andreasen, Ehrhardt, et al. (1990), because of its high 

gray/white resolution and the capacity to examine the brain 

in three dimensions, MRI enables a more precise mapping of 

regional structural abnormalities. Unfortunately, although 

investigators have highlighted the advantages of MRI which 

compliment older methods, an overview of recent literature 

found very few studies using MRI with psychiatric 

populations. Many existing studies are considered to have 

substantial methodological limitations. As Andreasen et al. 

(1990) suggest, small sample size and "analyses limited to 

either visual inspection or linear or area measurements on a 

single slice and with very limited numbers of control 

subjects" (p.36) are among some of the major problems. 
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While better designed MRI studies are clearly needed to 

determine the "site of the lesion", the overall findings 

confirm the presence of brain atrophy in schizophrenia. 

Bachneff (1991) reviewed 18 recent MRI studies and reported 

a diversity of various neuroanatomical abnormalies seen 

among schizophrenic patients. In view of the distributed 

nature of the abnormalities in different studies, one may 

readily come to a conclusion that schizophrenia is 

associated with a generalized, diffuse neuropathology. 

Nevertheless, among the various findings, there appears to 

be growing support for the association between schizophrenia 

and enlarged lateral ventricles (Andreasen, Ehrhardt, et 

al., 1990; Kelsoe, Cadet, Pickar, & Weinberger, 1988; Rossi, 

Stratta, Gallucci, Passariello, & Casacchia, 1989; Rossi et 

al., 1990), frontal lobe atrophy (DeMyer et al., 1988), or 

temporal lobe atrophy (Barta, Pearlson, Powers, Richards, & 

Tune, 1990; Rossi et al., 1990). 

Indications of frontal cortical dysfunctions in 

schizophrenic patients have also been generated by studies 

that examine the functional and/or metabolic disturbances of 

schizophrenic brains. Using regional cerebral blood flow 

(rCBF), investigators (Ariel et al., 1983; Ingvar, & 

Franzen, 1974; Kurachi et al., 1985) found the presence of 

hypofrontality, relative or absolute, in schizophrenic 

patients. Similar findings have also been reported by 

investigators using Positron Emission Tomography (PET) 



17 

(Buchsbaum et al., 1982; Buchsbaum et al., 1984; Buchsbaum 

et al., 1990; Clark et al., 1989; Sagawa et al., 1990; 

Weinberger, Berman, & Zee, 1986) and Topographic EEG 

(Williamson et al., 1989). Others, however, did not observe 

such results especially among more acute patients (Early, 

Reiman, Raichle, & Spitznagel, 1987; Gur, Resnick, Alavi, et 

al. 1987; Gur, Resnick, Gur et al., 1987; Mathew, Mayer, & 

Francis, 1982; Mathew, Wilson, Tant, Robinson, & Prakash, 

1988). Moreover, at least one study reported opposite 

results that schizophrenic patients exhibited 

hyperfrontality instead (Szechtman et al., 1988). 

In light of the existing findings, it can generally be 

concluded that some, but not all, schizophrenic patients are 

present with neuroanatomical or neurophysiological 

anomalies. Multisite brain structural abnormalities have 

been reported. Postmortem, PEG, CT, MRI, and PET studies 

have provided some evidence linking schizophrenia to organic 

abnormalities. However, no definitive results have been 

ascertained. Moreover, there is no clear explanation for 

the diversity of the research findings as well. Since brain 

atrophy as seen on CT scan, MRI or PET may reflect only 

indirectly more substantial structural changes (Crow, 1985), 

attempts to find the connection between functional 

impairments and schizophrenia would be desirable. 
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Neuropsychological Testing and Schizophrenia 

Traditionally, the role of neuropsychological testing 

in psychiatric settings has been one to discriminate between 

brain-damaged and psychiatric patients (Goldstein, 1978). 

An early study conducted by McGaughran and Moran (1957) 

found significant difference in performance on a sorting 

task between the organic and the paranoid schizophrenic 

groups. Other investigators using neuropsychological 

measures such as the Halstead-Reitan tests (Barnes, & Lucas, 

1974; Golden, 1977; Goldstein, & Shelly, 1972), WAIS 

subtests (DeWolfe, Barrell, Becker, & Spaner, 1971; Levine, 

& Feirstein, 1972), the Bender-Gestalt test and recall 

(Levine, & Feirstein, 1972; Orme, Lee, & Smith, 1964), or 

the Luria Neuropsychological tests (Purisch, Golden, & 

Hammeke, 1978) have also reported success in discriminating 

between brain damaged and psychiatric patients. 

Although this rigorous support appears convincing, a 

considerable number of studies have found contrasting 

results (e.g., Brown, Casey, Fisch, Neuringer, 1958; 

Fernald, Fernald, & Rines, 1966; L'Abate, Boelling, Hutton, 

& Matthews, 1962; Lacks, Colbert, Harrow, & Levine, 1970; 

Taylor, Abrams, & Gaztanaga, 1975). Watson and his research 

associates (Watson, Thomas, Andersen, & Felling, 1968; 

Watson, Thomas, Felling, & Andersen, 1968, 1969; Watson, & 

Uecker, 1966) reported a series of studies comparing chronic 

schizophrenic with neurologic patients. Their general 
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findings suggested large overlap on neuropsychological test 

performance between the two groups of patients. 

One attempt to explain the equivocal findings focuses 

on the chronicity of the disorder. In two studies, 

Fitzhugh, Fitzhugh, and Reitan (1961, 1962) demonstrated 

significant chronicity effects of both neurologic and 

psychiatric disorders on neuropsychological test 

performance. A later study by Orma et al. (1964) found 

similar results. 

Several reviews of this extensive literature have been 

published (Goldstein, 1986; Heaton, & Crowley, 1981; Heaton 

et al., 1978; Malec, 1978). For the most part, they 

conclude that neuropsychological tests fail to discriminate 

between "organic" and "functional" disorders when the--

functional group is primarily made up of chronic 

schizophrenic patients. A clear picture is provided by 

Heaton and his associates (Heaton, & Crowley, 1981) as they 

noted, "with the chronic/process schizophrenics the median 

hit rate of 54% approximates chance-level prediction. 

However, there was a 75% median hit rate for the 84 

classification attempts that used all other psychiatric 

diagnostic groups" (pp. 483-484). As a group, schizophrenic 

patients present with impairments on cognitive tasks which 

resemble those observed in many organic patients. However, 

there are large intra- and inter-group variabilities. 

Factors other than neuropathology have been suggested to be 
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contributing to the deficits. Motivational-emotional 

factors and medications are likely the most widely studied. 

Motivational-Emotional Factors 

The influence of motivational factors on 

neuropsychological test performance of schizophrenic 

patients has long received attention in both the clinical 

and the research arena (Goldstein, 1978). Earlier studies 

focused on the influence of attention and motivation. Using 

reaction time tasks, several investigators have found 

significant attentional deficits in schizophrenic patients 

(Chapman, & McGhie, 1962; Lawson, McGhie, & Chapman, 1967). 

While there is ample evidence which confirms that 

schizophrenic patients may be susceptible to distraction, 

the direct connection of such characteristic and 

neuropsychological test performance of schizophrenics is not 

yet clear (Goldstein, 1978). 

Other evidence concerning motivational-emotional 

effects on performance comes indirectly from studies which 

compared degrees of emotional disturbance and cognitive 

impairment. Spaulding (1978) studied 35 psychiatric 

patients of whom at least 80% were classified as 

schizophrenic. He found that performance on the Goldstein-

Sheerer Object Sorting Test and Wisconsin Card Sorting Test 

were related to Depression, Paranoid, Schizophrenia, and 

Mania scales of the MMPI. In a review of relevant 

literature, Heaton and Crowley (1981) found four studies 
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that presented some relationship between ability test 

performance and degree of psychiatric disturbance as 

measured by personality inventories. While King (1967) 

failed to find significant relationship between scores on 

the Trail Making Test and clinical ratings of psychoses 

among a group of chronic schizophrenics, Smith and Boyce 

(1962) documented significant associations between ability 

test performance and MMPI. 

Heaton and Crowley (1981) reported a study which 

assessed the differential effect of emotional factors on 

test performance between psychiatric patients referred by 

psychiatrists and those referred by neurologists or 

neurosurgeons. They correlated the MMPI scores with the 

Average Impairment Ratings for each of these two groups. 

Compared to the neurologic group, the group referred by 

psychiatrists showed more emotional disturbance on all MMPI 

scales. On the other hand, the study also showed more 

positive associations between personality factors and 

neuropsychological test scores for the neurologic group, 

although none of the correlations were very high. It is 

interesting to point out that psychiatric patients suspected 

of having neurological impairments are not greatly affected 

by emotional factors as compared to those not so suspected. 

However, the generalizability of the results is limited due 

to the low correlation and the arbitrary assignment of 

patients into psychiatric and neurologic groupings. It is 
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possible that those patients who presented more clinical 

disturbance were more likely to be classified as having 

psychiatric instead of organic disorders. 

Summerfelt, Alphs, Funderburk, Strauss, and Wagman 

(1991) recently reported a study examining the connection 

between motivational defects of schizophrenic patients and 

their perseverative errors on the Wisconsin Card Sort Test 

(WCST). By using two different reinforcement conditions 

namely, social and social/monetary rewards, the authors 

reported that patients reinforced with both social and 

monetary rewards, as compared to those with only social 

rewards, have lower perseverative errors. They suggested 

that impaired performance on the WCST by schizophrenic 

patients may be partially explained by motivational 

deficits. While most clinicians would agree that 

motivational factors may have some impact on test 

performance, the question raised is to what degree are 

performance deficits accounted for by motivational factors 

per se. Goldberg and Weinberger (1991) point out that 

studies examining cerebral blood flow during WCST showed 

significant hypofrontality in schizophrenics. They argued 

that these results are not explicable by motivational 

factors. Moreover, the study by Summerfelt et al. (1991) 

also failed to explain the impairment exhibited by patients 

under either reinforcement conditions. 
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From the above review, it is concluded that 

motivational-emotional variables do affect 

neuropsychological test performance of some schizophrenics. 

However, such association is not unique to schizophrenic 

patients and the amount of "cognitive deficits" produced by 

such variables are uncertain. In most cases, cognitive 

deficits observed in schizophrenic patients are too 

significant to be explained by emotional factors alone. 

Nevertheless, it is important to include when evaluating 

cognitive tasks to be used with schizophrenic patients. 

Effects of Medication 

Most early attempts to evaluate neuroleptic treatment 

effect on cognitive functioning were done with 

nonschizophrenic volunteers (eg. Heimann, Reed, & Witt, 

1968; Wenzel, & Rutledge, 1962). In these studies, 

performance on motor or cognitive skills were usually 

impaired if high doses of drugs with significant 

anticholinergic properties had been used (Heaton, & Crowley, 

1981). Some of these observed impairments might readily be 

explained by the anticholinergic side-effects whereas some 

others might simply be due to the high sedative property of 

these drugs (eg. DiMascio, Hawens, & Klerman, 1963). These 

hypotheses were partially supported by findings from studies 

in which lower doses (Wenzel, & Rutledge, 1962) had been 

used. In these instances, most often no significant 

impairment in cognitive or motor functioning were observed. 
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Although it was clear from these studies that side effects 

of neuroleptic medication impaired neuropsychological 

functioning in normal volunteers, the results added little 

to the understanding of the clinical effect of these 

medicines. The acute and short term use of these drugs with 

volunteers may, indeed, be a significant factor. 

Studies with patient populations have shed some light 

on the effects of somatic treatment upon cognitive 

functioning. In an early study, Daston (1959) medicated 26 

chronic schizophrenics with either chlorpromazine, 

promazine, phenobarbital, or placebo. After an interval of 

three months, all subjects were tested on the WMS Paired 

Associate subtest and immediate recall of one paragraph 

from the WMS Logical Memory subtest. The study showed 

significant impairment of paired associate learning in only 

the chlorpromazine group. Baker (1968) reviewed studies 

which evaluated the effects of chlorpromazine on Porteus 

Maze Test performance. He concluded that the results were 

inconclusive. He noted that both "improved" and "impaired" 

performance have been reported and that there is no 

interaction of dosage level, patient type, and time between 

pre- and post-testing. 

Another study by Lubin, Gieseking, and Williams (1962) 

provided some interesting results. These investigators 

studied a group of military personnel who were later 

diagnosed as having schizophrenia and were admitted to the 
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hospital. Among the 159 patients, 3 5% were treated with 

chlorpromazine, 10% were treated with mixed neuroleptics, 

and 55% were on no psychotropic drugs. All subjects had 

completed the Army Classification Battery (ACB) twice, prior 

to entering the military, and shortly after admission to the 

hospital. A "deficit score" was obtained for each subject 

by subtracting the initial ACB score from the score obtained 

at hospital entry. The authors reported no significant 

association between medication and deficit scores. 

Several other studies have been published with 

equivocal results (Fredericks, & Finkel, 1978; Klonoff, 

Fibiger, & Hutton, 1970; Pearl, 1962; Simon, 1967; Small, 

Small, Milstein, & Moore, 1972). In a more recent study, 

Spohn, Lacoursiere, Thompson, and Coyne (1977) compared 20 

chronic schizophrenics who were given chlorpromazine and 20 

who were given placebo. Based on improvements of the 

chlorpromazine group on one of four reaction time tests, the 

Continuous Performance Test, the Size Estimation Test, and 

the Span of Apprehension Test, the authors concluded that 

while neuroleptic drugs improve attention and simple 

information processing, they have no significant effect on 

more complex cognitive processes. 

In a study comparing neuropsychological test 

performance between ten on-medication schizophrenic 

patients, ten off-medication schizophrenic patients, and 20 

normal volunteers, Williamson et al. (1989) found that 
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patients off medications performed less well on the 

Wisconsin Card Sorting Test than those on medications. They 

also reported that those patients who were on medications 

did worse than those who were off medication on Chicago Word 

Fluency Test and on Gotman Design Fluency Free subscale. 

Their findings suggest the opposite to the contention that 

neuroleptic medications depress frontal lobe functions in 

schizophrenic patients. 

King (1990) reviewed studies on the effects of 

neuroleptics on cognitive and psychomotor functions. He 

concluded that there is a great variability in the reported 

effects of neuroleptic treatments on cognitive functioning 

of schizophrenic patients. In general, somatic treatments 

enhance attention and depress psychomotor functions in 

schizophrenic patients especially in the acute use of 

neuroleptic medications. It is likely that the effects of 

these medications on complex cognitive processes are 

minimal. The literature also opens up some interesting 

areas which deserve further investigations. One of these 

areas may relate to the differential effects of medication 

on test performance of different subtypes of schizophrenics. 

A study of the three way interaction between treatment, 

subtypes such as positive and negative syndromes, and 

cognitive functioning would certainly provide useful 

information for patient management and rehabilitation. 
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In summary, it has been consistently demonstrated that 

a proportion of chronic schizophrenic patients have 

neurological abnormalities. These abnormalities appear 

quite diffuse in nature although frontal-temporal areas are 

most often cited. In addition, many chronic schizophrenic 

patients also exhibit cognitive dysfunctions which cannot be 

explained by motivational factors or effects of medication 

alone. The following section reviews studies which evaluate 

various cognitive dysfunctions in schizophrenic patients. 

Cognitive Dysfunctions in Schizophrenia 

Major advancement in the understanding of brain-

behavior relationship has been achieved over the past 

fewdecades. To date, the capacity of some 

neuropsychological tests to detect, as well as to localize, 

organic brain pathology have been well documented (Filskov, 

& Boll, 1981; Lezak, 1983; Reitan, & Davison, 1974). The 

role of neuropsychological testing in psychiatric settings 

has shifted from differential diagnosis to evaluation of 

losses and residual strengths. 

Inferences from Neuropsychological Testing 

Klonoff et al. (1970) published a research report 

regarding changes of intellectual functioning of 66 chronic 

schizophrenic patients over an interval of eight years. 

During the last test, patients were given an extensive 

battery of neuropsychological tasks which included the 

Halstead-Reitan, WAIS, Benton Sentence Repetition, and 
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Seashore Tonal Memory tests. With the exception of the 

sentence repetition test, performances on the 

neuropsychological tests were grossly impaired. Based on 

the poor performance of the subjects on tasks such as the 

Category test, the authors contended that chronic 

schizophrenics were deficient in abstract reasoning and 

concept formation. It is of interest to also point out that 

only Trails-B and the sentence repetition test discriminated 

schizophrenic patients with known neurological pathology 

from those who had no history or symptoms of neurological 

impairment. 

Orme et al. (1964) used the Modified Word Learning Test 

and design recall of the Bender figures in a study purported 

to compare the performance of "psychiatric" and "organic" 

patients. They found that the chronic schizophrenic 

patients performed equally poorly as the organic patients on 

both tests. Another study comparing the performance between 

psychiatric patients on a partial Halstead-Reitan battery 

(Shearn, Berry, & Fitzgibbons, 1976) also provided some 

support. In this study, the patients were divided into 

those who were suspected to have organic impairments and 

those who were not. Both groups were compared with a group 

of normal intact volunteers. The investigators reported 

significant impairments of the "suspected" group on Tactual 

Performance Test-time, Trail Making-Part B, and Finger 
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Oscillation-right hand tests. No diagnostic specificity of 

the patient groups had been discussed. 

Paradoxically, neuropsychological tests which were once 

expected to separate the "organic" from the "functional" 

patients are now the major source of information concerning 

cognitive deficits of schizophrenics. Heaton and his 

colleagues (Heaton, & Crowley, 1981; Heaton et al., 1978) 

published two exhaustive reviews covering a total of 118 

studies which had compared test scores of psychiatric 

patients with scores of brain damaged patients. Of those 

studies that included as samples either mixed or chronic 

schizophrenic patients, 32 reported their results in hit 

rates which ranged widely from 2% to 91%. For those tests 

which have hit rates close to chance level, it is reasonable 

to infer that schizophrenic patients performed as poorly as 

the organic patients. Based on this assumption, 

schizophrenic patients were consistently found to have 

difficulty with tasks that called upon reasoning and 

conceptual abilities. These tasks include Trail Making 

Parts A & B, Category Test, and Tactual Performance Test. 

Other instruments cited were Benton Visual Retention Test, 

WAIS, difference between Mill Hill Vocabulary Scale and 

Raven Progressive Matrices, Screening Test for Aphasia and 

Related Disorders, Halstead Impairment Index, and Seashore 

Rhythm Test. Finger Oscillation, Time Sense, Minnesota 

Percepto-Diagnostic, Wisconsin Card Sort and Goldstein-
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Sheener Object Sorting tests have also been found to be 

impaired in schizophrenics. The diversity of tasks utilized 

by those studies has made comparison difficult. In general, 

schizophrenic patients appear to be impaired with tests that 

are sensitive to frontal lesions (Heaton, & Crowley, 1981). 

Two separate studies testing the hypothesis of diffuse 

damage also found localized dysfunctions of the frontal and 

temporal lobes (Kolb, & Whishaw, 1983), and frontal and 

parietal lobes (Cox, & Ludwig, 1979) in schizophrenic 

patients. 

Another area which has attracted much research interest 

is the association between attentional disturbance and 

schizophrenia. Mirsky (1988) reviewed research on 

schizophrenia conducted by the NIMH Laboratory of Psychology 

and Psychopathology between 1954 and 1987. He cited 

findings which suggested the association between poor 

attention in children at genetic risk and development of a 

schizophrenic spectrum disorder. He pointed out the 

importance of assessing various components of attention 

(Mirsky, 1987, 1988, 1989). Using factor analysis, he 

discovered four factors in attention namely, focus-execute, 

sustain, encode, and shift. He found that Trail Making, 

Digit Symbol, Stroop, and Talland Letter Cancellation tests 

loaded highly on the focus-execute function, Continuous 

Performance Test on the sustain function, Digit Span and 

Arithmetic tests on the encode function, and Wisconsin Card 
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Sorting Test on the shift function. He proposed the study 

of the different components of attentional disorder as a 

model to assess the pathophysiology of schizophrenia. 

According to him, the attentional deficits identified in 

schizophrenics are results of a disruption of the neural 

network which includes both cortical and subcortical regions 

(Mirsky, 1988). 

Cognitive Dysfunctions and Neurological Abnormalities in 

Schizophrenia 

Direct evidence concerning cognitive dysfunctions of 

schizophrenic patients have been made available by the 

recent advent of brain imaging technology. In the first 

study that used CT with chronic schizophrenic patients, 

Johnstone et al. (1976) reported significant correlation 

between ventricular size and performance on the Withers and 

Hinton battery. Using the Luria-Nebraska Battery, Golden, 

Moses et al. (1980) demonstrated that the ventricular-brain 

ratio (VBR) of a sample of 42 chronic schizophrenics 

significantly related to scores on the Tactile, Expressive, 

Reading, Writing, Arithmetic, Pathognomonic, Left 

Hemisphere, and Right Hemisphere scales of the battery. In 

a similar study, Golden and his associates (Golden et al., 

1982) found that, of the eight scales described above, five, 

that is, Expressive, Writing, Reading, Arithmetic, and 

Pathognomonic, were significant. Other scales added to the 

list were Receptive, Memory, and Intelligence. 
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Weinberger et al. (1979b) obtained WAIS scores of 19 

psychiatric patients one year after they had the CT scans. 

The investigators found no significant correlations between 

any WAIS subtest and ventricular size among the chronic 

schizophrenic patients. On the other hand, using the 

Halstead-Reitan battery and the WAIS, Weinberger et al. 

(1980) reported significant association between 

abnormalities and test performance. In general, results on 

the association between cognitive dysfunctions and 

neuropathology of schizophrenia are nonconclusive and they 

do not generalize to all patients. While there is evidence 

which allows some tentative formulation of the connection 

between deficits and possible neurological impairments in 

schizophrenia, further study is required to ascertain its 

clinical utility. 

Subtyping of Schizophrenic Patients 

One reasonable hypothesis to corroborate this massive 

literature and the clinical picture of schizophrenia is to 

conceive of the disorder as consisting of a selection of 

syndromes which share some common characteristics. Over the 

past three decades, discussions in this area have shifted 

away from the earlier Bleulerian multidimensional concept 

toa two-dimensional scheme of pathology. Among these 

classifications are: paranoid/nonparanoid, reactive/process, 

and acute/chronic distinctions. While studies attesting to 

differences between subtypes of each dichotomy often found 
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greater cognitive impairments in patients classified as 

nonparanoid, process, or chronic, few etiologically relevant 

findings have been confirmed (Walker, 1987). 

Recent increasing prominence of neuroleptic treatments 

and deinstitutionalization has forced investigators to look 

more closely at components of the disorder that are 

potentially reversible and those that are not. Considerable 

attention has been given to the classification of patients 

that are more etiologically and treatment relevant. 

The resurgence and the increasing interest in the 

differentiation between positive and negative symptoms of 

schizophrenia clearly characterizes such trends. There has 

been disagreement on who first introduced the distinction of 

positive and negative symptoms to the psychiatric literature 

(Crow, 1985; Zubin, 1985). In general, Strauss, Carpenter, 

and Bartko's study in 1974 has been credited for the rebirth 

of the current interest in the concept (Sommers, 1985; 

Zubin, 1985). Over the past ten years, hundreds of journal 

articles and several text books have been published on the 

subject. A recent review by Stieglitz (1991) found 14 

existing scales or instruments for the assessment of 

negative symptoms. McGlashan and Fenton (1992) describes 

the current interest in the area as "a virtual explosion of 

investigation effort" (p.63). Unfortunately, the rapid 

growth in research interest and recent attempts to 

operationalize negative symptomatologies have not rendered 
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ascertainments to various disputes over the scope of the 

construct. Several theoretical propositions have been 

suggested to account for the empirical findings. Overall, 

there is a controversy on whether positive and negative 

symptoms represent different independent syndromes or two 

poles of a same dimension. The following sections provide a 

brief introduction of three competing theories. 

Theories of Positive and Negative Symptoms 

of Schizophrenia 

Two-Syndrome Concept 

Based on evidence which shows a proportion of 

schizophrenic patients as having structural brain 

abnormalities, Crow (1980) postulates that there are indeed 

two types of schizophrenia. According to him, Type I" 

syndrome represents a "reversible" component which is 

potentially neuroleptic-responsive. This type of syndrome 

is closely related to positive symptoms and is characterized 

by good premorbid functioning and outcome, acute onset, and 

hyperdopaminergic activity in a structurally normal brain. 

Contrary, Type II syndrome consists of a relatively 

irreversible, sometimes progressive component which reflects 

a deficit state. Type II patients present with negative 

symptoms and are characterized by poor premorbid 

functioning, cognitive impairment, poor response to 

treatment, and also structural brain abnormality (Marneros, 

& Andreasen, 1991). Since both syndromes are seen in 
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schizophrenic patients, Crow (1985) conceptualizes that they 

are relatively independent and may coexist in the same 

patient perhaps at different time courses. 

Andreasen's Tridimensional Model 

While maintaining the distinction of positive and 

negative symptomatology, Andreasen and Olsen (1982) employ a 

broader definition for the symptoms and attempt to 

operationalize them. In general, the concept of positive 

symptoms pertains to the presence of deviant behavior 

whereas negative symptoms refer to a loss or an absence of 

certain functional behavior. In this model, positive 

symptoms include hallucinations, delusions, positive formal 

thought disorders and bizarre behavior. In contrast to the 

positive symptoms, negative symptoms are alogia, affective 

flattening, avolition-apathy, anhedonia-asociality, and 

attention deficit. Using factor analysis, Andreasen and 

Olsen (1982) found an inverse correlation between positive 

and negative symptoms. They suggest a bipolar 

unidimensional model of schizophrenia, that is, positive and 

negative symptoms are viewed as the two dichotomies of a 

single dimension of pathology. They subdivide schizophrenic 

patients into three groups, positive, negative and mixed. 

In their early study, Andreasen and Olsen (1982) found that 

approximately one-third of patients fell into each category. 

Marneros and Tsuang (1991), on the other hand, found that 

32% of the initial episodes fell into the negative category, 
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44% into the positive category, and 24% into the mixed 

category. In a recent study of 110 schizophrenic patients 

using the original criteria for group membership, Andreasen 

and coworkers (Andreasen, Flaum, Swayze, Tyrrell, & Arndt, 

1990) found a distribution of 9, 17, and 84 with majority of 

the patients fell into the mixed group and the least into 

the negative group. Gur et al. (1991) reported similar 

findings. Hence, schizophrenic patients are not evenly 

distributed among the three categories. 

Deficit and Nondeficit Schizophrenia 

Carpenter and coworkers (Carpenter, Heinrichs, & 

Wagman, 1988) point out two major problems in the current 

positive-negative subtyping of schizophrenia. The first 

relates to the identification of negative symptoms based on 

the presence or absence of criteria other than negative 

symptoms. They illustrated that social withdrawal can be a 

complex outcome of a range of schizophrenic symptoms such as 

loss of social drive or paranoid social withdrawal. Since 

loss of social drive is a negative symptom and social 

withdrawal because of paranoia is a positive symptom, simply 

classifying patients based on the presence or absence of 

withdrawal is inadequate. The second problem is the failure 

of current models to differentiate between primary and 

secondary attributes of negative symptoms. They argue for 

the importance of delineating negative symptoms that may be 

due to factors such as drug effects or depression. They 
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proposed the term "deficit symptoms" to represent those 

negative symptoms that are present as primary and enduring. 

According to Carpenter et al. (1988), "deficit symptoms are 

present during and between episodes of positive symptom 

exacerbation. They can be observed regardless of the 

patient's medication status and are not specifically 

responsive to anticholinergic drugs or antipsychotic drug 

withdrawal" (p. 580). Hence, the distinction of deficit or 

primary negative symptoms appears more etiologically 

relevant. As Tandon and Greden (1991) suggest, "this model 

has enormous heuristic merit" (p.322). However, questions 

are raised regarding the practical difficulties in 

differentiating between primary and secondary negative 

symptoms. 

Issues and Existing Data on the Positive-Negative 

Symptom Distinction 

The distinction of positive and negative symptoms has 

demonstrated its appeal in its simple two-factor concept of 

schizophrenia. The implication that negative symptoms may 

represent a distinct process in schizophrenia has become the 

focus of research attention during the past decade (Fenton, 

& McGlashan, 1992). Unfortunately, there is still no 

uniform support for the principal tenets of the construct. 

Results are not always consistent and comparisons among 

studies are difficult due to disagreement on the scope of 

the construct. In addition, many studies also suffer from 
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methodological defects. In a recent review, Kay (1992) 

pointed out several methodological pitfalls in many 

published studies. According to him, many studies are 

contaminated with problems including the use of clinical 

scales that are not psychometrically validated, the lack of 

consideration of the interrelationship between symptoms and 

other variables, the reliance on cross-sectional studies, 

the lack of long-term follow up, and the confound of other 

variables such as the effect of neuroleptics. 

Operationalization of the Symptom Constmrn-.g 

Various criticisms have been raised over the construct 

validity of the positive-negative symptom dichotomy. One 

basic controversy involves the operationalization of the 

symptoms and/or syndromes. Fenton and McGlashan (1992) 

compared eight rating systems in the assessment of negative 

symptoms of 187 schizophrenic patients. They found that 

only "flat affect" was considered as negative symptom by all 

systems. "Poverty of Speech" was considered by all but one 

system as negative. There were large discrepancies among 

different systems on their symptom inclusion. For example, 

using the broad definition for negative symptoms, these 

authors found a concordance of .60 among Scale for the 

Assessment of Negative Symptoms (SANS, Andreasen, & Olsen, 

1982) and Positive and Negative Symptom Scale (PANSS, Kay, 

1990), the two most commonly used scales in the United 

States. 
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Stability of the Symptoms 

There is also disagreement on the persistence of the 

symptoms (Kulhara, & Chandiramani, 1990; Lindenmayer, Kay, & 

Friedman, 1986; Pogue-Geile, & Harrow, 1985). Questions 

have been raised regarding the temporal stability of the 

symptoms and whether the symptoms can be reliably assessed. 

Schuldberg, Quinlan, Morgenstern, and Glazer (1990) point 

out that many studies provide evidence for short-term 

temporal stability of negative symptoms whereas data on 

positive symptoms are lacking. In addition, data on long-

term changes in both positive and negative symptoms are 

still controversial. An earlier attempt to address the 

issue is found in the study by Pfohl and Winokur (1982) . 

They reported higher persistence of negative symptoms-as 

compared to positive symptoms in the 50 patients followed 

over a period of 35 years. Using SANS, several researchers 

(Goldman, Tandon, Liberzon, Goodson, & Greden, 1991; 

Michael, Mathai, Chaturvedi, & Gopinath, 1992; Lewine, 1990; 

Ring, Tantam, Montague, & Morris, 1991) have also reported 

remarkable consistence on negative symptoms in schizophrenic 

patients. Schuldberg et al. (1990), using both SANS and 

SAPS, found a significant to moderate degree of temporal 

stability on SANS and SAPS scores over a period of 24 

months. Kulhara et al. (1990) divided their subjects into 

positive, negative and mixed subtypes based on Andreasen's 

criteria. They found that both the number of schizophrenics 
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classified as negative and the negative symptom scores did 

not significantly changed over a period ranging from 18 to 

3 0 months. In contrast, however, the number of positive 

symptom patients and the positive symptom scores reduced 

significantly. Despite some waxing and waning of both 

positive and negative symptoms, in general, negative 

symptoms appear to be relatively stable whereas positive 

symptoms are more prone to change over time. 

Another attempt to address the issue of reliability of 

the positive and negative symptom construct focuses on the 

interrater reliability of the symptoms. Andreasen and Flaum 

(1991) reviewed results from five cross-national studies and 

found the interrater reliability for negative symptoms was 

ranged from .42 to .99 and that for positive symptoms was 

between .63 and .99. Others (Andreasen, Flaum, Arndt, 

Alliger, & Swayze, 1991; Lenzenweger, Dworkin, & Wethington, 

1989; Schuldberg et al., 1990) have reported similar 

results. 

The internal consistencies of SANS and SAPS have also 

been evaluated to provide a form of validation of the 

construct. Andreasen, Flaum, Arndt, et al. (1991) reviewed 

findings from various studies conducted by their group. 

They found a Cronbach's alpha of .80 for the global ratings 

of all negative symptoms whereas that for positive symptoms 

is equal to .49. Ring et al. (1991) also present data which 
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suggest positive association among negative symptoms. They 

conclude that negative symptoms are an integral and salient 

component of the schizophrenic syndrome. 

Effects of Medication 

One other concern with regard to the persistence of 

negative symptoms is raised based on controversy that they 

may be affected by pharmacological interventions. Crow's 

(1980) model, by definition, suggest a resistance of 

negative symptoms to neuroleptic treatment. Findings which 

support a neuroleptic effect on both positive and negative 

symptoms (eg. Breier, Wolkowitz, Doran, et al., 1987; 

Goldberg, 1985; Kane, & Mayerhoff, 1989; Meltzer, Sommers, & 

Luchins, 1986) have been challenged by contentions that 

perhaps negative symptoms are worsened because of the 

worsening of positive symptoms after the removal of 

medication. Andreasen, Flaum, Arndt, et al. (1991) reported 

findings on 27 schizophrenic patients who were assessed on 

admission and then at the end of a 3-week drug wash-out 

period. They found a significant worsening in both positive 

and negative symptoms. When intercorrelations between the 

changes in both scales were examined, they found a high 

association between changes in positive and negative 

symptoms. They suggested that the worsening of negative 

symptoms was not due to the loss of a therapeutic effect of 

neuroleptic drugs but rather to the worsening of positive 

symptoms which was affected by the medication withdrawal. 
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Other studies (Angrist, Rotrosen, & Gershon, 1980; Goldman 

et al., 1991) have found similar results. 

Specificity of the Symptoms 

Unanswered questions still exist with regard to the 

discriminant specificity of the negative symptoms. Some 

researchers and clinicians have argued that negative 

symptoms are also present in other disorders and there is an 

overlap among negative, depressive and other 

psychopathological symptoms (Pogue-Geile, & Zubin, 1988; 

Sommers, 1985). Carpenter and coworkers (Carpenter, 1992; 

Carpenter, Buchanan, Kirkpatrick, Thaker, & Tamminga, 1991) 

highlight the importance of distinguishing negative symptoms 

that are primary to the schizophrenic process from those 

that are secondary to factors such as depression or 

medications. A number of studies (Barnes, Liddle, Curson, 

& Patel, 1989; lager, Kirch, & Wyatt, 1985; McKenna, Lund, & 

Mortimer, 1989; Mortimer, Lund, & McKenna, 1990; Mundt, 

Kasper, & Huerkamp, 1989; Prosser, Czernansky, Kaplan et 

al., 1987) have demonstrated that negative symptoms and 

depression are unassociated in schizophrenic patients. 

Lewine (1990) compared 26 schizophrenic patients with 21 

patients who had diagnoses other than schizophrenia. The 

patients were first assessed at the end of a 2-week drug 

washout period and then after two months of psychotropic 

medication treatment. He found that, despite 

pharmacological intervention, negative symptoms were 
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consistent in schizophrenic patients, but not in patients 

without schizophrenia. 

Despite these empirical supports, the phenomenologic 

overlap between negative and depressive symptoms remains an 

issue. Andreasen, Flaum, Arndt, et al. (1991) studied 110 

schizophrenic, 24 manic and 27 depressive patients. Their 

results suggest that, "both positive and negative symptoms 

are relatively nonspecific, with positive symptoms occurring 

prominently in mania and negative symptoms occurring 

prominently in depression" (p. 40). They point out the 

difficulty in determining whether negative symptoms are 

secondary to depression or primary symptoms of 

schizophrenia. Since both euphoric and dysphoric mood are 

distinguishing features of mania and depression but are low 

in schizophrenic patients, they suggest that negative 

symptoms in schizophrenic syndrome can be distinguished from 

depressive symptoms in depression. 

Independence and Interdependence of the Symptoms 

An even more essential controversy on the distinction 

of positive and negative symptoms involves the 

interdependence of the symptoms. Andreasen and Olsen's 

(1982) earlier findings of the inverse correlation between 

positive and negative symptoms have led them to postulate a 

bipolar model. Later findings in this area are inconclusive 

and equivocal (eg. Addington, & Addington, 1991; Breier et 

al., 1987; Fenton, & McGlashan, 1991; Gur et al., 1991; Kay, 
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Opler, & Fiszbein, 1986; Lewine, Fogg, & Meltzer, 1983; 

Lenzenweger, Dworkin, & Wethington, 1989; Lindenraayer et 

al., 1986; Maurer, & Hafner, 1991; McGlashan, & Fenton, 

1992; McKenna et al., 1989). 

Recent interest on the relationship between positive 

and negative symptoms have shifted from the two-factor model 

to a multi-factorial approach. Both Andreasen and Olsen's 

(1982) bipolar unidimensional model and Crow's (1980) 

distinction of Type I and Type II schizophrenia have been 

criticized for being too simplistic and invalid. Bilder and 

Degreef (1991) argue, "the positive-negative symptom 

dichotomy does not capture adequately the full range of 

symptom expression" (p.170). Results from factor analytic 

studies are mixed. Bilder, Mukherjee, Rieder and Pandurangi 

(1985) found that symptoms of Formal Thought Disorder, 

Bizarre Behavior, Attention and Alogia were loaded together 

on a single factor. Their findings contrast with the 

dichotomy of positive and negative symptoms. Schuldberg, 

Quinlan, Morgenstern and Glazer (1990) found that Attention, 

Formal Thought Disorder and possibly Bizarre Behavior were 

separate from other symptoms. They suggest four distinct 

categories of schizophrenic symptoms. Using a cluster 

analytic approach, Morrison, Bellack, Wixted and Mueser 

(1990) found three distinct groups of patients, each having 

a mix of positive and negative symptoms. Using a model-

based confirmatory factor analytic approach, Lenzenweger et 
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al. (1989) present evidence for a three-process model. They 

suggest that positive symptoms, negative symptoms, and 

disordered premorbid personal-social relationships are three 

distinct pathological processes. 

Liddle, Barnes, Morris and Haque (1989) segregated 

positive and negative symptoms into three syndromes: 

psychomotor poverty, disorganization and reality distortion. 

They indicated that both psychomotor poverty and 

disorganization were associated with neuropsychological 

impairments. More specifically, psychomotor poverty was 

associated with impairment of abstract reasoning and long-

term memory whereas disorganization was related to poor 

concentration and impaired ability for new learning. Arndt, 

Alliger, and Andreasen (1991) factor analyzed three studies 

of a total of 207 schizophrenic patients. They found three 

factors: a negative symptom factor, a thought disorder-

bizarre behavior factor, and a hallucinations-delusions 

factor. 

In summary, there is sufficient evidence which favors a 

multi-factorial approach to Andreasen and Olsen's (1982) and 

Crow's (1980) models. Despite the diversity of research 

findings, negative symptoms are consistently found to be a 

significant and integral component in the symptomatology of 

schizophrenia. An important question about the positive-

negative symptom distinction is the extent to which symptom 

constructs are etiologically meaningful. 
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Brain Abnormalities and Schizophrenic Symptoms 

A substantial amount of effort has been devoted to the 

evaluation of external validators for positive and negative 

symptoms. Attempts to delineate the relationship between 

neuropathology and symptomatology of schizophrenia are 

largely inspired by Crow's (1980) hypothesis that negative 

symptoms are related to structural brain abnormality. In an 

early study comparing postmortem results with premortem 

symptomatology, Crow (1981) found that cell loss and changes 

in brain structure were mostly associated with intellectual 

impairments and symptoms such as muteness, flat affect, 

apathy, and withdrawal. Conversely, increase in the number 

of dopamine receptors in postmortem brain was found 

significantly characterized by hallucination, delusion, and 

thought disorder. This relationship between number of 

dopamine receptors and positive symptoms was later 

replicated by Crow and coworkers (Crow et al., 1981). 

Stevens (1982) evaluated original records and 

histological specimens of 28 schizophrenic patients and 28 

age-matched nonschizophrenic neuropsychiatric controls. She 

found that schizophrenic patients with periventricular, 

limbic, or hypothalamic damage were more likely to be 

assaultive, catatonic, seclusive, and to display flat 

affect. In addition, schizophrenic patients who had limbic 

and globus pallidus lesions were predominantly distressed in 
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their speech whereas those who had hypothalamic and 

hippocampal damages often showed stereotypy. 

One group of findings which have lent consistent 

support to the association between structural brain 

abnormality and symptomatology tie enlarged ventricles 

and/or cortical atrophy to negative symptoms. Pakkenberg 

(1987) investigated postmortem brains of chronic 

schizophrenics and found that patients with predominantly 

negative symptoms had significantly larger ventricles than 

those who showed predominantly positive symptoms. Numerous 

brain imaging studies have been designed to ascertain such 

correlations. Using MRI, Andreasen, Ehrhardt, et al. (1990) 

found a significant difference between patients who were 

classified as negative subtype and those who were either 

positive or mixed. Ventricular size, in terms of both 

volume and ventricle-brain ratio, was significantly larger 

in negative symptom patients than in the other patient 

groups. Unfortunately, inference of their findings is 

limited due to the fact that their sample contained only 

five negative symptom patients. 

Indeed the overall results of brain imaging studies are 

inconclusive. Some investigators (eg. Andreasen, Flaum, 

Arndt, et al., 1991; Andreasen, Flaum, Swayze, Tyrrell, & 

Arndt, 1989; Andreasen, Olsen, Dennert, & Smith, 1982; 

Klausner et al., 1992) found significant association between 

negative symptoms and ventricular enlargement while others 
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(eg. Keilp et al., 1988; Pearlson et al., 1989; Pfefferbaum 

et al., 1988) failed to find such connection. 

Raz (1989) reviewed 16 studies on the relationships 

between schizophrenic symptoms and ventricular size or 

cortical atrophy published during the period between 1976 

and 1986. She concluded that only two studies had 

demonstrated direct correlation between negative symptoms 

and CT abnormalities, and three others had shown an inverse 

relationship between positive symptoms and neuropathology. 

While there is still no consensus on the issue, several 

recent reviews have provided more favorable findings. In an 

extensive review, Marks and Luchins (1990) demonstrated that 

direct relationships between negative symptoms and enlarged 

ventricles or cortical sulci were found in 18 studies. Only 

five studies found no relationship and another three showed 

opposite results. Expanding the review to include CT 

studies that were published later, Bogerts et al. (1991) 

obtained similar proportions. They demonstrated that 16 

studies found positive correlation between negative symptoms 

and cortical abnormalities, and nine found either no or 

inverse relationships. 

Recent search for the neuropathological correlates of 

schizophrenic symptoms focuses on the association between 

frontal lobe abnormalities and negative symptoms and between 

temporal lobe abnormalities and positive symptoms. 

Andreasen (1989) points out that since negative symptoms 
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represent a loss of functions that are generally mediated by 

the frontal lobes, it is logical to infer that deficits in 

the frontal region produce negative symptoms. Research 

findings in this area are inconclusive. Bogerts and 

coworkers (Bogerts et al., 1991) reported results from a 

previously published study. They demonstrated that 

schizophrenic patients with negative symptoms had larger 

frontal and parieto-occipital cortical sulci than patients 

with positive symptoms. Negative symptom patients also had 

larger interhemispheric fissures as compared to positive 

symptom patients. Williamson, Pelz, Merskey, Morrison, & 

Conlon (1991) found no changes in the frontal white matter 

in patients with high ratings for negative symptoms. 

Conversely, there is a significant relationship between 

frontal:temporal ratios and negative symptoms. These 

authors concluded that their findings were consistent with 

results which suggested the association between dysfunction 

in dorso-lateral prefrontal cortex and negative symptoms. 

Using MRI, Andreasen et al. (1986) found no 

relationship between frontal lobe size and negative 

symptoms. McCarley et al. (1989) compared nine medicated 

schizophrenic patients with nine age-matched normal 

volunteers on their computed tomographic abnormalities. 

They found no significant association between frontal lobe 

deficits and negative symptoms among the schizophrenic 

patients. 
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Results from studies that examine the association 

between negative symptoms and functional brain pathology are 

also equivocal. An early study on cerebral blood flow of 

schizophrenic patients demonstrated a significant 

correlation between hypofrontality and negative symptoms 

(Ingvar, & Franzen, 1974). Sagawa et al. (1990) calculated 

eight CBF measurement indices in 59 schizophrenic patients. 

They found a moderate relationship between hypofrontality 

and anhedonia and between laterality and attentional 

impairment. Andreasen, Flaum, Arndt, et al. (1991) studied 

cerebral blood flow in control, low and high negative 

symptom patient groups. They reported lowest, but 

significant, increase in blood flow in the lateral frontal 

cortex among the high negative symptom patients. Contrary to 

the controls and patients with low negative symptoms, high 

negative symptom patients also showed no significant 

activation of the mesial frontal cortex when stimulated with 

a prefrontal activation task. They suggest an association 

between an increase in negative symptoms and dysfunctions of 

the mesial frontal cortex. 

The relationship between positive symptoms and temporal 

lobe deficits is less controversial. LaFosse and Mednick 

(1991) point out the significance of paralimbic regions as 

highly organized supramodal association and integration 

areas and central limbic structures, including the 

hippocampus and amygdala, as key structures in sensory 
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information processing. Building on Bogerts' model, the 

authors suggest: 

it is reasonable to assume that structural and 

functional deficits of paralimbic and limbic areas are 

associated with defective integrative and associative 

brain functions, resulting in distorted interpretations 

of external reality, and an inability to filter out 

irrelevant sensory information, ie, poor 'sensory 

gating.' (pp. 216-217) 

McCarley et al. (1989) found a strong correlation between 

enlargement of the left sylvian fissure and positive 

symptoms. Other support for the association between left 

temporo-limbic pathology and positive symptoms have also 

been reported (eg. Besson et al., 1987). Bogerts et al. 

(1991) reviewed brain imaging studies and concluded that 

most studies supported the association between positive 

symptoms and left temporo-limbic pathology whereas the 

association between negative symptoms and a specific brain 

region was less consistent. They suggested that negative 

symptoms might be related to a more diffuse brain pathology. 

Association between Neuropsychological Deficits 

and Schizophrenic Symptoms. 

Indirect support for the pathophysiology of different 

subtypes of schizophrenia is provided by evidence that some 

chronic schizophrenic patients demonstrate significant 

cognitive losses. Lilliston (1970) presented a study using 
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the Phillips Scale as a measure of the process-reactive 

dimensions of schizophrenia. He found a significant 

difference on this scale between patients who were 

classified as brain damaged and those who were not so 

classified by all three psychological measures, namely 

Bender Visual Motor Gestalt Test, Memory-for-Designs Test, 

and Trail Making Test. Using the same three ability tests 

to estimate the probability of cerebral damage, Lilliston 

(1973) later found that low probability subjects were "more 

anxious, showing more affect and more concern about 

problems" whereas high probability subjects "showed more 

perceptual abnormality, were more sluggish, and more 

apathetic about their problems" (p.377). Both Heaton et al. 

(1978) and Malec (1978) noted that chronic or process 

schizophrenics were more like brain-damaged patients on 

cognitive test performance. 

In an extensive review, Seidman (1983) concluded that 

the positive-negative symptom dimension is the most 

promising approach in the development of a 

neuropsychological theory of schizophrenia. Johnstone et 

al. (1978) found that both negative symptomatology and 

diminished performance on the Withers and Hinton battery 

were significantly related to ventricular enlargement. In 

another study, Andreasen, Olsen, Dennert, et al. (1982) used 

the Mini Mental Status Exam to study the association between 

sensorium, ventricular enlargement, and positive/negative 
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symptoms. They found that patients with large ventricles 

tend to have mostly negative symptoms and an impaired 

sensorium. On the contrary, patients without ventricular 

enlargement tend to have mostly positive symptoms and a 

normal sensorium. 

Building on findings such as those which demonstrate 

different neuropsychological deficits among positive and 

negative symptom patients, various hypotheses have been 

postulated suggesting the association between the 

schizophrenic symptoms and generalized or specific regional 

brain dysfunctions. In their reviews, Heaton et al. (1978) 

and Seidman (1983) concluded that chronic or process 

schizophrenic patients with predominantly negative symptoms 

show cognitive impairments similar to those of the diffusely 

brain-damaged patients. The notion that negative symptoms 

are associated with diffuse brain damage is also derived 

from studies which found various nonspecific cognitive 

impairments in patients who exhibit predominantly negative 

symptoms (Addington, Addington, & Maticka-Tyndale, 1991; 

Braff et al., 1991; Frith, Leary, Cahill, & Johnstone, 1991; 

Levin, Yurgelun-Todd, & Craft, 1989; Perlick, Mattis, 

Stastny, & Silverstein, 1992). 

Other studies have not confirmed the association 

between negative symptoms and generalized cognitive deficits 

in schizophrenics. Nelson et al. (1990) found no 

significant relationship between negative symptoms and IQ 
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scores although those patients with low IQ scores tended to 

have low positive symptom ratings. Green and Walker (1985) 

administered a battery of neuropsychological tests to a 

group of 44 schizophrenic patients and found that positive 

and negative symptoms are related to different patterns of 

cognitive impairments. They suggested that there may be 

specific neuropsychological correlates for the positive and 

negative symptom dimensions. Bilder and coworkers (Bilder, 

1985; Bilder, & Degreef, 1991; Pandurangi, Bilder, Rieder, 

Mukherjee, & Hamer, 1988) found that neuropsychological 

impairments are related to both positive and negative 

symptoms. They identified a third symptom dimension which 

consisted of formal thought disorder, bizarre behavior, and 

attentional deficits. They found these symptoms of 

conceptual disorganization to be strongly associated with 

neuropsychological deficits which reflect "a failure in the 

early development of basic linguistic and general cognitive 

competencies" (Bilder, & Degreef, 1991, p.170). 

Neuropsychological evidence favoring the association 

between specific dysfunctions and schizophrenic 

symptomatology continues to accumulate. Much of the recent 

work has been devoted to examining models of frontality and 

laterality in positive and negative symptom patients. The 

involvement of frontal lobe dysfunction in negative symptoms 

has been implicated by the phenomenological similarity 

between brain-damaged patients with frontal lobe lesions and 
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schizophrenic patients with predominantly negative symptoms 

(Levin, 1984; Seidman, 1983). However, research findings 

comparing between positive and negative symptom patients are 

equivocal despite the consensus that there is a general 

deficit among schizophrenic patients on measures that are 

sensitive to frontal lobe damage. Merriam, Kay, Opler, 

Kushner, and van Praag (1990) found a significant 

correlation between negative symptoms and neurological soft 

signs of prefrontal impairment. In a longitudinal study of 

58 chronic schizophrenic patients, Breier, Schreiber, Dyer, 

and Pickar (1991) found that patients' levels of negative 

symptoms at a 2- to 12-year follow-up were significantly 

related to frontal lobe dysfunction which was measured by 

Wisconsin Card Sort, Trails A and B, and Verbal Fluency 

tests. Perlick et al. (1992) found an association between 

negative symptoms and both frontal and nonfrontal 

neuropsychological measures in women only. Keilp et al. 

(1988) reported that both Digit Symbol and Trail Making B 

were significantly related to negative symptoms but not to 

positive symptoms or ventricular enlargement. Braff et al. 

(1991), on the other hand, found that Wisconsin Card Sort 

Test and Category Test correlated significantly to both 

scores on the SANS and the SAPS. Using multiple regression 

analysis, they discovered the SANS to be the most powerful 

predictor of neuropsychological function. Brown and White 

(1991) segregated their 46 chronic schizophrenics into 
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"high" and "low" negative symptom groups around the median 

value. They reported that the "high" negative symptom group 

was significantly different from its counterpart on WCST 

even when the effect was corrected for movement disorders, 

such as tardive dyskinesia. 

The notion that negative symptoms are associated with 

frontal lobe dysfunction is not universally shared. 

Morrison-Stewart et al. (1992) assessed 3 0 schizophrenic 

patients and 30 normal controls with frontal and nonfrontal 

tests. They found that WCST correlated significantly only 

with the total SAPS score whereas Wechsler Memory Scale was 

associated with both SANS and SAPS. They suggested that 

symptom severity, rather than negative symptoms per se, was 

a more important factor for neuropsychological test 

performance. Goldberg et al., (1990) found no significant 

relationship between negative symptoms and 

neuropsychological test performance. Instead, they detected 

a negative correlation between positive symptoms and WCST-

Categories. Dickerson, Ringel, and Boronow (1991) found 

that Luria-Nebraska Neuropsychological Battery-Left Frontal, 

Memory, and Intellectual Processes were consistently related 

to formal thought disorder and hallucination but not to 

negative symptoms. While some investigators (eg. Bird, & 

Finlayson, 1992) reported no or low correlation between 

manifested symptoms and neuropsychological test performance, 
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others (Bellack, Mueser, Morrison, Tierney, & Podell, 1990; 

Summerfelt et al., 1991) demonstrated that performance on 

WCST among schizophrenic patients could be improved with 

training or monetary reward. 

The failure of existing data to ascertain the 

assumption that negative symptoms are uniquely correlated 

with frontal lobe dysfunction has led researchers to look 

more closely at the differential cognitive deficits of both 

positive and negative symptoms. Earlier review of the 

literature favors a greater left hemisphere dysfunction in 

schizophrenia (Seidman, 1983). Studies focused.on the 

correlation between lateralization of cognitive deficits and 

manifested symptomatology denotes a rather complex pattern 

of association. In a series of investigations, Green and 

Walker (1985), and Walker (1987) reported that positive 

symptoms were associated with verbal memory performance 

whereas negative symptoms were associated with visual-motor 

performance and visual information processing. 

Addington, Addington, and Maticka-Tyndale (1991) 

administered the Wechsler Adult Intelligence Scale and a 

battery of neuropsychological tests to a group of 3 8 acute 

schizophrenic patients upon stabilization and again at a 6-

month follow-up. They found that negative symptoms 

predicted cognitive deficits at both time periods while 

positive symptoms did not. Their results also showed an 

improvement on cognitive test performance at the follow-up 
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period which was related to an improvement in positive 

symptoms. A closer look at their results found a 

significant correlation between negative symptoms and 

verbal, but not performance, IQ at initial assessment, while 

at follow-up, the association was opposite. Andreasen et 

al. (1990) divided their sample into positive, mixed, and 

negative symptom groups. They found poorer performance 

among the mixed and negative patients on Shipley-Hartford 

test and the Digit Span subtest of the WAIS. Although 

negative symptom patients were significantly lower on both 

Verbal and Performance IQs, when compared with positive 

symptom patients, none of the individual performance 

subtests of the WAIS were significantly different among the 

patient groups. Their results disagree with Green and 

Walker's (1985), and Walker's (1987) findings and appear in 

favor of the notion of a verbal, rather than a visual-motor, 

dysfunction in the negative symptom patients. However, 

because of small sizes in both the positive and negative 

symptom groups, inference of their findings may be limited. 

Gruzelier, Seymour, Wilson, Jolley, and Hirsch (1988) 

postulate a hemisphere imbalance syndrome model to account 

for their findings. They suggest that there are two 

clinical syndromes: the active syndrome is characterized by 

delusions and overactivity, and the withdrawn syndrome is 

characterized by mostly negative symptoms. According to 

their model, an integrity of function of the left hemisphere 
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and a loss of function of the right hemisphere are 

associated with the active syndrome whereas an opposite 

functional imbalance is true with the withdrawn syndrome. 

The view that there are lateralized dysfunctional 

differences between positive and negative symptoms does not 

prevail without challenge. Bird and Finlayson (1992) found 

no relationship between lateralized neuropsychological 

dysfunction and patients' psychiatric symptoms. Others 

(Calev, Edelist, Kugelmass, & Lerer, 1991) also reported no 

lateralized performance deficits among schizophrenic 

patients. The overall results are nonconclusive and most of 

the contentions remain speculative. 

Theory Underlying the Present Study 

Findings of brain dysfunctions in schizophrenia derived 

from morphological or brain imaging studies have not yet 

been able to localize "the lesion" for the disorder. Recent 

work on the neuropsychological correlates of schizophrenia 

also fails to add much to this effort. The diversity of 

sites detected in both neuropathological and 

neuropsychological studies, and the occurrence of 

neuropsychological deficits in patients without clear 

cerebral pathologies have called upon a need to go beyond 

attempts to isolate discrete localized lesions for the 

disorder. 

One advantage of using a neuropsychological paradigm to 

the study of schizophrenia is that it provides information 
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on patients' performance patterns, functional deficits, as 

well as residual strengths which are difficult to ascertain 

by means of neuroanatomical or neurophysiological methods. 

Unfortunately, while many investigators have taken the 

approach to identify the neurological "markers" for 

schizophrenia, many others have relied on evidence provided 

by one or two tasks to determine the locale of the disorder. 

The consequences are a lack of integration among research 

findings and a failure of studies to examine the association 

between schizophrenia and various interrelated brain 

systems. The present study takes on a different approach in 

the study of the brain-behavior relationship in 

schizophrenia. The goals are to compare the patterns of 

cognitive dysfunctions between patients manifesting 

different symptomatologies and to examine their differences 

in functional capacities based on current understanding of 

human abilities. 

A theory which has not been applied in studies with 

psychopathological populations but is widely used in the 

understanding of cognitive changes across the life span is 

proposed by Horn. Expanding on Cattell's theory of fluid 

and crystallized functions, Horn (1985, 1989) delineated 

different cognitive factors identified from the primary 

mental abilities in human. Among the major factors are the 

fluid reasoning (Gf), crystallized knowledge (Gc), visual 

thinking (Gv), auditory thinking (Ga), short-term 
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acquisition-retrieval (SAR), long-term storage-retrieval 

(TSR), inspection speed (Gs), and correct decision speed 

(CDS). He detailed the factors pertaining to age changes 

over the life span and contrasted them with other skills 

which might be less affected. Using the concept of over-

and under-determination of neuronal networks, Horn (1979) 

suggests that Gc, and TSR are overdetermined and are likely 

retained despite loss of some neural tissue. Contrary, Gf, 

and SAR are neurologically underdetermined and are dependent 

on the amount of the neuronal mass. Horn (1985) also 

distinguished the speed of response from the speed in 

reaching correct answers to problems. He found that Gs 

correlates with measures of Gf and is linked to abilities in 

maintaining attention and concentration whereas CDS has 

little relation with the difficulty of the problems and does 

not contribute to Gf. 

This above brief review is in no attempt to summarize 

Horn's extensive model of human abilities. However, to the 

extent that if Horn's fluid factors reflect the neurological 

status, measures might be designated to assess its diffuse 

reduction and provide an estimate of the functional 

competence even among the psychopathological population. 

Aronson and Vroonland (1993) found that tasks derived from 

Horn's factors were sensitive to increased dependence among 

elderly women. The fact that schizophrenic patients with 

high negative symptom ratings are repeatedly found to 
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manifest a variety of cognitive deficits and a lowering of 

premorbid and morbid adjustments suggests a global decrease 

of functioning which may involve both cortical and 

subcortical dysfunctions. It is expected that positive and 

negative symptoms of schizophrenia can be distinguished by 

means of measures derived from Horn's factors of attention, 

memory, reasoning, and processing speed. If this approach 

is found to be factually consistent, the negative symptoms 

of schizophrenia might be understood as a reduction of 

"biological" capacity which is not limited to any localized 

sites. 

Symptom Scales and Factor-based Cognitive tests 

The present study uses the Scale for the Assessment of 

Negative Symptoms (SANS, Andreasen, 1984) and the Scale for 

the Assessment of Positive Symptoms (SAPS, Andreasen, 1984) 

to determine symptom ratings. The scales provide both the 

criteria for classification as well as a severity rating for 

each of the symptom components. The SANS is probably the 

most commonly used instrument in the study of schizophrenic 

symptomatology. As described above, the SANS is highly 

consistent across time whereas most of the subscales of the 

SAPS also show a moderate degree of stability (Schuldberg et 

al., 1990). The two scales are shown to have adequate 

internal consistency (Andreasen, 1991), and interrater 

reliability (Andreasen, & Flaum, 1991; Andreasen, Flaum, 



63 

Arndt, et al., 1991; Lenzenweger et al., 1989; Schuldberg et 

al., 1990) with the SANS shown to be highly reliable. 

To assess the cognitive skills, the Aronson Cognitive 

Residuals Evaluation Scale (ACRES, Aronson, 1989) was chosen 

to represent the Horn's factors. The five subtests of the 

ACRES were developed with an emphasis of new rather than 

past or old learning and they were chosen to assess the 

fluid, attentional, and memory capacities (Aronson, 1989). 

Four other tests were added to the battery to include the 

visuomotor perception and speed as a separate factor apart 

from reasoning skill. 

Hypotheses 

The goal of this investigation was three-fold. First, 

the study examined the distinction between the positive and 

negative dimensions. It was hypothesized that the negative 

symptom dimension would define a consistent symptom cluster 

which can be independently assessed apart from the positive 

symptoms. Second, the study also aimed at examining the 

relationship between the symptomatology and cognitive 

functions. It was hypothesized that patients with 

predominantly negative symptoms would be lower in 

functioning level than those with predominantly positive 

symptoms. Third, the study sought to explore the 

association between functioning pattern and the negative 

symptom dimension of schizophrenia. It was hypothesized 

that patients with higher negative symptom ratings would 
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show greater impairments than those with lower negative 

symptom ratings on measures of fluid reasoning, psychomotor 

speediness, and attention-memory. 



CHAPTER II 

METHOD 

Subjects 

The sample consisted of 70 patients from either a 

psychiatric hospital (N = 3 9) or the psychiatric unit of a 

general hospital (N = 31). All subjects had an admitting, 

as well as a current, diagnosis of Schizophrenia based on 

the DSM-III-R (American Psychiatric Association, 1987) 

criteria. The majority were inpatients (94.3%). There were 

49 males and 21 females with an average age of 33.17 years 

(SD = 7.64). Their average educational level was 11.89 

years (SD = 2.67). Only one patient was married at the time 

of the interview, 56 were single, and 13 were either 

separated or divorced. 

The sample varied broadly in chronicity, ranging from 

one to 37 years (M = 11.93, SD = 7.52) since onset of 

illness. Their mean age of onset was 21.24 (SD = 4.53). 

There were no first admissions and the average number of 

past psychiatric admissions was 8.61 (SD = 5.84). With the 

exception of one subject, all were prescribed neuroleptic 

medications and every subject had a history of previous 

neuroleptic treatment. The Chlorpromazine equivalent dose 

averaged 811.66 (SD = 646.80). Seven patients were also 

65 
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prescribed Lithium, five antidepressants, and fifteen minor 

tranquilizers. Patients were excluded from the study if 

they had been diagnosed with Organic Mental Syndrome and/or 

Mental Retardation. They were, however, not excluded if 

they had a history of either alcohol or drug abuse (N = 28 

and N = 26 respectively). Informed consent was obtained 

from each subject (See Appendix A). 

Fifty-five (78.6%) patients completed at least five 

cognitive tests. Of these, 44 were right-handed and 11 

left-handed. Four had previously been treated with ECT and 

one had seizure disorder. There was no significant 

difference between patients who completed and those who 

rejected testing on any of the demographic characteristics 

or on their positive symptom rating. However, those 

patients who rejected testing had a higher rating on the 

negative symptom scale (t = 2.20, £> < .05) than those who 

were willing. 

Materials 

Symptom Ratings 

Scale for the Assessment of Negative Symptoms (SANS). 

(Andreasen, 1984a). This behavioral rating scale was 

developed by Andreasen and Olsen (1982) based on Andreasen's 

theory of negative and positive schizophrenia. It has five 

subscales each measuring a symptom complex. These five 

subscales are (a) affective flattening, (b) alogia, (c) 

avolition-apathy, (d) anhedonia-asociality, and (e) 
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attention. Each symptom complex is operationally defined by 

a number of observable behavioral components which are 

scored on a six-point scale (0-5). Higher ratings represent 

greater severity of the behavioral component. A "global 

rating" is used for each subscale to indicate the global 

severity of the symptom complex. When a global rating of 4 

or more is given for a subscale, the symptom complex is 

considered to be present to a "marked" degree. In addition, 

a "summary score" is computed by adding the global ratings 

of the five subscales to give an overall estimate of the 

degree of syndrome prominence. The possible range for the 

summary score is 0-25. 

Scale for the Assessment of Positive Symptoms (SAPS). 

(Andreasen, 1984b) This scale has the same format as in the 

SANS. It consists of four subscales, each operationally 

defined by observable behavioral components rated on a six-

point scale. High rating on the SAPS represents a marked 

degree of severity. The SAPS subscales are: (a) 

hallucinations, (b) delusions, (c) bizarre behavior, and (d) 

positive formal thought disorder. As with the SANS, the 

global rating here reflects the severity of the positive 

symptom complex, whereas the summary score represents an 

index of the severity of the syndrome. The possible maximum 

summary score for the SAPS is 20. 

Diagnostic Criteria. Original diagnostic criteria for 

each of the symptom categories, namely positive, negative, 
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and mixed, are provided by Andreasen and Olsen (1982) . A 

schizophrenic patient is classified as "positive" if at 

least one of the SAPS subscales and none of the SANS 

subscales is present to a marked degree. Contrary, if at 

least two of the SANS subscales and none of the SAPS 

subscales is present to a marked degree, the patient is 

classified as showing predominantly negative symptoms. All 

patients who do not meet criteria for positive or negative 

schizophrenia, or meet criteria for both, are labelled 

"mixed". 

Using this original diagnostic criteria, the present 

sample yielded a very small group of negative symptom 

patients (N = 4) and a relatively large preponderance of 

patients with predominantly positive symptoms (N = 45). The 

remaining 21 patients were classified as mixed. The number 

of negative symptom patients was further reduced when only 

those patients who had completed the neuropsychological 

testing were included. Hence, for the purpose of the 

present study, an alternative classification approach was 

used to give precedence to the negative symptoms. Patients 

were classified as having predominantly negative symptoms if 

at least one of the five negative symptoms had a rating of 

four or higher. If none of the negative symptoms was rated 

four or higher, and at least one of the positive symptoms 

had a rating of four or higher, the patient was classified 

as having positive symptoms. This approach resulted in 3 9 
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patients being classified as showing predominantly positive 

symptoms and 31 showing predominantly negative symptoms. 

Cognitive Measures 

Nine tests were selected to reflect Horn's factors of 

fluid reasoning, short-term acquisition and cognitive speed. 

The standardized tests were chosen because, while they are 

sensitive to cognitive deficits, they failed to 

differentiate brain-damaged from schizophrenic patients 

(Heaton, & Crowley, 1981), and are brief enough to avoid 

fatigue and loss of motivation. The five subscales of the 

Aronson Cognitive Residuals Evaluation Scale (ACRES, 

Aronson, 1989) were chosen to reflect variety of cognitive 

skills that are important for independent functioning. 

Trail Making Test (Reitan, & Davison, 1974). This test 

measures visual, conceptual and visuomotor tracking (Lezak, 

1983). Two parts, A and B, each has 25 circles distributed 

upon an 8 1/2 X 11 sheet of paper. In part A (TMA), the 

circles contain numbers which the testee is asked to connect 

by penciled lines in consecutive order as quickly as 

possible. In Part B (TMB), the circles contain 13 numbers 

(1-13) and 12 letters (A-L). The testee is instructed to 

alternate connective lines between numbers and letters in 

ascending sequence. Both tasks can be scored for the time 

taken to complete them and the number of errors made. 

However, according to Lezak (1983), Reitan modified the 

procedure and required the examiner to point out errors as 
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they occur and scoring is based on time alone. This latter 

procedure is used here to assess competence. 

Bender Visual Motor Gestalt Test (BGT) (Bender, 1938) . 

This consists of a set of nine figures designed to evaluate 

the ability of visual perceptual organization (Lezak, 1983) . 

The figures are presented one at a time and the testee is 

asked to copy the figures on a blank sheet of paper. One of 

the most widely used scoring system for the BGT is the 

Developmental Bender Scoring System devised by Koppitz 

(1964). Here 30 mutually exclusive scoring items, scored as 

either present or absent, give a composite score which can 

range from 0 to 30. High scores indicate poor performance. 

The time required is usually less than ten minutes (Koppitz, 

1964) . 

Digit Symbol subscale of the Wechsler Adult 

Intelligence Scale-Revised (WAIS-R, Wechsler, 1981). This 

psychomotor performance test is believed to be relatively 

unaffected by intellectual prowess, memory, or learning 

(Lezak, 1983). Recent studies have found it to be sensitive 

to brain dysfunction (Bauer, Schlottmann, Kane, & Johnsen, 

1984). The test consists of four rows of blank squares each 

paired with an assigned number from one to nine. A key for 

nonsense symbols are placed above the empty squares. After 

some trial items, the testee is required to fill in the 

blanks with paired symbols as quickly as possible. With a 
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time limit of 90 seconds, the score equals the number of 

squares correctly filled. The maximum score is 100. 

Attention and Cognitive Tracking Scale (ACTS) 

(Francis, & Aronson, 1988). This test (Appendix D) likely 

tocoming is a subscale of the ACRES. It assesses mental 

functions underlying cognitive processes with minimal 

reference to old learning. Its twelve items cover areas 

including attention, orientation, concentration, visual and 

auditory tracking, verbal fluency, and cognitive 

flexibility. Scores can range from 0 to 33 with higher 

scores as indication of better functioning. Francis (1989) 

found that ACTS differentiated patients with multiinfarct 

dementia from those with right cerebrovascular accident or 

depression. 

Aronson Shopping List (ASL) subtests (Aronson, 1985) . 

A subscale of ACRES, the ASL (Appendix E) consists of two 

tasks designed to assess the abilities to register new 

information and to retrieve what has been retained (Aronson, 

& Tsang, 1990). The first task (ASLT) entails the learning 

of new associations. Ten noun-adjective paired associates 

are presented. An error score represents the number of 

trials needed to learn the pairs, subtracted from 100, can 

range from 0 to 100. While many recent studies subtract the 

error score from 100, only the error score is used here. 

Aronson and Tsang (1990) reported a test and alternate form 
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retest reliability of .75 using a group of elderly-

volunteers . 

The second task, the ASLR, is the delayed recall of the 

ASL administered 20 to 45 minutes after the pairs have been 

learned. The retention score can range from 100 for perfect 

retrieval to 0 when no response or unrelated guesses are 

given. 

Pattern Test (Aronson, & Soukup, 1987) . This test 

(Appendix F) is a subscale of ACRES and is a modified 

version of Raven Coloured Progressive Matrices (RCPM, Raven, 

1962) designed to assess the abilities to complete 

continuous patterns, to recognize discrete figures as 

spatially related wholes, to solve analogy problems, and to 

reason and think in an organized way. Like the original, 

the Pattern Test consists of a series of geometric designs 

grouped into four sets, namely A, Ab, B, & C. The designs 

used in the Pattern Test have been enlarged and made 

brighter in colors. Instructions are made more concrete to 

enhance understanding and cooperation. Each of the four 

sets is subdivided into three levels of difficulty. Items 

can be bypassed when the testee correctly identifies the 

answer for the first problem of a level, or when the testee 

fails a level. The test is usually completed within 20 

minutes and the score can range from 0 to 50. 

Route Planning Scale (Aronson, & Lowrey, 1987) . This 

subscale of ACRES (Appendix G) is a modified version of 
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Porteus Maze Test, Vineland Revision (Porteus, 1965) . 

According to Lezak (1983), the original maze tracing task 

"was designed to yield data about the highest levels of 

mental functioning involving planning and foresight" (p. 

511). The mazes in the Route Planning Scale correspond to 

years V through Adult of the Vineland Revision. The 

original maze and presentation sequence have not been 

altered but the designs have been enlarged. Item 

elimination and test discontinuation are allowed based on 

success or failure on early items. High score represents 

good performance. The maximum possible score is 30 and the 

test normally requires less than 20 minutes to complete. 

Procedures 

All subjects were interviewed individually and rated on 

both the SANS and the SAPS by the author immediately after 

the interview. Thirty-nine subjects agreed to be 

videotaped during the interview. Of those tapes, 24 were 

selected at random (Blalock, 1972) and rated by a fourth-

year chief psychiatric resident. In addition, each 

patient's primary nurse or therapist was asked to rate the 

subject on the criteria specified for the symptom scales 

based on his or her everyday encounter with the subject. 

Forty-eight such scales were received. While the 

psychiatric resident and the author had been trained on 

scoring the rating scales, these nurses and therapists 

received no training and were given only brief instruction. 
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Interviews were conducted before any neuropsychological 

testing to ensure that there would be no knowledge of the 

subjects' cognitive test performance when the symptom 

ratings were made. The psychiatric resident and nursing 

staff were all "blind" to the results of the cognitive 

tests. 

The majority (81.8%) of the subjects who agreed to the 

testing were assessed with the cognitive tests by the author 

within one week after the interview. The average time 

between the two events was 6.20 days (SD = 4.13). Patients 

were determined amenable to neuropsychological testing by 

the nursing staff and/or the attending psychiatrist, and by 

the criterion of less than four errors on the Information 

and Orientation Questions of Wechsler Memory Scale-Revised 

(Wechsler, 1987). Two patients failed to meet this latter 

criterion and were excluded from the study. The tests were 

usually administered in the following order: ACTS, ASLT, the 

Pattern Test, Route Planning Scale, Digit Symbol, ASLR, 

Trail Making A and B, and BGT, with some slight variations 

for ASLR in order to meet the delay time requirement. 



CHAPTER III 

RESULTS 

Positive and Negative Symptom Ratings 

Reliability 

Two procedures were used to examine the reliability of 

the positive and negative symptom ratings. First, inter-

rater reliability was assessed by correlating the summary 

scores on the SANS and the SAPS assigned by the three 

raters. Table 1 presents the interrater and inter-scale 

correlation coefficients. As expected, there was a high 

consistency on negative symptom scores between raters. For 

positive symptom ratings, a strong agreement was obtained 

between the author and the psychiatric resident' while the 

correlation between the author and the nursing staff/primary 

therapists approached significance (JD = .059) . By contrast, 

no significant association was found between positive 

symptom ratings by the nursing staff/primary therapists and 

those by the psychiatric resident. 

Clearly, averaging or combining the rating scores by 

the three raters to resolve disagreements could not be 

performed due to the fact that the psychiatric resident and 

the nursing staff/primary therapists only rated a portion of 

the sample. The inter-rater reliabilities for both the 

positive and the negative symptom ratings were considered 

75 
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Table 1 

Inter-scale Correlations and Inter-rater Reliabilities of 

SANS and SAPS 

Rater 1 Rater 2 Rater 3 

SANS SAPS SANS SAPS SANS SAPS 

Rater 1 

SANS - -.08 
(70) 

.78*** .11 
(24) (23) 

.57*** 
(48) 

.28* 
(48) 

SAPS -.02 .66*** 
(24) (23) 

. 11 
(48) 

.27 
(48) 

Rater 2 

SANS .19 
(23) 

.64** 
(17) 

. 13 
(17) 

SAPS - . 10 
(17) 

. 18 
(17) 

Rater 3 

SANS - .56*** 
(48) 

SAPS 

Note. Rater 1 is the author, Rater 2 is the fourth year 
psychiatric resident, and Rater 3 are various members of the 
nursing staff/primary therapists, each rating a familiar 
patient. 

*P < .05; **p < .01; ***p < .001. 

sufficient to assume that ratings by the author would be 

consistent with those of outside raters. The following 

analyses used only the symptom ratings by the author. 
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Distributions of the Symptom RaMnga 

The statistical distributions of the SANS and SAPS 

summary scores for all 70 subjects and for those who 

completed the cognitive testing are presented in Table 2. 

Compared to the SAPS, the distribution of the SANS was more 

dispersed. Both the SANS and SAPS summary scores were 

roughly normally distributed, with slightly more subjects 

clustered at the moderate to high symptom ratings. Both the 

means and the medians of the SANS and SAPS scores for the 

total subjects were very close. By contrast, subjects 

tested with the cognitive measures showed a slightly lower 

mean and median scores on SANS compared to their positive 

symptom ratings. 

Internal Consistency 

Another step to establish the internal consistency of 

the positive and negative symptom ratings was done by 

computing the average correlation of the symptom components 

within the SANS and the SAPS. Cronbach's Alphas for the 

SANS and the SAPS were found to be .94 and .80 respectively. 

When only the global ratings for each subscale were included 

as items, Alphas for the SANS and the SAPS equal .83 and .01 

respectively, suggesting the presence of internal 

consistency for the negative symptom but not the positive 

symptom scale. 
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Table 2 

Distributions of the SANS and SAPS Summary Scores for the 

Total Subjects and for Those Who Completed the Cognitive 

Testing 

Subjects Tested3 Total Subjects13 

Statistics SANS SAPS SANS SAPS 

Mean 9. . 86 10 . .68 10. .47 10 , .89 

Median 9, .50 11, .00 11. .00 11. .00 

SD 5, .40 3. .04 5 , .29 2, . 99 

Range 0 • - 20 2 • - 16 0 • - 20 2 • - 17 

Skewness - .06 - .64 - .24 .55 

Kurtosis - .92 .56 - 00
 

00
 

.70 

aN = 50; CN = 70. 

Interdependent of the Positive and Negative Symptoms 

One of the criticisms concerning the internal validity 

of the positive and negative symptom constructs is the 

interdependence of the symptoms. Intercorrelations of the 

overall SANS and SAPS scores were performed to examine the 

distinction between the symptoms. As seen in Table 1, there 

was no significant association found between the overall 

SANS and SAPS scores in the ratings by the,author and the 

psychiatric resident. However, the overall SANS and SAPS 

scores were positively related in the ratings by the nursing 
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staff/primary therapists. In order to further examine the 

internal validity of the positive and negative symptom 

constructs, correlational analyses were performed on the 

different symptom components of the SANS and the SAPS based 

on the ratings by the author on the entire sample. Table 3 

displays the coefficients obtained from the intra- and 

inter-scale correlations. The five subscales of the SANS 

were highly related, both to one another and to the SANS 

summary score. Similarly, the summary score of the SAPS 

correlated positively with all the positive symptoms. The 

subscales of the SAPS appear to be heterogeneous. 

Hallucination was found to be significantly associated only 

with delusion while bizarre behavior and formal thought 

disorder were unrelated to any other symptom components. 

There was an unpredicted significant negative correlation 

between the SAPS summary score and the rating on blunted 

affect. None of the individual negative symptoms correlated 

significantly with any of the positive symptoms. 

Factor Analysis 

The next step to assess the homogeneity of the symptom 

dimensions was conducted by using a principal component 

analysis applied to the subscale scores of the SANS and the 

SAPS. With the criterion of an eigenvalue of larger than 

one, three factors identified here were impoverishment, 

reality distortion, and oddity. Table 4 shows the factor 



80 

<D 

o 
CO 
o [> 

4H 

a 
CO 
e 
0 
-P 
a 
e 

CO 
tr 
a 
0 
e 
< 
w 
£ 
0 

*H 
4J 
fd 

1—1 
<D 
u 
u 

ro 0 
a 

(D u 
i—I Q) 
rQ -U 
fd d 
Eh hH 

ch 

oo 

V£> 

LO 

00 

CM 

CQ 
e 
o 
4J 
04 

CO 

O 
CN 

LO 
O 

ro 
rH 

O 
H 

l> 
ID 

4J 
O 
<D 

<4H < 

T3 
<D 
4J 
c 
3 

rH 

rH 

LO 

ro 
<x> 

(N 
I 

05 
-H 
tn 
o 

i> 
o 

CN 
H 

CTi 
O 

O 

ro 

ro ro o 
LO ^ ro 

^ CN I 

CQ < 

H CN 

X3 
4J 
fd % 
< 
CJ 
O 

*H 
U 

o 

ro 

CN 
o 

ro 
CN 

o 
vd 

-P 
•H 
rH 
fd 

-H 
0 
0 
CQ 
1 

fd 
-H 
a 
O 
TJ 
0 

O 

H 
O 

CN 
O 

<T\ 

KD 
ro 

H 
I 

KD 
O 

LO 
rH 

o 
-rH 
4J 
G 
(U 
4J 
4J 
C 
LO 

a 
o 

-rH 
4J 
fd 
a 

•rH 
O 
3 

fd 
w 

&H 
0 

-H 4J 
> 43 
rd tn 
JG 
a> 0 
CQ rC| 

a En JH 
0 0 <D 

•H JH rH T5 
CQ JH fd m 
3 fd B O 

r—1 N U CQ 
<1) •H O -H p CQ fa P 
1> 00 (J\ 

LO o 

o 

(T\ 
O 

CP> 
o 

H 
CD 

ro 

CO 
LD 

ro 
CO 

oo 

a) 
u 
0 
u 
co 

u 
(d 

i 
3 
co 
CO 

CO 

CN 
LO 

ro 

ID 

ro 
LD 

CT\ 
O 

CN 

O 
H 

O 
O 

CN 

<D 
U 
0 
u 
CO 
>1 
u 
cd 
§ 

3 
CO 
CO 
Oi < 
CO 



81 

Table 4 

Varimax Rotated Factor Loadings on Schizophrenic Symptoms of 

70 Schizophrenic Patients 

Symptoms Impoverish-
ment 

Factors 

Reality 
Distortion 

Oddity 

SANS 

Blunted Affect 

Attention 

Alogia 

Anhedonia 

Avolition-Apathy 

SAPS 

Delusion 

Hallucination 

Formal Thought 
Disorder 

Bizarre Behavior 

Eigenvalue 

% of Variance 
Explained 

.85 

.83 

.81 

.75 

.59 

-.04 

- .06 

- .06 

.06 

3.03 

33 .7% 

- . 13 

. 0 6 

- .10 

-.16 

.20 

.85 

.75 

- . 03 

- . 14 

1.51 

16 . 8% 

- .25 

. 13 

- .18 

.14 

.32 

. 03 

- .26 

. 80 

.59 

1.16 

12 . 9% 

loadings using a Varimax rotation procedure. All five 

negative symptom components were strongly loaded on the 

impoverishment factor. The positive symptoms were split 
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into two factors with delusion and hallucination loaded 

heavily on the reality distortion fator, and formal thought 

disorder and bizarre behavior on the oddity factor. 

The Relation of Subject Characteristics to Symptom Ratings 

Pearson product-moment correlations were used to 

examine the relationships between subjects' demographic 

characteristics and their ratings on the SANS and SAPS. 

Table 5 displays the correlation coefficients. The summary 

SANS score was not significantly correlated with age, sex, 

education, age at onset of illness, number of psychiatric 

admissions, chronicity, type of hospital setting, or 

Chlorpromazine equivalent dose. Similarly, no significant 

associations were found between the summary SAPS score and 

most of the demographic characteristics. There was, 

however, a significant negative correlation between age at 

onset of illness and the positive symptom ratings. 

Schizophrenic Symptoms and Neuropsychological Function 

The Relation of Subject Characteristics to Cognitive Skill 

Correlations between neuropsychological test 

performance and subject characteristics are presented in 

Table 6. Subjects' demographic characteristics did not 

predict performance on most of the neuropsychological tests. 

Age was found to be significantly correlated only with 

performance on Trail Making A, while level of education was 

significantly related to performance on Bender Gestalt 

Visual Motor Test. There was no significant association 
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Table 5 

Correlation between Subject Characteristics and Symptom 

Ratings of 70 Schizophrenic Patients 

Subject 
Characteristics 

Positive 
Symptom Score 

Negative 
Symptom Score 

Age - .20 - . 02 

Education - .20 - .22 

Male/Female .07 .15 

Age of Onset -.31* . 01 

N. of Admission .03 .06 

Chronicity - .02 - .02 

Medication1 .05 . 17 

Psych Hosp/ 
Gen Hosp .02 - . 23 

< .01. 

1Chlorpromazine equivalent dose. 

between age and the subscales of the Aronson Cognitive 

Residuals Evaluation Scale. While age at onset of illness 

did not predict performance on any of the cognitive tests, a 

significant correlation was found between dosage of 

medication and ACTS, and between chronicity of illness and 

Trail Making A. 
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Difference in Cognitive Skills between Symptom Groups 

A preliminary analysis using multivariate analysis of 

variance to compare performances on the cognitive tests 

between patients with predominantly positive and those with 

predominantly negative symptoms yielded a nonsignificant 

overall F value (Wilks lambda = .73, F (1, 48) = 1.62, p > 

.05). A series of t test were then conducted to compare 

performance difference between the positive and the negative 

symptom groups. The t test was used for two reasons. 

First, it was the goal of this study to examine the between 

group difference on individual cognitive measures. Second, 

the procedure allowed an inclusion of all the subjects who 

had completed the measure being analyzed. Bonferroni 

procedure (Rosenthal, & Rosnow, 1984) was employed to" 

protect against the possible increase of Type I error. 

Given the number of t tests computed, a one-tailed 

significance level of .011 was used as criterion. Table 7 

displays the statistical distribution and a comparison of 

the cognitive tests scores between the positive and the 

negative symptom patients. As anticipated, the negative 

symptom patients performed significantly worse than the 

positive symptom patients on ACTS, ASLT, Digit Symbol, and 

Trail Making Test, Parts A and B. However, no significant 

difference was found between the symptom groups on Pattern 

Test, Route Planning Test, and the BGT. 
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The Relation of Cognitive Skill to Symptoms and Other 

Features of Schizophrenia 

To test the hypothesis that the negative symptoms best 

predicted cognitive performance, multiple regression 

analyses were conducted using the summary scores on the 

impoverishment, reality distortion, and oddity syndromes as 

predictors. Neuroleptic dose and chronicity were also 

included as predictors because of their possible effects on 

test performance. Table 8 displays the results of the 

univariate multiple regression analyses with the t values 

indicating the individual contribution of each predictor. 

Five of the nine multiple R's were significant. The 

negative symptom rating was a significant predictor of 

performance on ACTS, ASLT, Digit Symbol, TMA, and TMB, with 

higher negative symptom ratings associated with poorer 

performance. Although the multiple R for ASLR did not reach 

significance, the t value for the impoverishment syndrome 

score was significant suggesting that the negative symptom 

score could also be a predictor of performance on this 

measure. 

Chronicity predicted the performance on both TMA and 

TMB, while dosage of medication predicted performance on 

only TMA. Ratings on both positive syndromes had little 

effects on test performance. A stepwise procedure was used 

to assess the relative importance of each predictor. Using 

a .05 level as criterion, the impoverishment syndrome score 
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was the only variable that was entered into the equation for 

ACTS, ASLT, ASLR, and Digit Symbol. The negative symptom 

rating was entered on step 1 and chronicity on step 2 for 

TMB. The change in R2 when chronicity was added to the 

equation was .075, suggesting the relatively small increase 

in variance accounted for by this variable. However, 

chronicity was the best predictor of the performance on TMA 

with changes in R2 equal .084 on step 2 when the 

impoverishment syndrome score was entered, and .066 on step 

3 when both the impoverishment syndrome score and dosage of 

neuroleptic were entered. 

Difference in Cognitive Skill between Patients with High 

versus Those with Low Negative Symptom Ratings 

The effects of negative symptoms on cognitive 

performance were further evaluated by dividing the subjects 

via a median split into "high" and "low" negative symptom 

groups. Univariate analysis of covariance with chronicity 

and medication dosage as covariates found that patients with 

a high negative symptom rating performed significantly worse 

than those with a low negative symptom rating on ACTS, ASLT, 

ASLR, Digit Symbol, TMA, and TMB (See Table 9). 

Discriminant Analysis 

To determine the relative importance of the various 

cognitive measures in distinguishing patients with high 

versus those with low negative symptom ratings and to 

examine their pattern of performance, a discriminant 
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function analysis was performed using all nine cognitive 

measures. The two groups were distinguished by means of the 

canonical discriminant function (Wilks' lambda = .67, x2 (9) 

= 17.53, E < -05). Seventy-two percent of the 50 subjects 

who had completed the testing were correctly classified. 

The group means of the discriminant function for the high 

and the low negative symptom patients were .811 and -.587 

respectively, suggesting that patients with high positive 

discriminant function scores are likely classified into the 

high negative symptom group. Table 10 shows the 

standardized canonical discriminant function coefficients 

and the pooled within-groups correlations between the nine 

cognitive measures and the discriminant function. According 

to their relative weights, the tasks that were most 

important in separating the patient groups were ACTS and 

ASLR. The other tasks which also demonstrated modest 

significance in differentiating the patient groups were the 

Route Planning, Trail Making A and B, and Pattern tests. 

Since ASLT correlated highly with ASLR, r (52) = -.77, £ < 

.001, their contribution in separating the two groups is 

shared and interprretation of the individual coefficient is 

not meaningful. As seen in Table 9, the Reoute Planning 

Test had a very low correlation with the discriminant 

function. However, in combination with other tasks, it was 

an important contributor in separating between high and low 

negative symptom patients. 
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Table 9 

Univariate Comparisons of Cognitive Measures between High 

and Low Negative Symptom Patients with Chronicitv and Dose 

Level as Covariates 

High SANS3 Low SANSb 

Cognitive 
Measures M (SD) M (SD) Value E 

ACTS 21 . 91 ( 4. 47) 25 .86 ( 3 . 39) 8.89 . 005 

ASLT 15 .52 (10. 24) 9 . 00 ( 8. 09) 6.00 .018 

ASLR 85 . 14 (15. 20) 95 .03 (15. 29) 5.18 .028 

Pattern Test 32 .38 ( 9. 03) 35 .55 ( 6. 59) 1.31 ns 

Route Planning 14 .86 ( 4. 63) 14 .86 ( 4. 43) .03 ns 

Digit Symbol 32 .10 (11. 79) 39 .41 (11. 15) 5.34 .025 

TMA 2 .76 ( 1. 26) 2 .10 94) 5.44 . 024 

TMB 3 .38 ( 1. 36) 2 .28 ( 1. 58) 7.54 .009 

BGT 1 .76 ( 2. 02) 1 .35 ( 1. 34) .42 ns 

Note. Raw scores of Trail Making Test, Parts A and B are 

converted into rating equivalents based on Russell, 

Neuringer, & Goldstein's (1970) norm. 

aSum of global ratings for SANS > 11, aN = 21. 

bSum of global ratings for SANS < 11, bN = 29. 
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Table 10 

Discriminant Function oefficients and Pooler Within-Group 

Correlations between oqnitive Measures and the Canonical 

Discriminant Function 

Cognitive 
Measure 

Discriminant Function 
Coefficient 

Within-groups 
* Correlation 

ACTS - .64 - .73 

ASLT .09 .52 

ASLR - .42 - .46 

Pattern .23 - .29 

Route Planning .39 -.00 

Digit Symbol - .11 - .46 

TMA .37 .43 

TMB .24 .53 

BGT .08 .18 



CHAPTER IV 

DISCUSSION 

In this study, a battery of theory-based cognitive 

measures was used to examine the relevance of the 

distinction between positive and negative symptoms in 

schizophrenia. Three major findings were observed from this 

study. First, the present study found evidence which 

confirms the previous assertion (eg. Andreasen & Flaum, 

1991; Goldman et al., 1991) that negative symptoms in 

schizophrenia comprises a distinct clinical dimension which 

is separable from positive symptoms and can be reliably 

assessed. Second, schizophrenic patients with predominantly 

negative symptoms exhibited greater cognitive impairment 

than those patients with predominantly positive symptoms. 

Third, a decrease in the level of certain cognitive 

functions was associated with the severity of negative 

symptoms but not with that of positive symptoms. The areas 

of cognitive skills that were best predicted by the severity 

of negative symptoms were attention-concentration, memory, 

and psychomotor speed. Competence level in planning, 

reasoning, and visuo-perceptual organization did not 

correlate significantly with schizophrenic symptomatology. 

93 
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The present results do not support the contention of a 

general cognitive loss with higher negative symptoms, nor do 

they indicate a differential association of visual-motor 

versus verbal memory losses between negative and positive 

symptoms as suggested by Green and Walker (1985). 

Negative Symptoms as a Distinct Syndrome in Schizophrenia 

Several findings support the validity of a negative 

symptom syndrome. The present results indicate a high 

inter-rater reliability for negative symptom ratings 

between the author and the psychiatric resident. The 

relatively lower agreement rates between the two individual 

raters and the group of nursing staff/primary therapists are 

likely due to the intra-scorer variance among the nurses and 

primary therapists. Overall, the reliability rates reported 

here for negative symptoms are within the range of previous 

reports (eg. Andreasen et al., 1991; Lenzenweger et al., 

1989). Temporal stability is not examined directly in this 

study. However, the negative symptom ratings made on the 

basis of an interview or its videotape agreed moderately 

with ratings obtained from staff members whose exposure to 

the patients ranged in time. This would offer some indirect 

support for the endurance of the negative symptom dimension. 

This inference would agree with the observations of 

Andreasen et al. (1991), Kulhara et al. (1990), and Pogue-

Geile et al. (1985). 
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Andreasen (1989) points out the importance of training 

in achieving good reliability. The present study found that 

although the nursing staff or primary therapists studied had 

received no formal training on scoring the rating scales and 

their ratings were based only on their familiarity of the 

patients, their ratings on the SANS generally agreed with 

those of the trained raters. In contrast, the ratings on 

the SAPS were more variable. While a moderate degree of 

consistency was achieved between the author and the 

psychiatric resident, the inter-rater reliabilities on the 

SAPS were not significant when the group scores were 

compared with those of the two individual raters. One 

possible explanation is that positive symptoms are more 

susceptible to pharmacological intervention and, therefore, 

fluctuate more over time than negative symptoms. 

Other findings support negative symptoms as components 

of a distinct syndrome and provide an alternative 

explanation to the lower inter-rater reliability of the 

SAPS. Those findings examine the homogeneity of the SANS 

and SAPS scales. These Cronbach's alphas computed with the 

inclusion of all individual items for both the SANS and SAPS 

were at the high end of those found by previous 

investigators (e.g., Andreasen, & Flaum, 1991; Schuldberg et 

al., 1990). However, when only the global ratings forthe 

subscales were computed, internal consistency waspresent 

with the negative but not the positive symptom scale. 
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Hence, individual subscales of the SAPS may not be part of a 

general syndrome. Using the sum of global ratings for the 

subscales of the SAPS in the computation of the inter-rater 

reliabilities may have artificially inflated the inter-rater 

difference. 

A third reason for the lower inter-rater reliability 

found for the SAPS would be that patients who are withdrawn 

and disengaged are misinterpreted as being more floridly 

psychotic, e.g., with unexpressed hallucinations and/or 

delusions, by those whose ratings are based on daily 

familiarity. The high correlation between SANS and SAPS 

summary scores in the ratings by these nursing staff and/or 

primary therapists would support such an explanation. 

Finally, it could simply be the fact that these ratings of 

the nurses or therapists may have been confounded by a 

general intra-scorer variability as well as a lack of formal 

training on applying these symptom scales. 

Associations between Positive and Negative Symptoms 

The above leads to an examination of the validity of 

the positive and negative symptom distinction. As discussed 

above, it has not yet been fully established whether the two 

syndromes capture different or highly overlapping behavioral 

symptoms nor the degree to which the components of each 

syndrome measure the same general symptom domain. In the 

present study, high intra-scale correlations were found 

among the subscales of the SANS. These findings support the 
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consideration of negative symptoms as indicating a separate 

construct. In contrast, for the SAPS, only hallucination 

correlated significantly with delusion. This suggests that 

positive symptoms may not comprise a single syndrome. 

Since the initial work of Andreasen and Olsen (1982) 

which found an inverse relationship between positive and 

negative symptoms, various support for either a positive, a 

negative, or no association between the symptom constructs 

have been widely documented. The present study adds further 

documentation to previous reports (Addington et al., 1991; 

Lewine et al., 1983; Lindenmayer et al., 1986; McKenna et 

al., 1989; Mortimer et al., 1990; Owens, & Johnstone, 1980; 

Pogue-Geile, & Harrow, 1985; Ring et al., 1991) that the 

presence of negative symptoms is not related to that of 

positive symptoms. These findings are at variance with 

those of Andreasen and Olsen (1982) who found an inverse 

relationship between positive and negative symptoms, and as 

well as others which demonstrated a positive correlation 

between positive and negative symptoms (Breier et al., 1991; 

Fenton, & McGlashan, 1991; Kulhara, & Chandiramani, 1990) . 

In summary, the independence of positive and negative 

symptoms found in this study does not support Andreasen and 

Olsen's (1982) unidimensional model and favors a 

multidimensional approach to schizophrenic symptomatology. 
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Is the Two-Syndrome Model Adequate? 

Several factor analytic studies (Arndt et al., 1991; 

Bilder et al., 1985; Kulhara et al., 1990; Liddle, 1987; 

Mortimer et al., 1990; Schuldberg et al., 1990) have 

presented results which indicated that more than two 

syndromes were required to account for the symptom patterns 

in schizophrenia. Despite that consistency across studies, 

debate on the classification of symptoms in schizophrenia is 

far from settled. Differences in methodology, inclusion of 

symptom components, or numbers of factors deduced, all or in 

part, have made comparisons between studies difficult. 

Using a principal component analysis procedure, the 

present study found that positive symptoms weighted in two 

syndromes, namely reality distortion and oddity, whereas 

negative symptoms comprised the single impoverishment 

factor. A modest degree of the total variance (63.4%) were 

accounted for by the three factors. These results resemble 

Arndt et al's. (1991) findings and also show some 

consistencies with Bilder et al's. (1985) and Liddle's 

(1987) pattern. The above investigators identified three 

clusters of symptoms in schizophrenia. There are, however, 

certain differences across studies. Using the Schedule for 

Affective Disorders and Schizophrenia (SADS) in measuring 

positive symptoms, Bilder et al. (1985) found that alogia 

and attentional impairment were both loaded on the bizarre 

behavior-thought disorder factor. Liddle (1987) used the 
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Comprehensive Assessment of Symptoms and History (CASH) 

constructed by Andreasen and found evidence which supports 

the inclusion of attentional impairment in the thought 

disorder factor. The major difference between their 

findings and the present results, as well as those of Arndt 

et al's. (1991) study, is that, in their findings, 

attentional impairment was not weighted in the negative 

symptom factor but was related to formal thought disorders. 

In summary, at least three syndromes in schizophrenia 

were identified here. Attentional impairment is weighted 

here in the impoverishment factor, supporting Arndt et al. 

(1991). Reality distortion is the factor most consistently 

found across studies, suggesting that the syndrome may be 

homogeneous. The splitting of the positive symptom --

construct into two would explain the lower internal 

consistency of the SAPS. The overall results from factor 

analysis further strengthen the homogeneity of the negative 

symptom construct. 

One limitation should be noted when interpreting the 

factor analytic results of the present study. Gorsuch 

(1983) suggested that not fewer than 100 subjects and at 

least five subjects per variable are required for any 

analysis. This study meets the second criterion but is 

short of the recommended sample size. However, given that 

the number of subjects included in the present study is 

highly comparable to those of several other investigations 
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(eg. Addington et al., 1991; Bilder et al., 1985, Liddle, 

1987; Mortimer et al., 1990), it is reasonable to proceed to 

the next important question. Do these subjects comprise a 

representative sample of schizophrenic patients? 

Adequacy of Sample 

These subjects presented with very similar demographic 

backgrounds to patients included in several other studies 

(Arndt et al., 1991; Bilder et al., 1985; Green, & Walker, 

1985). The major difference is the slightly higher 

frequency of previous psychiatric admissions for subjects of 

the present study. Arndt et al. (1991) combined subjects 

from three previous studies and found that their mean scores 

for SANS and SAPS were 13.78 and 8.48 respectively. 

Compared to Arndt et al's. combined sample, subjects of this 

present study had lower negative symptom (X = 10.47) and 

slightly higher positive symptom (X = 10.89) average summary 

scores. Perhaps the difference is a result of a 

discrepancy in sampling between the two studies. The small 

proportion of patients in this study who could be classified 

as having predominantly negative symptoms under Andreasen's 

(1984) original criteria seems to reinforce such a 

hypothesis. However, in a recent study conducted by 

Andreasen and her coworkers (Andreasen et al., 1990), only 

six of the 78 patients met the classification criteria. 

Another explanation is that Arndt and his coworkers may be 

more sensitive to the presence of negative symptoms than the 



101 

present raters. Indeed, other studies (e.g., Green, & 

Walker, 1985; Ring et al., 1991) have also reported lower 

average negative symptom ratings in their subjects than 

Arndt et al.'s (1991) sample. Since ratings on both scales 

in this study are quite normally distributed, the present 

sample may comprise a representative sample. A negative 

skew of SAPS is to be expected since patients who require 

hospitalization or immediate attention of mental health 

professionals are likely to be those who display more 

apparent deviant behaviors. In this study, patients' 

average positive symptom scores were found to be higher than 

their average negative symptom scores. 

Overall, the present subjects represent a group of 

young adult schizophrenic patients with fairly early onset 

of illness and multiple previous psychiatric admissions. 

They are at approximately high-school educational level and 

are currently exhibiting some acute exacerbation of 

psychotic symptoms. The sample appears reasonably 

representative of the majority of schizophrenic patients 

seen in hospitals or mental health clinics. 

Demographic and Clinical Determinants of Symptoms 

As discussed above, there is still controversy 

concerning the relationship between schizophrenic symptoms 

and various demographic or clinical variables. The present 

study found that, with the exception of age of onset, none 

of the demographic and clinical status variables predicted 
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either the positive or negative symptom ratings. These 

findings are consistent with the conclusions of several 

previous reports (Green and Walker, 1985; McGlashan et al., 

1992; Morrison etal., 1990). 

The present study also found that although negative 

symptoms did not predict the age of onset of illness, 

positive symptom scores did. Perhaps the negative 

correlation between positive symptom ratings and age of 

onset is an artifact to the difficulty in dating onset. Age 

of onset was measured by self-report in this study. 

Patients might not accurately recall the onset of their 

disorder, especially if the symptoms were insidious. 

Patients might have reported their age at first 

hospitalization or onset of a specific psychotic symptom as 

their onset of illness. As positive symptoms have also been 

found to be unstable, the observed association between them 

and age of onset seems tenuous. Future replications are 

needed to ascertain the relationship. 

Educational achievement is often included as an index 

of a schizophrenic's premorbid functioning. Kay, Opler, & 

Fiszbein (1986) used the years of education to infer the 

premorbid impairment in cognitive maturation. In a recent 

review, McGlashan and Fenton (1992) found that twelve out of 

seventeen studies had reported a significant association 

between negative symptoms and lower levels of education. In 
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the present study, the correlation between number of years 

of education and severity of negative symptoms was not 

statistically significant. That unexpected finding is in 

contrast to the theory that a negative syndrome is linked to 

developmental or structural deficits which could begin at an 

early in age. Perhaps this study failed to include enough 

patients with a preponderance of negative symptoms, whose 

premorbid impairments might be more obvious. Another 

possible explanation is that the level of education provides 

a poor estimate of premorbid achievement when the level is 

high-school or below. Actual school performance and 

information about special academic assistance was not 

available. On the other hand, although statistically 

nonsignificant, both negative and positive symptoms showed a 

negative correlation with the level of education. It is 

possible that patients with high negative symptoms dropped 

out of school because of an inability to attend and learn 

whereas those with high positive symptoms might have left 

school because of distraction from hallucinations and/or 

delusions, or reinforcement of their bizarre behavior. The 

findings that negative, but not positive, symptom ratings 

were associated with cognitive impairments in attention and 

learning are consistent with such hypothesis. 

Neuropsychological Findings 

Three kinds of findings support a theory of a unique 

association of negative symptoms and cognitive impairment. 
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First, on several group comparisons, patients with 

predominantly negative symptoms were found to perform 

significantly worse on cognitive measures than those with 

predominantly positive symptoms. These findings are 

consistent with those of previous reports (eg. Andreasen, 

Flaum, Swayze et al., 1990; Breier et al., 1991). The 

present study did not use the classification criteria 

suggested by Andreasen (1984) to define symptom groups. 

Despite the arbitrary grouping and the greater weight given 

to negative symptoms, the present findings still support a 

theory of different neuropsychological or neurological 

substrates underlying positive and negative symptoms. 

Second, linear multiple regression analysis examined 

for differential cognitive performance between syndromes. 

It found evidence of three separate syndromes in 

schizophrenia, namely the impoverishment, reality 

distortion, and oddity syndromes. The sum of ratings on 

each syndrome, as well as duration of illness and dosage of 

medication were used as predictors. These findings parallel 

those observed in the above group comparisons. Contrary to 

Green and Walker's (1985) findings of differential 

associations with cognitive impairment between positive and 

negative symptoms, as well as Dickerson et al's. (1991) 

significant correlation between positive symptoms and 

cognitive deficits, the present study found little 

relationship between the positive syndromes and cognitive 
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skills. Dividing symptoms into three patterns did not add 

to the prediction of neuropsychological performance. 

Instead, the results were consistent with those observed by 

several other investigators (Breier et al., 1991; Brown et 

al., 1992; Kay et al., 1986; Keilp et al., 1988) that the 

impoverishment syndrome alone was associated with cognitive 

deficit. 

The severity of the oddity pattern was not associated 

with performance on any of the cognitive tasks studied. 

This result contradicts others (Bilder et al., 1985; Liddle, 

1987) who found a strong negative association between 

attention-concentration and ratings of thought disorder and 

bizarre behavior. Perhaps different aspects of attention 

were under investigation in the present study and by those 

investigators. This suggestion was given support by Levin 

et al. (1989) who pointed out the importance of specifying 

the aspect of attention being studied. A close look at 

Liddle's model may shed some light on the processes 

underlying these symptoms. According to Liddle (1992), the 

three schizophrenic syndromes namely, the psychomotor 

poverty, disorganization, and reality distortion, are each 

related to a different aspect of attentional deficit. He 

theorized that psychomotor poverty is associated with poor 

persistence of attention, disorganization with impaired 

selection of attention, and reality distortion with 

distractibilitv. Since the tests used here likely assess an 
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ability to sustain attention and concentration, the present 

findings may, indeed, offer support for Liddle's theory. 

The type of deficit found in this study will be discussed 

further below. 

One surprise of the present regression analysis is that 

duration of illness best predicts performance on Trail 

Making A. The effects of chronicity on neuropsychological 

test performance in schizophrenic patients have been widely 

discussed (eg. Goldstein, 1986; Heaton, & Crowley, 1981) . A 

related question is the effect of neuroleptic medication on 

cognitive functioning. While much effort has been directed 

towards evaluating the differential effect of psychotropic 

agents and/or dosage levels on cognitive test performance, 

little is known about the long term effect of such 

medication on cognitive skills. Since the duration of 

illness is likely to be strongly associated with the 

duration of treatment, the relationship observed between 

duration of illness and cognitive test performance would 

imply that it is the duration rather than level of 

medication which affects performance on cognitive tests, 

especially those which require a rapid speed of processing. 

The regression analyses reported here are meaningful 

because the effects of negative and positive symptoms on 

performance are examined simultaneously. Overall, these 

findings favor the segregation of negative symptoms as 

components of a distinct syndrome in schizophrenia. 
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It has been shown here that negative symptoms are 

uniquely associated with cognitive impairment. Looking 

within the negative symptom pattern, we found that patients 

with high negative symptom scores performed significantly 

worse than those with low negative scores. These 

differences were sufficiently robust to persist after the 

effects of illness duration and medication dosage were 

controlled statistically. These results are consistent with 

the comparison of positive and negative symptom patients as 

well as with the regression analysis findings discussed 

above. Similar findings were reported in a recent study 

which compared the performance on tests of frontal lobe 

function of patients with high versus low SANS scores (Brown 

and White, 1991). In that study, the association between 

negative symptoms and performance generally lost 

significance when corrected for tardive dyskinesia. These 

authors proposed a triad of movement disorder, cognitive 

impairment, and negative symptoms and argued that 

differences between patients with high and those with low 

negative symptoms may simply reflect their differing degrees 

of motor impairment. The present findings suggest that 

Brown and White's (1991) model may be too simplistic since 

it does not explain some of the findings observed here. For 

example, while Trail Making A and B, and Digit Symbol 

comprise a motor component, ACTS, ASLT, and ASLR do not. 

Patients with high negative symptoms did poorly on all these 
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measures compared to those with few such symptoms. On the 

other hand, two other tasks, BGT and Route Planning, which 

comprise a motor component failed to differentiate the 

patient groups. Clearly, while certain aspects of 

psychomotor deficiency may be associated with negative 

symptoms, motor deficit is not the only impairment 

associated with high levels of negative symptoms, and, not 

all aspects of psychomotor skill are included. The role of 

psychomotor deficit in the cognitive competence of negative 

versus positive symptom patients may be better understood by 

examining the pattern of cognitive dysfunction associated 

with negative symptoms. 

Cognitive Deficits Associated with Negative Symptoms 

The pattern of performance deficits found in the three 

forms of analysis discussed above was very consistent. That 

is, negative symptoms were associated with performance on 

measures of attention, memory, and processing speed. While 

similar deficits have been documented in previous studies of 

schizophrenic patients in general (see review by Levin et 

al., 1989), their unique association with negative symptoms 

has not be established. For example, Green and Walker 

(1985) found that performance on a sentence repetition test 

was associated only with positive symptoms. In a second 

study using a digit span task with distraction and 

nondistraction conditions, they (Green, & Walker, 1986) 

reported that only positive symptom ratings predicted 
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performance. Conversely, Tamlyn et al. (1992) used a 

comprehensive battery of memory tests and found that both 

negative symptoms and formal thought disorder were 

associated with impairment. A study which detected similar 

findings as observed in the present study was conducted by 

Goldberg and Weinberger (1988). These researchers found 

that recall scores in schizophrenics were related to 

negative symptoms ratings. By and large, despite widespread 

support for an association between negative symptoms and 

cognitive deficits, the pattern of cognitive losses uniquely 

associated with negative symptoms has not been consistent. 

The present study used a battery of cognitive measures 

based on Horn's factor theory. According to Horn (1985), 

abilities in maintaining concentration and attention, - short-

term acquisition and retrieval, and processing speed are 

linked to the developmental decline of fluid ability. This 

decline has been tied to a neurological loss which is 

widespread or diffuse (H. Aronson, personal communication, 

September 30, 1993) . Based on that theory, the present 

findings may reflect a loss of fluid functioning that is 

nonspecific and not limited in location. 

One caveat should be noted when equating the present 

pattern of cognitive losses associated with negative 

symptoms in schizophrenia to the form of cognitive decline 

found in the aging population. While reasoning ability has 

been shown to decline with age (Horn, 1985), the present 
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study found no such association between negative symptoms 

and either reasoning or planning skills. A comparison of 

the test performance of the present sample and that of a 

sample of elderly women (Aronson, & Vroonland, 1993) 

suggests presence of a similar pattern. Using Horn's 

factors of attention, memory, and reasoning, these 

investigators examined the cognitive performance of elderly 

women who were independent versus those who were partially 

dependent. They found that the partially dependent subjects 

performed significantly worse on ASLT, ASLR, Pattern, and 

Route Planning, along with some other measures not studied 

here. Our schizophrenic patients with high negative symptom 

ratings performed about as poorly as the partially dependent 

elderly on ACTS, ASLT, and Route Planning. Conversely, they 

also had a higher average score on the Pattern test when 

compared with the partially dependent elderly, t(35) = 3.81, 

P < .01. This comparison is important because it indicates 

that schizophrenic patients with high negative symptoms may 

exhibit attentional and memory deficits similar to those 

observed in the partially dependent elderly. Moreover, it 

also implies that ability to solve complex reasoning 

problems is not impaired in schizophrenic patients. 

Horn (1985) showed that speediness was associated with 

abilities in sustaining attention and concentration. He 

suggested, "declines in capacities for maintaining attention 

and close concentration are mainly responsible for both the 
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aging decline of speed of performance and the aging decline 

of Gf-ability in solving complex reasoning problems" (p. 

283). Schwartz et al. (1991) also pointed out that slowing 

in schizophrenia has traditionally been interpreted as 

evidence of an attentional deficit. Perhaps the cognitive 

losses associated with a high level of negative symptoms can 

be understood in terms of attentional deficits as opposed to 

a decline in fluid reasoning. The present findings that 

attentional measures best discriminated patients with high 

negative symptoms from those with low negative symptoms is 

consistent with such a theory. 

Performance on the cognitive measures was generally 

unrelated to subjects' demographic or clinical 

characteristics. These findings were somewhat surprising, 

especially for educational attainment. On a review of 

studies examining the relationship between educational level 

and intelligence test performance, Kaufman (1990) concluded 

that the overall correlations of education with Verbal and 

Performance IQs were .60 and .45 respectively. Sattler 

(1988) estimated the overall average correlation between IQ 

score and years of education was .69. The present study did 

not find such a relationship pattern with schizophrenic 

patients. Similar absence of common findings were also 

reported in a previous study with elderly subjects (Aronson, 

& Vroonland, 1993). In a recent study examining the three-

way interaction among test performance, brain damage, and 



112 

education, Reitan and Wolfson (1992) concluded that 

"neuropsychological tests lose their significance to 

educational attainment when brain damage is present" 

(p. 528). Horn's (1985) factor theory and the results of 

Reitan and Wolfson (1992) would explain the present 

observation of attentional deficit associated with 

schizophrenic symptoms as reflecting brain dysfunction. 

One caveat should be noted with the present findings. 

That is, it was not possible to control for the kind and 

dosage of medication that the patient was prescribed. As 

Kulhara and Chandiramani (1990) pointed out, since positive 

symptoms are more susceptible to neuroleptic treatment than 

negative symptoms, psychopharmacological treatment may 

significantly reduce the level of positive symptoms but not 

negative symptoms. Hence, it is quite likely that any 

association between positive symptoms and cognitive skill 

may have been diminished. 

In summary, this study provided evidence which supports 

a separate negative symptom syndrome in schizophrenia. 

Correlational analysis revealed no significant association 

between positive and negative symptoms. Three dimensions 

were identified: impoverishment, reality distortion, and 

oddity. Only the impoverishment syndrome showed significant 

association with cognitive skill. The pattern of 

performance deficits may reflect an attentional impairment 

which is likely associated with CNS loss. While the 
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distinction between negative and positive symptoms is useful 

in describing patients, caution should be taken not to 

designate patients into categories that could stigmatize 

them. 

Suggestions for Future Research 

Mirsky (1989) described three principles of attention 

derived from cognitive psychology. These are: (a) Attention 

comprised of four elements namely, focus-executive, sustain, 

encode, and shift. Damage any parts of the attentional 

system may result in specific deficits; (b) Attention is 

understood in terms of the concept of automatic versus 

controlled information processing; (c) Attention has a 

limited resource. Damage of the attention system reflects a 

loss of the total attentional resource available. Future 

studies may contrast the application of these models to the 

attentional deficits associated with positive and negative 

symptoms in schizophrenia. 
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INFORMED CONSENT 

It is the principle of psychological ethics that a patient 
or volunteer subject who is participating in a research 
study, and/or a parent or legal guardian in the case of a 
minor or incompetent subjects, be told the nature, purpose 
and possible hazards involved in the study. 

We ask your consent so that we may enroll you in the study 
described below. The physician or investigator will provide 
any further details or answer any questions that you may 
have regarding the study. Your participation in this study 
is voluntary and refusal to participate or withdrawal from 
the study at anytime will involve no penalty or loss of 
benefits to you and will not subject you to risk of personal 
embarrassment, risk of harming any relationship with any 
investigator or physician or risk to future care at the 
investigation institution. 

About the Study: The purpose of this study is to see 
whether patients showing different types of symptoms will 
also be different on a variety of mental measures. There 
are two parts of the study. First, a doctor or a staff 
member here will talk with you. You will be asked some 
questions, some of which could become somewhat personal 
because you will be asked how you feel about different 
things. Then, after about a week, you will be asked to take 
some tests including such things as copying figures and 
answering questions which require some thpught. Other 
people have taken these same tests and have not' found them 
to be especially disagreeable. 

Benefits and Risks: There are no risks associated with 
these procedures. There may be some inconvenience, in that 
these procedures take a certain amount of your time and you 
may not be interested in what you are asked to do during the 
testing or you may feel tired afterward. There are no 
direst benefits to you. There is no monetary compensation 
available if injury occurs although medical treatment is 
available. You might be glad to know, though, that these 
kinds of tasks might help doctors and others plan treatments 
for people in the future. 

Confidentially: Information related to you will be treated 
in strict confidence and your identity will not be 
associated with any published results. Any disclosure of 
results required by government agencies or pharmacautical 
companies will be coded so as to not reveal your identity. 
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Appendix A -- Continued 

Your code number and identity will be kept in a locked file 
of the principal investigator. 

Contact Person In Case of Questions or Iniurv: Dr. 
at , or write to him at the Department of Psychiatry, 
Erie County Medical Center, 462 Grider Street, Buffalo, New 
York 14215. 

NAME OF PARTICIPANT 

SIGNATURE OF PARTICIPANT DATE: 

NAME OF PARENT/LEGAL GUARDIAN 

SIGNATURE OF PARENT/LEGAL GUARDIAN DATE: 

NAME OF WITNESS 

SIGNATURE OF WITNESS DATE: 

Consent for use of videotape 

I, the undersigned, hereby authorize Michael Tsang to 
videotape me in his interview with me today for the research 
regarding cognitive functioning in patients with 
predominantly positive and/or negative symptoms. I have 
read or heard a clear explanation and understand the nature 
of the study and the procedure, as well as the potential 
benefits and risk to me. I have given my consent to the 
research procedure. I authorize this videotape of me to be 
seen by Michael Tsang and by his research associates under 
his supervision. I understand that part, or all of myself, 
including my face, will be seen, and that my voice will be 
heard. I understand that the tape will be kept by Michael 
Tsang up to one year, on which date it will be erased. 

NAME OF PARTICIPANT 

SIGNATURE OF PARTICIPANT : DATE: 

NAME OF PARENT/LEGAL GUARDIAN 

SIGNATURE OF PARENT/LEGAL GUARDIAN DATE: 

NAME OF WITNESS 

SIGNATURE OF WITNESS DATE: 
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ATTENTION AND COGNITIVE TRACKING SCALE (ACTS) 

The following are the ACTS items. Instructions given and 

item wordings are included, scoring has been deleted 

I AM GOING TO ASK YOU SOME QUESTIONS THAT ARE MIND TEASERS. 
SOME WILL SOUND EASY, BUT WATCH, I WILL SEE IF I CAN CATCH 
YOU, SO LISTEN CAREFULLY. UNLESS I TELL YOU OTHERWISE, YOU 
CAN ASK FOR DIRECTIONS OR QUESTIONS TO BE REPEATED ONCE. 

1. I AM GOING TO SHOW YOU SOME ROWS OF NUMBERS. STARTING 
AT THE TOP, READ THE NUMBERS ACROSS, OUT LOUD, ONE NUMBER AT 
A TIME. WHEN YOU COME TO A NUMBER THAT LOOK DIFFERENT FROM 
THE REST, TELL ME WHICH ONE IT IS AND WHAT MAKES IT 
DIFFERENT. 

2. SCHOOLS TEACH CHILDREN. GROCERY STORES SELL FOOD. WHAT 
TYPE OF PLACE ARE WE IN NOW AND WHAT DO PEOPLE DO HERE? 

3. SUPPOSE YOU ATE BREAKFAST AT 7 O'CLOCK EVERY MORNING. 
IF IT WERE 11 O'CLOCK IN THE MORNING NOW, HOW MANY HOURS AGO 
DID YOU EAT BREAKFAST? 

4. AGAIN, SUPPOSE YOU ATE BREAKFAST AT 7 O'CLOCK EVERY 
MORNING. IF IT WERE 8 O'CLOCK AT NIGHT NOW, HOW MANY HOURS 
WOULD IT BE UNTIL BREAKFAST? 

5. WE SOMETIMES NEED TO REMEMBER SCHEDULES ABOUT THE DAYS 
OF THE WEEK. FOR EXAMPLE, WE MAY NEED TO PUT OUT THE TRASH 
ON TUESDAY AND FRIDAY. I AM GOING TO SAY SOME SCHEDULES FOR 
THE DAYS OF THE WEEK. I WILL SAY EACH SCHEDULE ONCE, SO 
LISTEN CAREFUL. WHEN I AM THROUGH, SAY IT RIGHT AFTER ME. 

6. START WITH JANUARY AND NAME THE MONTHS OF THE YEAR IN 
CALENDAR ORDER. 

7. NOW START WITH DECEMBER AND NAME THE MONTHS OF THE YEAR 
BACKWARDS. 

8. TELL ME ALL THE WORDS YOU CAN THINK OF THAT START WITH 
THE LETTER 'F', LIKE FLY OR FOOT. 

9. TELL ME ALL THE WORDS YOU CAN THINK OF THAT START WITH A 
'KUH' SOUND, LIKE CANDLE OR CRACKER, OR KANGAROO OR KITE. 

10. START WITH SUNDAY AND NAME THE DAYS OF THE WEEK IN 
ORDER. 
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Appendix B -- continued 

11. NOW, LET'S PRETEND THAT TODAY IS SUNDAY AND YOU HAVE SIX 
PILLS THAT YOU HAVE TO TAKE EVERY OTHER DAY. IF YOU TAKE 
ONE PILL TODAY, WHICH IS SUNDAY, WHEN DO YOU TAKE THE OTHER 
FIVE PILLS? 

12. HERE IS A PAPER BAG. YOU CAN USE IT TO CARRY GROCERIES 
IN OR CHILDREN CAN USE IT TO MAKE A MASK. BESIDES FOR 
CARRYING THINGS OR MAKING A MASK, WHAT OTHER DIFFERENT 
THINGS CAN YOU USE A PAPER BAG FOR? 
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ARONSON SHOPPING LIST (ASL) 

The following is the list of stimuli in the Aronson Shopping 

List paired associate task: 

long toothpaste 

hot paint 

jar of celery 

red lightbulbs 

cheap eggs 

heavy necktie 

small newspaper 

seven bananas 

round flowerpot 

dark shoes 
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PATTERN TEST 

The following is a table of stimuli from Raven's Coloured 

Progressive Matrices (Raven, Court, & Raven, 1984) and from 

Raven's Standard Progressive Matrices (Raven, 1958) which 

comprise the Pattern Test. Patterns marked with "*" were 

developed for the Pattern Test revision. Patterns with the 

"**" had the indicated color changed in the design only; the 

background was unchanged. 

Pattern 
Test 

Raven 
Reference 

Pattern Color 
Change 

Raven Original 
Color 

A 1.1 
A 1.2 
A 1.3 
A 1.4 

A 2.1 
A 2.2 
A 2.3 
A 2.4 

A 3.1 
A 3.2 
A 3.3 
A 3.4 

AB 1.1 
AB 1.2 
AB 1.3 
AB 1.4 

AB 2.1 
AB 2.2 
AB 2.3 
AB 2.4 

AB 3 .1 
AB 3.2 
AB 3.3 
AB 3.4 

A 
A 
A 
A 

A 
A 

4 
3 
2 
1 

8 
6 

* 

* 

A 12 
A 10 
A 9 * 

Ab 2 
Ab 1 * 

Ab 3 

Ab 8 
Ab 5 
Ab 4 
Ab 6 

Ab 12 
Ab 9 
Ab 10 
Ab 11 

green 
black 
brown 
none 

green 
blue 

white/black 
none 
black 

yellow/black 
black 

none 

yellow/black 
brown 
none 
yellow 

red/black 
red 
blue/green 
green/black 

black 
blue 
orange 

yellow 
green 

yellow/orange 

orange 

green/orange 
orange 

white/orange 
green 

orange 

green/blue 
yellow 
green 
yellow/orange 



Appendix D -- Continued 

124 

Pattern 
Test 

Raven 
Reference 

Pattern Color 
Change 

Raven Original 
Color 

B 1.1 
B 1.2 
B 1.3 
B 1.4 

B 
B 
B 
B 

B 
B 
B 
B 

2 , 

2 
2 
2 

3 
3 
3 
3 

B 3 
B 1 
B 2 
B 4 

B 8 
B 7 
B 5 
B 6 

B 12 
B 9 
B 10 
B 11 

yellow/black 
white/black 
blue/black 
red 

yellow** 
yellow/black 
yellow**/black 
yellow** 

none 
black 
none 
none 

white/orange 
yellow/orange 
white/blue 
yellow 

white 
white/blue 
white/orange 
white 

blue 

C 1 
C 2 
C 3 

C 4 
D 8 
E 6 

none 
none 
none 
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ROUTE PLANNING SCALE 

The following is a table of stimuli in the Route Planning 

Scale. The stimuli are enlarged reproductions of mazes in 

the Porteus Maze Test - Vineland Revision (Porteus, 1965). 

Route Planning Porteus 

A Year V 
B1 Year VI 
B2 Year VII 
B3 Year VIII 
B4 Year IX 
B5 Year X 
B6 Year XI 
C Year XII 
D Year XIV 
E Adult 
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