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Introduction: Describing the Unknown: Psychopathology, 

symptomatology and nosology of schizophrenia 

 
“The causes of dementia praecox are at the present time still wrapped in impenetrable 

darkness” (Kraepelin, 1913, p. 224) 

 

“The evidence seems overwhelming that schizophrenia is not a single disease, that therefore, 

there is no single cause, and thus no single cure. So far, none of the dramatic claims for one 

or another somatic factor, supposedly characteristic for schizophrenia, has been satisfactorily 

substantiated” (Bellak, 1958, p. 16 from a review of the schizophrenia literature 

of the preceding 30 years) 

 

“By holding fast to the secrets of its causes, schizophrenia also taunts those who would 

study and understand how it wreaks its destination. Thus, the most aberrant and obvious 

`of human mental illnesses remains the most mysterious, challenging theorists to postulate 

more and more creative hypotheses and eluding definition as each hypothesis fails to stand 

the test of time and replication” (McGlashan & Hoffman, 1995, p. 957) 

 

“We have entered into the second century of schizophrenia research. Despite a massive 

accumulation of data on brain structure and function, and our luck in inventing more 

friendly drugs, the understanding of the pathogenic mechanisms is still very limited and does 

not mirror the invested work. The crucial problem seems to me to reside in the inadequacies 

of psychopathology as it is theoretically conceptualised and de facto practiced.…the 

operational diagnostic criteria, usually considered a decisive step forward on the way to 

truth, have created an atmosphere of illusory diagnostic precision and reliability.” (Parnas, 

2000, p. 415) 
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Schizophrenia: The origins of the concept and its cardinal symptoms 

 

“Nosology refers to the science of classifying diseases. Its major value for psychopathology is 

consistency of communication among scientists seeking the causes of disorder, and clarity 

among practitioners recommending therapy. These scientific and medical activities, however, 

presuppose a classification system that is not only communicable but valid. Unfortunately, 

men classified diseases long before they understood their true nature. Such classifications 

have persisted because of widespread or authoritative use. They rested more often upon 

unfounded speculations or, at best, judicious but essentially superficial observations” 

Millon (1969, p. 11)   

 

“At the present state of knowledge what matters is not deciding for the one or the other 

commonly used schizophrenia definition, but the clear understanding that the concept of 

schizophrenia as such and its particular definition are based on convention….the 

agreements reached from time to time however must not be turned into absolutes and rigidly 

laid down for always…the only important matter is that the researcher is aware of the 

relativity of his premises, and that he never loses sight of the relativity of his own particular 

concept of schizophrenia….”   Janzarik (1978, quoted in Hoenig, 1983, p. 555) 

 

 

While commonly perceived as an illness of the modern age (for example, Torrey, 1980), 

there is increasing historical evidence that suggests that the enigma of schizophrenia has 

travelled with humankind across the ages. Records of the symptoms of schizophrenia are 

seen as far back as the fifteenth century BC, where the Vedas of the ancient Hindus 

described a condition, differentiated from both toxic and manic-depressive conditions, 

“brought on by devils, in which the afflicted is nude, filthy, confused, and lacks self-
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control” (Adiyanjee, Aderibigbe, Theodoridis & Vieweg, 1999, p. 437). Heraclitus of 

Ephesus (520-460 BC) described the human soul as an element that is by nature, fast, 

active, hot and dry, but could be diminished by water, smothering this vital heat and, in 

turn, extinguishing the emotions and inducing ‘foolishness’ (Roccatagliata, 1991). 

Claudius Galen (129-199 AD) clearly distinguished between what would later become 

known as dementia praecox (which is at the core of our current conception of 

schizophrenia), paranoid, and catatonic psychoses. The former, he contended, arose in 

individuals with a congenital fragility of the soul, with organic factors contributing to 

further corruption, causing a “deadening of the life of the emotions” in conjunction with 

“indolence”, that is, child-like and socially inappropriate behaviour (Roccatagliata, 1991, 

p. 18). “Paraphrsyniae” (delirious insanities, or paranoid psychoses), he considered to be 

caused by an alteration to the imaginative functions, with the psychosis manifesting in a 

delirium of the imagination, hallucinations (“spectra”) and psychomotor agitation with 

“strange and rash acts” (Roccatagliata, 1991). He distinguished a third type of psychosis, 

“cathoco” (resembling catatonic psychosis, so named by Hippocrates), with three main 

kinds of symptoms: “one with sopor (profound sleep) alternating with wakefulness, 

[another] with muscular block, and [another] similar to hysterical fits of anguish” 

(Roccatagliata, 1991, p. 18). King Henry VI (1421-1471 AD), was recorded as exhibiting 

symptoms that may be classified as schizophrenia today, suddenly becoming severely 

withdrawn, silent, inaccessible to conversation, and slumped in posture at age 31, with 

this condition continuing for a year and a half. While later recovering, he remained prone 

to bouts of visual and auditory hallucinations, and remoteness and behavioural 

eccentricities continued: for example, during a battle he was placed under a nearby tree 

where he laughed and sang (Smith, 1986; Howells, 1991). In Shakespeare’s King Lear (first 

published in 1608AD), the character Edgar masquerades as a Tom o’ Bedlam,1 displaying 

                                                 
1 Tom O’Bedlam was a term used to describe individuals that would pretend to be patients of the Bethlehem 
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loosening of associations, neologisms and imaginary persecuting voices (Bark, 1985), 

characteristics which may suffice for a diagnosis of schizophrenia today. 

 

By the nineteenth century, descriptions of schizophrenia became clearer as the medical 

sciences refined the concepts of illness classification. Phillippe Pinel, in 1801, may have 

provided the first integrated description of schizophrenia, using the term ‘demencè’ (loss 

of mind) to portray the degeneration of mental abilities he saw in chronically ill, 

hospitalized patients (Adityanjee et al., 1999). However, John Haslam in his 1809 text 

Observations of Madness and Melancholy is more commonly recognised as providing the first 

general account and specific case history (the case of James Tilly Mattews) of a state of 

insanity that occurred in young persons, unaccompanied by furious or depressed 

passions (Liddle, 1998; Sedler, 1991). His general description outlines the insidious onset 

of symptoms, abrupt emotional changes without apparent external cause, blunting of 

emotions and interest in relationships, and a deteriorating course (Haslam, 1809). While 

this description was remarkably similar to that which was adopted later in that century, at 

the time it went largely unrecognised, primarily as the prevailing approach to psychiatric 

classification at the time was essentially cross-sectional (Sedler, 1991).  

 

In the second half of the nineteenth century, connected with the contributions of 

microbiology to the identification of the causes of infectious diseases, there was a 

powerful momentum for psychiatry to shift from a descriptive to an etiopathological 

nosology (Lipton & Cancro, 1995). Bennedict Augustin Morel was one of the leaders in 

this new approach, setting out a methodological approach in his Maladies Mentalis (1860) 

that took aetiology, onset, course and outcome of ‘insanity’ into account in its 

descriptions (Sedler, 1991). Morel also distinguished ‘demencè juvènile’, to describe 

                                                                                                                                            
Royal Hospital in London to induce sympathy and gain money or shelter (Howells, 1991). 
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young persons that had fallen into dementia at an early age, from ‘demencè senilis’ in 

1852 (Adityanjee et al., 1999). The former term was later revised in Maladies Mentalis to 

‘demencè prècoce’ to refer to a hereditary premature dementia that had its onset in late 

adolescence, with unusual behaviour and self-neglect, and a deteriorating course (Liddle, 

1998; Sedler, 1991).  

 

German psychiatrists, Karl Ludwig Kahlbaum and Ewald Hecker collaborated for almost 

a decade in the years following the publication of Morel’s text. Hecker, in 1871 first 

introduced the term ‘hebephrenia’ (meaning youthful insanity) to refer to an illness of 

younger patients, manifesting silly behaviour, inappropriate affect, disordered form of 

thought, and fragmentary delusions, with a deteriorating course (Adityanjee et al., 1999; 

Liddle, 1998). Kahlbaum had described a similar clinical picture in 1863, terming it 

‘paraphrenia hebetica’ (Adityanjee et al., 1999). Kahlbaum, emphasising the longitudinal 

course as well as the description of commonly co-occurring symptoms, divided mental 

disorders into five groups, most notably differentiating the chronic psychotic conditions 

of hebephrenia from catatonia (disturbances of voluntary motor activity, such that 

periods of mutism would alternate with extreme excitement) and dementia paranoides 

(delusions in the context of a deteriorating personality: Adityanjee et al., 1999; Liddle, 

1998). 

 

The subsequent work of Emil Kraepelin (1856-1926) underpins the current conception 

of schizophrenia, even though much of the foundations had been laid by his 

predecessors such as Kahlbaum and, to a lesser extent, Morel (Adityanjee et al., 1999; 

Hoenig, 1983). Kraepelin built on Morel and Kahlbaum’s methodological ideas to 

establish an approach for identification of ‘disease entities’ through the rigorous 

observation of symptom presentation, course, treatment response, and anatomy to form 
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the cornerstone of a classificatory system (Hoenig, 1983). The guiding principal of such a 

‘disease entity’ approach was that, if every detail were known, each such entity would 

reveal a specific anatomical pathology and a specific aetiology (Hoenig, 1983). Kraepelin 

in 1896 distinguished between the disease concepts of manic depressive insanity and 

dementia praecox on the basis of outcome (the former showing retained mental 

functioning following episodes, the latter characteristically degenerating over time) 

despite the substantial degree of symptomatological overlap and natural histories 

(Carpenter & Buchanan, 1995). Importantly, Kraepelin integrated the concepts of 

hebephrenia, catatonia and dementia paranoides into the single entity of dementia 

praecox, on the basis that these symptom complexes were simply differing expressions of 

a shared underlying pathology as they followed a similar deteriorating course (Colp, 

1995). Kraepelin described his dementia praecox as such: 

 

“…on the one hand we observe a weakening of those emotional activities which 

permanently form the mainsprings of volition. In connection with this, mental activity and 

instinct for occupation become mute. The result of this part of the process is emotional 

dullness, failure of mental activities, loss of mastery over volition, of endeavour, and of 

ability for independent action. The essence of personality is thereby destroyed, the best and 

most precious part of its being, as Griesinger once expressed it, torn from her….  

 

…The second group of disorders, which gives dementia praecox its particular 

stamp,…consists in the loss of the inner unity of the activities of intellect, emotion and 

volition in themselves and among one another. Stransky speaks of an annihilation of the 

“intrapsychic co-ordination”… This annihilation presents itself to us in the disorders of 

association described by Bleuler, in incoherence of the train of thought, in the sharp change 

of moods as well as in desultoriness and derailments in practical work. But further, the 
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near connections between thinking and feeling, between deliberation and emotional activity 

on the one hand, and practical work on the other is more or less lost. Emotions do not 

correspond to ideas, the patients laugh and weep without recognisable cause, without any 

relation to their circumstances and their experiences…” (Kraepelin, 1913, p. 75).  

 

While Kraepelin’s descriptions detail a wide array of symptoms, which continue to 

appear in the modern conception of the illness, in his early works on the concept, he 

clearly perceived deterioration from previous levels of intellectual functioning and 

emotional dulling to be central factors of dementia praecox, while florid symptoms such 

as hallucinations and delusions were secondary expressions of this central disease 

process: 

 

“…the [fundamental symptoms] constitute the real characteristics of the clinical state and 

can be demonstrated in each individual case more or less distinctly; the [accessory symptoms] 

may be present but may also be absent; they are not caused by the character of the morbid 

process but by circumstances which are in loose connection with it….[from] this point of 

view, the weakening of judgement, of mental activity and creative ability, the dulling of 

emotional interest and the loss of energy, lastly, the loosening of the inner unity of the 

psychic life would have to be reckoned among the fundamental disorders of dementia precox, 

while all the remaining morbid symptoms, especially hallucinations and delusions…would 

be regarded more as secondary [accessory] accompanying phenomena…” (Kraepelin, 

1913, cited in Lipton & Cancro, 1995, p. 982)  

 

The Swiss psychiatrist Eugen Bleuler revised ‘dementia praecox’ to ‘schizophrenia’ in 

1911 with a dual purpose. The first was to reflect the fact that there were many 

individuals who were presenting with symptoms that would allow them to be classed 
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within Kraepelin’s ‘dementia praecox’ but that did not go on to complete deterioration or 

in whom symptoms did not occur until later in life (Bleuler, 1911), rendering both 

components of the term neither necessary nor sufficient to describe the disease. 

Moreover, the new name reflected Bleuler’s opinion that the “splitting of the different 

psychic functions” (Bleuler, 1911, p. 8) was a key feature of the entity in question. By 

this, he was referring to a loss of association between thought, emotion and behaviour, 

giving rise to the socially unusual verbal and behavioural responses of affected 

individuals. Blueler made a theoretical distinction between primary (fundamental, or 

basic) symptoms, those directly expressing the processes of the disorder, and secondary 

(accessory) symptoms, which may be psychological manifestations of more or less 

successful or unsuccessful attempts to adapt to the primary disorders (Bleuler, 1911; 

Peters, 1991a). Phrasing this distinction in more practical terms for classification, Bleuler 

(1911, p. 13) wrote “as far as we know, the fundamental symptoms are characteristic of 

schizophrenia” and included abnormal associations (now described as thought disorder), 

ambivalence, abnormal affect (both blunted and inappropriate), and autistic behaviour 

and thought. Accessory symptoms “…such as delusions, hallucinations or catatonic 

symptoms….may be completely lacking during certain periods, or even throughout the 

entire course of the disease; at other times, they alone may permanently determine the 

clinical picture” (Blueler, 1911, p. 13). One of Blueler’s most important contributions, 

however, was in recognising the heterogeneity of ‘the schizophrenias’: he rejected 

Kraepelin’s concept of a single disease entity, instead, as Adityanjee et al. (1999) puts it, 

regarding them as a genus of multiple, related, disorders, rather than as a species (Lipton 

& Cancro, 1995). 

 

Central to both Blueler’s and Kraepelin’s conceptions of schizophrenia was an 

assumption that there is some pathological ‘disease process’ underlying the features of 
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schizophrenia, from which all (or, in the case of Blueler, the basic) symptoms arise. Karl 

Jaspers, in subsequent years, introduced a methodological shift in psychiatry’s approach 

to nosology, through developing a rigorous approach to the description of subjective 

experiences, or phenomenology (Hoenig, 1983). Jaspers showed, through a case study 

approach, that it was possible to comprehend some forms of psychosis wholly in terms 

of psychological processes (although he did not advocate that this should be the case). 

Importantly, his work indicated that there was, at least, partial independence of 

psychological processes from pathological processes, and that the concept of a somatic 

disease entity underlying the total schizophrenic process was indeed, purely a 

hypothetical postulate, as no definitive ‘disease process’ had (or indeed, even has today) 

been identified (Hoenig, 1991).  

 

“Up to now we have completely ignored that all these processes are thought to be related to 

something taking place in the brain, something that represents the real nature of the 

disease…originally the concept of a ‘process’ was derived from purely psychological, formal 

characteristics, such as the character of an irreversible change, more particularly a 

progressive deterioration. Thus defined, the concept can be applied – in certain cases – with 

a fair degree of confidence. If, however, one adds to the definition the relatedness of these 

psychic changes to an underlying cerebral change, the concept is burdened by a very 

hypothetical, in practice – in most cases – undemonstratable criterion. Our experience 

shows that in all cases where such a pathology could be discovered that any variety of 

psychopathic or psychotic symptoms could occur; the only thing all such cases have in 

common is the formation of a defect. What remains is that certain symptoms may on 

statistical evaluation be found to have a higher or lower frequency in one or another 

pathological state and can in that sense be seen as more or less characteristic for that 

underlying pathology.” (Jaspers, 1963) 
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Kurt Schneider (1887-1967) strode the divide between Kraepelin and Jasper’s work. He 

retained the Kraepelinian description of the natural history of schizophrenia, along with 

the concept of an underlying pathology, and followed Jasper’s approach to a detailed 

phenomenological description of the experience of hallucinations and delusions (Colp, 

1995). However, since, as Schneider noted, the underlying pathology remained unknown, 

he suggested that clinical manifestations should take precedence over theoretically driven 

distinctions, and that the clinical entities derived from examination of symptom 

manifestations should be viewed pragmatically for what they were – psychopathological 

syndromes (Hoenig, 1983). Schneider’s approach was to improve the reliability of what 

was being described as schizophrenia, the territory of which was greatly expanded when 

Blueler’s conception was used in practice in comparison to the Kraepelinian description 

(Peters, 1991b). To do so he produced precise descriptions of symptoms, rejecting 

features that both Kraepelin and Blueler had regarded as fundamental and specific to 

schizophrenia because they were largely a function of the subjective impressions of the 

interviewer (Adityanjee et al., 1999; Hoenig, 1983). Schneider defined a series of ‘first 

rank’ symptoms, which were not viewed as reflecting some hypothetical core disturbance 

in schizophrenia, but instead held special value in differentiating schizophrenia from 

other clinical entities (Schneider, 1959). These included auditory hallucinations of audible 

thoughts, voices heard arguing, or voices heard commenting on one’s actions; delusions 

of influences playing on the body (somatic passivity experiences); of thought withdrawal 

and other interferences with thought, diffusion of thought (thought broadcasting), 

delusional perception and all feelings, impulses and volitional acts that are experienced 

by the individual as the work or influence of others (Schneider, 1959). Symptoms that 

were of less diagnostic importance, which he classed as ‘second rank’, included “other 

hallucinations, delusional notions, perplexity, depressed and elated mood, experiences of 
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flattened feeling, and so on…” (Schneider, 1959, p. 134). Schneider explained this 

division, and its implications, as such: 

 

“These schizophrenic symptoms (divided into those of first or second rank) are entirely 

devoid of any theory and are intended purely pragmatically-diagnostically. When we say, for 

instance, that thought withdrawal is a first rank symptom this means: if this symptom is 

present in a psychosis in the absence of an organic pathology we call it schizophrenia, as 

opposed to a cyclothymic process, a personality abnormality or a psychogenic reaction. These 

first rank symptoms thus only have a purely diagnostic preference over the second rank 

symptoms which can also be found in the other psychoses and at times in non-psychotic 

conditions. This however does not say that we speak of schizophrenia only if first rank 

symptoms are found. Second rank symptoms and behavioural abnormalities very often 

permit such a diagnosis if present in certain observations and numbers” (Schneider, 

1957, cited in Hoenig, 1983, p. 552.) 

 

“As regards the final biological ‘right or wrongness’ of such separations or fusions of 

various psychotic pictures (they) will one day, so we hope, be decided by somatic 

research…Thus, unless one wished to abandon clinical psychiatry altogether, the task of 

finding psychological groupings will persist. This however is a classification by useful types: 

clinical psychiatry is a pragmatic science” (Schneider, 1925, cited in Hoenig, 1983, 

p. 551.) 

 

When Schneider first published this division of the symptoms of schizophrenia in 1938, 

they received little interest from his psychiatric peers (Peters, 1991a). In the subsequent 

year, he repackaged these into a leaflet targeted to general medical practitioners and 

health officials. It was through this audience that his conception of schizophrenia rose to 
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prominence, with one 1939 reviewer unfortunately praising it as “being particularly useful 

for expert genetic opinions as an easy method for determining which persons were to be 

designated for compulsory sterilization” (Peters, 1991a, p. 71). As such it appears that the 

brevity and simplicity of Schneider’s approach, allowing practitioners inexperienced in 

psychiatry to diagnose schizophrenia more easily than the previous, more esoteric 

conceptions of prior approaches, that was partially responsible for the popularity of the 

‘first rank’ approach. Additionally, the precision of Schneider’s descriptions of these key 

symptoms served to substantially improve inter-rater reliability of the diagnosis of 

‘schizophrenia’ even amongst those with psychiatric training (Carpenter & Strauss, 1974, 

Dollfus & Berner, unpublished manuscript; Helmes et al., 1983). This became an issue of 

particular importance when it became apparent in the 1960s and 1970s that European 

and American clinicians were considerably divergent in their conceptualisations of 

‘schizophrenia’, and that steps needed to be taken to advance a more standardised 

psychiatric nosology (Frances & Egger, 1999; Peters, 1991b).  

 

Schneider’s clinical presentation-driven approach, standing in contrast to Kraepelin and 

Blueler’s theory-driven approach to the conceptualisation of ‘schizophrenia’ certainly 

held clear benefits, but was not without its detractors:  

 

 “Schneider, 50 years later (1959) [after Blueler] gave renewed support to those who 

preferred to think of schizophrenia as a benign process by simply redefining schizophrenia 

to make it so. Features regarded by both Kraepelin and Blueler as fundamental and 

characteristic (impoverishment of affect, disturbances of personal contact and rapport, 

ambivalence, lack of motivation, depersonalisation, and stereotypes) were specifically rejected 

and the new criteria were restricted to particular types of hallucinations and delusions which 

Blueler had regarded as accessory symptoms. Schneider established a new syndrome with 
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features that are more easily perceived and described, and which therefore show a higher 

degree of inter-rater reliability, features which are economically put into checklists and fed 

into computers. That syndrome may be more prevalent, have a more favourable outcome, 

and be more responsive to a variety of treatments, but it is not schizophrenia” (Kety, 

1980, p. 423) 

 

Despite the fact that these comments were made more than twenty years ago, they 

remain unresolved. Subsequent studies have indicated that individuals diagnosed with 

schizophrenia according to the Krapelinian concept have a greater family history of 

schizophrenia-spectrum diagnoses, more severe emotional blunting and thought disorder 

symptoms (but similar ‘first-rank’-type symptoms) and were less responsive to dopamine-

antagonist medications than other individuals diagnosed with schizophrenia according to 

a more heavily Schneiderian-influenced conceptualisation (Keefe et al., 1991). Moreover, 

undermining a core component of Schneider’s conception, ‘first-rank’ symptoms have 

repeatedly been shown to have poor specificity to schizophrenia, as they may also be 

present in mood disorders as well as schizophrenia-spectrum disorders (Andreassen & 

Flaum, 1991; Monti & Stranghellini, 1996; Peralta & Cuesta, 1999).  

 

These issues would be of historical interest only were it not for the substantial influence 

of Schneider’s ‘first rank’ symptoms on the current diagnosis of schizophrenia. The three 

most commonly used diagnostic systems for schizophrenia currently (although there are 

more than a dozen distinct systems within the recent schizophrenia literature: see Dollfus 

et al., 1996; Landmark et al., 1986; 1990) are detailed in Table 1. These include the 

Diagnostic and Statistical Manual of Mental Disorders, fourth revision (DSM-IV: 

American Psychiatric Association, 1994), which is the system predominant in America 

and Australia; the International Statistical Classification of Diseases and Related Health 
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Problems, tenth revision (ICD-10: World Health Organisation, 1993), and, less 

commonly used in recent years, the Research Diagnostic Criteria (RDC: Spitzer et al., 

1975). All three systems give high weight to Schneiderian ‘first-rank’ symptoms (Maj, 

1998; Peralta & Cuesta, 1999), despite the evidence indicating that such an approach may 

not be justified. Moreover, the DSM-IV criteria contain residual elements of Krapelinian 

(with reference to a functional decline), and Bluelerian (with reference to affective 

flattening and disorganised speech) paradigms in addition to Schneiderian symptoms, 

without fully endorsing any, given the polythetic criteria set: the diagnosis can be made 

even in the absence of the symptoms that Blueler perceived as fundamental; the steadily 

deteriorating course critical to the Krapelinian diagnosis is not fully required, only a 

decline from previous functioning; and the diagnosis will be that of an affective disorder 

even if all of Schneider’s ‘first rank’ symptoms are present in conjunction with a full 

affective syndrome (Maj, 1998). 

 

Despite the DSM-IV and ICD-10 conceptions of schizophrenia sharing an atheoretical 

approach to characterising ‘schizophrenia’, and appearing substantially similar at a surface 

level, the slight differences in these conceptions leads to considerable diagnostic 

inconsistencies. Multiple studies examining relationships across diagnostic systems for 

schizophrenia have found only moderate concordance: Daradekeh (et al., 1997) found 

convergence (kappa) values of 0.64 between ICD-10 and DSM-III-R diagnoses of 

schizophrenia; 0.51 between DSM-III-R and RDC; and 0.73 between ICD-10 and RDC 

diagnoses. Even slight evolutions within diagnostic systems can have a major impact on 

such consistency, as Daradekeh (et al., 1997) showed kappa convergence of 0.86 between 

DSM-III and DSM-III-R diagnoses of schizophrenia, and McGorry (et al., 1995) 

revealed a kappa value of 0.64 between DSM-III-R and DSM-IV field trial diagnoses. 

Unfortunately, since research has so far failed to identify any known pathological marker 
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to delineate precise boundaries for schizophrenia, current systems remain purely 

descriptive endeavours, and no one system has attained clear superiority in terms of 

validity (McGorry et al., 1992; Monti & Stranghellini, 1996). This situation has allowed 

these divergent notions of ‘schizophrenia’ to continue, despite such poor concurrent 

validity (Costello, 1992). In turn, this lack of good concordance across conceptions of 

what makes for schizophrenia further hampers attempts to uncover those very markers 

so needed to clarify the issue, by giving rise to a source of random error across datasets 

(Jablensky, 1999).   

 

While there is some difference across diagnostic conceptions of ‘schizophrenia’, there 

may be substantially greater variation within these conceptions. The heterogeneity of 

symptom presentations among individuals charged with experiencing ‘schizophrenia’ was 

recognised by Blueler (titling his 1911 text “Dementia Praecox or the Group of 

Schizophrenias”) and even by Kraepelin (incorporating Bleuler’s ideas in the eight edition 

of his textbook of psychiatry: Dollfus & Petit, 1995). Given the polythetic nature of the 

DSM-IV and ICD-10 criteria, it is certainly not impossible for two individuals to receive 

a diagnosis of ‘schizophrenia’ without sharing a single symptom in common (Jablensky, 

1999; Rosenman et al., 2000).  
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Table 1: Comparison of the three most common diagnostic criteria for schizophrenia 
DSM-IV (APA, 1994) ICD-10 (WHO, 1993) RDC (Spitzer et al, 1975) 
A: Characteristic symptoms 
two or more, each present for a significant portion of time 
during a 1-month period: 

i) delusions 
ii) hallucinations 
iii) disorganised speech 
iv) grossly disorganised or catatonic behaviour 
v) negative symptoms (affective flattening, alogia or 

avolition) 
NB: Only one symptom is required if delusions are bizarre or if 
hallucinations consist of a voice keeping up a running 
commentary on the person’s behaviour or thoughts, or two or 
more voices conversing with each other 
 
B: Social/occupational dysfunction 
For a significant portion of the time since the onset of the 
disturbance, one or more major areas of functioning, such as 
work, interpersonal relations, or self-care, are markedly below 
the level achieved prior to the onset 
 
C: Duration: Continuous signs of the disturbance persist for at 
least six months. This period much include at least 1 month of 
symptoms that meet Criterion A and may include periods of 
prodromal or residual symptoms  
 
D: Schizoaffective disorder and mood disorder with psychotic 
features have been ruled out  
 
E: The disturbance is not due to the direct physiological effects 
of a substance or a general medical condition 
 
F: If there is a history of autistic disorder or another pervasive 
developmental disorder, the additional diagnosis of 
schizophrenia is made only if prominent delusions or 
hallucinations are also present for at least one month 

Either at least one of: 
i) thought echo, thought insertion or withdrawal, or 

thought broadcasting 
ii) delusions of control, influence or passivity, clearly 

referred to body or limb movements or specific 
thoughts, actions or sensations; delusional perception 

iii) hallucinatory voices giving a running commentary on 
the patient’s behaviour, or discussing the patient 
among themselves, or other types of hallucinatory 
voices coming from some part of the body 

iv) persistent delusions of other kinds that are culturally 
inappropriate or completely impossible (e.g. being able 
to control the weather, or being in communication with 
aliens from another world) 

 
or, at least two of: 

i) persistent hallucinations in any modality, when 
occurring every day for at least one month, when 
accompanied by delusions without clear affective 
content, or when accompanied by persistent 
overvalued ideas 

ii) neologisms, breaks, or interpolations in the train of 
thought, resulting in incoherence or irrelevant speech 

iii) catatonic behaviour, such as excitement, posturing or 
waxy flexibility, negativism, mutism, and stupor 

iv) “negative” symptoms, such as marked apathy, paucity 
of speech, and blunting or incongruity of emotional 
responses 

 
Most commonly used exclusion clauses: 

i) if the patient also meets criteria for manic episode or 
depressive episode, the criteria above must have been 
met before the disturbance of mood developed 

ii)  the disorder is not attributable to organic brain disease 
or to alcohol or drug related intoxication, dependence, 
or withdrawal 

Criteria A through C required for diagnosis: 
A. At least two of the following for definite illness and one for 

probable (not counting those occurring during a period of 
drug or alcohol abuse or withdrawal) 

i) thought broadcasting, insertion, or withdrawal 
ii) delusions of being controlled or influenced, other bizarre 

delusions, or multiple delusions 
iii) delusions other than persecution or jealousy lasting at least 

one month 
iv) delusions of any type if accompanied by hallucinations of any 

type for at least one week 
v) auditory hallucinations in which either a voice keeps up a 

running commentary on subject’s behaviour or thoughts as 
they occur, or two or more voices converse with each other 

vi) nonaffective verbal hallucinations spoken to subject 
vii) hallucinations of any type throughout the day for several 

days or intermittently for at least one month 
viii) definite instances of marked formal thought disorders 

accompanied by blunted or inappropriate affect, delusions, 
or hallucinations of any type or grossly disorganised 
behaviour 

 
B. One of the following: 
i) current period of illness lasted at least two weeks from onset 

of noticeable change in subject’s usual condition 
ii) subject has had previous period of illness lasting at least two 

weeks, during which he or she met criteria, and residual signs 
of illness have remained (e.g. extreme social withdrawal, 
blunted or inappropriate affect, formal thought disorder, or 
unusual thoughts or perceptual experiences) 

 
C. At no time during the active period of illness being considered 
did subject meet criteria for probable or definite manic or 
depressive syndrome to the degree that it was a prominent part of 
the illness 
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Beyond the purpose of facilitating a common language and understanding across 

professionals, the aim of diagnostic systems like the DSM-IV is to identify, as philosophy 

would term it, groupings of a ‘natural’ kind. That is, that individuals receiving a diagnosis 

of schizophrenia should be all alike in some fundamental sense. While systems such as 

the DSM and ICD purport to simply be solely nosographic in nature2, and use the term 

‘disorder’ as the basic unit of classification (which neither reflects the concept of disease 

nor that of a syndrome), it is clear that such a degree of restraint is not reflected in 

psychiatric practice (Bertlesen, 1999; Monti & Stranghellini, 1996). Research examining 

differences between individuals with a diagnosis of schizophrenia and those that do not, 

for example, carries the implicit assumption that there is something fundamentally similar 

among those with the diagnosis, which, in turn, is fundamentally distinct from those 

without. As such, the DSM-IV and ICD-10 “disorders have assumed de facto the status 

of quasi-disease entities” (Jablensky, 1999, p. 140). Unfortunately, that which we classify 

as schizophrenia is not sufficiently well understood to know whether or not the criteria 

of a natural classification are met or otherwise, given that there are no etiologic markers 

of validity currently identified (Cooper, 2004; McGorry et al., 1992; Monti & 

Stranghellini, 1996). It may be, instead, that our current DSM-IV or ICD-10 

conceptualisations may encapsulate cases that do not possess any similar fundamental 

properties at all (Cooper, 2004).  

 

                                                 
2 “In DSM-IV, there is no assumption that each category of mental disorder is a completely discrete entity with absolute 
boundaries dividing it from other mental disorders or no mental disorder. There is also no assumption that all individuals 
described as having the same mental disorder are alike in all important ways. The clinician using DSM-IV should therefore 
consider that individuals sharing a diagnosis are likely to be heterogeneous even in regard to the defining features of the 
diagnosis….a diagnosis does not carry any necessary implications regarding the causes of the individual’s mental disorder or its 
associated impairments. Inclusion of a disorder in the Classification (as in medicine generally) does not require that there be 
knowledge about its aetiology….It must be noted that DSM-IV reflects a consensus about the classification and diagnosis of 
mental disorders derived at the time of its initial publication. New knowledge generated by research or clinical experience will 
undoubtedly lead to an increased understanding of the disorders included in DSM-IV…the text and criteria sets included in 
DSM-IV will require reconsideration in light of evolving new information…” (APA, 1994, p. xxii/xxiii) 
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In sum, we are left with a situation where the concept of ‘schizophrenia’ itself is 

unresolved, and is variable across research groups and countries. The most common 

operational definitions of schizophrenia rely on polythetic symptom sets, which capture 

individuals with a diverse and not necessarily overlapping clinical presentation. Despite 

the lack of any clear indicators of validity, one or the other diagnostic conception is 

routinely taken as reflective of some underlying pathology common to all of those with 

the diagnosis so defined. No wonder then that, as quoted at the beginning of this review, 

our “understanding of the pathogenic mechanisms is still very limited and does not 

mirror the invested work” (Parnas, 2000, p. 415). Indeed, in the words of some authors, 

these problems of diagnosis have proved at least partly responsible for the decades of 

schizophrenia research producing relatively little gain in terms of lighting Kraepelin’s 

‘impenetrable darkness’:  

 

“In some quarters schizophrenia has gained the reputation of a graveyard of research. Few 

findings stand the test of time, most of the pieces of this particular jigsaw seem to be 

missing, and it is not easy to make sense of those that are available. Even ‘hard’ scientific 

findings fail to be replicated….” (Mortimer, 1992, p. 293) 

 

“Major studies on the molecular genetics of psychoses, usually involving collaborative 

consortia of investigators and a considerable investment of resources, are predicated on the 

validity of DSM-III-R or DSM-IV criteria. However, no susceptibility genes have been 

identified to date and very few of the weak positive linkage findings reported by some groups 

have been replicated by others….the appearance of diagnostic standardisation, conferred by 

the use of DSM-IV or ICD-10 criteria in selecting patient samples for genetic and other 

biological research may be masking an unknown amount of phenotypic variation at the 

symptom and course levels. Such variation would appear as noise…and can nullify the 
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potential power of the sample to generate high resolution data.” (Jablensky, 1999, p. 

142) 

 

Reviews of this dilemma from some authors have advanced the issue further – 

questioning the validity of the concept of schizophrenia itself:  

 

“Looking at the matter nosologically, schizophrenia does not exist” (Hays, 1984, p. 

1344) 

 

“Given that schizophrenia appears to be a disorder with no particular symptoms, no 

particular course, no particular outcome, and which responds to no particular treatment, it 

is unsurprising that one hundred years of research has failed to establish that it has any 

particular cause” (Bentall, 1990, p. 33) 

 

However, short of such complete diagnostic nihilism then, what possibilities remain for 

forging a clearer path through such nosological dilemmas? Substantial attention has been 

paid to options for reducing the experimental noise associated with heterogeneity of 

presentations and diagnostic conceptions of ‘schizophrenia’. These most commonly fall 

into two distinct approaches: categorical and dimensional.  

 

Categorical approaches aim to increase homogeneity by further subdividing individuals 

within the diagnostic territory of schizophrenia into mutually exclusive groups. The 

DSM-IV and ICD-10 encapsulate this approach into their diagnostic systems, delineating 

five and nine subtypes respectively, which in many respects often mirror the historical 

subdivisions of Kahlbaum, Hecker and Kraepelin. These subtypes appear to have 

variable utility, with even the DSM-IV noting that individuals often present with 
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symptoms of more than one subtype, and that subtype categorisations will likely change 

over time (APA, 1994). Moreover, studies have been somewhat equivocal about the 

validity of these subtypes in regard to course, symptoms and pathophysiology 

(Andreasen et al., 1997; Buchanan & Carpenter, 1994; Costello, 1993a). Other categorical 

approaches have used statistical techniques such as latent class analysis (Kendler, 

Karowski & Walsh, 1998) or, more commonly, cluster analysis (Dollfus et al., 1996; 

Everitt, Gourlay & Kendell, 1971; Lorr, 1986) which groups individuals on the basis of 

identifying clusters that attain the largest homogeneity of symptoms or clinical history 

within groups and that also maximise the difference between groups. Alternatively, more 

homogeneous groups could be identified within the diagnosis of schizophrenia using 

standardised, possibly monothetic, inclusion criteria and/or characterised by particular 

physiologic or psychophysical abnormalities. Such approaches have been used, for 

example, by groups examining differences between individuals with schizophrenia where 

an eye tracking disorder was also present or absent (Ettinger et al., 2004; Ross et al., 

1997), or through examining abnormalities among individuals that are classified as 

experiencing schizophrenia according to multiple diagnostic criteria (Dollfus & Brazo, 

1997; McGuffin & Farmer, 2001).  

 

The assumption resting beneath the categorical subtyping of schizophrenia, particularly 

in relation to the ICD-10 and DSM-IV subtypes and those identified through cluster 

analysis, is that the heterogeneity of clinical presentations arises from a series of discrete, 

mutually exclusive, but related disorders, all of which produce symptoms that are 

categorised under the banner of ‘schizophrenia’ (Buchanan & Carpenter, 1994; Liddle, 

1987). Such an underlying model is displayed diagrammatically in Figure 2, and can be 

contrasted with the single disease entity approach (Figure 1) which posits that there is a 

putative abnormality fundamental to ‘schizophrenia’ (i.e. a ‘disease entity’).  
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One of the benefits of a categorical approach to reduction of heterogeneity is that, at a 

surface level at least, it is easily reconciled with clinical practice. Categories, by 

comparison to a dimensional approach, are familiar, easily cognitively manageable, and, if 

an approach similar to the DSM-IV or ICD-10 subtypes is utilised, relatively reliably 

communicated between professionals (Ketter et al., 2004; Rosenman et al., 2003). 

Moreover, researchers, policy makers and clinicians often have to made decisions about 

clients that are categorical by definition, for example, including individuals in a study or 

program if they are experiencing a given clinical issue, or exhibiting symptoms above a 

particular cut-off point (Kraemer, Noda & O’Hara, 2004).  

 

This categorical approach also suffers a number of limitations. The DSM-IV and ICD-10 

subtypes have been shown to be relatively unstable over time (APA, 1994; Rosenman et 

al., 2000), and have received limited validating evidence from investigations of treatment 

response or long-term outcome (Lieberman, 1995; Ketter at al., 2004). As noted by van 

Os (1999), the usefulness of a diagnostic category is reduced if it carries no therapeutic 

implications, and as such may therefore be difficult to reconcile with the principles of 

evidence-based medicine. Additionally, by limiting the focus of clinical work and research 

to the mutually-exclusive subgroup boundaries, important behaviour or clinical issues 

may fail to be identified, as the approach implies that the within-category symptoms are 

the pathognomonic symptoms, and others are peripheral issues of lesser importance 

(Altman & Jobe, 1992; Rosenman et al., 2000; Strauss et al., 1974). Agnostic approaches, 

such as cluster or latent class analysis, may also fail to classify a proportion of individuals 

(to which the DSM-IV assigns the label of ‘undifferentiated’ on this otherwise un-

associated group of individuals) and tend to identify a ‘mixed’ cluster of individuals with 

moderate scores on most symptoms (Crow, 1998; Dollfus & Brazo, 1997; Lorr, 1986), 

both of which defeat the very purpose of the categorical approach. Additionally, the 
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categorical subtyping approach does not overcome the issues raised by the poor 

concurrent validity of the multiple diagnostic criteria for schizophrenia: despite 

similarities in the diagnostic criteria for some subtypes of schizophrenia between the 

DSM-IV and the ICD-10 systems, given that these systems inconsistently diagnose 

individuals as experiencing the parent diagnosis of schizophrenia, then there will 

continue to be inconsistencies between the individuals classified as experiencing each of 

the subcategories.  

 

Dimensional approaches to reducing the heterogeneity of presentations within 

schizophrenia, rather than using the categorical process of dividing individuals into 

groups, divide instead the symptoms experienced by individuals into groups, and clinical 

presentations are classified according to the quantification of such attributes (Kraemer, 

Noda & O’Hara, 2004; Ratakonda et al., 1998). The approach identifies symptom groups 

through the examination of correlations among the relative severities of symptoms (van 

Os, 1999; 2000). Though investigation of such correlations over time or amongst 

individuals in different stages of illness, it can be shown that particular groups of 

symptoms tend to ebb and flow together independently of changes in other symptom 

groups (Ratakonda et al., 1998). As such, this theoretical approach proposes that these 

specific groups of symptoms within the category of ‘schizophrenia’ may arise from 

distinct pathological processes (Buchanan & Carpenter, 1994). These process are not 

seen as being mutually exclusive, so it is postulated that the observed clinical 

heterogeneity of ‘schizophrenia’ may arise from these independent pathologies being 

affected in different combinations across individuals (Dollfus & Brazo, 1997; Ratakonda 

et al., 1998). Such a theoretical model is displayed in Figure 3. The most influential 

example of a dimensional approach to reducing the heterogeneity of schizophrenia is the 

distinction between ‘positive’ and ‘negative’ symptoms, which was at least partly 
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responsible for significant advances in the understanding of the mechanism of action of 

atypical antipsychotic medications and the subsequent development of improved 

biological therapies for schizophrenia (e.g. Davis et al., 1991; Meltzer, 1989;). Other 

examples of dimensional models of schizophrenia include the deficit syndrome concept 

(Carpenter, Heinrichs & Wagman, 1988; Carpenter, 1994; Carpenter et al., 1999; Thibaut 

& Petit, 1997) and the three-dimension model often attributed to Liddle (1987) that has 

been included in the DSM-IV (APA, 1994) appendices for possible inclusion in future 

revisions of the system.  

 

While there has been a considerable amount of research attention paid to dimensional 

approaches to psychopathology in general during the last century, and within 

schizophrenia in particular during the past two decades, the language of diagnosis has 

largely failed to incorporate dimensional ideas within its traditionally categorical 

framework. There are a number of factors underlying this reluctance. Firstly, the 

examination and quantification of a wide range of symptoms, many of which may 

represent sub-clinical issues, that would be required for a dimensional description of an 

individual’s presentation, is regarded as too complex for the demands of clinical practice 

(Ketter et al., 2004; van Os, 2000). Deeper examination of particular symptoms may not 

necessarily improve diagnostic reliability or validity, either: inference and clinical 

judgement continue to be required for the examination of individual symptom groups; it 

is often difficult to clearly define anchor points for degrees of severity of symptoms 

across time and patients (for example, it is unclear whether the severity of a delusional 

belief should be assessed by the degree of one’s preoccupation with it, the level of 

distress that it may cause or the potential for an individual to act upon such beliefs, all of 

which are factors that do not necessarily co-vary); and the very presence of particular 

symptoms can complicate their accurate measurement, such as suspiciousness, alogia, or 
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aenergia (Costello, 1993a). Moreover, some studies of inter-rater reliability using well-

regarded symptom inventories have shown greater concordance for the overall diagnosis 

of schizophrenia itself than the degree of severity of particular symptom groups 

(Andreasen & Flaum, 1991; Andreasen et al., 1992; Mojitabai & Reider, 1998; Persons, 

1986). Secondly, there are a number of statistical and methodological issues which have 

not yet been clearly resolved within the dimensional literature: symptom correlations may 

be artificially inflated due to non-normality of symptom scores (Maxwell, 1972), having a 

single individual perform all symptom ratings (Buchanan & Carpenter, 1994; Costello 

1993b), and building models from samples of hospitalised individuals where a number of 

unusual behaviours may be more frequent (Costello, 1993b). The quality of the 

dimensional models also depends heavily on the comprehensiveness and balance of the 

symptoms measured, and there are no objective guidelines to determine how frequently 

particular symptoms must co-occur before they can be considered to belong to the same 

symptom dimension or otherwise, nor is there agreement on how to treat rare but 

clinically important symptoms (Fleiss et al., 1971; Maxwell, 1972; Stuart, Pantelis, 

Klimidis & Minas, 1999). As such, there is currently no consensus in the literature about 

the number of symptom dimensions required for an appropriate description of the 

symptomatology of schizophrenia, and no particular model has currently received 

sufficient validation to be regarded as a definitive model (Boteva & Lieberman, 2003). A 

final challenge posed by dimensional approaches is that they do not easily permit 

traditional between- 
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Figure 1: Single disease process model of schizophrenia 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Subtype model of schizophrenia: multiple, related, mutually exclusive, 
disease entities, each manifesting a range of symptomatology 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Dimensional model of schizophrenia: multiple disease entities, each 
underlying a distinct group of symptoms. Entities are neither mutually exclusive nor 
necessarily solely restricted to schizophrenia 
Figures after van Praag (1997), Buchanan and Carpenter (1994), Mortimer (1992) and Tsuang, Lyons & Faraone (1990) 
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group hypothesis testing: currently the majority of biological and genetic research is 

based on comparisons between individuals possessing a particular trait and those that do 

not. Dimensional approaches instead are generally more amenable to correlational 

designs, examining the strength of the association between particular symptom 

dimensions and other quantitative variables (Boteva & Lieberman, 2003), however some 

research groups have conceptualised symptom dimensions as trait rather than state 

variables and hence allowed categorical comparisons based on the presence of particular 

symptom dimensions or domains of psychopathology (Carpenter, 1994; Kirkpatrick & 

Ryan, 2000).  

 

These limitations aside, if a compact dimensional description of symptomatological state 

could be developed to meet the pragmatics of clinical practice, there are a number of 

clear benefits that could arise from such an approach. A dimensional strategy, by 

focusing on the relative severity of symptom groups, avoids having to assume similarity 

among individuals who, despite substantial symptomatological differences, fall into the 

same diagnostic category. As such, clinically relevant information that may be lost if 

symptoms do not fall within the diagnostic category or may represent only mild clinical 

issues are retained, allowing an improved grip on the array of symptoms troubling an 

individual (Rosenman et al., 2000; 2003; van Os et al., 1999). Additionally, such an 

approach would avoid diagnostically unhelpful categorisations such as mixed or atypical 

presentations since there are no arbitrary cut-off points for membership of a ‘sub-group’ 

of schizophrenia (Ketter et al., 2004; Lorr, 1986). Two recent studies directly comparing 

the utility of dimensional and categorical approaches to schizophrenia showed that 

dimensional approaches explained significantly more of the variability of clinically-

relevant variables such as service demand, social adaptation, dysfunctional behaviour, 
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global functioning and treatment response over that explained through categorical 

approaches (Rosenman et al., 2003; van Os et al., 1999).  

 

Dimensional approaches to conceptualising the symptomatology of schizophrenia also 

have the potential to rise above the category of schizophrenia and reconcile the notable 

similarities among schizophrenia-spectrum and other psychotic disorders. For example, 

some symptoms and signs seen in schizophrenia may also occur in schizoaffective 

disorder, schizophreniform disorder, brief psychotic disorder, delusional disorder, bipolar 

disorder, major depression and so forth, and similar dimensional models have been 

identified across these symptom categories (see Peralta & Cuesta, 2001 for a review). It is 

currently not clear whether discretely different pathological processes underlie the similar 

symptom manifestations across these diagnostic classifications (Costello, 1993b; 

Mojitabai & Reider, 1998; Strauss, et al., 1974). However, findings such as those of the 

Northwick Park functional psychosis study (Johnstone et al., 1988) which indicated that 

dopamine antagonising medication was similarly useful at reducing symptoms such as 

hallucinations and delusions regardless of diagnostic category, and lithium was similarly 

efficacious for reducing elevated mood, would appear to suggest that there is at least 

some similarity in the processes underlying symptoms across these classifications. 

Likewise, substantial evidence from epidemiological, family, linkage and 

neuropsychological studies suggest that there is likely to be some underlying genetic 

processes common to both schizophrenia and bipolar disorder (Boteva & Lieberman, 

2003; Ketter et al., 2004; Tsuang, Taylor & Faraone, 2004). Further, similar patterns of 

frontal lobe dysfunction have been identified across many psychotic disorders 

(Schatzberg, 2004).  
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This brief survey of the literature indicates that identifying dimensions or ‘domains’ of 

symptom groups can usefully describe schizophrenia, and there is evidence to suggest 

that such dimensions may also be relevant to the understanding of psychotic disorders 

beyond the category of schizophrenia. These dimensions, however, remain abstracts of 

statistics until they have been reliably associated with some external factor such as 

treatment response, cognitive mechanisms or neurophysiology (Costello, 1993b; Frith, 

1992). The aim of the dimensional approach to understanding schizophrenia then, is not 

simply to more carefully examine the range of presenting symptoms, but to examine the 

cognitive disturbances that underlie these symptom manifestations (Rosenman et al., 

2000). This, in turn, may lead to a clearer understanding of the aetiology of such 

disturbances (Mortimer, 1992; Tsuang, Lyons & Faraone, 1990). Such a shifting of the 

focus of investigation from the diagnosis per se to the cognitive neuropsychological 

disturbances underlying symptoms has the advantage of placing the study of 

schizophrenia within a more general framework of psychological phenomena and 

processes (Persons, 1986). Van Praag (1997) terms this process the ‘functionalisation’ of 

diagnoses, and he, among many others, suggests that these domains thus identified may 

prove to be superior phenotype targets for genetic and biological research over the 

examination of diagnoses (Costello, 1992; Rosenman et al., 2000).  

 

Additionally, the model underlying the dimensional concept allows a flexible approach to 

elucidating the pathological processes underlying schizophrenia, which may prove the 

most pragmatic approach while the pathology or pathologies remain unknown. If the 

diversity of clinical presentations within what is currently classified as ‘schizophrenia’ 

(and potentially other disorders within the spectrum of functional psychosis) arise from 

multiple independent pathological processes, then continuing to examine ‘schizophrenia’ 

as if it were a single disease entity, using associated between-group methodologies, will 
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only serve to obscure such processes. However, if the diversity of presentations is simply 

a consequence of pleiotropism, for which there are multiple examples within 

neuropsychology (Berner, 1997), then the study of psychopathological domains or 

dimensions will not be incompatible with this, as examination of aetiopathology of each 

domain will all lead back to the single process (Buchanan & Carpenter, 1994; Costallo, 

1999b).  

 

The approach used in the current study will represent a balance between categorical and 

dimensional approaches, which is a strategy espoused by Everitt (et al., 1971), Lorr 

(1986) and in the DSM-IV appendix (APA, 1994). While it is acknowledged that a wholly 

dimensional approach has the potential to identify domains of psychopathology common 

to all psychotic disorders, the current study will restrict itself to the identification and 

examination of the domains of psychopathology within the categorical diagnostic territory 

of DSM-IV schizophrenia. Should a single disease process prove to be the true pathology 

underlying schizophrenia, then such a restriction will allow the clear interpretation of 

results within this model. Moreover, this restriction allows the use of the expansive 

literature on schizophrenia as a starting point for the generation of hypotheses in regard 

to potential neuropsychological and psychophysical variables that may allow for the 

validation of the identified symptom domains.  
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Dimensional Approaches to Describing Schizophrenia – An Overview 

The past two decades have seen numerous dimensional models proposed to describe and 

help comprehend the breadth of symptoms experienced by those with a diagnosis of 

schizophrenia. As the literature in this area has matured, the complexity of the 

descriptions proposed has increased, and models most popular in terms of column 

inches have begun to unravel. There is still little consensus about the most appropriate 

model for reducing the heterogeneity seen within the diagnostic concept of 

schizophrenia, for a number of methodological and statistical reasons. The current state 

of the research in this area will be reviewed briefly below, leading to the rationale and 

description of the approach taken in the current study to develop a symptom model.  

 

 

Positive and Negative: The misunderstood catalyst for interest in 

dimensional models of schizophrenia 

Crow (1980), in what is now undeniably a citation classic, hypothesised that there were 

two independent pathological processes that could occur within schizophrenia. The first, 

which he termed Type I, was characterised by prominent ‘positive’ symptoms such as 

hallucinations, delusions, inappropriate affect or incoherence, had an acute onset, with 

the person showing a good social adjustment prior to the onset of psychosis, intact 

cognition, intact brain structure, and an underlying mechanism for the symptoms 

expressed being an excess of dopaminergic receptors, and hence these being reversible 

through dopamine antagonising medications. The second process, Type II, was 

characterised by prominent ‘negative’ symptoms, such as flattening of affect, loss of drive  

and poverty of speech, an insidious onset of symptoms, poor premorbid functioning, and 
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an underlying mechanism for the expressed symptoms being due to neuronal loss and 

therefore poorly responsive to treatment.  

 

The roots of Crow’s (1980) hypothesis rests in writings from the previous century of 

psychiatry (although it is worth noting that Crow in 1985 disregarded the relevance of all 

of these authors other than Strauss, Carpenter and Bartko in 1974, and the Russian 

literature in regard to his 1980 hypothesis). The distinction between ‘positive’ and 

‘negative’ types of symptoms was implicit in Bleuler’s distinction between fundamental 

and accessory symptoms (which were predominantly ‘negative’ and ‘positive’ symptoms 

respectively: Peralta & Cuesta, 2000). Prior to this, Reynolds in 1858 (Reynolds, 1896) 

had made reference to a concept similar to the ‘positive’ vs. ‘negative’ distinction which 

he regarded as arising from an excess or negation of the ‘vital tonus’ (Adityanjee et al., 

1999; Sass, 1989). Berze’s (1914, 1929, cited in Sass, 1989) theory proposed that dementia 

praecox was caused by a pathological process in the brain – a ‘primary insufficiency of 

mental activity’ – with this process resulting in the symptoms of thought disorder, 

hallucinations and feelings of insufficiency. The effects of this disturbance were theorised 

to also produce brain lesions, and as a consequence of this, ‘negative’ symptoms such as 

blunting or negativism, which would, as such, persist beyond the activity of the primary 

pathological process. Earlier, Hughlings Jackson (1887, published in 1931), a neurologist, 

produced a more comprehensive postulate, steeped in the tradition of contemporary 

evolutionary theory, where he viewed the brain as being structured similar to an onion, 

with more evolved, ‘civilising’ levels layered upon, and modulating lower and more 

‘primitive’ levels (Andreasen et al., 1992). He argued: 

 

“Disease is said to ‘cause’ the symptoms of insanity. I submit that the disease only produces 

negative mental symptoms answering to the dissolution, and that all elaborate mental 
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symptoms (illusions, hallucinations, delusions and extravagant conduct) are the outcome of 

activity of nervous elements untouched by any pathological process; that they arise during 

activity on the lower level of evolution remaining” (Jackson, 1931, p 118, cited in 

Andreasen et al., 1994) 

 

…in sum, suggesting that the ‘negative’ symptoms arise from neuronal loss, and that the 

‘positive’ symptoms arose from the activity of healthy brain tissue from the more 

primitive areas that were no longer inhibited by the higher, more evolved levels due to 

their dissolution. The concept of partially independent ‘positive’ and ‘negative’ symptoms 

within schizophrenia, with the former responsive to pharmacological intervention and 

the latter less well resolved was also apparent in Russian literature during the 1960s 

(Snezhevsky, 1968), although such ideas appeared to be little exposed to their colleagues 

in the West.  

 

 In a proposal more contemporary to Crow’s (1980) paper, Strauss, Carpenter and Bartko 

(1974), reviewed the symptoms commonly regarded as important for the diagnosis of 

schizophrenia at the time, and identified three groups within these: ‘positive’ (disorders 

of content of thought and perception, certain types of disorders of form of thought, such 

as distractibility, and particular disorders of behaviour such as catatonic motor disorders); 

‘negative’ (blunting of affect, apathy, and certain kinds of formal thought disorder such 

as thought blocking); as well as disorders of relating. Strauss (et al., 1974) made direct 

reference to Jackson’s concepts (although not implying support for his theory) in their 

naming of symptom groupings, also suggesting that the three classes may reflect 

independent processes, with positive symptoms regarded as having little prognostic value 

but negative symptoms a clear indicator of poor prognosis. It is clear that Crow’s (1980) 

hypothesis is very similar to the Strauss (et al., 1974) proposal, although Crow’s 
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formulation appeared to attract more explicit research interest because it contained solid, 

testable hypotheses in regard to underlying neural mechanisms while the Strauss (et al., 

1974) paper was more descriptive in nature (Andreasen et al., 1992), albeit more aware of 

the complexities involved in the formation of symptoms (such as issues of 

institutionalisation or reactive processes).  

 

Crow’s (1980) hypothesis attracted a great deal of research attention over the subsequent 

decade, examining all areas of his theory. In terms of the relationships between 

symptoms seen within individuals diagnosed with schizophrenia, for the interpretation of 

Crow’s (1980) hypothesis of the Type I and II pathologies as distinct, categorical 

processes or subtypes of schizophrenia (as interpreted by Sommers, 1985 and Andreasen, 

1982 amongst others, although Crow, 1985 disputes that his hypothesis should be 

interpreted in this way) to be correct, it would have to be shown that ‘positive’ and 

‘negative’ symptoms were not correlated. This was shown in cross-sectional studies at 

acute presentation (Guelfi, Faustman & Csernansky, 1989), among chronic patients 

(Owens & Johnstone, 1980), and in the years following acute admission (Pogue-Geile & 

Harrow, 1984). Some longitudinal studies provided tentative support for the 

independence of positive and negative symptoms over time (Eaton, Thara, Federman, 

Melton & Liang, 1995). Other studies suggested that positive and negative symptoms 

were inversely related, with those with extreme positive symptoms lying at one end of a 

continuum from patients with negative symptoms (Andreasen & Olsen, 1982, Kulhara, 

Kota & Joseph, 1986: although the finding in the former study may have been a statistical 

artefact, as suggested by the authors subsequently: Andreasen et al., 1994), a finding that 

was not supported by subsequent studies in either the acute or residual phase (Addington 

& Addington, 1991). Other longitudinal studies indicated that the structure of the 

correlations between positive and negative symptoms changed over time and the course 
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of the illness, being relatively independent at acute admission but becoming more 

interrelated during remission (Addington & Addington, 1991; Marneros, Diester & 

Rohde, 1992), suggesting that the two pathologies were unlikely to be mutually exclusive 

(Kulhara & Chandiramani, 1990). Subsequent confirmatory factor analytic studies too 

showed that single-process, bipolar (Andreasen & Olsen, 1982), and dual-process (Crow, 

1980) models of positive and negative symptoms produced a poor fit to the 

combinations of symptoms identified in those diagnosed with the disorder (Brekke, 

DeBonis & Graham, 1994; Lezenweger, Dworkin & Wethington, 1989; Smith, Mar & 

Turkoff, 1998).  

 

A number of components of Crow’s original hypothesis were borne out in subsequent 

studies. Between-groups designs classifying individuals diagnosed with schizophrenia as 

experiencing predominantly positive or negative symptoms suggested that the latter 

group had lower levels of education and poorer premorbid adjustment (Andreasen & 

Olsen, 1982; Lindenmayer, Kay & Opler, 1984). While somewhat of a circular 

hypothesis, given that a poverty of speech production and slowed movements are 

classified as a negative symptom, neuropsychological studies suggested that negative 

symptoms were associated with reduced speech fluency and lower verbal intelligence 

indexes (Banachewski, Schultz, Martin & Remschmidt, 2000; Green, 1998; Hughes et al., 

2002), but also, more usefully, with poorer sustained attention and cognitive flexibility 

(Berman et al., 1997; Nieuwenstein, Aleman & de Haan, 2001). Positive symptoms, on 

the other hand, showed no relationship with these variables (Cameron et al., 2002; 

Heydebrand et al., 2004; Nieuwenstein et al., 2001) and was only weakly associated with 

deficits such as verbal working memory (Berman et al., 1997; Green & Walker, 1985). In 

a review of studies of brain structure, Marks and Luchins (1990) showed that eighteen of 

the twenty-eight studies conducted to that date had found an association between 
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negative symptoms and ventricular enlargement (although three of the studies reviewed 

found an inverse relationship). Additionally, multiple studies suggested an association 

between negative symptoms and frontal lobe volume (McCarley et al., 1999; Pearlson & 

March, 1999), as well as reduced activity in these areas (Andreasen, Rezai & Alliger, 1992; 

Ingvar & Franzen, 1974; Volkow, Wolf & van Gelder, 1987), relationships that were not 

shown for positive symptoms. In contrast to Crow’s hypothesis of negative symptoms 

being ‘irreversible’ and non-responsive to neuroleptic treatment, although initially 

supported by work with flupenthixol and its inactive isomer (Johnstone, Crow, Frith, 

Carney & Price, 1978), multiple studies showed neuroleptic-related improvement in 

negative symptoms in both short-term follow-up studies (Tandon et al., 1993) and 

longitudinal studies (Kay & Singh, 1989; Easton, Thara, Federman, Melton & Liang, 

1995).  

 

This brief overview clearly shows that there was a substantial degree of support for at 

least some aspects of Crow’s positive and negative symptom hypothesis, and the focusing 

of research on examining these smaller symptom groups rather than the more 

heterogeneous construct of schizophrenia led in part to some giant steps in the literature, 

not least of which was the revised dopamine hypothesis of schizophrenia (Davis, Kahn, 

Ko & Davidson, 1991) which advanced the understanding of the neurochemical basis of 

symptoms and hence the available pharmacological treatments for individuals so affected 

(Stahl, 1999). Crow’s hypothesis was highly stimulating for research, not only because the 

theory combined within it an approach for conceptualising onset, clinical presentation, 

course, prognosis, treatment and underlying neural mechanisms and as such a series of 

clear hypotheses for example, but also, as Andreasen, Arndt, Alliger, Miller and Flaum 

(1995, p. 343) described: 
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“…in the turbulent conceptual waters that were produced in the absence of a single 

clear guideline as to the essence of the group of schizophrenias, the concept of positive 

and negative symptoms emerged for a times as a calming influence…” 

 

However, regardless of whether Crow initially intended his hypothesis to be interpreted 

as inferring categorical ‘positive’ and ‘negative’ subtypes, this was how it was examined in 

the literature, and a number of limitations of such an approach (as well, it should be said, 

for the original hypothesis of two symptom dimensions) led to the eventual rejection of 

this model as an oversimplification of the symptom structure apparent amongst 

individuals diagnosed with schizophrenia. Firstly, if the hypothesis was to be interpreted 

in terms of subtypes, it could not account for the fact that the majority of individuals 

diagnosed with schizophrenia experienced both types of symptoms concurrently, with 

neither predominant (Peralta & Cuesta, 2000) – for example, Kulhara, Kota and Joseph 

(1986) found amongst ambulatory, case managed, patients 30% could be classified as 

experiencing predominantly positive symptoms, 25% predominantly negative symptoms 

and the majority, 45%, as experiencing a mixture of both, although Andreasen and 

Olsen’s (1982) studies suggested that closer to one-third of patients sampled would be 

classed each as positive, negative or mixed subtype according to their criteria. Moreover, 

longitudinal studies suggested that people switched between these subtypes over time 

(Andreasen et al., 1994), and that the number of individuals unable to be classified as 

experiencing either positive or negative symptoms in predominance increased over time 

(Kulhara & Chandiramani, 1990). Finally, the literature during the early 1980s was marred 

by a lack of clarity both about which symptoms should be classified as ‘positive’ or 

‘negative’ and the exact quantification of such symptoms, as well as the differentiation 

between primary disturbances or secondary responses to medication or 

institutionalisation – leading to inconsistent and often non-interchangeable definitions of 
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such issues between research teams (de Leon, Simpson & Peralta, 1992). The symptoms 

chosen by two of the most influential groups (Andreasen’s Iowa group and Crow’s 

London group) as representative of these two groupings were selected on the basis of 

clinical experience and judgement rather than being driven by an empirical psychometric 

process, and did not stand up well to factor-analytic or related studies of the relationships 

between the proposed symptoms (Bilder, Muckerjee, Reider & Purdurangi, 1985; Brekke, 

DeBonis & Graham, 1994; Lezenweger, Dworkin & Wethington, 1989; Peralta, Cuesta & 

de Leon, 1994). Subsequent research sought as such to expand on the benefits arising 

from Crow’s hypothesis, and to address the identified limitations.  
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Scales for Assessing Psychosis I: Andreasen’s SANS and SAPS 

In the 1980s, two major new scales for assessing positive and negative symptoms of 

schizophrenia were developed, in direct response to Crow’s Type I and II hypothesis: 

Andreassen’s Scale for the Assessment of Negative Symptoms (SANS: Andreasen, 1981) 

and Scale for the Assessment of Positive Symptoms (SAPS: Andreasen, 1983); and Kay’s 

Positive and Negative Symptom Scale (PANSS: Kay, Opler & Fiszbein, 1986). There 

were two main reasons for this: firstly, in Crow’s original formulation (1980) it was 

unclear as to which of the array of symptoms experienced by those with a diagnosis of 

schizophrenia should be classified as being ‘positive’ and ‘negative’ (Andreasen et al., 

1994), and hence there was a need for this decision to be standardised across research 

groups; and secondly, at the time, there was a paucity of scales available for the 

assessment of negative symptoms (Andreasen & Grove, 1986), or it was perceived that 

negative symptoms were under-represented in existing scales (Stuart et al., 1999). 

Certainly, in the years following the US-UK studies comparing the breadth of the 

concept of schizophrenia in the two countries (Cooper et al., 1972; Edwards 1972), there 

appeared to be an increased focus on diagnostic reliability, and hence an emphasis on 

easily observable manifestations such as the Schneiderian First-Rank symptoms, rather 

than negative symptoms, as they were perceived as difficult to rate precisely and reliably 

(Andreasen, 1982; Andreasen et al., 1994). For example, the World Health Organisation’s 

International Pilot Study of Schizophrenia (World Health Organisation, 1973; 1979) used 

129 symptom items from the Present State Examination (Wing, 1970) in its examination 

of schizophrenia, and less than 10 of these could unambiguously be considered as 

reflecting ‘negative’ symptoms. At the time of Crow’s (1980) paper, there were only two 

scales specifically designed to measure negative symptoms (the Scale for Emotional 

Blunting: Abrams & Taylor, 1978; and the Affect Rating Scale: Andreasen, 1979b), both 
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measuring only small aspects of the negative symptom concept. As the PANSS and 

Andreasen’s SANS and SAPS have become two of the rating scales most commonly used 

in schizophrenia research, particularly in terms of the literature surrounding symptom 

structure and modelling, the history and psychometrics of these scales will be briefly 

reviewed in turn. 

 

The SANS and SAPS scales form part of a larger assessment tool, the Comprehensive 

Assessment of Symptoms and History (CASH: Andreasen, Flaum & Arndt, 1992), and 

were themselves developed from two earlier scales by Iowa team: the Scale to Assess 

Thought, Language and Communication (TLC: Andreasen, 1979a) and the Affect Rating 

Scale (Andreasen, 1979b). The early versions of the SANS and SAPS contained five 

symptom categories respectively, chosen on the basis of Andreasen’s “twelve years 

experience in evaluating, treating and following many schizophrenic patients in a single 

setting” (Andreasen, 1982, p. 785), and drew “on constructs of cognitive psychology [to] 

identify domains that are relevant to the study of schizophrenia: perception, inference, 

language, behavioural monitoring, behavioural activity, emotional expression, conceptual 

and verbal fluency, pleasure drives, volition and attention” (Andreasen et al., 1995, p 

342.). The ten symptom categories were hallucinations, delusions, bizarre behaviour, 

positive formal thought disorder, and catatonic motor behaviour (for the SAPS: Table 2) 

and affective flattening, alogia, anhedonia, avolition and attentional impairment (for the 

SANS: Table 3), and each category, or subscale, contained within it several individual 

specific symptoms. The catatonic motor behaviour category was dropped in revisions of 

the scales due to its low frequency of occurrence (Andreasen et al., 1992), although it 

remains in the CASH battery. Andreasen (et al., 1995) explain that the choice of which 

symptom groupings were categorised as positive or negative was rooted in Jacksonian 

thinking, with negative symptoms representing a loss of function, and positive symptoms 
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“normal function that could be due to injury at a higher cortical level” (p. 342). Ratings 

of symptoms in these scales are either observational, on the basis of behaviour elicited 

within a clinical interview, or made on the basis of patient report (Manchanda, Hirsch & 

Barnes, 1989), and are rated on a six-point scale of severity, ranging from absent to 

severe. There are detailed clinical definitions of each symptom and the frequency or 

impact required for each level of clinical severity, which is a particular strength of the 

scales (Barnes & Nelson, 1994). Global ratings for each of the symptom groups are made 

on the basis of a clinical judgement of the severity of the individual symptoms within 

each symptom category, and again detailed definitions are provided for each anchor 

point. These ratings, rather than the sum of the ratings for each item within the symptom 

subscale, form the basis of the subscale ratings for the nine symptom groups, as 

Andreasen (1982) suggests that these are a more sensitive index than the composite 

score. 
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Table 2: The Scale for the Assessment of Positive Symptoms (SAPS) 
  Inter-rater reliability^ 

(intra-class correlation coefficient) 
Item Item definition* Moscarelli 

(1987) 
Norman 

(1996) 
Hallucinations   
Auditory hallucinations The patient reports voices, noises, or other sounds that no one else hears 0.94 0.91 
Voices commenting The patient reports a voice which makes a running commentary on his 

behaviour or thoughts 0.94 0.59 

Voices conversing The patient reports hearing two or more voices conversing 0.90 0.60 
Somatic or tactile 
hallucinations The patient reports experiencing peculiar physical sensations in the body 1.00 0.77 

Olfactory 
hallucinations The patient reports experiencing unusual smells which no one else notices 0.95 0.74 

Visual hallucinations The patient sees shapes or people that are not actually present 0.71 0.71 
Global rating of 
hallucinations 

This rating is based on the duration and severity of the hallucinations and 
their effects on the patient’s life 0.86 0.91 

Delusions   
Persecutory delusions The patient believes he is being conspired against or persecuted in some 

way 0.91 0.77 

Delusions of jealousy The patient believes his spouse is having an affair with someone 0.36 0.56 
Delusions of guilt or 
sin 

The patient believes that he has committed some terrible sin or done 
something unforgivable 0.60 0.62 

Grandiose delusions The patient believes he had special powers or abilities 0.94 0.78 
Religious delusions The patient is preoccupied with false beliefs of a religious nature 0.89 0.64 
Somatic delusions The patient believes that somehow his body is diseased, abnormal or 

changed 0.74 0.63 

Ideas and delusions of 
reference 

The patient believes that insignificant remarks or events refer to him or 
have some special meaning 0.77 0.62 

Delusions of being 
controlled 

The patient feels that his feelings or actions are controlled by some outside 
force 0.89 0.77 

Delusions of mind 
reading The patient feels that people can read his mind and know his thoughts 0.89 0.77 

Thought broadcasting The patient believes that his thoughts are broadcast so that he himself or 
others can hear them 0.66 0.59 

Thought insertion The patient believes that thoughts that are not his own have been inserted 
into his mind 0.88 0.74 

Thought withdrawal The patient believes that thoughts have been taken away from his mind 0.83 0.72 
Global rating of 
delusions 

This rating is based on the duration and persistence of the delusions and 
their effect on the patient’s life 0.88 0.86 

Bizarre Behaviour   
Clothing and 
appearance 

The patient dresses in an unusual manner or does other strange things to 
alter his appearance 0.80 0.39 

Social and sexual 
behaviour 

The patient may do things considered inappropriate according to usual 
social norms (e.g. masturbating in public) 0.73 0.60 

Aggressive and 
agitated behaviour 

The patient may behave in an aggressive, agitated manner, often 
unpredictably 0.75 0.55 

Repetitive or 
stereotyped behaviour 

The patient develops a  set of repetitive actions or rituals that he must 
perform over and over 0.85 0.61 

Global rating of 
bizarre behaviour 

This rating reflects that type of behaviour and the extent to which it 
deviates from social norms 0.85 0.50 

Positive Formal Thought Disorder   
Derailment A pattern of speech in which ideas slip off track into ideas obliquely related 

or unrelated 0.85 0.72 

Tangentiality Replying to a question in an oblique or irrelevant manner 0.69 0.73 
Incoherence A pattern of speech which is essentially incomprehensible at times 0.81 0.16 
Illogicality A pattern of speech in which conclusions do not follow logically n/r 0.58 
Circumstantiality A pattern of speech which is very indirect and delayed in reaching its goal 

idea 0.52 0.66 

Pressure of speech The patient’s speech is rapid and difficult to interrupt; the amount of 
speech is greater than that considered normal 0.76 0.52 

Distractible speech The patient is distracted by nearby stimuli which interrupt his flow of 
speech 0.64 0.44 

Clanging A pattern of speech in which sounds rather than meaningful relationships 
govern word choice 0.44 0.01 

Global rating of 
positive formal 
thought disorder 

This rating reflects the frequency of abnormality and degree to which it 
affects the patient’s ability to communicate 0.82 0.75 

*Gender-specific phrasing on these item definitions is that provided by the author: see Andreasen (1983) and Kaplan and Sadock 
(1998); ^ Full authorship for these references is as follows: Moscarelli, Maffei, Cesana, Boato, Farma, Grilli, Lingiardi & Cazzulo 
(1987); and Norman, Malla, Cortese and Diaz (1996). 
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Table 3: The Scale for the Assessment of Negative Symptoms (SANS) 
  Inter-rater reliability^ 

(intra-class correlation coefficient) 
Item Item definition* Andreasen 

(1982) 
Moscarelli 

(1987) 
Norman 

(1996) 
Affective flattening or blunting 
Unchanging facial 
expression 

The patient’s face appears wooden, changes less than 
expected as the emotional content of discourse changes 0.89 0.79 0.28 

Decreased 
spontaneous 
movements 

The patient shows few or no spontaneous movements, does 
not shift position, move extremities, etc 0.91 0.78 0.57 

Paucity of expressive 
gestures 

The patient does not use hand gestures, body position, etc., 
as an aid to expressing his ideas 0.87 0.76 0.49 

Poor eye contact The patient avoids eye contact or ‘stares through’ the 
interviewer, even when speaking 0.87 0.87 0.50 

Affective non-
responsitivity 

The patient fails to smile or laugh when prompted 
0.86 0.71 0.57 

Inappropriate affect The patient’s affect is inappropriate or incongruous, not 
simply flat or blunted 0.76 0.77 0.58 

Lack of vocal 
inflections 

The patient fails to show normal vocal emphasis patterns or 
is often monotonic 0.70 0.83 0.40 

Global rating of 
affective flattening 

This rating focuses on overall severity of symptoms, 
especially unresponsiveness, eye contact, facial expression, 
and vocal inflections 

0.70 0.69 0.35 

Alogia     

Poverty of speech The patient’s replies to questions are restricted in amount, 
tend to be brief, concrete, and unelaborated 0.88 0.63 0.63 

Poverty of content of 
speech 

The patient’s replies are adequate in amount, but tend to be 
vague, overconcrete, or overgeneralized, and convey little 
information 

0.75 0.61 0.47 

Blocking The patient indicates, either spontaneously or with 
prompting, that his train of thought was interrupted 0.70 0.27 0.67 

Increased latency of 
response 

The patient takes a long time to reply to questions; 
prompting indicates that the patient is aware of the question 0.91 0.80 0.51 

Global rating of alogia This rating focuses on the extent of the core features of 
alogia – poverty of speech and poverty of speech content 0.88 0.69 0.57 

Avolition-apathy 
Grooming and hygiene The patient’s clothes may be sloppy or soiled, and he may 

have greasy hair, body odour, etc 0.92 0.62 0.36 
Impersistance at work 
or school 

The patient has difficulty seeking or maintaining 
employment, completing school work, keeping house, etc. If 
an inpatient, cannot persist at ward activities, such as 
occupational therapy, playing cards, etc 

0.83 0.71 0.52 

Physical anergia The patient tends to be physically inert. He may sit for hours 
and does not initiate spontaneous activity 0.83 0.75 0.50 

Global rating of 
avolition-apathy 

This rating reflects the overall severity of symptoms, but 
strong weight may be given to one or two features if 
particularly striking 

0.86 0.75 0.53 

Anhedonia-asociality 
Recreational interests 
and activities 

The patient may have few or no interests. Both the quality 
and quantity of interests are taken into account 0.85 0.74 0.49 

Sexual interest and 
activity 

The patient may show a decrease in sexual interest and 
activity, or enjoyment when active 0.85 0.60 0.74 

Ability to feel intimacy 
and closeness 

The patient may display and inability to form close or 
intimate relationships, especially with the opposite sex and 
family 

0.90 0.59 0.56 

Relationships with 
friends and peers 

The patient may have few or no friends and may prefer to 
spend all of his time isolated 0.80 0.62 0.65 

Global rating of 
anhedonia-asociality 

This rating reflects overall severity, taking into account the 
patient’s age, family status, etc 0.86 0.73 0.64 

Attention     

Social inattentiveness The patient appears uninvolved or unengaged. He may seem 
‘spacey’ 0.87 0.32 0.49 

Inattentiveness during 
mental status testing 

Test of ‘serial 7s’ (at least five subtractions) and spelling 
‘world’ backwards: Score 2 = 1 error; 3 = 2 errors; 4 = 3 
errors 

0.92 0.85 0.64 

Global rating of 
attention 

This rating assess’ the patient’s overall concentration, 
clinically and on tests 0.75 0.66 0.46 

*Gender-specific phrasing on these item definitions is that provided by the author: see Andreasen (1981) and Kaplan and Sadock 
(1998); ^ Full authorship for these references is as follows: Andreasen (1982); Moscarelli, Maffei, Cesana, Boato, Farma, Grilli, 
Lingiardi & Cazzulo (1987); and Norman, Malla, Cortese and Diaz (1996). 
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The detailed clinical definitions for each symptom rating and for the global symptoms in 

the Andreasen scales, a refinement absent in earlier scales such as the BPRS, facilitates 

the reliability of ratings on these scales across different researchers. Andreasen’s (1982) 

original reliability study for the SANS suggested that the inter-rater reliabilities were very 

good for the individual symptom items, although the values for the global ratings were 

closer to the lower acceptable limit for reliability. In this 1982 study, Andreasen found 

intra-class correlation coefficients (ICC, an index of inter-rater reliability ) for the global 

ratings of 0.70 for affective flattening, 0.88 for alogia, 0.86 for avolition, 0.86 for 

anhedonia and 0.75 for attention, and ICC for individual symptom items were all in the 

range of 0.70-0.92. An Italian replication study (Moscarelli et al., 1987) found acceptable 

inter-rater reliability values (ICC >0.70: Norman, Malla, Cortese & Diaz, 1996) only for 

the avolition (0.75) and anhedonia (0.73) subscales, although the other global ratings 

were just below acceptable levels (range 0.66-0.69: 0.70 is generally considered the 

minimum acceptable value for this index: Cicchetti & Sparrow, 1981). Moreover, the 

Moscarelli (et al., 1987) study found poor reliability for symptom ratings of thought 

blocking and social inattentiveness (both with ICC <0.35), although most other items, 

with the exception of those comprising the alogia and anhedonia subscales, were within 

the acceptable reliability range. A subsequent study by Norman (et al., 1996) using 

experienced raters found inter-rater reliabilities beneath the acceptable minimum for all 

SANS symptom and global items with the exception of a single symptom. In terms of 

inter-rater reliabilities for the SAPS, Moscarelli (et al., 1987) found acceptable ICC for all 

global ratings: hallucination (0.86), delusions (0.88), bizarre behaviour (0.85) and positive 

formal thought disorder (0.82), and reliabilities for individual symptoms also within or 

bordering on the acceptable range (0.60-1.00) with the exception of the symptoms 

delusions of jealousy (0.36), circumstantiality (0.52), and clanging (0.44). The Norman (et 

al., 1996) study found similar inter-rater reliabilities for most global ratings: hallucination 
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(0.91), delusions (0.86), and positive formal thought disorder (0.75), although that for 

bizarre behaviour was much lower (0.50). Reliabilities for individual symptoms were in 

general lower than reported in the Moscarelli (et al., 1987) study, although most were 

within or bordering on acceptable (0.59-0.91), with the items displaying the poorest 

reliabilities being delusions of jealousy (0.56), bizarre clothing and appearance (0.39), 

aggressive and agitated behaviour (0.55), incoherence (0.16), illogicality (0.58), pressure of 

speech (0.52), distractible speech (0.44) and clanging (0.01). Inter-rater reliability values 

from each of these studies are summarised in Table 2 and Table 3. In sum, for the SANS 

it appears that the inter-rater reliability is superior for the individual items in comparison 

to the global ratings, while the reverse situation is true for the SAPS (Table 2, Table 3). 

The Norman (et al., 1996) study would suggest that both scales, and the SANS in 

particular, have questionable inter-rater reliability. However while the authors went to 

considerable lengths to produce a situation where there were optimal conditions for 

consistency between raters, this is difficult to reconcile with their poor ICC statistic 

(0.64) for the item ‘inattentiveness during mental status testing’ which uses two tasks 

from the Mini-Mental State Examination and produces a score based on the number of 

errors, and hence provides no room for clinical judgement to add error variance if two 

interviewers are rating responses in the same interview. Given this, the results of the 

Norman (et al., 1996) should be considered with caution. 

 

Given that the allocation of symptom items to subscales, and in turn, subscales to the 

SANS and SAPS, were made on the basis of a priori theoretical considerations rather than 

being led by psychometrics, the internal consistencies of each of the instruments and 

subscales require careful examination. Firstly, Andreasen and Olsen (1982) reported 

internal consistencies (Cronbach alpha) of 0.85 for the SANS and 0.40 for the SAPS 

using just the global scores (i.e. 5 items for the SANS and 4 for the SAPS). Given that 
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Nunnally (1978) suggests that Cronbach coefficient alpha values of 0.7 or above reflect 

an acceptable degree of internal consistency, this would suggest that the four global 

scores within the SAPS are not measuring a homogeneous concept. When the individual 

symptom items are used instead of the global scores, Cronbach alphas were 0.89 for the 

SANS and 0.71 for the SAPS (Peralta, Cuesta & de Leon, 1995). However, the alpha 

statistic increases with the number of items, and when these figures were corrected for 

the number of items (Cronbach, 1951), alpha fell to 0.29 and 0.07 for the SANS and 

SAPS respectively. Internal consistencies for the subscales (excluding the global ratings) 

reported in two studies are 0.75|0.86 for hallucinations (for the Andreasen, 1990 and 

Moscarelli et al., 1987 studies respectively), 0.66|0.85 for delusions, 0.79|0.73 for bizarre 

behaviour, and 0.74|0.87 for positive formal thought disorder for the SAPS; and 

0.83|0.91 for affective flattening, 0.63|0.81 for alogia, 0.74|0.80 for avolition, 0.77|0.63 

for anhedonia and 0.75|0.88 for attention on the SANS. On the basis of these findings, 

it is clear that the items contributing to the subscales deserve further attention, with 

delusions, alogia and anhedonia in particular exhibiting questionable internal consistency. 

Part of the calculation process for Cronbach alpha involves the examination of 

correlations between each item and the sum of the items under consideration, so 

examination of item-total correlations are instructive in identifying the reasons behind 

the poor Cronbach alpha values for some subscales3. Andreasen (1990) found that the 

symptoms ‘olfactory hallucinations’ and ‘somatic hallucinations’ (r=0.29 and 0.48 

respectively) correlated poorly with the sum of all SAPS hallucination items (all other 

item-total correlations were >0.70). In this study, all of the bizarre behaviour subscale 

                                                 
3 It could be argued that the way Andreasen defined the global ratings in the SANS and SAPS, requiring 
the rater in some cases to give special emphasis to particular behaviours, that the subscale global rating and 
the sum of the subscale symptom items are not commensurate. However, in the case of the Andreasen 
(1990) study, where a symptom was poorly correlated to the sum of subscale items, it was also poorly 
correlated with the subscale global rating (although the exact magnitude of the relationship differed). As 
such, only the correlations with the subscale sum score are reported here, for consistency with the data 
reported in the Mueser, Sayers, Schooler, Mance and Haas (1994) study. 
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items correlated strongly with their subscale score (all r>0.75), while the items ‘clanging’, 

‘circumstantiality’, and ‘distractible speech’ all poorly correlated to the positive formal 

thought disorder subscale score (r=0.14, 0.46 and 0.48 respectively, all others r>0.55). 

Within the delusions subscale, only two symptoms, ‘persecutory delusions’ and ‘delusions 

of mindreading’, produced correlation coefficients greater than 0.60 with their sum score, 

with extremely poor item-sum correlations for ‘delusions of jealousy’ and ‘somatic 

delusions’ (r=0.18 and 0.25 respectively) clearly suggesting that this scale is not 

measuring a homogenous construct. Within the SANS items, Andreasen (1990) showed 

very good item-total correlations for the attention, anhedonia and avolition subscales (all 

item-total correlations >0.75 for each subscale). However, the item ‘inappropriate affect’ 

was clearly unrelated to the other items within the Affective Flattening subscale, 

correlating at just r=0.28 with the sum score, while all other item-total correlations were 

r>0.71; and within the Alogia subscale, the items ‘blocking’ and ‘poverty of speech 

content’ were poorly correlated with the subscale sum (r=0.50 and 0.63 respectively, all 

others r>0.76). A subsequent study by Mueser, Sayers, Schooler, Mance and Haas (1994) 

confirmed the poor correlations between the ‘poverty of content of speech’ and 

‘blocking’ items with the Alogia subscale (r=0.25 and 0.44 respectively; inappropriate 

affect was not included in the study), and also suggested that the items ‘sexual interest 

and activity’ (r=0.48), ‘grooming and hygiene’ (r=0.33) and the ‘social inattentiveness’ 

and ‘inattentiveness during mental status testing’ items (r=0.32 and 0.33 respectively) 

may also be distinct from the other symptoms within their respective subscales. In sum, 

these studies would suggest that neither the SANS and SAPS scales, nor the majority of 

their subscales, are measuring homogenous constructs.  

 

Examining some of these problems of scale structure in further detail, firstly, the 

inclusion of the symptom ‘inappropriate affect’ as an aspect of affective blunting is 
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clearly not supported by the internal consistency analyses discussed above. Crow (1980) 

infact viewed this as a ‘positive’ symptom, and following the findings of Andreasen 

(1990), this item was removed from the affective blunting subscale and instead treated as 

an independent ‘positive’ symptom by the Iowa group (although many subsequent 

studies were slow to incorporate this revision into their use of the SANS and SAPS). The 

very definitions of the symptom items ‘poverty of speech’, referring to speech that is 

inadequate in amount, and ‘poverty of content of speech’, referring to speech that is 

adequate in amount but lacking or empty in content undermine the possibility of a high 

internal consistency for these items on the alogia subscale, despite any conceptual 

relationship, as it is not possible for both these symptoms to be present in a given 

individual (Andreasen et al., 1995). Indeed, unconstrained exploratory analyses of the 

SANS and SAPS items show that the ‘poverty of content of speech’ item relates more 

strongly with symptoms of positive formal thought disorder rather than other items 

within the alogia subscale (e.g. Miller, Arndt & Andreasen, 1993). Andreasen (et al., 

1995), further acknowledged that the ‘attention’ global item should only be considered a 

‘negative’ symptom at a provisional level, as its correlation with other SANS items has 

not been robust across the Iowa studies. Kay, Opler and Lindenmayer (1989) also note 

that deficits in attention may be produced both by hyper- or hypo- arousal and hence 

these symptoms have been shown to correlate with both ‘positive’ and ‘negative’ 

symptoms. In a recent study, Atbasoglu, Ozuguven and Olmez (2003) showed both that 

the items ‘social inattentiveness’ and ‘inattentiveness during mental status testing’, 

combined in the SANS attention subscale, are not significantly intercorrelated, and that 

the two symptoms have independent and differential relationships with 

neuropsychological variables.  
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Peralta and Cuesta (1995, 1998) and Keefe (et al., 1992), in the only studies to examine 

the subscale structure of the SANS and SAPS using confirmatory factor analytic 

techniques, showed that the published subscale structures for both scales failed to meet 

criteria for an adequate fit to data from individuals diagnosed with schizophrenia (Table 

4, Table 5). For the SANS, less complex solutions than the 5 subscales proposed did not 

produce an adequate degree of fit to the data, and the proposed five subscale structure 

only approached an adequate degree of fit (goodness of fit index = 0.83, non-normed fit 

index = 0.85) when ‘inappropriate affect’ was removed from the affective flattening 

subscale. Similarly, the proposed four subscale structure of the SAPS items did not 

achieve an adequate degree of fit to the symptom data (Peralta & Cuesta, 1998: non-

normed fit index = 0.77), and still fell beneath the criteria for an adequate fit when the 

delusions subscale was subdivided further into Schneiderian loss of boundary delusions 

and non-Schneiderian delusions (goodness of fit index = 0.84, non-normed fit index = 

0.81). Furthermore, no exploratory factor-analytic studies using item-level analysis of 

SANS and SAPS items, unconstrained by a priori assumptions about subscale structure 

has supported the published subscale structure for these instruments (e.g. Peralta & 

Cuesta, 1999; Toomey et al., 1997, Vazquez-Barquerro, Lastra, Nunez, Castanedo & 

Dunn, 1996: discussed in more detail in subsequent sections). Finally, after removal of 

the item ‘inappropriate affect’, Mueser, Sayers, Schooler, Mance and Haas (1994) 

identified a three-factor solution for the SANS items, broadly corresponding to the 

affective flattening subscale items on one factor, the avolition and anhedonia items on 

another, and the alogia and inattention items on a third. This suggests that there may be 

some redundancy in the SANS symptom items.  
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Table 4: Confirmatory factor analytic investigation of the subscale structure of the Scale for the Assessment of Negative Symptoms  
 Scale for the Assessment of Negative Symptoms (Andreasen, 1981) symptom items       
 Affective Flattening/Blunting Alogia Avolition/Apathy Anhedonia/Asociality Attention       
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NNFI 

                           
Keefe (1992) N N N - N N N N N - - N N N - - N N - - Single Negative 1 260^ 65 0.751 - 
Peralta (1995) N N N N N N N N N N N N N N N N N N N N Single Negative 1 1320^ 170 0.577 0.562 
Keefe (1992) N N N - N D N N D - - D D N - - D N - - Negative, Disorganised  2 206^ 64 0.823 - 
Peralta (1995) N N N N N D N N D N N N N N N N N N D D Negative, Disorganised 2 1186^ 169 0.627 0.607 
Peralta (1995) N N N N N N N N N N N N N N As As As As N N Negative, Relational 2 1044^ 169 0.635 0.666 
Keefe (1992) N N N - N D N N D - - As As N - - As As - - Negative, Disorganised, Relational 3 151^ 62 0.865 - 
 
Peralta (1995) N N N N N D N N D N N N N N As As As As D D Negative, Disorganised, Relational 3 891^ 167 0.713 0.718 
Peralta (1995) Bl Bl Bl Bl Bl Bl Bl Al Al Al Al Ap Ap Ap As As As As Att Att SANS 5 subscale 5 591^ 160 0.793 0.830 
 
Peralta (1995) Bl Bl Bl Bl Bl - Bl Al Al Al Al Ap Ap Ap As As As As Att Att

SANS 5 subscale - inappropriate 
affect 5 471^ 142 0.828 0.849 

Key: N = ‘negative’; D = ‘disorganised’; As = ‘asociality/relational’; Bl = ‘blunting’; Al = ‘Alogia’; Ap = ‘apathy’; Att = ‘attention’; df = degrees of freedom; GFI = goodness of fit index; NNFI = non-normed fit index; * = 
p<0.05; ** = p<0.01; *** = p<0.001; ^ = statistically significant but significance level not specified; - = not included/reported. 
Peralta & Cuesta (1995): n= 253,  mean age 36 years, range 16-79 years; 67% male; 100% receiving neuroleptic medication; mean illness duration 10.6 years, range 0-46 years, acute inpatients with a DSM-IIIR diagnosis of 
schizophrenia. Note: the symptom groupings within the most complex model displayed differential relationships with clinical and demographic variables. 
Keefe, Harvey, Lezenweger, Davidson, Apter, Schmeidler, Mohs & Davis (1992): n=130, mean age = 37 years, sd=11 years; 100% male; 27% medicated above 1000 mg/day chlorpromazine equivalents, 25% neuroleptic-free; 
remainder only recently medicated or medication-free for less than 2 weeks; mean illness duration = 14 years (estimated); acute inpatients; DSM-III-R diagnosis of schizophrenia 
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Table 5: Confirmatory factor analytic investigation of the subscale structure of the Scale for the Assessment of Positive Symptoms: Peralta 
and Cuesta (1998) 

Scale for the Assessment of Positive Symptoms (Andreasen, 1983) symptom items       

Hallucinations Delusions Bizarre 
Behaviour 

Positive Formal Thought 
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Model reference 
No. 

Factors χ2 df GFI

 
 
 
 
 
 
 
 
 
 
 

NNFI 

                                 
P P P P - - P - - P P P P P P P P P P P P P P P P P P P P - Single Positive 1 1385*** 275 0.641 0.375 
P P P P - - P - - P P P P P P P P P D D D D D D D D D D D - Positive, Disorganised 2 900*** 274 0.779 0.656 
H H H H - - Dx - - Dx Dx Dx Dx Dx Dx Dx Dx Dx Bz Bz Bz Bz Td Td Td Td Td Td Td - SAPS 4 subscale 4 678*** 269 0.829 0.765 

H H H H - - Do - - Do Do Do Do Dl Dl Dl Dl Dl Bz Bz Bz Bz Td Td Td Td Td Td Td - 

Hallucinations, Loss of 
Boundary Delusions, Other 
Delusions, Bizarre 
Behaviour, Thought 
Disorder 

5 606*** 265 0.844 0.812 

Key: P = ‘positive’; D = ‘disorganised’; H = ‘hallucinations’; Dx = ‘delusions’; Bz = ‘bizarre behaviour’; Td = ‘positive formal thought disorder’; Do = ‘other delusions’; Dl = ‘loss of boundary delusions’ df = degrees of 
freedom; GFI = goodness of fit index; NNFI = non-normed fit index; * = p<0.05; ** = p<0.01; *** = p<0.001; - = not included/reported. 
Peralta & Cuesta (1998): n= 253,  mean age 36 years, range 16-79 years; 67% male; 100% receiving neuroleptic medication; mean illness duration 10.6 years, range 0-46 years, acute inpatients with a DSM-IIIR diagnosis of 
schizophrenia. Note: the symptom groupings within 2-5 factor models displayed differential relationships with clinical and demographic variables. 
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In sum, the strength of the SANS and SAPS are their detailed and well-defined coverage 

of a large number of symptoms of schizophrenia (Barnes & Nelson, 1994). The major 

limitation of these scales, however, are that, as identified in this brief overview, the 

proposed subscale groupings do not adequately reflect the relationships between the 

various aspects of psychopathology tapped in these scales (Liddle, 1998). As Klimidis, 

Stuart, Minas, Copolov and Singh (1993) noted, the published subscale divisions appear 

to classify some of the SANS items separately where there are indications that the items 

may not actually be measuring different constructs, and alternatively appear to combine 

some of the SAPS symptoms when they may actually be measuring independent 

phenomena. These problems are particularly important given that the global subscale 

scores have been used in many studies to determine the structure of symptoms 

(discussed below) and in the search for external neuropsychological or neurological 

correlates with the aim of better understanding of the underlying causes of symptoms. 

However, if the SANS and SAPS subscales do not adequately reflect the nature of their 

component symptoms, then the premise for such investigations are fundamentally 

flawed, and it will be likely that any relationship with such underlying factors will be 

obscured. 

 

The internal subscale structure of the SANS and SAPS are based on a priori theoretical 

considerations. The results of internal consistency and factor-analytic studies of these 

scales suggest that the relationship between items may be more complex than the picture 

painted by Andreasen’s subscale structure. While there is any doubt about the 

homogeneity of items within the subscales, it would be preferable that any study seeking 

to examine the relationships between symptoms within the SANS and/or SAPS use the 

symptom items as the units of analysis, as this will allow the explicit testing of the 

assumptions underlying the subscale structure, rather than prematurely accepting a 
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situation that, at present, all the evidence is pointing against. As such, studies using global 

subscale ratings to examine the relationship between SANS and SAPS items should be 

interpreted with caution.  

 

 

Scales for Assessing Psychosis II: The BPRS and the PANSS 

In stark contrast to the development Andreasen’s SANS and SAPS, the Brief Psychiatric 

Rating Scale (BPRS), one of the most commonly used psychiatric rating scales in 

psychiatry, was originally developed using a detailed and careful psychometric process. 

Two scales, the Lorr Inpatient Multidimensional Psychiatric Scale (IMPS: Lorr, Klett, 

McNair & Lasky, 1963), and the Lorr Multidimensional Scale for Rating Psychiatric 

Patients (MSRPP, which was used in the development of the IMPS: Lorr, 1953), were 

used in the development of the BPRS. The Lorr scales were extensive (the IMPS, for 

example, contained 89 items), containing a large number of symptom items identified by 

systematic observation of psychiatric patients and reference to symptom descriptions in 

psychiatric texts, with a particular, but not exclusive, attention to psychotic behaviour 

and thought (Manchanda, Hirsch & Barnes, 1989). Factor analysis of the severity of 

items in these scales, consistent with analyses of other psychiatric inventories available in 

the 1960s, identified at least 10 groups of symptoms, or syndromes, measured within the 

scales (Lorr, Klett & McNair, 1963). The BPRS was built from these studies, with the 

aim of producing a brief evaluation procedure for use in assessing change within 

treatment for psychiatric patients whilst at the same time yielding a comprehensive 

description of the major symptom characteristics (Overall & Gorham, 1962). As such, an 

attempt was made to include a single scale item to represent each of the symptom factor 

identified in previous studies, with special emphasis placed on cluster- and factor- 



 53

analytic studies examining symptom change during the course of treatment (Hedlund & 

Vieweg, 1980). As such, 14 symptom constructs were identified in this way and 

incorporated in the BPRS (the first 14 items in Table 6). In 1961, prior to the publishing 

of the BPRS, a further two scales (‘unusual thought content’ and ‘blunted affect’) were 

added on the basis of a committee of 12 psychiatrists and psychologists to address 

perceived omissions in the constructs identified through the factor-analytic process 

(Overall & Gorham, 1962). Later, in 1966, an additional two scales (‘excitement’ and 

‘disorientation’) were added, again by committee, in an attempt to make the BPRS more 

useful for classification purposes (Overall, 1974). Lukoff, Nuechterlein, and Ventura 

(1986) later published an extended version of the BPRS which introduced an additional 

six items (the BPRS-E: Table 6), although the 18-item scale remains the version of the 

BPRS most commonly used in psychiatric research. This version of the scale has 12 

symptom items rated based primarily on verbal report, and 6 based mainly on observed 

behaviour, all rated on a seven-point scale of severity, ranging from absent (1) to severe 

(7: McGorry, Goodwin & Stuart, 1998).  

 

Overall and Gorham (1962) report relatively good inter-rater reliability for the BPRS 

symptom construct items, ranging from 0.56 for ‘tension’ to 0.87 for ‘hallucinatory 

behaviour’, however, this may represent an overestimation, given that while there are 

excellent clinical descriptions provided for each of the symptom construct items (Guy, 

1976), there are no anchor points provided to guide decisions on ratings of severity, nor 

is there a standard time period over which time symptoms should be rated (Barnes and 

Nelson, 1994; Kay, 1991). Factor-analytic studies of the BPRS symptom construct items 

(which, given that the majority of items relate to a single symptom factor identified in 

factor analysis of the IMPS, basically represents a second-order factor analysis and should 

be interpreted as such) have generally identified either four (‘thinking disturbance’, 
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‘withdrawal-retardation’, ‘hostile-suspiciousness’, ‘anxious depression’: Overall, 1976) or 

five (adding an ‘activation’ factor: Guy, Cleary & Bonato, 1975) higher-order factors 

within the BPRS construct items.  

 
Table 6: The Brief Psychiatric Rating Scale (and extension items)  
Item Item definition
Original and amended items (Overall & Gorham, 1962, 1963; Kaplan & Sadock, 1998) 
Somatic concern Preoccupation with physical health, fear of physical illness, hypochondriases 
Anxiety Worry, fear, over concern for present or future 
Emotional withdrawal Lack of spontaneous interaction, isolation, deficiency in relating to others 
Conceptual disorganisation Thought processes confused, disconnected, disorganised, disrupted 
Guilt feelings Self-blame, shame, remorse for past behaviour 
Tension Physical and motor manifestations or nervousness, over activation, tension 
Mannerisms and posturing Peculiar, bizarre, unnatural motor behaviour (not including tic) 
Grandiosity Exaggerated self-opinion, arrogance, conviction of unusual power or abilities 
Depressive mood Sorrow, sadness, despondency, pessimism 
Hostility Animosity, contempt, belligerence, disdain for others 
Suspiciousness Mistrust, belief that others harbour malicious or discriminatory intent 
Hallucinatory behaviour Perceptions without normal external stimulus correspondence 
Motor retardation Slowed, weakened movements or speech, reduced body tone 
Uncooperativeness Resistance, guardedness, rejection of authority 
Unusual thought content Unusual, odd, strange, bizarre thought content 
Blunted affect Reduced emotional tone, reduction in normal intensity of feelings, flatness 
Excitement Heightened emotional tone, agitation, increased reactivity 
Disorientation Confusion or lack of proper association for person, place or time 
Extension items (Lukoff, Nuechterlein, & Ventura, 1986) 
Suicidality Expressed desire, intent, or actual actions to harm or kill self 
Self-neglect Hygiene, appearance, or eating behaviour below usual expectations, below socially 

acceptable standards, or life-threatening 
Bizarre behaviour Reports of behaviours that are odd, unusual, or psychotically criminal 
Elevated mood A pervasive, sustained, and exaggerated feeling of well-being, cheerfulness, euphoria 

(implying a pathological mood), optimism that is out of proportion to the 
circumstances 

Motor hyperactivity Increase in energy level evidenced in more frequent movement and/or rapid speech 
Distractibility Degree to which observed sequences of speech and actions are interrupted by 

minimal external stimuli 
 
 
 
In the wake of Crow’s (1980) influential Type I/Type II hypothesis, Stanley Kay and 

colleagues, like Andreassen’s Iowa group, recognised that the existing rating scales used 

within the schizophrenia literature provided relatively poor coverage of the ‘positive’ and 

‘negative’ concepts. The BPRS had been designed for general use with psychiatric 

patients and hence only a minority of symptom construct items are specific to 

schizophrenia (conceptual disorganisation, hallucinatory behaviour, unusual thought 

content, emotional withdrawal, motor retardation and blunted affect, although others 
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reflect psychotic phenomena seen in schizophrenia and other disorders, such as 

suspiciousness, grandiosity and unusual mannerisms: Barnes & Nelson, 1994). Kay 

(1991) argued that the three BPRS symptom constructs most closely aligned with the 

concept of ‘negative’ symptoms (emotional withdrawal, motor retardation and blunted 

affect), for example, would not provide an adequate assessment of Crow’s negative 

symptoms as these correlate with depressive and catatonic states, and may be 

confounded by extrapyramidal side effects of antipsychotic medications, further noting 

that “these three negative items respond differently to neuroleptics and as such may be 

conceptually distinct and may not be combined” (p 32.). This assertion is entirely valid 

given the derivation of two of these three items from factor analysis of the IMPS, and  

that factor-analytic procedures aim to identify independent constructs. To allow an 

assessment of the concept of the positive-negative dichotomy, Kay and colleagues (Kay, 

Fisbein & Opler, 1987) developed the Positive and Negative Syndrome Scale (PANSS). 

This scale adapted the 18 items from the BPRS and 12 items from the Psychopathology 

Rating Scale (PRS: Singh & Kay, 1975), allocating seven items each to represent rating 

scales for ‘positive’ and ‘negative’ symptoms, so selected on a priori theoretical reasoning, 

on the basis of consideration that the symptoms unambiguously reflected the two 

constructs, that the symptoms reflected a range of different spheres of functioning (such 

as cognition, affect, communication and social behaviour), and that there were an equal 

balance between the number of positive and negative symptom items (Barnes & Nelson, 

1994; Kay, Fisbein & Opler, 198;). The deliberate decision to identify an equal number of 

symptoms to reflect the positive and negative symptom constructs was made with the 

intention of allowing the easy calculation of a difference score between the severity of 

symptoms within each grouping, providing an index of the relative predominance of 

‘positive’ or ‘negative’ symptoms within an individual (Kay, Opler & Lindenmayer, 1988), 

while the inclusion of 16 symptom items not exclusively related to the positive or 



 56

negative syndrome constructs was construed as a control measure for interpreting the 

syndrome scores against the overall severity of psychopathology (Kay et al., 1989). The 

30 symptoms included in the PANSS are detailed in Table 7 below. While all 18 items of 

the BPRS are included in the scale, their clinical definitions differ slightly, and, in an 

advance over the BPRS, clear anchoring points are provided for ratings of symptom 

severity, which are made on a basis of predominance of the symptom, frequency during 

the observation period and the degree of interference with functioning (Barnes & 

Nelson, 1994; Kay et al., 1988).  
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Table 7: The Positive and Negative Symptom Scale (Kay, Opler & Fiszbein, 1986) 
Inter-rater reliability (ICC)* 

Item Item definition  Bell 
(1992) 

Peralta 
(1994) 

Norman 
(1996) 

Positive Scale     
Delusions Beliefs which are unfounded, unrealistic, and idiosyncratic 0.93 0.91 0.88 
Conceptual disorganisation Disorganized process of thinking characterised by disruption of goal-directed 

sequencing, e.g. circumstantiality, tangentiality, loose associations, non 
sequiturs, gross illogicality, or thought block 

0.86 0.75 0.68 

Hallucinatory behaviour Verbal report or behaviour indicating perceptions which are not generated by 
external stimuli. These may occur in the auditory, visual, olfactory, or somatic 
realms 

0.93 0.82 0.85 

Excitement Hyperactivity as reflected in accelerated motor behaviour, heightened 
responsitivity to stimuli, hyper vigilance, or excessive mood lability 0.81 0.62 0.35 

Grandiosity Exaggerated self-opinion and unrealistic convictions of superiority, including 
delusions of extraordinary abilities, wealth, knowledge, fame, power, and 
moral righteousness.  

0.92 0.42 0.70 

Suspiciousness/persecution Unrealistic or exaggerated ideas of persecution, as reflected in guardedness, a 
distrustful attitude, or frank delusions that others mean one harm 0.88 0.70 0.76 

Hostility Verbal and non-verbal expressions of anger and resentment, including 
sarcasm, passive-aggressive behaviour, verbal abuse, and assaultiveness 0.82 0.56 0.28 

Negative Scale     
Blunted affect Diminished emotional responsiveness as characterised by a reduction in 

facial expression, modulation of feelings, and communicative gestures 0.88 0.75 0.39 
Emotional withdrawal Lack of interest in, involvement with, and affective commitment to life’s 

events 0.84 0.61 0.42 
Poor rapport Lack of interpersonal empathy, openness in conversation, and sense of 

closeness, interest, or involvement with the interviewer. This is evidenced by 
interpersonal distancing and reduced verbal and non-verbal communication 

0.72 0.86 0.50 

Passive/apathetic social 
withdrawal 

Diminished interest and initiative in social interactions due to passivity, 
apathy, anergy, or avolition. This leads to reduced interpersonal involvements 
and neglect of activities of daily living 

0.79 0.61 0.56 

Difficulty in abstract thinking Impairment in the use of the abstract-symbolic mode of thinking, as 
evidenced by difficulty in classification, forming generalisations, and 
proceeding beyond concrete or egocentric thinking in problem-solving tasks 

0.90 0.76 0.69 

Lack of spontaneity and flow 
of conversation 

Reduction in the normal flow of communication associated with apathy, 
avolition, defensiveness, or cognitive deficit. This is manifested by 
diminished fluidity and productivity of the verbal-interactional process 

0.80 0.90 0.55 

Stereotyped thinking Decreased fluidity, spontaneity, and flexibility of thinking, as evidenced in 
rigid, repetitious, or barren thought content 0.63 0.59 0.46 

General Psychopathology Scale    
Somatic concern Physical complaints or beliefs about bodily illness or malfunctions. This may 

range from a vague sense of ill-being to clear-cut delusions of catastrophic 
physical disease 

0.92 0.79 0.65 

Anxiety Subjective experience of nervousness, worry, apprehension, or restlessness, 
ranging from excessive concern about the present or future to feelings of 
panic 

0.77 0.57 0.64 

Guilt feelings Sense of remorse or self-blame for real or imagined misdeeds in the past 0.84 0.67 0.65 
Tension Overt physical manifestations of fear, anxiety, and agitation, such as stiffness, 

tremor, profuse sweating, and restlessness 0.62 0.41 0.46 
Mannerisms and posturing Unnatural movements or posture as characterised by an awkward, stilted, or 

bizarre appearance 0.84 0.73 0.30 
Depression Feelings of sadness, discouragement, helplessness, and pessimism 0.80 0.74 0.54 
Motor retardation Reduction in motor activity as reflected in slowing or lessening of 

movements and speech, diminished responsiveness to stimuli, and reduced 
body tone 

0.80 0.89 0.48 

Uncooperativeness Active refusal to comply with the will of significant others, including the 
interviewer, hospital staff, or family, which may be associated with distrust, 
defensiveness, stubbornness, negativism, rejection of authority, hostility, or 
belligerence 

0.57 0.65 0.23 

Unusual thought content Thinking characterised by strange, fantastic, or bizarre ideas, ranging from 
those which are remote or atypical to those which are distorted, illogical and 
patently absurd 

0.82 0.53 0.83 

Disorientation Lack of awareness of one’s relationship to the milieu, including persons, 
place, and time, which may be due to confusion or withdrawal 0.76 - 0.37 

Poor attention Failure in focussed alertness manifested by poor concentration, distractibility 
from internal and external stimuli, and difficulty in harnessing, sustaining, or 
shifting focus to new stimuli 

0.54 0.93 0.46 

Lack of judgement and insight Impaired awareness or understanding of one’s own psychiatric condition and 
life situation. This is evidenced by failure to recognise past or present 
psychiatric illness or symptoms, denial of need for psychiatric hospitalisation 
or treatment, decisions characterised by poor anticipation of consequences, 
and unrealistic short-term and long-range planning 

0.74 0.56 0.59 

Disturbance of volition Disturbance in the wilful initiation, sustenance, and control of one’s 
thoughts, behaviour, movements, and speech 0.73 0.78 0.27 

Poor impulse control Disordered regulation and control of action on inner urges, resulting in 
sudden, unmodulated, arbitrary, or misdirected discharge of tension and 
emotions without concern about consequences 

0.64 0.31 0.66 

Preoccupation Absorption with internally generated thoughts and feelings and with autistic 
experiences to the detriment of reality orientation and adaptive behaviour 0.65 0.37 0.57 

Active social avoidance Diminished social involvement with unwarranted fear, hostility, or distrust 0.74 0.62 0.35 
*Full authorship for these references is as follows: Bell, Milstein, Beam-Goulet, Lysaker and Cicchetti (1992); Peralta and Cuesta 
(1994), and Norman, Malla, Cortese and Diaz (1996). 
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Kay (1991) reported acceptable test-retest, split-half and inter-rater reliability for the 

PANSS. Reported inter-rater reliability coefficient of agreement values showed 

acceptable reliabilities for each of the scales: Positive r=0.73-0.89 (mean r=0.79); 

Negative r=0.70-0.89 (mean r=0.78); General r=0.69-0.74 (mean r=0.83: Kay, Opler & 

Lindenmayer, 1998). Inter-rater reliabilities for the scale from independent research 

groups are not quite as flattering (Bell, Milstein, Beam-Goulet, Lysaker & Cicchetti, 1992; 

Norman, Malla, Cortese, & Diaz 1996; Peralta & Cuesta, 1994: Table 7). The Bell (et al., 

1992) study indicates acceptable intra-class correlation coefficients for all but one of the 

positive and negative subscale items (ICC = 0.63 for ‘stereotyped thinking’ from the 

negative subscale), the Peralta and Cuesta (1994) study suggest questionable reliability for 

3 of the positive and negative symptoms respectively; and the Norman (et al., 1996) 

study, while producing poor inter-rater reliability ICC values for all PANSS items save 

for three symptoms within the positive subscale, must be interpreted with caution as 

noted above due to the attainment of poor reliabilities for symptom items with rating 

anchor points so precise so as not to allow variance due to clinical judgements (e.g. a 

single error on the MMSE ‘serial sevens’ producing a rating of 2, two errors a rating of 

three and so on). There were several symptom construct items for which there was 

questionable inter-rater reliabilities across all three studies (Bell et al., 1992; Norman et 

al., 1996; Peralta & Cuesta, 1994: Table 7), namely, ‘stereotyped thinking’, ‘tension’ 

‘uncooperativeness’, ‘poor impulse control’, and ‘preoccupation’. Considering these 

limitations, there appears to be comparable inter-rater reliabilities for the PANSS with 

the SANS and SAPS (Norman et al., 1996).  

 

Kay (et al., 1989) revealed acceptable, but only moderate, internal consistency for the 

three PANSS subscales proposed a priori: Cronbach coefficient alpha 0.73 for the 
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Positive subscale, 0.83 for the negative subscale, and 0.79 for the general subscale. Similar 

results were determined by an independent group (Peralta, Cuesta & de Leon, 1995), 

showing Cronbach alpha values of 0.62 and 0.92 for the PANSS positive and negative 

subscale scores respectively, although when these values were corrected for the number 

of items (because coefficient alpha increases as the number of items increases), these 

values fell to 0.18 and 0.62 respectively. As such, it would appear that, while the PANSS 

negative subscale appears to be measuring a homogeneous syndrome, the positive 

subscale internal consistency values suggest marked heterogeneity within these items 

(Peralta et al., 1995). Both the PANSS positive and negative subscales correlated strongly 

with the total scores on the SAPS and SANS respectively (r=0.77 for both). However, 

like the Andreasen scales, neither exploratory or confirmatory factor analytic studies 

support the a priori subscale structure proposed for the PANSS: exploratory factor 

analysis of these items tends to suggest at least five different factors within individuals 

diagnosed with schizophrenia (e.g. Lindenmayer, Grochowski & Hyman, 1995), with the 

commonly identified factors in general being quite similar to the five higher order factors 

identified within the BPRS symptom constructs (Guy, Cleary & Bonato, 1975). 

Confirmatory factor analytic studies have shown that the proposed subscale structure 

does not provide an adequate fit to the variance within the PANSS items: White, Harvey, 

Opler, Lindenmayer and the PANSS study group (1997) identified a comparative fit 

index of 0.54 for this structure, and Fitzgerald, de Castella, Brewer, Filia, Collins, Davey, 

Rolfe and Kulkarni (2003) identified a comparative fit index of 0.53 (a value of 0.9 for 

this statistic is required before a model can be considered moderately adequate: Bentler, 

1990).  

 

The PANSS also suffers from the legacy of the BPRS items which it has incorporated. 

These items, identified through factor analysis, are, as such, not individual signs and 
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symptoms but broader and more abstract concepts (Andreasen, 1990; Barnes & Nelson, 

1994), and this breadth may lower the utility of any one construct (Manchanda, Hirsch & 

Barnes, 1989). This situation means that several of the PANSS items each individually 

embrace a variety of different phenomena, and alternatively, some behaviours contribute 

to scores on several different items (Liddle, 1998). For example, delusions, depending on 

their content, may be scored under suspiciousness or unusual thought content, or both. 

Suspiciousness itself encompasses a range of symptoms, from overvalued ideas, ideas of 

reference and frank paranoid delusions, and as such it is difficult to tease apart these 

different aspects of psychopathology, which may be important to examine separately, 

particularly when examining the nature of the relationship between symptoms. Similarly, 

‘stereotyped thinking’ and ‘lack of spontaneity’ both refer to restricted communication, 

and when this is present, it is left to the rater to judge the underlying reason for this 

behaviour in order to score the correct item: where the restriction of communication is 

due to apathy, defensiveness or cognitive deficit, then this should be rated as lack of 

spontaneity. However, if this is due to rigid thinking, repetition or barren thought 

content, then this is to be rated as stereotyped thinking. Such complexities may underlie 

the comparatively poor inter-rater reliabilities for the ‘stereotyped thinking’ item (Table 

7). Some of these items may also embrace symptoms that are not closely related, such as 

auditory and olfactory hallucinations, combined into a single ‘hallucinatory behaviour’ 

item, and the concept of lack of insight, which has clearly been shown to be a 

multidimensional construct (see, for example, Beck, Baruch, Balter, Steer & Warman, 

2004; Marcova et al., 2003; Mintz, Dobson & Romney, 2003) and such complexity may 

be obscured when treated as a single item (Liddle, 1998).  

 

When such matters are considered, it would seem that the great benefit of the PANSS in 

terms of its usefulness for examining the structure of symptoms among individuals 
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diagnosed with schizophrenia (rather than its utility in assessing improvement in 

response to treatment, the purpose for which its precursor scale, the BPRS, was explicitly 

designed for), is its inclusion of symptoms outside the range of the strict definition of 

schizophrenia (such as anxiety, depression or cognitive dysfunction) that may form 

important parts of the clinical picture of those so diagnosed. Use of the PANSS items in 

conjunction with the SANS and SAPS items (that provide a more detailed an explicit 

examination of the core individual symptoms of schizophrenia) would provide a more 

comprehensive examination of an individual’s particular presentation than would either 

of the scales on their own, and as such, the limitations of these scales both in reflecting 

the breadth of psychopathology and within their individual items must be carefully 

considered when using these instruments in research aiming to produce models of the 

symptom structure of schizophrenia.  

 

 

Revising the Model: Two factors become three 

In the wake of Crow’s (1980) hypothesis and the development of new scales to measure 

the ‘positive’ and ‘negative’ symptom constructs, studies across numerous disciplines 

began to suggest that, while the hypothesis was attractive in its simplicity, the 

manifestations of schizophrenia were too complex to be confined to such a compact 

description. Studies attempting to identify external correlates of ‘positive’ symptoms 

tended to find null or unstable results (e.g. Cameron et al., 2002; Heydebrand et al., 

2004), confirmatory factor-analytic procedures suggested that neither two-component 

categorical or dimensional models provided an adequate fit to the presenting symptoms 

of people diagnosed with schizophrenia (Lezenweger, Dworkin & Wethington, 1989), 

and studies examining the internal consistency of ‘positive’ symptom rating scales 
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indicated that these instruments were unlikely to be measuring homogeneous concepts 

(Peralta, Cuesta & de Leon, 1995).  

 

In 1985, Bilder, Mukherjee, Reider and Pandurangi, in a study aiming to determine 

whether it was possible to provide external validation for a symptom model of 

schizophrenia using neuropsychological variables, performed a principal components 

analysis of the five global symptom ratings of the SANS and (following the criteria 

outlined by Andreasen and Olsen, 1982) five measures of positive symptoms derived 

from the Schedule for Affective Disorders and Schizophrenia (SADS: Endicott & 

Spitzer, 1978: delusions, hallucinations, bizarre behaviour, positive formal thought 

disorder and global breadth of positive symptoms) identified in 30 individuals with a 

chronic diagnosis of schizophrenia. Contrary to the predictions of the Crow (1980) two-

factor hypothesis, instead of this analysis identifying two independent, or inversely 

correlated symptom groups, three factors were found with eigenvalues of 1.5 of greater, 

explaining 78% of the variance in their dataset. These factors could be described as 

reality distortion (delusions, hallucinations and breadth of psychosis); negative (affective 

flattening, avolition, anhedonia); and disorganised (positive formal thought disorder, 

alogia, bizarre behaviour, and attentional impairment). The disorganised group of 

symptoms was found to be most strongly associated with neuropsychological deficits, 

and the reality distortion group least so.  

 

Two years later, Liddle (1987), in an article that became the next citation classic for 

studies of the symptomatology of schizophrenia, conducted a principal factors analysis 

(with oblique rotation) on a number of individual symptom items extracted from 

Andreasen’s CASH (Andreasen, 1983) schedule, and, separately, on a series of items 

from the Present State Examination (PSE: Wing, 1970), taken on 40 individuals with a 
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diagnosis of chronic schizophrenia. The CASH items fell into three factors, labelled 

‘psychomotor poverty’ (or negative: poverty of speech, decreased spontaneous 

movement, unchanging facial expression, paucity of expressive gestures, affective non-

responsitivity and lack of vocal inflections); ‘disorganisation’ (inappropriate affect, 

poverty of content of speech, tangentiality, derailment, pressure of speech and 

distractibility) and ‘reality distortion’ (or positive: voices speaking to the individual, 

delusions of persecution and delusions of reference). Somatic delusions did not load on 

any factor. The PSE items identified four factors, two of which were very similar to the 

‘disorganisation’ and ‘psychomotor poverty’ symptoms identified from the CASH, while 

the latter two reflected a further subdivision of the ‘reality distortion’ factor: one 

reflecting passivity delusions, third person auditory hallucinations, and sexual or fantastic 

delusions, the other reflecting grandiose delusions, while referential and persecutory 

delusions were reasonably evenly loaded on both, with the two factors moderately 

correlated (r=0.29). Hallucinations of voices speaking to the individual did not load on 

any factor.  

 

Since the Liddle (1987) and Bilder, Mukherjee, Reider and Pandurangi (1985) studies, a 

mounting wave of research came forth to add weight to a three-factor conception of 

schizophrenia. Andreasen and colleagues (Andreasen et al., 1995; Arndt, Alliger & 

Andreasen, 1991; Miller, Arndt & Andreasen, 1993) in subsequent analyses, as well as re-

analyses of their earlier studies (Andreasen & Olsen, 1982), identified a similar three-

factor conception emerging from principal component analyses of the SANS and SAPS 

global scores: ‘reality distortion’ (hallucinations and delusions); ‘disorganisation’ (positive 

formal thought disorder and bizarre behaviour); and ‘negative’ (commonly, although not 

always consisting of: affective flattening, alogia, avolition, anhedonia and attentional 

impairment) factors. Such a structure was also identified in multiple independent studies 
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using SANS and SAPS global or similarly broad scores from other scales (e.g. Klimidis, 

Stuart, Minas, Copolov & Singh, 1993; Kulhara, Kota & Joseph, 1986; Gur et al., 1991; 

Malla, Norman, Williamson, Cortese & Diaz, 1993; and Silver et al., 1993), in different 

countries (i.e. Australia: Klimidis et al., 1993; India: Kulhara, Kota & Joseph, 1986; 

Europe: Liddle, 1987; and America: Arndt et al., 1991), and among individuals diagnosed 

with mania as well as schizophrenia (Klimidis et al., 1993). This three-factor structure was 

also shown to provide an adequate description of the relationships between SANS and 

SAPS global scores through re-analysis of earlier studies using multidimensional scaling 

(Klimidis et al., 1993) and also through meta-analysis (Grube, Bilder & Goldman, 1998). 

It should be noted that while a three-factor finding was consistent across all these 

studies, the placement of some individual symptom scale scores, in particular ratings of 

attention deficits, alogia, inappropriate affect and bizarre behaviour, did not load 

consistently on one particular factor across all studies.  

 

With the benefit of hindsight, some researchers have drawn parallels between these three 

symptom factors and historical conceptions of schizophrenia. Liddle (1998) suggested 

that the three factors bear some resemblance between the three psychotic illnesses that 

Kraepelin combined into the concept of ‘dementia praecox’: disorganization is similar to 

hebephrenia, some of the symptoms contained within the reality distortion factor were 

key features of dementia paranoides, and the negative symptom factor likewise includes 

symptoms reflecting diminished spontaneous activity, which was a component of the 

hypoactive phase of catatonia. Peralta and Cuesta (2000) more accurately reflect that the 

three symptom dimensions relate to the types of symptoms perceived as core aspects of 

schizophrenia by three of its’ most influential founding fathers: negative symptoms 

reflect Kraepelin’s fundamental symptoms; symptoms within the disorganized grouping 

reflect those that Blueler regarded as basic symptoms; and the reality distortion 
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symptoms largely comprise those ‘first rank’ symptoms that Schneider regarded as having 

special place in the differential diagnosis of schizophrenia from other disorders. Peralta 

and Cuesta (2000) also note that Carl Schneider (1942, cited in Peralta & Cuesta, 2000), 

described three ‘symptom complexes’, defined as groups of symptoms that tend to occur 

together and hence may share some common underlying causative mechanism, that bore 

uncannily similar symptom composition to the reality distortion, disorganization and 

negative symptom factor groupings. 

 

While the reality distortion, negative and disorganization factors were initially identified 

through cross-sectional studies on chronic inpatients, there is evidence to suggest that 

such a three factor model, using global symptom scores, is appropriate across the course 

of schizophrenia, with such a structure identified at both acute (e.g. Peralta, de Leon & 

Cuesta, 1992) and chronic phases (e.g. Liddle, 1987), as well as remaining independent 

over a two year period following acute presentation (Arndt et al., 1995). Negative 

symptoms have been shown to be relatively stable over time (Arndt et al., 1995), with 

negative symptoms present at acute presentation also predictive of negative symptoms at 

six month follow-up (Addington & Addington, 1991). Longitudinal studies of thought 

disorder have suggested that this persists throughout the course of schizophrenia 

(Marengo & Harrow, 1997, cited in Cuesta & Peralta, 1999), although it tends to remit in 

mania (Andreasen et al., 1995). However, while a reality distortion factor has been shown 

to persist in the short term, after four weeks of neuroleptic treatment (Goldman, 

Tandon, Liberazon, Goodson & Greden, 1991), at least one study has suggested that this 

may not remain stable over the course of treatment over 18-30 months (Kulhara & 

Chaniramani, 1990).  
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There is considerable research evidence to suggest that these three symptom dimensions 

have independent relationships with external variables. In terms of treatment and 

outcome variables, the reality distortion symptom factor has been associated with 

increased levels of neuroleptic medication (Tabares, Sanjuan, Gomez-Beneyto & Leal, 

2000) and shorter duration of illness (Liddle & Barnes, 1990). The disorganization factor 

has been shown to be related to increased duration of illness (Tabares et al., 2000), poor 

self-care (Liddle, 1987), and poor long-term outcome (Murphy, Burke, Bray, Walsh & 

Kendler, 1994). Similarly, the negative symptom factor has been associated with 

increased duration of illness (Liddle & Barnes, 1990) and poor long-term outcome 

(Murphy et al., 1994), as well as increased duration of previous psychiatric admission 

(Tabares et al., 2000) and lower neuroleptic dosage (Liddle & Barnes, 1990).  

 

Similarly, studies of neuropsychological correlates have suggested differential 

relationships across these symptom factors. The negative symptom factor has been 

associated with reduced word generation (Cameron et al., 2002; Liddle & Morris, 1991), 

deficits in intelligence and abstract reasoning (Basso, Nasreallah, Olson & Bornstain, 

1998; Liddle, 1987), and with poor performance on tests of sustained attention (such as 

the continuous performance task: CPT) and executive tasks such as the problem solving 

and cognitive set-shifting required in the Wisconsin Card Sorting Task (WCST: Daban et 

al., 2002; Nieuwenstein et al., 2001). The disorganization symptom factor, however, has 

been associated with increased perseverative errors on the WCST, but has shown no 

relationship with performance on the CPT (Cameron et al., 2002; Daban et al., 2002 

Nieuwenstein et al., 2001), has been associated with deficits in intelligence and attention 

span (Basso et al., 1998), spatial working memory (Liddle, 1987), tests requiring the 

inhibition of an established but inappropriate response (the Stroop task: Baxter & Liddle, 

1998) and also with disinhibition during word generation tasks (Cameron et al., 2002). In 
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contrast, these same studies have found no relationship between the reality distortion 

symptom factor and performance on the CPT or WCST (Nieuwenstein et al., 2001); or 

any of the other neuropsychological deficits examined in the studies reported above 

(Basso et al. 1998; Daban et al., 2002; Liddle, 1987); except a slight relationship with 

verbal memory (Holthousen, Wiersma, Knegtering & van den Bosch, 1999), or more 

specifically, with auditory processing deficits (Green, 1998; Walker, 1987).  

 

In terms of more specific neurostructural and neurofunctional variables, the reality 

distortion symptom factor has been associated with increased bloodflow in the medial 

temporal lobe, left parahippocampal gyrus, left infro-parietal frontal cortex and left 

ventral striatum, and decreases in bloodflow in the right posterior cingulate and left 

lateral temporo-parietal cortex (Liddle, Friston, Frith & Frackowiak, 1992; Liddle, 

Friston, Frith, Hirsh, Jones & Frackowiak, 1992; Liddle, 1997). Event-related evoked 

potential (ERP) studies suggest associations between the reality distortion symptom 

factor and frontal disturbances such as earlier N100 and N200 latencies, and decreased 

P200 and P300 amplitude (Williams et al., 2002); while structural studies show 

correlations with increased third ventricular and temporal horn volume, and decreased 

superior temporal gyrus and left anterior hippocampus volume (Beckley, 1998; Flaum et 

al., 1995; Rajarethinam et al., 2001). The negative symptom factor has been associated 

with increased blood flow in the caudate, and decreased blood flow in the dorsolateral 

frontal and superior parietal association cortex (Ingvar & Franzen, 1974; Liddle et al., 

1992a; b; Liddle, 1997); while ERP studies have shown associations with delayed P300 

latency (Williams et al., 2002); and structural studies shown correlations with increased 

ventricular volume (Flaum et al., 1995) and decreased left posterior hippocampus volume 

(Rajarethinam et al., 2001) but not for a reduction in frontal lobe volume, despite the 

evidence for frontal hypoactivity (Beckley, 1998). The disorganization symptom factor, 
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by contrast, has been associated with increased blood flow in the anterior cingulate gyrus 

and thalamus, and decreased blood flow in the ventral lateral prefrontal cortex, parietal 

cortex and angular gyrus (Liddle et al., 1992a;b); the ERP studies reported above showed 

no particular correlates with disorganization symptoms (Williams et al., 2002); and 

similarly, some structural studies show no particular correlates (Flaum et al., 1995) while 

others have suggested positive correlations with medial temporal lobe structures 

(Beckley, 1998), and inverse ones with left amygdala volume (Rajarethinam et al., 2001). 

 

With support for the three factor model coming from a number of fronts: from cross-

sectional and longitudinal studies of the relationships between broad symptom types; 

from differential relationships between symptom factors and neuropsychological, 

neurostructural and neurofunctional variables; and through predicting differential 

treatment responses and outcome variables; these three dimensions have been proposed 

for inclusion in subsequent revisions of the Diagnostic and Statistical Manual of Mental 

Disorders (American Psychological Association, 1994) as alternate dimensional 

descriptors for schizophrenia. Perhaps as a prelude to such incorporation, the three 

dimensions were included in the appendix of the DSM-IV (American Psychological 

Association, 1994) as axes provided for further study, suggesting their incorporation into 

schizophrenia research work. However, similar to the situation for the two-factor 

positive and negative conception of schizophrenia, with an increasing profile of research, 

a rising tide of studies have identified breaches in the integrity of the three factor 

concept.  

 

Confirmatory factor analytic studies, testing various three-symptom factor models 

identified either by factor-analysis or from a priori theory, using the global ratings of the 

SANS and SAPS (Table 8) could not identify satisfactory indices of fit for any of the 
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models tested. Neither the Liddle (1987) model, although specified differently across 

studies (goodness of fit index, GFI, = 0.81, non-normed fit index, NNFI = 0.69: Peralta 

& Cuesta, 1995; GFI 0.94, NNFI = 0.82: Smith, Mar & Turkoff, 1998) or modified 

models moving attention deficits from the negative to the disorganized factor (GFI = 

0.87, NNFI = 0.87: Peralta & Cuesta, 1995; GFI = 0.89: Brekke, DeBonis & Graham, 

1994) or treating inappropriate affect as an independent symptom within the 

disorganized factor rather than part of the affective flattening symptom group (GFI = 

0.85, NNFI = 0.81: Peralta & Cuesta, 1995; comparative fit index, CFI = 0.88: Dollfus & 

Everitt, 1998) provided an adequate fit to data collected from individuals diagnosed with 

schizophrenia. While the three-factor model of Andreasen (et al., 1995), removing the 

ratings of alogia and attention deficits, and treating inappropriate affect as an 

independent symptom was shown to have an acceptable comparative fit index (CFI = 

0.97), chi-square tests of discrepancy, which cannot be discounted given the relatively 

small sample size (n=135) suggested that this also did not provide an adequate fit to the 

clinical data (Dollfus & Everitt, 1998).   
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Table 8: Confirmatory factor analytic investigations of the relationships between global symptom items of the Scale for the Assessment of 
Negative Symptoms and the Scale for the Assessment of Positive Symptoms (or similar instruments) 

  Symptom structure of the model investigated       
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Model reference χ2 df GFI 

 
 
 
 
 
 
 
 
 

NNFI 

 
 
 
 
 
 
 
 
 
 
 
 

CFI 
Single Factor Models 
Peralta (1994) 253 Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - - Unitary schizophrenia 240*** 27 0.728 0.611 - 
Smith (1998) 1988 Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - - Unitary schizophrenia - - 0.88 0.67 - 
Smith (1998*) 220 Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - -  Unitary schizophrenia - - 0.87 0.58 - 
Brekke (1994) 193 Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - - Unitary schizophrenia 407* 65 0.71 - - 
Lezenweger (1989) 220 Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - Sz Unitary schizophrenia 324** 45 0.713 - - 
Lezenweger (1996) 192 Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - Sz Sz Sz - Unitary schizophrenia 326*** 54 0.751 - - 
Two Factor Models 
Peralta (1994) 253 P P - P N N - - - P - - - - - - - Crow (1980) 72*** 8 0.778 0.606 - 
Lezenweger (1989) 220 P P P P N N N N N - - - - - - - P Crow (1980) dual process 60* 34 0.948 - - 
Smith (1998) 1988 P P P P N N N N N - - - - - - - - Crow (1980) dual process - - 0.92 0.78 - 
Smith (1998*) 220 P P P P N N N N N - - - - - - - - Uncorrelated two-factor - - 0.94 0.81 - 
Brekke (1994) 193 P P P P N N N N N - - - - - - - - Uncorrelated two-factor 337* 66 0.8 - - 
Lezenweger (1989) 220 P P P P N N N N N - - - - - - - P Andreasen (1982) bipolar 127** 35 0.874 - - 
Smith (1998) 1988 P P P P N N N N N - - - - - - - - Andreasen (1982) bipolar - - 0.84 0.52 - 
Peralta (1994) 253 P P P P N N N N - - - - - - - - - Kay (1987) 96*** 8 0.835 0.800 - 
Brekke (1994) 193 P P P P N N N N N - - - - - - - - Correlated two-factor 324* 65 0.8 - - 
Smith (1998*) 220 P P P P N N N N N - - - - - - - - Correlated two-factor - - 0.95 0.88 - 
Dollfus (1998) 135 P P P P/D N - N N - N - - - - - - - Andreasen (1995) 37** 19 - - 0.949 
Dollfus (1998) 135 P P P P N N N - - N - N N - - - - Peralta (1994) 114*** 34 - - 0.852 
Lezenweger (1996) 192 P P P P N N N N N - - - - N N P - Two-factor 199*** 53 0.838 - - 
(Cont. over) 
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Table A8 (Cont.): Confirmatory factor analytic investigations of the relationships between global symptom items of the Scale for the 
Assessment of Negative Symptoms and the Scale for the Assessment of Positive Symptoms (or similar instruments) 

  Symptom structure of the model investigated       
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Model reference χ2 df GFI 

 
 
 
 
 
 
 
 
 

NNFI 

 
 
 
 
 
 
 
 
 
 
 
 

CFI 
Three Factor Models 
Peralta (1994) 253 P P P P N N N - - - - As As - - - - Strauss (1974) 89*** 24 0.865 0.870 - 
Lezenweger (1996) 192 P P P P N N N N N - - - - Pm Pm P - Strauss (1974) 123*** 51 0.904 - - 
Peralta (1994) 253 P P D D N D N N D - - - - - - - - Bilder (1985) 175*** 24 0.76 0.686 - 
Brekke (1994) 193 P P D D N N N N D - - - - - - - - Uncorrelated three-factor 223* 66 0.85 - - 
Brekke (1994) 193 P P D D N N N N D - - - - - - - - Correlated three-factor 150* 63 0.89 - - 
Peralta (1994) 253 P P - D N N - - - D D - - - - - - Liddle (1987) 81*** 11 0.809 0.686 - 
Smith (1998) 1988 P P D D N N N N D - - - - - - - - Liddle (1987) - - 0.94 0.82 - 
Peralta (1994) 253 P P D D N N N N D - - - - - - - - Phillips, Gur (1991) 89*** 24 0.869 0.865 - 
Peralta (1994) 253 P P - D N N N N D D - - - - - - - Peralta (1992) 115*** 24 0.846 0.810 - 
Dollfus (1998) 135 P P D P/D N N N - - N/D - N N - - - - Peralta (1994) 96*** 31 - - 0.88 
Dollfus (1998) 135 P P D P/D N - N N - D - - - - - - - Andreasen (1995) 28* 17 - - 0.967 
Four Factor Models 
Lezenweger (1996) 192 P P D D N N N N N - - - - Pm Pm P - Liddle (1987) 80** 48 0.938 - - 
Peralta (1994) 253 P P D D N N N - - D - As As - - - - Peralta (1994) 61*** 29 0.919 0.950 - 
Dollfus (1998) 135 P P D P/D N N N - - D - As As - - - - Peralta (1994) 71*** 29 - - 0.921 
Key: Sz = ‘schizophrenia’; P = ‘positive’; N = ‘negative’; D = ‘disorganised’; As = ‘social dysfunction’; Pm = ‘premorbid adjustment’; df = degrees of freedom; GFI = goodness of fit index; NNFI = non-normed fit index; CFI = comparative fit index; * = 
p<0.05; ** = p<0.01; *** = p<0.001; - = not included/reported.  
Details of the samples:  
Peralta, Cuesta & de Leon (1994): n=253; mean age 36 years, range 16-79 years; mean illness duration = 11 years, range 0-46 years; acute inpatient population, 100% receiving neuroleptics, diagnosis DSM-III-R schizophrenia 
Lezenweger, Dworkin & Wethington (1989): n=220; ratings made on the basis of case histories 
Smith, Mar & Turkoff (1998); n=1988; meta-analysis of 28 studies 
Smith, Mar & Turkoff (1998*): n=220; re-analysis of Lezenweger, Dworkin & Wethington (1989) data 
Dollfus & Everitt (1998): n=135; 50% male; mean age = 41 years, sd=14 years; mean illness duration = 11 years, sd = 10 years; population in- and out- patients, diagnosis any non-organic DSM-III-R psychosis 
Brekke, DeBonis & Graham (1994): n=193; 73% male; mean = 33 years, sd = 7 years; mean illness duration = 11 years; outpatient population, 100% receiving neuroleptics; diagnosis Research Diagnostic Criteria schizophrenia or schizoaffective 
Lezenweger, & Dworkin (1996): n=192; ratings made on the basis of case histories; 
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Beyond the issue of goodness of fit of this three factor model to the global symptoms 

measured in the SANS and SAPS scales is the question of whether the strong 

assumptions tied into building such a model can be met. For such a model to be 

espoused as an adequate portrait of schizophrenia, as it has been proposed in the DSM-

IV, a number of criteria need to be satisfied. While these will be examined in more detail 

in subsequent sections, two of the strongest assumptions are: firstly, that the symptoms 

included in the model provide a full description of the clinical picture of those diagnosed 

with schizophrenia; and secondly, particularly relevant here, given that broad, ‘global’ 

symptom scores are used as the building blocks of the model, these must be 

homogeneous constructs. The reason for the requirement of these global scores being 

good reflections of their component symptoms is that, by their use in a symptom model, 

it is implied that there is a single pathology underlying this global symptom, and that all 

the component symptoms summarized in the global rating are simply different 

manifestations of the same underlying pathology. For example, the combination of all 

types of hallucination into a single rating implies that there is a shared cause underlying 

auditory, visual, olfactory and somatic hallucinations. This is particularly important given 

that the global symptom scores are further combined in the three factor model: for 

example, the global ratings for delusions and hallucinations are combined into the single 

‘reality distortion’ factor, which then implies not only that all auditory, visual, olfactory 

and somatic hallucinations share a single underlying pathology, but further, that this is 

the same cause underlying delusions of reference, of alien control, of guilt, grandiosity 

and jealousy. While this may indeed be revealed to be the case, it is important that this 

judgment is not made pre-emptively - data reduction is critical for the development of a 

compact symptom model that will be useful in both clinical and research contexts, but it 

is also crucial that such data reduction maintains an appropriate, data-driven, reflection of 

its component symptoms, because if the model proposed combines symptoms with 
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different underlying pathologies into a ‘factor’ then we will undermine our ability to 

identify the causes of these symptoms. This point has been made even by one of the 

strongest advocates of the three-factor model: 

 

“…delusions and hallucinations are correlated consistently in almost all studies completed 

to date. At the neural level, however, they are very likely produced by different 

mechanisms. Thus, future explorations of the mechanisms and meanings of the three 

dimensions of psychopathology consistently noted in studies to date should not assume that 

the matter is prematurely closed and that three dimensions are sufficient. Alternately, it is 

also possible that these apparently separate and uncorrelated dimensions could be due to a 

single mechanism…” (Andreasen et al., 1995, p. 349) 

 

There is clearly a substantial degree of evidence, on multiple fronts, that the global 

symptom subscale scores in the Andreasen scales may not be measuring homogeneous 

constructs. In the brief review above of the SANS and SAPS scales, it was shown that 

multiple studies suggest that the proposed subscale structure of these instruments does 

not adequately capture the complexity of the relationships between symptoms, according 

to internal consistency studies, and both exploratory and confirmatory factor analyses. In 

relation specifically to the veracity of the three-factor model, Andreasen (et al., 1995) 

examined the relationships between the individual SANS and SAPS symptom items and 

the reality distortion, disorganization and negative symptom factors, and identified a 

number of items that did not load on the same factor as the global subscale score that 

they contribute to: from the SAPS delusions subscale, the grandiose delusions symptom 

item correlates significantly with both the psychotic and disorganised factor scores, and 

delusions of jealousy did not load significantly on any factor (although this may be a 

reflection of the low base rate for this item); on the Bizarre Behaviour subscale, the 
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symptom ‘stereotyped behaviour’ correlated significantly with the ‘negative’ symptom 

factor and not the ‘disorganised’ factor; within the affective blunting scale, inappropriate 

affect loaded strongly on the ‘disorganised’ factor4; within the Alogia subscale, two 

symptom items, ‘poverty of speech’ and ‘increased latency of response’ correlated 

significantly with the ‘negative’ symptom factor, as did their global score, while two other 

items loaded most strongly with the disorganised symptom factor (perseveration and 

poverty of speech content), and the other symptom in this group, ‘thought blocking’ did 

not correlate with any of the three factors; finally, the two symptoms within the attention 

dysfunction subscale were both correlated significantly with the negative and disorganised 

dimension, with the ‘social inattentiveness’ item loading most strongly on the ‘negative’ 

symptom factor (as did the subscale global score), while the ‘inattentiveness during 

mental status testing’ item loaded most strongly on the disorganised symptom factor. 

Other studies by the Iowa group have suggested that the attention items load 

significantly on all three symptom factors (Miller, Arndt & Andreasen, 1993). That the 

SANS and SAPS subscale structure does not adequately reflect the relationships between 

the symptoms in these instruments is further supported by both exploratory and 

confirmatory factor analytic studies carried out at the item level, of which none of the 

studies conducted to date have supported the subscale structure as originally proposed 

(e.g. Peralta & Cuesta, 1995; 1998; 1999; Toomey et al., 1997; Vazquez-Barquerro et al., 

1996: Table 9). These findings add further weight to the suggestion that it is 

inappropriate to use the subscale global scores in the development of a symptom model 

aiming to summarise the underlying relationships between symptoms in these scales.  

                                                 
4 Andreasen’s group have suggested as early as 1990 that the symptom item ‘inappropriate affect’ should be 
treated as an individual symptom in its own right, separate from the ‘affective blunting subscale of the 
SANS (Andreasen, 1990), however other researchers have continued to use the SANS scale as originally 
published, for example, the influential meta-analysis of Grube, Bilder and Goldman (1998). 



Table 9: Symptom structures identified in studies examining the relationship between the Scale for the Assessment of Positive Symptoms (SAPS) and the Scale for the Assessment of Negative Symptoms (SANS) at the item level.
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Variance 
Explained Notes

Peralta  1999 660 58% 36 (SD=14) 9 (SD=10) acute inpatients n/r n/r DSM-III-R Mixed psychosis Principal components  Oblique Eigenvalue >1; 
scree 2 (forced) - - - - - - - - - - - - - - - - - - - (D) - - D D D D (D) (D) D - N N N N N (D) N N N - N N N N N N N N (D) D <50% Unsatisfactory solution, many important symptoms did not load on any factor

Malla   1993 155 76% 34 17-50 n/r n/r in- and out- patients 100% 463 DSM-III-R Schizophrenia Principal axis 
factoring Oblique Scree 3 P P - - - - D - - P P - P P P P P - - - D - D D - D D - - - N N N N N D N N D - N - - - - - - - - - 53.0% Removed SANS items which 'might be regarded as measures of performance in daily life rather than symptoms' (i.e. items 

measuring lack of volition, anhedonia, and problems in attention)

Malla   1993 155 76% 34 17-50 n/r n/r in- and out- patients 100% 463 DSM-III-R Schizophrenia Principal axis 
factoring Oblique Scree 3 P P - - - - D - - P P - P P P P P - - - D - D D - D D - - - N N N N N D N N D - N - N N N N N N N - 46.0% 35 items retained after keeping only those definitely present in at least 10% of cases

Sauer 1999 131 39% 68 (SD=9) 40 (SD=9) chronic inpatients n/r 1080 (SD = 1245) DSM-III-R Schizophrenia Principal components Oblique
Eigenvalues >1 

(sigletons 
excluded)

3 P - - - - - P - - - - - P - - - - - - - - - D D - - - D D - N N N - N D N N D - - - - - - - - - - - 68.0%
Removed SANS items that Liddle (1987) proposed 'might be regarded as measures of performance in daily life rather than 
symptoms' (i.e. items measuring lack of volition, anhedonia, and problems in attention). Sample included some dementing 

patients, although the factor structure did not appear to differ between demented- and non-demented patients

Minas  1994 114 63% 27 15-45 2# n/r acute inpatients 100% n/r DSM-III Mixed psychosis Principal components Oblique Eigenvalues >1 (7) 3 (7) P P P P - P - - - D P/ D - D P P P P - - - - - D D D D D D D - N N N N N - N N D - N - N N N N N N N/ D - 50.4%

Peralta 1999 660 58% 36 (SD=14) 9 (SD=10) acute inpatients n/r n/r DSM-III-R Mixed psychosis Principal components Oblique Eigenvalue >1; 
scree 3 (forced) P P P P - - - - - - - - (P) P P P P P (D) (D) - (D) D D D D D D D (D) N N N N N D N N N - N N N N N N N N D D <50% Unsatisfactory solution, many important symptoms did not load on any factor

Mueser 1994 207 n/r 30 (SD=7) 6# n/r unclear (in-/out- 
patients) 100% n/r DSM-III-R Schizophrenia Principal axis 

factoring Oblique Scree 3 (4) * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * N1 N1 N1
N1/  
Al

N1 - N1
N1/  
Al Al Al Al N2 N2 N2 N2 N2 N2 N2 Al Al 56.0% All factors significantly correlated with each other

Stuart  1995 70 76% 32 (SD=10) n/r n/r acute, majority non-
chronic 0% 0 DSM-III-R Mixed psychosis Full information 

factoring n/a
Eigenvalues >1; 
communality; sig 

improvement of fit
3 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * N1 N1 N1 N1 N1 - N1

N1/  
Al - Al Al - Al N1 N2 - N2 N2 Al - n/r Full information factor analysis uses information on presence vs. absence of symptoms rather than continua of severity. 

Seperate analyses conducted on SANS and SAPS scales; also included BPRS items

Minas  1994 114 63% 27 15-45 2# n/r acute inpatients 100% n/r DSM-III Mixed psychosis Principal components Oblique Eigenvalues >1 4 (7) P P P P - P - - - D P - D P P P P - - - - - D D D D D D D - N1 N1 N1 N1 N1 - N1 N1 D - N1 - N2 N1 N1 N2 N2 N2
N1/ 

C - 53.7%

Peralta 1999 660 58% 36 (SD=14) 9 (SD=10) acute inpatients n/r n/r DSM-III-R Mixed psychosis Principal components Oblique Eigenvalue >1; 
scree 4 (forced) P P P P - - - - - - - - (P) P P P P P N2 (P) - (P) D D D D D D D (D) N1 N1 N1 N1 N1 (D) N1 N1 N1 (N 1) N1 N2 N2

N1/ 
N2

N1/ 
N2

N1/ 
N2

N1/ 
N2

N2 D D n/r Unsatisfactory solution, many important symptoms did not load on any factor

John 2003 43 67% 29 (SD=6) 1 0-3 (SD=1) acute inpatients naïve 0 DSM-IV Schizophrenia Principal components Orthogonal  
Eigenvalues >1; 
scree; variance 

explained
4 (10) P P P L P P P - P D D P/ L P L L L L L D N/ D P D D D - D - D D - N N N N N - N N - - N N N N N N N N - - 60.8% Breaking items into three factors yealded a clinically uninterpretable model; Indian cohort

Shatsel 1992 107 69% 30 (SD=8) 7 (SD=6) acute inpatients, 
some FEP 65% (35% naïve) n/r DSM-III-R Schizophrenia Principal components Orthogonal Eigenvalues >3, 

scree 4 P P P P P P Pa P D Pa D Pa Pa P P P P P D D D D D D D D D D D D N N N N N D N N N D N N N N N N N N N N 33.5% Also included BPRS items and global SANS and SAPS items (not detailed here)

Liddle 1987 40 78% 35 21-34 11 3 - - 18 chronic in-/out- 
patients n/r n/r DSM-III Schizophrenia Principal factors Oblique n/r 3 (4) - P - - - - P - - - - X P - - - - - - - - - D D - - - D D - N N N - N D N N D - - - - - - - - - - - n/r Removed SANS items which 'might be regarded as measures of performance in daily life rather than symptoms' (i.e. items 

measuring lack of volition, anhedonia, and problems in attention)

Arora 1997 80 66% 30 19-47 6 2 - - 10 chronic outpatients n/r n/r DSM-III-R Schizophrenia "Factor analysis" Orthogonal Eigenvalues >2 4 (12) P P P - - P P - - - - - P P P - P - D D - - D D D D - (-)N1 - - N1 N1 N1 N1
N1/ 
N2 D N1 N1 N1 - N1 N2 N2 N2 N2 N2 N2 N2 N1 N1 47.1% When items from the CPRS were added to this analysis, a fifth factor emerged, comprising CPRS items tapping depression

Emsley 2001 347 75%~ 38 (SD=9)~ 13 (SD=9)~ Xhosa in-/out- 
patients n/r n/r DSM-IV Schizophrenia Principal components Orthogonal Eigenvalues >1; 

variance explained 5 (10) P P P P P P P B P P P P P P P P P P B B C B C C C C C C C C N1 N1 N1 N1 N1 C N1 N1 N2 C N1 B N1 N1 N2 - N2 N2 N1 - 49.3%
Found 10 factors with eigenvalues greater than unity, but reported a five-factor model on the basis of previous research; 

shows that similar dimensions appear across very distinct cultures. Full sample was 422 (upon which the dempgraphics are 
based), but missing data left 347 cases for the item-level analysis

Minas 1994 114 63% 27 15-45 2# n/r acute inpatients 100% n/r DSM-III Mixed psychosis Principal components Oblique Eigenvalues >1 5 (7) H H H H - H - - - Dx Dx - Dx Dx Dx Dx Dx - - - - - C C C C C C C - N1 N1 N1 N1 N1 - N1 N1 C - N1 - N2 N1 N2 N2 N2 N2
N1/ 

C - 57.4%

Seven factors with eigenvalues >1, but final two contained 'only a few items and were likely to reflect idiosyncratic 
relationships between items'. Items not appearing were excluded on the basis of low base rate (10% or less) or low 

communality. Delusions of persecution had low communality, and so may possibly be distinct from other delusions. Loss 
of boundary delusions & hallucions separate out distinctly, with the remaining delusions sitting on a continuum between 

these

Peralta 1999 660 58% 36 (SD=14) 9 (SD=10) acute inpatients n/r n/r DSM-III-R Mixed psychosis Principal components Oblique Eigenvalue >1; 
scree 5 (forced) P P P Ho - Ho - - (Ho) - Ho (Ho) (P) P P P P P N2

(N2/ 
D) - (N2/ 

D) D D D D D D D (D) N1 N1 N1
N1/ 
N2

N1 (D) N1 N1 N1 (N 1) N1 N2 N2
N1/ 
N2

N1/ 
N2

N2 N2 N2 D D <50% Unsatisfactory solution, many important symptoms did not load on any factor

Stuart 1995 70 76% 32 (SD=10) n/r n/r acute, majority non-
chronic 0% nil DSM-III-R Mixed psychosis Full information 

factoring n/a
Eigenvalues >1; 

communality; 
improvement of fit

5 H H/ L H So/  
Pa - H Pa - - G G So G H L L H * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * n/r Full information factor analysis uses information on presence vs. absence of symptoms rather than continua of severity. 

Seperate analyses conducted on SANS and SAPS scales; also included BPRS items

Silver 1993 40 63% 46 (SD=20) 22 (SD=9) chronic inpatients 100% 1201 (SD=1332) DSM-III-R Schizophrenia n/r Orthogonal Eigenvalues >1 3 (6) - P - - - - D - - (-)N - - P - P - - - - - - (x) D D D D - D - - N N N N N - N N D P N - - - - - - - - - 55.6%
Excluded items definitely present in < 25% of cases (although this was only slightly different from the structure using 

items with >10% definitely present); removed SANS items which 'might be regarded as measures of performance in daily 
life rather than symptoms'

Chen 2000 95 n/r n/r n/r FEP FEP acute FEP 
inpatients n/r n/r n/r Mixed psychosis Multidimensional 

scaling n/a n/a 4+2 P P P P P P P X D Ma P P P P P P P D D D P D D D D D D Ma Ma Ma N N N N N D N N N X N N/ D N/ D N N N N N D D n/r Identified four main groups, with some spreading, particularly amongst the 'positive' group (suggestive of further structure) 
plus two individual symptoms (blocking, delusions of jealousy) which did not fit with any of the four main clusters

Vazquez-
Barquero 1996 86 50% n/r 15-54 FEP FEP acute FEP 

inpatients n/r n/r PSE-
CATEGO Schizophrenia Principal components Orthogonal Eigenvalue >1; 

interpretability 9 P2 P2 P2 P1 - P1 P2 P1 P1 P1 P1 - P2 P1 P2 P1 P1 P1 D D D D D D D D D D D D N N N N N D N N N N N N N N N N N N N N n/r
Possibly better thought of as a second-order factor analysis, as items were originally analysed, grouped according to results 

of the PCA (rather than a priori on the basis of the Andreassen subscale definition) and 18 items (6 negative, 12 positive) 
entered into the analysis. Olfactory hallucinations and somatic delusions did not correlate with any of these factors.

Toomey 1997 549 98%~ 49 (SD=13)~ 19 (SD=13)~ in(74%)/out 
patients n/r n/r DSM-III-R Mixed psychosis Common factor Orthogonal Eigenvalue >1; 

scree 9 (5) H H H - Ho Ho Pa Pa Pa D - - Pa L L L L L - - - - D D D D C D - D N1 N1 N1 N1 N1 D N1 N1 - - N1 Ho - N2 N2 N2 N2 N2
N1/ 

C - 40.8% Missing data, 630 participants but only 549 with full item level data. More than one third (11/30) of the items included in 
the factor analysis model had a base rate of less than 10%

Stuart 1995 70 76% 32 (SD=10) n/r n/r acute, majority non-
chronic 0% 0 DSM-III-R Mixed psychosis Full information 

factoring n/a
Eigenvalues >1; 

communality; 
improvement of fit

5+1+3 H H/ L H So/  
Pa - H Pa - - G G So G H L L H - - - - - D D D D D D D D N1 N1 N1 N1 N1 - N1

N1/ 
Al - Al Al - Al N1 N2 - N2 N2 Al - n/r

Combination of three separate analyses of Hallucinations/Delusions; Thought Disorder; and SANS symptoms; Also 
included BPRS items. Full information factor analysis uses information on presence vs. absence of symptoms rather than 

continua of severity.

Stuart 1995 70 76% 32 (SD=10) n/r n/r acute, majority non-
chronic 0% 0 DSM-III-R Mixed psychosis Sorted correlation 

matrix n/a n/a 9 + 11 H H H H - H Pa - - G G H Pa L L L L L - - - - C C C C C Ma - - N1 N1 N1 N1 N1 - N1 Al - Al Al - N2 N2 N2 - N2 N2 N1 - n/a Also included BPRS items, 11 SANS and SAPS items did not fit within the major clustering

Peralta 1999 660 58% 36 (SD=14) 9 (SD=10) acute inpatients n/r n/r DSM-III-R Mixed psychosis Principal components Oblique Eigenvalue >1; 
scree 12 Ha Ha Ha Ho Ho Ho Pa X Dx Dx Dx Ho Pa L L L L L B B B B D/  

Ma D D D D Ma Al/ 
D Ma N1 N1 N1 N1 N1 D N1 N1 N1 Al N1/ 

Al
B/  
N2

N2
N1/ 
N2

N2 N2 N2 N2 Al Al 66.0% Very similar structure was determined on the subsample of exclusively schizophrenia patients (13 factors, 67% of varience, 
the additional factor relating to religious delusions).

Lin   1998 70 59% 28 16-54 (SD=7) 4 (SD=4) acute inpatients n/r n/r DSM-III Schizophrenia Sorted correlation 
matrix n/a n/a 3 (12) Ha Ha Ha - - Ho Pa - - Dx Dx So R L L L L L B B Ag  - C C C C B - C - N1 N1 N1 N1 N1 D N1 N1 N1 N2 N2 N1 N1 N1 N1 N1 N1 N1 D D 100.0% Determined at least three main dimensions (positive, negative, disorganised) with further substructure in both positive and 

disorganised, and some individual items which fell separate from the three dimensions

Minas 1992 114 63% 27 15-45 2# n/r acute inpatients 100% n/r DSM-III Mixed psychosis Sorted correlation matrix; 
multidimensional scaling n/a n/a 4 / 6 + 8 H H H H - H Pa - X G G L G L L L L - X X X - C C C C C C C - N1 N1 N1 N1 N1 X N1 N1 C X N1 X N2 N1 N2 N2 N2 N2 N1 - 100.0%

Found at least three major groupings (hallucinations/delusions; thought disorder; negative symptoms); posited that paranoia 
comprises a separate, undermeasured, dimension (low communality, high base rate); found evidence for further meaningful 

structure within positive and negative symptoms

Scale for the Assessment of Positive Symptoms (SAPS) items Scale for the Assessment of Negative Symptoms (SANS) Items

Key: ~ % of full sample; # = estimated; FEP = first episode psychosis; - item did not load, or was not included due to low base rate; * = symptom not included in the analysis set; P = positice; H = hallucinations; Ha = Auditory Hallucinations; D = disorganisation; C = Cognitive Dysfunction; Ma = Mania; Al = Alogia; N1 = Negative Signe; N2 = Social Dusfunctions; L = Loss of Boundary delusions; Ho = Other hallucinations; So = somatisation; Pa paranoia; X = Symptom item loading by itself; Dx = Other delusions; G = grandiosity; B = Bizarre behaviour; Ag = Aggression; N = Negative

Full authorship of included articles (alphabetical order): Arora, Avasthi & Kulhara (1997); Chen & Chen (2000); Emsley, Niehaus, Mbanga, Oosthuizen, Stein, Maritz, Pimstone, Hayden, Laurent, Deleuze & Mallet (2001); John, Khanna. Thenarasu & Reddy (2003); Liddle (1987); Lin, Chen, Hwu, Lin & Chen (1998); Malla, Norman, Williamson, Cortese & Diaz (1993); Minas, Klimidis, Stuart, Copolov & Sing (1994); Minas, Stuart, Klimidis, Jackson, Singh & Copolov (1992); Mueser, Sayers, Schooler, Mance & Haas (1994); Peralta & Cuesta (1999); Sauer, Hornstein, Richter, Mortimer & Hisch (1999); Shatsel, Gur, Gallagher, Helmberg, Cannon & Gur (1992); Silver, David, Kaplan, Hadkez, Tudi, Darnel, Calev & Lerer 
(1993); Stuart, Malone, Currie, Klimidis & Minas (1995); Toomey, Kremen, Simpson, Sampson, Seidman, Lyons, Faraone & Tsuang (1997); Vazquez-Barquerro, Lastra, Nunez, Castanedo & Dunn (1996).
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That the combination of these broad, heterogeneous subscale scores into factors has the 

potential to produce misleading findings within studies seeking to identify the 

dysfunctions underlying these symptoms has been identified in several studies to date. 

Hughes (et al., 2002), in a study examining the relationship between symptom factors and 

neuropsychological variables found that when using a three-factor model of symptoms 

extracted from the PANSS (positive, negative and disorganised factors: Peralta, de Leon 

& Cuesta, 1992) no relationships could be identified, however, when using a more 

complex model (5 factors: positive, negative, disorganised, excitement, social dysfunction 

– the major difference being the division of the negative factor into negative and social 

dysfunction groupings: Peralta & Cuesta, 1994), significant correlations could be 

identified with neuropsychological variables. Similarly, a study from the Iowa group 

(Flaum et al., 1995) found that while the ‘reality distortion’ dimension within the three-

factor model was predictive of left superior temporal gyral volume in a magnetic 

resonance imaging (MRI) study of 166 individuals diagnosed with schizophrenia 

spectrum disorders, this relationship was wholly explained by the degree of hallucinations 

rather than delusions experienced by the individual.  

 

Similarly, there are numerous examples of more specific, and smaller symptom groupings 

than those proposed within the three-factor model having independent external 

correlates. For example, the degree of paranoid delusions (but not positive or negative 

symptoms as a group) has been shown to strongly correlate with left planum temporale 

absolute volume (Kwon et al., 1999), delusions of alien control have been linked with 

hyperactivation of the right inferior parietal lobule and cingulate gyrus (Sharma & 

Harvey, 2000), delusions of guilt correlated with reduced activity in the right thalamus 

(Erkwoh, Sabri, Willmes, Steinmeyer, Bull & Sass, 1999), and grandiose delusions 

associated with reduced activity in the left frontal, left temporal and left and right parietal 
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lobes (Erkwoh et al., 1999). Similarly, while the Erkwoh (et al., 1999) study identified 

some similarities in the cerebral blood flow (rCBF) correlates of the symptoms blunted 

affect, lack of spontaneity of conversation, motor retardation and avolition, each of these 

symptoms was also shown to have some independent rCBF correlates in their sample.  

 

In sum, the three-factor model of schizophrenia, describing ‘reality distortion’, ‘negative’ 

and ‘disorganised’ symptom factors, has been seductive in its simplicity, the fact that it 

has been identified by independent research groups across the globe, in acute and 

chronic cohorts, and that these factors have displayed distinct patterns of relationships 

with treatment factors, neuropsychological, neurofunctional and neurostructural 

variables. This has been crucial in advancing the literature in this area, clearly displaying, 

as Smith (1999, p. 245) notes, “that the SANS/SAPS scheme has been a Procrustean bed 

we had best get out of”. However, like the two-factor positive and negative model, the 

spotlight of focussed research on the three-factor model has clearly shown that there are 

limitations to this conception of schizophrenia, that if ignored, may serve to obscure 

research efforts to identify the causes underlying its manifestations. The complex clinical 

picture of schizophrenia clearly deserves a symptomatological description able to 

reproduce more than a simple rough sketch of its intricacies, and these issues are 

examined in subsequent sections.  
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Further Down the Rabbit-Hole: Different Scales, Different Models 

In parallel with the examination of the three-factor model of schizophrenia that was 

largely defined from factor analysis of the SANS and SAPS scales, investigations of the 

other major instrument for assessing the symptoms of schizophrenia, the PANSS, 

pointed to a different symptom model.  

 

A French group, Lepine, Piron and Chapotot (1989) first reported a principal 

components analysis of the PANSS items, on a sample of 101 individuals predominantly 

experiencing chronic schizophrenia. Their analysis identified 8 factors with eigenvalues 

greater than one, but following application of criteria requiring at least three items per 

factor and removal of split loadings, orthogonal rotation identified four factors, labelled 

‘negative’, ‘excitement’, ‘mood disturbance’ and ‘paranoia’, accounting for 53% of the 

variance in the scale5. In the following year, Stanley Kay, the principal author of the 

PANSS, along with Serge Sevy published a far more influential analysis, albeit with highly 

similar findings. Their study examined a mixed sample (acute and chronic participants, 

mean duration of illness was 11 years) of medicated individuals with a DSM-III diagnosis 

of schizophrenia, and, importantly, individuals diagnosed with schizoaffective disorder 

along with any other diagnosable DSM Axis I disorder were excluded. A principal 

components analysis with orthogonal rotation identified seven principal components 

with eigenvalues greater than unity, explaining 65% of the scale variance. However, as 

the last three factors extracted (labelled as ‘cognitive’, ‘paranoia’ and ‘stereotyped 

thinking’) had eigenvalues less than 2, contained less than 5 symptom items each and 

                                                 
5 Lindenmayer, Bernstein-Hyman and Grochowski (1994) later report the Lepine, Piron and Chapotot 
(1989) study as including 331 individuals, and identifying a five factor structure following principal 
component analysis with orthogonal rotation, with factors labelled as ‘negative’, ‘excitement’, ‘cognitive’, 
‘positive’ and ‘depression/anxiety’. As only a conference abstract was published for the Lepine et al (1989) 
study, it is not entirely clear as to which description of the results is most accurate. The version described 
here in the body of the text relates to that in the published abstract.  
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their component symptom items also had non-trivial loadings (≥0.40) on the first four 

factors, these were disregarded as simply describing error variance or factors of minor 

influence. As will be described in the subsequent section, this is not necessarily an 

appropriate treatment of these factors. Regardless, the remaining factors together 

explained 52% of the variance in the data and were labelled as follows: ‘positive’, 

comprising the symptom items of unusual thought content, delusions, grandiosity, lack 

of insight, and hallucinatory behaviour; ‘negative’, being emotional withdrawal, passive 

social withdrawal, lack of spontaneity of conversation, blunted affect, poor rapport, poor 

attention, active social avoidance, motor retardation, disturbance of volition, and 

mannerisms; ‘behavioural excitement’, comprising the items of poor impulse control, 

excitement, tension, hostility and uncoperativeness; and ‘depressive’, reflecting anxiety, 

guilt feelings, depression, somatic concern and preoccupation. Two symptom items of 

particular relevance to a description of schizophrenia, namely ‘conceptual 

disorganisation’ and ‘suspiciousness/persecution’, the only items within the PANSS 

reflecting these clinical concepts, were not included in the factor structure. Kay and Sevy 

(1990), from plots of the loadings of these four factors, proposed a ‘pyramidical model’, 

where the four factors could be conceptualised as points on a pyramid, with polar 

opposite symptom dimensions arranged as such. The model also attempted to straddle 

the divide between dimensional and categorical approaches to conceptualising 

schizophrenia, with diagnostic subtypes proposed as arising from the presence of 

adjacent factors in the model, for example, the combination of ‘positive’ and ‘depressive’ 

factors producing the paranoid schizophrenia subtype. The schematisation of the model 

is provided below in Figure 4.  

 



 80

 
Figure 4: Schematised ‘pyramidical model’ of schizophrenia of Kay and Sevy 
(1990).  
 
 

Stanley Kay died suddenly in 1990 shortly after presenting work at a 

neuropsychopharmacology conference. His colleagues from the Albert Einstein College 

of Medicine in New York and their collaborators continued with and expanded on Kay’s 

work, in particular Jean-Pierre Lindenmayer, Serge Sevy, Leonard White and Maurice 

Bell. In parallel, however, other groups examined this issue: Peuskens in 1992 examined 

data from the international Risperidone trial database (1362 participants) and also 

identified seven factors in a principal component analysis of the PANSS. While these 

were not identical to the seven that Kay and Sevy (1990) identified in their study, the first 

four were largely consistent and retained.  

 

Subsequent research, however, could not sustain Kay’s original four-factor 

conceptualisation of the PANSS. A Swedish group (Lindstrom & von Knorring, 1993), 

examined the factor structure of the PANSS in 120 individuals diagnosed with DSM-IIIR 

schizophrenia, who were experiencing substantial negative symptoms and a chronic 

course, participating in two medication trials. Their principal components analysis (with 

orthogonal rotation) identified nine components with eigenvalues greater than unity, and 
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similar to Kay and Sevy (1990), four components attained eigenvalues greater than two. 

However, in contrast to that earlier study, a factor described as ‘cognitive’ (comprising 

poor attention, disorientation, conceptual disorganisation, difficulties in abstract thinking, 

and preoccupation) emerged as explaining the most amount of variance (18%, eigenvalue 

of 5.4), followed by ‘negative’, ‘mood disturbance’ and ‘positive’ factors, with an 

‘excitement’ factor emerging fifth with an eigenvalue greater than 1.5. While the 

prominence of the ‘cognitive’ factor in the Swedish analysis may largely be a function of 

the chronic nature of the participant group in comparison to the mixed group in the New 

York study, it clearly showed that a ‘cognitive’ factor within the PANSS item set could 

not simply be written off as a factor of minor influence or reflecting simply error 

variance as the Kay and Sevy (1990) study had done. Through examination of the Kay 

and Sevy (1990), Peuskens (1992), and their own principal component analyses, 

Lindstrom and von Knorring (1993) proposed that a fifth, ‘cognitive’ factor should be 

added to Kay and Sevy’s (1990) pyramidal symptom model.  

 

Back across the Atlantic, Kay’s colleagues had come to a similar conclusion. Bell, Lysaker 

and Millstein in 1992 found these same five factors in a sample of 110 chronic 

outpatients, explaining 52% of the variance in the PANSS. Lindenmayer, Bernstein-

Hyman and Grochowski (1994) re-analysed the original Kay and Sevy (1990) dataset, 

and, guided by the Cattell (1966) scree criteria, also identified the five factors suggested in 

the Lindstrom and von Knorring (1993) study (although there were slightly different 

items falling into each component). Three further studies by these North American 

groups from distinct cohorts again replicated this five factor structure in chronic 

outpatients diagnosed with DSM-III-R schizophrenia or schizoaffective disorder (Bell, 

Lysaker, Beam-Goulet, Milstein & Lindenmayer, 1994); geriatric inpatients (with ‘lifetime’ 

DSM-III-R diagnoses of schizophrenia on the basis of chart review: White et al., 1994); 
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and amongst inpatients both while receiving neuroleptic medication and following a one-

week placebo washout period (Lindenmayer, Grochowski & Hyman, 1995). It should be 

noted that in each case, the principal components analyses consistently extracted more 

than five components with eigenvalues greater than unity, and that the five factor models 

extracted accounted for between 50-60% of the variance in the item set. A largely similar 

factor structure of the PANSS was also identified by an independent group amongst a 

group of 70 Japanese in- and out- patients diagnosed with DSM-III-R schizophrenia 

(Kawasaki et al., 1994).  

 

In subsequent years, at least eight exploratory principal component analyses of PANSS 

ratings for individuals with a diagnosis of schizophrenia or schizophrenia-spectrum 

disorders, from independent research groups across Europe, Asia and North America 

have also identified a five-factor structure from within the scale largely similar to these 

earlier studies, using both oblique and orthogonal component rotations, in- and out- 

patients, acute and chronic, medicated or otherwise (see Table 10: Dollfus & Petit, 1995; 

Higashima et al., 1998; Honey et al., 2003; Lancon, Auquier, Nayt & Reine, 2000; 

Lykouras et al., 2000; Mass, Schoemig, Hitschfeld, Wall & Haasen, 2000; Meagher et al., 

2001; Wolthaus et al., 2000). Indeed, that a five-factor structure underlies the PANSS has 

so permeated the literature in this area, that several studies have, a priori, forced a five 

factor structure in their principal component analyses of PANSS items (e.g. Table 10: 

Emsley, Rabinowitz, Torreman, RIS-INT-35 working group, 2003; Fresan et al., 2005; 

Lancon, Aghababian, Llorca & Auquier, 1998; Lancon, Auquier, Nayt & Reine, 2000; 

Marder, Davis & Chouinard, 1997).  
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Nakaya   1999 86 45% 32 13-64 
(SD=10) 7 1-32 (SD=8) Acute inpatients (admission) 100% 1041 (100-4900) DSM-III-R Schizophrenia Principal components Orthogonal Eigenvalues >1, scree 5 (4) P C P E P E E N N N N/ C (P) N C1 - - - - - - - - - - - - - - - - * * * * * * 70.0% Symptoms rated within one week of acute admission

Dollfus      1995 57 33% 40 (SD=14) 9 (SD=9) Acute inpatients (31% FEP) 100% n/r Polydiagnostic Mixed psychosis Principal components Orthogonal Eigenvalues >1 (5 
factors) 5 P D P E D P E N N N N - N E M M - M - (-)D N E (-)D - D P N - N D * * * * * * 59.5% Symptoms rated at admission; only retained items with loadings >0.50

Dollfus      1995 57 33% 40 (SD=14) 9 (SD=9) Acute inpatients (31% FEP) 100% n/r Polydiagnostic Mixed psychosis Principal components Orthogonal Eigenvalues >1 (5 
factors) 5 P C P E - P E N N N N - N E E E M E/  M C M N E C M C P N - N/  C - * * * * * * 58.0% Symptoms rated at discharge; only retained items with loadings >0.50

Wolthaus     2000 138 77% 23 16-42 (SD=5) n/r n/r Acute in-/out- patient, first or 
second episode n/r n/r DSM-IV Schizophrenia 

spectrum Principal components Oblique Eigenvalues >1, scree 5 P C P E P P E N N N N C N C P M M M - M N E P C C P C E C/  P N * * * * * * N/R Only reported factor loadings >0.5; the symptom 'mannerisms and posturing' did not satisfy this criteria for any factor

Bunk   1999 44 43% n/r n/r n/r n/r Inpatients, unspecified n/r n/r DSM-IV 
(retrospective) Mixed psychosis Principal components Orthogonal Eigenvalues >2 5 W - P E E - E - - E W C W C C P C C (C) - E E (C) - P P - E E W * * * * * * 44.0% Childhood onset schizophrenia; retrospectively rated, used categorical ratings of symptoms (present/absent) from hospital 

records

Lindenmayer   1995 517 88% 37 18-65 15# n/r Mixed inpatients (acute/chronic) 100% n/r DSM-III-R Schizophrenia Principal components Orthogonal Scree + Eigenvalues 
>=1.5 5 P C P E P P E N N - N C N P - M M M C M - E P C C - - E - N * * * * * * 51.7%

Lindenmayer   1995 517 88% 37 18-65 15# n/r Mixed inpatients (acute/chronic) 1-week washout nil DSM-III-R Schizophrenia Principal components Orthogonal Scree + Eigenvalues 
>=1.5 5 P C P E P P E N N - N C N P - M M M C M - E P C C - - E - N * * * * * * 56.2%

Lindenmayer     1994 240 75% 31 18-68 9 0-42 Mixed inpatients (acute/chronic) 99% n/r DSM-III Schizophrenia Principal components Orthogonal Eigenvalues >1, scree 5 P C (P) E P P E N N N N C N * M M M E C M (N) E/  N P C C P/  C * E M N * * * * * * 57.5% Dropped items that were not purely loading (unless >.6 on one factor and <.4 on another)

Kawasaki 1994 70 76% 26 18-40 5 0--19 Mixed inpatients (acute/chronic) 99% 630 (0-2625) DSM-III-R Schizophrenia Principal components Orthogonal Eigenvalues >1.5, 
scree 5 (6) P C P E (e/ p) E E N N N N C N N (c/ d) E M E N M N E P C C C N E P E * * * * * * 68.7% Sixth component did not load specifically on any item, some items (somatic concern, grandiosity) had low, shared loadings 

across two factors

Lykouras 2000 258 78% 32 (SD=11) 10 (SD=7)~ Mixed inpatients (acute/chronic) 100% n/r DSM-III-R Schizophrenia Principal components Orthogonal Eigenvalues >1.5, 
scree 5 (7) P C P E P P E N N N N C N C (e/ m) M/ e M E (n/ c) M N E P C C (p/ m/ 

e) (n/ c) E (n/ c) (e/ p/ 
n) * * * * * * 59.9%

Eigenvalue >1 solution showed that the 'positive' dimension split into halves, and a further factor solely loading on somatic 
concern. The details of this structure were not reported, although it explained 66.8% of the variance. Items in parentheses were 
dropped from the structure as they did not load cleanly on a single factor. Confirmatory factor analysis indicates that this model 

represents a poor fit to the data

Lindenmayer 1995 240 75% 31 18-68 9 0-42 Mixed inpatients (acute/chronic) 99% n/r DSM-III Schizophrenia Principal components Orthogonal Eigenvalues >1, scree 5 (8) P C P E P P E N N N N C N - M M M E C M - - P C C - - E M N * * * * * * 57.5%
Retained all items but factor loadings "disclosed a number of items which loaded equally on more then one factor - and were 
subsequently dropped from further analyses" - stereotyped thinking, uncoperativeness, lack of judgement, motor retardation, 

disturbance of volition, hallucinations

Mass    2000 253 85% 35 (SD=11) 8 (SD=9) Unclear: some acute inpatients 95% n/r ICD-10 Schizophrenia 
spectrum Principal components Orthogonal Eigenvalues >1 5 P C P E E - E N N N N C N - - M M E E M - E P - C - - E - N * * * * * * 72.3% Excluded suspiciousness, somatic concern and motor retardation due to low communalities; only reported items with factor 

loadings >0.55; other missing items failed to have clear high loadings on a single factor

Bell   1993 231 75% 33 (SD=7) 11 (SD=9) Mixed predominantly inpatient 
(acute/chronic) 99% n/r DSM-III Schizophrenia 

spectrum Principal components Orthogonal Eigenvalues >2, scree 5 (7) P C P E P P E N N N N C N C P M M C C M N E P - C C N E N M * * * * * * 57.0% Re-analysis of Kay & Sevy, 1990 data

White   1997 1233 59% 47 (SD=20) n/r n/r Mixed (re-analysis of previous 
studies) n/r n/r n/r Schizophrenia 

spectrum "Factor Analysis" Orthogonal Eigenvalues >1 5 P - P E P - E N N N N C N C M M M M N M N E P - C - C E C - * * * * * * 51.0%

Guy 1975 3596 50%~ 42 n/r >2 n/r Mixed (unspecified) n/r n/r n/r schizophrenia' Principal components Orthogonal n/r 5 * P P E P E E N N * * * * * M M M E E M N E P N * * * * * * * * * * * * 62.7% Summary of data from 450 clinical drug trials

Davis 2001 2914 68% n/r 18-65 n/r n/r Mixed clinical trial participants 
BPRS >18 96% n/r DSM-III-R Schizophrenia 

spectrum "Factor Analysis" n/r n/r 5 P P P E P P E N N N N D N P M M M D D M N E P D D P D E P N * * * * * * n/r Doesn't specify the specifics of the derivation of the factor analysis model; showed that olanzapine produced specific, 
differential, benefits over haloperidol on individual symptoms and factor dimensions

Lancon   1999 85 71% 36 (SD=11) 12 (SD=6) Mixed in-/out- patient 100% 1320 (SD=819) DSM-III-R Schizophrenia Principal components Orthogonal Eigenvalues >1.5 5 P C P - P P E N N N N C N M P M P M M P N E E C C E E C E N * * * * * * 54.7%

Lancon   1999 342 60% 37 (SD=11) 13 (SD=9) Mixed in-/out- patient, 37% 
chronic 100% 988 (SD=636) DSM-III-R Schizophrenia Principal components n/r n/r (?forced) 5 P C/  P P E P P E N N N N C N E P/  M M M E C/  

P/ E M N E P C C P N/  C E N N * * * * * * 57.5%

Higashima   1998 73 74% 26 17-40 5 0-19 Mixed in-/out- patients  97% 647 (0-3025) DSM-III-R Schizophrenia Principal components Orthogonal Eigenvalues >1 5 P C P E - - E N N N N C N - - - M E - M N E - C C P N - - E * * * * * * 69.7% Dropped almost one third of items because they did not have pure loadings

Dollfus      1991 70 46% 41 20-84 
(SD=14) 7 0-40 (SD=3) Mixed in-/out- patients (57% 

acute) 99% n/r Polydiagnostic Mixed psychosis Principal components Orthogonal Eigenvalues >1 5 P D P E E P P/  E N N N N - N - M M - M N - D E D M M P D - D N * * * * * * 56.0% Only retained items with loadings >0.5

Honey 2003 100 77% 35 (SD=9) 10 (SD=10) Mixed in-/out/ patients 
(acute/chronic) n/r n/r DSM-IV Schizophrenia Principal components Orthogonal Eigenvalues >1 5 P N P - P - E N N N N C N C C M M M C M - - P C E/  N C/  P N E P N * * * * * * 67.5% Only reported items with communality >0.5

Loza   2003 146 63% 34 (SD=8) 8# n/r Mixed in- (58%)/out- patients, 2 
months post acute admission 100% n/r DSM-IV Schizophrenia 

(paranoid) Principal components Orthogonal Eigenvalues >1 5 P D/  P P P P S / P S/  P N N N/  D N D/  P N D S S/ P S S/  P D/  P S N P P C C D/  P N S/  P P N * * * * * * 74.1% All loadings greater than 0.4 retained as loading significantly on the factor

Loza    2003 104 60% 34 (SD=8) 8# n/r Mixed in- (14%)/out- patients, 6 
months post acute admission 100% n/r DSM-IV Schizophrenia 

(paranoid) Principal components Orthogonal Eigenvalues >1 5 P C1/ 
C2 P P P N P N N N N C1 N C1

M/  
C2 M M M N M N P P P M/  

C2
C1 N P N N * * * * * * 68.7% All loadings greater than 0.4 retained as loading significantly on the factor

Canceil 2002 72 68% 40 (SD=10) 16 (SD=10) Chronic outpatients n/r n/r ICD-10 and DSM-III-
R

Schizophrenia 
spectrum Principal components Orthogonal n/r  5 P D P D D P E N N N N N N - - M - M/ E - M - - - - D - D - - - * * * * * * n/r Suggests that anxiety and depression could be two distinct levels in one dimension; same for excitement and hostility

White   1994 134 40% 73 (SD=6) 44 (SD=9) Chronic, geriatric n/r n/r DSM-IIIR Schizophrenia 
(lifetime) Principal components Oblique Scree 5 P D P E P P E E W D W D D P M M M M D M E W P D D D D E D W * * * * * * n/r

Shows that symptoms do not necessarily 'burn out' completely - otherwise would have fallen to a single dimension (all negative). 
The symptom 'guilt feelings' was included under the 'affective' factor, but loading was only 0.04. Confirmatory analysis of the 5-
factor model generated from exploratory factor analysis shows a poor fit to the data. There were 9 PANSS items that did not 

appear to load particularly well on any factor.  

Harvey 1996 135 100% 38 n/r 16 n/r Unclear, possibly chronic 
inpatients 2-week washout nil DSM-III-R Schizophrenia Principal components Orthogonal Eigenvalues >1 5 * D P E P P E N N * * * * * P M M M D M N E P D * * * * * * * * * * * * n/r

Used the BPRS rather than the PANSS; Noted that neuroleptic medication did not change the factor structure of symptoms of 
schizophrenia, nor did differentiating between those that responded to medication or otherwise. This model did not meet 

criteria for an adequate model fit

Bell   1993 146 95% 40 (SD=8) 17 (SD=8) Chronic in- (63%)/out- (37%) 
patients 85% n/r DSM-III Schizophrenia Principal components Orthogonal Eigenvalues >2, scree 5 (8) P C P E P P E N N N N C N E M M M E C M N E P C C P C E M N * * * * * * 52.0% Allowing correlated factors was an improvement over restraining the factors to be orthogonal. Confirmatory factor analysis of 

the model indicated that it was inadequate to describe the data that generated it.

Bunk   1999 44 43% 54 (SD=9) 42 n/r Follow-up (unspecified) n/r n/r DSM-IV Schizophrenia (75%); 
25% asymptomatic Principal components Orthogonal Eigenvalues >2 5 P - E E P P E - N M N N N C-Mo M M n p C-Mo M N N - P M M - E C-Mo - * * * * * * 52.5% Used categorical ratings of symptoms (present/absent); 25% asymptomatic

Emsley 2003 167 n/r n/r n/r n/r n/r FEP naïve nil DSM-IV Schizophrenia 
spectrum Principal components Orthogonal Forced 5 factor 5 (forced) P C P E P P E N N N N C N C E M M M M M N E P C C M C E C N * * * * * * 53.7%

Emsley   2003 535 71% 26 (SD=7) 1 (SD=3) FEP 100% n/r DSM-IV Schizophrenia 
spectrum Principal components Orthogonal Forced 5 factor 5 (forced) P C P E P P E N N N N C N C M M M M C M N E P C C P N E C N * * * * * * 54.7%

Czobor 1996 142 n/r 33 (SD=8)~ 12~ (SD=7)~ Inpatients, 1 week placebo nil nil RDC, DSM-III Schizophrenia 
spectrum Principal factors Orthogonal Eigenvalues >1, scree, 

forced 5 (forced) * P / N P E P E E N N * * * * * M A A E/  A N M M/  N E P N * P * * * * * * * * * * 64.3% Placebo cohort; forced five-factor models at each time point had inadequate fit according to confirmatory factor analyses

Lancon    2000 118 59%~ 37 (SD=7) 13~ (SD=7)~ Acute inpatients (admission) 100%~ 988 (SD=637)~ DSM-III-R Schizophrenia Principal components Orthogonal Forced 5 factor 5 (forced) P E/  C P E P P E N N N N C N - - M M E - M N - P C C P - E - N * * * * * * 64.3% Forced five factor analysis, using 24 of the 30 items of the PANSS. Only items with communality greater than 0.40 retained.

Lancon   1998 205 60% 36 (SD=10) 11 (SD=8) Mixed in-/out- patients 100% 1320 (SD=820) DSM-III-R Schizophrenia n/r Orthogonal Forced 5 factor 5 (forced) P P / C P E P P E N N N N C N E - M M E C M N E P C C P - - N / M N * * * * * * 57.0% Forced 5-factor solution

Lancon   1998 205 60% 36 (SD=10) 11 (SD=8) Mixed in-/out- patients 100% 1320 (SD=820) DSM-III-R Schizophrenia n/r Orthogonal Forced 5 factor 5 (forced) P P / C P E P P E N N N N C N - M P / M M E - M N E P C - - - E - N * * * * * * 61.9% Forced five factor solution after dropping items

Marder   1997 88 83%~ 37~ 18-67 
(SD=10)~ 16~# n/r Chronic inpatients placebo nil DSM-III-R Schizophrenia Principal components Orthogonal Forced 5 factor 5 (forced) P D P E E P E N N N N D N P P M M M D M N E P D D E D E D N * * * * * * 64.0% Placebo cohort; forced five-factor; suggests that the 'five dimensions' remain reasonably stable whether medicated or not and 

across illness stages

Marder 1997 88 83%~ 37~ 18-67 
(SD=10)~ 16~# n/r Chronic inpatients 100% 1000 DSM-III-R Schizophrenia Principal components Orthogonal Forced 5 factor 5 (forced) P D P E P P E N N N N D N P P M M M D M N E P D D E D E P E/  N * * * * * * 65.0% Haloperidol treated cohort; forced five-factor structure

Marder 1997 347 83%~ 37~ 18-67 
(SD=10)~ 16~# n/r Chronic inpatients 100% 808 DSM-III-R Schizophrenia Principal components Orthogonal Forced 5 factor 5 (forced) P D P E P P E N N N N D N P M M M M D M N E P D D P D E P N * * * * * * 67.0% Risperidone treated cohort; forced five-factor; showed that risperidone had significantly greater improvement relative to 

heloperidol on negative, excitement, and mood dimensions

Lancon   2000 224 59%~ 37 (SD=7) 13~ (SD=7)~ Chronic outpatients 100%~ 988 (SD=637)~ DSM-III-R Schizophrenia Principal components Orthogonal Forced 5 factor 5 (forced) P P P E P P E N N N N C N - - M M E - M N - P C C P - E - N * * * * * * 62.1% forced five factor analysis, using 24 of the 30 items of the PANSS. Only items with communality greater than 0.40 retained. 

Table 10: Symptom structures identified in studies examining the relationship between symptoms in the Positive and Negative Syndrome Scale or the Brief Psychiatric Rating Scale at the item level. Part One: Five-factor structures only

Key: ~ = % of full sample; # = estimated; FEP = first episode psychosis; - item did not load or was not included due to low base rate; * = symptom not included in the analysis set; P = positive' W = withdrawal; C = cognitive; D = disorganisation; N = negative; E = excitement; S = suspiciousness; A = anxiety; M - mood disturbance; So = somatisation; C-Mo = Cognitive/motor; Mo = motor; Ap = autistic preoccupation; H = hostility; G = grandiosity. Schizophrenia spectrum refers to a combination of schizophrenia, schizophraniform and/or schizoaffective.
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Lancon  1999 342 60% 37 (SD=11) 13 (SD=9) Mixed in-/out- patient, 
37% chronic 100% 988 (SD=637) DSM-III-R Schizophrenia Principal 

components n/r n/r (?forced) 3 S P P P P S P N N N N P N P S S S P P S N P P P P P P P - N * * * * * * 46.6%

Lancon 1999 85 71% 36 (SD=11) 12 (SD=6) Mixed in-/out- patient 100% 1320 (SD=819) DSM-III-R Schizophrenia Principal 
components Orthogonal n/r (?forced) 3 P D P D D P D N N N N D N D P P P P D P N D D D D D D D D N * * * * * * 41.8%

Meagher 2001 129 58% 70 (SD=11) 44 (SD=9) Chronic inpatients 100% 816 (SD=1086) DSM-IV Schizophrenia Principal 
components n/r Eigenvalues >1, scree 3(4) P C - P P P P N N N N N/  C N N - - - - - - - - - - - - - - - - * * * * * * 66.2% Used only the 14 'positive' and 'negative' PANSS items;  identified a fourth factor 

with eigenvalues >1 but no items loaded substantially on it

Nakaya   1999 86 45% 32 13-64 
(SD=10) 7 1-32 (SD=8) Acute inpatients (8 

weeks post admission) 100% 1607 (100-7150) DSM-III-R Schizophrenia Principal 
components Orthogonal Eigenvalues >1, scree 3 P P P P (C) P P N N N N C N N/ P - - - - - - - - - - - - - - - - * * * * * * 61.0%

Symptoms rated 2 months after index acute admission; suggests that factor 
structure changes with treatment (negative factor stable; excitement and positive 

merge to a mixed factor)

Harris  1999 40 73% 35 16-65 (SD=8) 13 (SD=8) Chronic in-/out- patient 100% 661 (SD=637) DSM-III-R schizophrenia Principal 
components Orthogonal Eigenvalues >1 3 P D P D D P P N N N N D N D * * * * * * * * * * * * * * * * * * * * * * 68.8% Used only the 14 'positive' and 'negative' PANSS items  

Van Der Does 1995 65 74% 21 16-26 (SD=2) n/r n/r Acute inpatient, index 100% 873 (SD=575) DSM-III-R Schizophrenia Principal 
components Oblique Eigenvalues >1, scree 4 * D P D - P D N N * * * * * D P M D D M N - P M * * * * * * M N D D D D 55.9%

Used the BPRS-E rather than the PANSS; suggested that the dimensional 
structure changes over time, and as such is dependant on the phase of illness that 

symptoms are measured in. However, this analysis also included numerous 
asymptomatic cases, from which artifacts may have arisen

Van Der Does 1995 55 n/r n/r n/r n/r n/r Outpatients ( 4 months 
post acute admission) n/r n/r DSM-III-R Schizophrenia Principal 

components Oblique Eigenvalues >2, scree 4 (8) * P - E P N E N N * * * * * M E M E N M N E P M * * * * * * M P - E E E 53.0%

Used the BPRS-E rather than the PANSS; suggested that the dimensional 
structure changes over time, and as such is dependant on the phase of illness that 

symptoms are measured in. However, this analysis also included numerous 
asymptomatic cases, from which artifacts may have arisen

Van Der Does 1995 45 n/r n/r n/r n/r n/r

Mixed in- (13%)/out- 
(87%) patients, 15 
months post acute 

admission

n/r n/r DSM-III-R Schizophrenia Principal 
components Oblique Eigenvalues >2, scree 4 (8) * P P P P M D N N * * * * * D M M D D/  N M M N M D * * * * * * M P D P P D 58.6%

Used the BPRS-E rather than the PANSS; suggested that the dimensional 
structure changes over time, and as such is dependant on the phase of illness that 

symptoms are measured in. However, this analysis also included numerous 
asymptomatic cases, from which artifacts may have arisen

Van Der Does 1993 65 74% 21 16-26 (SD=2) n/r n/r Acute inpatients, recent 
onset 99% 873 (SD=575) DSM-III-R Schizophrenia Principal 

components Oblique Eigenvalues >1, scree 4 (7) * D P D - P D N N * * * * * D P M D D M N - P M * * * * * * M N D D D D 55.9% Used the BPRS-E rather than the PANSS

Hwu 2002 163 55% 30 (SD=7) 8# n/r Acute inpatients (41% 
FEP) 100% 1038 (SD=839) DSM-V Schizophrenia Cluster analysis of 

correlation matrix n/a n/a 4 P C P E - P E N N N N N N C - - (M) E - (M) N E P N C - N E C E * * * * * * n/r All of the PANSS supplementary excitability items loaded on the 
'excitement/hostility' dimension

Liu 1997 60 47% 28 (SD=8) 3 (SD=3) Acute inpatients 100% n/r DSM-IV Schizophrenia 
spectrum

Principal 
components Orthogonal Eigenvalues >1 4 P D P E P P E N N N N D N * * * * * * * * * * * * * * * * * * * * * * * 72.8% Used only the 14 'positive' and 'negative' PANSS items  

El Yazaji 2002 81 88% 30 (SD=7) 6 (SD=5) Acute inpatients nil nil DSM-IV Schizophrenia Principal 
components Orthogonal Eigenvalues >1, scree 6 P C P E P P E N N N N N/ C N D M M M - D M N - P/ C - N P N E N N * * * * * * 56.7% Only reported loadings >0.40

Loza 2003 223 67% 34 (SD=8) 8# n/r
Mixed in- (74%)/out- 
patients, 1 month post 

acute admission
100% n/r DSM-IV Schizophrenia 

(paranoid)
Principal 

components Orthogonal Eigenvalues >1 6 E/  
D/ P D/ C P E/  

N/ D E P E N N N N D N E/  D E E M E D M/  
D N E/ D E / 

D/ P E C D N N/ D D/  P N * * * * * * 72.1% All loadings greater than 0.4 retained as loading significantly on the factor

Lee 2003 105 72% 35 (SD=9) 13 (SD=9) Chronic in-/out- 
patients 93% 478 (SD=730) DSM-IV Schizophrenia Principal 

components Orthogonal Scree 5 (6) P D P E P/ E P E N N N N D N D (So)/ 
M M M M D M N E D D D P (n/ d) E D N * * * * * * 67.6%

Somatic concern fell into its own sixth factor, but was not retained by the authors 
(eigenvalue >1, but explained less than 5% of varience); disturbance of volition 
did not load strongly onto any factor; results of the study indicated differential 

relations between the factor scores and factor scores of a depression rating scale.

Silver 1993 40 63% 46 (SD=20) 22 (SD=9) Chronic inpatients 100% 1201 (SD=1332) DSM-III-R Schizophrenia n/r Orthogonal Eigenvalues >1 6 * D D E - S S N N * * * * * D D M - Mo - N S D S * * * * * * * * * * * * 74.6% Used the BPRS rather than the PANSS; identified six factors but then restricted 
analysis to three factors

Emsley 2003 535 71% 26 (SD=7) 1 (SD=3) FEP 100% n/r DSM-IV Schizophrenia 
spectrum

Principal 
components Orthogonal Eigenvalues >1 7 P C P E P P E N N N N C N C A A M A Mo M Mo E P C C P N E P N * * * * * * 61.7%

Cuesta 2002 94 72% 28 (SD=9) 2# n/r FEP, inpatients 11% n/r DSM-IV Mixed psychosis Principal 
components Oblique Eigenvalues >1 7 P C P E E S S N N N N - N - P E * E M M N S P - C S C H M N * * * * * * 68.9% Only reported items with factor loadings >0.5; A further factor was formed but 

was not clinically interpretable

Kay 1990 240 75% 33 18-68 
(SD=10) 11 (SD=9) Mixed inpatients 

(acute/chronic) 99% n/r DSM-III Schizophrenia Principal 
components Orthogonal Eigenvalues >1 7 P C/ P P E P S/ P E/ S N N N N C/ N N Ap/ P M M M E N M N E/ N P C/ N N P N E M/ 

Ap N/ S * * * * * * 64.7% This report focused mainly on the first four factors, all with eigenvalues >2, 
acribing the latter factors to error variance or factors of minor influence

Loza 2003 480 66% 32 (SD=8) 7# n/r Acute inpatients 
(admission) 100% n/r DSM-IV Schizophrenia 

(paranoid)
Principal 

components Orthogonal Eigenvalues >1 7 P C/ D P E G P E N N N N C/ D N D M P/ M M P/ M D M N/ E G P E C P/ D N E/ D P/ N N * * * * * * 68.1% All loadings greater than 0.4 retained as loading significantly on the factor

Peralta 1994 100 69% 36 16-76 
(SD=13) 10 0-46 (SD=10) Acute inpatients (20% 

FEP; some chronic) 100% 1290 (250-7200) DSM-III-R Schizophrenia Principal 
components Orthogonal Eigenvalues >1 8 P C P E (-)A; (-

)So P E N N N N N N N So A M A Ap M N/ M E P/ Ap - C C/ P N E Ap N * * * * * * 69.9% Only reported factor loadings >0.40

Lindstrom 1993 120 68% 38 19-66 n/r n/r Chronic, substantial 
negative symptoms 100% n/r DSM-III Schizophrenia Principal 

components Orthogonal Eigenvalues >1 9 S C P E S S E N W N W C N - So A M A - M N E S C C - - E C W * * * * * * 70.0% Identified nine dimensions but these were collapsed back to five

 Lancon, Reine, Llorca & Auquier (1999); Lee, Harris, Loughland & Williams (2003); Lindenmayer, Bernstein-Hyman & Grochowski (1994); Lindenmayer, Bernstein-Hyman, Grochowski & Bark (1995); Lindstrom & von Knorring (1993); Liu, Hwu & Chen (1997); Loza, Kucharska-Pietura, Kopacz & Debowska (2003); Lykouras, Oulis, Psarros, Daskalopoulou, Boltisis, Christadoulou & Stafanis (2000); Marder, Davis & Chouinard (1997); Mass, Schoemig, Hitschfeld, Wall & Haasen (2000); Meagher, Quinn, Murphy, Kinsella, Mullaney & Waddington (2001);
 Nakaya, Suwa, Komahashi & Ohmori (1999); Peralta & Cuesta (1994); Silver, David, Kaplan, Hadjez, Tudi, Darnel, Calev & Lerer (1993); van der Does, Dingemans, Linszen, Hughter & Scholte (1995); White, Harvey, Opler, Lindenmayer & the PANSS study group (1997); White, Harvey, Parrella, Sevy, Knobler, Powchik & Davidson (1994); Wolthaus, Dingemans, Schene, Linszen, Knegtering, Holthousen, Cahn & Hijman (2000).

Table 11: Symptom structures identified in studies examining the relationship between symptoms in the Positive and Negative Syndrome Scale or the Brief Psychiatric Rating Scale at the item level. Part 2: Structures identified other than five-factors

Key: ~ = % of full sample; # = estimated; FEP = first episode psychosis; - item did not load or was not included due to low base rate; * = symptom not included in the analysis set; P = positive' W = withdrawal; C = cognitive; D = disorganisation; N = negative; E = excitement; S = suspiciousness; A = anxiety; M - mood disturbance; So = somatisation; C-Mo = Cognitive/motor; Mo = motor; Ap = autistic preoccupation; H = hostility; G = grandiosity. Schizophrenia spectrum refers to a combination of schizophrenia, schizophraniform and/or schizoaffective.
Full authorship of included articles (in alphabetical order): Bell, Lysaker, Beam-Goulet, Milstein & Lindenmayer (1994).; Bunk, Eggers & Klapal (1999); Canceil, Sampaio-Meireles, Poirier-Littre, Bourdel, Olie, Attar-Levy & Oliver (2002); Cuesta, Gil, Artamendi, Serrans & Peralta (2002); Czobor & Volkava (1996); Davis & Chen (2001); Dollfus & Petit (1995); Dollfus, Petit, Leisieur & Mernard (1991); El Yazaji, Battas, Agoub, Moussaoui, Gutkneght, Dalery, d'Amato & Saoud (2002); Emsley, Rabinowitz, Torreman, RIS-INT-35 working group (2003); Guy, Cleary & Bonato (1975); 
Harris, Williams, Gordon, Bahramali & Slewa-Younan (1999); Harvey, Davidson, White, Keefe, Hirschowitz, Mohs & Davis (1996); Higashima, Urata, Kawasaki, Maeda, Sakai, Mizukoshi, Nagasawa, Kamiya, Yamagushi & Koshino (1998); Honey, Sharma, Suckling, Giampietro, Soni, Williams & Bullmore (2003); Hwu, Chen, Hwang, Liu, Cheng, Lin, Chen, Chi, Ou-Young, Lin & Chen (2002); Kawasaki, Maeda, Sakai, Higashima, Urata, Yamaguchi & Kurachi (1994); Kay & Sevy (1990); Lancon, Aghababian, Llorca & Auquier (1998);Lancon, Auquier, Nayt & Reine (2000); 
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However, while a five-factor structure may be commonly extracted from studies of the 

PANSS, the factors, or components, may differ across studies: for example, Davis and 

Chen (2001) in a factor analysis of PANSS scores from 2914 DSM-III-R schizophrenia 

spectrum participants, identified a factor best described as ‘disorganised’ in place of the 

commonly extracted ‘cognitive’ cluster, containing the symptom items of difficulty in 

abstract thinking, tension, mannerisms and posturing, disorientation, poor attention and 

disturbance of volition. A similar structure was identified amongst a geriatric cohort by 

White (et al., 1994). Moreover, as discussed previously, it is also common for studies to 

extract more than five factors or principal components with eigenvalues greater than 

unity from the PANSS in either schizophrenia-only samples, schizophrenia spectrum or 

mixed psychosis samples (Table 11: Cuesta, Gil, Artamendi, Serrans & Peralta, 2002; 

Emsley et al., 2003; Harris, Loughland & Williams, 2003; Kay & Sevy, 1990; Lindstrom & 

von Knorring, 1993; Loza, Kucharska-Pietura, Kopacz & Debowska, 2003; Peralta & 

Cuesta, 1994), although the latter factors are often disregarded by authors due to the 

perception that singletons or factors with only a small number of items may only be 

reflecting trivial issues within the participants. More compact exploratory factor 

structures appear to only arise when the dataset is restricted to the 14 ‘positive’ and 

‘negative’ PANSS items (Table 11). Finally, although a large number of exploratory 

principal component analyses have identified a five-factor structure within the PANSS, 

inspection of these studies in Table 10 shows that there was not a single case where any 

PANSS symptom item was uniformly loaded on a particular factor across all studies. In 

general, based on the symptom groupings in two of the largest studies producing the 

most common factor structure (White et al., 1997, n=1233; Lindenmayer, Grochowski & 

Hyman, 1995 n=517), the ‘positive’ factor comprises the items delusions, hallucinatory 

behaviour, grandiosity, suspiciousness, and unusual thought content; the ‘cognitive 

disturbance’ factor including the items conceptual disorganisation, stereotyped thinking, 
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mannersisms and posturing, disorientation, poor attention, disturbance of volition, 

preoccupation, and difficulty in abstract thinking; the ‘excitement’ factor composed of 

the items excitement, hostility, uncoperativeness, and poor impulse control; the ‘negative’ 

factor encompassing the symptom items of blunted affect, emotional withdrawal, poor 

rapport, passive or apathetic social withdrawal, lack of spontaneity or flow of 

conversation, motor retardation and active social avoidance; and finally the ‘mood 

disturbance’ factor comprised of the items somatic concern, anxiety, guilt feelings, 

tension and depression. 

 

It is interesting, then to compare the five-factor structure emerging from the 30 items 

PANSS with that of the 18 item BPRS, noting that, save for a few latter items added by 

committee, the BPRS was derived from a psychometrically sound process of multiple 

structural analyses of existing extremely large rating scales (Hedlund & Vieweg, 1980), 

and, by contrast, the PANSS is largely a conceptually-driven expansion of the BPRS to 

include greater measurement of ‘positive’ and ‘negative’ symptom constructs (Kay, 1991). 

Guy, Cleary and Bonato (1975) conducted a principal components analysis (with 

orthogonal rotation) of the 18-item BPRS from 3596 individuals diagnosed with 

schizophrenia who had been participants in numerous drug trials. This identified a five-

factor structure, largely similar to that identified by Overall (1974) in previous studies 

with the 16-item BPRS, producing factors labelled as ‘anxiety-depression’, ‘anergia’, 

‘thought disturbance’, ‘activation’ and ‘hostile-suspiciousness’. Table 12 compares the 

item content of these five factors to the five factors extracted from the PANSS 

(Lindenmayer et al., 1995; White et al., 1997), and the similarities between the structures 

are striking. Firstly, the BPRS ‘Anxiety-Depression’ factor and the PANSS ‘mood 

disturbance’ factor are almost identical, as are the BPRS ‘anergia’ and the PANSS 

‘negative’ factors, save for a group of three of the new PANSS items developed to assess 
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the ‘negative’ construct. The BPRS ‘activation’ and ‘hostile-suspiciousness’ factors are 

largely collapsed into the PANSS ‘excitement’ factor. The real change is the additional 

PANSS items help split the BPRS ‘thought disturbance’ (positive symptom) factor into 

‘positive’ symptoms and thought disorder or ‘cognitive disturbances’ (Bell et al., 1994). 

 
Table 12: Comparison of five-factor structures derived from the 18-item Brief 
Psychiatric Research Scale and its 30-item extension, the Positive and Negative 
Syndrome Scale 

BPRS 
Guy, Cleary & Bonato (1975) 

n=3596 

PANSS 
White, Harvey & Lindenmayer (1997): n=1233 

Lindenmayer, Grochowski & Hyman (1995): n=517 
Anxiety-Depression 
     Somatic concern 
     Anxiety 
     Guilt feelings 
     Depressive mood 

Mood Disturbance 
     Somatic concern 
     Anxiety 
     Guilt feelings 
     Depressive mood 
     Tension 
 

Anergia 
     Emotional withdrawal 
     Motor retardation 
     Bunted affect 
     Disorientation 

Negative 
     Emotional withdrawal 
     Motor retardation 
     Blunted affect 
 
     Poor rapport* 
     Passive/apathetic social withdrawal* 
     Lack of spontaneity of conversation* 
     Active social avoidance* 
 

Thought Disturbance 
    Conceptual disorganisation 
     Grandiosity 
     Hallucinatory behaviour 
     Unusual thought content 

Positive 
 
     Grandiosity 
     Hallucinatory behaviour 
     Unusual thought content 
     Suspiciousness 
     Delusions* 

Cognitive Disturbance 
    Conceptual disorganisation 
      
 
 
 
 
     Mannerisms and posturing 
     Stereotyped thinking* 
     Disturbance of volition* 
     Preoccupation* 
     Difficulty in abstract thinking*  
  

Activation 
    Tension 
     Mannerisms and posturing 
     Excitement 
Hostile-suspiciousness 
     Hostility 
     Suspiciousness 
     Uncooperativeness 

Excitement 
 
 
     Excitement 
 
     Hostility 
 
     Uncooperativeness 
     Poor impulse control* 

*Symptom item added to the PANSS, and not in the BPRS 
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In sum, it is clear that a five-factor structure, comprising ‘positive’, ‘negative’, ‘cognitive’, 

‘mood’ and ‘excitement’ dimensions, has emerged from studies of PANSS ratings of 

participants with a diagnosis of schizophrenia and other psychotic disorders, and has 

been identified by independent research groups worldwide, based on data from 

individuals in very different cultures, in- and out- patients, acute and chronic, medicated 

or otherwise. The exact item content of these factors changes somewhat depending on 

the unique characteristics of the cohort under study, and there is evidence to suggest that 

there may be a greater number of relevant factors within the scale (indeed, the BPRS 

itself, from which the PANSS was built, is largely the result of factor analyses of larger 

symptom batteries and represents at least 14 independent symptom constructs: Overall & 

Gorham, 1962), as the five factors commonly only explain 50-60% of the variance in the 

PANSS item set, and more factors are often extracted but not retained. As the popularity 

of this model has grown, multiple studies have aimed to identify external validation for 

these factors.  

 

Lindenmayer, Bernstein-Hyman, Grochowski and Bark (1995) found, by means of 

canonical correlations, differential relationships between symptom factor scores and 

demographic variables: for example that those with greater cognitive dysfunction and 

lesser presence of positive symptoms tended to have a greater duration of illness, and 

higher incidence of a family history of psychotic disorder; and individuals with greater 

affective disturbance, a higher positive dimension and lower negative factor scores 

tended to be younger and have more education. Cuesta, Peralta and Zarzuela (1998) 

examined the relationship between symptom factors and aspects of the concept of 

‘insight’, and found that ‘unawareness of symptoms’ was positively correlated with the 

degree of ‘excitement’ dimension alone, while ‘refusal of treatment’ was inversely 
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associated only with the strength of the ‘negative’ symptom dimension, and ‘unawareness 

of illness’ was not significantly associated with any of their eight identified factors 

(negative, positive, excited, cognitive, anxious, preoccupied, depressive and somatisation).  

 

Neuropsychological studies have tended to show the strongest associations between 

neuropsychological performance and the cognitive, and to a lesser extent, the negative 

symptom dimension within the PANSS five-factor model rather than the positive, mood 

or excitement dimensions. While almost a circular procedure, as the ‘cognitive’ symptom 

grouping tends to include the items ‘difficulty in abstract thinking’ and ‘poor attention’, 

multiple studies have suggested associations with ‘cognitive’ dimension scores and 

reduced mental flexibility (letter and category fluency: Good et al., 2004; Jaeger, Czobor 

& Berns, 2003), increased perseverative responses (Wisconsin card sorting errors: 

Bryson, Bell, Greig & Kaplan, 1999; Good et al., 2004), and poor attention (sustained 

attention continuous performance task: Bryson et al., 1999; Mass et al., 2000 – although 

some studies have failed to replicate this finding: Hughes et al., 2002; Liu, Hwu & Chen, 

1997). The extremely carefully designed study by Jaeger (et al., 2003) of 156 

schizophrenia spectrum patents recently hospitalised for symptom exacerbation showed 

significant associations between the extent of the cognitive symptom factor and 

performance on tests tapping attention, working memory, learning, verbal knowledge and 

non-verbal function; and likewise the Good (et al., 2004) study of 167, neuroleptic naive, 

first episode psychosis patients found significant inverse relationships between the 

cognitive symptom factor and not simply tests of abstraction and flexibility, but also non-

verbal memory and mental speed. The negative symptom factor has been associated with 

a reduction in intellectual performance generally (Weschler Adult Intelligence Scale: 

Hughes et al., 2002), tests of verbal flexibility (letter and category fluency: Good et al., 

2004; Jaeger et al., 2003 – but this is unsurprising as a decrease in spontaneous speech, 
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which will undermine performance on these tasks, is a core symptom within this 

dimension), and reduced performance on tasks requiring speeded motor activity (finger 

tapping: Holthausen, Wiersma, Knegering, & Van den Bosch, 1999). In contrast, the 

‘mood’ and ‘positive’ symptom dimensions have generally not shown any notable or 

replicable associations with external neuropsychological variables (Good et al.,  2004; 

Holthausen et al., 1999; Jaeger et al., 2003; Liu, Hwu & Chen, 1997), and inconsistent 

relationships have been identified between the ‘excitement’ dimension and measures of 

sustained attention: with some studies suggesting improved performance with increased 

symptoms (Liu et al., 1997), others, the opposite relationship (Mass et al., 2000) and 

some failing to identify a relationship either way (Good et al., 2004). 

 

There have, to date, been very few examinations of the relationship between the five-

factor model of PANSS symptoms and neurostructural/functional variables. Honey (et 

al., 2003) examined the relationship between functional activation during a working 

memory task and the five symptom dimensions using functional magnetic resonance 

imaging. Their study identified differential relationships between symptom dimensions 

and activation at distinct neural sites. Additionally, a significant association was identified 

between functional response and the degree of excited and cognitive, but not depressive, 

dimensions, a finding that was also identified in an earlier study of resting state cerebral 

blood flow (Kawasaki et al., 1996). As such, there is emerging evidence suggesting 

differential relationships between the PANSS five-factor symptom dimensions and 

neurofunctional variables, and clear evidence of a closer relationship between ‘cognitive’ 

or ‘negative’ symptom factors and neuropsychological variables than there are for the 

other dimensions.  
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While there appears to be some support for the five-factor symptom model emerging 

from the PANSS from external variables, confirmatory factor analytic studies examining 

the goodness of fit of the proposed model(s) do not confer the same level of support 

(Table 13). Importantly for the rationale of complex factor models of schizophrenia, a 

unitary model has been shown by multiple studies to fit the data extremely poorly 

regardless of whether the model tested uses the full 30-item PANSS (Comparative Fit 

Index, CFI, to a null model = 0.34: White et al., 1994; CFI = 0.43: White et al., 1997), the 

18-item BPRS (CFI = 0.38: Harvey et al., 1996) or just the 14 ‘positive’ and ‘negative’ 

PANSS items (Goodness of Fit Index, GFI = 0.63: Cuesta & Peralta, 1995). Similarly, 

neither the proposed subscale structure of the PANSS (‘positive’, ‘negative’ and ‘general’ 

subscales: CFI = 0.54: White et al., 1997) nor the ‘positive’ and ‘negative’ subscales alone 

(GFI = 0.69: Cuesta & Peralta, 1995) produce an adequate fit to data from individuals 

diagnosed with schizophrenia. Three-factor models (positive, negative, disorganised 

factors) from the PANSS achieved goodness of fit indices just short of that required for 

an adequate solution (GFI = 0.86: Cuesta & Peralta, 1995; CFI = 0.83: Dollfus & Everitt, 

1998) however, these were based on heavily restricted symptom item sets (see Table 13) 

and so fall prey to the same limitations as do the comparable model developed from the 

SANS and SAPS global symptom ratings. In terms of five-factor models, as indicated in 

Table 13, with a single exception, none of the seven slightly different five-factor models 

(all reflecting the ‘positive’, ‘negative’, ‘cognitive’, ‘mood’ and ‘excitement’ dimensions 

with only slight differences in the symptom content of these factors) examined by means 

of confirmatory factor analysis achieved an adequate degree of fit to symptom data (for 

example CFI=0.79 for the model derived from the re-analysis of the Kay & Sevy, 1990 

data: Fitzgerald et al., 2003; CFI=0.71 from the large White et al., 1997 study; and 

CFI=0.58 for the Guy, Cleary & Bonato, 1975 5-factor BPRS model: Harvey et al., 

1996). The single study that identified a five-factor symptom model from the PANSS 
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that achieved anywhere approaching adequate goodness of fit indices (CFI=0.91, 

although retaining a significant χ2 value: Hayashi, Igrashi, Yamashina & Suda, 2002) used 

a model based on an extremely restricted set of PANSS items (13 of the 30 symptom 

items: Table 13) and excluded symptom ratings particularly relevant to the clinical picture 

in schizophrenia, such as hallucinations, blunted affect, and alogia.  

 

There is evidence from several short- and longer- term longitudinal studies of the factor 

structure of the PANSS and BPRS (Tables 14 and Table 15) that the quality of fit of five-

factor (and lower-order) models to patient data from these scales changes little between 

acute admission and several weeks of inpatient treatment (GFI = 0.84-0.81: Nakaya, 

Suwa & Ohmori, 1999) or between placebo and six weeks of treatment with haloperidol 

(GFI = 0.77-0.72: Czobor & Volavka, 1996). Consistent with these studies, Long and 

Brekke (1999) also showed a four-factor structure from the BPRS (comprising positive, 

negative, cognitive/disorganisation and mood factors: Table 15) remained invariant over 

a three year follow-up period.  
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Table 13: Confirmatory factor analytic investigations of the relationships between symptom items of the Positive and Negative Symptom Scale or 
Brief Psychiatric Rating Scale^ 

  Symptom structure of the model investigated       
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Model 
reference χ2 df GFI 

 
 

NNFI 

 
 
 

CFI 
 Single factor models  
Cuesta (1995) 100 Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - - - - - - - - - - - Unitary schizoph. 266*** 77 0.633 0.863 - 
White (1997) 1233 Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz - Unitary schizoph. 8381*** 405 - - 0.428 
White (1994)~ 240 Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz - Unitary schizoph. 2933*** 403 - - 0.340 
Harvey (1996)^ 135 * Sz Sz Sz Sz Sz Sz Sz Sz - - - - - Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - Unitary schizoph. 567*** 135 - - 0.378 
Two factor models 
Cuesta (1995) 100 P P P P P P P N N N N N N N - - - - - - - - - - - - - - - - - Kay (1987) 213*** 76 0.694 0.896 - 
Dollfus (1998) 135 P P P - - P - N N N N N N - - - - - - - - - P - P - - - - - - Lindenmayer (1995) 234*** 54 - - 0.798 
Three factor models 
Fitzgerald (2003) 347 P P P P P P P N N N N N N N G G G G G G G G G G G G G G G G - PANSS 3 subscale *** - - - 0.527 
White (1994)~ 240 P P P P P P P N N N N N N N G G G G G G G G G G G G G G G G - PANSS 3 subscale 2568*** 402 - - 0.435 
White (1997) 1233 P P P P P P P N N N N N N N G G G G G G G G G G G G G G G G  PANSS 3 subscale 6825*** 402 - - 0.539 
Cuesta (1995) 100 P - P - - - - N As N As - N N - - - - - - - - - - - - - - - - - Strauss (1974) 64** 32 0.803 0.943 - 
Cuesta (1995) 100 P D P - - - - N N N N - N - - - - - - - - - - - D - - - - - D Peralta (1992) 25 17 0.861 0.973 - 
Harvey (1996)^ 135 - - P - P P - N N - - - - - P - - - - - N - P D - - - - - - - Three dimensions 44*** 32 - - 0.921 
Dollfus (1998) 135 P C P - - P - N N N N C N - - - - - - - - - P - C - - - - - - Lindenmayer (1995) 205*** 52 - - 0.828 
Four factor models 
Cuesta (1995) 100 P D P - - - - N As N As - N N - - - - - - - - - - D - - - - - D Strauss(1974) rev. 57* 38 0.827 0.972 - 
Cuesta (1995) 100 P D P E - - E N N N N N - N - - - - - - - - - - D - - - - - D Peralta (1994) 75** 48 0.818 0.974 - 
Cuesta (1995) 100 P - - E P - - - N - N - N - - M M E - M - - P - - - - E - - - Kay (1990) 96*** 48 0.78 0.943 - 
Five factor models 
Harvey (1996)^ 135 - P P E P U U N N - - - - - M M M E E M N U P N - - - - - - - Guy (1976) 418*** 125 - - 0.578 
Harvey (1996)^ 135 - D P U P P U N N - - - - - P M M M D M N U P D - - - - - - - Harvey (1996) 321*** 125 - - 0.718 
White (1994)~ 240 P - C P U - U N N - N C N C M M M U C M N U P C C U C U - N - Lepine (1989) 1753*** 395 - - 0.646 
Fitzgerald (2003) 347 P - P E P - E N N N N C N C M M M M N M N E P - C - C E C - - White Pentagonal *** - - - 0.789 
Dollfus (1998) 135 P C P E P P E N N N N C N - M M M E C D - - P C C - - E - N - Lindenmayer (1995) 712*** 265 - - 0.688 
White (1997) 1233 P C P E P P E N N N N C N - M M M E C D - - P C C - - E - N - Lindenmayer (1995) 3667*** 265 - - 0.713 
Lykouras (2000) 258 P C P E P P E N N N N C N - M M M E C M - - P C C - - E M N - Lindenmayer (1995) 1482*** 265 - - 0.650 
Lykouras (2000) 258 P C P E P P E N N N N C N C - M M E - M N E P C C - - E - - - Lykouras (2000) 1777*** 242 - - 0.575 
Lykouras (2000) 258 P C P E P P E N N N N - N C - M M E - M - E - C C - - E - - - Lykouras (2000) rev. 1284*** 179 - - 0.611 
Hayashi (2002) 308 P C - E - P - - N N N - - - - M - - - M N - P - C - - E - - - Hayashi (2002) 226*** 55 - - 0.915 

Key: Sz = schizophrenia; P  positive; N = negative’ G = general psychopathology; As = Asociality/socual dysfunctions; D = disorganised; C = cognitive dysfunction; E = excitement; U = uncoperativeness; M = mood disturbance;; df = degrees of freedom; GFI = goodness of fit index; NNFI = non-normed fit index; CFI = comparative fit index; * = p<0.05; ** = p<0.01; *** = p<0.001; - = not included/reported.; ^ = study used BPRS rather than the PANSS 
Cuesta & Peralta (1995): 69% male, mean age 36 years, range 16-78 years; mean duration of illness 10 years, range 0-46 years; acute inpatient population, diagnosed with DSM-III-R schizophrenia; 100% receiving antipsychotics, mean chlorpromazine equivalent = 1290 mg/day, range 250-7200 mg/day 
White, Harvey, Opler, Lindenmayer, PANSS Study group (1997): 59% male, mean age = 47 years, sd = 20 years; population was a re-analysis of previous studies, mixed in/out patient, acute and chronic; diagnosed with ‘schizophrenia or schizoaffective disorder’ 
Harvey, Davidson, White, Keefe, Hirschowitz, Mohs & Davis (1996): 100% male; mean age = 38 years; mean duration of illness = 16 years; population not specified, possibly chronic inpatients; ratings made following 2-week medication-free period; diagnosed with DSM-III-R schizophrenia 
Dollfus & Everitt (1998): 50% male; mean age = 41 years, sd = 14.3 years; mean illness duration 11 years, sd = 10 years; mixed in- and out- patients; diagnosed with any non-organic psychosis 
Fitzgerald, de Castella, Brewer, Filia, Collins, Davey, Rolfe & Kulkarni (2003): 62% male; mean age = 33 years; range 18-65 years; diagnosis ‘schizophrenia’ 
Lykouras, Oulis, Psarros, Daskalopoulou, Boltsis, Christodoulou & Stafanis (2000): 78% male; mean age 32 years, sd = 11 years; mean illness duration 10 years, sd = 8 years; acute inpatient DSM-III-R schizophrenia sample; 100% receiving antipsychotic medication, mean chlorpromazine equivalent = 1220 mg/day, sd = 941 
Hayashi, Igrashi, Yamashina & Suda (2002): 50% male; mean age = 48 years, range 20-74 years; mean illness duration 21 years, range 0-54 years; in- and out- patient DSM-IV schizophrenia cohort; 100% receiving antipsychotic medication, mean chlorpromazine equivalents = 1257 mg/day, range 30-6060 mg/day 
White, Harvey, Parrella, Sevy, Knobler, Powchick & Davidson (1994); 75% male, age 33 years, SD = 10 years; mean duration of illness = 11 years, SD = 9 years; DSM-III schizophrenia, both acute and chronic. ~It should be noted that this study also included two geriatric inpatient cohorts with lifetime diagnoses of schizophrenia (n=305) and the findings were not substantially different to those identified in the non-geriatric cohort, regardless of whether the geriatric samples were 
dementing or not. All differences between geriatric and non-geriatric samples were slight but at all stages the models tested provided a poorer fir to the data  for the geriatric participants in comparison to the non-geriatric sample



 94 

Table 14: Longitudinal confirmatory factor analytic study of the symptom structure of the Positive and Negative Syndrome Scale: Nakaya, Suwa and 
Ohmori (1999) 

Symptom structure of the model investigated       
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Model reference χ2 df GFI 

 
 

NNFI 

 
 
 

Time 

Single factor models 
Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - - - - - - - - - - Unitary schizophrenia 184*** 77 0.7 0.7 Acute admission 
Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz Sz - - - - - - - - - - - - - - - - Unitary schizophrenia 234*** 77 0.62 0.65 Nine weeks post- admission 
Two factor models 
P P P P P P P N N N N N N N - - - - - - - - - - - - - - - - Kay (1987) 127*** 76 0.8 0.86 Acute admission 
P P P P P P P N N N N N N N - - - - - - - - - - - - - - - - Kay (1987) 167*** 76 0.73 0.8 Nine weeks post- admission 
Three factor models 
P P P - - - - N As N As - N N - - - - - - - - - - - - - - - - Strauss (1974) 23 24 0.91 0.99 Acute admission 
P P P - - - - N As N As - N N - - - - - - - - - - - - - - - - Strauss (1974) 57*** 24 0.8 0.88 Nine weeks post- admission 
P D P - - - - N N N N - N - - - - - - - - - - - D - - - - - Peralta (1992) 40* 25 0.85 0.940 Acute admission 
P D P - - - - N N N N - N - - - - - - - - - - - D - - - - - Peralta (1992) 49** 25 0.82 0.92 Nine weeks post- admission 
Four factor models 
P - - E P - - - N - N - N - - M M E - M - - P - - - - E - - Kay (1990) 98*** 50 0.81 0.8 Acute admission 
P - - E P - - - N - N - N - - M M E - M - - P - - - - E - - Kay (1990) 77** 50 0.81 0.89 Nine weeks post- admission 
P D P E - - E N N N N - N - - - - - - - - - - - D - - - - - Peralta (1994) 57* 39 0.85 0.93 Acute admission 
P D P E - - E N N N N - N - - - - - - - - - - - D - - - - - Peralta (1994) 58* 39 0.84 0.93 Nine weeks post- admission 
P D P - - - - N As N As - N N - - - - - - - - - - D - - - - - Strauss/Peralta (1974/1992) 42 30 0.86 0.950 Acute admission 
P D P - - - - N As N As - N N - - - - - - - - - - D - - - - - Strauss/Peralta (1974/1992) 65*** 30 0.8 0.89 Nine weeks post- admission 
Five  factor models 
P C - E P - E - N N N C - - - M M - - M - - - - - - - - - - Lindenmayer (1994) 70* 46 0.84 0.87 Acute admission 
P C - E P - E - N N N C - - - M M - - M - - - - - - - - - - Lindenmayer (1994) 79** 46 0.81 0.82 Nine weeks post- admission 
P D P E - - E N As N As N - - - - - - - - - - - - D - - - - - Peralta (1994) modified 43 35 0.87 0.97 Acute admission 
P D P E - - E N As N As N - - - - - - - - - - - - D - - - - - Peralta (1994) modified 45 35 0.86 0.97 Nine weeks post- admission 

Key: Sz = schizophrenia; P  positive; N = negative’ G = general psychopathology; As = Asociality/socual dysfunctions; D = disorganised; C = cognitive dysfunction; E = excitement;  M = mood disturbance;; df = degrees of freedom; GFI = 
goodness of fit index; NNFI = non-normed fit index; CFI = comparative fit index; * = p<0.05; ** = p<0.01; *** = p<0.001; - = not included/reported. 
Sample characteristics: 100 participants; 44% male; mean age = 32 years, range 13-64 years; mean illness duration = 7 years, range 0-32 years; acute inpatients; 100% receiving neuroleptic medications, mean chlorpromazine equivalents 962 
mg/day at admission, 1525 mg/day at second assessment (9 weeks after admission) 
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Table 15: Longitudinal confirmatory factor analytic study of the symptom structure of the Brief Psychiatric Rating Scale 
 Symptom structure of the model investigated         
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Model reference 

 
 

 
 

No. 
Factors χ2 df GFI

 
 

NNFI

 
 
 

CFI

 
 
 

Time 
McMahon, Kelly, Kreyenbuhl, Kirkpatrick, Love & Conley (2002): Testing 3, 4 and 5 factor models with 18 item BPRS         

1074 D P - P P - N N - - - - D - N - P D McMahon (2002) 3 - - - 0.9 0.93 Baseline (medication resistant) 
1074 D P - P P - N N - - - - D - N - P D McMahon (2002) 3 - - - 0.94 0.96 Post – 6 months clozapine 
1074 P P - - U U N N - M M - - M N U P - Overall (1972) 4 - - - 0.86 0.9 Baseline (medication resistant) 
1074 P P - - U U N N - M M - - M N U P - Overall (1972) 4 - - - 0.89 0.92 Post – 6 months clozapine 
1074 D P - P P - N N - M M - D M N - P D McMahon (2002) 4 - - - 0.88 0.91 Baseline (medication resistant) 
1074 D P - P P - N N - M M - D M N - P D McMahon (2002) 4 - - - 0.92 0.94 Post – 6 months clozapine 
1074 P P E P U U N N M M M E E M N U P N Guy (1976) 5 - - - 0.83 0.87 Baseline (medication resistant) 
1074 P P E P U U N N M M M E E M N U P N Guy (1976) 5 - - - 0.88 0.9 Post – 6 months clozapine 
1074 D P U P P U N N P M M M D M N U P D Harvey (1996) 5 - - - 0.82 0.86 Baseline (medication resistant) 
1074 D P U P P U N N P M M M D M N U P D Harvey (1996) 5 - - - 0.87 0.89 Post – 6 months clozapine 

 Long & Brekke (1999): Testing 4 factor model with 16 item BPRS         
193 D P - P P M N N M M M D D M N N P - Muesser (1997) 4 593 - 0.94 0.83 0.86 Baseline 
150 D P - P P M N N M M M D D M N N P - Muesser (1997) 4 710 - 0.94 0.86 0.88 6 month follow-up 
152 D P - P P M N N M M M D D M N N P - Muesser (1997) 4 656 - 0.95 0.89 0.91 12 month follow-up 
150 D P - P P M N N M M M D D M N N P - Muesser (1997) 4 628 - 0.96 0.86 0.89 18 month follow-up 
140 D P - P P M N N M M M D D M N N P - Muesser (1997) 4 370 - 0.97 0.93 0.94 24 month follow-up 
132 D P - P P M N N M M M D D M N N P - Muesser (1997) 4 397 - 0.96 0.93 0.94 30 month follow-up 
120 D P - P P M N N M M M D D M N N P - Muesser (1997) 4 366 - 0.96 0.92 0.93 36 month follow-up 

 Long & Brekke (1999): Testing 4 factor model with 18 item BPRS         
193 D P D P P M N N M M M D D M N N P D Muesser (1997) 4 988 - 0.91 0.8 0.83 Baseline 
150 D P D P P M N N M M M D D M N N P D Muesser (1997) 4 1147 - 0.92 0.82 0.85 6 month follow-up 
152 D P D P P M N N M M M D D M N N P D Muesser (1997) 4 1088 - 0.93 0.85 0.88 12 month follow-up 
150 D P D P P M N N M M M D D M N N P D Muesser (1997) 4 1096 - 0.91 0.82 0.85 18 month follow-up 
140 D P D P P M N N M M M D D M N N P D Muesser (1997) 4 730 - 0.94 0.89 0.9 24 month follow-up 
132 D P D P P M N N M M M D D M N N P D Muesser (1997) 4 835 - 0.94 0.87 0.89 30 month follow-up 
120 D P D P P M N N M M M D D M N N P D Muesser (1997) 4 724 - 0.93 0.87 0.89 36 month follow-up 

 Czobor & Volavka (1996): Testing 5 factor model with 18 item BPRS         
173 P P E P U U N N M M M E E M N U P N Guy (1976) 5 392* 125 0.81 - - Baseline 
142 P P E P U U N N M M M E E M N U P N Guy (1976) 5 385* 125 0.77 - - Following one week placebo 
102 P P E P U U N N M M M E E M N U P N Guy (1976) 5 285* 125 0.77 - - Following one week haloperidol 
72 P P E P U U N N M M M E E M N U P N Guy (1976) 5 301* 125 0.72 - - Following six weeks haloperidol 

Key: P  positive; N = negative’ G = general psychopathology; As = Asociality/socual dysfunctions; D = disorganised; C = cognitive dysfunction; E = excitement; U = uncoperativeness; M = mood disturbance;; df = degrees of freedom; GFI = goodness of fit index; NNFI = 
non-normed fit index; CFI = comparative fit index; * = p<0.05; ** = p<0.01; *** = p<0.001; - = not included/reported.; ^ = study used BPRS rather than the PANSS 
Sample characteristics: 
McMahon, Kelly, Kreyenbuhl, Kirkpatrick, Love & Conley (2002): at baseline 64% male; mean age = 38 years, range 14-81 years; 100% receiving antipsychotic medication, diagnosis of DSM-III-R or DSM-IV schizophrenia or schizoaffective disorder; at six-month follow-up: 
66% male; mean age = 39 years, range 18-62 years; 100% receiving clozapine; diagnosis of DSM-III-R or DSM-IV schizophrenia or schizoaffective disorder 
Long & Brekke (1999): 73% male; mean age = 33 years, sd = 7 years; outpatients diagnosed with schizophrenia or schizoaffective disorder; 88% consistently taking medication. Demographics did not change significantly over time 
Czoba & Volavka (1996): mean age = 33 years, sd = 8 years; mean duration of illness = 12 years, sd = 7 years; acute inpatients diagnosed with RDC and DSM-III schizophrenia or schizoaffective disorder 
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As such, these findings present a contradiction for the five-factor model of 

symptomatology built from the PANSS – this five factor structure (positive, negative, 

cognitive, mood and excitement factors) has been identified by multiple, independent 

research teams from individuals from very different cultures and clinical states, and there 

is emerging external validation for the independence of these factors. However, multiple 

confirmatory factor analyses show a very poor fit of such a model to the data that it was 

built from. Internal consistency of the extracted factors also suggests that there could be 

some improvements in fit: while some studies suggest good internal consistencies, with 

Cronbach coefficient alpha values of 0.86 for the negative, 0.76 for the excitement, 0.79 

for cognitive, 0.80 for positive and 0.69 for mood (Lindenmayer et al., 1994); others have 

produced much more modest findings: Good (et al., 2004) identified values of 0.86 for 

negative, 0.67 for excitement, 0.82 for cognitive, 0.69 for positive and 0.46 for mood. 

White (et al., 1994) suggest that it may be the nature of the PANSS instrument itself that 

renders it difficult to produce a good-fitting structural model. They make the example of 

the single PANSS item ‘conceptual disorganisation’, which is the only measure of this 

clinical concept in the scale, but is measured by 18 items in the Thought, Language and 

Communication scale (Andreasen, 1979), which has been shown to require at least six 

factors to produce an adequate model of its content (Cuesta & Peralta, 1999). Similarly, 

broad symptom constructs such as ‘hallucinatory behaviour’ and ‘delusions’, each 

represented by one or two items in the PANSS are measured by multiple items in scales 

such as the SAPS, and exploratory (Peralta & Cuesta, 1999) and confirmatory (Peralta & 

Cuesta, 1998) factor analytic studies of this scale have suggested that these may not be 

homogeneous constructs. Indeed, the authors of the BPRS, from which the PANSS 

represents largely an extension, would be likely to agree with White (et al., 1994)’s 

suggestion where the aim is to produce a very low order solution, but for different 
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reasons: the BPRS was, for the most part, developed from factor analyses of extremely 

large symptom rating sets and each of the first 14 items in the scale reflect factors 

extracted in this process, and as such independent symptom constructs. Given the PANSS’ 

combination of these complex and relatively independent variables with the more simple 

items added a priori to compose the PANSS (for example ‘active social avoidance’), the 

development of any factor model needs to take this issue into account – which may mean 

that factors consisting of a single item, particularly if these are one of the original 14 

items of the BPRS, may represent valid dimensions of the scale, and need to be retained 

rather than being discarded as noise arising from sample idiosyncrasies. For example, 

many of the original principal component analyses in this area extracted more than five 

factors with eigenvalues greater than unity but retained a simpler factor structure guided 

by the relative explanatory weight of the factors rather than taking the content of the less 

powerful factors into account (Bell et al., 1994; Kay & Sevy, 1990; Lindenmayer, 

Grochowski & Hyman, 1995; Lindenmayer et al., 1994; Lindstrom & von Knorring, 

1993; White et al., 1994;). By contrast, studies such as Peralta and Cuesta (1994) have 

retained more complex but still interpretable factor structures (in their case, eight factors) 

which, by definition, explain a larger proportion of variance in the dataset and hence may 

return more favourable goodness of fit indices. Such often-overlooked issues in the 

development of factor analytic models can have a crucial bearing on the utility and 

validity of the identified structures, and these problems are discussed in more detail in 

the subsequent section.  

 

In sum, while the five factor symptom model extracted from the PANSS has become 

increasingly popular in the literature, it has not stood up well to confirmatory factor 

analysis and suffers from similar conceptual failings as does the three-factor model 

extracted from SANS and SAPS global scores. One clear benefit of the model, however, 
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has been its inclusion of symptoms such as depression as an important part of the clinical 

picture of schizophrenia, and its explicit differentiation from the negative symptom 

construct. This is consistent with clinical studies supporting the independence of 

depressive and negative symptoms in both acute (Peralta & Cuesta, 1999) and chronic 

(Baynes et al., 2000) patients, and prevalence studies that suggest that depressive 

symptoms form an important part of the clinical picture in some 25% of those 

presenting with acute episodes (Barnes & Nelson, 1994). 
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Everything you wanted to know about factor analysis but were afraid 

to ask: The limitations of exploratory factor analysis and default 

program settings 

 

“Our overall success in accounting for the intercorrelations among schizophrenia 

symptoms remains, for now, mediocre. Progress toward more adequate models, however, 

begins with insight into the inadequacy of current ones” 

(Smith, Mar & Turoff, 1998, p.68).  

 

“A limiting factor in our ability to identify relationships between symptoms and other 

factors is the ability to characterise accurately the relevant phenomenologic characteristics 

in a reliable manner.”  

(Lieberman, 1995, p. 335) 

 

Given that virtually all of the work aiming to identify dimensional models of 

schizophrenia have used the technique of exploratory factor analysis, it is important to 

briefly review this statistical process, the aim of its application in this context, and some 

of the problems that may impact on the models that are produced.  

 

Factor analysis itself is a data-reduction process, which, by means of examination of the 

similarities between items in a given variable set, aims to reduce this set to a smaller 

number of categories that can account for the empirically obtained relationships between 

the variables under examination (Lorr, Klett & McNair, 1963). The process is objective 

in that it is totally dependant on the mathematical relationships between the items in the 

analysed dataset and cannot take into account any conceptual nuances about the given 
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variables. Once the minimum number of ‘factors’ that can provide this condensed 

description of the test variables have been identified, these need to be transformed 

mathematically from their arbitrary initial state to a form that is psychologically 

meaningful (Lorr et al., 1963). Ultimately, the objective is to identify patterns in a given 

set of data that not only provide a good description of that input information, but can be 

generalised to reflect patterns that recur repeatedly in nature (Overall & Woodward, 

1975).  

 

Dimensional models of schizophrenia seek to identify a number of ‘syndromes’ within 

the clinical picture of those diagnosed with schizophrenia, that, together, can constitute a 

description of what is meant by the term ‘schizophrenia’ (Lorr et al., 1963). In the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), a syndrome is defined 

as “a grouping of signs and symptoms, based on their frequent co-occurrence, that may 

suggest an underlying pathogenesis, course, familial pattern or treatment selection” 

(American Psychiatric Association, 1994, p. 771). As such, this definition accords closely 

with the factor analytic process: at its core, basically a statistical concept (a highly 

correlated set of symptoms: Lorr et al., 1963), but one that has to be psychologically 

meaningful and hence able to be related to some external variable(s). As such, this 

statistical tool is well suited to identifying syndromes, however, there are a three major 

requirements that must be met before one could suggest that an adequate dimensional 

description of the concept has been determined. Firstly, the model needs to be built from 

a comprehensive, balanced, and carefully defined list of all the symptoms which form an 

important part of the clinical picture of those diagnosed with schizophrenia, measured 

from a representative group of individuals so labelled. Secondly, there needs to be a 

considered balance between parsimony and the completeness of the description provided 

by the model: as Stuart, Pantelis, Klimidis and Minas (1999, p. 234) put it, there needs to 
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be some definition as to how frequently symptoms need to co-occur before it is 

considered that they belong to the same, rather than different, syndromes. Finally, there 

needs to be careful consideration in regard to the appropriateness of the mathematical 

approach adopted for the transformation of factors to render them psychologically 

meaningful, with subsequent assessment of the validity of these factors by determining 

their relationship with external variables such as treatment, demographic, or 

neurocogntive variables (Andreasen et al., 1992, 1995; Peralta & Cuesta, 1999). Each of 

these issues, and the impact of these on existing dimensional models of schizophrenia, 

will be examined in turn. 

 

Firstly, while this is an issue that would appear obvious, if one hopes to produce a 

comprehensive and generalisable model of ‘schizophrenia’, it is crucial that the item set 

gathered for the analysis contains all of the symptoms and behaviours known to be 

displayed by those diagnosed with schizophrenia (Lorr et al., 1963). Clinically, individuals 

diagnosed with schizophrenia often experience marked depression or anxiety or may 

have poor insight into their state. The SANS and SAPS are the most commonly used 

symptom inventories for the development of dimensional models of ‘schizophrenia’ yet, 

because these were developed around a particular theoretical conceptualisation of 

‘schizophrenia’ then these scales treat such presenting affective symptoms as if they 

simply do not exist (Peralta & Cuesta, 1999):  

 

“The positive and negative symptom rating scales [the SANS and SAPS] by being 

the most used instruments for assessing clinical symptoms have severely limited the 

study of other clinical manifestations of schizophrenia, and have produced a sort of 

‘scotomas’ – if not hemianopsia  - in our view of the whole clinical picture of 

schizophrenic patients.” (Peralta & Cuesta 2000, p. 255)  
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The sole use of such instruments for the development of dimensional models of 

‘schizophrenia’, at best will convey an oversimplification of the true factor structure; at 

worst, factor analyses of such concept-driven instruments will simply, cyclically, resemble 

the concepts underlying the instrument (Cuesta & Peralta, 2001). Authors identifying 

three-factor structures from factor analysis of global symptoms from the SANS and 

SAPS, as well as those identifying five-factor structures from the PANSS have both made 

claim to these dimensional models as describing the ‘psychopathology of schizophrenia’ 

(e.g. Gureje, Aderibigbe & Obikoya, 1995; Lindenmayer, Bernstein-Hyman, Grochowski 

& Bark, 1995) when their differences largely suggest that these structures may be more 

reflective of the item content of the scales involved rather than a general model of 

‘schizophrenia’ as a complete concept (Stuart et al., 1999). Both the breadth and depth of 

item content is a bottleneck that plays a large role in determining the scope of the model 

finally produced: in general, the more comprehensive the rating scale used in the analysis, 

the more complex the end solution (Peralta & Cuesta, 1999). For example, factor analysis 

of the nine global ratings from the SANS and SAPS has commonly produced a three 

factor solution; use of the 30-item PANSS with broader content (which does include 

affective symptoms) commonly produces a five-factor structure; and early studies with 

the comprehensive Inpatient Multidimensional Psychiatric Scale (89 items) and more 

recently the Manual for the Assessment and Documentation of Psychopathology (100 

items) have identified ten or more factors (Cuesta & Peralta, 2001; Lorr et al., 1963), all 

within similar schizophrenia-spectrum populations.  

 

In addition to having an appropriate coverage of the signs and symptoms it is crucial to 

the final solution that there be sufficient representation of all the important symptom 

dimensions in the input dataset: since a ‘factor’ identified in this process represents an 

attribute common to at least two variables in the item set, if a particular dimension of 
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psychopathology is absent or poorly represented in the items, regardless of how 

important this dimension is to the clinical picture of schizophrenia or its independence 

from other factors, it will not appear in the factor solution. Lorr (et al., 1963) recommend 

inclusion of three or four variables per hypothesised factor, sufficient to ‘overdetermine’ 

the factor. If truly independent factors are underrepresented, for example, with only a 

single item, then the factors that emerge from a solution are likely to lack stability and 

difficult to interpret (Lorr et al., 1963). One example of this issue is the item “somatic 

concern” in the PANSS and BPRS: this was originally identified as an independent factor 

in its own right (Overall & Gorham, 1962; Spitzer, Fleiss, Endicott & Cohen, 1967), and 

has been identified as such in several factor-analytic studies of the PANSS (e.g. Lindstron 

& von Knorring, 1993; Liu, Hwu & Chen, 1997; Peralta & Cuesta, 1994), however, in all 

but the latter study it was disregarded by the authors as it was a single item factor. In 

studies using five-factor solutions, this item has loaded variously with mood (Dollfus & 

Petit, 1995), positive (Wolthaus et al., 2000), cognitive (Honey et al., 2003) and 

excitement (Emsley et al., 2003) factors. The addition of other items tapping similar 

content (e.g. ‘somatic delusions’, ‘somatic hallucinations’ from the SAPS) allows 

somatisation to emerge as a factor in its own right (Stuart, Malone, Currie, Klimidis & 

Minas, 1995). A similar situation occurs for the concept of suspicion or paranoia.  

 

As Stuart (et al., 1999) points out, during the factor-analytic process “when extracting 

successive factors, only the overall improvement in the fit of the model is taken into 

account…A dimension represented by only one or two ratings, even if independent of 

others, and common in occurrence, will have little influence on the overall fit of the 

model, and hence on the extraction of factors” (p. 236). They further discuss the 

converse of this argument: “if a particular dimension of psychopathology is over-

represented in the item set, it will dominate the solution” (p 236.). The example raised 
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was that of the Dollfus and Everitt (1998) confirmatory factor analysis study, where a 

four-factor model from the global subscale scores of the SANS and SAPS, comprising 

‘positive’ (hallucinations and delusions), ‘disorganisation’ (bizarre behaviour and 

inappropriate affect), ‘negative’ (affective flattening, alogia, avolition) and ‘relational’ 

(inability to feel intimacy and closeness, poor relationships with friends and peers) factors 

was accepted despite the latter two factors, both comprising content from the SANS, 

correlating extremely strongly at r=0.83, and the subscale ‘positive formal thought 

disorder’, a particularly important issue in the clinical picture of schizophrenia, not 

loading on any factor more strongly than r=0.28, and not represented in the proposed 

model. As Stuart (et al., 1999) conclude, “thus, the solution reflected content of the item 

set, making subtle distinctions between negative symptoms, represented by five ratings, 

but neglecting thought disorder because it was represented by a single rating” (p. 237). 

This imbalance between item representation remains when the SANS and SAPS are used 

as the input items in factor analysis: multiple studies have shown that the majority of 

SANS items form a closely related block, while the SAPS items are very poorly 

intercorrelated (Lin, Chen, Hwu, Lin & Chen, 1998; Minas et al., 1992; Stuart et al., 

1995). Partially due to the sheer number of the items from the SANS, low-order factor 

solutions of SANS and SAPS items generally extract two factors (‘negative’ and 

‘disordered relating’ as per the Dollfus & Everitt, 1998 study above) from the SANS, at 

the expense of other symptoms that may be important in the clinical picture of 

schizophrenia but, relatively to the SANS, poorly represented in the item set. For 

example, the Toomey (et al., 1997) study of a heterogenous group of 549 psychiatric 

patients, accepted a five-factor solution accounting for just 30.9% of the variance in the 

dataset, containing these two related factors from the SANS (containing 14 symptoms) 

while rejecting pertinent, identified, factors such as paranoia (containing 4 items) for the 

relatively small improvement in fit contributed by this latter factor, which is solely a 
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reflection of their relative presence in the item set rather than their contribution to the 

understanding of the clinical picture in the participant cohort. 

 

A third line of considerations as to the measurement model entered into factor analytic 

studies relates to the degree of complexity of the items themselves. In their seminal work 

on the syndromes of psychosis, Lorr (et al., 1963) cautioned that the items included in 

such studies need to be univocal rather than complex composites (variables that 

represent the sum of two or more measures) as such measures serve to introduce 

difficulties in interpretation and to reduce the clarity of the resulting structural model. 

This warning appears not to have been heeded, as the vast majority of factor analytic 

work on the symptomatology of schizophrenia appears to have fallen prey to the use of 

complex composite item sets. The most obvious example of this is the use of SANS and 

SAPS global subscale items as the basis for such modelling work. While this problem has 

been examined in detail in previous sections, briefly, the use of such subscales makes the 

twin assumptions that these ratings are valid reflections of the contributing items (or, 

phrased alternately, that all the symptom items contribute equally to the subscale rating: 

Peralta & Cuesta, 1999) and that all of the symptoms combined into the subscale are 

manifestations of the same underlying pathology (Stuart et al., 1999). Neither of these 

assumptions have been demonstrated: both exploratory (Peralta & Cuesta, 1999) and 

confirmatory (Peralta & Cuesta, 1995, 1998) factor analytic studies of the SANS and 

SAPS conducted at the item level have failed to support the proposed subscale structure 

of these scales; and there is emerging evidence of differential underlying pathologies 

within symptoms comprising some of the subscale structures (Erkwoh et al., 1999; Kwon 

et al., 1999; Sharma & Harvey, 2000). These issues not only place constraints on the 

reliability of any factors identified using such global scores (Peralta & Cuesta, 1999), but 

additionally, the use of 9 or 10 subscale items in place of the 50 individual items from the 
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SANS and SAPS severely constrains the possible outcomes from factor analytic 

examination of these items (Stuart et al., 1999). This has been clearly displayed through 

confirmatory factor analytic studies (Tables 4, 5, 8) suggesting just three or four factors 

are required to produce an adequate solution using SANS and SAPS global items (Smith, 

Mar & Turkoff, 1998; Peralta, Cuesta & de Leon, 1994), but that a much more complex 

solution is required when item level analysis is conducted (with both scales requiring 

more than 5 factors to produce an adequate fit: Peralta & Cuesta, 1995, 1998).  

 

While the second most commonly used scale for the development of factor-analytic 

models in schizophrenia, the PANSS, is typically analysed at the item level, use of this 

instrument in such a way too suffers from the problems of use of complex items. As 

discussed in previous sections, this arises largely due to the lineage of this instrument 

being based in the BPRS. The 14 original items of the BPRS, being themselves defined 

from the results of factor analyses of more comprehensive instruments, are, as such, not 

individual signs and symptoms but broader and more abstract concepts (Barnes & 

Nelson, 1994; Overall & Gorham, 1962). In contrast, the remaining 16 items of the 

PANSS were identified either by committee (Overall & Gorham, 1962) or on an a priori 

theoretical basis (Kay, 1991). As such, the PANSS is a combination of clearly complex 

items identified by means of factor analysis, with a number of items that may or may not 

be similarly complex. Clear evidence of the complexity of several of the PANSS items 

can be shown by examination of the content and structure of symptom-specific scales: 

for example, the concept of ‘conceptual disorganisation’, indexed by a single item on the 

PANSS is examined by the 18-item Thought, Language and Communication scale 

(Andreasen, 1979), which has itself been shown to require at least six factors to produce 

an adequate model of its content (Cuesta & Peralta, 1999); the items ‘mannerisms and 

posturing’ and ‘motor retardation’ are the primary measures of motor features in the 
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PANSS (supplemented by the items ‘excitement’, and, to a lesser extent, ‘blunted affect’ 

and ‘lack of spontaneity and flow of conversation’), an issue that is examined in depth in 

the 36-item Modified Rogers Scale (Lund, Mortimer, Rogers & McKenna, 1991), and has 

required at least a six-factor structure to fit its’ content (Peralta & Cuesta, 2001), a 

structure clearly more complex than reflected in the PANSS items; scales such as the 

Beck Cognitive Insight Scale (Beck, Baruch, Balter, Steer & Warman, 2004) and others 

tapping similar content (Markova et al., 2003) have clearly shown that ‘insight’, reflected 

by a single item in the PANSS, is multidimensional; and finally, PANSS items such as 

‘delusions’ and ‘hallucinatory behaviour’ are represented by multiple individual items in 

the SAPS (by 12 and 6 items respectively), which have been shown in numerous factor 

analytic studies to each form fine subclusters of items (e.g. Peralta & Cuesta, 1999; Stuart 

et al., 1995; Vazquez-Barquero et al., 1996) rather than reflecting homogeneous concepts.  

 

Another line of challenges for the development of generalisable psychopathological 

models of schizophrenia is the subjective nature of the symptom ratings. While 

instruments have gone to great lengths to operationalise definitions of both symptoms 

and points of severity, and inter-rater reliability studies have produced relatively 

consistent results across research centres (see the sections above on the SANS, SAPS and 

PANSS), there remain subtle biases arising from subjective ratings that are difficult for 

instruments to guard against. For example, Berrios and Chen (1993) have demonstrated 

that the recognition and meaning placed on particular behaviours is influenced by the 

diagnostic process. The same behaviour, a reduction in spontaneous movement, can be 

labelled as motor retardation in depression, affective flattening in schizophrenia and as 

akinesia in the context of neurological disorders. In some cases, symptom items are 

defined in such a way as to require subjective decisions in regard to the causes of 

particular behaviour: for example where restricted communication is present, the PANSS 
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requires the rater to judge whether this is due to poor rapport, apathy or barren thought 

content, with each judgement suggesting a score on a different item (poor rapport, 

stereotyped thinking or disturbance of volition: Liddle, 1998). Other cases see semantic 

overlap in the definition of particular symptoms, such as the PANSS defining delusions 

as ‘beliefs which are unfounded, unrealistic and idiosyncratic’, suspiciousness as 

‘unrealistic or exaggerated ideas of persecution’, and unusual thought content as ‘thinking 

characterised by strange, fantastic and bizarre ideas’. While these may be distinguishable 

concepts clinically, factor-analytic techniques cannot distinguish between item 

relationships due to co-occurrences of qualitatively distinct items, and relationships 

between items due to such semantic similarities (Stuart et al., 1999). Similarly, some 

individuals may display delusional thoughts or bizarre behaviour in response to 

hallucinatory experiences and hence be rated as experiencing multiple symptoms despite 

the secondary nature of such experiences (Peralta & Cuesta, 2001), while others may 

experience primary disturbances of either or both types, and again, factor analytic 

techniques will be blind to such subtlety. Finally, studies of phenomenology are always 

affected by factors that influence the expression of symptoms (Lieberman, 1995). The 

distinction between primary (due to the neurological process in question) and secondary 

(commonly, medication- or affect- induced) negative symptoms is the most commonly 

recognised example of this issue, and procedures have been developed in an attempt to 

separate these concepts (e.g. Carpenter, Heinrichs & Wagman, 1988) with varying 

success (Flaum & Andreasen, 1995; Peralta & Cuesta, 1999). However, very little 

consideration has been made of the potential impact of matters such as hostility, lack of 

insight, or substance use on the exhibition of symptoms and how this, in tern, may affect 

psychopathological models (Peralta & Cuesta, 2001). Both cross-sectional and 

longitudinal studies are vulnerable to such methodological pitfalls (Heinrichs & Awad, 

1993; Lieberman, 1995).  
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Beyond issues of selection of the measurement model used in factor analysis studies, 

there is the question of the appropriate degree of complexity of the final structural 

solution. While it is clear that factor analysis aims to reduce a large number of variables 

to a smaller group of more conceptually coherent latent factors there are no universal 

rules dictating how strongly a pair of variables must be related before it can be decided 

that they require combination into a single factor (Stuart et al., 1999), and hence there are 

often multiple possible alternative solutions to a given dataset (Lorr et al., 1963). In 

theory, a factor analysis solution should be considered adequate when “the pattern of 

correlations reproduced from the factor analysis corresponds in all important aspects to 

the observed pattern of correlations, with any remaining differences representing 

sampling variation or measurement error” (Stuart et al., 1999, p. 235), although issues 

such as consistency with existing theory, plausibility, and the utility of the model for 

future research in the area are also important considerations (Lorr et al., 1963). Statistical 

indices such as the total amount of variance explained, the acceptance of factors with 

eigenvalues (the relative variance explained by a factor, or the sum of the squared 

loadings on the given factor) greater than unity (Kaiser’s, 1960, criteria), or use of 

Cattell’s (1966) criteria (basically, examination of the eigenvalues of all possible factors 

and accepting those up to the point where there is a marked drop in the variance 

explained by inclusion of a successive factor) are often used to guide decisions in regard 

to the numbers of factors to include in a solution (Gorsuch, 1983). It is important to 

note that the last two indices are the most commonly used, and both are biased toward 

acceptance of factors with many contributing items in comparison to those with smaller 

numbers of items, regardless of their degree of independence or conceptual importance 

(Peralta & Cuesta, 2001), which is the issue underlying the requirement of balanced 

representation of concepts within the item set. In practice, however, the drive for 
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parsimony often promotes the simplicity of the solution to the forefront of all other 

considerations in regard to decisions between competing derived solutions.  

 

Uncritical acceptance of any of these criteria for decisions in regard to the number of 

factors to retain may confound both the factor structure and the composition of these 

factors (Soni, Hollis, Reed & Musa, 1992). In the pursuit of a compact description of 

‘schizophrenia’ there are numerous examples of studies accepting solutions that explain 

an extremely low proportion of the variance in the correlation between items in the 

measurement model (Stuart et al., 1999). For example, the Toomey (et al., 1997) study 

chose to report a five-factor solution to an item-level analysis of the SANS and SAPS, 

accounting for just 30.9% of the variance, leaving out such clinically-relevant concepts as 

persecutory delusions and delusions of reference. Similarly, Shatsel (et al., 1992) reported 

a four-factor solution to an item-level SANS and SAPS study, explaining 33.5% of the 

variance. It can also be argued that the five-factor solutions of the PANSS, which 

generally explain 50-60% of the variance in the scale (Table 10), have also sacrificed the 

accuracy of the model for compactness of their description, as more complex solutions 

with interpretable and clinically pertinent factors (often, as discussed in the previous 

section, single-item factors relating to suspiciousness and somatic concern, which is 

consistent with the identification of these items as independent factors themselves 

derived from factor analyses in the development of the BPRS) are commonly found but 

discarded (for example: Bell et al., 1994; Kay & Sevy, 1990; Lee, Harris, Loughland & 

Williams, 2003; Mass et al., 2000). Since the fundamental aim of the development of 

these dimensional psychopathological models is to attempt to relate each dimension, or 

factor, to some underlying neurobiological variables, the acceptance of relatively coarse 

constructs, as has been shown to be the case for the three-factor model, will simply 

confound and hamper the search to identify these underlying mechanisms (Peralta & 
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Cuesta, 1999). At the same time, it is important to remain open to the possibility of 

alternate solutions regardless of the seeming quality of the structure identified, as it is not 

necessarily the case that a group of highly intercorrelated symptoms will share the same 

underlying pathology: Peralta and Cuesta (1999) have shown that height and weight are 

examples of phenomena that are highly intercorrelated yet still independent.  

 

The third main group of matters requiring consideration relate to the statistical 

procedures employed for the identification of the structure underlying the analysed 

symptomatological dataset. A brief examination of the numerous studies summarised in 

Table 10 and Table 11 clearly displays that principal components analysis is most 

commonly used for extraction of the underlying dimensions, and orthogonal rotation 

usually employed for the rotation of these dimensions to determine a simple structure. 

To this point in the current review, the term ‘factor analysis’ have been used generally to 

describe any data-reduction technique aiming to identify structure underlying a series of 

variables. Principal components analysis and factor analysis are in fact two distinct 

statistical techniques with somewhat differing procedures and aims. Principal 

components analysis is a true data reduction technique, as the process aims to identify a 

series of uncorrelated factors that are a linear combination of the variables in the original 

dataset and can reproduce the original data exactly (Everitt & Dunn, 2001; Gorsuch, 

1983). This assumes that the input observed data is collected without any measurement, 

random, or sampling error, which is entirely unlikely in psychiatric research. Factor 

analysis instead aims to determine the latent structure underlying a set of data. In doing 

so, it is assumed that part of the variance in each variable (symptom), that which it shares 

in common with other symptoms in the data set, can be described by a series of latent 

factors; however, each variable will also be influenced by sources independent of the 

others in the set, which may reflect uniqueness of the symptom itself and/or random or 
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measurement error (Gorsuch, 1983). As such, factor analysis aims to model only the 

shared variance within the item set (removing unique sources of variance such as 

measurement error), while principal components analysis instead uses all of the variability 

within the items. In essence then, the two techniques are fundamentally different, with 

factor analysis being the technique that is more appropriate for the aims of studies 

seeking to produce a psychopathological model of schizophrenia. However, in practice, 

and especially in cases where measurement error is small, there is often little difference 

between the end solution produced by either technique (Everitt & Dunn, 2001).  

 

The statistical decision that can have a much more substantial impact on the final 

solution is the choice of rotation techniques used to produce simple structure (factors 

where some variables have very high loadings and others have extremely low loadings). 

As per Tables 10 and 11, the most commonly employed technique (and generally the 

default setting on most statistical packages) is some version of orthogonal rotation. This 

process assumes that, by definition, the factors extracted are independent and hence 

totally uncorrelated. Such an approach is popular because the independence between 

extracted factors identifies clearly distinguishable factors which are hence relatively 

simply interpreted. However, in reference to clinical data, it cannot be assumed that 

syndromes elicited from symptom data are necessarily independent (Soni et al., 1992), 

and indeed the clinical experience suggests that syndromes tend to occur together, to a 

greater or lesser extent, within individuals (Peralta & Cuesta, 1999). Moreover, a 

correlated factor solution is more likely to be replicable under differing conditions, and 

allow an examination of second-order factors, or more general factors that can describe 

the correlations between the initial factors (Lorr et al., 1963). Most importantly, Cattell 

and Dickman (1962) have demonstrated that if an orthogonal solution is forced on a 

correlated framework then factors that can be easily identified in an oblique reference 
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frame become composite factors that are extremely difficult to interpret (Lorr et al., 

1963). As such, given that the primary aim of the factor-analytic studies reviewed here are 

to identify dimensional structures that match clinical reality, it could be suggested that the 

employment of correlated structural models would best match those aims.  

 

There are also a number of mathematical matters that can impact on the derivation of 

factor structure. Scales for the assessment of psychopathology, given that they are 

designed predominantly for the needs of clinical settings, are biased in their ratings of 

symptoms, in that ratings only tend to be made when they are present in an individual to 

an extent that is considered pathological. This becomes a problem when attempting to 

identify relationships between symptom ratings, as the identification of reliable 

correlation coefficients relies on the presence of (at least, an approximation of) a 

bivariate normal distribution for all pairs of variables analysed (Nunally, 1967). When 

symptoms receive a rating only when present to a pathological extent, zero scores will be 

predominant and instead of normal distributions, the data will be more likely to reflect a 

‘reversed J-shaped distribution’. Maxwell (1972) has demonstrated that correlation 

estimates under such circumstances are likely to be spuriously high and potentially 

misleading: for example, in the case of a series of five variable pairs correlated at 0.46, 

when an additional 195 cases are added with zero values on both items, then the Pearson 

Product-moment correlation for the two variables will be almost doubled. There is little 

that can actively be done to address this issue, as removal of all cases where there are 

zero values on both pairs of scores in a bivariate relationship will lead to a heavily 

imbalanced dataset with large amounts of missing values, and hence one in violation of 

the assumptions of factor-analytic procedures. However, it does lead to the requirement 

of removal of items of extremely rare incidence in the dataset. The presence of non-

normally distributed data in the item set may also give rise to artifactual correlations: 
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when non-normally distributed data is correlated, the relationship between any pair of 

items will be affected in part by the similarity of their distribution as well as their content 

(Bernstein & Teng, 1989). Given that factor-analytic techniques were designed for use 

with continuous data, use of multicategory data is prone to the production of artifactual 

‘difficulty factors’, roughly proportional to symptom incidence, even in unifactorial data 

(Gorsuch, 1983; Maxwell, 1971). Use of Likert-type multicategory data is less prone to 

this limitation than use of dichotomous data (rating symptoms as present or absent), 

however in both cases it is important to examine the item distribution of any identified 

factors to screen out any arising from such parallel distributions, particularly where the 

factor relates to a combination of items of rare incidence (Maxwell, 1972). Moreover, 

Bernstein and Teng (1989) have suggested that the use of scale-level data, where derived 

from the sum of a number of contributing items, may surmount such problems, as, the 

combination of a number of items will be more likely to produce a multivariate normal 

distribution. However, there remains the requirement of use of univocal items in the 

measurement models employed in factor analyses.  

 

If the aim of factor-analytic studies of schizophrenia is to generate psychopathological 

models of schizophrenia which are truly generalisable to all those diagnosed with the 

disorder, then careful attention needs to be paid to the characteristics of the individuals 

providing the contributing data to such models. The clear majority of studies in this area 

are cross-sectional (compare the numbers of studies in Tables 9, 10 and 11 to those in 

Tables 14 and 15), and hence it is difficult to rule out suggestions that the models 

identified may be dependent on the particular characteristics of the contributing cohort 

and hence may not be stable over time or generalisable to others at different points in the 

phase of the disorder. For example, symptoms present during acute exacerbation may 

differ from those during remission (Soni et al., 1992), and likewise it has been shown that 
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positive symptoms tend to become less severe over time, and negative symptoms more 

predominant, and it is difficult to disentangle whether this reflects the natural course of 

the disorder, the effects of extended medication or institutionalisation or simply ageing-

related (Kaplan & Saddock, 1998). As such, modelling studies including only chronic 

participants may be less able to make fine distinctions between ‘positive’-type symptoms 

due to a low frequency of occurrence (Stuart et al., 1999), and vice-versa, first-episode 

studies may be biased toward more florid phenomena masking the presence of ‘negative’-

type symptomatology. Similarly, it is often not possible to control for the effects of 

medication or of recreational drug use, and reliance on hospitalised cohorts may also bias 

results, as recent research has identified important differences between inpatient or long-

term residential samples and individuals diagnosed with schizophrenia but able to be 

managed by general medical practitioners in the community (Carr et al., 2002; Loughland, 

et al., 2004) 

 

There are mixed findings of the impact of these issues. Van der Does, Dingemans, 

Linszen, Haughter and Scholte (1995) identified substantial changes in the factor 

structure identified using the BPRS-E between acute admission and a fifteen month 

follow-up (Table 11). However, this study suffered limitations arising from a very small 

sample size (n=65 at index admission and n=45 at 15-month follow up) and as such, the 

presence of asymptomatic participants may have had substantial impact at follow-up. 

Short and long-term longitudinal confirmatory factor analytic studies (Table 14, Table 15) 

show little change in fit of one-, two-, three-, four- and five- factor models of the PANSS 

between acute index admission and following nine weeks of treatment (Table 14: Nakaya, 

Suwa & Ohmori, 1999), and similarly, Long and Brekke (1999) found no major changes 

in goodness of fit for four-factor models of the 16- or 18- item BPRS between baseline 

and a 36 month follow-up (examined at six-month intervals: Table 15). Importantly, 
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Czobor and Volavka (1996) found little substantial change in the fit of a five-factor 

model of the BPRS in participants after one week of placebo and one and six weeks of 

haloperidol treatment, which was also seen in the very large study of McMahon (et al., 

2002) testing changes in three-, four-, and five- factor BPRS models in 1074 medication-

resistant participants between baseline and after six months of clozapine therapy. 

Similarly, the traditional five-factor solution has been identified in the PANSS in first-

episode (Emsley et al., 2003), geriatric chronic (White et al., 1994), acute inpatients 

(Nakaya et al., 1999), chronic outpatients (Canceil et al., 2002), medication-free (Emsley 

et al., 2003; Lindenmayer et al., 1995, Marder, Davis & Chouinard, 1997), and medicated 

(Harvey et al., 1996) participants. Consistent with this, Peralta and Cuesta (2000) found 

that the three-dimensional structure identified from global SANS and SAPS ratings could 

be identified across a range of levels of chronicity (although some studies, such as 

Mojtabai, 1999, have suggested that the cohesion of these three dimensions break down 

with increasing illness duration).  

 

As has been shown in the previous sections, however, the three- and five- factor models 

identified from the SANS/SAPS global ratings and the PANSS respectively, represent 

relatively coarse psychopathological models, and there is evidence from some cross-

sectional studies of finer detail within these structures (e.g. Stuart et al., 1995, Vazquez-

Barquerro et al., 1996). It may be the case that it is these, more detailed, models that are 

more susceptible to impact from participant-related issues such as those discussed here, 

and particular attention to these matters should be made when interpreting these studies.  

 

One of the crucial considerations in regard to factor analytic techniques when deriving 

psychopathological models is to recall that the process is simply an abstract of 

mathematics. Notwithstanding the possible artefacts discussed above, the factor-analytic 
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process simply highlights symptoms that are highly correlated, suggesting that they co-

occur (Andreasen, et al., 1995). This does not necessarily prove a conceptual relationship, 

or that the combination is of prognostic significance:  

 

“Empirical description alone will lead to intellectual bankrupsy. Until symptoms are 

linked to clinically relevant concepts such as prognosis or aetiology, no firm conclusions can 

be reached about the best way to divide or group the symptoms of schizophrenia. The 

ultimate level of understanding will be based on learning how these symptoms are produced 

at the level of brain mechanisms.” (Andreasen et al., 1992, p. 347).  

 

As such, the structures identified by factor analyses must be regarded as purely 

descriptive until the hypothesised syndromes are externally validated through dedicated 

empirical studies (Peralta & Cuesta, 1999). Andreasen (et al., 1995) suggest investigation 

of at least four different areas in the pursuit of validation of these syndromes: their 

biological bases (underlying neural mechanisms), their relationship to treatment factors 

and longitudinal course (clinical factors) and their relevance to other diagnostic entities 

other than schizophrenia (diagnostic factors).  

 

This last suggestion encapsulates one of the most exciting aspects of the identification of 

psychopathological syndromes: the potential of these syndromes to rise above the 

boundaries between diagnostic entities. This is clearly a worthwhile endeavour, as such 

diagnostic distinctions largely represent convention rather than carefully validated 

divisions (Cuesta & Peralta, 2001). As can be seen in Table 16 below, some of the 

symptoms and signs seen in schizophrenia may also occur in schizoaffective disorder, 

schizotypal personality disorder, bipolar disorder, major depression and so forth. While 

there are multiple examples of pleiotropism in neurological literature, it is not clear 
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whether there are distinct pathologies underlying the expression of similar symptoms 

across these diagnostic categories (Costello, 1993b; Mojitabai & Reider, 1998; Strauss, et 

al. 1974). As discussed above, there are multiple studies suggesting commonalities in the 

processes underlying symptom manifestations across diagnoses: the Northwick Park 

functional psychosis study (Johnstone et al., 1988) showed that dopaminergic antagonists 

and lithium were similarly effective in reducing positive and manic symptoms respectively 

regardless of diagnosis; evidence from epidemiological, neuropsychological and linkage 

studies have suggested some commonalities in genetic processes underlying the concepts 

of schizophrenia and bipolar disorder (Tsuang, Taylor & Faraone, 2004); and 

hypofrontality has been associated with particular symptoms within schizophrenia as well 

as in depression (Andreasen et al., 1992). Given these similarities, some authors have 

advocated using broad samples of individuals experiencing any psychotic symptom rather 

than focusing solely on those diagnosed with schizophrenia, to avoid making 

assumptions about the potential relationships between symptoms and signs that have the 

potential to constrain the possible outcomes (Peralta & Cuesta, 1999). Certainly, several 

studies have identified the same three-factor structure amongst participants experiencing 

affective psychoses that is found amongst those diagnosed with schizophrenia using 

SANS and SAPS global items (Mazizade et al., 1995; Ratakonda, Gorman, Yale & 

Amador, 1998), and Peralta and Cuesta (1999) identified a 12-factor structure from an 

item level analysis of the SANS and SAPS in a mixed sample of individuals experiencing 

any functional psychosis, with a very similar structure (an additional factor was extracted) 

identified when the sample was restricted to just those diagnosed with schizophrenia.  
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Table 16: Symptoms seen in schizophrenia that are also seen in other diagnoses: 
after Andreasen et al 1992 

Symptom Schizophrenia 
Schizo-

phreniform 
disorder 

Schizotypal 
personality 

disorder 

Simple 
schizophrenia 

Schizoaffective 
disorder Mania Depression 

Delusions        

Hallucinations        

Disorganised Speech        

Disorganised behaviour    ?    

Inappropriate affect        

Inattention        

Alogia  ?      

Affective blunting  ?      

Anhedonia  ?      

Avolition  ?      

 
 
 

Such a potential of a well-developed dimensional approach to conceptualising 

schizophrenia and indeed other clinical concepts to revolutionise nosology is one of the 

more distant potential outcomes of this line of research. Of more immediate importance 

is, as was discussed in the introduction to this review, the identification of a clear way out 

of the heterogeneity crisis in schizophrenia research: 

 

“… the need for symptomatological and behavioural coherence and integrity is paramount. 

Meeting this condition means grappling with the evident, bewildering heterogeneity and 

variability of schizophrenia. Failure to achieve progress in terms of heterogeneity means that 

attempts to make headway in meeting the other conditions will be contaminated by 

unresolved issues of single versus multiple illness concepts, inconsistency and generalizability, 

low specificity and replication failure. Indeed, one of the most striking aspects of 

schizophrenia research is the persistence and ubiquity of the heterogeneity problem across a 

variety of specific content areas….the failure to achieve a rigorous grasp of the heterogeneity 

problem has created an uncertainty that hinders schizophrenia research at all levels…the 

likelihood that researchers are studying different illnesses without 

being able to specify these differences must be recognised as the 
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superordinate problem. It is not a subproblem that can be ignored. It 

is the major obstacle to scientific process.”  

(Heinrichs, 1993 p. 230, emphasis added) 

 

It is crucial, therefore, that the psychopathological models proposed are not simply 

artefacts or models that are more a reflection of the statistical processes applied than they 

are of the clinical entities that they aim to represent (see the above and Peralta & Cuesta, 

2001 and Stuart et al., 1999 for excellent reviews of these matters). It has been shown in 

this brief review here that the development of appropriate, clinically valid, 

psychopathological models is reliant on the use of a comprehensive and balanced input 

item set, of items univocal in their nature (and a critical appreciation of the history of the 

items adopted), a considered balance between parsimony and completeness of the 

solution in terms of representing all clinically relevant dimensions, and selection of the 

most appropriate statistical procedures for the aims of the study (in this case, this is likely 

to include factor analysis with oblique rotation). In examination of the studies 

summarised in Table 9, 10, and 11, it is clear that the majority have neglected at least one 

(and some, all three) of these areas. There are at least two major options for 

methodological approaches that can take these considerations into account: one is to 

continue use of factor-analytic techniques, being mindful of the factor extraction and 

rotation processes, but due to the clear limitations of the SANS/SAPS (limited symptom 

breadth and potential imbalances in symptom representation) and PANSS (coarse and 

multifaceted items) for use in the development of representative psychopathological 

models with these techniques, instead using large and comprehensive symptom item sets. 

Such an approach has been adopted by Cuesta and Peralta (Cuesta & Peralta, 2001; 

Cuesta, Peralta, Gil & Artamendi, 2003) in their factor-analytic investigations of the 100-

item Manual for the Assessment and Documentation of Psychopathology inventory. An 
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alternative approach is to retain the use of the commonly employed symptom rating 

instruments (SANS, SAPS, PANSS, BPRS), using them with an awareness of their 

limitations, and instead adopt a different statistical strategy, given that it is the factor-

analytic technique itself that has given rise to many of the problems in the literature (the 

identification and rotation of factors, and the impact of relative item representativeness 

on the factor structures identified). Authors such as Stuart (Stuart, Malonie, Currie, 

Klimidis & Minas, 1995; Stuart, Harvey, Evert, Pinzone & Herrmann, 2002) and Chen 

(Chen & Chen, 2000; Lin, Chen, Hwu, Lin & Chen, 1998) have used the relatively simple 

technique of sorting the symptom correlation matrix to identify structure. This is broadly 

similar to factor analysis but since the sorted correlation matrix retains all of the original 

variance in the dataset it is easy to identify structure within the model, including, 

importantly, independent structure which may be theoretically important but poorly 

represented in the measurement model (and hence, the technique is relatively unaffected 

by any imbalances in item representation: Stuart et al., 1999).  

 

Such studies and others reflecting a considered awareness of the limitations of their 

mathematical and conceptual bases when developing symptom models will be reviewed 

in the subsequent section. 
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They don’t make ‘em like they used to: Structural models of the 

symptomatology of psychosis in the era before Crow 

Factor analytic studies of the symptoms of psychosis in the decades prior to the advent 

of the ‘positive’ and ‘negative’ concept, and also prior to the simple calculation of factor 

analyses using personal-computer-based statistical packages, uniformly identified 

symptom structures more complex than those most commonly reported as arising from 

concept-driven instruments such as the PANSS and SANS/SAPS. While such studies 

from eras prior to the implementation of the more tightly specified DSM-III (1980) may 

have captured a different part of the clinical spectrum than those that would be 

diagnosed with schizophrenia according to the modern conception, these early studies 

(and recent papers following in their tradition) deserve careful consideration in the 

identification of possible syndromes of psychosis as they are free from many of the 

measurement-model limitations plaguing the majority of recent studies.  

 

The inaugural study in this area was instigated by Moore in 1933. For this, he developed 

a rating scale of 32 symptoms descriptive of mania and schizophrenia, with each item 

being a weighted sum of symptom frequency, intensity, and presence during interview 

and in the ward. Based on ratings from 367 individuals diagnosed with functional 

psychosis, cluster analysis identified seven syndromes, labelled as catatonic, deluded and 

hallucinated, paranoid irritabilitis, manic, cognitive deficit, constitutional hereditary 

depression and retarded depression (Lorr et al., 1963). Degan in 1952 reanalysed the data 

using factor-analytic techniques and identified nine factors within the symptom set: 

labelled hyperexcitability, catatonia, hyperprojection, depression, schizophrenic 

dissociation, traumatic hysteria, hyperirritability and neurasthena. While the Moore (1933) 

study was certainly groundbreaking in the field, the model suffered from the fact that its 

input symptom ratings were mixed both in terms of source (ward and interview) and 



 123

time (with some symptoms rated crossesctionally and others rated on the basis of lifetime 

presence: Lorr et al., 1963). 

 

Following the conclusion of the Second World War, Wittenborn and colleagues 

(Wittenborn, 1951; Wittenborn & Holzberg, 1951) continued this line of research with 

the 55-item Psychiatric Rating Scales (PRS), where ratings are based on the highest level 

of severity during the rating period. The first study of the PRS (Wittenborn, 1951) on the 

basis of ratings from 140 inpatients, identified seven factors using factor analysis with 

orthogonal rotation, labelled hebephrenic, mania vs. depression, conversion hysteria, 

catatonic excitement, agitated depression, paranoid schizophrenia, and paranoid 

condition. A subsequent study of 250 individuals newly admitted to hospital again yielded 

seven factors through factor analysis with orthogonal rotation, which largely replicated 

those previously identified: labelled as paranoid schizophrenia, paranoid condition, mania 

vs. depression, and conversion hysteria, with slightly varied factors labelled anxious-

depressed, obsessive-phobic, and excited (Wittenborn & Holzberg, 1951). Lorr (1957), 

re-analysed the latter data and again identified 7 factors, but which differed somewhat 

following rotation: labelled conceptual disorganisation, paranoid schizophrenia, anxious 

depression, conversion hysteria, phobic-compulsive, hostile belligerence and manic 

excitement. However, symptomatological models developed from the PRS suffer from 

the limited range of items within the scale for schizophrenia: the scale contained only one 

item relating to hallucinations, and none in relation to bizarre postures, and as such it is 

unlikely or impossible for these clinically important concepts to form syndrome factors.  

 

Possibly the most influential group among these early researchers, Lorr and colleagues 

entered the fray with an examination of the Northport Records (Lorr, Jenkins & 

O’Connor, 1953), a symptom inventory designed to measure 12 hypothesised symptom 
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factors, defined from the Moore (1933) study and existing diagnostic syndromes. Eleven 

dimensions were identified from factor analysis of this scale. From a review of factor 

analytic studies of psychiatric scales conducted during the 1950s, this group identified 10 

factors that has emerged across multiple studies and developed the Inpatient 

Multidimensional Psychiatric Scale (IMPS), which was designed to reflect these 

dimensions. Subsequent studies of this instrument (Lorr, McNair, Klett & Lasky, 1962; 

Lorr, Klett, McNair & Lasky, 1963) confirmed that it did indeed tap the hypothesised 

dimensions. In a careful review of the literature to 1963 (including the IMPS studies: Lorr 

et al., 1963, summarised in Table 17), Lorr and colleagues showed that there was clear 

evidence for 10 interview-based factors labelled as: excitement, hostile belligerence, 

paranoid projection, grandiose expansiveness, perceptual distortions, anxious 

intropunitiveness, retardation and apathy, and disorientation; and an additional three 

ward-based factors labelled: hostile belligerence (overlapping with the similarly identified 

interview-based factor), resistance and overactivity. Each of these factors was identified, 

or suggested, by at least three independent studies conducted to that time, with these 

studies representing a wide variety of scales, participant types and statistical techniques 

(Lorr et al., 1963). Subsequent studies with the IMPS led to a revision and suggestion that 

there were 12 syndromes observed in the scale (Lorr, McNair & Klett, 1966), which 

reflected the addition of ‘obsessive-compulsive’ and ‘somatic concern’ factors, with all 

twelve confirmed in studies in England, France, Germany, Italy, Japan and Sweden (Lorr 

& Klett, 1969).  

 

Subsequent studies with different rating scales identified further support for the 12 

syndromes suggested by Lorr and colleagues as well as suggesting additions: Spitzer, 

Fleiss, Endicott and Cohen (1967) identified 13 factors from a 145-item summary of the 

Mental Status Schedule recorded from 1000 participants, the majority of factors being 
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similar to those identified in the IMPS, however, importantly splitting the ‘retardation 

and apathy’ into ‘retardation/emotional withdrawal’ and ‘social withdrawal’ factors, and 

further identifying insight and suicidal/self-harm factors. Fleiss, Gurland and Cooper 

(1971), examining 185 summarised items from the Present State Examination and 

Psychiatric Status Schedule (PSE) gathered from 500 inpatients, identified 25 factors 

through principal components analysis with orthogonal rotation – while many of these 

factors were extremely narrow concepts, the study did suggest evidence for the further 

splitting of the ‘anxious intropunitiveness’ factor identified in the IMPS into distinct 

anxiety and depression dimensions, with this splitting further supported by Everitt, 

Gourlay and Kendall’s (1971) analysis of 70 PSE items from the same dataset and 

Motorano and Nathan’s (1972) study using the 100-item Boston City Hospital Behaviour 

Checklist. An overview of these studies (Table 17) suggests at least 12 confirmed factors 

within individuals classed as experiencing functional psychosis, with suggestions of up to 

17 syndromes observable in these groups (Lorr, 1986): excitement, hostile belligerence, 

paranoid projection, grandiose expansiveness, perceptual distortions, anxiety, depression, 

retardation, social isolation, disorientation, motor disturbance, conceptual 

disorganisation, obsessive-compulsive, somatic concern, insight and possibly 

suicidality/self-harm and flat affect. 

 

 

Reviewing more recent studies, Stuart (et al., 1999) suggest evidence for “at least 11 

distinct types of schizophrenic psychopathology, which are independent, or often so, 

across…studies” (p. 239). While this evidence will be reviewed in slightly more detail 

below, Stuart (et al., 1999) propose the following dimensions: thought disorder, bizarre 

behaviour, auditory hallucinations, other (non-auditory) hallucinations, loss of boundary 

delusions, paranoia, grandiose delusions, negative symptoms, disorientation, mood-
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congruent delusions and inappropriate affect (although the latter three items, due to poor 

representation in the measurement models employed in the studies reviewed, often 

reflected the independence of one or two symptoms). These 11 symptom groupings, 

along with the 10 identified by Lorr (et al., 1963; with the splitting of the ‘anxious 

intropunitiveness’ and ‘retardation and apathy’ as suggested by later studies, Lorr, 1986), 

and two others due to their high level of current research attention (cognitive 

dysfunction: Green, 1998) or suggestion of independence by recent large studies and 

confirmatory factor analyses (negative thought disorder: Cuesta & Peralta, 1999, 2001) 

were used as points of comparison for the symptom groupings identified by the studies 

summarised in Tables 17 and 18, 18 groupings in total. Symptom groupings were 

compared on the basis of their item content, rather than the rather arbitrary labels placed 

on the factors identified.  
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Table 17: Summary of pre-1980 factor analytic studies of psychosis (after Lorr, Klett & McNair, 1963; Lorr, 1986) 
First Author Wittenborn Wittenborn  Degan Guertin Lorr Lorr Lorr  Lorr Bostian Guertin  Wittenborn Lorr Lorr Spitzer Everitt Fleiss Motorano  

Year 1951a 1951b 1952 1952 1955 1957a 1957b 1957c 1959 1959 1962 1962 1963 1967 1971 1971 1972 
n 140 250 367 100 423 250 500 116 45 100 150 296 296 1000 500 500 924 

Population Psychosis Psychosis Psychosis Schizophrenia Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis 

Number of Items 55 51 32 52 55 51 85 55 60 76 98 77 90 145 70 185 924 
Rotation orthogonal orthogonal oblique oblique oblique orthogonal oblique oblique orthogonal oblique orthogonal oblique orthogonal orthogonal ns Orthogonal ns 

Number of Factors Identified 7 7 9 6 11 7 8 9 6 6 8 9 10 13 10 25 70 

Evidence of 
independent 
grouping in 
any of these 

studies? 

Factors                   
Excitement  

[Mania] 
(pressured speech, elevated mood, excessive speech) 

                  

Hostile Belligerence  
[Hostility] 

(hostility, irritability, resentful) 
                  

Paranoid Projection  
[Paranoia] 

(delusions of reference, persecution and influence) 
                  

Grandiose Expansiveness  
[Grandiosity] 

(grandiose and religious delusions) 
                  

Perceptual Distortion  
[Auditory and Other Hallucinations] 
(auditory, visual somatic or tactile hallucinations) 

                  

Anxious Intropunitiveness 
[Depression and Anxiety] 

(anxiety, guilt, depression) 
              | * | * |  | * 

Retardation and Apathy 
[Blunting, Alogia, and Social Dysfunction] 

(slowed speech & movement, poor self care, blocking) 
             | ^    | ^ 

Disorientation 
(lack of orientation to time, person, place)            ()       

Motor Disturbance 
[Bizarre behaviour & inappropriate affect] 

(unusual postures & behaviour, inappropriate affect) 
                  

Conceptual Disorganisation 
(irrelevance, incoherence, tangentiality, neologisms, echolalia)                   

Ward Resistiveness 
(uncooperative, resistive)                   

Ward Overactivity 
(overly talkative, social, restless)                   

Key:  refers to a symptom grouping being identified as an independent factor; |  refers to evidence for further splitting of this symptom grouping; *Split into ‘depression’ and ‘phobic anxiety’ factors; ^ split into retardation and social isolation factors; ns 
not specified; Spitzer et al (1967) also identified factors of ‘self harm’; ‘insight’ and ‘somatic concerns’; factor labels in square brackets refer to the factor labels identified in contemporary studies. Full authorship of included articles: Lorr, Klett & McNair 
(1963); Lorr (1986); Everitt, Gourlay & Kendell (1971); Fleiss, Gurland & Cooper (1971); Motorano & Nathan (1972); Spitzer, Fleiss, Endicott & Cohen (1967); Wittenborn (1951a); Moore (1933); Wittenborn & Holzberg (1951b); Degan (1952); Guertin 
(1952); Lorr, Jenkins & O’Connor (1955); Lorr (1957a); Lorr & O’ Connor (1957b); Lorr, O’Connor & Stafford (1957c); Bostian, Smith, Lasky, Hover & Ging (1959); Guertman & Krugman (1959); Wittenborn (1962); Lorr, Klett, McNait & Lasky (1963); 
Lorr, McNair, Klett & Lasky (1962). 
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Table 18: Summary of symptom structure in psychosis using less common symptom rating scales, or combinations of scales 
First Author Kitamura  Karakula  Rosenman  Wickham  Curson  Curson Harvey Simpson Mellers  Guerna Thompson  Hutchinson  Cardno Serretti  Salokagas 

Year 1995 1999 2000 2001 1999 1999 1996 1985 1996 2002 1993 1999 1999 1996 1997 
n 584 249 980 155 103 103 404 100 114 189 131 160 191 504 156 

Population Any psychotic 
symptom 

Paranoid 
schizophrenia Mixed psychosis Mixed psychosis Schizophrenia Schizophrenia Schizophrenia Broad diagnosis Schizophrenia Mixed psychosis Schizophrenia Schizophrenia Schizophrenia 

spectrum Mixed psychosis Schizophrenia 
spectrum 

Scale 68 item 
SANS/ 
SAPS/ 
BPRS 

OPCRIT OCCPI SBS Manchester SBS BPRS/ 
TLC PSE PSE SADS-C 

/PSE PSE OPCRIT OPCRIT CPRS 

Rotation Orthogonal Orthogonal Orthogonal Orthogonal Oblique Oblique Oblique Orthogonal Orthogonal n/r Orthogonal Orthogonal Orthogonal n/r Orthogonal 
Number of Factors Identified* 5 (18) 5 5 5 4 3 4 6 4 7 3 6 4 4 5 

Explained variance n/r 62% 55% 36% 67% 73% 58% 61% 58% 64% 76% 63% 39% 55% 53% 

Evidence of 
independent 
grouping in 
any of these 

studies? 

Factors                 
Mania 

(excitement, pressured speech, elevated mood) A n/r  A n/r n/r n/r  n/r A n/r  n/r A A  
Grandiosity 

(grandiose & religious delusions) A A A (a) n/r n/r n/r n/r n/r A n/r A (a) (a) (a) - 
Bizarre behaviour 

(unusual social behaviour, mannerisms)  (b) (a) (b) A n/r A n/r n/r B A  n/r (b) n/r  
Conceptual disorganisation 

(circumstantiality, tangentiality, derailment, incoherence) n/r C B B B    (a) C B n/r A B n/r  
Blunting 

(lack of vocal, facial, physical expression, lack of spontaneity) B D B C    A  (b) B n/r B (b) B  
Social dysfunctions 

(social and emotional  withdrawal, lack of interest, relationships) B D (c) n/r n/r n/r n/r n/r n/r D A n/r n/r (c) B - 

Inappropriate affect n/r C B (b) n/r n/r n/r n/r A C n/r n/r (a) B n/r - 
Negative thought disorder 

(blocking, increased speech latency, poverty of speech) B C B (c ) n/r n/r n/r n/r A B n/r n/r B B n/r - 
Cognitive 

(poor attention, social inattentiveness) n/r n/r n/r n/r n/r n/r n/r n/r n/r n/r n/r n/r n/r n/r n/r n/r 

Disorientation n/r n/r n/r n/r n/r n/r n/r (a) n/r n/r C n/r n/r n/r S - 
Loss of boundary delusions 

(thought insertion, withdrawal, broadcast) C E A D n/r n/r n/r n/r n/r E C   n/r n/r  
Auditory hallucinations 

(auditory hallucinations, voices commenting/conversing) C E A D n/r (a) n/r B  (e) C  C n/r C  
Other hallucinations 

(visual, somatic hallucinations or delusions) C E A n/r n/r (a) n/r B n/r n/r C n/r C n/r C - 
Paranoia 

(delusions of reference or persecution) C B A (b) n/r n/r n/r n/r  F n/r A n/r    
Hostility 

(hostile, aggressive, agitation) n/r B n/r n/r A n/r A  n/r  n/r n/r n/r (a) n/r  
Depression &  mood-congruent delusions 

(depression, guilt delusions)  A C   A  C n/r D n/r  n/r C n/r  
Anxiety 

(anxiety/tension) n/r B n/r n/r n/r A n/r C n/r F n/r n/r n/r n/r n/r - 

Insight n/r n/r n/r (b) n/r n/r n/r n/r n/r n/a n/r n/r n/r n/r n/r - 

Key: Scales: SANS = Scale for the Assessment of Negative Symptoms; SAPS = Scale for the Assessment of Positive Symptoms; BPRS = Brief Psychiatric Rating Scale; OPCRIT = Operational Criteria Checklist; OCCPI = Operational Criteria Checklist for 
Psychotic Illness; SBS = Social Behaviour Schedule; Manchester = Manchester Scale; PSE = Present State Examination; SADS-C = Schedule for Affective Disorders and Schizophrenia-Current; CPRS = Comprehensive Psychiatric Rating Scale; TLC = 
Thought, Language and Communication Scale; *Number in parentheses indicates the number of factors if all eigenvalues >1 were included;   refers to a symptom grouping being identified as an independent factor; Letters refer to symptom groups that 
were combined into a single factor – capital letters represent symptom groups with strong loadings (<0.40) and lower case letters represent symptom groups with small loadings on that factor; n/s = not specified; n/r = symptom not represented in the 
analysis set. Full authorship of included articles: Wickham, Walsh, Asherton, Taylor, Sigmundson, Gill, Owen, McGuffin, Murray & Sham (2001); Salokongas (1997); Serretti, Macciardi & Smeraldi (1996); Cardno, Jones, Murphy, Sanders, Asherton, Owen & 
McGuffin (1999); Karakula & Grzywa (1999); Rosenman, Korten, Medway & Evans (2000); Hutchinson, Takei, Sham, Harvey & Murray (1999); Thompson & Meltzer (1993); Guerra, Fearon, Sham, Jones, Lewis, Mata & Murray (2002); Mellers, Sham, Jones, 
Toone & Murray (1996); Simpson & Davis (1985); Harvey, Curson, Pantelis, Taylor & Barnes (1996); Curson, Duke, Harvey, Pantelis & Barnes (1999); Curson, Duke, Harvey, Pantelis & Barnes (1999); Kitamura, Okazaki, Fujinawa, Yoshino & Kasahara 
(1995). 
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Firstly, Table 18 summarises a number of studies using scales other than those 

commonly used to identify symptomatological structure (typically the SANS/SAPS and 

BPRS/PANSS), or combinations of scales. The scales used vary considerably in their 

content and specificity for the clinical concept of schizophrenia, with many not 

representing parts of the proposed symptom groupings used as comparison points 

(denoted by ‘n/r’ on the table). As would be expected given this array of different scales, 

the factor structures identified ranged substantially from a three factor structure 

identified with the Manchester scale (Curson, Duke, Harvey, Pantelis & Barnes, 1999) to 

7 from the Present State Examination (Guerra et al., 2002). While the methodology of 

each of these studies was perfectly adequate for the purpose that they were designed for, 

in terms of their individual use in development of a generaliseable model of 

schizophrenia, each suffered from some of the limitations discussed in previous sections, 

such as: use of mixed participant samples which included quite distinct diagnoses 

(personality disorder: Simpson & Davis, 1985; major depression: Hutchinson, Takei, 

Sham, Harvey & Murray, 1999); statistically rather than clinically based acceptance of 

solutions with an extremely low proportion of explained variance (Cardno et al., 1999; 

Kitamura, Okazaki, Fujinawa, Yoshino & Kasahara, 1995) or abandonment of many 

clinically relevant items in the pursuit of better mathematical ‘fit’ (Hutchinson, Takei, 

Sham, Harvey & Murray, 1999, dropped half of their 56 initial items); mathematical 

quirks (using a mixture of individual items and their subscale sum scores in the symptom 

correlation matrix, and development of a model from the same group of participants 

rated three times to enhance statistical power: Karakula & Grzywa, 1999); use of 

orthogonal rather than the more clinically-realistic correlated factor representations 

(Salokongas, 1997; Thompson & Meltzer, 1993); and symptom-item representation 

issues, such as a limited range of symptoms (use of the Social Behaviour Schedule by 

Curson et al., 1999); an absence of affective symptoms: Guerra et al., 2002); a limited 
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number of symptoms (Mellers, Sham, Jones, Toone & Murray, 1996 used 11 items only); 

or use of ‘global’ type items (for example, the Manchester Scale containing a single item 

each in regard to hallucinations and delusions: Cardno et al., 1999; Curson et al., 1999), 

which, in turn constrains the possible analysis outcomes; and as such, the results of 

individual studies will not be reviewed in detail here. However, as displayed in Table 18, 

these studies together provided some support for the independence of nine of the 

proposed factors: mania (Hutchinson et al., 1999; Rosenman, Korten, Medway & Evans, 

2000; Simpson & Davis, 1985), bizarre behaviour (Hutchinson et al., 1999; Kitamura et 

al., 1995), conceptual disorganisation (Curson et al., 1999; Harvey, Curson, Pantelis, 

Taylor & Barnes, 1996; Simpson & Davis, 1985), blunting (Curson et al., 1999 ; Harvey et 

al., 1996; Mellers, Sham, Jones, Toone & Murray, 1996), loss of boundary delusions 

(Cardno et al., 1999; Hutchinson et al., 1999), auditory hallucinations (Hutchinson et al., 

1999; Mellers et al., 1996), paranoia (Mellers et al., 1996; Salokongas, 1997; Serretti, 

Macciardi & Smeraldi, 1996), hostility (Guerra et al., 2002; Simpson & Davis, 1985) and 

depression (Curson et al., 1999; Harvey et al., 1996; Hutchinson et al., 1999; Kitamura et 

al., 1995; Wickham et al., 2001). The remaining factors under examination (grandiosity, 

social dysfunctions, inappropriate affect, negative thought disorder, non-auditory 

hallucinations, anxiety, cognitive dysfunctions and insight were not identified as 

independent groupings in this set of studies, although for the latter two hypothesised 

groupings, this may simply reflect their poor representation in the item sets of the studies 

summarised in Table 18.  

 

Table 19 summarises a number of recent studies selected by virtue of the fact that they 

have taken steps to overcome the overcome the common limitations of structural studies 

of symptomatology as outlined in previous sections, such as: use of broad symptom 

inventories (Cuesta & Peralta, 2001; McGorry, Bell, Dudgeon & Jackson, 1998); item-
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level, rather than subscale level analysis of the SANS/SAPS (Peralta & Cuesta, 1999); 

allowing the identification of a correlated (oblique) rather than orthogonal factor 

structure (Minas, Klimidis, Stuart, Copolov & Singh, 1994); using techniques to maximise 

the explained variance in the measurement model (Cardno et al., 1997; Vazquez-

Barquerro et al., 1996); or accounting for all the variance in the symptom set (Lin et al., 

1998; Stuart et al., 1995). As such, these studies will be examined in somewhat greater 

detail than those in Table 18.  
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Table 19: Summary of studies of the structure of psychosis with broad measurement models and oblique rotation of factors and/or using 
methods to maximise explained variance 

First Author Peralta Cuesta Cuesta Kitamura Stuart Lin Stuart Stuart Minas Minas McGorry Cardno Cardno 
Vazquez-
Barquero 

Year 1999 2001 2003 1998 2002 1998 1995 1995 1992 1994 1998 1996 1997 1996 
n 660 660 66 429 789 70 70 70 114 114 509 102 66 86 

Population Mixed psychosis Mixed psychosis First episode 
psychosis Schizophrenia Mixed psychosis Schizophrenia Mixed psychosis Mixed psychosis Mixed psychosis Mixed psychosis First episode 

psychosis Schizophrenia Schizophrenia Schizophrenia 

Scale SANS/SAPS AMDP AMDP 35 item OPCRIT SANS/SAPS SANS/SAPS/ 
BPRS 

SANS/SAPS/ 
BPRS SANS/SAPS SANS/SAPS RPMIP OPCRIT OPCRIT SANS/SAPS 

Rotation Oblique Oblique Oblique oblique Sorted matrix Sorted matrix Sorted matrix Full information 
factor analysis Sorted matrix Oblique Oblique Orthogonal^ Orthogonal^ Orthogonal~ 

Number of Factors Identified 11 (12) 10 10 6 n/s n/s n/s 6 (9) n/s 5 6 5 8 18 
Explained variance 66% 54% 66% 35% 100% 100% 100% (100%) 100% 57% 50% 49% 71% n/r 

Evidence of 
independent 
grouping in 
any of these 

studies? 

Factors                
Mania 

(excitement, pressured speech, elevated mood)  D A n/r  n/r  n/r n/r n/r  n/r n/r S  
Grandiosity 

(grandiose & religious delusions) ( ) (d) ( a )  S     C  S  A  
Bizarre behaviour 

(unusual social behaviour, mannerisms) A n/r n/r  S SS SSS n/r SS n/r  S A   
Conceptual disorganisation 

(circumstantiality, tangentiality, derailment, incoherence) B A A n/r SS      n/r A    
Blunting 

(lack of vocal, facial, physical expression, lack of spontaneity)  B B n/r S A   A A A B B   
Social dysfunctions 

(social/emotional  withdrawal, lack of interest, relationships)  B B n/r A A  ( )   B n/r n/r   

Inappropriate affect B A C n/r S S S n/r S n/r (a) A A S  
Negative thought disorder 

(blocking, increased speech latency, poverty of speech) C  B n/r S SS  (A) (a) (a) (a) (b) B   
Cognitive 

(poor attention, social inattentiveness) C B B n/r n/r SS A ( a ) (a) (a) n/r n/r n/r   

Disorientation n/r n/r n/r n/r n/r n/r A n/r n/r n/r n/r n/r n/r n/r n/r 

Loss of boundary delusions 
(thought insertion, withdrawal, broadcast)  C D A      C C    |   

Auditory hallucinations 
(auditory hallucinations, voices commenting/conversing)  C D A     B B C     

Other hallucinations 
(visual, somatic hallucinations or delusions)  C C  | * n/r S | S  ( )  ( ) B B C (c)   |   |  

Paranoia 
(delusions of reference or persecution)     SS S   S n/r n/r C    

Hostility 
(hostile, aggressive, agitation) A   n/r S S SS n/r S n/r (a) n/r n/r n/r  

Depression &  mood-congruent delusions 
(depression, guilt delusions) n/r E  n/r A n/r SS n/r n/r n/r B n/r n/r (a)  

Anxiety 
(anxiety/tension) n/r ( e )  n/r n/r n/r SS n/r n/r n/r n/r n/r n/r n/r  

Insight n/r   n/r n/r n/r SS n/r n/r n/r n/r n/r n/r n/r  

Key: ^included in this table as the authors explicitly examined both orthogonal and oblique rotations, finding similar structures; ~Included in this table as the analyses were meticulously conducted;  Scales: SANS = Scale for the Assessment of Negative Symptoms; SAPS = Scale for the Assessment of 
Positive Symptoms; BPRS = Brief Psychiatric Rating Scale; OPCRIT = Operational Criteria Checklist; AMDP = Arbeitsgemeinschaft fur Methodic und Dokumentation in der Psychiatrie system; RPMIP = Royal Park Multidiagnostic Instrument for Psychosis; * spilt into somatic delusions and 
hallucinations vs. visual hallucinations and other auditory hallucinations;  refers to a symptom grouping being identified as an independent factor; |  refers to evidence for further splitting of this symptom grouping; Letters refer to symptom groups that were combined into a single factor – 
capital letters represent symptom groups with strong loadings (<0.40) and lower case letters represent symptom groups with small loadings on that factor; however, S = evidence of a single symptom representative of the grouping appearing relatively independent in the analysis; SS – evidence of a 
small group of symptoms representative of the grouping appearing relatively independent in the analysis; n/s = not specified; n/r = symptom not represented in the analysis set. Full authorship of included articles: Minas, Stuart, Klimidis, Jackson, Singh & Copolov (1992); Stuart, Malone, Currie, 
Klimidia & Minas (1995); Lin, Chen, Hwu, Lin & Chen (1998); Minas, Klimidis, Stuart, Copolov & Singh (1994); McGorry, Bell, Dudgeon & Jackson (1998); Cardno, Holmans, Harvey, Williams, Owen & McGuffin (1997); Cardno, Jones, Murphy, Anderson, Scott, Williams, Owen & McGuffin 
(1996); Vazquez-Barquerro, Lastra, Nunez, Castanedo & Dunn (1996); Stuart, Harvey, Evert, Pinzone & Herrmann (2002); Kitamura, Okazaki, Fujinawa, Takayangi & Kasahara (1998); Cuesta & Peralta (2001); Cuesta, Peralta, Gil & Artamendi (2003); Peralta & Cuesta (1999). 
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A group of four studies (Lin et al., 1998; Minas et al., 1992; Stuart et al., 1995; 2002) 

applied a series of techniques designed to represent all of the variance in the symptom set 

under examination. The commonly used technique was to simply sort the original 

symptom correlation matrix so that symptoms with stronger associations are placed in 

closest proximity in the matrix, with the sorting guided by the results of hierarchical 

cluster analysis (Minas et al., 1992), principal component analyses (Stuart et al., 1995) or 

by the technique of generalised association plots (Chen & Chen, 2000, which use 

procedures that are similar in concept to the approach of cluster analyses). One of the 

clear benefits of this approach is that the display of all variance reduces problems 

associated with an imbalance in symptom representation, an issue that is particularly 

relevant with the SANS/SAPS analyses, as all studies examining these scales in this 

manner showed that the majority of SANS items formed a strongly intercorrelated 

‘block’ of symptoms (Lin et al. 1998; Minas et al., 1992; Stuart et al., 1995), which was 

clearly not the case for SAPS items, where aspects such as paranoia (among others), 

represented by a small number of items, displayed independence from the rest of the 

symptoms examined. The three studies producing such sorted matrices of SANS and 

SAPS items (with one study including the BPRS in their analyses: Stuart et al., 1995) 

identified evidence of independent mania, grandiosity, conceptual disorganisation, 

blunting, social dysfunctions, negative thought disorder, loss of boundary delusions, 

auditory hallucinations, and non-auditory hallucination groupings; while due to the poor 

representation of particular concepts within the dataset, there was evidence that could 

only be interpreted as being suggestive of the presence of bizarre behaviour, 

inappropriate affect, hostility, anxiety and insight factors, arising from the independence 

of single or pairs of symptom items from the others examined within these studies. 

Stuart (et al., 2002) in a study of 43 categorical symptom ratings from the Operational 

Criteria Checklist (OPCRIT) in a large sample of in- and out- patients and community-
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based individuals experiencing at least one psychotic symptom (70% of the 789 

participants were diagnosed with schizophrenia or schizoaffective disorder) provided 

clear evidence of ‘mania’, ‘loss of boundary’, ‘auditory hallucinations’ and ‘depressive’ 

factors (although this last factor shared item overlap with the concepts of social 

dysfunctions), and suggested the independence of a number of others (see Table 19), in 

particular the concepts of paranoia and of conceptual disorganisation. Stuart (et al., 

1995), in a sample of 70 medication-free inpatients experiencing a range of psychotic 

disorders, used the technique of full information factor analysis, which uses all 

information about the presence or absence of symptoms, rather than pairwise 

correlations, as the basis for its analysis. Due to the mathematical complexity of the 

statistical process, which limits solutions to a maximum of five factors, three separate 

analyses had to be conducted, each within broad domains identified in the initial cluster 

analysis (‘positive’, ‘negative’ and ‘conceptual disorganisation’ factors), which may have 

limited the possibilities for identification of factors across these groupings. These 

analyses showed that the hallucination and delusion items measured in the SAPS and 

BPRS fell into four or five distinct factors (best described as hallucinations, grandiosity, 

paranoia, loss of boundary delusions and a possible somatisation dimension), while the 

conceptual disorganisation and negative items each represented single factors (although 

‘thought blocking’ did not fit well within the negative symptom grouping, and this caused 

the division of the negative dimension into three groupings: blunting, social dysfunctions 

and negative thought disorder).  

 

Using more traditional factor analyses of the SANS and SAPS at item level with an 

oblique factor structure, from broad samples (individuals experiencing any functional 

psychosis – i.e. any psychotic symptom), both Minas, Klimidis, Stuart, Copolov and 

Singh (1994) and Peralta and Cuesta (1999) identified structures more complex than that 
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suggested by the predominant three-factor model. Minas (et al., 1994) identified a five-

factor solution accounting for slightly more than half of the variance in the symptom set, 

dividing SANS items into two groups: ‘negative signs’ (comprising blunting and negative 

thought disorder) and ‘social dysfunctions’; and SAPS items into ‘conceptual 

disorganisation’, ‘hallucinations’ and ‘delusions’ (although grandiose delusions, paranoia 

and loss of boundary delusions all showed some independence from other types of 

delusions). The large Peralta and Cuesta (1999) study of 660 inpatients identified 11 

interpretable factors, supporting six of the comparison factors used in Table 19 (blunting, 

social dysfunctions, loss of boundary delusions, auditory hallucinations, other 

hallucinations and paranoia), partially supporting a further two (manic thought disorder 

and religious delusions emerged as factors, representing the ‘mania’ and ‘grandiosity’ 

comparison factors), and three further dimensions represented combinations of 

symptoms identified as independent in other studies: one grouping combining items 

within the proposed hostility and bizarre behaviour dimensions; one combining items 

from the cognitive dysfunction and negative thought disorder groupings; and a final one 

combining inappropriate affect with the conceptual disorganisation group. The final 

study in this group (Vazquez-Barquerro et al., 1996), an examination of 86 individuals 

presenting with a first episode of schizophrenia took an altogether more complex 

approach to the identification of closely-related items: for the SANS, identifying 

symptom groupings by principal components analysis of the entire scale, then taking 

further principal component analyses of each of the groupings identified by the initial 

analysis to confirm the homogeneity of these groups; for the SAPS, taking principal 

component analyses of the proposed subscales to identify more closely related symptom 

groups. This process identified 18 groups of closely related symptoms. It is noteworthy 

that, with two slight exceptions, all of the 13 proposed factors included in Table 19 for 

which the SANS and SAPS included items covering such content were identified by this 
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process (three of these were further subdivided: two subgroups within both the proposed 

conceptual disorganisation and loss of boundary delusions; and visual and somatic 

hallucinations were separated). Both slight exceptions arise due to limitations of the item 

content in these scales: only the communicated aspects of mania are tapped in the SAPS, 

and as such only a manic thought disorder symptom grouping was identified; and 

without the presence of affective symptoms in the item set, the item ‘delusions of guilt’ 

joined the other items within the proposed grandiosity factor (grandiose and religions 

delusions: Table 19). The authors conducted a principal component analysis of these 18 

groups, which, given that the groupings were themselves identified using principal 

component analyses, could be considered as a second-order factor analysis. This process 

identified four factors (negative symptoms; disorganisation: conceptual disorganisation 

and inappropriate affect; visual/somatic hallucinations and loss of boundary delusions; 

and auditory hallucinations and paranoia) and two groups (olfactory hallucinations and 

somatic delusions) that did not load strongly with any of the other groupings, explaining 

49.9% of the variance in this summarised dataset. Peralta and Cuesta (1999) similarly 

conducted a second-order analysis of their 11 factors identified in the SANS/SAPS 

items, and also identified a four factor structure notably similar to Vazquez-Barquerro (et 

al., 1996): negative; disorganised (conceptual disorganisation and bizarre behaviour); 

auditory hallucinations and loss of boundary delusions; and grandiose/religious 

delusions; with paranoia, non-auditory hallucinations and cognitive dysfunctions 

(attentional problems) not strongly loading on any factor. This structure explained 54% 

of the total variance in the extracted first-order factors, and as such, just 35% of the total 

variance in the original item set. Given this level of loss of information it is clear that 

such coarse second-order analyses are inappropriate for use in building testable symptom 

models of psychosis.  
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Cuesta and Peralta recently conducted a series of studies using the 100-item Manual for 

the Assessment and Documentation of Psychopathology (AMDP), which offers a 

comprehensive assessment of symptoms (not simply restricted to those crucial in the 

diagnosis of psychosis). Cuesta and Peralta (2001) in a sample of 660 inpatients 

presenting with at least one psychotic symptom (72% of which were diagnosed within 

the schizophrenia spectrum) identified 10 interpretable factors within the 64 included 

items using principal component analysis with oblique rotation. Using similar techniques, 

Cuesta, Peralta, Gil and Artamendi (2003) also identified 10 dimensions within 72 

AMDP items assessed in 94 individuals making a first hospital presentation with at least 

one psychotic symptom (48% were diagnosed within the schizophrenia spectrum). While 

the symptom groupings identified by this pair of studies were not entirely consistent (see 

Table 19), they both suggest the independence of ‘paranoid’, ‘hostility’ and ‘insight’ 

factors, as well as a conceptual disorganisation factor (that shared loadings with 

‘inappropriate affect’ in the former study and with manic thought disorder in the latter: 

Table 19). In addition, they suggest that many of the negative concepts (blunting, social 

dysfunctions and cognitive dysfunction) form a single factor, and that auditory 

hallucinations and loss of boundary delusions load together (Table 19). Finally, the 

studies are inconsistent with regard to whether affective issues are best treated together 

(Cuesta & Peralta, 2001) or fall into distinguishable factors (Cuesta et al., 2003).  

 

Finally, a group of four studies examined the symptom structure in psychosis using a 

number of less common scales. Kitamura, Okazaki, Fujinawa, Takayangi and Kasahara 

(1998) assessed symptoms of 429 inpatients diagnosed with schizophrenia on a rating 

scale of their own devising which included (among those items with a base rate great 

enough for inclusion in the analysis), 13 measures of delusions, 8 measures of 

hallucinations, 4 catatonic symptoms and one measure of thought disorder. Principal 
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component analysis with oblique rotation of these items identified 6 dimensions, three of 

which supported the groupings of interest in Table 19: paranoia, bizarre behaviour, and 

grandiosity, while the remaining three represented separate visual/non-verbal 

hallucinations and somatic hallucinations/delusions (a splitting of the ‘other 

hallucinations’ grouping proposed in Table 19), and a combination of auditory 

hallucinations and loss of boundary delusions. The single measure of thought disorder 

(incoherence), unsurprisingly, did not load on any factor. An Australian study (McGorry, 

Bell, Dudgeon & Jackson, 1998) of 509 individuals experiencing a first episode of 

psychosis (presenting with any psychotic symptom: 64% of which were diagnosed within 

the schizophrenia spectrum) using 92 items from the comprehensive Royal Park 

Multidiagnostic Instrument for Psychosis (McGorry et al., 1990) identified four to six 

factors using principal axis factor analysis with oblique rotation. Within the six factor 

solution, three of the proposed factors in Table 19 were identified (mania, grandiosity 

and bizarre behaviour), while a further three represented combinations of these proposed 

factors: depression and social dysfunction; blunting and hostility; and hallucinations with 

loss of boundary delusions (Table 19). Finally, a pair of studies by Cardno and colleagues 

complete the studies in Table 19. In the first study (Cardno et al., 1996), principal 

component analysis of 21 items from the OPCRIT assessed in 102 individuals diagnosed 

with DSM-III-R schizophrenia identified five factors. Both orthogonal and oblique 

rotations were examined, and low correlation between factors meant that they could be 

treated as orthogonal. Of the five factors identified, two reflected those proposed in 

Table 19 (auditory hallucinations and loss of boundary delusions), with the remainder 

representing combinations of two such groupings (blunting and negative thought 

disorder; conceptual disorganisation and inappropriate affect; paranoia and non-auditory 

hallucinations), while single items representing bizarre behaviour and grandiosity did not 

load substantially on any factor. In the subsequent study (Cardno et al., 1997), of 66 
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individuals diagnosed with schizophrenia according to RDC criteria, principal 

component analysis of 19 symptoms from the OPCRIT identified eight factors, with 

correlations between them so low as to allow treatment in an orthogonal framework. Six 

of these were consistent with those proposed in Table 19 (conceptual disorganisation, 

loss of boundary delusions, auditory hallucinations, grandiosity, paranoia, non-auditory 

hallucinations), with the remainder representing combinations of the proposed groupings 

(blunting and negative thought disorder; bizarre and inappropriate behaviour), possibly 

due to the poor representation of the individual concepts in the item set: for example, 

only single items representing blunting and negative thought disorder were included in 

the measurement model. 

 

In sum, across the thirteen studies summarised in Table 19, so selected on the basis of 

their considered approach to maximising their usefulness in terms of developing 

generalisable symptom models of schizophrenia/the psychoses (use of broad samples, 

comprehensive rating scales, statistical techniques designed to maximise explained 

variance, and/or use of correlated dimensional frameworks), there is clear evidence 

(identification in three or more of the 13 studies) for the independence of at least 11 

symptom groupings within these clinical concepts: loss of boundary delusions; auditory 

hallucinations; paranoia; non-auditory hallucinations; grandiosity; conceptual 

disorganisation; social dysfunctions; negative thought disorder; mania; blunting; and 

bizarre behaviour. There is also evidence suggestive of the independence of a further 

seven factors, namely: hostility; poor insight; inappropriate affect; cognitive dysfunction; 

depression; anxiety; and a splitting of a ‘somatisation’ grouping from the ‘non-auditory 

hallucinations’ group. These were identified in less than three of the 13 studies, but it is 

likely that this is more reflective of the poor representation of these concepts in the 

symptom inventories used in these studies: for example, the concept of inappropriate 
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affect was only ever represented as a single item across all these studies; affective content 

was included in just 5 of these studies; and cognitive issues usually represented by one or 

two, often poorly defined, items (Kay, Opler & Lindenmayer, 1989). Similarly, there is 

little evidence to support the independence of the ‘disorientation’ group as suggested by 

the Lorr, Klett and McNair (1963) and Stuart, Pantelis, Klimidis and Minas (1999) 

reviews, simply because it was only present in a single study in this group (Stuart et al., 

1995: Table 19).  

 

There is emerging evidence to support the validity of these eleven symptom groupings 

arising from a number of studies examining neurological correlates of either specific 

symptoms or symptom groups. The degree of paranoid thought has been shown to 

correlate substantially (r=-0.50) with left planum temporale absolute volume, a 

relationship that was not found for other symptom groupings (Kwon et al., 1999). 

Sharma and Harvey (2000) have suggested that loss of boundary delusions may be 

associated with hyperactivation of the right inferior parietal lobule and cingulate gyrus. 

Grandiose delusions were found to be the only delusional type that correlated with 

patterns of cerebral blood flow (rCBF) during a period of active symptomatology 

(Erkwoh et al., 1999), correlating above r≥0.40 with rCBF in the left frontal inferior and 

superior lobe, left and right parietal lobe, and left superior temporal lobe, a pattern that 

was distinct from other symptoms that did correlate with rCBF during this phase 

(positive formal thought disorder, hallucinations and tension). Auditory hallucinations 

have been associated with reduced anterior temporal gyrus volume (Barta, Pearlson, 

Powers, Richard & Tune, 1990; Levitan, Ward & Catts, 1999; distinct from delusions: 

Flaum et al., 1995). By contrast, multiple studies have indicated a relationship between 

the degree of conceptual disorganisation symptoms (positive formal thought disorder) 

and both volume (Holliger et al., 1999; Vita et al., 1995) and activity (McGuire et al., 
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1998) in the posterior superior temporal gyrus. Moreover, positive formal thought disorder 

has been associated with abnormal semantic priming (related to impaired sensory gating: 

Vinogradov et al., 1996), whereas negative thought disorder (and other negative 

symptoms) have not (Williams, 1996). In turn, negative thought disorder symptoms have 

been differentiated from other negative symptoms through rCBF (while both alogia and 

blunting were related to reduced rCBF in the left and right mesial temporal lobe, blunting 

was also related to underactivity in the left frontal inferior lobe, anterior cingulate and left 

thalamus, while alogia was not: Erkwoh et al., 1999) and neuropsychological studies 

(severity of blunting symptoms being unrelated to performance across a group of 

memory tests, while alogia was so related: Bilder et al., 2000). Similarly, social withdrawal 

(avolition) has been differentiated from blunting symptoms, displaying a distinct pattern 

of rCBF (relating r≥0.40 with decreases in rCBF in the left frontal superior and posterior 

lobes, right occipital lobe and right thalamus; while blunting correlated at similar strength 

with reduced rCBF in the left and right mesial temporal lobe, left frontal inferior lobe, 

anterior cingulate and left thalamus: Erkwoh et al., 1999). It has, however, been 

suggested that social dysfunctions (withdrawal) may simply be a behavioural response to 

prefrontal cortex dysfunction (such as distractibility, perseveration and impaired delayed 

response: Costello, 1993). Finally, neurological correlates of mania (McDonald et al., 

2004), anxiety (Brabbilla, Barale, Caverzasi & Soares, 2002; Cannistraro & Rauch, 2003;  

Rauch, Shin, Wright & Ann, 2003), depression (Cummings, 1993; Dougherty & Rauch, 

1997; Drevets, 1998, 2000; Kanner, 2004; Peralta & Cuesta, 1999) and cognitive 

dysfunction (Green, 1998; Sharma & Harvey, 2000) have all been well studied.  
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Aims of this thesis 

In sum, there is an accumulation of evidence from studies spanning several decades for 

the presence of at least eleven and possibly more (at least 14 when the pre-1980 studies 

summarised in Table 17 as well as the recent careful studies in Table 19) dimensions or 

symptom groupings (or, in stronger terms, hypothesised syndromes, although this term is 

possibly best reserved for symptom groupings that have been validated in terms of 

relationships to underlying pathology and/or longitudinal course: APA, 1994) included 

within the concept of schizophrenia. Moreover, there is emerging evidence of the 

independence of many of these groupings in terms of their relationships with underlying 

neurological correlates. As such, the current study aims to contribute to this literature by 

identifying the symptoms present in a cohort of 100 individuals with a diagnosis of 

DSM-IV schizophrenia or schizoaffective disorder using a set of rating instruments 

encompassing a broad range of symptoms; identifying possible symptom groupings for 

this cohort and symptom set using techniques designed to retain the maximum possible 

amount of variance (Study I); and then to examine whether these identified symptom 

groupings can be validated through relationships with neuropsychological (Study II) and 

psychophysiological variables (Study III).  

 

Study One: Identification of a Symptom Model 

In the first of this series of three related studies, the rating scales of the SANS, SAPS, 

PANSS and BPRS-E will be used as the symptom measurement models, and, given the 

item content of these instruments, it is hypothesised that 16 of the 18 symptom 

groupings proposed in Table 19 have the potential to emerge as independent groupings 

within this symptom set (mania, grandiosity, bizarre behaviour, conceptual 

disorganisation, blunting, social dysfunctions, inappropriate affect, negative thought 
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disorder, cognitive dysfunction, loss of boundary delusions, auditory hallucinations, non-

auditory hallucinations, paranoia, hostility, depression/mood-congruent delusions and 

anxiety). It is not anticipated that insight or disorientation groupings will emerge given 

their uncertain status in the literature to date and that they are represented solely by 

single items in the instruments adopted for use in this study. It is important to note that 

this study will be exploratory in nature and data-driven, and as such firm hypotheses 

about which symptom groupings may or may not emerge have not been made.  
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Method 

 

Participants 

One hundred participants were recruited from a range of in- and out- patient facilities 

across Tasmania. These included in- and out- patients of the Royal Hobart Hospital 

Department of Psychological Medicine, inpatients of rehabilitation services including the 

Richmond Fellowship and Tolosa Street Service (Department of Health and Human 

Services), along with clients of general medical practitioners and community mental 

health services (Peacock Centre, Campbell House, Gavitt House, Bellerive and Derwent 

Valley Centres, Department of Health and Human Services). Participants were referred 

to the study on the basis of possessing a current diagnosis of schizophrenia (n=88) or 

schizoaffective disorder (n=12) according to the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV: American Psychiatric Association, 1994) criteria. Exclusion 

criteria for this component of the study included use of illicit psychostimulant drugs in 

the preceding month, or any neurological illness or injury within the preceding two years.  

 

The 80 male and 20 female participants had a mean age of 34.2 years (SD = 9.8, range 19 

to 69 years). The group had an average of 10.7 years of education (SD = 2.0, range 6 to 

16 years), with 2 participants completing grade 6 or less, 51 completing 7 to 10 years of 

education, 28 between year 11 and 12, and 12 participants had commenced, with 7 

completing, tertiary education (a university or technical degree). At the time of 

assessment, 85% were unemployed or receiving a support pension, with a minority 

employed (4% full-time, 3% part-time, 7% on a casual basis) or enrolled in education 

(1%).  The mean age of first diagnosis was 21.5 years (SD = 9.9 years, range 9 to 40 

years), and as such, the mean duration of illness was 12.7 years (SD = 9.9, range 0-46 
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years). While some participants had only recently received a diagnosis of schizophrenia, it 

was clear that the majority of the sample could be classed as experiencing chronic 

schizophrenia, with 89 participants experiencing symptoms for two years or more, and 

49 for more than ten years. In terms of illness course, 16 participants had experienced a 

single psychotic episode, 60 had experienced two or more psychotic episodes, and 22 had 

experienced virtually no remission of symptoms since diagnosis (there was inadequate 

information available to determine the illness course of the remaining two participants). 

The mean number of hospitalisations for psychiatric illness was estimated at 7.8 (SD = 

11.6, range 0 to 100 hospitalisations). At the time of interview, 25 participants were in-

patients either nearing the end of their stay in an acute psychiatric ward or were residing 

in a psychiatric rehabilitation or ‘step-down’ facility. The remaining 75 participants were 

receiving treatment either from community mental health centres or general medical 

practitioners. This mixed sample of participants is important to the aims of the current 

study given recent Australian research suggesting that participant samples restricted to 

inpatients may not necessarily be representative of the population of people with a 

diagnosis of schizophrenia, as significant differences have been identified in regard to 

symptom onset, course and disability between individuals recruited through inpatient, 

community and general practice sources (Carr et al., 2002; Loughland et al., 2004).  

 

All but four participants were receiving treatment with antipsychotic medication at the 

time of interview. While one-quarter of the participants were receiving ‘typical’ 

(dopamine antagonising) antipsychotics (haloperidol n=5; chlorpromazine n=6; 

fluphenazine n=6; flupenthixol n=8; thioridazine n=2), it was more typical for 

participants to currently be treated with ‘atypical’ (mixed serotonin-dopamine 

antagonising) medications (n=85: olanzapine n=37; clozapine n=25; risperidone n=20; 

zuclopenthixol n=12; quetiapine n=6), while 15 participants were receiving treatment 
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with both ‘typical’ and ‘atypical’ neuroleptic medications. The average daily dose of 

antipsychotic medication was converted to chlorpromazine equivalent dosage using the 

Addat Neuroleptic Conversion Calculator program (Addat, 2002) which was based on 

the neuroleptic ratios identified in the literature (for example American Psychiatric 

Association, 1994; Galletly & Tsourtos, 1997; Perry, Alexander & Liskow, 1997; and 

Speight & Holford, 1997) and the extensive clinical experience of the authors. The mean 

chlorpromazine equivalent was 472.3 mg/day (SD = 266.8, range 0 to 1178 mg/day6). 

Almost one quarter of the participants (n=26) were receiving benzodiazepines as part of 

their daily medication regime, or using them pro re nata (as needed). Among the total 

sample, the mean benzodiazepine equivalence (Kaplan & Sadock, 1998) was 4.3 mg/day 

of diazepam (SD = 15.6, range 0 to 125 mg diazepam/day7). Sixteen individuals were 

receiving anticholinergic medications such as benztropine mesylate or benzhexol 

hydrochloride for treatment of antipsychotic medication-induced movement disorders. A 

further 17 participants were receiving the mood stabilising agents lithium, carbamazepine 

or sodium valproate either for treatment of psychiatric symptoms or for the control of 

epilepsy.  

 

Most participants were current tobacco smokers, with 78% smoking in the week prior to 

interview, and just 16% never having taken up smoking. Converted to an approximate 

standard daily nicotine equivalence (Australian Government Department of Health and 

Ageing, 2004), the median level of nicotine consumption across the sample was 21.7 

mg/day (SD = 17.1, range 0 to 72.8 mg nicotine per day8). Almost half the sample had 

                                                 
6 The mean chlorpromazine equivalent for only those participants receiving neuroleptic medication at the 
time of interview was 491.9 mg/day (SD = 253.7, range 100-1178 mg/day).  
7 The mean benzodiazepine equivalent for only those participants using such medication at the time of 
interview was 18.5 mg diazepam per day (SD = 28.7, range 5 to 125 mg diazepam/day), although this was 
heavily skewed by one participant consuming excessive, non-prescribed benzodiazepines, as all but five of 
those currently receiving benzodiazepines were using 10 mg diazepam equivalents or less per day.  
8 The mean nicotine consumption among those that had smoked within the past week was 27.5 mg 
nicotine per day (SD = 14.6, range 0.2 to 72.8 mg nicotine per day).  
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consumed alcohol in the week prior to interview (47%), and a mean of 5.4 standard 

drinks (SD = 10.5, range 0 to 72 standard drinks per week9: Queensland Health: Alcohol 

Tobacco and Other Drug Services, 1997) were consumed per week across the whole 

sample. Use of illicit drugs was less common, although 16 participants had smoked 

cannabis in the week prior to interview, and a further 9 had consumed it within the 

previous month (38 had never smoked cannabis, 25 had done so but not in the past year, 

and 12 additional participants had smoked cannabis in the past year but not within the 

preceding month). Across the full sample, the approximate mean weekly consumption of 

cannabis was 0.3 grams (SD = 1.2, range 0 to 8.2 grams10). Three participants had used 

methamphetamine within the previous year but not the past month, 17 had used it more 

than one year prior to interview, and 80 had never consumed the drug. Use of non-

prescribed opiates such as heroin, morphine, methadone or codeine was also uncommon, 

with one participant reporting such use in the week prior to interview, and a further 

individual consuming such drugs in the preceding month (92% had never used such 

drugs unless prescribed, and 6 had done so more than 12 months prior to interview). 

Only a single participant had used a hallucinogenic drug in the month prior to interview, 

although 14 others reported trying such drugs at some stage of their life but not in the 

preceding year.  

 

Materials 

A semi-structured clinical interview schedule to gather information on the symptoms 

experienced by the participant in the preceding month was developed and is included as 

Appendix 1. This was based on the Structured Clinical Interview for the Positive and 

                                                 
9 Average weekly alcohol consumption among those 47 participants that had consumed alcohol in the 
preceding week was 9.7 standard drinks (SD=13.8, range 0.2 to 72 standard drinks per week). 
10 The mean weekly amount of cannabis consumed among those that had used the drug in the week prior 
to interview (n=17) was 1.6 grams (SD = 2.4, range 0.03 to 8.2 grams per week) 
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Negative Syndrome Scale (SCI-PANSS: Kay, 1991), which has been shown to enhance 

the reliability of clinical ratings (Kay, et al., 1991; Lindstrom, Wieselgren & von Knorring, 

1994; von Knorring & Lindstrom, 1994). The SCI-PANSS provides for a general 

interview structure and possible question probes to ensure that information is collected 

in regard to all of the PANSS symptom items. However, unlike a fully-structured 

interview, the interviewer is not bound to particular responses and is able to follow up 

matters of interest in a similar fashion to a traditional psychiatric interview. The SCI-

PANSS general interview structure was substantially expanded to include questions to 

cover not only the symptoms examined in the Positive and Negative Syndrome Scale 

(PANSS: Kay, Opler & Fiszbein, 1986), but also the Scale for the Assessment of Positive 

Symptoms (SAPS: Andreasen, 1983), the Scale for the Assessment of Negative 

Symptoms (SANS: Andreasen, 1981), the Brief Psychiatric Rating Scale – Extended 

(BPRS-E: Luckoff, Nuechterlein & Ventura, 1986), and the Extrapyramidal Side Effects 

scale (EPSE: Simpson & Angus, 1970). In order to appropriately investigate the 

symptoms covered by these instruments, prototypic questions from the relevant scale 

manuals were incorporated into the existing SCI-PANSS interview schedule.  

 

Procedure 

The structured clinical interview schedule was administered by a psychologist (the 

author) who had received extensive psychiatric training from senior clinicians to 

administer the scales and who also received training using the video training program for 

the Andreasen scales in order that the ratings be made to a satisfactory standard. 

Although the validity of the clinical interview itself was not examined explicitly in the 

current study, nor did the ratings by a single interviewer allow for calculation of inter-

rater reliability coefficients, regular case discussion with senior clinicians and strict 
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adherence to the extensive glossaries and anchor points for all items as detailed in the 

respective scale manuals were used to maximise reliability and validity of rating 

information (c.f. Bell, Milstein, Beam-Goulet, Lysaker & Cicchetti, 1992; Mass, 

Schoemig, Hitschfeld, Wall & Haasen, 2000). Ratings were made in relation to symptoms 

experienced over the previous month, on the basis of the clinical interview as well as 

through reports from clinical staff, family members or medical records wherever 

possible. Clinical interviews generally lasted between 1.5 and 3.5 hours, allowing 

substantial non-directive rapport-building time as well as time appropriate for symptoms 

such as several of the thought disorder items (e.g. thought blocking) to manifest in 

conversation if they were present. Moreover, clinical data continued to be collected 

during subsequent observation and direct interactions with the participant during other 

parts of the study (see Sections 2 and 3), often a period of up to 10 hours of direct 

individual contact.  

 

Prior to commencement, the aims and methods of the study were described verbally and 

in writing to participants and written informed consent was obtained. The study was 

approved by both the University of Tasmania Southern Human Research Ethics 

Committee and the Royal Hobart Hospital Ethics Committee. 

 

Data Analysis 

Complete-linkage hierarchical cluster analyses with Pearson correlations as a distance 

measure were generated using Statistical Package for the Social Sciences version 12.0.1 

(SPSS: SPSS Inc, 2003) as well as the Biomedical Package version 7.1 (BMDP: BMDP 

Statistical Software Inc, 1993) in order to generate a sorted correlation matrix of the 

clinical rating items from the PANSS, BPRS-E, SANS and SAPS. The clusters of items 
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identified in this process were treated as hypothetical symptom dimensions, which were 

then examined for internal consistency using Cronbach coefficient alpha and associated 

techniques (Armor, 1974; Cronbach, 1951).  

 

To examine relationships between items, initially Spearman’s Rank Correlation 

Coefficients were calculated, as this technique is appropriate if data is considered ordinal, 

and does not rely on the assumption of normal distribution of items, which is particularly 

relevant given that clinical data distribution tends to be positively skewed by the nature 

of its measurement (items involved tend to only measure one tail of the distribution of 

each symptom construct). However, results of such analyses were very similar and 

congruent with the results of Pearson Product Moment Correlations and as such, the 

latter were used in subsequent analyses for consistency with the prevailing literature in 

the area (e.g. Lin et al., 1998; Stuart et al., 1995). 

 

While it is certainly important to take care to minimise the impact of Type 1 errors on 

data analysis, given that the nature of this component of the study was exploratory in 

nature, it was important that the degree of conservativeness be balanced. Bonferroni 

corrections to alpha levels were not employed in the current study, as the requirements 

of these would be too restrictive for the nature of the study: for example, within the 

initial matrix of symptom items from the PANSS, BPRS-E, SANS and SAPS, there are 

1596 correlations, with a Bonferroni adjustment meaning that correlations would need to 

be greater than 0.39 for even single-tailed tests to be significant at a familywise Type 1 

error rate of 0.05 (critical p=0.0000313). As such, throughout this component of the 

study, the alpha level of 0.01 was used to denote significance as a balance between Type 

1 and Type 2 interpretative errors, with the alpha level of 0.05 discussed in reference to 

trends.  




