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ABSTRACT 

The Positive and Negative Syndrome Scale (PANSS) has long been widely used 

to assess the extent and severity of psychiatric symptomatology in research studies with 

samples diagnosed with schizophrenia, particularly in pharmacological studies. Recently 

it was used in a federally funded multisite study with a mixed-diagnosis sample of 

persons with serious mental illness. Though numerous factor analytic studies of the 

PANSS (both exploratory and confirmatory) have been undertaken in samples with 

schizophrenia, its use in mixed-diagnosis samples characteristic of those encountered in 

research on psychiatric rehabilitation has not been much studied. This paper reports on a 

series of confirmatory factor analyses undertaken to explore the fit of various models 

found in the schizophrenia literature to data from the more heterogeneous multisite 

sample. Two of the models tested attained marginal fit to the data (using the 

conventional fit criteria of CFI > .90 and RMSEA), however, both failed to represent a 

broad range of symptoms because they incorporated only a few PANSS items. An 

alternative model was developed using all 30 PANSS items and tested using parceling to 

improve item fit. This 5-factor model demonstrated adequate fit to the data. These 

findings are discussed in light of the need for a model that fits a mixed-diagnosis sample. 
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"Sign - An objective manifestation of a pathological 
condition. Signs are observed by the examiner rather than 
reported by the affected individual. 

Svmptom - A subjective manifestation of a pathological 
condition. Symptoms are reported by the affected individual 
rather than observed by the examiner." 

- From DSM-IV, p. 770-771. 

INTRODUCTION 

We recognize and define a mental disorder as the constellation of particular signs 

(the objective manifestations of illness) and symptoms (the subjective report of 

manifestations of illness) that accompany it. Studying the signs and symptoms of mental 

disorders is thus central to understanding the nature of the disorders and their natural 

course. It is also necessary for examining the effects of treattnent, and for predicting the 

effect of those signs and symptoms on other outcomes of interest. Given this, much 

attention has been given to designing instmments that can be used to assess the signs and 

symptoms of the various mental disorders. 

The instruments we design and use to measure signs and symptoms represent our 

best conceptualization of the mental disorders and how to assess them. The study of a 

particular instrument and how well it assesses the symptoms of mental illness is an 

ongoing process - it should not, and usually does not, end with the publication of the 

manual or even the widespread acceptance of an instrument by the field. In-depth 

examination of an instmment under the various conditions in which it is used is required. 

Yet such in-depth study inevitably raises the question: Are we examining the nature of 

the disorder or the instrument? As Loevinger (1957) eloquently argues, researchers must 
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move in iterative fashion from the development and application of an instrument to 

understanding the complexity of the construct(s) it purports to measure. The 

understanding gained from the in-depth study of an instrument can be used to further 

refine theory, and this in turn, can allow us to modify the instrument to better capture the 

phenomena of interest. Progress in understanding the instrument and the disorder go in 

tandem and incrementally infomi each other. The first step, however, is the repeated in-

depth study of an instrument under the various conditions in which it is used. 

This paper reports on the in-depth examination of one such instrument, the 

Positive and Negative Syndrome Scale (PANSS), which was originally developed to 

assess the signs and symptoms of schizophrenia, primarily in medication efficacy studies 

(Lindenmayer, 1995). Certainly it is possible to explore the underlying dimensions of 

schizophrenia using the PANSS, along the lines of Loevinger's (1957) suggestions, but 

that is an undertaking beyond the scope of the present study. The complexities involved 

in such a study are more daunting than is often recognized and are certainly beyond the 

scope of a single study. To study the disorder of schizophrenia would necessitate a 

longitudinal approach to see how symptoms change over the course of the illness (it 

might be that acute cases vary from more chronic ones) as well as dealing with the thomy 

problem of teasing apart what symptoms are stable, trait-like ones versus more variable 

state-like symptoms. In order to describe the "dimensions of schizophrenia", as a specific 

disorder, such a study would also need to address which signs and symptoms are unique 

to schizophrenia and which overlap with other disorders. Likewise, it would also be 

necessary to be able to distinguish symptoms of the disorder from the potentially 



confounding effects of antipsychotic or neuroleptic medications, as well as other 

comorbid conditions like substance use. Although cross-sectional studies such as those 

typically found in the published literature can shed some light on this topic, uncovering 

the exact dimensions of the disorder demands long-term, intensive study. A 
\ 

comprehensive effort to accomplish that aim could easily span an entire professional 

career! 

Further, the data used in this study were drawn from a sample that, although 

seriously mentally ill, was diverse, only 30% having been assigned a diagnosis of 

schizophrenia (this includes schizophreniform disorder but excludes schizoaffective 

disorder). The sample is rather more typical of the population of seriously mentally ill 

persons likely to be found in various rehabilitation programs than of the psychiatrically 

homogeneous population of persons diagnosed with schizophrenia. The PANSS is, 

however, occasionally used in heterogeneous patient populations without much attention 

to the legitimacy of the extension of its use in that way. 

In short, this study aims to examine the factor structure of the PANSS as an 

instrument used to measure psychiatric symptoms in a mixed-diagnosis sample. It is not a 

study of schizophrenia or the symptoms specific to that disorder. The study reported here 

should be of particular interest because the PANSS was developed with the aim of 

measuring the symptoms of schizophrenia, particularly positive and negative symptoms, 

and despite its use in other populations, its appropriateness for use in groups with 

diagnoses other than schizophrenia has not been systematically studied. It is used in these 
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groups presumably because it is assumed to cover a wide array of symptoms, but its use 

in this manner has not been systematically validated. 

Only one article has explicitly examined the use of PANSS in other diagnostic 

groups (Pumine, Carey, Maisto, & Carey, 2000) and found a factor structure that 

resembled what has been found in schizophrenia samples. Their final model had positive, 

negative, dysphoric, interpersonal difficulty, and prosocial factors (these are described in 

more detail in a later section of this paper). Studies conducted with other instruments 

such as the Schedule for the Assessment of Negative Symptoms and the Schedule for the 

Assessment of Positive Symptoms (SANS/SAPS; Andreasen, Amdt, Alliger, Miller, & 

Flaum, 1995) have also found that the factor structure in various diagnostic groups is 

very similar to that found in schizophrenia samples (Ratakonda, Gorman, Yale, & 

Amador, 1998; Toomey, Faraone, Simpson, & Tsuang, 1998). Such findings are 

interesting in and of themselves, for they suggest that patterns of symptomatology often 

thought to be fairly specific to schizophrenia may be more grenerally used to describe 

seriously mentally ill patients. It may be that these patterns of symptomatology belie a 

general structure that underlies all psychopathology. Were that so, the PANSS, and likely 

other instruments, could be fi-eely used without great concern for the compositions of 

samples and, therefore, would be widely usefiil in studies involving heterogeneous 

groups of patients. How well the PANSS represents the symptoms of more diverse 

disorders is, it appears, not well understood and its use in such groups is suspect until 

tested. Hence the present undertaking to validate its use in a mixed-diagnosis sample 

seems well founded. 
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A useful analogy is that of a developing a roadmap for a specific geographic 

region. A roadmap is a useful representation of the geographical relationships in the 

region that enables us to drive on unfamiliar terrain. But a roadmap is emphatically not 

the terrain. Understanding the factor structure of an instrument that assesses psychiatric 

symptoms is akin to developing a roadmap: we get a representation of the layout and 

location of the features that interest us and that are of practical utility. But this "roadmap" 

of the factor structure is not the same as the terrain, which is the construct of interest. 

Like the roadmap, the representation of the factor structure lets us navigate the unknown 

territory of the construct without getting lost, but should not be mistaken for the construct 

itself. My focus is on developing a "roadmap" of the factor structure of the PANSS as it 

is used in a diagnostically diverse sample, not investigating the nature of a particular 

disorder. 

The underlying factor structure of the PANSS has been studied quite a bit in the 

past several years in the schizophrenia population. Numerous articles have been 

published using exploratory factor analysis and a handful have used confirmatory 

approaches in the hope of identifying a consistent factor structure. Yet there has been less 

consistency than hoped and conflicting findings abound. The present study examines the 

factor structure of the PANSS using a confirmatory factor analytic approach, testing 

several possible competing models fi-om the recent literatiure with the goal of determining 

which model best fits these data obtained from a mixed-diagnosis sample. Before 

describing the present study in more detail, the next section contains a review of the 

difficulties inherent in designing adequate measures of psychiatric signs and symptoms. 
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DIFFICULTY OF MEASURING PSYCHIATIC SIGNS AND SYMPTOMS 

Though seemingly straightforward, measuring the signs and symptoms' 

associated with mental disorders is a difficult task, and designing an adequate instrument 

to do so necessitates addressing several issues. This section reviews some of these 

difficult issues. 

Determining what to measure 

Assessing symptoms requires us, as a first step, to be specific about which ones 

are to be rated. The DSM-IV can offer guidance in this because it defines the 

characteristic symptoms of each recognized mental disorder. An instrument may focus 

exclusively on the symptoms related to a particular disorder as presented in the DSM-IV, 

or measure a wider variety of symptoms. Some symptoms are disorder-specific, and 

others cut across diagnostic categories. To diagnose post-traumatic stress disorder for 

example, the individual must be experiencing a variety of symptoms such as re-

experiencing a traumatic event through dreams or intrusive recollections, avoidance of 

stimuli that recall the event» emotional numbing,, and increased arousal. The symptom of 

re-experiencing the traumatic event is disorder-specific; we do not find that symptom in 

any other disorder listed in the DSM-IV. However, the symptom of hypervigilance could 

be observed in many other disorders such as paranoid personality disorder, mania, and 

drug intoxication (e.g., methamphetamine). Certain sjonptoms, such as grossly 

' As described in the preceding section, symptoms and signs have difTerent technical definitions, but these 
are generally subsumed under the term "symptoms." In keeping with this common understanding, the term 
symptoms will be used to refer to both of these, except where the distinction has direct relevance. 
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disorganized behavior, may cut across relatively few diagnostic (and perhaps closely 

related) groups, for example, in patients with diagnoses such as schizophrenia, 

schizoaffective, and bipolar disorder, but it would be less likely to be found in the anxiety 

disorders. Other symptoms may be very broad indeed. Motor agitation, for example, can 

be found in disorders as varied as depression, anxiety, dementia, and schizophrenia, as 

well as disorders related to substance abuse and dependence. 

In some instances, we are primarily interested in a very narrow range of 

symptoms, for example if we are studying the efficacy of a new medication to relieve the 

principal symptoms of a particular disorder. Yet, at other times, we may be more 

interested in a broader range of symptoms, which may indicate the overall level of 

psychiatric distress someone is experiencing. Measuring psychiatric symptoms requires 

making choices regarding the degree of specificity because in some instances we may be 

seeking to capture the "core" symptoms of a disorder (which presupposes a thorough 

understanding of what the unique symptoms are for that disorder), while in others we 

may wish to measure not only the core symptoms, but additional ones as well. 

Developing a metric for quantifying symptoms 

Once a decision about which symptoms will be assessed has been made, the 

question becomes how to quantify them, how to develop a meaningful yardstick or metric 

to rate them. Applying the rules of measiurement to symptoms requires us to assign 

numbers to differing levels of symptoms such that they correspond with the extent or 

quality of symptoms through development of a scale (DeVellis, 1991; Nurmally & 



Bernstein, 1994). Various rating systems have been developed to do this and they 

typically rely on one of three approaches: 

/. Presence or absence of symptoms. The basic approach of the DSM-IV to making 

a diagnosis is to determine the presence or absence of symptoms. The rater (in 

this case the diagnostician), reviews a list of symptoms reported by a patient and 

marks them as present or absent. In fact, in some parts of the Structured Clinical 

Interview for the DSM-IV (SCID; First, Spitzer, Gibbon, & Williams, 1995), the 

rater is instructed to simply add up the number of present symptoms (e.g., if more 

than three symptoms are marked present then it meets diagnostic criteria for the 

disorder). The result of this approach is a categorization of patients into groups (at 

the most basic, those with and without the symptoms) or a tally of the number of 

symptoms present. This approach resembles passing items on an exam and adding 

the number correct to derive a score. This approach treats all symptoms as inter-

substitutable, that is, any one is as good as another, and no one symptom, or group 

of symptoms, is given greater weight. 

2. Frequency or intensity of symptoms. Other rating scales require the frequency of 

a symptom to be estimated, for example, how often someone with schizophrenia 

has heard voices in the past week. The intensity of symptoms is related to 

frequency, but encompasses not how often voices were heard, but for example, 

how long the voices lasted or how loud they were. Generally, the higher the 

frequency or the greater the intensity of a symptom is, the more severe the 

symptom is rated. 



3. Impact on functioning. Some scales require an assessment of how much the 

symptom(s) interferes with the conduct of daily life. The greater the impact on 

daily functioning, the more severe the symptom is rated. 

Scales can use a combination of these approaches; most rate frequency, intensity, and/or 

impact on functioning. The PANSS, for example, relies on the assessment of all three of 

these in assigning a rating. It should be noted that most quantitative approaches (i.e., 

scales) to measuring symptoms are ordinal in nature, ranking the severity of the 

symptoms assessed. Ordinal scales allow ranking of the level of symptoms present, but 

the differences between the rankings are not specified and it is not possible to ascertain 

the absolute level of symptoms G^unnally & Bernstein, 1994). 

Data sources for assessing symptoms 

The sources of data for measuring symptoms can be varied: clinic charts, clinic 

staff in out- or in-patient settings, informants such as family and fnends, direct 

observation, or self-report. Each of these has distinct advantages and biases. Reviewing 

clinic charts for example, may be relatively less expensive because a trained rater could 

do several in an hour,, but the charts may not contain sufficient infomiation if die 

individual making entries in the chart is not aware of the need for detailed notes on 

symptomatology. Clinic staff may have their own biases about which symptoms to attend 

to, and friends and family, while often offering the advantage of long-term relationship 

and proximity to the patient, may pay more attention to those symptoms that are 

particularly disturbing or disruptive, while ignoring other equally important ones. There 
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is at least one published article studying the symptoms of schizophrenia that relied solely 

on case histories to assess the severity of symptoms (Lenzenweger & Dworkin, 1996). 

Direct observation reveals a great deal about the signs of a mental disorder, but 

little to nothing about the subjective experience of the disorder or the level of discomfort 

an individual may feel. Observation is not likely a realistic option for extended periods of 

time outside a hospital or other facility and is very costly. Self-report is certainly the most 

frequently used source of data in making ratings. Yet it is prey to all the attendant 

weaknesses of poor recall, biased reporting (e.g., minimizing undesirable behaviors), lack 

of insight, and unreliability common to all self-report approaches. Recent 

recommendations for structured survey approaches to psychiatric assessment can help 

some to deal with these issues, but do not overcome all the potential problems (Kessler, 

Wittchen, Abelson, & Zhao, 2000). In one attempt to explore the convergence among 

different data sources, the level of negative symptoms was rated for a group of 

hospitalized individuals with schizophrenia using three sources: (1) the patient, (2) a 

primary informant (the authors note this was usually the mother), and (3) a consensus 

rating of the above,^ along with chart review and medical personnel on the unit (as 

siunmarized in Nopoulos, Miller, Flaum, & Andreasen, 2001). The ratings of the family 

member and consensus were closely related, although the patients consistently underrated 

their level of pathology. Based on these findings, Nopoulos et al. conclude that 

information from reliable informants is necessary to rate negative symptoms. Yet the 

systematic use of informants to obtain assessments of psychiatric symptoms is not 

widespread, probably owing to the fact that most patients - especially adult patients -



come for assessment and treatment alone. Clinicians, because of confidentiality issues 

and other constraints such as lack of time, do not routinely make use of informant reports 

in assessing symptoms, but instead rely primarily on patient self-report. 

Data collection methods 

The method most often used to assess symptoms has been the face-to-face 

psychiatric interview with the patient. Interviewing the patient directly has the advantage 

of allowing collection of self-report data from the patient regarding his or her internal 

states (symptoms), and the observation of the patient's behavior made by the interviewer 

(signs). For example, a psychiatric interview might include questions about the patient's 

feelings of sadness or hopelessness, so that the interviewer can combine the respondent's 

responses with observations of his or her demeanor during the interview (e.g., looking 

sad or crying). Interviews may be unstructured or structured in nature; structured 

interviews have the advantage of ensuring that all symptoms are routinely assessed. 

Interviews could also be used with staff or informants such as family members or friends. 

There are pencil-and-paper formats that allow patients to respond to questions 

(e.g., the Colorado Symptom Index and Brief Symptom Inventory), as well as informants 

(e.g., the parent and teacher versions of the Connor's Rating scale for children). Yet this 

format is not widely employed in assessing symptoms. Similarly, there has been a rise in 

the number of computer-administered questionnaires that utilize a touchscreen or other 

mechanism to have respondents rate their symptoms. It appears, however, that these 

approaches are often viewed as less reliable or desirable than rating approaches that rely 
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on interviews. Part of this preference is no doubt rooted in the notion that the face-to-face 

interview brings the interviewer's expertise to bear. 

Primary versus secondary symptoms 

Some symptoms that are observed in the presentations of various disorders may 

not be the key symptoms of the disorder, but rather sequelae of other, more primary, 

symptoms. A good example is the symptom of social withdrawal, which can be present in 

a variety of disorders and can be considered a secondary symptom because it results from 

other symptoms such as paranoid ideation, depression, or avolition. Whether a particular 

symptom is primary or secondary may not be immediately apparent, but making this 

distinction is important to understanding the nature of a disorder. 

Just as we must distinguish secondary symptoms that arise because of primary 

symptoms, we must also consider the possibility that the some symptoms are medication 

side effects, either directly or indirectly, and should therefore be viewed as secondary. A 

good example of this is depression in schizophrenia. Siris (1994) recounts the mixed view 

of the role of neuroleptics in postpsychotic depression. At one point they were thought to 

be directly involved, which is plausible given the effects of neuroleptics on the 

dopaminergic system that is intimately involved in experiencing pleasure. However, Siris 

presents the case that the extrapyramidal symptoms resulting from neuroleptic use can 

lead to states that closely resemble depression. Other examples include the excitability 

and somnolence that can result from the use of various antidepressants. In cases such as 

these, it will be necessary to distinguish symptoms related to the disorder from the effects 

of the medications used to treat it, or medications for other physical disorders. 



Population understudy 

The study of symptoms must also take into account the population under study. 

Depression in children can look quite different from depression in adults. Cross-cultiual 

differences may lead to the expression of different symptoms, as in Asians who 

experience a higher level of somatic complaints in depression than do North Americans 

(Lee, Lei, & Sue, 2001). Such differences can require the development of separate scales 

to measure symptoms (as with children), or the cautious use of traditional scales in these 

groups. 

In a recent study examining the incidence of depression among different racial 

groups with a diagnosis of schizophrenia, Delahanty et al. (2001) found that Caucasians 

were seven times more likely than African-Americans to be given a comorbid diagnosis 

of depression. This finding, while intriguing, needs additional follow-up work to 

ascertain if it represents a real difference in prevalence, or if there is something else 

leading to this result, such as the inadequate assessment of depression in Afncan-

Americans diagnosed with schizophrenia. 

Use of psychotropic medications 

Depending on the intended use of the assessment, it may be important to take into 

consideration whether subjects are on psychotropic medication. For example, earlier in 

this paper, the use of assessment instruments to gain better understanding of the disorders 

themselves was explored, using the example of schizophrenia. If the goal of collecting 

data is to study the nature of a disorder like schizophrenia, then it may be preferable to 

rate subjects who are not taking antipsychotic medications. Tne use of medications may 



modify or disguise important symptoms, changing assessment resuhs. On the other hand, 

for more direct uses of assessments, as in rehabilitation programs, medications are simply 

a fact that should be reflected in conclusions reached by the assessment process. 

Stability over time 

The stability of symptoms over time is of keen interest to anyone attempting to 

measure the symptoms of mental disorders. Some symptoms wax and wane over time 

while others are more stable; certainly one of the hallmarks of serious mental illness is 

the variability in symptoms that patients experience. This is akin to the trait versus state 

debate that continues to gamer much attention and debate in the personality literature 

(e.g., Steyer, Schmitt, & Eid, 1999). In determining how often assessments must be 

performed and which symptoms are likely to need to be monitored more closely, it is 

necessary to have some estimate of how stable symptoms are over time. Symptoms that 

are more stable should not have to be assessed as frequently as those that change more 

rapidly. That level of knowledge, however, is often not available to the field because 

there is still much we do not know about the stability of psychiatric symptoms over time. 

One example of this is the question of whether the symptoms of schizophrenia shift over 

time from a predominance of positive symptoms to negative ones. This topic has been 

studied repeatedly, but conflicting findings have been the result. In some cases this 

relationship has been found, but, in other cases, researchers have failed to find any 

relationship between duration of illness (often termed chronicity) and symptom levels 

(e.g., Kay and Singh, 1989). 



It may also be that the stability of some symptoms varies by diagnosis. One recent 

study of social anhedonia found that I year after assessment, the level of social anhedonia 

reported in patients diagnosed with depression was similar to that of controls, whereas 

those with schizophrenia continued to demonstrate elevated levels (Blanchard, Horan, & 

Brown, 2001). The authors concluded that social anhedonia is more trait-like in those 

with schizophrenia, but episodic in those with depression because it remits after the 

depression lifts. 

Symptom dimensionality 

Often symptoms are treated as if they are unidimensional and are rated 

accordingly. Insight into one's level of psychiatric disturbance, for example, has long 

been viewed as a dichotomous item: either a patient demonstrates insight or not. More 

recently there has been a shift to view insight as comprising a series of dimensions that 

can each be rated along a gradient. David (1990) describes his multidimensional view of 

insight as consisting of awareness of mental illness, compliance with treatment, and the 

ability to identify psychotic events (i.e., hallucinations and delusions) as pathological and 

label them accordingly. Other researchers (Amador^ Strauss, Yale, & Gorman, 1991) list 

four dimensions: awareness of symptoms and consequences of the ilkiess, attributions 

about the overall illness and specific symptoms, self-concept formation, and 

psychological defensiveness. These various conceptualizations of insight have led to the 

development of a variety of instruments to measure the various dimensions associated 

with each theory (Amador, Strauss, Yale, Gorman, & Endicott, 1993; David, 1990; 

McEvoy et al., 1989). Yet some instruments (the PANSS included) continue to rate 
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insight using only one item, despite the recognition of its inherent multidimensionality 

(White, et al., 1997). Depression is another item from the PANSS that is decidedly 

multidimensional, but assessed with a single item. Treating multidimensional symptoms 

as unidimensional requires the rater to collapse ratings of distinct phenomena (e.g., 

awareness of illness, compliance with treatment, and ability to recognize psychotic events 

as such) into one rating. How well raters can do this is not clear, and although the effects 

of such items are not entirely known, it is probable they increase measurement error. 

Use of rating scales 

As outlined in the preceding sections, assessing the symptoms of mental disorder 

entails making certain choices about what to measure, how to quantify it, where and how 

to collect data, and so forth. For some purposes, like assessing improvement in symptoms 

of depression during a course of outpatient therapy, an unstructured interview and rough 

quantification of symptoms may suffice, but in other contexts we may desire something 

more rigorous. Numerous scales have been developed for rating both the symptoms of 

specific disorders and more general symptoms. The vast majority of these are summated 

rating scales based in classical test theory. Summated rating scales are those that have 

items that are rated individually then summed to get an overall score. Multiple items are 

used to assess various dimensions of the construct of interest, to average out random 

errors or measurement, and to permit more precision (Spector, 1992). Thus, symptoms or 

facets of symptoms can be treated as individual items on scales that are rated separately, 

then combined with other items by summing. One important assumption that permits the 

use of factor analytic techniques with these scales is that the items on a scale are "caused" 



by an underlying construct of interest that cannot be measured directly, that is, a latent 

variable. The items are indicators of the effects of this underlying construct. Some 

summated rating scales have subscales to tap different dimensions of disorders, each of 

which can be treated as a separate latent variable. The PANSS, one such rating scale, is 

described in more detail in the next section. 



BACKGROUND ON THE PANSS 

The Positive and Negative Syndrome Symptom Scale (PANSS) was developed 

specifically for use in studying the symptoms associated with schizophrenia; in the words 

of its authors, it was developed for the "typological and dimensional assessment of 

schizophrenic phenomena" (Kay, Opler, & Fiszbein, 1992). As can be seen from its 

name, the PANSS had its origins in the efforts to study the positive versus negative 

symptom distinction that received much research attention in the 1980's. Positive 

symptoms are ones such as hallucinations or delusions that are characterized by the 

presence of some element that would not be observed in normal functioning, whereas 

negative symptoms are characterized by the absence of some element that would 

normally be present. A characteristic negative symptom is avolition, which is manifested 

by a lack of normal drive and motivation to engage in goal-directed behavior. At the 

time Kay and colleagues set out to devise a better instrument to measure the positive and 

negative symptoms of schizophrenia, he criticized other instruments in use for lacking 

standardized interview procedures, psychometric information, and well-defined rating 

criteria (1990). 

The PANSS incorporated facets of two existing rating scales, the Brief Psychiatric 

Rating Scale (Overall & Gorham, 1962) and the Psychopathology Rating Schedule 

(Singh & Kay, 1975), to derive three scales: a scale for the positive symptoms such as 

hallucinations and delusions; a scale to assess the negative symptoms of schizophrenia 

such as blunted affect and anergia; and a general psychopathology scale, which covers 

items such as depression and anxiety. BCay and Opler (1987) claim that the items on the 
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PANSS were chosen to represent the theoretical concepts of the positive and negative 

constructs, to focus on primary not secondary symptoms, and to represent the "various 

spheres of functioning, such as the cognitive, affective, and social" (p. 83). Their goal 

was to improve on the state of the art in assessing the symptoms of schizophrenia through 

devising a more structured interview protocol and creating rating criteria with explicit 

anchors (both described in more detail in the next section). The PANSS has been widely 

used, particularly in studies of medication efficacy and to a lesser extent, in research 

addressing various outcomes for persons with schizophrenia. 

Structure of the PANSS 

The 30 items on the PANSS are divided among three scales: there are 7 items 

each on the positive and negative scales and 16 items on the general psychopathology 

scale. Items were selected for inclusion in the positive and negative scales if they 

represented the core symptoms of the construct of interest, were generally regarded as 

clearly positive or negative, and not secondary to another symptoms (Kay, Fiszbein, & 

Opler, 1987). The PANSS took three of its negative symptoms from the BPRS: blunted 

affect, emotional withdrawal, and motor retardation. Four additional items that were not 

thought to be highly correlated with positive or depressive symptoms were added to 

assess negative symptomatology. The authors deliberately kept the number of positive 

and negative items equal. 

Items for the general scale were meant to provide "a separate but parallel measure 

of severity of schizophrenic ilhiess that can serve as a point of reference, or control 

measure, for interpreting the syndromal scores" (p. 264; Kay, Fiszbein, & Opler, 1987). 
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The general scale was the background against which the positive and negative symptoms 

could be judged. Appendix A lists the items of each of the scales and the description of 

what is to be rated for each given in the manual (Kay, Opler, & Fiszbein, 1986). 

Each of these items is assigned a rating based on how prominent the symptom is, 

the frequency with which it is experienced, and/or the intensity and degree of disruption 

it causes in functioning, using a 7-point scale ranging firom Absent (rating = 1) to Extreme 

(rating = 7). Criteria, in the form of descriptive anchors, are provided for the points on 

the scale. As an example, the anchors for each of the rating points for the delusions item 

of the PANSS are presented in Table 1. Looking at the table, it can be seen that a patient 

who is rated as a 5 on this item would be described as '''"Moderate Severe" with respect to 

this symptom and the clinical presentation would be characterized by the "Presence of 

numerous well-formed delusions that are tenaciously held and occasionally interfere with 

thinking, social relations, or behavior" (p. 27; Kay, Opler, & Fiszbein, 1992). The rating 

labels that accompany each rating point (e.g., moderate severe) are the same for all items 

and the criteria (i.e., descriptive anchors) for the first two rating points (absent and 

minimal) are likewise the same for all items. Ihsr minimal rating denotes questionable or 

suspected pathology, or the extreme of the normal range of behavior. The rating points 3 

through 7 indicate increasing levels of difficulties with symptoms as indicated by 

frequency, intensity, and disruption to daily life and the criteria vary from one item to 

another. The authors note that at a rating of 7, corresponding to a rating label of extreme, 

a patient is likely to be experiencing major disruptions in several areas and will usually 

require assistance in daily living or close supervision. 



30 

Table 1 

lating Anchors and Criteria for Delusions Item 
Numeric 

rating 
Rating 
Label 

Criteria 

1 Absent Definition does not apply. 
2 Minimal Questionable pathology; may be at the upper extreme of 

normal limits. 
3 Mild Presence of one or two delusions which are vague, 

uncrystallized, and not tenaciously held. Delusions do not 
interfere with thinking, social relations, or behavior. 

4 Moderate Presence of either a kaleidoscopic array of poorly formed, 
unstable delusions or of a few well-formed delusions that 
occasionally interfere with thinking, social relations, or 
behavior. 

5 Moderate 
severe 

Presence of numerous well-formed delusions that are 
tenaciously held and occasionally interfere with thinking, 
social relations, or behavior. 

6 Severe Presence of a stable set of delusions which are crystallized, 
possibly systematized, tenaciously held, and clearly 
interfere with thinking, social relations, and behavior. 

7 Extreme Presence of a stable set of delusions which are either highly 
systematized or very numerous, and which dominate major 
facets of the patient's life. This fi-equently results in 
inappropriate and irresponsible action, which may even 
jeopardize the safety of the patient or others. 

Raters are instructed to first determine if an item applies (i.e., is the symptom 

present) and if it does, to then assess, "using a holistic perspective in deciding which 

anchoring point best characterizes the patient's functioning, whether or not all the 

elements of the description are observed" (Kay, Fiszbein, & Opler, 1987; p.264). The 

authors state that not all elements of the descriptive anchor must be met strictly to assign 

a particular numerical rating, but rather, the overall intent of the descriptive anchor must 

be met. The highest applicable rating for the time period under consideration (generally 

the preceding week) is assigned. 
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Administration 

The PANSS was designed to be administered in a semi-structured interview that 

lasts from 30-40 minutes. The interview format is designed in four phases that are 

progressively more structured: nondirective, semi-structured, stmctured, and directive. 

There are questions for each phase, although the interviewer can diverge from the 

questions, for example to seek clarification or follow-up on a response the respondent has 

given. Table 2 on the following page describes each of these phases in more detail and 

illustrates each with a question from the interview protocol. 

Table 2 

Phases of the PANSS Interview 
Phase Duration Purpose & Example 

1. Nondirective 10-15 min Establishes rapport and allows respondent to talk about 
their history and concerns; the interviewer is observing 
thought content and processes, behavior, insight, affect, 
and rapport. 

EXAMPLE: Tell me about yourself. 

2. Semi-structured 10-15 min To probe unusual themes from the first phase and 
directly assess the presence and severity of symptoms 
of delusions, hallucinations, grandiosity, and 
suspiciousness. 

EXAMPLE: Are you on a special mission from God? 

3. Structured 5-10 min This phase focuses on anxiety, mood state, abstract 
reasoning, and orientation. 

EXAMPLE.- How are a table and chair alike? 

4. Directive 5-10 min During this phase the interviewer probes discrepancies, 
defensiveness, etc. It is designed to put stress on 
respondents to see if they become agitated or 
disorganized. 

EXAMPLE: Would you say you have a mental problem 
at this time? 



32 

The sources of data for rating each of the PANSS items as outlined in the manual 

are summarized in Table 3 below. It can be seen from the table that information gleaned 

from the interview itself comes from three sources: verbal self-report, thought content or 

verbal-cognitive processes observed during the interview, and other behaviors manifested 

in the interview. What is striking about the table is that the majority of items rely on more 

than one source to assign a rating; most items utilize two sources. This requires the 

interviewer to be attentive to what the person to be rated says, does, and how thoughts are 

expressed in conversation. All these sources must be weighed in assigning a rating. 
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Table 3 

Sources of Data for Rating the PANSS Items 
Scale Item 

# 

Item Verbal 
report 
during 

interview 

Observation 
ofbehavior 

during 
interview 

Thought 
conlcnt or 

verbal-
cognitive 
processes 

expressed in 
interview 

Report from 
informants 

on influence 
on behavior 

Positive PI Delusions X X Positive 
P2 Conceptual disorganization X 

Positive 

P3 Hallucinations X X X 

Positive 

P4 Excitement X X 

Positive 

P5 Grandiosity X X 

Positive 

P6 Suspiciousness X X 

Positive 

P7 Hostility X X 

Negative Nl Blunted affect X Negative 
N2 Emotional withdrawal X X 

Negative 

N3 Poor rapport X 

Negative 

N4 Passive/apathetic social withdrawal X 

Negative 

N5 Difficulty in abstract thinking X 

Negative 

N6 Lack of spontaneity X 

Negative 

N7 Stereotyped thinkinK X 

General Gl Somatic concem X General 
G2 Anxiety X X 

General 

G3 Ouilt feelings X X 

General 

04 Tension X X 

General 

05 Mannerisins & posturing X X 

General 

06 Depression X X 

General 

07 Motor retardation X X 

General 

08 Uncooperati veness X X 

General 

09 Unusual thought content X 

General 

010 Disorientation X 

General 

O i l  Poor attention X X 

General 

012 Lack ofiudgment X X 

General 

013 Disturbance of volition X X 

General 

014 Poor impulse control X X 

General 

015 Preoccupation X 

General 

016 Active social avoidance X 

In addition to the face-to-face interview with the patient, information from 

informants or collaterals such as family and hospital staff must be taken into 

consideration in making ratings. Given that the PANSS was targeted for use in studying 

medications in in-patient settings where a great deal of collateral information can be 



collected from hospital staff to supplement the self-report data collected during the face-

to-face interview, information from informants is an important source of data. In fact, for 

two PANSS items, the passive/apathetic social withdrawal item and active social 

avoidance item, the reports of collaterals comprise the sole basis for assigning a rating. 

Notably, there are no structured questions for probing symptoms with informants. 

This omission is surprising given the authors' intentions to improve the standardization of 

data collection and the weight given to information from collaterals in making ratings. 

There are also no guidelines for combining information from self-report and informants 

beyond the requirement that the highest applicable rating be given for the time period; 

presumably where conflicts arise between the data sources, the highest applicable rating 

would be assigned. It should also be noted that in one study of the PANSS, the 

researchers incorporated elements of the PANSS interview into the SCID interview 

protocol to make ratings (Pumine et al., 2000). 

Although the manual recommends using two or more raters and either averaging 

across all raters or using consensus rating "to achieve optimal reliability" (p. 4; Kay, 

Opler» & Fiszbein» 1986)» dual ratings are probably rarely done in practice. Generally, 

only one clinician rates each client based on both interview and informant data. 

Scoring 

The scoring instructions in the manual indicate that the items of each of the three 

scales are summed to create a Positive score, a Negative score, and a General Score. The 

positive and negative scales can range from 7 to 49, while the general scale ranges from 

16-112. A fourth score, the Composite score, is calculated by subtracting the Negative 
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score from the Positive scale score, and indicates whether the patient has a clinical 

presentation characterized by a predominance of positive or negative symptoms. The 

composite scale has a range of-42 to +42. The developers often refer to the Composite 

score as the fourth scale of the PANSS. Scoring instructions are also included for four 

additional "cluster" scores, which are additional scores that can be constructed by 

summing various items from the three major scales. Cluster scores have received 

virtually no attention in the research literature. 

Kay, Fiszbein, & Opler (1987) found that summed scores on the three original 

scales were normally distributed in their norming sample of 240 patients on medications. 

The manual contains the percentile ranks developed with the norming sample that can be 

used in comparing individuals. 

The authors of the PANSS write that the scores can be used to look at the 

symptoms of schizophrenia using typological or dimensional approaches (Kay, Fiszbein, 

& Opler, 1987; Kay & Opler, 1987; Kay, Opler, & Lindenmayer, 1988). In the 

dimensional approach, the scales are summed according to the manual and used as 

continuous variables. The typological approach, in contrast, involves using cutoffs to 

divide the patients into subgroups with predominantly positive or negative symptoms. 

Two methods for creating the typologies have been described. In the first, the Composite 

score is used to classify patients with a difference score greater than zero as 

predominantly positive, and those with a score less than zero as negative. Thus a 

respondent who has a positive composite score would thus have a preponderance of 

positive symptoms over negative ones, and vice versa. It was originally hoped that this 



36 

score would facilitate grouping, or classifying, clients into one syndrome type or the 

other. 

In the second typological method, patients with ratings of moderate or higher on 

any three items from the positive scale and less than three items on the negative scale 

rated moderate or higher are classified as the "positive" group. The opposite is done with 

the negative items to create a "negative" group. Because it is well recognized that the 

attempt to classify patients into positive and negative typologies has not worked well 

(e.g., Andreasen et al., 1994), the typological approach is not often used and the 

dimensional approach is typically used to analyze PANSS data. 

Psychometrics 

This section reviews the psychometrics of the scales as originally designed. As 

will be seen shortly, these three scales have not been supported in factor analytic studies 

(exploratory or confirmatory), but they are presented because they are a summary of 

work that has been done on the PANSS and because they explain in part the continued 

use of the instrument and its original scales. 

Reliability. The PANSS manual cites a study by Kay, Fiszbein, and Opler (1987) 

that found Cronbach's alphas of .73, .83, and .79 for the positive, negative, and general 

scales respectively. Data for this study were drawn from the federally fimded multisite 

Employment Intervention Demonstration Project (EIDP). In an unpublished report, 

consultants who analyzed the EIDP data from 202 study participants also reported that 

the positive scale had lower reliability (Cronbach's alpha = .65), while the negative scale 

(alpha = .78) and general scale (alpha = .75) were slightly better (Salyers, 1999). 



Interratcr reliability. For individual items, interrater reliability is reported in the 

manual to range from .69 for active social avoidance to .94 for preoccupation. The three 

scales were reported to have interrater reliability coefficients of .79 for the positive scale, 

.78 for the negative scale, and .83 for the general scale. Elsewhere, interrater reliabilities 

for the positive and negative scales are reported at .83 and .85, respectively (Kay & 

Singh, 1989). Peralta and Cuesta (1994) found intraclass correlations (ICCs) of .72 and 

.80 for the positive and negative scales, but unlike earlier researchers, reported only .56 

for the general scale. Pumine et al. (2000) also found that the general scale had much 

lower ICC (.36), compared to the positive (ICC = .79) and negative scales (ICC = .77). 

Interrater reliability analyses done on a sample of 202 drawn from the EIDP found ICCs 

of .87 for the positive scale, .74 for the negative scale, and .71 for the general scale 

(Salyers, 1999). 

Test-retest reliability. As reported in the PANSS manual, Kay, Fiszbein, & Opler 

(1987) found test-retest reliabilities across a 3-6 month period in a sample of chronic 

patients with schizophrenia to be .80, .68, and .60 for the positive, negative, and general 

psychopathology scales respectively. These figures are ia sharp contrast to the results for 

a chronic sample that showed corresponding correlations of .24, -.13, and .-18 at a 2-year 

follow-up (Lindenmayer, Kay, & Opler, 1986). Test-retest reliability calculated across a 

2-week drug washout period (i.e., while patients were unmedicated) yielded fairly high 

estimates of .83 for the positive scale .78 for the negative, and .72 for the general scale 

(Kay & Singh, 1989). After a neuroleptic trial, these same individuals were assessed 3-4 

months later and their scores were compared to those obtained in the drug-free state. The 



test-retest reliability dropped substantially to .37, .43, and .27 for the positive, negative, 

and general scales, respectively. Although this decline would be expected given the 

neuroleptic treatment given during the intervening period, the authors write that this still 

represents "significant stability" in symptoms (p. 716). Whether they meant that stability 

was clinically, or only statistically "significant" is uncertain. 

Over a I-week period, test-retest reliabilities on the positive and negative scales 

for the EEDP subsample (n=202) were .80 and .83 respectively (Salyers, 1999). 

Following the trend observed in other studies, the general scale exhibited lower reliability 

with a test-retest ICC of .78. 

Convergent validity. The convergent validity of the PANSS has most often been 

studied by comparing it to the SANS/SAPS (Andreasen, et al., 1995). Kay, Opler, & 

Lindenmayer (1988) found that the positive and negative subscales each correlated .77 

with their respective counterparts on the SANS/SAPS. In the same study, the general 

scale was found to correlate .52 (Pearson's r) with the Clinical Global Impressions scale 

(Guy, 1976). 

Attempts to validate the PANSS using factor analytic approaches are reviewed in 

the next two sections. 



EXPLORATORY FACTOR ANALYSES 

Over the past couple of decades, increased computing power has given 

researchers ready access to techniques such as factor analysis to examine the constructs 

underlying an instrument. Two broad types of factor analysis are widely recognized: 

exploratory and confirmatory. In exploratory techniques, the statistical program 

"extracts" factors that purportedly relate to the constructs measured by an instrument with 

no model specified a priori by the researcher; the process is empirically driven process 

and seeks to maximize the amount of variance explained by the extracted factors. The 

goal is to derive common factors (i.e., unobserved variables) that account for the 

correlations among the observed variables. Typically, the researcher is seeking to derive a 

factor structure that explains as much of the covariance as possible, but that is 

interpretable. The final factor solution is then rotated using one of several methods. 

Researchers name the factors based on subjective appraisal of which items relate most 

strongly to the identified factors. In sharp contrast, confirmatory factor analysis begins 

with the specification of a model that is then subjected to testing using a particular data 

set (the procedure for this is explained in greater detail in a. later section). Both of these 

approaches have been used with the PANSS and this section and the following one 

review this literature. 

There have been several EFAs using items firom the PANSS. My discussion here 

will focus not on a laundry list of what factors have emerged in previous studies, but 

rather on global criticisms of this body of literature. For some readers, these criticisms 

may seem one-sided, or unduly harsh. Exploratory factor analytic procedures, once the 
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standard approach to analyzing scales, have in more recent years fallen into the shadow 

of more theory-driven confirmatory approaches. Statistical hardliners would argue that 

this is rightfully so, while others maintain that EFA continues to have useful applications. 

It is not my intent to add fodder to this sometimes headed debate; my presentation here 

focuses on the uncritical application of EFA procedures to the PANSS. It is such 

uncritical use that adds to the profusion of models and hinders the field fi-om moving 

forward. For the interested reader, I have included a summary of findings from several of 

the major EFAs in Appendix B. 

Different factors. Most of the published EFAs have used all the items of the 

PANSS in the analysis to start with, and have found solutions with varying numbers of 

factors. They have utilized the traditional criteria for determining the exact number of 

factors to "keep," such as eigenvalues greater than 1 and/or examination of scree plots. 

The EFA studies presented in Appendix B found firom 3 to 5 factors. In settling on their 

4-factor pyramidal solution using PANSS data, Kay and Sevy (1990) rejected three 

factors that had eigenvalues only slightly over l.O. Both the eigenvalues greater than 1 

and scree plot inspection criteria have been criticized because they lead to overfactoring 

or are subjective in nature (see extensive discussion in Fabrigar, Wegener, MacCallum, & 

Strahan, 1999). Other techniques such as parallel analysis, which involves comparing the 

obtained eigenvalues to what would have been produced by a random dataset, have been 

shown to work well, but as Fabrigar and colleagues note, they are not implemented in 

most commonly used statistical programs and therefore rarely applied. 
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Not only has the number of factors varied in EFAs of the PANSS, but their labels 

have as well. Unlike CFA, in which the researcher starts with a theory about what 

constructs underlie the instrument and how the factors should be labeled, in EFA 

approaches, factors are labeled depending on what items have the largest loadings. Thus 

researchers eyeball the results and label the factors depending on their interpretation of 

the factor loadings. Present someone with a printout of an EFA and immediately he or 

she will begin to try and make up names to describe what they see. That process creates 

problems when subjective judgments lead to different names for constructs that are 

seemingly nearly identical. Similarly, it leads to problems when two researchers give 

their factors the same name, for example, two researchers who each label a clustering of 

items as a "depression" factor and assume they are speaking of the same construct. In 

fact, each of their factors, while labeled similarly, may be composed of different items. In 

the PANSS literature, for example, two groups of researchers (Kay &. Sevy, 1990; 

Lindenmayer, 1994) using EFA approaches identified a depression factor while a third 

group (White et al., 1997) found a factor with nearly identical items, but labeled theirs the 

dysphoric factor. Other authors have found factors comprised of nearly identical PANSS 

items, but labeled them as activation (White et al., 1997), manic (Dollfus, 1991), and 

excitement (Lindenmayer, 1994; Nakaya et al., 1999). 

Methods for comparing the resuhs of EFA analyses found in different studies are 

available, but rarely used. One notable exception, an article by Borkenau and Ostendorf 

(1990), compared EFA factors in personality research using a procedure developed by 

Everett (1983), but theirs is a rare application. Authors of articles using EFA approaches 



with the PANSS typically present previous findings and speculate about differences, but 

rigorous comparisons are not reported. 

Factor loadings and parsimony. As subjective as labeling factors is, the issue of 

determining what constitutes a "meaningful" factor loading is perhaps even more 

problematic. Determining the threshold for factor loadings requires the researcher to set a 

cut-off point for accepting a loading as substantively meaningful. In one EFA of the 

PANSS (Dollfus, Petit, Lesieur, & Menard, 1991), only factors loading greater than .50 

were retained, while in another study, loadings greater than .30 were retained (Pumine et 

al., 2000). In their CPA study of the PANSS, Nakaya et al. (1999) tested only those 

factors that had loaded greater than .70 in previously published EFA studies - a fairly 

stringent criterion. 

Secondary loadings can be especially problematic because all items load to some 

extent on all the factors and even after rotation to obtain a simpler structure, secondary 

loadings are usually not exactly equal to zero. This factorial complexity makes 

interpretation of the factors less clear-cut and can lead researchers to ignore secondary 

factor loadings that are in some cases substantial and perhaps meaningful. The desire for 

parsimonious factor structure with each item loading only on one factor at times leads to 

capricious decisions; in one study using the PANSS, the researchers discarded 6 items 

simply because they loaded equally well on more than one factor (Linderunayer, 

Bemstein-Hyman, & Grochowski, 1994). Interestingly, one of the items they dropped 

was the hallucinations item. Thus, they were left with an instrument purportedly 



measuring the symptoms of schizophrenia, but without an item to capture what is widely 

regarded as one of the key symptoms of the disorder. 

The inability to constrain the solution to limit some of the loadings to zero a priori 

has been cited as a major criticism of EFA (Bollen, 1989). Of course, there are areas such 

as personality research in which secondary loadings are thought to be essential to 

understanding the constructs under study (Borkenau & Ostendorf, 1990; McCrae, 

Zonderman, Costa, Bond, & Paunonen, 1996). The understanding of the interrelatedness 

of the symptoms of mental illness seems less well developed, leaving researchers to 

concoct simpler models. 

Item "bouncing". When several EFAs of the same instrument have been 

performed on different samples, individual items can appear to "bounce" around from 

factor to factor, loading on one factor in the first sample and another in a different 

sample. Typically when that is observed, the authors struggle to interpret the changes in 

substantive ways, often claiming that there must be important differences between the 

samples, for example blaming it on differences in the chronicity of illness reported for the 

two samples. What is ignored in this literature is the very real variability that naturally 

occurs from sample to sample, even those drawn from the same population. There is a 

confidence interval aroimd every sample correlation and minor perturbations from sample 

to sample - while still within the confidence intervals - can nonetheless cause items to 

appear to bounce from one factor to another (Kim & Mueller, 1978). Because the factor 

solutions are empirically derived, there is no theory to indicate where such bouncing 

items "should" load. This problem is simply not acknowledged in the literature, leading 
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authors struggling to make sense of their findings when items don't load exactly as they 

have in previous studies and often leading them to over-interpret what are normal 

fluctuations from sample to sample. Lindenmayer et al. (1994), for example, go to great 

lengths to explain why several of their items do not load as in previous studies. 

Use of small sample sizes. Many of the studies published in the literature have 

used relatively small sample sizes. Looking at Appendix B, which summarizes the EFAs 

that have been conducted on the PANSS, it can be seen that some have employed sample 

sizes of 85 or less - marginal by any reasonable standards for exploring the constructs 

underlying an instrument. Though rough rules-of-thumb exist to guide selecting an 

appropriate sample size, violations of these often occur, leaving substantial doubt about 

the stability of the results. Small sample sizes can lead to solutions that are unstable and 

do not replicate in studies with different samples. 

Rotation methods. Once the number of factors to retain has been determined, the 

solution is typically rotated to simple structure. Rotation methods may be orthogonal 

(factors are not allowed to correlate) or oblique (factors are left free to correlate). Most 

EFA studies of the PANSS have used orthogonal rotations approaches to obtain 

uncorrelated factors. Often the choice is attributed to attempts to find unique factors, 

simple structure that is more parsimonious, or even to create uncorrelated factors for use 

in later regression analyses. In other cases, the authors admit that they are simply 

replicating what has been done in previous analyses. Less often is it acknowledged that 

orthogonal rotation methods are the default in most statistical packages. Yet even after 

orthogonal rotation, the correlations between the factors can be substantial. Lan^on and 
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colleagues (Langon, Reine, Llorca, & Auquier, 1999) decided on a 5-factor solution, but 

when they used their solution to calculate factor scores by summing the items making up 

the factors, all five were significantly intercorrelated - this despite their use of orthogonal 

rotation. Clinical experience would lead us to believe that many of the constructs 

underlying the symptoms observed in most mental illnesses are correlated at some level 

that is probably meaningful. For example, it seems counter-intuitive to claim that the 

cluster of symptoms labeled the positive factor in schizophrenia (e.g., delusions and 

hallucinations) is completely unrelated to the factor of thought disorder (both factors that 

have been found in previous EFAs). Recently it has been argued that the use of oblique 

rotation methods in EFAs in the field of psychology are more likely to correspond to the 

real nature of the phenomena under study, to yield better understanding of the 

correlations among factors, including the possibility of higher order factors, and in some 

cases, to produce simpler structure (Fabrigar, et al., 1999). 

Overinterpretation of findings and reification. The results of EFAs have not 

always been viewed as exploratory. For example, in discussing the factor they labeled as 

depression, Kay and Sevy (1990) wrote "The emergence of an affective 

component.. .suggested that it is a bona fide aspect of core schizophrenia." (p. 540). It is 

clear that the authors did not just think they were measuring the symptoms of a disorder 

as measured by one particular instrument, but thought they were uncovering the structiu^ 

of the disorder itself as captured in the article's title: "Pyramidical Model of 

Schizophrenia." Another example is taken firom Lindeiunayer, Bemstein-Hyman, & 

Grochowski, (1994), who upon finding 5 factors in an EFA of the PANSS wrote, "This 



[5-factor solution]...strongly supports viewing schizophrenic psychopathology as 

consisting of several separate, but coexisting, domains of psychopathology." Other 

authors have used EFA approaches to answer the question of the number of syndromes in 

schizophrenia (Peralta, de Leon, & Cuesta, 1992). There has been a tendency for 

researchers to extrapolate from their EFA findings to what it means for understanding the 

disorder of schizophrenia. Factors that have been found (and perhaps more importantly, 

named) take on a reality of their own. Rarely do researchers acknowledge that thie final 

factor structure that emerges from factor analytic studies depends on what instrument is 

used to measure symptoms (Nakaya et al., 1999); the choice of a different instrument 

might well have led to different conclusions about what the symptom domains are. 

Other criticisms. Certainly numerous additional criticisms have been made of 

EFA approaches in general. Bollen (1989), for example, points out that EFA does not 

allow for correlated errors of measurement (they are all are assumed to be zero in EFA 

approaches). If such correlations exist, the assumption of uncorrelated measurement 

errors is can be problematic. The methods of factor extraction have also been criticized 

because most studies have relied on principal factors analysis (often erroneously referred 

to as a principal components analysis) and have not utilized maximum likelihood 

approaches that permit the testing of at least some mdimentary hypotheses regarding the 

number of factors. There is also always indeterminacy with respect to determining the 

"correct" model from among an infinite number of competing models that could have 

produced the observed correlations (Kim & Mueller, 1978). 



Taken together, all of these problems seem to call for a different approach, one 

that overcomes many of these criticisms: confirmatory factor analysis. The bulk of the 

studies examining the factor structure of the PANSS were done using EFA approaches 

while only a handful has attempted to use CFA. The next section gives an overview of 

CFA with respect to measurement models and reviews the CFA literature on the PANSS 

in more detail. 



CONFIRMATORY FACTOR APPROACHES 

Confirmatory factor analysis (CFA) is part of the more general structural 

equations modeling family of statistical approaches that examine the covariation 

observed among variables to test the fit against a hypothesized model. Structural 

equations modeling examines the hypothesized linear relationships among variables; 

these relationships are assumed to explain the covariation observed among them. 

Measurement models are those that delineate the relationship between latent variables 

(also referred to as factors) and observed, or manifest variables. Such models are 

graphically presented in path diagrams. 

Unlike EFA approaches that aim to uncover an instrument's unknown factor 

structure, the CFA approach begins with model specification, which entails making 

explicit the relationships among both the measured or observed variables and the latent, 

unobserved variables in the model. Theory or previous empirical findings can be used to 

specify a model to be tested. In the nomenclature of CFA, a measurement model is one in 

which the relationship between measured or observed variables and latent variables is 

explicitly delineated. CFA is used to examine the hypothesized measurement model to 

"confirm", that is, find empirical support for, the hypothesized factor structure by 

generating parameter estimates consistent with the model. In a measurement model, the 

observed variables are hypothesized to be the result of one or more latent variables plus 

an error term, or disturbance. 

The parameters left free to vary in the model can be estimated using a variety of 

estimation techniques such as maximum likelihood (ML) and generalized least squares 



(GLS), among others. ML, an iterative approach, is frequently employed. In ML, the 

series of linear equations set out in the model are estimated using a series of start values; 

the covariance matrix that results from this first estimation (known as the implied 

covariance matrix) is then compared to the observed covariance matrix, with the goal of 

improving the parameter estimation to reduce the difference between the two, known as 

the discrepancy function. Once the discrepancy function has been minimized and there 

are no further changes that can be made to reduce it, the estimation procedure terminates 

and the program is said to have converged on a solution. 

The fit of the model is assessed in various ways. The chi-square statistic is the 

conventional test used to evaluate the fit of a model by testing the difference between the 

sample and fitted covariance matrices. A significant chi-square value leads to the 

rejection of the model. However, due to the fact that large enough sample sizes can lead 

to the rejection of models even if the fit is quite good but not perfect, altemate indicators 

in the form of fit indexes have been developed (Bentler & Bonett, 1980). As Hu and 

Rentier (1995) note, fit indexes attempt to quantify the extent to which the model 

accounts for the covariances among variables much like the R-squared statistic in 

regression. Fit indexes may evaluate the absolute or the relative fit of a model by 

comparing the obtained fit to some alternative model. By convention, a fit index greater 

than .90 is generally accepted as indicating a "good" fit. Alternative means of testing 

model fit such as root mean square error of approximation (RMSEA; Browne & Cudeck, 

1993) and the examination of model residuals have also received attention. RMSEA is a 

measure of the discrepancy per degree of freedom and suggested values range from .05 



(considered a relatively good fit) to .08 (considered a "reasonable" fit). Browne and 

Cudeck (1993) acknowledge the subjectiveness of this range, but it has become a widely 

accepted standard. 

Determination of fit also requires that we examine the components of the model 

(Bollen & Long, 1993) such as parameter estimates (both direction and magnitude) and 

the amount of item variance explained by the factors. In addition, it is necessary to ensure 

that the model covers the range of phenomena associated with the issue under study. 

Though not widely recognized, this last criterion has special significance in this study 

given its aim of testing the fit of models developed in the schizophrenia population to 

other diagnoses, each of which can be considered a separate population with certain 

unique characteristic symptoms. The literature reviewed on the PANSS in earlier sections 

highlighted its attempts to understand the "core" symptoms or dimensions of 

schizophrenia in light of the positive-negative dichotomy. Many earlier studies were 

completed to explore the sufficiency of these two hypothesized dimensions. Likewise, 

most of the prior studies were done with samples participating in drug efficacy studies in 

which the focus was oa narrowly measuring symptom response to the neuroleptic 

medications - primarily on what are considered the key symptoms of the disorder -

positive and negative symptoms. It should be expected that an appropriate model for this 

mixed-diagnosis sample would encompass a broader range of symptoms, and therefore 

this criterion merits consideration in the determination of goodness-of-fit. 

If a model does not fit as well as expected, it is possible in most SEM statistical 

packages to use modification indexes, which suggest changes to the model to improve fit. 
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These indexes provide the analyst with suggestions to improve model fit based on 

empirical tests (typically by freeing parameters that have been set). The issue of whether 

to use the results of modification indexes, such as the Lagrange multiplier (LM) test, to 

modify models has received much attention. Researchers reviewing the published 

literature have found it rife with the misuse of such modification indexes (Breckler, 1990; 

MacCallum, Roznowski, & Necowitz, 1992). Modifications based on these indexes can 

be particularly questionable because they are empirically driven and often lead 

researchers to make ad hoc modifications to a model - modifications that in many cases 

cannot be explained on the basis of theory. As MacCallum et al. (1992) note, because 

these modifications are derived from empirical findings, they capitalize on chance, 

leading to models that do not replicate well because they are so sample-specific (in 

essence, they over-fit the model to the sample under study). These authors also provide 

evidence from sampling studies to illustrate that recommended modifications vary fi-om 

sample to sample, even within a population. Thus, injudicious modification of models is 

not likely to lead to identification of the correct model, especially if the original model 

contains many misspecfications^ and such modifications make cross-validation in 

independent samples nearly impossible to achieve. 

CFA literature on the PANSS 

To locate articles addressing CFA work on the PANSS, searches were conducted 

in the PsycINFO and Medline databases, and inquiries were made to other EEDP sites to 

identify possible articles for inclusion. This search yielded four studies that had used 

CFA approaches to confirm previously found models or develop new ones (Cuesta & 
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Peralta, 1995; Dollflis & Everitt, 1998; Nakaya, Suwa, & Ohmori, 1999; White, et al., 

1997). For the most part, these confirmatory studies took as their point of departure 

models that had been found in exploratory efforts and attempted to confirm them. All but 

one of these studies were done with samples limited to schizophrenia and were conducted 

to examine the dimensions of schizophrenic symptomatology. 

Cuesta and Peralta (1995) used CPA to test eight models that had been either 

proposed in the literature, or found in earlier EFAs. Their primary purpose was to 

examine the underlying dimensions of schizophrenic symptomatology, particularly to 

ascertain the sufficiency of two factors to explain the primary symptoms of the disorder. 

The models they tested used items selected primarily fi*om the positive and negative 

subscales with only a few items from the general scale, arranged in various 

configurations with one to five factors. Using a sample of 100 inpatients diagnosed with 

schizophrenia according to DSM-III-R criteria, they found five models that demonstrated 

adequate fit data (assessed by fit index > .90). Two of these models had three factors and 

three were 4-factor models. Due to the fact that these models were not nested, the authors 

only noted that all had good fit indices. Among the models they tested was a new hybrid 

one derived firom an earlier EFA done by Peralta and colleagues (1992) that identified a 

4-factor solution with negative, positive, disorganization factors, and a relational factor 

posited by Strauss and his collaborators (Strauss, Carpenter, & Bartko, 1974). Although 

the findings fi*om this study are intriguing, the sample size was quite small by most 

standards. All the models they found to demonstrate adequate fit were tested in the 

present study as described in a later section. It should also be noted that these authors. 
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like the present study, modified the PANSS administration to change the time frame for 

rating symptoms from 1 week to I month. 

Nakaya et al. (1999) took a similar approach and used data from 100 inpatients 

diagnosed with schizophrenia according to the DSM-III-R criteria to examine the 

goodness-of-fit for nine different models. The 5-factor model they determined to have the 

best fit was very similar to that one that was supported in the work of Cuesta and Peralta 

(1995). It had negative, positive, disorganization, and relational factors, but with one 

addition: an excitement factor that was similar to one that was first identified in an EFA 

by Lindenmayer (1994). These authors also had a fairly small sample size. 

Two additional studies had findings that contrasted sharply with these two CPAs. 

Dollflis and Everitt (1998) tested model fit using both the SANS/SAPS and the PANSS in 

a sample of 135 inpatients with schizophrenia (a sample size only slightly larger than the 

previous two studies). They found two models with adequate fit to the SANS/SAPS data, 

but failed to identify a single model for the PANSS that demonstrated reasonable fit (as 

assessed by Chi-square and comparative fit indices). The two models that fit the 

SAN/SAPS were a three-factor model with positive, negative, and disorganized factors 

derived from earlier work by Andreasen and colleagues (1995), and a 4-factor model with 

positive, negative, disorganized, and relation factors (Cuesta, Peralta, & DeLeon, 1994) 

akin to that found by Nakaya et al. (1999). The authors concluded that the PANSS 

requires modification for use in assessing schizophrenia symptoms. 

White et al. (1997) encountered similar difficulty when testing previous models in 

a large multisite sample (N=1233) of both inpatient and community-based individuals 
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diagnosed with schizophrenia. Not one of the 20 models they first tested passed their a 

priori criteria for a good fit to the data (they relied on the traditional cut-off of CFI > .90 

to determine "good" fit). Though one model with four factors came close to meeting their 

criteria (CFI for the model was .86), they elected to divide their sample in half and 

develop a new model in one half using EFA, to be subsequently cross-validated in the 

second half of the sample. Following the EFA on the first half of their sample, they 

performed a CFA on the same half to confirm the EFA solution. When the CFA failed to 

demonstrate adequate fit, they used the Lagrangian multiplier tests to make further 

adjustments to the model. This final 5-factor model was applied to the second half of the 

sample and obtained a good fit to the data. Their five final factors were negative, positive, 

dysphoric mood, activation, and autistic preoccupation. The authors failed to note, 

however, exactly what adjustments were made to their model based on the LaGrange 

Multiplier tests. Interestingly, one of the authors on this paper (J. Lindenmayer) authored 

an earlier EFA paper that defined the factors of the PANSS as negative, positive, 

disorganization, excitement, and depression, but did not try to use that earlier model in 

this study. 

Models tested in the current study 

The models that were supported in these earlier CFA studies using schizophrenia 

samples were all examined in the course of the present study. In addition, two models 

from the EFA literature were included. One of the EFA models was a 5-factor model that 

had been recommended to the EIDP researchers by Dr. Lew OpIer (one of the developers 

of the PANSS) because it looked promising (Lindenmayer, 1994), and the other came 



from the only study done with a mixed-diagnosis sample (Pumine et al., 2000). The first 

of these, the Lindenmayer (1994) model, had positive, negative, cognitive, excitement, 

and depression/anxiety factors, and accounted for roughly 52% of the variance. These 

factors were initially estimated in a pure schizophrenia sample (diagnosed with DSM-III) 

with N = 240 at both intake into the hospital and after a 1 -week drug washout period. The 

same five factors emerged at both time points and the correlations between the factors at 

intake and follow-up varied from .51 to .66. Notably, these authors dropped six items, 

including the hallucinations and stereotyped thinking items because they loaded equally 

on more than one factor. 

The Pumine et al. study (2000) used a mixed-diagnosis sample of 136 individuals 

with schizophrenia, bipolar disorder, and depression and obtained a 5-factor solution with 

negative, positive, dysphoric, prosocial, and interpersonal difficulty factors that 

accounted for 86% of the variance. The positive and negative factors were similar to 

those found by other EFA studies of the PANSS (e.g.. White et al., 1997). The dysphoric 

factor was likewise similar to the depression/anxiety factor reported by Lindenmayer et 

al. (1994). The last two factors were more unusual- The prosocial factor comprised items 

reflecting suspiciousness and lack of social involvement (e.g., active social withdrawal, 

passive/apathetic social withdrawal, hostility, and emotional withdrawal), all but one of 

which had negative loadings. The interpersonal difficulty factor contained items such as 

poor rapport, lack of spontaneity, and disturbance of volition, all ones that are similar to 

negative symptoms. 
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The importance of the current study is that it extends the earlier work on the 

PANSS to a diagnostically more heterogeneous sample. As noted earlier, nearly all the 

previous factor analytic work done on the PANSS was completed with samples 

diagnosed with schizophrenia (only occasionally those with related disorders such as 

schizoaffective disorder and schizophreniform disorder were included). Clearly, the use 

of the PANSS in groups with different diagnoses should be further validated using larger 

sample sizes and confirmatory approaches. The study reported here tests the fit of models 

derived largely in schizophrenia samples to a mixed-diagnosis sample with the aim of 

identifying a model that fits adequately and that explains the range of symptoms found in 

a wide variety of mental disorders. 

The various factors from the models tested in this study are summarized in Table 

6 in a later section. 



METHODS 

Data Collection 

The data for these analyses were obtained from ratings done as part of a larger 

research study, the Employment Intervention Demonstration Program (EIDP). The EIDP 

was a federally funded multisite research initiative studying employment outcomes for 

persons with serious mental illness. Eight sites were involved in the 5-year study, each 

comparing different models of providing vocational services to persons with serious 

mental illness who wanted to retum to work. 

The PANSS was administered as part of a standardized interview protocol used at 

all eight sites that also included instruments to measure quality of life, perceived physical 

health, work motivation, job satisfaction (if employed), and basic demographics. The 

PANSS was included so the relationship between symptom levels and employment 

outcomes could be examined. The challenge of assessing symptoms in a study with a 

heterogeneous sample with serious mental illness was to use an instrument that would 

capture the broad array of symptoms likely to be encountered across various diagnostic 

groups; the consensus was that the PANSS could assess a very wide range of symptoms. 

Trained interviewers, in many cases Master's level clinicians, conducted all PANSS 

interviews and ratings during the EIDP study.^ 

As part of ongoing reliability checks, on a monthly basis, interviewers at all the 

sites rated the same videotape and discussed the results during an hour-long conference 

call with Dr. Lew Opler, one of the originators of the PANSS. He acted as a "gold 



standard" against which all raters could be assessed. During the calls, the raters and Dr. 

Opier would discuss discrepancies between his ratings and theirs; these discussions 

served as ongoing training to prevent "drift" and provide some assessment of interrater 

reliability'. These monthly calls were initiated in 1997 and continued until the fall of 

1999. 

The PANSS was administered in accordance with the manual's instructions, with 

two notable exceptions: (1) information from informants was not readily available and 

therefore was not routinely used in assigning ratings, and (2) the time period to be rated 

was extended from 1 week to the preceding month. Because the EIDP sample consisted 

of individuals living in the community, and contact between interviewers and potential 

informants such as family and friends was impossible to maintain, the protocol was 

amended to forego that data source. In some isolated cases the interviewers may have 

been able to seek additional information about symptoms from clinical or employment 

staff working with the subject or possibly the clinical chart, but this was not standard 

practice. To compensate for the missing sources of information, interviewers were told to 

probe more carefully about the respondent's experiences, especially for the two items that 

rely solely on informant report (Passive/apathetic social withdrawal and Active social 

avoidance). The change in the time period was intended to capture a broader sampling of 

symptoms because follow-up interviews were only conducted at 6-month intervals. These 

" Data on which P.^SS assessments were conducted by Master's level clinicians versus others at the 
various sites have not been made available. Thus, this paper does not address this issue. 
^ The interrater reliability data for these cross-site assessments have not been made available yet. 
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changes to the administration adapted the PANSS to allow its use in community settings 

(i.e., outside a hospital). 

The data for the analyses (N = 1309) reported in this paper are those with 

complete PANSS and diagnostic data from the 1357 baseline interviews completed in the 

first 18 months of the project (roughly February 1996 through October 1997). Baseline 

interviews were conducted with all new study inductees before they were randomized to 

treatment condition. By the end of the project, 1650 baselines were completed with 

eligible participants. The sample used in these analyses represents 79.33% of the total 

study sample. Permission to use the data for the first 18 months in the current study was 

obtained from the voting members of the ElDP's National Steering Committee members 

and the federal project officer. All sites had obtained appropriate Human Subjects 

approval througli their respective institutions. 

Sample Characteristics 

Study participants were recruited through a variety of mechanisms at the eight 

sites including flyers, staff recruitment, open induction meetings, and word-of-mouth. All 

were individuals diagnosed with serious mental illness, and the majority of them were 

receiving publicly funded mental health services. Eligibility criteria included: 

1. Diagnosis of serious mental illness. 

2. Expressed desire to return to work or continue working. 

3. Age range between 18-62 years. 

4. IQ not less than 65. 
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Note that no particular diagnosis or level of functioning was required for participation, 

though all had to meet criteria for serious mental illness at their respective sites. Despite 

the fact that the desire to return to work was required for entry into the study, no effort 

was made to screen for functioning or ability to work so that this sample can be assumed 

to be representative of persons with serious mental illness. In fact, at some sites, study 

participants were residing in the state hospital at the time of the baseline interview. 

The DSM-III-R was used to assign diagnoses, and diagnostically the group was 

diverse. Two of the eight sites administered the SCID (First, Spitzer, Gibbon, & 

Williams, 1995) to arrive at a diagnosis; the other sites relied on chart review or 

computerized records. In all, only 26.4% (n = 345) of the sample was diagnosed using a 

SCID protocol. For the purposes of this study, the major categories from the DSM were 

used to group the diagnoses into more homogeneous groups. The primary diagnosis on 

axis I was used to categorize participants into these groups. It should be noted that there 

might have been secondary diagnoses such as substance abuse. These groups are 

presented in Table 4. 

Table 4 

Major Diagnostic Categories 
Diagnosis N % 

Schizophrenia 408 31.2% 
Mood disorders 319 24.4% 

Schizoaffective disorder 241 18.4% 
Bipolar disorders 221 16.9% 
Other diagnoses 120 9.2% 

The schizophrenia category (n = 408) includes those with residual, catatonic, paranoid, 

undifferentiated, and disorganized subtypes, as well as those with schizophreniform 



disorder (n = 4). Of these 408 individuals with schizophrenia 155 (38%) were diagnosed 

with a SCID interview and 253 (62%) were diagnosed using chart review or 

computerized records. 

The Other Diagnoses category included all diagnoses that did not fit into one of 

the other categories such as psychotic disorder not otherwise specified (n = 37), post

traumatic stress disorder (n = 16), obsessive compulsive disorder (n = 5), generalized 

anxiety disorder (n = 4), and panic disorder with agoraphobia (n = 4). It also includes 

those individuals with substance abuse disorders (n = 17). 

Table 5 on the following page presents the basic demographics for the entire sample, 

broken out by major diagnostic category. 



Table 5 

Demographics for sample and by diagnostic group. 
Characteristic Entire sample Schizophrenia Mood Bipolar Schizoaffective Other 

diagnosis Disorders disorders disorder disorders 
N (%) 1309 (100%) 408 (30.4%) 319 (23.7%) 221 (16.4%) 241 (17.9%) 120 (8.9%) 
Age (years) 

Average 38.95 38.55 39.63 40.43 37.98 37.73 
St. Deviation 9.47 8.76 9.72 10.70 8.49 10.18 

Gender 
% Male 54.4% 72.8% 38.2% 41.6% 53.9% 59.2% 

Ethnicity 
White 49.6% 35.5% 57.1% 66.5% 47.7% 50.0% 
Black 29.8% 43.4% 20.7% 15.8% 32.0% 29.2% 

Hispanic 13.9% 14.7% 17.9% 10.0% 12.0% 11.7% 
Am. Indian 2.8% 2.9% 1.9% 3.6% 2.5% 4.2% 

Other/mixed 3.9% 3.4% 2.5% 4.1% 5.8% 4.2% 
Marital status 

Never married 53.9% 66.7% 39.5% 42.5% 62.7% 51.7% 
Divorced/sep/widow 36.6% 25.5% 49.5% 47.1% 25.3% 42.5% 

Married/living as 9.4% 7.4% 11.0% 10.0% 12.0% 5.8% 
married 

Education 
Less than H.S./GED 33.3% 41.2% 32.6% 18.1% 33.6% 35.0% 

H.S./GED 30.2% 30.9% 32.0% 25.8% 29.0% 33.3% 
More than H.S./GED 36.3% 7.9% 35.4% 56.1% 36.9% 30.9% 

Chnical profile 
Ever hospitalized 89.2% 95.3% 79.6% 89.1% 97.1% 78.3% 

Mean U hospitalizations 6.80 7.34 4.06 6.84 9.41 7.06 
Age r' hospitalization 25.04 24.14 28.63 25.42 22.82 23.70 

Currently taking meds" 95.8% 97.1% 93.4% 95.0% 98.8% 93.3% 
" The types of psychotropic medications varied by diagnosis. It should be noted that few respondents reported receiving atypical antipsychotics 

probably due to the fact that most baselines were conducted in 1996, before the widespread use of such medications. 

lv> 
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DATA ANALYSIS 

The statistical program EQS, version 5.7b for Windows (Bentler, 1995) was used 

for the confirmatory factor analyses and the Statistical Package for Social Sciences 

(SPSS; SPSS Release 10.0.5 for Windows) was used for basic analyses. 

The univariate distributions for all items were examined for skewness and kurtosis. 

Appendix C contains the descriptive statistics for all PANSS items. As noted in previous 

literature (e.g.. White, et al., 1997), measures of symptoms tend to be positively skewed 

with a clustering around the low end of the scale because the majority of those assessed 

have low levels of symptoms. That was certainly the case with these data: the 

distributions of all the items were kurtotic and skewed. For each proposed model, 

multivariate kurtosis was assessed and also found to be very high (using Mardia's 

coefficient in EQS). Nonnormal distributions pose a problem for estimating CPA models 

using maximum likelihood estimation techniques, which require multivariate normality. 

Deviations from normality tend to result in inflated Chi square values, underestimation of 

alternative fit indexes such as the CFI, and concomitant underestimation of the standard 

errors of parameter estimates (Bollen, 1989; West, Finch, & Curran, 1995). Several 

solutions to this problem have been proposed, including transformation of the nonnormal 

variables, the use of bootstrapping resampling approaches, the use alternative estimation 

procedures such as weighted least squares, or the choice of alternative test statistics that 

have been adjusted to correct for the nonnormality (Bollen, 1989). Satorra and Bentler 

(1988) have created such an alternative test statistic that is scaled to more closely 

approximate the chi square distribution and yield more robust standard errors. Available 



using the ROBUST command in EQS, this option was used in all the analyses reported in 

this paper in order to obtain estimates corrected for deviations from normality. The 

conventional cutoff of CFI greater than .90 was used. The RMSEA was also examined to 

assess overall fit using Browne and Cudeck's suggested guidelines. In addition, other 

approaches to model evaluation were employed as suggested by Bollen and Long (1993). 

Although raw data were used in the analyses (required with the ROBUST command in 

EQS), Appendix D contains the correlation matrix for the observed variables. 

Less than 1.0% of the cases had data missing from PANSS items; given that this 

was such a small percentage of the total sample, cases with any missing items were 

dropped from the analyses. Similarly, 35 cases missing diagnostic information were 

removed, yielding a final sample size of 1309. 

Models tested in this study 

Writings on the application of structural equations modeling (e.g., MacCallum, 

1995) often distinguish between three approaches to fitting models. The first of these is 

the strictly confirmatory approach, which aims to test the fit of a proposed model to a 

data set; a poor fit disconfirms the model and leads to its rejection while a good fit would 

be taken as an indication that the model is a plausible explanation of the relationships 

observed among the variables. The second approach, model generation, is one in which 

the goal is to begin by generating a plausible model then modifying it as necessary to 

achieve maximum fit. The final approach is model comparison and, as its name implies, 

it involves offering competing models for the same data that can be compared on a 

variety of indicators of fit. MacCallum (1995) points out that the last approach is not as 
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widely used as it could - and perhaps should - be. This study utilizes the model 

comparison approach by examining the fit of models previously found in the published 

literature, using an independent sample. 

Six models from the published CFA literature (Cuesta & Peralta, 1992, 1995; 

Nakaya, et al., 1999; White, et al., 1997) and two from the EPA literature (Kay & Sevy, 

1990; Lindenmayer, 1994) were selected for testing in this study. The CFA models were 

selected because they were empirically supported in previous research and in the case of 

the EFA models, because they were promulgated by the PANSS' developers, or were 

representative of the types of models uncovered in other EFA studies (e.g., Marder, 

Davis, & Chouinard, 1997). The final 5-factor EFA model obtained by Pumine et al. 

(2000) in a mixed-diagnosis sample was also tested. In addition, the original 3-factor 

structure of the PANSS (corresponding to the positive, negative, and general scales) and 

a single factor model were also tested. Table 6 on the following page summarizes the 

models tested indicating which items make up each factor. 

This study aimed to first assess the fit of these competing models in the entire 

sample. If no model demonstrated adequate fit to the data» then the analysis would 

become more exploratory in nature with the goal of identifying a model that would fit 

this diverse sample. If necessary, the sample would be divided into the major diagnostic 

groups (as listed in Table 4) to discover how the fit differed across the more 

homogeneous diagnostic groups. This follow-up strategy was planned because the 

PANSS was specifically developed for the schizophrenia population, and developing a 



model that fit just that subgroup well would likely result in a model that fit those with 

schizophrenia, but not the other diagnostic groups. 

Table 6 

Models Tested in this Study 
I-Factor Model One factor model • One general factor of 

psychiatric distress 
3-Factor Models Original PANSS scales • Positive 

• Negative 
• General 

3-Factor Models 

Cuesta & Peralta (1992; 1995) • Positive 
• Negative 
• Disorganized 

3-Factor Models 

Cuesta & Peralta (1995) • Positive 
• Negative 
• Disorder of relating 

4-Factor Models Strauss-Peralta Model 
(Cuesta & Peralta, 1995) 

• Positive 
• Negative 
• Disorganization 
• Relational 

4-Factor Models 

Pyramidical model 
(Kay & Sevy, 1990) 

• Positive 
• Negative 
• Excitement 
• Depressive 

4-Factor Models 

Cuesta & Peralta (1995) Excitement 
model 

• Positive 
• Negative 
• Disorganization 
• Excited 

4-Factor Models 

Pumine et al. (2000) 
EFA model 

• Positive 
• Negative 
• Dysphoric 
• Interpersonal difficulty 
• Prosocial 
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5-Factor Models Lindenmayer et al. (1994) 
From an EFA 

• Negative 
• Positive 
• Cognitive 
• Excitement 
• Depression 

White et al.(1997) • Negative 
• Positive 
• Dysphoric mood 
• Activation 
• Autistic Preoccupation 

Nakaya et al. (1999) • Negative 
• Positive 
• Disorganization 
• Excitement 
• Relational 

Note: The names of the factors are in some cases identical, but the items that make them 
up vary. As noted in the review of the EFA literature, it carmot be assumed that similarly 
labeled factors are exactly the same. 
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ElESULTS 

Test of competing models 

The fit of all but two of the models tested in the entire sample was uniformly 

poor. Table 7 below summarizes these results. Note that perhaps owing to the very large 

sample size, the Chi-square values were significant in all models, which points to the 

serious limitation of relying solely on Chi-square values as the sole indicator of fit, a 

point that has been widely recognized in the literature (Bentler & Long, 1993; Bollen, 

1989; Tanaka, 1993). Given the possible bias in Chi-square indices, the scaled CFI 

(Satorra-Benter) and RMSEA were used as primary indicators of fit. The 1-factor model, 

followed by the original formulation of the PANSS' three subscales, exhibited the 

poorest fit, based on these indicators. Two models had reasonably good fit to the data: 

(1) a 3-factor model with positive, negative, and disorder-of relating-factors (Cuesta & 

Peralta, 1995), and (2) the 5-factor model of Nakaya et al. (1999) with negative, positive, 

disorganization, excitement, and disorders of relating. Figures 1 and 2 depict these 

models and their standardized estimated parameter values. Both of these models are 

described in more detail below. 
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Table 7 

Results for Models Tested 
s-Br df P Robust 

CFI 
RMSEA 

I-Factor Model 7744.32 405 < .0000 .409 .12 

3-Factor Models 
Original PANSS scales 6913.54 402 < .0000 .476 .11 

Disorganized Cuesta & Peralta (1992) 359.31 24 < .0000 .872 .10 
Cuesta & Peralta (1995) 186.538 17 < .0000 .925 .09 

4-Factor Models 
Strauss-Peralta 496.36 29 < .0000 .842 .11 

Pyramidical - EFA model 521.961 48 < .0000 .876 .09 
Cuesta & Peralta Excitement 474.94 38 < .0000 .859 .09 

Pumine et al. EFA model 3133.88 306 < .0000 .749 .08 

5-Factor Models 
Lindenmayer EFA 435.14 44 < .0000 .866 .08 

White et al. 1802.17 236 < .0000 .820 .07 
Nakaya et al. 289.76 34 < .0000 .918 .08 

The Cuesta and Peralta (1995) model had a Robust CFI of .925, but the RMSEA, 

a measure of the discrepancy between the model and the data per degree of freedom, was 

.09. Smaller values of RMSEA are preferable and by convention, values ranging fi-om .05 

to .08 are accepted as indicators of adequate fit, and less than .05 is considered good to 

excellent fit. Vahies higher than .08 are considered marginal, and usually indicate that the 

model can be substantially improved (Browne & Cudeck, 1993). The Cuesta and Peralta 

model tested here, falls just outside the recommended range, indicating that it fits 

marginally and can probably be improved. 
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Figure 1. Cuesta & Peralta's 3-factor model. 
Goodness-of-fit summary { \1 ,N= 1309) = 186.54, p < .001, CFI = .93, 
RMSEA = .09. 
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Figure 2. Model of Nakaya et al. (1999) 
Goodness-of-fit summary (34, N= 1309) = 289.76, p < .001, 
CFI = .92, RMSEA = .08. 
The correlations among the five factors are presented in Table 8. 
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Despite the reasonably good fit obtained with this model in the overall sample 

using conventional statistical indicators of fit, we must also assess the components of the 

model (Bollen & Long, 1993) and how well the model encompasses the breadth of 

symptomatology found in a seriously mentally ill sample with different diagnoses. The 

parameter estimates appear to be in order; they were in the direction and magnitude 

expected. All but one of the R-squared values for the items were good, indicating that the 

factors did a good job of explaining the items by accounting for substantial proportions of 

their variance. In fact, four had values greater than .60, though the one for stereotyped 

thinking was relatively poor. The Disorder-of-relating and Negative factors from this 

model correlated r = .63 (unfortunately, Cuesta and Peralta do not report the correlation 

between their Disorder-of-relating and Negative factors so no comparisons can be made). 

This high correlation raises questions about how distinct the Disorder-of-relating and 

Negative factors really are. The Disorder-of-relating factor comprises two items, 

passive/apathetic social withdrawal and emotional withdrawal, that could reasonably be 

expected to be highly related to items such as blunted affect, poor rapport, and lack of 

spontaneity, which make up the Negative factor. 

Note that two factors fi-om this 3-factor model of Cuesta and Peralta (1995), the 

Positive and Disorder-of-relating factors, have only two indicators each. Bollen (1989) 

writes that the use of two indicators per factor is acceptable if the following conditions 

hold: (1) the model must be multifactorial, (2) the factor complexity of each observed 

variable is one (i.e., each loads on only one factor), and (3) the correlations among the 

factors must be greater than zero (i.e., the elements of the Phi matrix must be nonzero). In 
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this case, the smallest correlation among the variables was .118 between the positive 

(refer to Figure 1) and negative factors, not zero, but low enough to perhaps call the 

acceptability of this model into question. Indeed, attempts to estimate this model with 

uncorrelated factors lead to problems with estimation due to linear dependence; it is not 

possible to estimate such a severely underidentified model. 

With respect to the criterion of covering the wide range of symptoms, Cuesta and 

Peralta's 3-factor model leaves something to be desired. This model has its origins in the 

attempt to assess the sufficiency of the positive and negative symptoms to explain the 

core symptoms observed in schizophrenia (Cuesta & Peralta, 1995). The authors were 

seeking to test the usefulness of including a third dimension to measure the difficulties 

persons with schizophrenia have in relating to others (what they term the Disorder-of-

relating factor), as advocated by Strauss et al. (1974). In all, this 3-factor model uses only 

8 of the 30 items from the PANSS: two from the positive scale and the remainder from 

the negative scale. Among the 22 omitted items are ones to assess depression, anxiety, 

conceptual disorganization, and poor impulse control - symptoms that are almost 

certainly critical to understanding the full range of symptoms in serious mental illness. 

The second model that demonstrated reasonably good fit in the entire sample, the 

5-factor model of Nakaya et al. (1999), attained CFI= 918 and RMSEA=.08. Its five 

factors were positive, negative, disorganized, manic, and disorder-of-relating (the latter 

being derived from Cuesta and Peralta's earlier work). The parameter estimates were 

reasonable and in the expected direction (refer to Figure 2). The R-squared values for the 

items ranged from .166 to .839, with most values greater than .50. Yet it can also be seen 



that some of the same criticisms can be made of this model as the 3-factor Cuesta and 

Peralta (1995) model. Specifically, there are four factors with only two indicators and the 

correlations among the factors in this model were in some cases very near zero. For 

example, the correlation between the excitement and disorder-of-relating factors was -

.02, as shown in Table 8 below (note that to simplify Figure 2, the lines cormecting the 

factors were omitted). And although this model contains more factors than the Cuesta and 

Peralta (1995) - five factors versus three factors - it uses only three more items. Items 

measuring symptoms such as depression and anxiety are omitted from this model as well. 

Table 8 

Correlations among Factors for Nakaya et al. Model 

Positive Negative Disorganized Disorder of Excitement 
relating 

Positive — 

Negative .073 — 

Disorganized .419 .389 — 

Disorder of — 

relating .158 .626 .209 
Excitement .268 -.030 .501 -.020 

Hence both of these models, although not rejected outright, can be set aside to explore the 

possibility that a fuller model might exist that could incorporate a broader range of 

symptoms. These models demonstrate reasonably good fit technically, but can likely be 

improved. 

Exploratory efforts 

Having set aside the two models from the previous literature, my efforts to 

identify a satisfactory model became more exploratory. It is important to note that my 

approach is no longer that of testing competing models, but rather developing a plausible 
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model that can be tested using confirmatory factor analytic statistical approaches. The 

first step in designing an improved model was to examine the models that had been 

supported in the previous literature to see what factors they had, and which items 

composed the factors. All these models have in common the positive and negative 

factors, and there is great similarity among them in terms of which items make up the 

factors. For example, the two most frequently used items for the positive factors are the 

delusions and hallucinations items, followed by the grandiosity and the suspiciousness 

items. In one model the unusual thought content item was included as a positive item, and 

in another the lack of judgment and insight item was also included. Similarly, the 

negative scale has several items in common across the models and shows a great deal of 

stability in which items were included. By creating a table listing the various models and 

which items were related to which factors, it was possible to gain insight into what 

factors have been supported in previous CFA work and what items made them up. 

Proceeding in this fashion, I devised a list of frequently found factors and their items. 

Based on review of previous literature and familiarity with the correlation matrix, 

it was possible to devise a 5-factor model for ftirther testing. This new model contained 

positive, negative, disorganization, depression/anxiety, and a fifth factor that resembled 

the manic factor found by Dollfus et al. (1991), the excitement factors found by various 

researchers (Kay & Sevy, 1990; Lindenmayer, 1994; Nakaya et al., 1999), and the 

activation factor of White et al. (1997). The goal of this exercise was to identify factors 

and items that had some empirical support (in terms of fitting well in earlier models) and 

begin to sketch out a model based on the synthesis of these findings. Relying solely on 



items found to fit previous models, however, would have led once again to the inclusion 

of less than half of the PANSS items. To ensure adequate coverage of all possible 

symptoms, it was important to be as inclusive as possible in generating this new, more 

exploratory model. Thus, the next step was to examine items left out of previous models 

and determine where they should be tested. Given the exploratory nature of this effort, all 

the items of the PANSS were included in developing a full model, a model synthesized in 

large part from previous models but also with items untested in previous CPA studies. 

In addition to striving to create a more inclusive model for further testing, it 

seemed prudent to try to address other issues acknowledged as problems in testing 

measurement models with CPA. In particular, conducting a CPA on variables at the level 

of individual items is known to have some predictable pitfalls due to the low reliability of 

such items and the low interitem correlations often observed among them (Bernstein & 

Teng, 1989; Cohen, Cohen, Teresi, Marchi, & Velez, 1990; Hall, Snell, & Poust, 1999; 

Kishton &. Widaman, 1994). These same authors have suggested that one solution for 

dealing with problems using item-level data is to create "parcels" of items by summing or 

taking the mean of several items and using these parcels to estimate the model. This 

solution has also been a suggestion for dealing with normormal items because the 

parceled items will tend to be more normally distributed (Bernstein & Teng, 1989; Hall et 

al., 1999; West et al., 1995). Por this exploratory effort, parcels were created by taking 

the means of from two to three items. The parcels were then indicators of the five factors 

(i.e., the items that were used to devise the positive, negative, disorganized, 

depression/anxiety, and the fifth factor that resembled the excitement/activation/manic 



factors from previous studies). The parcels were created from a combination of theory 

and empirical perspectives, that is, items were not randomly combined into parcels, 

combined to maximize the reliability of the parcels, or combined to represent the 

different domains assessed (Kishton & Widaman, 1994), but were grouped according to 

what had been found in previous studies, more general knowledge of the literature on the 

symptoms of schizophrenia, and familiarity with the correlation matrix for the items. 

Table 9 on the following page lists the parcels created for this synthetic model and the 

items that compose them, along with the reliabilities for the parcels. As can be seen from 

the table, the parcels contained from two to three items. The full synthetic model (so 

named because it uses all the PANSS items and in part "synthesizes" these factors from 

the literature) is depicted in Figure 3. 



Table 9 

Items and Parcels for Synthetic Model 
Parcel Mean PANS Description Reliability 

(St.Dcv.) S Item for the parcel 
N=1309 (Cronbach's a) 

Parcel I 2.21 PITO Delusions .61 
(1.17) P3T0 Hallucinations 

Parcel 2 2.12 P5T0 Grandiosity .56 
(.88) P6T0 Suspiciousness 

G9T0 Unusual thought content 
Parcel 3 2.16 N5T0 Difficulty in abstract thinking .55 

(.86) N7T0 Stereotyped thinking 
GIOTO Disorientation 

Parcel 4 2.09 P2T0 Conceptual disorganization .65 
(.95) G12T0 Lack of judgment/insight 

G13T0 Disturbance of volition 
Parcel 5 1.84 GllTO Poor attention .60 

(.89) G15T0 Preoccupation 
Parcel 6 1.86 G7T0 Motor retardation .79 

(.96) N6T0 Lack of spontaneity 
Parcel 7 2.05 NITO Blunted affect .64 

(1.00) N3T0 Poor rapport 
Parcel 8 2.58 N2T0 Emotional withdrawal .61 

(1.12) N4T0 Passive/apathetic social 
withdrawal 

G16T0 Active social withdrawal 
Parcel 9 1.91 G14T0 Poor impulse control .47 

(.88) P4T0 Excitement 
Parcel 10 1.59 P7T0 Hostility .66 

(.83) G8t0 Uncooperativeness 
Parcel 11 1.95 G5T0 Mannerisms & posturing .40 

(.83) G4T0 Tension 
Parcel 12 2.77 G3T0 Guilt feelings .53 

(1.30) G6T0 Depression 
Parcel 13 2.66 G2T0 Anxiety .55 

(1.18) GltO Somatic concern 



79 

To examine the fit of the full synthetic model, it was first estimated using the entire 

sample. The fit was promising, but not particularly good, x'i53, IV = 1309) = 663.59, p = 

.0000, with the CFI = .89 and RMSEA = .09 (refer to Figure 3 on the following page). To 

assess how the fit of the model varied in the different diagnostic groups, it was next 

estimated separately in the individual groups. The results of these analyses are presented 

in Table 10 below. 

The only sample in which the model attained a CFI greater than .90 was the one 

diagnosed with schizophrenia. In that group, die model had adequate overall fit as 

assessed by both robust CFI and RMSEA. The synthetic model had only fair fit in the 

schizoaffective, mood, and bipolar samples, as assessed by CFI and RMSEA. The other 

group, with a hodgepodge of diagnoses, encountered estimation difficulties because the 

error variance for Parcel 2 was constrained at zero. This type of difficulty is perhaps not 

surprising given that the other four categories contain more homogeneous diagnoses that 

come from the same general population (e.g., those diagnosed with bipolar disorder), 

whereas the other category is more variable. 

Table 10 

"it indices for models tested in different c iagnostic groups 
S-Bx^ df P Robust 

cn 
RMSEA 

Schizophrenia sample 180.72 53 < .0000 .922 .077 
Schizoaffective sample 152.83 53 < .0000 .898 .089 
Mood disorder sample 187.77 53 < .0000 .878 .089 

Bipolar sample 182.56 53 < .0000 .865 .105 
Other diagnoses sample' - - - - -

' The error for parcel 2 was constrained at zero and model estimates are incorrect. 
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Figure 3. Initial synthetic model with parcels. 
Goodness-of-fit summary for the entire sample is 

(52, N= 1309) = 450.79, p = .001, CFI = .89, RMSEA = .09. 
Note that the lines representing the correlations among the factors have been 
omitted and oarameter estimates are standardized. 
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To gain further insight into the possible misspecification of the model in the more 

homogeneous samples, the results of the LM tests were compared. In all four groups, the 

first two recommendations to improve the fit were identical: (1) allow Parcel 6 to load 

also on the Depression/anxiety Factor, and (2) to allow Parcel 9 to have a secondary 

loading on the Negative Factor. Given the consistency across the results in all these 

samples, it appeared that the synthetic model, while demonstrating marginal fit in 

samples not diagnosed with schizophrenia, could be improved with only minor 

adjustments, and that the same adjustments were recommended in all samples. As noted 

earlier, such post hoc changes to the model run the risk of capitalizing on chance 

(MacCallum et al., 1992) and must be scrutinized to determine if they are theoretically 

relevant. The first modification, allowing Parcel 6 to load on the Depression/anxiety 

Factor, makes sense in light of what is known about the relationships among these items 

and the constructs represented by the factor. Parcel 6 is composed of 2 items assessing 

motor retardation and lack of spontaneity, both items that could be expected to have a 

relationship with depression and anxiety. In particular, motor retardation is sometimes 

found in persons with depression. Likewise, the link between the poor impulse control 

and excitement items of Parcel 9 and the negative symptom factor, which contains other 

items such as poor rapport and emotional/social withdrawal, seems reasonable, though 

not as obvious as the link recommended by the first modification. 

These two modifications were made in stepwise fashion and tested in the entire 

sample. The suggestion that Parcel 6 be allowed to load on the depression/anxiety factor 

was the first suggestion on 3 of the 4 samples (the other category is omitted because of 
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the estimation problems) so it was made first. Freeing Parcel 6 to load on 

depression/anxiety resulted in a model with indicators of good fit. Again, in this large 

sample, the Chi-square value was significant, x"(52, N = 1309) = 450.79, p = .001, but 

the model had a CFI = .93 and RMSEA = .07. All parameter estimates were in order. The 

results for the second suggestion, allowing Parcel 9 to load on the negative factor, led to 

an improper solution. Freeing that constraint yielded a high fit index (CFI = .96) and 

good RMSEA (.05), but an examination of the standardized parameter estimates revealed 

that the standardized factor loading for Parcel 9 on the negative factor was greater than 

1.00, a solution that is not possible. Therefore, only the first modification was retained in 

the final synthetic model. 

To examine the fit of the full synthetic model in the various diagnostic groups, a 

multisample analysis was performed in EQS. The schizophrenia, bipolar, mood, and 

schizoaffective samples were included, but the other group, comprising all other 

diagnoses, was omitted due to the fact that they did not form a homogeneous group that 

could be reasonably argued to have been dravra fi-om the same population. Multisample 

analyses assume the groups being tested are samples randomly drawn from different 

populations (Bentler, 1995; Bollen, 1989; Byrne, 1994) and assess the invariance of key 

parameters across the different samples. Generally, cross-group comparisons begin with 

testing the estimates of the factor loadings and progress to increasingly more restrictive 

tests. 

This analysis revealed that this modified synthetic model had fairly good fit 

across all the samples as indicated by the CFI of .93 (but not by the Chi-square test. 



X^(241, = 1189) = 640.54, p = .001). It should be noted that this CFI value is not the 

Satorra-Bentler corrected value (Robust CFI) because that option is unavailable in EQS 

for multisample analyses. Four constraints were not equal across groups; these are 

summarized in Table 11. 

Table 11 

Constraints to be Freed 
Constraint Diagnostic Groups 

Parcel 5 on Disorganization factor • Schizophrenia 
• Mood 
• Bipolar 

Parcel 4 on Disorganization factor • Schizophrenia 
• Schizoaffective 

Parcel 9 on Depression/anxiety • Schizophrenia 
• Bipolar 

These constraints were released and the models re-estimated in a multisample 

analysis. Again, the Chi-square was significant, x*(235, M = 1189) = 613.12, p = .001, 

and the CFI was the exactly the same (CFI = .93). The difference was significant 

(XditT^ = 27.42 with df= 6, p < .05), indicating that releasing the constraints did improve 

the model's fit significantly. 

The final step was to test the invariance of the factor covariances across the 

groups to see if the factors were related to each other the same way in all the diagnostic 

groups. This analysis found virtually identical fit as previous analyses, x'(263, N = 1189) 

= 638.11, p = .001 and CFI = .93. The LM tests found one constraint that was not equal; 

the covariance between the Depression/anxiety and Excitement/manic factors was not 



equal in the schizophrenia and bipolar groups. Freeing this constraint did not have an 

appreciable impact on the CFI or the Chi-square, which decreased less by than one unit. 

Finally, the model was re-estimated in the total sample (including those in the 

other category) to see how well the model would fit the entire sample. The model fit 

moderately well with CFI = .93 and RMSEA = .08, however, the Chi-square value was 

significant, x"(52, N = 1309) = 450.79, p = .001. The final synthetic model is presented 

in Figure 4 on the next page. The correlations among the five factors are presented in 

Table 12. The highest correlation was found between the Positive and Depression/anxiety 

factors (r = .576). The correlations between the Manic/excited Factor and the Negative 

and Disorganized factors were both near zero, -.068 and -.060, respectively. The 

correlation between the positive and negative factors is much higher than those found in 

the Cuesta and Peralta (1995) and Nakaya et al. (1999) models in this study, as well as 

those reported in the literature by other researchers (Dollfus & Everitt, 1998; Nakaya et 

al., 1999; White et al., 1997). The moderately strong relationship between the Negative 

and Disorganized factors was found in one CFA of the SANS/SAPS (Dollfus & Everitt, 

1998), but has not been reported in studies of the PANSS. 

Table 12 

Correlations among Factors for Synthetic Model 

Positive Negative Disorganized Depression Manic/ 
/anxiety Excitement 

Positive 
Negative 
Disorganized 

Dep/anxiety 
Excitement/hostility 

.160 .522 

.576 .524 

.361 -.068 

.462 

.171 
-.060 .333 



Factor scores were calculated for each person by taking the mean of the 

parcels composing each factor; parcels 5, 6, and 11, which loaded on more than one 

factor, were not included in the calculation of factor means (that is, they were omitted 

entirely). The resulting scores for the entire sample are presented in Table 13 below. 

Table 13 

Factor means for entire sample 

Factor 
Mean (S.D.) 
Min - Max 

Positive 2.17 (.93) 
1.00-5.25 

Disorganization 2.13 (.82) 
1.00-5.67 

Negative 1.95 (.91) 
1.00-5.50 

Excitement/hostility 2.72 (1.12) 
1.00-6.25 

Depression/anxiety 1.75 (.73) 
1.00-5.25 

The means for the major diagnostic categories on these five factors are presented in Table 

14. Statistical tests for mean differences are not presented because the extremely large 

sample size led to significant differences among all the diagnostic groups on all the 

factors. 
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Table 14 

Factor means and standard deviations for each of the diagnostic groups 

Diagnostic Group Positive Disorganization Negative E.\citement/ 
Hostility 

Depression 
/anxiety 

Schizophrenia 2.32 2.41 2.17 1.67 2.24 
(.99) (.85) (.95) (.71) (.96) 

Schizoaffective 2.33 2.22 1.92 1.79 2.63 
(.95) (.83) (.89) (.78) (1.07) 

Mood disorders 1.93 1.89 1.87 1.68 3.17 
(.80) (.73) (.86) (.67) (1.06) 

Bipolar disorders 1.96 1.84 1.66 1.84 2.81 
(.88) (.72) (.72) (.77) (1.16) 

Other diagnoses 2.30 2.15 1.98 1.98 2.98 
(.95) (.75) (1.06) (.86) (1.12) 

To ensure that the fit of the final model did not vary by whether the diagnosis was 

made by SCID or other means, a multisample analysis was conducted with the two 

groups comprising those with and without SCIDs. This analysis revealed that the model 

fit reasonably well across the two groups, x"(52, N = 1309) = 608.47, p = .001, with CFI 

= .918. The LM tests revealed that four constraints needed to be freed to improve the 

model's fit across the groups; importantly, three of these four are identical to the ones 

that were required to improve the fit in the multisample analysis of the four diagnostic 

groups earlier. 
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Figure 4. Final revised synthetic model with parcels (entire sample). 
Note: Goodness-of-fit summary for the entire sample is 
X' (52, N= 1309) = 450.79, p = .001, CFI = .93, RMSEA = .08. 

Correlations among the factors are presented in Table 11. 
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DISCUSSION 

The factor structure of the PANSS has been studied using both CFA and EFA 

approaches in samples with schizophrenia, however, few of the models found in those 

samples fit the data in this study. As others have also found (White, et al., 1997), the 

model based on the scoring of the three original subscales (positive, negative, and general 

scales) recommended by the PANSS' manual did not fit the data at all. Clearly, the 

manual's approach to scoring and interpreting PANSS scores should be reconsidered in 

light of the failure to find empirical support for the three scales. The persistent use of the 

three original subscales despite the lack of evidence of factorial validity is no doubt 

explained in part by the reasonably good psychometrics of the original scales. 

The two models from the literature found to have good fit in the overall sample 

(i.e., all the diagnostic groups) were ones that used few of the PANSS items and therefore 

tapped into fewer symptoms. The Cuesta and Peralta (1995) model used 8 items to form 3 

factors while the Nakaya et al. (1999) model used 11 items to construct a 5-factor model. 

The general rule-of-thumb is to use no fewer than three indicators per factor, and 

although it is possible to estimate a model with less than three under the right conditions 

(see earlier discussion of Bollen, 1989), doubts have been raised about how advisable this 

practice is, and how well such models can encompass the broad range of symptoms found 

in mixed-diagnosis samples such as those encountered in rehabilitation studies of persons 

with serious mental illness. These two models emerged from attempts to explore the 

putative core dimensions or symptoms of schizophrenia and ignored other, less essential 

symptoms that were not viewed as "core" symptoms. The shift away from understanding 
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the core symptoms of schizophrenia to examining the breadth of symptoms across 

diagnoses would seem to require more items, and perhaps more factors. 

The effort to develop an exploratory model that utilized all the items of the 

PANSS resulted in a 5-factor model that, of the models tested in this study, most closely 

resembled the EFA results of Lindenmayer et al. (1994). This 5-factor synthetic model is 

depicted in Figure 3. It also closely resembled the EFA findings of Marder, Davis, and 

Chouinard (1997) that were not tested in this study. This final synthetic model 

demonstrated acceptable fit to the mixed-diagnosis sample and is analogous to a one-size-

fits-all shirt. Unlike the models developed on pure schizophrenia samples, which are like 

tailored shirts, this one-size-fits-all model has some gaps, and although it demonstrated 

adequate fit, it does not fit perfectly. Other researchers studying the applicability of the 

SANS/SAPS to mixed-diagnosis samples have found positive, negative, and disorganized 

factors in the major diagnostic categories of schizophrenia, major depression, and bipolar 

using EFA (Ratakonda et al., 1998; Toomey et al., 1998). A recently published study of 

the longitudinal assessment of negative symptoms revealed that they are common to 

schizophrenia, schizoaffective, depressed,, and. other psychotic disorders, though more 

persistent among those diagnosed with schizophrenia and schizoaffective disorders 

(Herbener & Harrow, 2001). Certainly, the positive and negative factors are ones that are 

most widely found, offering additional support that there is overlap in symptoms between 

those diagnosed with schizophrenia and the other major mental disorders. This raises 

intriguing possibilities that merit fiarther study. For example, it may be that this represents 

a general model of psychopathology that is akin to the 5-factor model of personality. The 



five factors are dimensions or facets in whicii a wide variety of mental illnesses are 

manifested, that is, they are key dimensions of mental illness - regardless of diagnosis. It 

may also be the case that there is simply a great deal of overlap among the five diagnostic 

groups in this study. Such overlap could be the result of secondary diagnoses. 

Considering these points, it is striking how this mirrors the perennial debate over the 

DSM approach: Should we use categorical or dimensional approaches in studying 

psychopathology? It is beyond the scope of this paper to draw conclusions with respect to 

this debate, but it is intriguing to consider that despite the heterogeneity of diagnoses in 

this study, the model of five factors does fit reasonably well, suggesting that dimensional 

approaches may have some merit. The mean factor scores for the different diagnostic 

groups are in line with what would be expected from such a dimensional model. The 

schizophrenia group, for example, is the highest in positive, disorganized, and negative 

symptoms - all factors supported by the previous literature. The pattern of means for tlie 

other diagnostic groups is likewise interpretable across the five factors. 

It should be noted that these results might have been affected by changes in the 

administration of the PANSS peculiar to this study. First, the time frame was changed 

from 1 week to 1 month. This meant that ratings should have been based on the highest 

level of symptoms observed during the previous month. Yet, some items on the PANSS 

require ratings to be based on what occurs during the interview. To the extent that there 

were discrepancies between these two, error may have been introduced because there 

may have been a disjunction between symptoms that were quite severe 3 weeks ago, but 

associated symptoms that were minimal at the time of the interview. Discrepancies such 
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as this would reduce the natural covariance that might have been observed if both 

assessments had been done simultaneously. For symptoms that are fairly constant across 

time (as negative symptoms are often thought to be in disorders like schizophrenia), this 

is not likely a large problem, but for more variable ones such as positive symptoms and 

associated symptoms, this may be more problematic. Second, the lack of information 

from informants such as family in this study may have introduced error or otherwise 

affected ratings because raters had to rely solely on the other three sources of 

information. The extent of these two influences on this study is unknown, but the results 

described in this paper - including those for the full synthetic model - should be 

interpreted in light of these changes in the instrument's administration. Importantly, how 

the diagnoses were obtained in this study, whether by rigorous means using the SCID or 

less rigorous means such as chart review, does not appear to have affected the findings: 

There was no significant differences in model fit between these those who were 

administered a SCID and those who were not. 

The use of parcels to test a proposed model has not been reported to date in the 

published literature regarding the PANSS. The use of parceling in factor models is 

advocated by those who argue it will overcome the shortcomings of individual items such 

as low reliability, poor interitem correlations, and normormal distributions (Bernstein & 

Teng, 1989; Cohen, et al., 1990; Hall, et al., 1999; Kishton & Widaman, 1994; West et 1., 

1995). Low reliabilities for individual items may have resulted in this case due to the 

changes in administration cited earlier, or for other reasons such as poorly constructed 

items. The reliabilities for the parcels, in contrast, varied firom .40 - .79 (Cronbach's 
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alpha), indicating a fairly high degree of internal consistency, particularly in light of how 

few items most parcels contained. The parcels for the full synthetic model were created 

largely from a theory-driven perspective, but it should be noted that the parcels 

themselves have no intrinsic meaning. It is possible that other ways of parceling the 

PANSS items could be devised, which would change this model and fit estimates, but 

such an undertaking was beyond the purview of this study. Parceling items, while 

improving fit, also makes the interpretation of factor scores less straightforward. In this 

case, the factor scores were calculated by taking the mean of the parcels for each factor, 

but omitting those three parcels that loaded on more than one factor. This practice an 

acceptable solution to deal with factorial complex solutions (A. J. Figueredo, personal 

communication, November 14, 2001) 

The multidimensional nature of some symptoms, for example, may make them 

more difficult to rate. PANSS items, such as the depression item, require raters to 

summarize across many dimensions in assigning one rating. Other possible 

multidimensional items on the PANSS include insight/lack of judgment, hallucinations, 

and conceptual disorganization. The SAPS (Andreasen, et al., 1995), by way of 

comparison, uses six summed items to derive one global rating for hallucinations. In all, 

the SAPS contains 30 items that make up four domains to assess positive and 

disorganized symptomatology. The SANS for negative symptoms likewise has 20 items 

that are combined to make up global ratings in five domains. The multidimensional 

nature of symptoms such as these may necessitate more than one item to assess them 

adequately. More complex symptoms may, in fact, require a subscale, or multiple items. 
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The use of multiple data sources to make ratings may also be problematic with 

respect to item reliabilities. In all, the PANSS uses four sources of data to make ratings. 

The rater must juggle information from what the person to be rated says, how it is said, 

how the individual behaves during the interview, and what informants may have said 

(though the last point did not apply in this study). Generally, such triangulation is 

desirable so that we use different sources to converge on the best estimation, that is, to 

cancel out the various sources of error attributable to each source and arrive at the best 

approximation of the true state of things. The PANSS requires ratings to come from 

different sources, but does not give guidance on how these are to be combined. It might 

be preferable for each source to be given a score and then somehow combine these 

separate scores, perhaps using a predefined weighting scheme, to create a global rating 

for each item. As it is now, each rater is left to his or her own devices in making these 

decisions and the final score will reflect not only the availability and quality of the 

sources of data, but the rater's idiosyncratic weighting scheme as well. No guidelines for 

integrating this information are provided, other than that the highest rating applicable for 

the time period under consideration should be given and that the person's performance 

during the entire interview must be taken into consideration in assigning a rating. That is, 

to rate an item, the rater must base decisions on an average of how the person was during 

the entire interview, while also taking into account the data from the different sources. 

The instrument is not standardized such that only specific questions pertain to a particular 

item. 



One of the most interesting points about the synthetic model is the presence of 

parcels with secondary loadings. Most models for the PANSS studied to date have been 

simple models without such secondary loadings. Church and Burke (1994), as well as 

Berkenau and Ostendorf (1990), have noted that the simple structure so often imposed by 

CFA on data from studies of personality has not resulted in models that fit well. They 

note that it is not clear if this is due to underdeveloped theory in the personality field 

about where items should go, or an inherent problem with the application of CFA to 

simple models. They acknowledge that their field does not fully understand the role of 

secondary loadings in constructing models; the same may be said of the study of 

psychiatric symptomatology. Secondary loadings may well be necessary to adequately 

capture the relationships between items, particularly those that are related to more than 

one factor. 

Many of the issues raised here no doubt make it more difficult to identify a well-

fitting model for the PANSS with a clear-cut structure that would result in excellent fit 

indices. Finally, it must be borne in mind that constructing a model that fits a mixed-

diagnosis sample faces special challenges; it may be that despite overlap in symptoms,, 

the heterogeneity among the diagnostic groups prevents the development of a clear-cut 

factor structure with excellent fit - regardless of how hard we try. To return to our earlier 

analogy, it may be that a one-size-fits-all model is the best we can achieve. 
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CONCLUSIONS 

This study aimed to test the fit of several models that have been studied in 

schizophrenia samples to the data from a mixed-diagnosis sample. Only two of the 

models tested fit adequately, but both were flawed to some extent. Using previous models 

in the literature, it was possible to devise a 5-factor model. The negative, positive, 

disorganization, excitement/manic, and depression/anxiety factors in this model resemble 

those found in other studies (Lindenmayer et al., 1994; Marder et al., 1997). These 

factors were given similar names to factors found in previous research, but we should not 

be lulled into thinking that these factors are identical. How these factors relate to 

previously labeled factors of the same name remains to be discovered. 

This full synthetic model using parcels attained acceptable fit and seems useful as 

a one-size-fits-all model that can be applied across a wide variety of mental disorders. 

Given that the original three scales are still widely employed in studies with the PANSS -

with no empirical support for their factorial validity - it seems that the model derived in 

this study offers some incremental improvement, although as an exploratory model it 

needs to be confirmed in other independent samples. Caution is especially warranted 

because the synthetic model, while demonstrating reasonably acceptable fit with CFI = 

.93 and RMSEA = .08, did not have fit values in the excellent range and thus could 

likely be improved. Further work on replicating and testing the limits of this exploratory 

synthetic model is needed. The usefiibiess of this model with respect to predictive 

validity should also be examined. While factorial validity is important in examining a 
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scale, it is not the sole factor and how well this model works to predict behaviors of 

interest (e.g., drug responsiveness or employment outcomes) should be considered. 

Pondering how the present model could be improved raises interesting questions. 

It may be that the model could be changed or it may be that the PANSS itself requires 

improvement. And more generally, this study raises important issues about the 

difficulties of measuring the extent and severity of psychiatric symptomatology. All the 

difficulties outlined earlier in this paper make this endeavor more challenging than is 

often acknowledged in the field. 

We rarely acknowledge when we assess the signs and symptoms of mental 

disorders, we are at the far end of a causal stream that begins with genetic predispositions 

and meanders through brain structure and chemistry to finally appear as an observable 

sign or a symptom reported by a patient, which we can measure. The state-of-the-art is 

such that we cannot yet assess events further upstream and must rely on measuring distal 

events, an exercise that can be likened to that of measuring a river's volume by standing 

in a row boat with a bucket at a waterfall downstream. All of our models are built on this 

distal view, and are perhaps best viewed as models not of the symptoms directly, but of 

the distal view that is gained from interviewers and raters. 

Lastly, I would like to add that this study looked at symptoms in a cross-sectional 

maimer, limiting the ability to look at how symptoms vary or change over time. The 

EIDP study collected PANSS data every 6 months for a 2-year period so future analyses 

will be able to examine longitudinal changes in these factors. 
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APPENDIX A. PANSS Items and Description 

Scale Item 
# 

Item Description in Manual 

Positive PI Delusions Beliefs which are unfounded, unrealistic, and idiosyncratic. 

Scale P2 Conceptual disorganization Disorganized process of thinking characterized by 
disruption of goal-directed sequencing. (This includes 
circumstantiality, tangetiality, loose associations, non 
sequiturs. gross illogicality, and thought blocking.) 

P3 Hallucinations Perceptions which are not generated by e.xtemal stimuli; 
may occur in auditory, visual, olfactory, or somatic realms. 

P4 Excitcment Hyperactivity as reflected in accelerated motor behavior, 
heightened responsivity to stimuli, hypervigilance, or 
c.xccssive mood liability. 

P5 Grandiosity Exaggerated self-opinion and unrealistic convictions of 
superiority, including delusions of extraordinary abilities, 
wealth, knowledge, fame, power, and moral righteousness. 

P6 Suspiciousness Unrealistic or exaggerated ideas of persecution, as 
reflected in guardedness, a distrustful attitude, suspicious 
hypervigilance, or frank delusions that others mean one 
harm. 

P7 Hostility Verbal and nonverbal expressions of anger and resentment, 
including sarcasm, passive-aggressive behavior, verbal 
abuse, and assaultiveness. 

.* - • "v " • • •- • - • • • ,••• - .•• • • - • . ' 

Negative 
Scale 

NI Blunted afTect Diminished emotional responsiveness as characterized by a 
reduction in facial expression, modulation of feelings, and 
communicative eestures. 

N2 Emotional withdrawal t-ack of interest in, involvemenet with, and affective 
commitment to life's events. 

N3 Poor rapport Lack of interpersonal empathy, openness in coversation, 
and sense of closeness, interest, or involvement with the 
interviewer. 

N4 Passive/apathetic social withdrawal Diminished interest and initiative in social interactions 
due to passivity, apathy, anergy, or avolition that leads to 
reduced interpersonal involvements and neglect of 
activities of daily living. 

N5 Difficulty in abstract thinking Impairment in the use of abstract-symbolic mode of 
thinkfng, as evidenced by difficulty in classification, 
forming generalizations, and proceeding beyond concrete 
or egocentric thinking in problem-solving tasks. 

N6 Lack of spontaneity and flow of 
conversation 

Reduction in the normal flow of communication associated 
with apathy, avolition. defensiveness, or cognitive deficit. 

N7 Stereotyped thinking Decreased fluidity, spontaneity, and flexibility of thinking, 
as evidenced in rigid, repetitious, or barren thought 
content. 
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• " . • J- ' v:,-• : Tr;,.-' • ' • . .• ' -• 
General 
Scale 

G1 Somatic conccm Physical complaints or beliefs about bodily illness or 
malfunctions. 

G2 Anxiety Subjective experience of nervousness, worry, 
apprehension, or restlessness, ranging from excessive 
concern about the present or future to feelings of panic. 

G3 Guilt feelings Sense of remorse or self-blame for real or imagined 
misdeeds in the past. 

04 Tension Overt physical manifestations of fear, anxiety, and 
agitation, such as stiffness, tremor, profuse sweating, 
and restlessness. 

G5 Mannerisms & posturing Unnatural movements or posture as characterized by an 
awkward, stilted, disorganized, or bizarre appearance. 

G6 Depression Feelings of sadness, discouragement, helplessness, and 
pessimism. 

G7 Motor retardation Reduction in motor activity as reflected in slowing or 
lessening of movements and speech, diminished 
responsiveness to stimuli, and reduced body tone. 

G8 Uncooperativeness Active refusal to comply with the will of significant 
others, including the interviewer, hospital staff, or 
family, which may be associated with distrust, 
dcfcnsiveness, stubbornness, negativism, rejection of 
authority, hostility, or belligerence. 

G9 Unusual thought contcnt Thinking characterized by strange, fantastic, or bizarre 
ideas, ranging from those which are remote or atypical 
to those which are distorted, illogical, and patently 
absurd. 

G I O  Disorientation Lack of awareness of one's relationship to the milieu, 
including persons, place, and time, which may be due to 
confusion of withdrawal. 

G i l  Poor attention Failure in focused alertness manifested by poor 
concentration, distractibility from internal and extemal 
stimuli, and difHculty in harnessing, sustaining, or 
shifting focus to new stimuli. 

G12 Lack of judgment Impaired awareness or understanding of one's own 
psychiatric condition and life situation. 

G!3 Disturbance of volition Disturbance in the willful initiation, sustenance, and 
control of one's thoughts, behavior, movements, and 
speech. 

G I 4  Poor impulse control Disordered regulation and control of action un inner 
urges, resulting in sudden, unmodulated, arbiniu^, or 
misdirected discharge of tension and emotions without 
concern about consequences. 

C I S  Preoccupation Absorption with internally generated thoughts and 
feelings and with autistic experiences to the detriment of 
relaity orientation and adaptive behavior. 

G I 6  Active social avoidance Diminished social involvement associated with 
unwarranted fear, hostility, or distrust. 
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APPENDIX B. Summary of Published EFA Studies of the PANSS. 

St II. Population Method 
ud Description 
y 

# o f  N a m e s  o f  F a c t o r s  
factors & Amount of variance 

accounted for 
Kay & Sevy • 
(1990) , 
Pyramidical ^ 
model 

N=240 

Inpatient 

Diagnosed 
according to 
DSM-III 

PCA with cquimax 
rotation 

Found 7 with 
eigenvalues> I, but 
kept only the first 4 
because the others 

had small 
eigenvalues or few 

items 

1. Negative 23.61% 
2. Positive 12.48% 
3. Excited 8.50% 
4. Depressive 7.73% 

Accounted for 
52.32% of variance. 

Higashima, 
et al.(l998) 

Dollfus, 
Petit, 
Lesieur, & 
Menard 
(1991) 

Marder, 
Davis, & 
Chouinard 
(1997) 

N=73 

Schizophrenia 
(SZ) • DSM-IIl-R 
criteria 

Both in- and 
outpatients 

N=70 

Both inpatient 
and outpatient 

Diagnosed with 
SZ according to 
DSM-III-R, 
Schneider, 
Carpenter, or 
Langfeldt criteria 

(had to meet only 

one) 

N=513 in drug 
trial study 

DSM-III-R 
diagnosis 

PANSS score 
between 60-120 
required 

Excluded those 
with substance 
abuse or 
neurologic 
disease 

PCA extraction 
with equimax 
rotation 

PCA extraction 
with varimax 
rotation 
Criteria to keep 
factors was 
eigenvalue >1 and 
loadings > .50 

PCA 
extractioa 
with equimax 
rotation 

accounted for 
69.7% of variance 

5 factors accounted 
for 55.98% of 

variance 

5 accounted for an 
average of about 

65% of the variance 

1 .  
2. 
3. 
4. 
5. 

1. Thought disorder-
25.9% 
2. Negative - 20.3% 
3. Hostile/e.xcitable -
11.8% 
4.Dclusional 
/•hallucinations - 6.2 
5. Depressive/guilt -
5.5% 
Negative 16.6% 
Positive 11.37% 
Disorganization 10% 
Anxiety 9.07% 
Manic/expansiveness 
8.94% 

1. Negative-15% 
2. Positive 14.5% 
3. Disorganized 12% 
4. Uncontrolled 

hostility/excitement 14% 
5. Anxiety/depression 10% 
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Lancon, ct 
al.(1999) 

Lancon, 
Reine, 
Llorca, & 
Auquicr 
(1999) 

White ct al. 
(1997) from 
their CFA 
article 

• N=85 • Used French 
• Both in- and version of 

outpatients PANSS 
diagnosed with • Used PCA 
SZ by DSM-III-R extraction 
criteria with criteria 

• Had to be native of 
French speaker eigenvalues > 

• Excluded 1.5 

substance 
abusers, 
neurologic 
disease, hx of 
electroshock, or 
mood disorder tx 

• N=342 • Used French 
• Both in- and language 

outpatients version of the 

• Diagnosis ofSZ PANSS 

per DSM-III-R • Used PCA 
criteria extraction and 

• Had to be native kept items 

French speaker whose 

• Excluded communality 

substance was > .40 

abusers. • Van max 

neurologic rotation 

disease, history of • Looked at 
electroshock, or both 3 and 5 
mood disorder factor 

solutions (but 
see comments 
above at their 
1999 article) 

• N=1233 • Did EFA with 
• Participants in a ML extraction 

variety of studies and varimax 

at 5 centers or rotation 
sites • Set 

» All had SZ or eigenvalue 

schizoaffective criteria > 1.0 
disorder • This was a 

secondary 
(fall-back) 
analysis when 
a CFA 
approach 
failed to 
obtain CFI > 
.90 for 20 any 
one of20 
models 

3 factors accounted 1. Negative 16.1% 
for 41.8% of the 2. Hostility 13.7% 

variance 3. Positive 10.6% 
4. Disorganization 8.8% 

5 factors accounted 5. Anxiety 8.2% 
for 54.7% 

Anxiety 8.2% 

3 factors accounted 
for 46.6% of the 

variance 

S factors accounted 
for 57.5% 

Found 5 factors 
accounting for 51% 

of variance 

1 .  

3. 

Negative subscale items 
25.4% 
Disorganized-like items 
13.5% 
Delusions/hallucinations 

Five factors: 
1. Negative 16.1% 
2. Positive 13.8% 
3. Hostility 10.6% 
4. Cognitive 8.8% 
5. Anxiety/depression 8.2% 

They had a 4-factor model with 
robust CFI=.862, but they 
rejected it and did EPA to 
discover a model that would 
exceed CFI>.90, 



APPENDIX C. Descriptive statistics for PANSS items 

Item Label Mean Median 
SD 25^ Quartiles' 

PITO Delusions 2.10 2.00 
1.26 1 - 2 - 3  

P2T0 Conceptual 1.88 1.00 
disorganization 1.21 1 - 1 - 3  

P3T0 Hallucinations 2.31 2.00 
1.48 1 - 2 - 3  

P4T0 Excitement 1.85 1.00 
1.03 1 - 1 - 3  

P5T0 Grandiosity 1.84 1.00 
1.14 1 - 1 - 3  

P6T0 Suspiciousness 2.65 3.00 
1.36 1 - 3 - 4  

P7T0 Hostility 1.62 1.00 
.96 1 - 1 - 2  

NITO Blunted affect 2.22 2.00 
1.25 1 - 2 - 3  

N2T0 Emotional withdrawal 2.31 2.00 
1.20 1 - 2 - 3  

N3T0 Poor rapport 1.86 1.00 
1.08 1 - 1 - 3  

N4T0 Passive/apathetic social 2.80 3.00 
withdrawal 1.40 2 - 3 - 4  

N5T0 Difficulty in abstract 3.06 3.00 
thinking 1.53 1 1 (N 

N6T0 Lack of spontaneity 1.98 1.00 
1.26 1 - 1 - 3  

N7T0 Stereotyped thinking 1.73 1.00 
1.03 1 - 1 - 2  



GITO Somatic concern 2.18 2.00 
1.28 1 - 2 - 3  

G2T0 Anxiety 3.15 3.00 
1.56 2 - 3 - 5  

G3T0 Guilt feelings 2.31 2.00 
1.45 1 - 2 - 4  

G4T0 Tension 2.25 2.00 
1.13 1 - 2 - 3  

G5T0 Mannerisms & posturing 1.64 1.00 
.95 I - I - 2  

G6T0 Depression 3.23 3.00 
1.69 2 - 3 - 5  

G7T0 Motor retardation 1.72 1.00 
.99 1 - 1 - 2  

G8T0 Uncooperativeness 1.56 1.00 
.97 1 - 1 - 2  

G9T0 Unusual thought content 1.88 1.00 
1.10 1 - 1 - 3  

GIOTO Disorientation 1.69 1.00 
.93 1 - 1 - 2  

GllTO Poor attention 1.83 1.00 
1.09 1 - 1 - 3  

G12T0 Lack of judgment 2.60 2.00 
1.47 1 - 2 - 4  

G13T0 Disturbance of volition 1.79 1.00 
1.01 1 - 1 - 3  

GI4T0 Poor impulse control 1.97 2.00 
1.13 1 K)

 1 

G15T0 Preoccupation 1.85 1.00 
1.03 1 - 1 - 3  

G16T0 Active social avoidance 2.61 3.00 
1.40 1  - 3 - 4  
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APPENDIX D. Interitem correlations for PANSS items. 
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Delusions 
Con. Disor?. .326 

Hallucinations .449 .150 

E.xcitement .214 .345 .066 

Grandiosity .444 .254 .226 .179 

Suspiciousness .398 .139 .326 .188 .192 

Hostility .188 .184 .120 .364 .174 .294 . ...0;.' 

Blunted AfT. .050 .099 .120 -.177 .008 .110 .028 

Emot. VVithdr. .110 .089 .173 -.033 -.043 .236 .153 .419 

Poor rapport .110 .215 .042 .059 .082 .152 .208 .476 .462 

Pass. Soc.WD .139 .021 .170 -.030 -.037 .316 .104 .240 .512 .264 

DifF. Abstract .149 .394 .157 .113 .094 .117 .082 .241 .138 .266 .076 

Lack Spont. -.009 .105 .063 -.058 -.063 .088 .107 .527 .443 .659 .257 .305 

Stereo. Tkg .313 .538 .149 .299 .235 .228 .295 .135 .210 .247 .119 .254 .182 

Somau'c concern .190 .082 .181 .079 .064 .309 .135 .060 .129 -.019 .185 -.051 -.051 .186 

Anxiety .116 -.042 .217 .085 -.039 .341 .142 -.036 .119 -.079 .269 -.103 -.084 .064 

Guilt feelings .107 -.038 .135 .062 -.013 .197 .044 -.070 .061 -.051 .095 -.117 -.068 ,024 

Tension .210 .165 .147 .417 .052 .271 .237 .052 .130 .129 .175 .035 .0<59 .225 

Mannerisms .239 .261 .154 .246 .084 .117 .093 .241 .157 .226 .121 .197 .203 .263 

Depression .131 -.067 .212 -.015 -.055 .295 .111 .011 .201 -.064 .308 -.094 -.060 .059 

Motor Retard. .111 .135 .140 -.128 .025 .086 .035 .545 .372 .335 .204 .238 .456 .160 

Uncooperative .215 .167 .103 .252 .165 .259 .496 .165 .282 .403 .157 .138 .337 .278 

Unusual thot .738 .418 .379 .263 .454 .300 .206 .037 .082 .128 .090 .176 .010 .374 

Disorientation .145 .318 .128 .123 .106 .105 .091 .197 .160 .263 .045 .399 .271 .275 

Poor attention .223 .504 .103 .283 .148 .116 .171 .197 .190 .320 .089 .344 .284 .340 

Lack judgmt .208 .404 .029 .168 .214 .080 .131 .210 .124 .310 .034 .396 .245 .309 

Dist. Volition .211 .479 .117 .201 .134 .200 .160 .290 .233 .354 .156 .290 .364 .376 

Poor impulse .229 .142 .252 .305 .172 .353 .486 -.022 .096 .062 .191 .121 .031 .201 

Preoccupation .319 .424 .173 .219 .173 .171 .211 .151 .174 .257 .169 .180 .162 .383 

Active soc. 
Avoidance 

.247 .075 .218 .069 .007 .459 .195 .169 .410 .208 .721 .085 .190 .147 
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Hostility 
Blunted AfT. 
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Poor rapport 
Pass. Soc.WD 
Difr. Abstract 
Lack Spont. 
Stereo. Tkg •• 

Somatic concern .IS6 

Anxiety .064 .382 

Guilt feelings ,024 .276 .343 

Tension .225 .232 .428 .211 

Mannerisms .263 .062 -.033 .002 .251 t.l, 

Depression .059 .388 .535 .363 ,272 -.042 

Motor Retard. .160 .051 -.049 -.041 .042 .294 .027 

Uncooperative .278 .079 .038 -.022 .225 .188 .039 .168 

Unusual thot .374 .155 .080 .084 .221 .305 .042 .117 .226 

Disorientation .275 .055 -.055 .008 .077 .194 -.042 .224 .162 .154 

Poor attention .340 .050 -.013 -.022 .227 .254 

00 vt o
 .274 .286 .285 ,346 

Lack iudgmt .309 -.087 -.224 -.175 .033 .189 -.216 .184 ,217 .232 .339 .334 

Dist. Volition .376 .106 .036 -.003 .207 .276 .020 .347 .207 .259 .312 .453 

Poor impulse .201 .215 .264 .158 .259 .072 .269 .006 ,313 .213 .085 .145 

Preoccupation .383 .188 .126 .097 .263 .226 .117 .174 .239 .381 .210 .428 

Active soc. 
Avoidance 

.147 .213 .325 .132 .241 .131 .340 .131 .187 .188 .027 .128 
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