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Results 

 

Item Selection 

There was a total of 104 variables from all the scales used in the current study (30 from 

the PANSS, 24 from the BPRS-E, 30 from the SAPS and 20 from the SANS). These 

items were pruned in several steps prior to inclusion in correlational analyses in order to 

avoid spurious associations. First, items with exact duplicate content were removed, with 

this applying to all of the BPRS-E items with the exception of ‘suicidality’ and ‘elevated 

mood’. Secondly, items with content that was too global were removed from the set. 

This latter issue was considered in two ways. Some items examined had their variance 

broken down into smaller components on different scales – for example, the PANSS has 

a single item rating for all delusions, but the SAPS contains twelve distinct components 

of delusional experience, such as persecutory, grandiose, somatic, referential, control or 

mind reading delusions. In such cases, the more overarching item was removed in favour 

of the more specific items, which led to the removal of the PANSS ‘delusions’, 

‘hallucinatory behaviour’, ‘conceptual disorganisation’ and ‘blunted affect’ items from 

subsequent analyses as their variance was more carefully described by multiple items 

from the SAPS and SANS respectively. Similarly, the subscale global scores from the 

SAPS and SANS were excluded. The second aspect considered was the extent to which 

items were multifactorial in nature. For example, the concept of ‘insight’ has been shown 

to be multidimensional and not amenable to summarisation in a single rating (see, for 

example, Beck, Baruch, Balter, Steer & Warman, 2004; Marcova et al., 2003; Mintz, 

Dobson & Romney, 2003). Other items, such as ‘active social avoidance’ may relate to 

withdrawal due to paranoid thought, social anxiety, or in order to minimise 

embarrassment from memory or communication problems, among multiple other 
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reasons. Such multifactorial items would be likely to relate strongly to multiple, otherwise 

distinct, clinical variables and may produce unusual or idiosyncratic correlations within 

subsequent analyses. As such, the items ‘lack of judgement and insight’, ‘active social 

avoidance’, ‘unusual thought content’, ‘preoccupation’, ‘poor rapport’, ‘poor attention’ 

(all from the PANSS) and ‘social inattentiveness’ (SANS) were removed from further 

analyses. Finally, symptom items rated as definitely present (a rating of 2 or less on the 

SANS and SAPS, or 3 or less on the PANSS or BPRS-E) in less than 10% of cases were 

excluded, as such low base rates would preclude meaningful measures of correlation (see, 

for example, Nunnally, 1967). The cut-off point of 10% of cases is arbitrary, but was 

chosen for consistency with other studies of symptomatology in schizophrenia (e.g. Lin 

et al., 1998; Peralta & Cuesta, 1998; Stuart et al., 1995). This resulted in the exclusion of 

the items ‘uncooperativeness’, ‘mannerisms and posturing’, ‘stereotyped thinking’, and 

‘hostility’ from the PANSS, ‘incoherence’, ‘delusions of jealousy’, ‘bizarre clothing and 

appearance’, ‘distractible speech’, ‘clanging’, ‘blocking’, and ‘thought withdrawal’ from 

the SAPS, and ‘elevated mood’ from the BPRS-E. As the PANSS/BPRS-E and 

SANS/SAPS items are rated on scales with similar anchor points but given different 

numerical values (for example, on the PANSS/BPRS-E, ratings of 1 = absence of a 

symptom, 2 = questionable, but on the SANS/SAPS ratings of 0 = absence of a 

symptoms and 1 = questionable presence), ratings were rescaled so that a value of zero 

reflected an absence of a symptom in all cases. The characteristics of the remaining 59 

items are described below in Table 20. 
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Table 20: Descriptive statistics of clinical item ratings on the current sample 
(n=100) 
Item Mean* Standard 

Deviation 
Range* Base Rate^ 

(%) 
Communality 
(Adjusted R2) 

PANSS items      
Excitement  0.37 0.85 0-3 14 0.61 
Grandiosity  0.79 1.21 0-5 31 0.77 
Suspiciousness or Persecution  1.54 1.52 0-5 41 0.63 
Emotional Withdrawal  0.60 0.95 0-3 19 0.76 
Passive or Apathetic Social Withdrawal  0.73 1.13 0-5 26 0.54 
Difficulty in Abstract Thinking  2.20 1.50 0-5 68 0.38 
Lack of Spontaneity or Flow of Conversation  0.64 1.22 0-4 20 0.71 
Somatic Concern  0.66 1.16 0-4 18 0.51 
Anxiety  1.99 1.44 0-5 70 0.31 
Guilt Feelings  1.09 1.36 0-4 35 0.61 
Tension  1.17 1.26 0-5 41 0.13 
Depression  1.44 1.42 0-5 48 0.47 
Motor Retardation  0.49 0.89 0-3 15 0.78 
Disorientation  0.96 0.99 0-3 35 0.33 
Disturbance of Volition  0.39 0.79 0-4 14 0.30 
Poor Impulse Control  0.58 0.90 0-3 20 0.56 
BPRS-E item      
Suicidality  0.41 0.94 0-4 13 0.42 
SANS items      
Unchanging Facial Expression  1.40 1.42 0-4 48 0.63 
Decreased Spontaneous Movements  0.77 1.22 0-4 29 0.80 
Paucity of Expressive Gestures  0.99 1.23 0-4 39 0.61 
Poor Eye Contact  0.80 1.13 0-4 28 0.23 
Affective Responsivity  0.63 0.99 0-4 20 0.53 
Inappropriate Affect  0.37 0.92 0-4 13 0.22 
lack of Vocal Inflections  1.34 1.38 0-4 48 0.71 
Poverty of Speech 0.43 1.02 0-5 14 0.75 
Poverty of Content of Speech  0.27 0.78 0-3 10 0.22 
Increased Latency of Response  0.56 1.09 0-4 21 0.62 
Grooming and Hygiene  1.10 1.32 0-4 41 0.32 
Impersistence at work or school  1.28 1.30 0-4 42 0.47 
Physical Anergia  1.34 1.17 0-4 44 0.54 
recreational Interests and Activities  1.31 1.26 0-4 41 0.48 
Sexual Interest and Activity  1.04 1.13 0-4 24 0.20 
Inability to feel Intimacy and Closeness  1.10 1.34 0-4 33 0.58 
Relationships with Friends and Peers  1.54 1.34 0-5 51 0.60 
Inattentiveness During Mental Status Testing  2.02 1.69 0-5 55 0.15 
SAPS items      
Auditory Hallucinations  1.89 1.87 0-5 52 0.61 
Voices Commenting  0.51 1.14 0-5 13 0.49 
Voices Conversing  0.75 1.54 0-5 17 0.54 
Somatic or Tactile Hallucinations  0.55 1.15 0-5 14 0.60 
Olfactory Hallucinations  0.38 0.94 0-4 13 0.04 
Visual Hallucinations  0.55 1.16 0-5 15 0.34 
Persecutory Delusions  1.23 1.32 0-5 41 0.60 
Delusions of Sin or Guilt  0.48 0.89 0-4 10 0.59 
Grandiose Delusions  0.85 1.28 0-5 29 0.83 
Religious Delusions  0.57 1.25 0-5 17 0.45 
Somatic Delusions  0.49 0.96 0-5 16 0.52 
Ideas and Delusions of Reference  2.03 1.86 0-5 58 0.48 
Delusions of Being Controlled  0.40 1.05 0-5 13 0.21 
Delusions of Mind Reading  0.62 1.12 0-4 20 0.04 
Thought Broadcasting  0.67 1.25 0-4 20 0.19 
Thought Insertion  0.84 1.45 0-4 26 0.37 
Social and Sexual Behaviour  0.70 1.00 0-4 28 0.40 
Aggressive and Agitated Behaviour 0.46 0.86 0-4 17 0.47 
Repetitive or Stereotyped Behaviour  0.54 1.02 0-4 17 0.09 
Loose Associations  0.42 1.03 0-4 14 0.73 
Tangentiality  0.77 1.29 0-4 25 0.70 
Illogicality  0.36 0.90 0-4 12 0.52 
Circumstantiality  0.34 0.88 0-3 13 0.22 
Pressure of Speech  0.32 0.80 0-3 13 0.62 
*All PANSS and BPRS-E items rescaled so that 0=absent to be consistent with SANS and SAPS ratings. 
^Base rate refers to the proportion of the sample receiving a rating of 2 or greater (symptom definitely 
present) on the given item. 
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All participants were experiencing a substantial array of psychotic symptoms, with mean 

total scale scores (unadjusted) of 35.6 (SD=7.6, range 21-55) on the BPRS, 44.2 (SD=8.6, 

range 27-64) on the BPRS-E, 59.6 (SD = 12.3, range 35-99) on the PANSS, 26.4 

(including global items: SD = 15.5, range 0-76) on the SANS, and 23.5 (SD=15.5, range 

0-68) on the SAPS. Squared multiple correlations in Table 20 above indicate that, while 

most of the items retained in the item set for further analysis had good communality, 

meaning that a proportion of their variance could be explained by other items in the set, 

there were two further items which had both low communalities and low base rates. As 

these have the potential to lead to spurious relationships, the items ‘olfactory 

hallucinations’ (base rate 13%, adjusted R2 = 0.04) and ‘repetitive or stereotyped 

behaviour’ (base rate 17%, adjusted R2 = 0.09) were excluded from further analyses. One 

item, ‘delusions of mind reading’, had a low communality (adjusted R2 = 0.04) but a 

better base rate of presence (20%) and shared significant correlations with other 

delusional symptoms (discussed below) and as such was retained in the analysis.  

 

Cluster Analysis 

Complete linkage (furthest neighbour) hierarchical cluster analysis with Pearson 

correlations as a distance measure was used to examine the structure of the items 

included in the dataset (Figure 5). This approach clusters items which correlate more 

highly with each other than with any other item in the item set (Lorr, 1983). Complete 

linkage clustering was chosen as it has been shown to be less sensitive to several types of 

error than single linkage (nearest neighbour) clustering (such as chaining effects: Everitt 

& Dunn, 2001), and some studies have shown this approach to be similar or superior to 

group average clustering (e.g. Blashfield, 1976; Everitt & Dunn, 2001) depending on the 

characteristics of the data set. Pearson correlations were used as a distance measure 
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despite criticism from some authors (see Everitt, 1974) in order to be consistent with 

analytic techniques used in subsequent analyses and also as Strauss, Bartko and Carpenter 

(1973) found such a distance measure more appropriate in cluster analyses of psychiatric 

data than the distance measure typically used (Euclidian distance). Both Strauss and 

colleagues (1973) and later studies by Mezzich (1978; 1982) add further support to the 

use of the complete linkage clustering techniques, as both found this to be particularly 

successful with psychiatric data. Analysis was also performed with group average linkage 

clustering, however this produced similar clustering to that produced through complete 

linkage clustering (albeit in a different splitting order) and as such are not reported here.  

 

The clustering process is displayed in Figure 5 and in a summarised form in Figure 6. 

Following the clustering from the simplest solution (a single cluster) backwards for 

several steps, we see that the data splits first into two clusters that largely reflect the 

traditional positive-negative distinction (with some exceptions, such as the inclusion of 

paranoia and affective disturbances within the ‘negative’ cluster, possibly due to the fact 

that the item content in the current study did not exclusively relate to symptoms within a 

strict view of the of the schizophrenic concept). At the next simplest clustering, five 

clusters were found, which occupied a position intermediate between the traditional 

three- and five- dimensional models, containing ‘disorganised’ (positive formal thought 

disorder and hostility symptoms), ‘reality disordered’ (hallucinations and delusions), 

‘mood disturbance’ (depression and anxiety), ‘negative’ and ‘manic’ clusters. The three 

components of this clustering containing the symptoms most typically associated with 

schizophrenia fit well with the typical three-dimensional concept of schizophrenia (reality 

distortion, negative, disorganised), and the affective disturbance (and reality distortion) 

clusters are largely consistent with the five-dimensional structure found on factor analysis 

of the PANSS, with the remaining clusters not consistent with this typical solution. In 
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the next most complex clustering, the ‘negative’ cluster divides into a ‘cognitive 

dysfunction’ (attention and abstraction difficulties, disorientation, as well as paranoid 

thinking) and a more traditional ‘negative’ cluster (alogia, anergia, blunting and social 

dysfunctions). At the next ‘step’, the ‘reality distortion’ cluster breaks into ‘loss of 

boundary’ delusions and ‘hallucinations’. Subsequently, the ‘manic’ cluster divides into an 

‘unusual behaviour’ (grandiosity and bizarre behaviour) and an ‘expansive’ (excitement, 

inappropriate affect) grouping; at the same time the ‘negative’ cluster breaks to an 

‘alogia/anergia’ grouping and a more core ‘negative’ grouping (blunting, social 

dysfunctions). At the next solution, the ‘expansiveness’ cluster divides into its 

components of ‘excitement’ and ‘inappropriate affect’, the ‘disorganisation’ cluster splits 

into ‘positive formal thought disorder’ symptoms and ‘hostility’, the ‘cognitive’ cluster 

divides into a more clinically sensible ‘paranoid’ and ‘cognitive dysfunction’ grouping, 

and the ‘negative’ clustering breaks into a distinction between ‘blunting’ (such as reduced 

movement or blunted expressions) and ‘social dysfunctions’ (such as emotional and 

social withdrawal). The subsequent clustering solution sees the ‘affective disturbance’ 

cluster decompose into ‘anxious’ and ‘depressive’ groupings of symptoms. Over the two 

next more complex solutions, the divisions that made clinical sense saw a splitting of the 

‘unusual behaviour’ cluster into groupings of ‘grandiose’ and ‘bizarre behaviour’ 

symptoms, the diverse ‘hallucinations’ cluster divide into components of auditory, visual, 

and somatic hallucinations; the ‘depression’ cluster break into depressive symptoms and a 

grouping of mood-congruent delusions (guilt feelings), and the mixed ‘alogia/anergia’ 

cluster divided into its components. More complex solutions produced models that made 

little clinical sense.  

 

There are multiple approaches to identifying the most appropriate number of clusters in 

any particular solution, although there appears to be little consensus about the most 
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appropriate technique (Everitt, 1974; Lorr, 1983). One of the simpler and more 

commonly applied approaches is to examine the clustering solution dendogram for large 

differences on the distance measure between fusion levels, with such changes indicating 

evidence in favour of a particular solution (Everitt & Dunn, 2001). However, on 

examination of the current clustering solution in Figure 5, there is little evidence of any 

substantial drops in the correlation distance measure that would be strongly suggestive of 

any preferred solution. As this approach is purely being used as an exploratory technique 

in order to guide subsequent analyses, the point at which the clustering solution breaks 

from a clinically-sensible structure will be used as an initial working solution (as shown in  

the final row in Figure 6).  
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                            Rescaled Distance Cluster Combine 
 

    C A S E      0         5        10        15        20        25 
          Label  +---------+---------+---------+---------+---------+ 

  
                                  Grandiosity   òûòòòòòòòòòòòòòòòòòø 
                          Grandiose delusions   ò÷                 ùòòòòòòòòòø 
                          Religious delusions   òòòòòòòòòòòòòòòòòòò÷         ùòòòòòø 
              Bizarre social/sexual behaviour   òòòòòòòòòòòòòòòòòòòòòûòòòòòòò÷     ó 

             Illogicality   òòòòòòòòòòòòòòòòòòòòò÷             ùòòòòòòòø 
     Excitement   òòòûòòòòòòòòòòòòòòòòòòòòòòòòòòòòòø ó       ó 

                           Pressure of speech   òòò÷                             ùò÷       ó 
                         Inappropriate affect   òòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòò÷         ó 

     Derailment   òòòòòòòûòòòòòòòòòòòø                       ó 
                                Tangentiality   òòòòòòò÷           ùòø                     ó 
           Poverty of content of speech   òòòòòòòòòòòòòòòòòòò÷ ùòòòòòòòòòòòø         ó 
                            Circumstantiality   òòòòòòòòòòòòòòòòòòòòò÷           ùòòòòòòòòòú 
                         Poor impulse control   òòòòòòòûòòòòòòòòòòòòòòòø         ó         ó 
            Aggressive and agitated behaviour   òòòòòòò÷               ùòòòòòòòòò÷         ùòòòòòø 
                      Disturbance of volition   òòòòòòòòòòòòòòòòòòòòòòò÷                   ó     ó 
                Delusions of being controlled   òòòòòòòòòòòòòòòòòòòûòòòòòòòø               ó     ó 
            Delusions of thought broadcasting   òòòòòòòòòòòòòòòòòòò÷       ùòòòòòòòòòø     ó     ó 
             Ideas and delusions of reference   òòòòòòòòòòòòòòòòòûòòòø     ó         ó     ó     ó 
               Delusions of thought insertion   òòòòòòòòòòòòòòòòò÷   ùòòòòò÷         ó     ó     ó 
                    Delusions of mind reading   òòòòòòòòòòòòòòòòòòòòò÷               ùòòòòò÷     ó 
            Somatic or tactile hallucinations   òòòòòòòòòòòòòûòø                     ó           ó 

        Somatic delusions   òòòòòòòòòòòòò÷ ùòòòòòòòòòòòòòø       ó           ó 
                              Somatic concern   òòòòòòòòòòòòòòò÷             ó       ó           ó 
                      Auditory hallucinations   òòòòòòòûòòòòòø               ùòòòòòòò÷           ó 
          Hallucinations of voices conversing   òòòòòòò÷     ùòòòòòòòòòòòø   ó                   ó 
          Hallucinations of voices commenting   òòòòòòòòòòòòò÷           ùòòò÷                   ó 
                        Visual hallucinations   òòòòòòòòòòòòòòòòòòòòòòòòò÷                       ó 

        Anxiety   òòòòòòòòòòòòòòòòòûòòòòòòòòòòòòòø                 ó 
        Tension   òòòòòòòòòòòòòòòòò÷             ùòòòòòòòòòòòø     ó 

           Guilt feelings   òòòòòûòòòòòòòòòòòòòòòòòòòòòø   ó           ó     ó 
                    Delusions of sin or guilt   òòòòò÷                     ùòòò÷           ó     ó 

     Depression   òòòòòòòòòòòûòòòòòòòòòòòòòòò÷               ó     ó 
                        Suicidality   òòòòòòòòòòò÷                               ó     ó 
      Suspiciousness or persecution   òòòûòòòòòòòòòòòòòòòòòòòòòòòòòòòòòø         ùòòòòò÷ 

                        Persecutory delusions   òòò÷                             ùòòòòòòòø ó 
              Difficulty in abstract thinking   òòòòòòòòòòòòòòòòòûòø             ó       ó ó 

           Disorientation   òòòòòòòòòòòòòòòòò÷ ùòòòòòòòòòòòòò÷       ó ó 
     Inattentiveness on mental status testing   òòòòòòòòòòòòòòòòòòò÷                     ó ó 
     Lack of spontaneity/flow of conversation   òòòûòòòòòòòø                             ó ó 
                            Poverty of speech   òòò÷       ùòòòòòòòòòòòòòòòòòø           ùò÷ 

      Increased latency of response   òòòòòòòòòòò÷                 ùòòòòòø     ó 
              Impersistence at work or school   òòòòòòòòòòòûòòòòòòòø         ó     ó     ó 

        Anergia   òòòòòòòòòòò÷       ùòòòòòòòòò÷     ó     ó 
                     Poor grooming or hygiene   òòòòòòòòòòòòòòòòòòò÷               ó     ó 
                         Emotional withdrawal   òòòòòòòòòûòòòòòòòø                 ó     ó 
       Passive or apathetic social withdrawal   òòòòòòòòò÷       ùòòòø             ùòòòòò÷ 
       Lack recreational interests/activities   òòòòòòòòòòòûòòòø ó   ó             ó 
        Lack relationships with friends/peers   òòòòòòòòòòò÷   ùò÷   ùòòòòòòòòòòòø ó 
      Inability to feel intimacy or closeness   òòòòòòòòòòòòòòò÷     ó           ó ó 
          Lack of sexual interest or activity   òòòòòòòòòòòòòòòòòòòòò÷           ó ó 

        Motor retardation   òòòûòòòòòø                       ùò÷ 
              Decreased spontaneous movements   òòò÷     ùòòòòòòòòòø             ó 

     Paucity of expressive gestures   òòòòòòòòò÷         ùòòòòòø       ó 
       Unchanging facial expression   òòòòòòòòòûòòòòòø   ó     ó       ó 

                    Lack of vocal inflections   òòòòòòòòò÷     ùòòò÷     ùòòòòòòò÷ 
                 Affective non-responsitivity   òòòòòòòòòòòòòòò÷         ó 
                             Poor eye contact   òòòòòòòòòòòòòòòòòòòòòòòòò÷ 

 
Figure 5: Complete linkage (furthest neighbour) hierarchical cluster analysis with 
Pearson correlation as a distance measure for the included 57 clinical items of the 
PANSS, SANS, SAPS and BPRS-E. 
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Figure 6: Simplified hierarchical complete-linkage clustering of 57 clinical items from the SANS, SAPS, PANSS, and BPRS-E in the sample of 100 
individuals with a diagnosis of schizophrenia 
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Sorted Correlation Matrix 

The results of the cluster analyses were used to construct a correlation matrix of items, 

sorted so that symptoms that are strongly correlated are placed closely together. In this 

way, these clusters of symptoms identified in the previous analyses will form distinct 

‘blocks’ along the diagonal of the matrix, which, if representing discrete syndromes, will 

have strong correlations with other items within the ‘block’ and low correlations with 

other items in the matrix (Stuart et al., 1995). As such, this allows an examination of the 

overall profile of the symptom structure, and provides useful information about the 

strengths of relations within and between symptom blocks (Lin et al., 1998). 

 

This approach has several advantages over the more commonly used technique of factor 

analysis for examining the structure of symptoms within this group of people diagnosed 

with schizophrenia. Practically, the large sample size demanded for a reliable factor 

analysis solution (usually defined as five to ten times the number of variables: Gorsuch, 

1983) is not required, and instead a cohort that presents an array of symptoms sufficient 

to establish reliable inter-item correlations is sufficient to produce an interpretable 

structure. More importantly, however, is the fact that this approach does not lose 

information contained in the matrix, and as such the structural solution is not as heavily 

influenced by the relative strength of possible dimensions. For example, as discussed 

previously, one criticism often levelled at the SANS and SAPS is that the former 

instrument contains many items which are very strongly correlated (while the items in the 

latter instrument are generally poorly correlated with each other). Given that the factor 

analytic process aims to extract factors which represent the largest proportion of 

variance, the large number of strongly-correlated items of the SANS tends to have the 

effect of swamping the solution, with factors that may be represented by a single or small 
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number of items in the scale are typically excluded as trivial or idiosyncratic effects as 

they are unable to explain a substantial amount of the variance in the scale, even if 

strongly independent of other factors, in comparison to those generated by the large 

number of negative symptom items present (Peralta & Cuesta, 2001; Stuart et al., 1999). 

However, by including all of the information contained within the item correlation 

matrix, the independence of poorly represented dimensions will be apparent.  

 

The correlation matrix itself is presented in Figure 7. Numbers represent Pearson 

correlations between items rounded to one significant figure, with negative correlations 

denoted by letters (A referring to -2 >r>-3; B -3>r>-4; C -4>r>-5). Correlations 

significant at an alpha level of 0.01 are shaded (all correlations with an absolute value 

greater than 0.257), while correlations beneath an alpha level of 0.05 have been removed 

from the figure. The correlation matrix has been sorted according to the results of the 

preceding cluster analysis, however, despite this, it is clear from examination of the figure 

that the symptoms do not fit well into the two large groupings identified at the coarsest 

level of analysis of the cluster analysis. Even within the five broad clusters identified at 

the next stage of the analysis (‘disorganisation’, ‘mania’, ‘reality distortion’, ‘affective 

disturbance’ and ‘negative/cognitive’) are clearly not representative of the relationships in 

this dataset, as such groupings would combine many uncorrelated symptoms. It is clear 

that the structure of this data would be better represented by a more detailed, fine 

structure similar to that summarised in the final row of Figure 6. 

 

In order to determine an effective and parsimonious solution to representing the 

structure of symptoms in this dataset, the correlations within each of the five broad 

symptom clusters identified through the initial cluster analysis will be examined in further 

detail (with the ‘mania’ and ‘disorganisation’ clusters examined together as the sorted 
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matrix suggests a noteworthy degree of shared variance between these clusters). Within 

each of these broad clusters, the 19 symptom groupings identified at the finest level of 

analysis of the clustering process (Figure 6) will be used as starting hypotheses for 

underlying syndromes, which will be examined for internal consistency using Cronbach’s 

alpha and related procedures (Armor, 1974; Cronbach, 1951). Decisions as to retain, 

combine or divide the 19 identified symptom groupings to appropriately represent the 

correlations in this dataset are made on the basis of the following series of criteria: 

1. the combination of symptom items into a possible syndrome is clinically sensible 

and consistent with combinations identified in existing literature 

2. given that the combination of symptoms into possible ‘syndromes’ infers that the 

individual contributing symptoms are interchangeable, no uncorrelated or poorly 

correlated symptoms will be combined 

3. the single scale resulting from the combination of symptom items is 

representative of the variance of the contributing items (measured by the squared 

multiple correlation for each item-scale relationship) 

4. there is sufficient representation of the items to be combined within the current 

sample to suggest that such a combination is not purely capitalising on random 

associations such as similarities between item distributions (the base rates of the 

contributing items will be used as an index of this issue) 

5. more parsimonious solutions will be preferred: symptoms will be clustered into 

the largest groupings possible that meet the aforementioned rules, and that would 

not substantially benefit in their internal consistency if items were removed 

(indexed by Cronbach alpha statistics).  

 

Symptom groupings within each of the five broad clusters identified through the cluster 

analysis will be considered in turn, although relationships between such symptoms and 
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those outside of these initial groupings will also be examined where there is evidence for 

a correlation.  

 

 



Base Rate (%) Descriptive Title
14 Disturbance of volition

20 Poor impulse control 3 Hostility

17 Aggressive and agitated Behaviour 3 7
10 Poverty of content of speech 4 . .
14 Loose associations . . . 4 Conceptual Disorganisation

25 Tangentiality 3 2 . 4 7
13 Circumstantiality . . . 4 5 3
14 Excitement . . . . . . 3
13 Pressure of speech . . . . 4 . 4 8 Excitement
28 Bizarre social and sexual behaviour . 2 2 . . 3 . . .
12 Illogicality . . . . 4 6 3 . 2 3 Bizarre Behaviour
13 Inappropriate affect . 2 2 . . . . . . 3 . Inappropriate Affect
31 Grandiosity . . . . . . . . . . 2 .
29 Grandiose delusions . . . . . . . . . 3 3 3 8 Grandiosity
17 Religious delusions . . . . . . . . . . . 2 4 6
18 Somatic concern . . . 2 3 . 2 . . . . . . . .
14 Somatic or tactile hallucinations . . . . . . . . . . . . . . 2 5 Somatisation
16 Somatic delusions . . . . . . . . . . . . . 3 3 5 5
52 Auditory hallucinations . . . . . . . . . . . . . . 2 2 3 4
17 Voices conversing . . . . . . . . . . . . . . 3 . 2 2 7 Auditory Hallucinations
13 Voices commenting . . . . . . . . . . . . . . 4 . 3 2 6 5
15 Visual hallucinations . . 2 . . . . . . . . . . . 2 . 3 . 3 2 3 Visual Hallucinations
58 Ideas and delusions of reference . . . . . . . . A . . . . . 2 3 4 4 3 3 2 3
26 Thought insertion . . . . . . . . . . 2 . . . 4 3 3 3 3 3 4 . 4
20 Delusions of mind reading . . . . . . . . A . . . . . . . 2 . 3 . 2 . 4 3 Loss of Boundary Delusions
13 Delusions of being controlled . . . . . . . . . 2 . . . . . . 4 4 3 . . . 2 4 3
20 Thought broadcasting . . . . . . . . . . . . A . . . . 3 . . . . 3 3 3 4
41 Suspiciousness / persecution . 2 2 . . . . . . . . . . . . . . . 2 3 . . 3 . . . .
41 Persecutory delusions . 2 2 . . . . . . . . . . . 2 . . . . 3 . . 3 . . . . 8 Paranoia
70 Anxiety . . . . . . . . . B . . B A . . . . . . . . . . 2 . . 3 4
41 Tension . . . . . . . . . A . . . . . . . A . . . . . . . . . . . 4 . Anxiety
48 Depression . 2 2 . . . . . . . . . A . 2 2 . . . 3 . . 3 . . . . 3 2 4 .
13 Suicidality . 2 2 . . . . 3 2 . . . . . 2 . . . . 2 . . 3 . . . . 2 . 3 2 6 Depression
35 Guilt feelings . 3 . . . A . . . . A . . . . . . . . . . . . . . . . 2 . 3 . 3 3
10 Delusions of sin or guilt . . . . . A . . . . A . . . . . . . . . . . . . . . . . . 2 . 2 3 7 Mood-Congruent Delusions
55 Inattentiveness during mental status testing . . . . . 2 . . . . . . . . . . . . . . . . . . . A . . . . . . . . .
68 Difficulty in abstract thinking . . . 3 . 3 . . . . . . . . . . . 2 . . . . 2 . . . . . 2 . . . . . . 4 Cognitive Dysfunction
35 Disorientation . . . . . 2 A . . . . . . . . . . . 2 . . . . . . A . . . . . . . . . 4 4
41 Grooming and hygiene 2 . . . . 2 . . . 3 . . . . . . 2 . . . . 2 . . . . . . . . . . . . . . . .
42 Impersistance at work or school 2 . . . . . . . . . . . . . . 3 2 . . . . . . . . . . . . . . 2 2 . . . . . 4 Anergia
44 Physical anergia . . . . . . . . . . . . . . . 4 2 . . . . . 3 . . . . . . . . 3 . . . . . . 4 6
19 Emotional Withdrawal . . . . . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . . . . 2 3 2 2 3
26 Passive / apathetic social withdrawal 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4 4 5 6
41 Recreational interests and activities . . . . . . . . . . . . A . . 2 . . . 2 . . . . . . . . . . . 3 . . . . 3 3 2 3 4 5 5 Social Dysfunction
51 Relationships with friends and peers . . . . . . . . . . . 2 A . . . . . . . . . . . . . . . . . . 2 . . . . 4 2 2 2 3 5 6 6
33 Inability to feel intimacy and closeness . . . . . . . . . 2 . . . . . 2 4 . . . . . . . . . . . . . . . . . . . . . 3 2 4 6 5 5 6
24 Sexual interest and activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4 3 4 4
15 Motor retardation . . . . . . . A A . . . . . . . . . . . . . . . . . . . . . . 2 . . . . 2 2 . . 3 6 4 4 4 4 .
29 Decreased spontaneous movements . . . 2 . . . A A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 5 . 3 3 3 8
39 Paucity of expressive gestures . . . . . . . B B . . . . . . . . A . . . . . . . . . . . . . . . . . . . . . . . 6 4 2 3 2 2 6 7
48 Unchanging facial expression . . . . . . . B B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 3 . . . . . 4 5 4 Blunting
48 Lack of vocal inflections . . . . . . . C B . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . 2 . . 5 4 3 3 3 2 6 6 6 6
20 Affective non-responsitivity . 2 . . . . . . A . 2 . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 2 5 4 4 4 3 2 5 5 4 6 5
28 Poor eye contact . . A . . . . . A . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . . 3 3 2 . . 3 2 3 4 3 4 4
20 Lack of spontaneity and flow of conversation 3 . . . . 2 . . . 2 . . . . . . . . . . . . . . . . . . . A . . . . . . 2 3 4 . . 7 4 2 4 3 2 5 4 6 2 4 4 .
14 Poverty of speech 3 . . . . . A . . . . 2 A . . . . . . . . . . . . . . . . . . . . . . . 3 3 2 2 2 6 4 3 4 3 . 5 3 5 . 4 3 . 8 Alogia
21 Increased latency of response 4 . . . . 3 . . A 2 2 . . . . . . . . . . A . . . . . . . . . . . . . . 2 . 3 . . 5 2 . 3 . . 6 3 4 2 3 4 . 7 6

A = correlation -0.2-0.3; B correlation -0.3-0.4; C = 
correlation -0.4-0.5. Highlighted correlations are 

significant at p ≤ 0.01, non-highlighted correlations 
are significant at p<0.05. All correlations with 
significance levels >0.05 have been removed
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Figure 7: Sorted correlation matrix of the 57 clinical items from the SAPS, SANS, PANSS and BPRS-E from 100 individuals with a diagnosis of schizophrenia or schizoaffective disorder
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Disorganisation and Mania 

 

Hostility 

The combination of the PANSS items “disturbance of volition”, “poor impulse control” 

and the SAPS item “aggressive and agitated behaviour” suggested by the initial cluster 

analysis combines items which are significantly correlated (p<0.01: Table 21), although 

the latter two items are more strongly associated with each other than with the item 

“disturbance of volition”. Examination of the Cronbach alpha statistics (Table 22) show 

that the scale reliability, while acceptable in its current form (alpha = 0.69), would be 

improved if the item “disturbance of volition” was removed from this grouping. While 

this would be expected given the difference in the item content of this symptom in 

comparison with the other items (which reflect highly similar content), additional support 

for the removal of this item is suggested from a number of other sources: firstly, the 

squared multiple correlation between this item and the resultant scale suggests that little 

of the variance tapped by this item (12%: Table 22) would be reflected by this scale; 

secondly, ‘disturbance of volition’ shares significant correlations with a number of 

symptom items seemingly un-related to the concept of hostility (tangentiality, alogia: 

Figure 7) or indeed the other items involved in the hostility scale; and finally, the item 

“disturbance of volition” was clearly present in just 14% of the sample, and so the 

relationships for this item may more closely reflect the idiosyncrasies of that small 

number of participants rather than reflecting a more generalisable pattern of correlations. 

For these reasons, it was decided to remove the item “disturbance of volition” from this 

cluster of symptoms, raising the coefficient alpha for this grouping to 0.79, with 43% of 

the variance of the included items reflected in the final sum scale (Table 22). Consistent 

with the results of the item reliability process, factor analysis (using the Alpha factoring 
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method for factor extraction) confirmed the unidimensionality of the items ‘poor 

impulse control’ and ‘aggressive and agitated behaviour’.  

 

Within the broad groupings of ‘disorganisation’ and ‘mania’ identified by the cluster 

analysis procedure, the remaining items within the hostility cluster only shared 

noteworthy correlations (r>0.20) with the items ‘tangentiality’, ‘bizarre social and sexual 

behaviour’ and ‘inappropriate affect’. However, as can be seen from the data in Table 22, 

the combination of the new hostility cluster items with any of these groupings could not 

be justified, as it would involve either the combination of uncorrelated items (as is the 

case for the combination of the ‘hostility’ and ‘bizarre behaviour’ or ‘Conceptual 

Disorganisation’ clusters) or would produce scales that would be unreflective of the 

variance contained within individual items (i.e. poor item-total squared multiple 

correlation values for the combination of ‘hostility’ with the items of ‘inappropriate 

affect’ or ‘bizarre social and sexual behaviour’) and as such would produce greatly 

increased coefficient alphas if the items were not thus combined.  

 

When identifying these symptom dimensions, one important consideration is the 

distribution of ratings for symptoms in the item set. When responses are only possible in 

one of a small number of points in a scale, which is the case in the current dataset, then 

the maximum correlation is limited by the similarity of distributions of scores (Gorsuch, 

1983). Even in a wholly unidimentional item set, it is possible for purely artifactual 

factors to arise due to similarities in item response distributions (Gorsuch, 1983; Minas et 

al., 1994). As suggested by Bernstein and Teng (1989), one approach to addressing this 

issue is to examine the distributions of proposed groupings, and to determine whether 

there is close similarity in the distribution of items within proposed groups, which are 

substantially distinct from others so suggested (Minas et al., 1994).  
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The distribution of the items ‘poor impulse control’ and ‘aggressive and agitated 

behaviour’ are presented in Figure 8, in comparison to those of other symptoms in 

Figures 9-19 (it should be noted that the number of participants receiving zero ratings, 

representing an absence of any clinical impairment on such issues, are not included in 

these Figures to allow the clearer representation of lower-frequency ratings). Three things 

are noteworthy from examination of Figure 8: firstly, although achieving non-trivial 

prevalence in the symptom set (with base rates of 17-20%), the score distribution is 

notably attenuated for these items, with small numbers exhibiting ‘moderate’ or ‘marked’ 

aggression on either rating, which is a reflection of the voluntary nature of participation 

in the current study; secondly, that the item distributions are similar, which is consistent 

with the overlap in behaviours examined in the two items, although the gradient in 

behaviour rated in the PANSS item is notably more extreme than the SAPS item; and 

finally that the distribution of these items are not substantially different from many 

others in the item set, such as ‘excitement’, ‘pressure of speech’ or ‘religious delusions’. 

As such, it is unlikely that the combination of these items independent from others in the 

set is purely due to statistical artefact. Given these considerations, the items ‘poor 

impulse control’ and ‘aggressive and agitated behaviour’ will be combined into an 

independent cluster of symptoms labelled ‘hostility’.  
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Table 21: Correlations between symptoms within the broad ‘disorganisation’ and ‘mania’ groupings^ identified through cluster analysis 

 Disturbance 
of volition 

Poor impulse 
control 

Aggressive 
and agitated 
Behaviour 

Poverty of 
content of 

speech 

Loose 
associations Tangentiality Circumstant-

iality Excitement Pressure of 
speech 

Bizarre social 
and sexual 
behaviour 

Illogicality Inappropriate 
affect Grandiosity Grandiose 

delusions 
Religious 
delusions 

Disturbance of 
volition - 0.26* 0.30** 0.40** 0.25* 0.32** 0.20 0.01 -0.03 0.17 0.14 -0.02 -0.12 -0.15 -0.19 

Poor impulse 
control 0.28* - 0.62** 0.08 0.10 0.25* 0.08 0.00 -0.04 0.23 0.10 0.22 0.01 0.06 -0.02 

Aggressive and 
agitated Behaviour 0.34** 0.66** - 0.04 0.09 0.08 0.05 0.14 0.09 0.25* -0.02 0.20 0.06 0.08 0.07 
Poverty of speech 

content  0.40** 0.08 0.02 - 0.42** 0.40* 0.32** 0.07 0.02 0.13 0.32** 0.16 -0.14 -0.10 -0.05 
Loose associations 0.19 0.14 0.15 0.43** - 0.67** 0.46** 0.15 0.29** 0.06 0.34** -0.07 0.09 0.09 -0.06 

Tangentiality 0.29* 0.23 0.08 0.41** 0.69** - 0.36** -0.01 0.12 0.30** 0.53** -0.11 0.12 0.16 -0.02 
Circumstantiality 0.19 0.11 0.10 0.37** 0.48** 0.35** - 0.22 0.47** 0.07 0.24 -0.04 0.09 0.09 0.00 

Excitement 0.02 0.03 0.15 0.08 0.19 0.03 0.29* - 0.66** 0.10 0.14 0.08 0.06 0.03 0.14 
Pressure of speech -0.04 0.02 0.14 0.02 0.35** 0.15 0.42** 0.77** - 0.10 0.21 0.11 0.12 0.09 0.06 

Bizarre social a/ 
sexual behaviour 0.19 0.22 0.20 0.09 0.04 0.31* 0.06 0.13 0.12 - 0.27* 0.30** 0.23 0.34** 0.08 

Illogicality 0.07 0.13 0.01 0.19 0.40** 0.60** 0.28* 0.10 0.22 0.34** - 0.02 0.22 0.26* 0.12 
Inappropriate affect 0.02 0.23 0.21 0.13 -0.10 -0.12 -0.07 0.07 0.06 0.28* -0.02 - 0.13 0.23 0.19 

Grandiosity -0.14 -0.04 0.07 -0.12 0.08 0.08 0.11 0.08 0.15 0.15 0.24 0.13 - 0.88** 0.30** 
Grandiose delusions -0.16 0.07 0.14 -0.12 0.01 0.11 0.08 0.05 0.09 0.33* 0.30* 0.27* 0.85** - 0.43** 
Religious delusions -0.19 -0.03 0.05 -0.08 -0.09 -0.05 -0.01 0.15 0.10 0.14 0.15 0.22 0.40** 0.56** - 

^Pearson Product-Moment correlations on the lower diagonal, Spearman rho correlations on the upper diagonal 
*p<0.01, **p<0.001 
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Table 22: Item-scale reliability statistics for various combinations of items within the broad ‘disorganisation” and “mania” groupings 
identified by cluster analysis 

Items 
Alpha 

(standardised 
items) 

Mean inter-
item 

correlation 

Range of 
inter-item 

correlations 

Range of item-
total 

correlations 

Range of 
squared 
multiple 

correlations 

Reliability 
improved if 

items 
removed? 

Range in item 
base rates 

Hostility 0.69 0.43 0.28-0.66 0.34-0.64 0.12-0.46 Yes 14-20% 
Hostility* 0.79 0.66 0.66-0.66 0.66-0.66 0.43-0.43 - 17-20% 
Excitement 0.87 0.77 0.77-0.77 0.77-0.77 0.60-0.60 - 13-14% 
Bizarre Behaviour 0.51 0.34 0.34-0.34 0.34-0.34 0.12-0.12 - 12-28% 
Inappropriate Affect - - - - - - 13% 
Grandiosity 0.82 0.60 0.40-0.85 0.51-0.84 0.34-0.78 Yes 17-31% 
Grandiosity* 0.92 0.85 0.85-0.85 0.85-0.85 0.72-0.72 - 29-31% 
Conceptual Disorganisation 0.77 0.45 0.35-0.69 0.48-0.73 0.24-0.55 No 10-25% 
Hostility, Conceptual Disorganisation 0.74 0.28 0.02-0.69 0.33-0.60 0.26-0.58 ~ 10-25% 
Hostility*, Conceptual Disorganisation 0.71 0.29 0.02-0.69 0.28-0.64 0.24-0.57 Yes 10-25% 
Hostility, Bizarre Behaviour 0.62 0.24 0.01-0.66 0.21-0.50 0.14-0.47 Yes 12-28% 
Hostility*, Bizarre Behaviour 0.58 0.26 0.01-0.66 0.22-0.48 0.14-0.45 Yes 12-28% 
Hostility, Bizarre Behaviour* 0.65 0.31 0.19-0.66 0.26-0.57 0.07-0.46 Yes 14-28% 
Hostility*, Bizarre Behaviour* 0.63 0.36 0.20-0.66 0.23-0.54 0.05-0.44 Yes 17-28% 
Hostility, Bizarre Behaviour, Inappropriate Affect 0.61 0.21 -0.02-0.66 0.18-0.51 0.13-0.48 Yes 12-28% 
Hostility*, Bizarre Behaviour, Inappropriate Affect 0.59 0.22 -0.02-0.66 0.18-0.49 0.13-0.46 Yes 12-28% 
Hostility, Inappropriate Affect 0.62 0.29 0.02-0.66 0.20-0.60 0.06-0.47 Yes 13-20% 
Hostility*, Inappropriate Affect 0.63 0.36 0.21-0.66 0.24-0.56 0.06-0.44 Yes 13-20% 
Conceptual Disorganisation, Excitement 0.75 0.34 0.02-0.77 0.34-0.69 0.30-0.68 ~ 10-25% 
Conceptual Disorganisation, Bizarre Behaviour 0.75 0.34 0.04-0.69 0.24-0.74 0.19-0.65 Yes 10-28% 
Conceptual Disorganisation, Excitement, Bizarre Behaviour 0.76 0.28 0.02-0.77 0.25-0.63 0.22-0.69 Yes 10-28% 
Conceptual Disorganisation + ‘illogicality’ 0.78 0.42 0.19-0.69 0.45-0.72 0.25-0.62 No 10-25% 
Conceptual Disorganisation (+’illogicality’), Excitement 0.77 0.32 0.02-0.77 0.32-0.69 0.30-0.69 Yes 10-25% 
Conceptual Disorganisation, Excitement, Bizarre Behaviour, Inappropriate Affect, 
Grandiosity 

0.74 0.19 -0.12-0.85 0.15-0.53 0.27-0.84 Yes 10-31% 

Excitement, Bizarre Behaviour 0.61 0.28 0.10-0.77 0.27-0.52 0.13-0.62 Yes 12-28% 
Excitement, Inappropriate Affect 0.56 0.30 0.06-0.77 0.07-0.55 0.01-0.60 Yes 13-14% 
Excitement, Bizarre Behaviour, Inappropriate Affect, Grandiosity 0.70 0.23 -0.02-0.85 0.25-0.70 0.17-0.83 Yes 13-31% 
Bizarre Behaviour*, Inappropriate Affect 0.43 0.28 0.28-0.28 0.28-0.28 0.08-0.08 - 13-28% 
Bizarre Behaviour, Grandiosity 0.72 0.35 0.14-0.85 0.30-0.81 0.16-0.81 Yes 12-31% 
Bizarre Behaviour, Grandiosity* 0.70 0.38 0.15-0.85 0.33-0.74 0.16-0.74 Yes 12-31% 
Bizarre Behaviour*, Grandiosity 0.73 0.40 0.14-0.85 0.24-0.84 0.18-0.81 Yes 17-31% 
Inappropriate Affect, Grandiosity 0.73 0.41 0.13-0.85 0.24-0.82 0.11-0.79 Yes 13-31% 
Notes: Hostility* refers to the ‘hostility’ cluster with the item ‘disturbance of volition’ removed 
Grandiosity* refers to the ‘grandiosity’ cluster with the item ‘religious delusions’ removed 
Bizarre Behaviour* refers to solely the ‘bizarre social and sexual behaviour’ item (i.e. the ‘Bizarre Behaviour” cluster with the item ‘illogicality’ removed) 
- refers to an index not able to be calculated due to the nature of the number of items involved 
~ denotes the fact that similar scale alpha statistics would be produced if items were removed 
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Figure 8: Distribution of items contributing to the ‘hostility’ 
symptom grouping 

Figure 9: Distribution of items contributing to the ‘conceptual 
disorganisation’ symptom grouping 
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Figure 10: Distribution of items contributing to the ‘excitement’ 
symptom grouping  

Figure 11: Distribution of items contributing to the ‘grandiosity’ 
symptom  grouping 
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Inappropriate Affect 

Although this concept is represented only by a single item in the SANS, this issue has 

been identified as a unique component of the clinical picture seen amongst those 

diagnosed with schizophrenia by several studies of the structure of symptoms within 

psychosis (Lin et al., 1998; Stuart et al., 1995; Vazquez-Barquerro et al., 1996). This item 

was clearly quite independent in the symptom correlation matrix, showing only 

significant (p<0.01) but small (r≤0.3) correlations with the items ‘bizarre social and 

sexual behaviour’ and ‘grandiose delusions’, and smaller (r>0.20) non-significant 

correlations with the new ‘hostility’ cluster items and ‘religious delusions’ (Table 21). It is 

noteworthy that, in difference to the subscale structure of the SANS, the item 

‘inappropriate affect’ shares no significant correlations with any of the other items from 

this instrument (Figure 7). Examination of reliability statistics in Table 22, however, 

shows that while ‘inappropriate affect’ may correlate with the items and/or clusters of 

‘bizarre behaviour’, ‘grandiosity’ and ‘hostility’, such combinations would lead to very 

poor representations of the variance contained within the ‘inappropriate affect’ item, 

with item-scale squared multiple correlation values falling at 11% or below in each 

instance, with coefficient alphas substantially increased on removal of ‘inappropriate 

affect’ from each combination.  

 

As such, the item ‘inappropriate affect’ appears to represent an independent symptom 

construct within this dataset, as little or none of its variance can be explained by other 

symptoms or hypothesised syndromes examined here. This independence is supported 

by several other studies of the symptom structure within individuals diagnosed with 

schizophrenia and the psychoses more generally (Lin et al., 1998; Stuart et al., 1995; 

Vazquez-Barquerro et al., 1996). However, given that this symptom is very poorly 
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represented among the current sample (clearly present in just 13% of the cohort), it is 

possible that any correlations between this item and external variables may reflect 

spurious associations rather than generalisable relationships, and as such this will not be 

examined in subsequent studies of external validity of the model of symptoms developed 

here (the second and third components of the current study).  

 

Bizarre Behaviour 

The initial cluster analysis combines the SAPS items ‘bizarre social and sexual behaviour’ 

and ‘illogicality’ (of speech) into a cluster which is clinically sensible and could be 

appropriately labelled ‘bizarre behaviour’. The combination appears to have been made 

on the basis of the Pearson correlation between the two items of 0.34 (significant at 

p<0.01), which is the largest correlation between the item ‘bizarre social and sexual 

behaviour’ and any other symptom item in the dataset (Figure 7). However, when 

combined into a scale, just 12% of the variance in each item is reflected in this total 

(Table 22), which would argue against their combination. As is displayed in Table 21, the 

item ‘illogicality’ has more substantial correlations with the items contained within the 

cluster of ‘Conceptual Disorganisation items’, ranging from r=0.19-0.60, with all but one 

of these correlations significant at p<0.01. As such, this item appears to be more strongly 

associated with the concept of thought disorder (discussed below), and its clustering with 

the ‘bizarre social and sexual behaviour’ item is likely to reflect an artefact of the 

agglomerative process used in the cluster analysis in which items are allocated to clusters 

on the basis of similarity but can not be re-assigned once subsequent clusters are made 

and the profile of the group changes (Lorr, 1993).  
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The single item ‘bizarre social and sexual behaviour’ shares significant (p<0.01) 

correlations with the items ‘tangentiality’, ‘inappropriate affect’ and ‘grandiose delusions’, 

as well as small but notable (r<0.20) correlations with the items in the ‘hostility’ cluster. 

Examination of the correlation matrix (Table 21) and reliability statistics (Table 22) 

suggest against combining this item with any of these symptom clusters, either due to a 

lack of correlation between items (the item is uncorrelated with 3 of the 4 initial items 

within the Conceptual Disorganisation grouping) or a poor representation of its variance 

in a resulting combined scale (8% if combined with inappropriate affect, 18% if 

combined with the ‘grandiosity’ cluster).  

 

In sum, while this leaves just a single item, the ‘bizarre social and sexual behaviour’ 

symptom is well represented in the current cohort (being clearly present in 28% of the 

sample), has established independence from other symptoms in the matrix, and is a 

concept clearly important to the clinical picture in schizophrenia, so much so that it 

forms part of one of the symptoms characteristic for such a diagnosis (APA, 1994). As 

such, the single item ‘bizarre social and sexual behaviour’ will be used to represent the 

concept ‘bizarre behaviour’ in the working model of symptom structure examined in the 

current study. 

 

Conceptual Disorganisation 

The initial cluster analysis process combines the SAPS items ‘loosening of associations’, 

‘tangentiality’, ‘circumstantiality’ with the SANS item ‘poverty of speech content’. While 

the latter term was originally envisaged by Andreasen and colleagues to reflect the 

concept of alogia, subsequent studies have shown that this is not the case (Andreasen et 

al., 1995). These items are all relatively strongly associated (all correlations are greater 



 174

than 0.35 and hence significant at p<0.001: Table 21), and are clinically consistent in 

reflecting the concept of ‘Conceptual Disorganisation’. However, as discussed above, the 

item ‘illogicality’, originally part of the same SAPS subscale as three of these items, but 

associated in the initial cluster analysis with the concept of ‘bizarre behaviour’, shares 

significant correlations (r>0.28, p<0.01) with these three SAPS items, and noteworthy 

(r=0.19) correlations with ‘poverty of speech content’ from the SANS (Table 21). The 

internal consistency statistics (Table 22) indicate that the combination of ‘illogicality’ with 

the other items clustered as a ‘Conceptual Disorganisation’ grouping has a limited but 

beneficial effect on the reliability (coefficient alpha = 0.78) of this item combination and 

that the resultant scale reflects the variance in the component items relatively well (R2 

ranging between 0.25 and 0.62). Consistent with these findings, examination of these five 

items through factor analysis (using the Alpha factoring method for factor extraction) 

confirmed the unidimensionality of this symptom group.  

 

Examination of the correlation matrices in Table 21 and Figure 7 indicates that individual 

items in this new cluster of symptoms share significant correlations with other items in 

the set, such as the associations between ‘tangentiality’ and several cognitive dysfunction 

items, however, in no instance are these correlations shared by all items within this 

‘Conceptual Disorganisation’ grouping. There are significant correlations between three 

of these ‘thought disorder’ items and the symptoms clustered as ‘excitement’ (although 

there are an equal number of clearly uncorrelated relationships between these component 

items: Table 21). Comparison of the reliability statistics for such a combination (Table 

22) suggests that this would not have a substantial effect on the coefficient alpha in 

comparison to that for the ‘conceptual disorganisation’ items alone (Cronbach alpha = 

0.77 for the items alone, and 0.76 when these items are combined with the items within 

the ‘excitement’ cluster). However, this would involve the combination of totally 
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uncorrelated items (the correlation between the item ‘poverty of content of speech’, for 

example is r=0.02 with the item ‘pressure of speech’ and r=0.08 with the item 

‘excitement’), which is inconsistent with the notion of a syndrome, as this would suggest 

that all items within the posited syndrome would be functionally equivalent and 

interchangeable, which is clearly not the case. Further, the Cronbach alpha values for the 

‘excitement’ items would be substantially increased if they were removed from this 

grouping with the ‘conceptual disorganisation’ items.  

 

The item distributions of the group of five symptoms are presented in Figure 9 below. 

While the distributions for three of these symptom items are similar (‘poverty of content 

of speech’, ‘circumstantiality’ and ‘illogicality’), this is clearly not consistent for all items 

within this proposed grouping, and these patterns do not markedly differ from many 

others in the item set (Figures 10-19). As such, it is unlikely that the combination of these 

items independent from others in the set is purely due to statistical artefact. Additionally, 

while the items all relate to peculiarities of speech, the detailed and specific definitions of 

each symptom item ensure that the relationships identified between these items is not 

simply a result of definitional overlap within the instrument. Given these considerations, 

the combination of the five items of ‘poverty of content of speech’, ‘loose associations’, 

‘tangentiality’, ‘circumstantiality’ and ‘illogicality’ into a grouping representing the concept 

of ‘conceptual disorganisation’ will be used within the current study. 

 

Excitement 

The PANSS item of ‘excitement’ and the SAPS item of ‘pressure of speech’ were 

strongly correlated in this dataset, reflecting their shared item content, and were 

combined by the cluster analysis into a grouping best described as reflecting the clinical 
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concept of ‘excitement’. Reliability statistics (Table 22) clearly illustrate that such a 

combination is appropriate, with this combination of items into a scale reflecting 60% of 

the variance of each individual item, and achieving an extremely high coefficient alpha 

value (0.87). As would be expected, factor analysis (using the Alpha factoring method for 

factor extraction) confirmed the unidimensionality of these two items. Again consistent 

with the overlap in item content, the distribution of scores of these two items is very 

similar (Figure 10), although not substantially different from many others in the item set, 

such as ‘poor impulse control, aggressive and agitated behaviour’ or ‘religious delusions’. 

As such, it is unlikely that the combination of these items independent from others in the 

set is purely due to statistical artefact. 

 

These two items share few relationships with other items in the dataset (Figure 7), with 

the exception of strong inverse associations with several negative symptom items, and 

some of the items within the ‘conceptual disorganisation’ item cluster. However, as 

discussed above, while four of the ten shared Pearson correlation coefficients between 

these ‘excitement’ items and ‘conceptual disorganisation’ items are greater than 0.20, an 

equal number are 0.10 or less, and, as discussed above, these two groupings are better 

considered as independent concepts within the current data set. However, while these 

two symptoms appear to be sufficiently independent and relevant to the clinical picture 

among those diagnosed with schizophrenia, given that these symptoms are poorly 

represented within the current cohort (clearly present in just 13 and 14% of the 

participants respectively), it is possible that any correlations between this grouping and 

external variables within the current study may reflect spurious associations rather than 

generalisable relationships, and as such this grouping will not be examined in subsequent 

studies of external validity of the model of symptoms developed here (the second and 

third components of the current thesis).  
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Grandiosity 

The SAPS items of ‘religious delusions’ and ‘grandiose delusions’, along with the PANSS 

item ‘grandiosity’ were grouped together in the initial cluster analysis and share the 

underlying theme of an exaggerated sense of self-importance. While this is certainly a 

clinically logical combination of items, with moderately strong (r≥0.40) and significant 

(p<0.001) correlations between all three items (Table 21), examination of the item 

reliability statistics (Table 22) suggests that the internal reliability of this grouping would 

increase substantially if the item ‘religious delusions’ was removed (rising from an 

acceptable 0.82 to 0.92). However, this is driven by the strongly overlapping item content 

and definition between the other two items. Given that the coefficient alpha value for the 

three-item combination is acceptable (0.82), there are significant correlations between all 

items, and the resultant combination of all items still reflects the variance of each 

component moderately well (item-total R2 range between 0.34 and 0.78), there is 

insufficient reason to separate these. This is supported by a factor analysis of these three 

items (using the Alpha factoring method for factor extraction), which confirmed the 

unidimensionality of this trio. 

 

As displayed in Table 21, the three grandiosity items share noteworthy correlations with 

the items ‘bizarre social and sexual behaviour’ (r=0.14-0.33) and ‘inappropriate affect’ 

(r=0.13-0.27; while the single item ‘religious delusions’ shares correlations with several 

symptoms of reality distortion: Figure 7). As discussed in the sections above, item 

reliability statistics suggest against the combination of the ‘grandiosity’ groupings with 

either of these concepts, as the combination would reflect a relatively small amount of 

the variance of the newly combined items (item-total R2 for ‘inappropriate affect’ in such 

a combination would be 0.11; and 0.18 for ‘bizarre behaviour’).  
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The item distributions of the group of three symptoms are presented in Figure 11 below. 

While the distributions for the ‘grandiosity’ and ‘grandiose delusions’ are similar due to 

their overlap in content (although not exactly consistent due to differing definitions 

between the SAPS and PANSS in regard to ratings of severity of such behaviour), that of 

‘religious delusions’ is somewhat different, although none of these patterns markedly 

differ from others in the general symptom item set (Figures 12-19). As such, it is unlikely 

that the combination of these items independent from others in the set is purely due to 

statistical artefact. Additionally, while there are similarities in the presentation of those 

experiencing ‘grandiose’ and ‘religious delusions’, the detailed and specific definitions of 

each of these symptom items in the SAPS ensure that the relationships identified 

between these items is not simply a result of definitional overlap within the instrument. 

As such, consistent with the findings of other authors (Cardno et al., 1997; Lin et al., 

1998; McGorry et al., 1998; Minas et al., 1992; Stuart et al., 1995), this grouping of 

symptoms representing the concept of ‘grandiosity’ appears independent enough, and is 

sufficiently well-represented in the cohort (these symptoms clearly present in between 17 

and 31% of the participants) to merit consideration in the symptom model examined in 

subsequent stages of this study.  

 

Reality Distortion 

The initial cluster analysis solution combined eleven items from the SAPS and one item 

from the PANSS general subscale into a broad cluster easily labelled as representing 

‘reality distortion’ (Table 23), which bears a resemblance to the similarly named symptom 

grouping often identified in three-factor principal components analyses of the SANS and 

SAPS subscale scores (e.g. Grube, Bilder & Goldman, 1998; Smith, Mar & Turo, 1998). 

Despite the wide range of symptoms involved in this grouping, item-scale reliability 
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analyses for all these items combined (Table 24) produces an acceptable Cronbach 

coefficient alpha value (0.73), and also a relatively good explanation of the variance of the 

contributing items (item-scale squared multiple correlations range between 0.29 and 

0.57). However, while there are a number of shared inter-correlations amongst these 

items, these are in general relatively weak, with less than half of these correlations greater 

than r=0.3, and almost one-third being less than r=0.2. As such, the individual items in 

this broad clustering, while related, are clearly not homogeneous, and could not be 

considered interchangeable. Given this, it would be worthwhile to examine the 

consistency and independence of the smaller symptom groupings identified through the 

initial cluster analysis.  

 

Loss of Boundary Delusions 

The last group of symptoms to be combined into the larger ‘reality distortion’ grouping 

by the initial cluster analytic process was a group of five items from the SAPS 

“Delusions” subscale: ‘ideas and delusions of reference’, ‘delusions of thought insertion’, 

‘delusions of mind reading’, delusions of being controlled’, and ‘delusions of thought 

broadcasting’. All but one of the correlations amongst these items is significant at 

p<0.01, and their combination is clearly clinically sensible. The label ‘loss of boundary 

delusions’ reflects the item content of this symptom group moderately well. Reliability 

statistics (Table 24) are comparable with the values obtained through the combination of 

all items within the larger ‘reality distortion’ cluster (coefficient alpha = 0.72, item-scale 

R2 range between 0.22-0.29) but without the problem of combining clearly uncorrelated 

items. The unidimensionality of this group of five items was confirmed through factor 

analysis (using the Alpha factoring method for factor extraction). 
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Table 23: Correlations between symptoms within the broad ‘reality distortion’ grouping^ identified through cluster analysis 

 Somatic 
concern 

Somatic or 
tactile 

hallucinations 

Somatic 
delusions 

Auditory 
hallucinations 

Voices 
conversing 

Voices 
commenting 

Visual 
hallucinations 

Ideas and 
delusions of 

reference 

Thought 
insertion 

Delusions of 
mind reading 

Delusions of 
being 

controlled 

Thought 
broadcasting 

Somatic concern - 0.30* 0.29* 0.23 0.17 0.15 0.13 0.28* 0.29* 0.18 0.19 0.13 
Somatic or tactile 

hallucinations 0.46** - 0.47** 0.33* 0.36** 0.31* 0.29* 0.38** 0.27* 0.19 0.28* 0.05 

Somatic delusions 0.47** 0.53** - 0.36** 0.29* 0.41** 0.19 0.32* 0.25 0.16 0.32* 0.16 
Auditory 

hallucinations 0.25 0.35** 0.36** - 0.64** 0.59** 0.30* 0.30* 0.30* 0.28* 0.25 0.19 

Voices conversing 0.17 0.25 0.22 0.66** - 0.66** 0.11 0.34** 0.25 0.15 0.24 0.16 
Voices 

commenting 0.13 0.28* 0.23 0.57** 0.54** - 0.18 0.26* 0.40** 0.17 0.32* 0.09 
Visual 

hallucinations 0.12 0.33* 0.16 0.34* 0.23 0.34* - 0.25 0.10 0.18 -0.06 0.10 
Ideas and delusions 

of reference 0.28* 0.41** 0.38** 0.33* 0.34** 0.24 0.33* - 0.40** 0.35** 0.25 0.37** 

Thought insertion 0.33* 0.28* 0.33* 0.35** 0.31* 0.40** 0.15 0.41** - 0.27* 0.51** 0.32* 
Delusions of mind 

reading 0.15 0.24 0.18 0.33* 0.18 0.22 0.19 0.37** 0.33* - 0.38** 0.29* 
Delusions of being 

controlled 0.20 0.35** 0.40** 0.26 0.17 0.16 -0.06 0.21 0.41** 0.34** - 0.28* 
Thought 

broadcasting 0.08 0.07 0.26* 0.14 0.10 0.03 0.13 0.34* 0.31* 0.31* 0.36** - 
^Pearson Product-Moment correlation coefficients on the lower diagonal, Spearman’s Rank Correlation Coefficients on the upper diagonal 
*p<0.01, **p<0.001 
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Table 24: Item-scale reliability statistics for various combinations of items within the broad ‘reality distortion’ grouping identified by 
cluster analysis 

Items 
Alpha 

(standardised 
items) 

Mean inter-
item 

correlation 

Range of 
inter-item 

correlations 

Range of 
item-total 

correlations 

Range of 
squared 
multiple 

correlations 

Reliability 
improved if 

items 
removed? 

Range in 
item base 

rates 

Somatisation 0.74 0.49 0.46-0.53 0.53-0.59 0.28-0.35 No 14-18% 
Auditory Hallucinations 0.81 0.59 0.54-0.66 0.61-0.70 0.37-0.50 No 13-52% 
Visual Hallucinations - - - - - - 15% 
Loss of Boundary Delusions 0.72 0.34 0.21-0.41 0.45-0.52 0.22-0.29 No 13-58% 
Paranoia 0.87 0.78 0.78-0.78 0.78-0.78 0.60-0.60 - 41-41% 
Somatisation, Grandiosity 0.73 0.31 -0.04-0.85 0.24-0.59 0.33-0.79 Yes 14-52% 
Somatisation, Auditory Hallucinations 0.78 0.36 0.13-0.66 0.38-0.67 0.29-0.54 No 13-52% 
Somatisation, Visual Hallucinations 0.68 0.35 0.12-0.53 0.26-0.62 0.11-0.40 Yes 14-18% 
Somatisation, Loss of Boundary Delusions 0.79 0.31 0.07-0.53 0.39-0.57 0.24-0.43 No 13-58% 
Somatisation, Auditory Hallucinations, Visual Hallucinations 0.78 0.33 0.12-0.66 0.36-0.67 0.20-0.55 No 13-52% 
Somatisation, Grandiosity, Auditory Hallucinations 0.78 0.28 -0.04-0.85 0.28-0.54 0.34-0.82 ~ 13-52% 
Somatisation, Grandiosity, Auditory Hallucinations, Visual Hallucinations 0.79 0.27 -0.04-0.85 0.28-0.56 0.21-0.81 ~ 13-52% 
Somatisation, Auditory Hallucinations, Visual Hallucinations, Loss of Boundary Delusions 0.73 0.28 -0.06-0.66 0.32-0.62 0.29-0.57 No 13-58% 
Somatisation, Auditory Hallucinations, Visual Hallucinations, Loss of Boundary Delusions, 
Paranoia 0.82 0.24 -0.09-0.78 0.29-0.63 0.30-0.67 Yes 13-58% 

Somatisation, Grandiosity, Auditory Hallucinations, Visual Hallucinations, Loss of Boundary 
Delusions 0.82 0.23 -0.20-0.85 0.22-0.59 0.30-0.82 Yes 13-52% 

Somatisation, Grandiosity, Auditory Hallucinations, Visual Hallucinations, Loss of Boundary 
Delusions, Paranoia 0.82 0.21 -0.20-0.85 0.20-0.60 0.30-0.82 Yes 13-52% 

Auditory Hallucinations, Grandiosity 0.75 0.34 0.03-0.85 0.39-0.56 0.44-0.80 No 13-52% 
Auditory Hallucinations, Visual Hallucinations 0.76 0.44 0.23-0.66 0.35-0.70 0.15-0.51 Yes 13-52% 
Auditory Hallucinations, Paranoia 0.76 0.39 0.10-0.78 0.47-0.65 0.38-0.62 No 13-52% 
Auditory Hallucinations, Grandiosity, Visual Hallucinations 0.76 0.31 0.03-0.85 0.35-0.58 0.16-0.80 No 13-52% 
Auditory Hallucinations, Visual Hallucinations, Loss of Boundary Delusions 0.78 0.29 -0.06-0.66 0.33-0.62 0.24-0.55 No 13-58% 
Auditory Hallucinations, Visual Hallucinations, Paranoia 0.75 0.33 0.08-0.78 0.30-0.64 0.15-0.62 Yes 13-52% 
Auditory Hallucinations, Loss of Boundary Delusions 0.78 0.31 0.03-0.66 0.34-0.60 0.24-0.54 No 13-58% 
Visual Hallucinations, Grandiosity 0.71 0.38 0.10-0.85 0.19-0.76 0.05-0.78 Yes 15-31% 
Visual Hallucinations, Loss of Boundary Delusions 0.70 0.28 -0.06-0.41 0.25-0.53 0.14-0.31 Yes 13-58% 
Visual Hallucinations, Paranoia 0.58 0.32 0.08-0.78 0.09-0.64 0.01-0.60 Yes 15-41% 
Loss of Boundary Delusions, Grandiosity 0.68 0.21 -0.20-0.85 0.22-0.53 0.25-0.78 Yes 13-58% 
Loss of Boundary Delusions, Paranoia 0.69 0.24 -0.06-0.78 0.33-0.55 0.23-0.64 No 13-58% 
Loss of Boundary Delusions, Auditory Hallucinations, Paranoia 0.78 0.26 -0.06-0.78 0.28-0.59 0.25-0.66 No 13-58% 
Loss of Boundary Delusions, Auditory Hallucinations, Visual Hallucinations, Paranoia 0.78 0.25 -0.06-0.78 0.29-0.61 0.25-0.66 No 13-58% 

 
 



 182 

0

5

10

15

20

25

30

35

40

1 2 3 4 5

Severity

F
re

q
u

en
cy

Ideas and delusions of reference

Thought insertion

Delusions of mind reading

Delusions of being controlled

Thought broadcasting

 

0

5

10

15

20

25

30

35

40

1 2 3 4 5

Severity

F
re

q
u

en
cy

Somatic concern

Somatic or tactile delusions

Somatic Hallucinations

 
Figure 12: Distribution of items contributing to the ‘loss of 
boundary delusions’ symptom grouping  

Figure 13: Distribution of items contributing to the ‘somatization’ 
symptom grouping 
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Figure 14: Distribution of items contributing to the ‘auditory 
hallucinations’ symptom grouping  

Figure 15: Distribution of items contributing to the ‘paranoia’ 
symptom grouping 
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Some of the items contained within the ‘loss of boundary delusion’ grouping display 

significant correlations with items within the ‘somatisation’, ‘auditory hallucinations’, 

‘visual hallucinations’ and the larger ‘affective disturbance’ grouping. However, 

importantly, these correlations are not consistently held for all items within the ‘loss of 

boundary delusion’ grouping, and with only a single exception (the correlation between 

‘delusions of being controlled’ and ‘somatic delusions’) these correlations are not larger 

than those seen with other items within the proposed ‘loss of boundary delusions’ 

grouping (Table 23). Item-scale reliability analyses for the characteristics of the ‘loss of 

boundary delusions’ items if combined with those from the ‘auditory hallucinations’, 

‘visual hallucinations’, ‘somatisation’, ‘grandiose’ or ‘paranoia’ items (Table 24) indicate 

that, while each such combination would not have substantial effects on either the 

coefficient alpha or squared multiple item-scale correlation values for the combination in 

comparison to those for just the ‘loss of boundary delusions’ group of items on their 

own (although this is possibly more reflective of the tendency of Cronbach alpha to 

increase with the number of items than it is of the quality of any such combined 

grouping: Green, Lissitz & Mulaik, 1977), in each case this would produce almost as 

many uncorrelated items within the combined whole as it would add related items. As 

such, the resultant combinations would not reflect a homogeneous set of items and 

would detract from the clinical interpretability of any relationships between the factor 

and external variables such as neuropsychological or neurological factors. 

 

The item distributions of the group of five symptoms (Figure 12) are clearly not uniform, 

although these distribution patterns also do not markedly differ from many others in the 

item set (Figures 13-19). As such, it is unlikely that the combination of these items 

independent from others in the set is purely due to statistical artefact. Additionally, it is 

clear that the items are not combined as a result of definitional overlap, given the clear 
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distinction between all these items within the SAPS. The initial symptom grouping of five 

items, then, as identified through the initial cluster analysis, will be used in the symptom 

model examined in subsequent stages of this study, to represent the clinical concept of 

‘loss of boundary delusions’.  

 

Somatisation 

The initial clustering solution combined two items from different SAPS subscales: 

‘somatic or tactile hallucinations’, ‘somatic delusions’ with one item from the PANSS 

general subscale: ‘somatic concern’. These items share moderately strong Pearson 

correlation coefficients (r=0.46-0.53: Table 23) and the thematic clinical issue of 

overvalued ideas as to somatic matters they may be experiencing (or believe they are 

experiencing). Possibly reflective of the overlap in thematic content of these three items, 

as can be seen in Figure 13, there is a similarity in the distribution of their ratings. 

However, similar distributions are also seen elsewhere in the symptom item set (Figures 

14-19), and as such it is unlikely that such similarities in distribution alone has lead to the 

distinction of this group of symptoms from others in the matrix. Item-scale reliability 

analyses (Table 24) show that there is an acceptable Cronbach coefficient alpha for the 

combination of these items (0.74) and around 30% of the variance of the individual items 

is reflected in the combined scale (item-scale squared multiple correlation coefficients 

range between 0.28 and 0.35). Consistent with this, examination of these three items 

through factor analysis (using the Alpha factoring method for factor extraction) 

confirmed the unidimensionality of this item combination.  

 

However, there are two matters that need to be considered before this symptom 

combination can be examined further. Firstly, this combination is an excellent example 
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of the concern that the identified symptom structure seen within individuals is highly 

dependent on the items used in the analysis (see, for example Peralta & Cuesta, 2001; 

Stuart et al., 1999). The item ‘somatic concern’ shares strong correlations with the items 

in this proposed groupings, but relates poorly to all other items within the broader ‘reality 

distortion’ grouping (with the exception of two items within the ‘loss of boundary 

delusions’ grouping). However, as indicated in Table 23, the items ‘somatic or tactile 

hallucinations’ and ‘somatic delusions’ share notable correlations with other 

hallucinations and delusions respectively (and in the latter case, both) within the ‘reality 

distortion’ grouping, albeit to a lesser extent than the shared relationships between the 

items relating to ‘somatisation’. Without the influence of the item ‘somatic concern’, it is 

possible that the other items would merge in with other hallucinations and delusions 

respectively. Indeed, in studies of symptom structure in the psychoses taking a 

correlational approach, or using both SANS, SAPS, and BPRS items, an independent 

‘somatisation’ symptom grouping has been identified (Lin et al., 1998; Stuart et al., 1995), 

while in factor-analytic studies of the SANS and SAPS alone, these items either merge 

with other hallucination and delusion items respectively (Minas et al., 1992; Peralta & 

Cuesta, 1999; Shtasel et al., 1992), or are not included from the factor solution on the 

basis of low correlations with the factors that explain the most amount of variance in the 

dataset (Toomey et al., 1997). The second problem within the current dataset is that these 

symptoms are not well represented within the participant cohort, being clearly present in 

just 14-18% of those interviewed. As such, the mixed pattern of correlations between 

somatic and other symptoms may be more reflective of the particular clinical 

presentations of this small group of individuals experiencing these symptoms than would 

be identified in a larger sample.  
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While there exists this lack of clarity about where these symptoms are best placed from 

the literature, and the strong correlations between items within the ‘somatisation’ 

grouping compared with the inconsistent correlations between these individual items and 

other ‘reality distortion’ groupings arguing against combinations with other symptom 

clusters in the current dataset, it would appear prudent to treat these symptoms as a 

group independent of others within the current symptom model, particularly given the 

low prevalence of such symptoms within the current sample. However, because the low 

representation of these symptoms within the current group of participants, it is possible 

that any correlations between this grouping and external variables within the current 

study may reflect spurious associations rather than generalisable relationships, and as 

such this grouping will not be examined in subsequent studies of external validity of the 

model of symptoms developed here (the second and third components of the current 

study). 

 

Auditory and Visual Hallucinations 

The initial cluster analysis process combined the somatisation, auditory and visual 

hallucination items at a relatively early stage of the procedure. As discussed above, the 

items comprising the ‘somatisation’ grouping share inconsistent relationships with the 

auditory and visual hallucination items, and hence are, for the purposes of the current 

study, considered separately. The three SAPS auditory hallucination symptom items are 

all very strongly correlated (r ≥ 0.54, p<0.001: Table 23) despite a substantial difference 

in their base rates (being clearly present in between 13 and 52% of the participants). 

Reliability indices (Table 24) show a good Cronbach coefficient alpha for this trio of 

auditory hallucination symptoms (0.81) and moderate but acceptable item-total squared 

multiple correlations when combined (R2=0.37-0.50). Similarly, the unidimensionality of 
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these three items was supported by factor analysis (using the Alpha factoring method for 

factor extraction). 

 

Visual hallucinations, measured by a single item in the SAPS, shares moderate 

correlations with the three ‘auditory hallucinations’ items (Pearson correlation 

coefficients ranging between 0.24 and 0.34). However, when this is combined with the 

group of ‘auditory hallucination’ items, the resultant scale is dominated by variance 

representing the auditory hallucination items, with just 15% of the variance from the 

‘visual hallucinations’ item being reflected in the resulting scale. Moreover, the analyses 

indicate that the coefficient alpha for the scale would increase substantially on removal of 

the ‘visual hallucinations’ item from the group (increasing from 0.76 to 0.81). It is also 

clear that this distinction between the hallucinations in different modalities is not simply 

a reflection of the ‘auditory hallucination’ items all measuring exact same issue (as was 

the case with the PANSS item ‘grandiosity’ and the SAPS ‘grandiose delusions’ discussed 

above) as these aspects of such hallucinations are very explicitly defined – as evidenced 

by the substantial range in item base rates (13-52% of the sample) among these items. 

Additionally, there is little similarity in the rating distributions of these items (Figure 14), 

and as such it is unlikely that their correlation is simply reflective of distributional 

characteristics. Importantly, there is a very poor representation of symptoms of visual 

hallucination within the participants interviewed (clearly present in just 15% of the 

cohort) and so it is difficult to establish whether any relationships seen in the current 

matrix are robust or potentially artifactual.  

 

Existing studies in the literature examining the structure of symptoms among individuals 

diagnosed with schizophrenia offer little guidance on this problem. The majority of such 

work has arisen either from examination of the PANSS, or on the subscale scores of the 
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SANS and SAPS, both of which combine hallucinations in all modalities into a single 

item a priori. Studies examining the SAPS and SANS at item level also offer inconsistent 

findings, with many studies excluding visual hallucinations from the analysed item set 

because of a poor base rate (e.g. Malla, Norman, Williamson, Cortese & Diaz, 1993; 

Silver et al., 1993), some excluding the item from the solution as it did not load on any of 

the factors that explained the most variance in a low-dimensional solution (4 or 5 factors: 

Peralta & Cuesta, 1999; Toomey et al., 1997), while others indicate that it combined with 

auditory hallucinations (but not hallucinations from other modalities: Stuart et al., 1995) 

or, in higher-order factor-analytic solutions, required a factor independent of auditory 

hallucinations (Toomey et al., 1997 nine factor model; Peralta & Cuesta, 1999 five and 

twelve factor models).  

 

On the evidence available here, it would not be appropriate to combine visual 

hallucinations with the trio of auditory hallucination items as the resultant scale does not 

reflect the variance of the former item, and this may undermine the identification of any 

associations with external variables such as neuropsychological or neurological 

dysfunctions. Similarly, the low correlations between these items and other groupings 

within the ‘reality distortion’ cluster and groupings such as ‘grandiosity’ or ‘paranoia’ also 

preclude the joining of either auditory or visual hallucinations with such symptoms 

(Figure 7). As such, the clinical concepts of ‘auditory hallucinations’ and ‘visual 

hallucinations’ are worthy of further examination as hypothesised independent symptom 

constructs present within the clinical picture of individuals diagnosed with schizophrenia. 

However, the low prevalence of the ‘visual hallucination’ symptom within the current 

cohort does not allow for a clear examination of the relationships between visual 

hallucinations and external variables, and as such, this item/dimension will not be 

included in the symptom model used in subsequent stages of the current study, but, like 
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the somatisation and excitement groupings, is suggested as a potentially independent 

syndrome whose relationships with external variables or other symptoms should be 

examined in more detail in a larger participant sample where more robust and 

generalisable associations can be identified. 

 

 

Affective Disturbance 

 

Paranoia 

 

Two symptoms reflecting the concept of ‘paranoia’ (the PANSS item 

‘suspiciousness/persecution’, and the SAPS item ‘persecutory delusions’) were clustered 

with a broad group of negative symptoms in the initial cluster analysis process (Figure 5). 

However, the sorted matrix clustering process through BMDP (Figure 7) located this as a 

group of symptoms bridging affective disturbance-based items and those within the 

broad ‘reality distortion’ grouping.  
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Table 25: Correlations between symptoms within the broad ‘affective disturbance’ grouping^ identified through cluster analysis and 
examination of the sorted symptom correlation matrix 

Suspiciousness / 
persecution 

Persecutory 
delusions Anxiety Tension Depression Suicidality Guilt feelings Delusions of sin 

or guilt 
Suspiciousness / 

persecution - 0.77** 0.33* 0.07 0.36** 0.20 0.22 0.07 

Persecutory 
delusions 0.78** - 0.38** 0.06 0.29* 0.12 0.15 0.06 

Anxiety 0.35** 0.38** - 0.41** 0.40** 0.36** 0.28* 0.25 

Tension 0.06 0.04 0.41** - 0.13 0.16 0.09 0.04 

Depression 0.33* 0.24 0.44** 0.19 - 0.60** 0.35** 0.23 

Suicidality 0.20 0.11 0.35** 0.21 0.59** - 0.27* 0.23 

Guilt feelings 0.24 0.09 0.27* 0.10 0.33* 0.30* - 0.74** 

Delusions of sin 
or guilt 0.08 0.03 0.22 0.08 0.21 0.29* 0.72** - 

^Pearson Product-Moment correlations on the lower diagonal, Spearman’s Rank correlation coefficients on the upper diagonal 
*p<0.01, **p<0.001 
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Table 26: Item-scale reliability statistics for various combinations of items within the broad ‘affective disturbance’ grouping identified 
through cluster analysis and examination of the sorted symptom item correlation matrix 

Items 
Alpha 

(standardised 
items) 

Mean inter-
item 

correlation 

Range of 
inter-item 

correlations

Range of 
item-total 

correlations

Range of 
squared 
multiple 

correlations

Reliability 
improved if 

items 
removed? 

Range in 
item base 

rates 

Paranoia 0.87 0.78 0.78-0.78 0.78-0.78 0.60-0.60 - 41-41% 
Anxiety 0.58 0.41 0.41-0.41 0.41-0.41 0.17-0.17 - 41-70% 
Depression 0.75 0.59 0.59-0.59 0.59-0.59 0.35-0.35 - 13-48% 
Mood-Congruent Delusions 0.84 0.72 0.72-0.72 0.72-0.72 0.52-0.52 - 10-35% 
Paranoia, Anxiety 0.67 0.33 0.04-0.78 0.21-0.58 0.19-0.62 Yes 13-48% 
Paranoia, Depression 0.71 0.37 0.11-0.78 0.38-0.62 0.36-0.63 ~ 13-48% 
Paranoia, Mood Congruent Delusions 0.66 0.32 0.03-0.78 0.35-0.56 0.53-0.64 No 10-41% 
Anxiety, Depression 0.70 0.37 0.19-0.59 0.35-0.55 0.18-0.42 Yes 13-70% 
Anxiety*, Depression 0.72 0.46 0.35-0.59 0.45-0.61 0.27-0.42 Yes 13-70% 
Anxiety, Depression, Mood-Congruent Delusions 0.73 0.31 0.08-0.72 0.30-0.54 0.18-0.55 Yes 10-70% 
Anxiety*, Depression, Mood-Congruent Delusions 0.75 0.37 0.21-0.72 0.44-0.55 0.22-0.55 No 10-70% 
Anxiety, Depression, Paranoia 0.73 0.31 0.04-0.78 0.25-0.59 0.19-0.63 Yes 13-70% 
Anxiety, Depression, Mood-Congruent Delusions, Paranoia 0.75 0.27 0.03-0.78 0.25-0.58 0.19-0.65 Yes 10-70% 
Anxiety, Mood-Congruent Delusions 0.63 0.30 0.08-0.72 0.28-0.48 0.17-0.53 No 10-70% 
Anxiety, Mood-Congruent Delusions, Paranoia 0.67 0.26 0.03-0.78 0.21-0.51 0.19-0.64 Yes 10-70% 
Depression, Mood-Congruent Delusions 0.73 0.41 0.21-0.72 0.47-0.55 0.39-0.55 No 10-48% 
Depression, Mood-Congruent Delusions, Paranoia 0.72 0.30 0.03-0.78 0.38-0.53 0.39-0.65 No 10-48% 
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Due to the very strong overlap in the symptom definitions between these two items, 

their combination, as would be expected, produces a very strong Cronbach coefficient 

alpha (0.87) and represents a substantial amount of the variance of the contributing items 

(item-scale squared multiple correlations = 0.60: Table 26). Similarly, the 

unidimensionality of these items was supported by factor analysis (using the Alpha 

factoring method for factor extraction). Despite similar base rates for the two symptoms, 

differences in the definitions for ratings of level of severity between the PANSS and 

SAPS items meant that their respective rating distributions differ (Figure 15), and as 

such, it is unlikely that their correlation is simply reflective of distributional 

characteristics.   

 

These items share significant correlations with a number of individual symptoms from 

other proposed clusters within the symptom item matrix, such as the items 

‘hallucinations of voices conversing’ (but not other symptoms of auditory hallucinations), 

‘anxiety’ (but not its behavioural companion, symptoms of ‘tension’), ‘depression’ (but 

not ‘suicidality’), and ‘ideas and delusions of reference’ (but not other symptoms within 

the ‘loss of boundary delusions’ grouping). Notably, despite the initial combination of the 

symptoms of ‘paranoia’ with the broad group of negative symptoms in the cluster 

analysis process (Figure 5), neither item shares any significant correlation with any 

negative symptom item. These significant but small correlations with only one item from 

tightly related symptom groups precludes combination of the two ‘paranoia’ items as the 

low or absent correlations with other variables in these groupings produces scales which 

do not reflect the variance of the contributing items particularly well (Table 26).  

 



 193

Despite the substantial overlap in the item definition of these two items underlying the 

particularly high item-scale reliability characteristics of this combination, the strong 

presence of paranoid thought in the current cohort (clearly present in 41% of 

participants), and the low correlation between these items and other delusional 

experiences appears to provide evidence sufficient to consider this as a hypothetically 

independent syndrome concept within the larger working model of symptom structure 

within this group of individuals diagnosed with schizophrenia. Additional support for 

considering this concept as independent can be found in several recent studies examining 

the symptom structure in psychosis with broad symptom measurement models (Table 

19), such as Cardno (et al., 1997), Cuesta and Peralta (2001), Cuesta (et al., 2003),  Peralta 

and Cuesta (1999), Stuart (et al., 1995), and Vazquez-Barquero (et al., 1996).  

 

Affective Symptoms (Anxiety, Depression, Mood-Congruent Delusions) 

In the remaining symptoms within the broad ‘affective disturbances’ grouping, the cluster 

analysis procedure identified three distinguishable symptom pairings (Figure 6). All were 

clinically recognisable: combination of the PANSS items ‘anxiety’ and ‘tension’ into a 

grouping representing the concept of ‘anxiety’; the PANSS item ‘depression’ and the 

BPRS-E item ‘suicidality’ representing depressed mood; and the PANSS item ‘guilt 

feelings’ merging with the similarly defined SAPS symptom item of ‘delusions of sin or 

guilt’ to produce a combination best described as ‘mood-congruent delusions’. 
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Figure 16: Distribution of items contributing to the ‘anxious 
intropunitiveness’ symptom grouping  

Figure 17: Distribution of items contributing to the ‘cognitive 
dysfunctions’ symptom grouping 
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Figure 18: Distribution of items contributing to the ‘negative signs’ 
symptom grouping 

Figure 19: Distribution of items contributing to the ‘social 
dysfunctions’ symptom grouping 
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The two groupings representing ‘depression’ and ‘mood-congruent delusions’ merged at 

a relatively early stage of the initial cluster analysis (Figure 5). As such, despite the 

conceptual distinction between the two groups of symptoms, and the excellent item-scale 

reliability statistics for the two individual groupings (coefficient alpha = 0.75 for the 

depression items and 0.84 for mood-congruent delusions, with item-scale squared 

multiple correlations of 0.35 and 0.52 respectively: Table 26), this and the moderate 

shared correlations between the four items (three of the four Pearson correlations are 

r≥0.29 and significant at p<0.01) suggest that a more parsimonious and still clinically-

interpretable solution would arise from the combination of these items. This 

combination produces acceptable indices of reliability (coefficient alpha = 0.73, item-

scale squared multiple correlations ranging between 0.39 and 0.55: Table 26).  

 

The two items representing the concept of ‘anxiety’ show a moderate but significant 

correlation (Pearson r=0.41, p<0.001: Table 25), and are conceptually related, with the 

‘anxiety’ item reflecting the subjective experience of anxiety, and the ‘tension’ item 

measuring behavioural manifestations of that state such as stiffness, tremor, sweating or 

restlessness. However, their combination produced poor item-scale reliability statistics 

(Cronbach coefficient alpha = 0.58, item-scale squared multiple correlation = 0.17: Table 

26). It is possible that, while these items are clearly conceptually related, the particularly 

strict and time-delimited definition of the ‘tension’ item in comparison to that for 

‘anxiety’ may underlie this poor relationship (see Table 7 for item definitions). For 

example, the definition of the ‘anxiety’ item aims to quantify the severity of the subjective 

experience of anxiety or nervousness over the duration of the rating period (the 

preceding fortnight or month), whereas the ‘tension’ item relates to the extent of the 

behavioural manifestations of anxiety noted during the interview period only. Adding to the 

difficulties in determining how best to account for the variance in this group of items, 
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the ‘anxiety’ item shares noteworthy correlations with all of the items within the 

‘depression and mood-congruent delusions’ items (ranging from Pearson coefficients of 

0.22 to 0.44, with three of these four correlations significant at p<0.01: Table 25), while 

the ‘tension’ item does not (ranging from r=0.08-0.21).  

 

In the existing literature examining factor-analytic studies of the PANSS items in 

individuals diagnosed with psychosis the loading of the ‘tension’ item is highly 

inconsistent. In a number of studies, the ‘tension’ and ‘anxiety’ items are combined with 

the ‘depression’ and ‘guilt feelings’ items to produce an ‘affective disturbance’ factor (see 

Table 10 and 11: for example Emsley et al., 2003; Lindenmayer et al., 1995; Marder et al., 

1997; White et al., 1994). However, due to the definition of ‘tension’ being weighted 

toward behaviour during the interview, and defined to include the behavioural 

manifestations of agitation, with restlessness included as one of the key features (Kay et 

al., 1986), in a great number of studies, the ‘tension’ item instead loads with symptoms 

such as ‘excitement’, ‘uncooperativeness’ ‘hostility’ and ‘poor impulse control’, together 

described as an ‘excitement’ factor (see Table 10 and 11: for example: Bell et al., 1994; 

Lancon, Aghababian, Llorca & Auquier, 1998; Lindenmayer, Bernstein-Hyman & 

Grochowski, 1994; Lindenmayer et al., 1995).  

 

In sum, the poor item-scale reliability indices for the combination of the items ‘anxiety’ 

and ‘tension’, coupled with the inconsistent loadings of the latter symptom item in the 

existing factor-analytic literature render it difficult to determine the most appropriate 

combination of items to describe the symptom relationship within the current dataset. 

Guided by the relatively solid correlations between the ‘anxiety’ symptom item and the 

symptoms within the ‘depression and mood-congruent delusions’ grouping, these items 

were combined into a single grouping. This solution produces acceptable item-scale 
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reliability indices that are at least comparable to either of the combinations on their own 

(coefficient alpha = 0.75, item-scale R2 ranging between 0.22-0.55 for the anxiety, 

depression and mood-congruent delusions combination; compared with coefficient alpha 

= 0.73, R2 range 0.39-0.55 for the depression and mood-congruent delusions 

combination, and coefficient alpha = 0.58, R2 = 0.17 for the anxiety-tension 

combination: Table 26). This solution is consonant with the stable item combination that 

produces a ‘mood disturbance’ dimension in most of the factor-analytic studies of the 

PANSS as discussed above, and shares similarities with the ‘anxious intropunitiveness’ 

dimension noted by Lorr (et al., 1963) from early factor-analytic work in the area. Factor 

analysis (using the Alpha factoring method for factor extraction with oblique factor 

rotation; although results were similar using principal components analysis with 

orthogonal rotation) suggested that a unifactorial solution was likely to be most 

appropriate for these five items: two factors were extracted with eigenvalues greater than 

unity, however, there was a sharp decline in the variance explained by subsequent factors 

(eigenvalues of 2.5 for the initial and 1.1 for the second factor), with all items loading 

strongly on the first factor and the second producing a bipolar distinction between the 

anxiety and depression items against those reflective of excessive guilt. Examination of 

the distribution of these items (Figure 16) suggests that while those items with similar 

semantic content had similar distributions, these were not consistent across the group of 

five items, and as such it is unlikely that their correlation is simply reflective of 

distributional characteristics. As such, it can be considered that this grouping of five 

symptoms allows a parsimonious description of the moderately correlated symptoms of 

affective disturbance within this group of participants that is consistent with the 

literature. With reference to the early studies summarised by Lorr (et al., 1963) this group 

of symptoms will be labelled as ‘anxious intropunitiveness’ and examined for 
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relationships with external psychophysical and neuropsychological variables in 

subsequent stages of this study.  

 

Negative/Cognitive Symptoms 

The initial cluster analysis solution combined a large number of symptom items (16 from 

the SANS, 6 from the PANSS) into a broad grouping that could be described as 

reflecting negative symptoms and indicators of cognitive dysfunction (the two symptoms 

of ‘paranoia’ were included as part of this broad cluster in the initial cluster analysis but 

moved for consistence with the BMDP correlation matrix sorting process, where they 

were bridging variables between the affective and reality distortion symptom groups). As 

displayed in Table 27, many of these symptoms are tightly intercorrelated. However, on 

examination of the item-total reliability indices (Table 28), it is clear that combining all 

these items into a single group, although producing an excellent Cronbach coefficient 

alpha value (0.90), would involve the combination of uncorrelated items (Pearson 

correlation coefficients range between -0.11 and 0.76 for this group of items). The cluster 

analysis process identified within this large group five smaller, more homogeneous 

symptom groupings (labelled ‘cognitive dysfunctions’, ‘alogia’, ‘anergia’, ‘blunting’ and 

‘social dysfunctions’ in Figure 7 which will be examined in turn below.  
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Table 27: Correlations between symptoms within the broad ‘negative’ grouping^ identified through cluster analysis 
 

Inattentiveness 
during mental 
status testing 

Difficulty 
in abstract 
thinking 

Disorientation 
Grooming 

and 
hygiene 

Impersistence 
at work or 

school 

Physical 
anergia 

Emotional 
Withdrawal 

Passive 
social 

withdrawal 

Recreational 
interests and 

activities 

Relationships 
with friends 
and peers 

Inability to 
feel 

intimacy 

Sexual 
interest 
/activity 

Motor 
retardation

Decreased 
spontaneous 
movements 

Paucity of 
expressive 
gestures 

Unchanging 
facial 

expression 

Lack of 
vocal 

inflections 

Affective 
non-

responsitivity 

Poor eye 
contact 

Lack of 
spontaneity 

of 
conversation 

Poverty of 
speech 

Increased 
latency of 
response 

Inattentiveness 
during mental 
status testing 

- 0.35** 0.35** 0.01 0.06 -0.09 0.08 -0.01 0.15 0.04 -0.09 -0.02 0.16 0.06 0.09 0.05 0.07 0.07 0.05 0.14 0.13 0.11 

Difficulty in 
abstract thinking 0.37** - 0.43** 0.12 0.11 0.04 0.28* 0.20 0.34* 0.37** 0.21 0.23 0.17 0.10 0.09 -0.02 0.15 0.19 0.09 0.26* 0.32** 0.21 

Disorientation 0.39** 0.43** - 0.16 0.19 0.18 0.28* 0.13 0.29* 0.23 0.19 0.20 0.14 -0.03 0.07 0.10 0.07 0.10 -0.04 0.25 0.33** 0.14 

Grooming and 
hygiene 0.00 0.14 0.18 - 0.36** 0.37** 0.25 0.42** 0.15 0.20 0.27* 0.08 0.16 0.12 0.19 0.23 0.20 0.21 0.03 0.37** 0.26* 0.25 

Impersistence at 
work or school 0.03 0.13 0.17 0.38** - 0.60** 0.22 0.40** 0.35** 0.20 0.25 0.09 0.23 0.08 0.10 0.00 0.01 0.07 0.13 0.17 0.30* 0.19 

Physical anergia -0.11 0.03 0.19 0.38** 0.59** - 0.25 0.47** 0.31* 0.24 0.37** -0.08 0.26* 0.13 0.14 0.23 0.07 0.18 0.02 0.16 0.21 0.18 

Emotional 
Withdrawal 0.11 0.25 0.28* 0.25 0.20 0.27* - 0.58** 0.49** 0.52** 0.61** 0.44** 0.53** 0.43** 0.46** 0.22 0.44** 0.41** 0.31* 0.59** 0.50** 0.37** 

Passive / apathetic 
social withdrawal -0.01 0.21 0.13 0.41** 0.42** 0.49** 0.62** - 0.43** 0.51** 0.47** 0.35** 0.44** 0.44** 0.38** 0.20 0.36** 0.39** 0.39** 0.39** 0.39** 0.21 

Recreational 
interests and 

activities 
0.14 0.33* 0.27* 0.19 0.35** 0.35** 0.46** 0.47** - 0.59** 0.46** 0.39** 0.39** 0.16 0.25 0.15 0.25 0.41** 0.28* 0.22 0.27* 0.18 

Relationships with 
friends and peers 0.04 0.40** 0.23 0.22 0.23 0.29* 0.53** 0.56** 0.60** - 0.54** 0.48** 0.38** 0.33* 0.25 0.20 0.31* 0.36** 0.23 0.29* 0.28* 0.24 

Inability to feel 
intimacy and 

closeness 
-0.11 0.18 0.14 0.27* 0.25 0.40** 0.60** 0.47** 0.47** 0.57** - 0.40** 0.33* 0.24 0.20 0.17 0.21 0.25 0.18 0.26* 0.29* 0.12 

Sexual interest and 
activity -0.04 0.16 0.15 0.07 0.08 -0.01 0.44** 0.37** 0.33* 0.43** 0.39** - 0.21 0.22 0.18 0.02 0.22 0.27* 0.34* 0.21 0.16 0.10 

Motor retardation 0.19 0.19 0.20 0.13 0.19 0.28* 0.61** 0.42** 0.40** 0.41** 0.36** 0.17 - 0.70** 0.62** 0.42** 0.62** 0.46** 0.36** 0.46** 0.41** 0.45** 

Decreased 
spontaneous 
movements 

0.06 0.10 0.01 0.11 0.12 0.17 0.56** 0.48** 0.18 0.34* 0.30* 0.26* 0.75** - 0.69** 0.56** 0.63** 0.46** 0.40** 0.32* 0.25 0.24 

Paucity of 
expressive 

gestures 
0.11 0.10 0.09 0.17 0.10 0.16 0.56** 0.41** 0.24 0.28* 0.23 0.20 0.63** 0.69** - 0.44** 0.63** 0.40** 0.43** 0.51** 0.47** 0.29* 

Unchanging facial 
expression 0.05 -0.01 0.10 0.21 0.00 0.24 0.31* 0.19 0.15 0.19 0.19 0.06 0.43** 0.53** 0.44** - 0.65** 0.59** 0.37** 0.24 0.10 0.19 

Lack of vocal 
inflections 0.07 0.16 0.08 0.20 0.04 0.11 0.52** 0.37** 0.25 0.34* 0.26* 0.24 0.64** 0.65** 0.63** 0.65** - 0.50** 0.50** 0.42** 0.36** 0.27* 

Affective non-
responsitivity 0.05 0.22 0.08 0.24 0.05 0.21 0.48** 0.35** 0.40** 0.40** 0.32** 0.22 0.49** 0.45** 0.38** 0.59** 0.51** - 0.46** 0.33* 0.23 0.31* 

Poor eye contact 0.04 0.05 -0.08 0.01 0.13 0.01 0.28* 0.34* 0.23 0.19 0.15 0.32* 0.25 0.34* 0.40** 0.31* 0.44** 0.36** - 0.16 0.14 0.11 

Lack of 
spontaneity/flow 

of conversation 
0.15 0.22 0.28* 0.35** 0.15 0.15 0.69** 0.38** 0.23 0.36** 0.33* 0.20 0.53** 0.38** 0.58** 0.24 0.45** 0.37** 0.14 - 0.76** 0.63** 

Poverty of speech 0.14 0.27* 0.34* 0.21 0.23 0.21 0.55** 0.39** 0.27* 0.35** 0.29* 0.11 0.50** 0.31* 0.49** 0.12 0.39** 0.26* 0.13 0.76** - 0.55** 

Increased latency 
of response 0.12 0.20 0.18 0.26* 0.15 0.18 0.46** 0.22 0.19 0.30* 0.18 0.04 0.58** 0.33* 0.37** 0.23 0.32* 0.42** 0.08 0.70** 0.56** - 

^Pearson Product-Moment correlations on the lower diagonal, Spearman’s Rank correlation coefficients on the upper diagonal                                                   *p<0.01, **p<0.001 
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Table 28: Item-scale reliability statistics for various combinations of items within the broad ‘negative’ symptom grouping identified by 
cluster analysis 

Items 
Alpha 

(standardised 
items) 

Mean inter-
item 

correlation 

Range of 
inter-item 

correlations 

Range of 
item-total 

correlations 

Range of 
squared 
multiple 

correlations 

Reliability 
improved if 

items 
removed? 

Range in item 
base rates 

Cognitive 0.67 0.40 0.37-0.43 0.44-0.50 0.20-0.25 No 35-68% 
Anergia 0.71 0.45 0.38-0.59 0.42-0.58 0.18-0.38 Yes (slight) 41-44% 
Social Dysfunctions 0.85 0.49 0.33-0.62 0.49-0.65 0.25-0.53 No 19-51% 
Blunting 0.88 0.50 0.25-0.75 0.44-0.79 0.27-0.67 Yes (slight) 15-48% 
Alogia 0.86 0.67 0.56-0.76 0.67-0.83 0.49-0.69 No 14-21% 
Cognitive, Social Dysfunctions 0.81 0.32 -0.12-0.62 0.17-0.67 0.26-0.57 Yes 19-68% 
Cognitive, Blunting 0.81 0.30 -0.08-0.75 0.23-0.70 0.23-0.70 Yes 15-68% 
Cognitive, Alogia 0.76 0.34 0.12-0.76 0.33-0.58 0.20-0.69 Yes 14-68% 
Cognitive, Social Dysfunctions, Alogia 0.86 0.32 -0.08-0.76 0.22-0.75 0.23-0.75 Yes 14-68% 
Cognitive, Social Dysfunctions, Blunting, Alogia 0.90 0.31 -0.11-0.76 0.17-0.79 0.31-0.78 Yes 14-68% 
Cognitive, Anergia, Alogia 0.75 0.25 -0.11-0.76 0.22-0.57 0.24-0.72 Yes 14-68% 
Cognitive, Anergia, Social Dysfunctions, Alogia 0.85 0.26 -0.11-0.76 0.19-0.73 0.29-0.77 Yes 14-68% 
Cognitive, Anergia, Social Dysfunction, Blunting, Alogia 0.90 0.28 -0.11-0.76 0.15-0.79 0.33-0.82 Yes 14-68% 
Anergia, Social Dysfunctions 0.84 0.37 -0.01-0.62 0.38-0.73 0.24-0.60 Yes 19-51% 
Anergia, Blunting 0.83 0.33 -0.01-0.75 0.26-0.69 0.28-0.68 Yes 15-48% 
Anergia, Alogia 0.76 0.35 0.14-0.76 0.43-0.60 0.29-0.72 No 14-44% 
Anergia, Social Dysfunctions, Blunting 0.88 0.33 -0.01-0.75 0.33-0.73 0.35-0.75 Yes 15-68% 
Anergia, Blunting, Alogia 0.87 0.33 -0.01-0.76 0.27-0.74 0.35-0.75 Yes 14-48% 
Anergia, Social Dysfunctions* 0.84 0.40 0.19-0.62 0.41-0.72 0.24-0.59 Yes (slight) 19-51% 
Anergia, Social Dysfunctions*, Alogia 0.87 0.37 0.15-0.76 0.44-0.72 0.35-0.79 ~ 14-51% 
Anergia, Social Dysfunctions*, Blunting*, Alogia 0.91 0.36 -0.01-0.76 0.33-0.77 0.41-0.81 Yes 14-51% 
Social Dysfunctions, Blunting 0.90 0.40 0.06-0.75 0.42-0.76 0.34-0.73 ~ 15-51% 
Social Dysfunctions, Alogia 0.86 0.41 0.04-0.76 0.40-0.81 0.30-0.77 Yes 14-51% 
Social Dysfunction, Anergia, Blunting, Alogia 0.90 0.33 -0.01-0.76 0.37-0.78 0.39-0.81 Yes 14-51% 
Social Dysfunction, Blunting, Alogia 0.91 0.38 0.04-0.76 0.38-0.80 0.36-0.80 ~ 14-51% 
Blunting, Alogia 0.89 0.44 0.08-0.76 0.38-0.77 0.29-0.74 Yes 14-48% 
Blunting*, Alogia 0.89 0.48 0.12-0.76 0.54-0.79 0.45-0.73 No 14-48% 
Social Dysfunctions* reflects this cluster without the contribution of the item ‘reduced sexual interest and activity’ as this is difficult to rate in the interview format. 
Negative Signs* reflects this cluster without the contribution of the item ‘poor eye contact’ as this is a symptom which may reflect the manifestation of negative symptoms or anxiety 
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Cognitive Dysfunction 

A trio of symptoms reflecting cognitive dysfunction (the SANS item ‘inattentiveness 

during mental status testing’ and ‘difficulty in abstract thinking’ and ‘disorientation from 

the PANSS) were the last to be combined with the other ‘negative’ symptoms in the 

initial cluster analysis process (Figure 5). These items are moderately, but significantly, 

correlated with each other (Pearson coefficients = 0.37-0.43, all p<0.0001: Table 27), and 

poorly correlated with most other items from within the broad ‘negative’ symptom 

cluster (ranging between Pearson correlations of -0.11-0.34, with just 14 of the 57 shared 

correlations being r≥0.20). The item-total reliability indices for these three ‘cognitive’ 

items produce an acceptable coefficient alpha of 0.67, and item-total squared multiple 

correlations of between 0.20 and 0.25 (Table 28). This trio of items appear 

unidimensional on factor analysis (using the Alpha factoring method for factor 

extraction), and the fact that there is little similarity in their respective rating distributions 

(Figure 17) is suggestive that their correlation is unlikely to arise as an artefact of 

distributional characteristics.   

 

These three ‘cognitive’ symptoms share their most consistent correlations with the 

negative symptom items ‘lack of spontaneity or flow of conversation’, ‘poverty of speech’ 

and ‘increased latency of response’ reflecting symptoms of alogia or negative thought 

disorder. The cognitive symptoms of ‘difficulty in abstract thinking’ and ‘disorientation’ 

generally correlate with the alogia items above the r=0.2 level, while the item 

‘inattentiveness during mental status testing’ has much lower associations (r≤0.15) with 

this group (Table 27). The combination of ‘cognitive’ and ‘alogia’ items yields a 

coefficient alpha of 0.76, and item-total squared multiple correlations between 0.20 and 

0.69 (Table 28). However, two points argue against making such a combination. Firstly, 
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the item-scale reliability indices do not improve substantially, with the majority of the 

variance in the scale reflecting that of the ‘alogia’ items rather than that of the ‘cognitive’ 

items (item-total squared multiple correlations for the ‘cognitive’ items remain between 

0.21 and 0.30 when these groups are combined), and the statistics indicate that the scale 

coefficient alpha would increase substantially if items from the ‘cognitive’ grouping were 

removed from the combination. Secondly, of the three items relating to ‘cognitive 

dysfunction’, the item ‘inattentiveness during mental status testing’ has the most concrete 

and objective anchoring points in its’ scaling (relating to the number of mistakes made on 

two common Mental Status Test items). As such, it should be regarded as the most 

reliable index of the three items, and the fact that the poorest correlations between the 

‘cognitive’ and ‘alogia’ symptom groups all arise from this item suggests against 

combining these groups (Table 27). Given these arguments, and the relative 

independence of this symptom trio from other groupings in the item correlation matrix 

(Figure 7), these items will be regarded as a hypothetical syndrome concept within the 

working model of symptom structure within this group of individuals diagnosed with 

schizophrenia.  

 

Negative Symptoms 

The remaining items within the broad ‘negative’ symptom cluster fell into four groupings 

within the initial cluster analysis process, items reflecting ‘blunting’, ‘social dysfunctions’, 

‘alogia’ and ‘anergia’ (Figure 7). While there is clearly substantial shared variance among 

these items, there are also some completely uncorrelated items within these groups 

(Pearson correlation coefficients range between -0.01 and 0.76), which would argue 

against the combination of all items in a single group despite an admirable coefficient 

alpha for such a grouping (0.90: Table 27).  
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Among studies examining the structure of the SANS items within individuals diagnosed 

with some form of psychosis, only a minority have identified a single negative symptom 

factor (for example, John, Khanna, Thennarasu & Reddy, 2003; Lin et al., 1998). Other 

factor-analytic studies of symptom structure within groups diagnosed with psychoses 

have identified a single dimension of ‘negative’ symptoms but these emerge in symptom 

item sets that are not as dominated by negative symptom items as the SAPS and SANS 

combination (e.g. Cuesta & Peralta, 2001; Cuesta, Peralta, Gil & Artamendi, 2003; 

Lindenmeyer, Grochowski & Hyman, 1995). The majority of symptom structure studies 

using the SANS and SAPS item set identify at least two groupings of negative symptoms, 

which tend to be consistent with the ‘blunting’ and ‘social dysfunctions’ groupings 

identified here in the initial cluster analysis (e.g. Arora, Avasthi & Kulhara, 1997; Minas et 

al., 1992, 1994; McGorry et al., 1998; Muesser, Sayers, Schooler, Mance & Haas, 1994; 

Peralta & Cuesta, 1999; Stuart et al., 1995). However, some authors, such as Liddle 

(1987), tend to disregard many of the items grouped here as reflecting ‘social 

dysfunctions’, such as the degree of self care, quality or relationships or success at work 

or school, since these reflect performance in daily life rather than themselves being 

clinical symptoms. Finally, it is noteworthy that the items grouped as representing ‘alogia’ 

and ‘avolition’ within the current dataset combined into a single group at a relatively early 

stage of the clustering process (Figure 5). Such a grouping of items has not been 

identified in any of the studies of symptom structure arsing from the SANS to date, 

outside of those studies combining all SANS items into a single grouping (see Table 9). 

Given these patterns emerging from the literature, and the poor item-scale reliability 

indices arising from the combination of all negative symptom items into a single group, 

the four symptom groupings identified through the cluster analysis process will be 

examined in more detail. 
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Blunting and Alogia 

The initial cluster analysis process grouped six items from the SANS (‘decreased 

spontaneous movements’, ‘paucity of expressive gestures’, ‘unchanging facial expression’, 

‘lack of vocal inflections’, ‘affective non-responsitivity’ and ‘poor eye contact’) with one 

item from the PANSS (‘motor retardation’) into a grouping of symptoms with the 

common theme of blunting, or diminished expression. These items are all strongly 

intercorrelated, with only a single relationship (between ‘motor retardation’ and ‘poor eye 

contact’) falling just beneath the critical value for statistical significance at p<0.01 

(Pearson’s r=-.25: Table 27). In keeping with these high intercorrelations (averaging at 

Pearson’s r=0.50) and conceptual consistency amongst these items, their combination 

produces satisfactory item-scale reliability indices (Cronbach coefficient alpha = 0.88, 

range of squared multiple item-total correlations 0.27-0.67: Table 28).  

 

The initial clustering procedure also produced a grouping of two SANS items from the 

‘alogia’ subscale (‘poverty of speech’ and ‘increased latency of response’) with one 

PANSS item reflecting similar content (‘lack of spontaneity or flow of conversation’). 

Similar to the ‘blunting’ items discussed above, this symptom item trio share strong 

(ranging from Pearson’s r=0.56-0.76) and significant (all p<0.001) intercorrelations in 

keeping with their conceptual similarity. The item-scale reliability statistics for their 

combination into a group are similarly excellent, with a Cronbach coefficient alpha of 

0.86, and item-total squared multiple correlations ranging between 0.49 and 0.69 (Table 

28).  
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While these symptoms, in keeping with the cluster analysis divisions, clearly form 

conceptually distinct and relatively homogenous groupings within this dataset, the 

existing literature does not often identify separate syndromes for these clusters. For 

example, within the studies examining SANS items which have suggested that the items 

fall into more than one grouping, only three studies have identified ‘alogia’ factors 

distinct from ‘blunting symptoms’: Muesser, Sayers, Schooler, Mance and Haas (1994); 

Stuart (et al., 1995); and Peralta and Cuesta (1999: with the latter two studies combining 

the alogia items with items indexing cognitive dysfunction, which is clearly not 

representative of the relationships within the current data set). These studies either 

examined the structure of the SANS items on their own (the Muesser et al., 1994 and 

Stuart et al., 1995 studies) or produced models with a large number of factors (the Peralta 

and Cuesta 1999 study identifying 12 factors within the SANS and SAPS items in a broad 

sample of psychotic patients). The remaining such studies identified symptom groupings 

combining the ‘alogia’ and ‘blunting’ items (e.g. Arora, et al., 1997; Emsley et al., 2001; 

Minas et al, 1992, 1994).  

 

In the current dataset, with the exception of the item ‘poor eye contact’, all but one of 

the eighteen shared correlations between the ‘blunting’ and ‘alogia’ items are greater than 

a Pearson’s r of 0.20, and fifteen of these are strong enough to be statistically significant 

at p<0.01 (Table 27). While the poor correlations (Pearson’s r between 0.08 and 0.14) 

between the ‘poor eye contact’ item and the ‘alogia’ items would appear to preclude the 

combination of these two symptom groupings, there are several lines of evidence 

suggesting that the former item is not strongly representative of the larger ‘blunting’ 

grouping. Firstly, the item ‘poor eye contact’ shares the weakest correlations with the 

other items within the ‘blunting’ item group, and the coefficient alpha statistics for the 

scale suggest a small improvement in this value if this item was removed from the group. 
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The initial cluster analysis solution also combined the ‘poor eye contact’ item with the 

other blunting items at a relatively later stage of the agglomerative process (Figure 5). 

Finally, the aforementioned problems relating to the ‘poor eye contact’ item are not 

surprising when one considers that the item definition itself is not pure: while the item 

was initially conceptualised as a symptom of affective flattening or blunting in the SANS 

subscale structure (Andreasen, 1981), in practice, during an interview people may avoid 

eye contact due to social anxiety, or while discussing difficult or highly personal subject 

matter (which is typically the case during clinical interviews) independent of whether an 

affective flattening syndrome exists in the individual.  

 

Given these concerns with this particular item, the combination of alogia items with 

those remaining in the ‘blunting’ group following the removal of the ‘poor eye contact’ 

item were examined. Reflecting the strong inter-item correlations discussed above, this 

combination produces item-total reliability indices that are equivalent or superior to 

those from the individual smaller groupings (Cronbach coefficient alpha = 0.89, item-

total squared multiple correlations ranging between 0.45 and 0.73: Table 28). Factor 

analysis (using the Alpha factoring method for factor extraction with oblique factor 

rotation; although results were similar using principal components analysis with 

orthogonal rotation) suggested that a unifactorial solution was likely to be most 

appropriate for this group of nine items: two factors were extracted with eigenvalues 

greater than unity, however, there was an extremely marked decline in the variance 

explained by subsequent factors (eigenvalues of 4.9 for the initial and 1.5 for the second 

factor), with all items loading strongly on the first factor and the second producing a 

bipolar distinction between the three ‘alogia’ and six ‘blunting’ items. Examination of the 

distribution of these items (Figure 18) showed that these were not consistent among all 

items in this group, consistent with the clear distinction between the definitions of each 
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behaviour in the SANS. It is not likely, then, that their correlation is simply reflective of 

distributional characteristics.  As such, given the suggestions of internal consistency and 

the production of a symptom grouping that is both clinically comprehensible and 

consistent with the prevailing literature, this combination of items will be adopted, 

labelled as ‘negative signs’, and examined in subsequent stages of this study for its 

relationship with external psychophysical and neuropsychological measures.  

 

Social Dysfunctions and Anergia 

A grouping of the four items from the SANS anhedonia-asociality subscale (Andreasen, 

1981: ‘recreational interests and activities’, ‘relationships with friends and peers’, ‘inability 

to feel intimacy and closeness’ and ‘reduced sexual interest and activity’) with two 

PANSS items reflecting similar content (‘emotional withdrawal’, ‘passive or apathetic 

social withdrawal’) were combined by the initial cluster analysis procedure (Figure 5) into 

a clinically recognisable grouping that could appropriately be labelled as reflecting ‘social 

dysfunctions’. These items are all strongly intercorrelated (Table 27) with Pearson 

correlation coefficients ranging between 0.33 and 0.62, with all correlations statistically 

significant at p<0.001. Item-scale reliability statistics (Table 28) suggest that the 

combination of these items into a group is appropriate, producing a Cronbach coefficient 

alpha of 0.85 and item-total squared multiple correlations ranging between 0.25 and 0.65.  

 

The initial clustering process also grouped the three items of the SANS avolition-apathy 

subscale together into a cluster (‘poor grooming and hygiene’, ‘impersistence at work or 

school’, ‘physical anergia’) labelled here as ‘anergia’. Clearly related conceptually as per 

Andreassen’s (1981) original subscale divisions, these items shared moderate but 

statistically significant correlations (Pearson’s correlation coefficients ranging between 
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0.38 and 0.59, all p<0.001: Table 27). The combination of these items into a scale 

received moderate support from the reliability indices (Cronbach coefficient alpha = 

0.71, item-scale squared multiple correlations ranging between 0.18 and 0.38: Table 28).  

 

It should be noted that, to date, none of the exploratory factor-analytic or related studies 

examining the SAPS and SANS symptom structure in psychosis has identified an 

independent dimension relating to these three ‘anergia’ items. In such studies that 

identified more than one symptom grouping within the SANS items, these three items 

tend to either combine with symptoms from the SANS anhedonia-asociality subscale 

(described here as ‘social dysfunctions’: Arora et al., 1997; Mueser et al., 1994; Peralta & 

Cuesta, 1999), or, in the three Australian studies by Stuart and colleagues (Minas et al., 

1992, 1994; Stuart et al., 1995) have mixed loadings, with the item ‘physical anergia’ 

combining with the items reflecting ‘blunting’ and the ‘impersistence at work or school’ 

item combining with the items reflecting ‘social dysfunctions’ (the remaining item 

‘grooming and hygiene’ was not included in these studies).  

 

Examination of the relationships between the trio of ‘anergia’ items with the other 

symptoms within the broad ‘negative’ symptom grouping (Table 27) show that, while 

sharing some small correlations with the ‘alogia’ items (Pearson’s correlation coefficients 

ranging between 0.15 and 0.35), and minimal or no correlations with other items 

reflecting ‘blunting’ (r=0.00-0.28), all three ‘anergia’ items correlated more strongly with 

items representing ‘social dysfunctions’ than with items from any other negative 

symptom grouping. With the exception of the item ‘reduced sexual interest and activity’, 

nine of the fifteen shared correlations between these symptoms were statistically 

significant, with the lowest correlation being Pearson’s r=0.19. Correlations between the 

‘anergia’ items and the item ‘reduced sexual interest and activity’ were, however, 
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uniformly low (ranging between r=-0.01 and 0.08). While this may preclude combining 

these symptom groups according to the criteria used in the current study, since some 

authors have suggested that the item ‘reduced sexual interest and activity’ is very difficult 

to rate reliably within the context of a clinical interview (Stuart et al., 1995) and that this 

item also shared the lowest correlations with other items from the ‘social dysfunctions’ 

group (Table 27) it was decided to remove this item from the combination. The 

combination of the remaining ‘social dysfunction’ items with the three ‘anergia’ items 

produced satisfactory reliability indices that were comparable or superior to the two 

groupings individually (Cronbach alpha = 0.84, item-scale squared multiple correlations 

ranging between 0.24 and 0.59: Table 28). Factor analysis (using the Alpha factoring 

method for factor extraction with oblique factor rotation; although results were similar 

using principal components analysis with orthogonal rotation) suggested that a 

unifactorial solution was likely to be most appropriate for this combination of eight 

items: two factors were extracted with eigenvalues greater than unity, however, there was 

an extremely marked decline in the variance explained by subsequent factors (eigenvalues 

of 3.9 for the initial and 1.3 for the second factor), with all items loading strongly on the 

first factor and the second producing a bipolar distinction between the three ‘anergia’ and 

the remaining items. Examination of the distribution of the eight items (Figure 19), 

consistent with the careful definitions of each of the symptoms in the respective 

instruments, that the distribution of ratings differed somewhat across symptoms. While 

there were some similarities in distributions of items, these were not markedly different 

to those of the negative signs grouping, or indeed of many others in the analysed set, so 

it is unlikely that the correlation of these eight items in distinction from others in the 

matrix has simply arisen due to distributional characteristics. Considering such findings, 

and that this grouping produces a parsimonious and clinically recognisable symptom 

combination reflecting adverse impacts on social functioning, this grouping will be 
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adopted for further examination in subsequent stages of the current study and labelled as 

a ‘social dysfunction’ cluster.  

 

Working Symptom Model 

The process of examining the relationships between symptom items from the PANSS, 

BPRS-E, SANS, and SAPS, guided by cluster analysis and reliability statistics, has 

identified eleven relatively homogenous and clinically recognisable symptom groupings 

that may potentially reflect independent syndrome constructs within individuals 

diagnosed with schizophrenia. These have been labelled here as representing the 

concepts of ‘hostility’, ‘conceptual disorganisation’, ‘bizarre behaviour’, ‘grandiosity’, 

‘auditory hallucinations’, ‘loss of boundary delusions’, ‘paranoia’, ‘anxious 

intropunitiveness’, ‘cognitive dysfunctions’, ‘social dysfunctions’, and ‘negative signs’. 

Although discussed in more detail in subsequent sections, there is evidence supporting 

the existence of each of these symptom groupings from previous studies (see Table 19). 

Additionally, four other sets of symptom groupings, described ‘excitement’, 

‘inappropriate affect’, ‘somatisation’, and ‘visual hallucinations’ were identified as 

potentially independent syndrome constructs on the basis of their relationships within 

the symptom matrix and the existing literature in the area. However, these were not well 

enough represented within the current group of participants to produce reliable 

associations and so will be regarded as potential syndromes worthy of more detained 

examination in larger samples. The item composition of these hypothetical syndrome 

groupings are summarised in Table 29. 

 

Each of the eleven major symptom groupings achieves adequate item-scale reliability 

indices (Table 29). Nunnally (1978) suggests that Cronbach coefficient alphas of 0.7 or 
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above are acceptable, and values for all but two of these groupings are 0.75 or greater, 

and reflect on average between 43 and 63% of the variance of their constituent symptom 

items. The two remaining symptom groupings, ‘cognitive dysfunction’ (coefficient alpha 

= 0.67) and ‘loss of boundary delusions’ (coefficient alpha = 0.72), despite defining 

symptom groupings that are clinically interpretable, produced borderline acceptable 

reliability statistics, and reflected, on average, less than one quarter of the variance of the 

component items (Table 29). However, given the pattern of symptom intercorrelations 

within the current sample and the decision criteria used for defining symptom groupings, 

it was not possible to identify any superior options for representing the structure of these 

symptoms in a parsimonious fashion. While these current solutions appear adequate, a 

cautious approach will be taken in subsequent analyses, and where substantial 

relationships are determined between external neuropsychological or psychophysical 

variables and either of these particular symptom groupings, follow-up analyses will be 

performed to determine whether such relationships relate to all items within this group 

or simply reflect the impact of a single symptom in particular.  
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Table 29: Item-scale reliability statistics for the symptom item groupings identified in the current study 
Inter-item correlations Item-total correlations Squared-multiple correlations Item base rates Label Items Contributing Alpha 

(standardised) Mean Range Mean Range Mean Range Mean Range 
Hostility Poor impulse control 

Aggressive and agitated behaviour 0.79 0.66 0.66-0.66 0.66 0.66-0.66 0.43 0.43-0.43 19% 17-20% 

Conceptual 
Disorganisation

Poverty of content of speech 
Loose associations 
Tangentiality 
Circumstantiality 
Illogicality 

0.78 0.42 0.19-0.69 0.57 0.45-0.72 0.46 0.25-0.62 15% 10-25% 

Bizarre Behaviour Bizarre social or sexual behaviour - - - - - - - 28% 28% 

Grandiosity
Grandiosity 
Grandiose delusions 
Religious Delusions 

0.82 0.60 0.40-0.85 0.85 0.51-0.84 0.61 0.34-0.78 26% 17-31% 

Auditory 
Hallucinations 

Auditory Hallucinations 
Voices conversing 
Voices commenting 

0.81 0.59 0.54-0.66 0.67 0.61-0.70 0.45 0.37-0.50 27% 13-52% 

Loss of boundary 
delusions

Ideas and delusions of reference 
Thought insertion 
Delusions of mind reading 
Delusions of being controlled 
Thought broadcasting 

0.72 0.34 0.21-0.41 0.48 0.45-0.52 0.25 0.22-0.29 27% 13-58% 

Paranoia Suspiciousness 
Persecutory delusions 0.87 0.78 0.78-0.78 0.78 0.78-0.78 0.60 0.60-0.60 41% 41-41% 

Anxious 
intropunitiveness 

Anxiety 
Depression 
Suicidality 
Guilt Feelings 
Delusions of sin or guilt 

0.75 0.37 0.21-0.72 0.52 0.44-0.55 0.43 0.22-0.55 35% 10-70% 

Cognitive 
dysfunction

Inattentiveness on mental status testing 
Difficulty in abstract thinking 
Disorientation 

0.67 0.40 0.37-0.43 0.47 0.44-0.50 0.23 0.20-0.25 53% 35-68% 

Social dysfunctions 

Emotional withdrawal 
Passive/apathetic social withdrawal 
Recreational interests and activities 
Relationships with friends and peers 
Inability to feel intimacy and closeness 
Poor grooming and hygiene 
Impersistence at work or school 
Physical anergia 

0.84 0.40 0.19-0.62 0.58 0.41-0.71 0.46 0.24-0.59 38% 19-51% 

Negative Signs

Motor retardation 
Decreased spontaneous movements 
Paucity of expressive gestures 
Unchanging facial expression 
Lack of vocal inflections 
Affective non-responsitivity 
Lack of spontaneity/flow of conversation 
Poverty of speech 
Increased latency of response 

0.89 0.48 0.12-0.76 0.65 0.54-0.79 0.63 0.45-0.73 28% 14-48% 

Excitement Excitement  
Pressure of speech 0.87 0.77 0.77-0.77 0.77 0.77-0.77 0.60 0.60-0.60 14% 13-14% 

Inappropriate affect Inappropriate affect - - - - - - - 13% 13% 

Somatisation
Somatic concern 
Somatic or tactile delusions 
Somatic Hallucinations 

0.74 0.49 0.46-0.53 0.56 0.53-0.59 0.32 0.28-0.35 16% 14-18% 

Visual Hallucinations Visual Hallucinations - - - - - - - 15% 15% 
Notes: shaded items reflect symptom groupings considered potentially independent but with base rates too low for further examination in the current study 
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The sorted correlation matrix between symptom items with the final symptom groups 

delineated is shown below in Figure 20 (with items excluded from the analysis not 

displayed) and also in Figure 21 with only the symptoms contributing to the eleven 

reliable symptom groupings included. Examination of both of these matrices clearly 

indicates that the aim of combining items into the largest groupings possible that retain 

both clinical interpretability and consistent interrelationships among combined items, as 

well as appearing independent from other symptom groupings has been met. 

Examination of the correlations between the identified symptom groups (Table 30 and 

31) add further weight to these assertions. It is clear that both of these tables support the 

cluster analysis and matrix sorting process, with, in general, larger but non-significant 

correlations along the diagonal of the matrix, and poor correlations between symptom-

grouping off this diagonal. Similarly, the power analysis indicates that larger sample sizes 

would tend to uncover significant relationships between symptom groupings between 

adjacent groups on the diagonal of the matrix and identified as related in the initial 

cluster analysis procedure but clearly shows that symptom groups outside of these broad 

clusters are independent. For example, the ‘cognitive dysfunction’, ‘social dysfunctions’ 

and ‘negative signs’ groupings were combined into a broad ‘negative’ cluster within the 

initial cluster analysis procedure, and these groups appear to share some moderate 

relationships but are largely independent of the other eight major symptom groupings.  

 

Examination of the few statistically significant correlations between the symptom groups 

within the current group of participants (Table 30) produces three noteworthy 

observations. Firstly, the symptom groupings ‘auditory hallucinations’ and ‘loss of 

boundary delusions’ (and, to a lesser extent ‘paranoia’) show moderate but statistically 

significant relationships (this is also the case for the less reliable symptom groupings 

labelled ‘somatisation’ and ‘visual hallucinations’). This is in keeping with both the 
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traditional three-factor model and the five-factor model of symptom structure that 

combine these into a single ‘reality distortion’ group. Secondly, there are also mild but 

significant correlations between the ‘paranoia’ grouping and those reflecting ‘hostility’ 

and ‘anxiety’. Such relationships reflect clinically understandable behavioural and 

cognitive responses to paranoid thinking. The fact that such responses may, or may not, 

be present as the strength of paranoid beliefs ebb and flow, and indeed may appear for 

reasons unrelated to paranoid thought, would provide some evidence for their 

consideration as hypothetically independent constructs.  

 

Finally, the two major ‘negative’ symptom groupings of ‘negative signs’ and ‘social 

dysfunctions’ are clearly strongly related (Pearson’s r=0.51) although their component 

items do not consistently relate to each other. This is not unexpected, since the ‘social 

dysfunction’ items largely represent the social and behavioural consequences of the 

expression of ‘negative signs’. However, both the three- and five- dimension models 

combine these groups into a broader ‘negative’ symptom dimension. Careful examination 

of the relationships between these groupings and external variables will be made in 

subsequent stage of this study to determine whether the more parsimonious treatment of 

these groupings as a single dimension can be justified.  

 

While the fact that the correlations displayed here are largely only mild (with the possible 

exception of the two major negative symptom groupings) would suggest that these 

groupings may be appropriately considered as independent, further support for their 

independence or otherwise will be identified through examination of the relationship 

between these symptom groupings and external neuropsychological or psychophysical 

variables, which is the focus of the subsequent stages of this study. If these finer 

symptom divisions can be shown to be independent predictors of such deficits, or to 
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produce an advantage over the three- or five- dimension models which combine several 

of these eleven symptom clusters, then this will provide evidence in support of the more 

fine-grained model presented here.  

 

Confirmatory Factor Analysis 

Ultimately, one of the more rational approaches to defining an optimal solution for the 

structure of symptoms in schizophrenia could be made through the technique of 

confirmatory factor analysis. Unfortunately, however, applications of such techniques 

with the current dataset would produce analyses of questionable validity, for a number of 

reasons. Firstly, the predominant tests of model fit in these techniques rely on chi-square 

statistics, which themselves have a number of statistical assumptions, such as multivariate 

normality. Secondly, while there appears to be little agreement in the literature about 

specific limits (Ho, 2000), possibly due to Joreskog and Sorbom’s (1993, p122) oft-

quoted and vague requirement that the “sample size is sufficiently large”, some authors 

(Ho, 2000; Hair, Anderson, Tatham & Black, 1995) suggest that an appropriate minimum 

ratio of sample size to included parameters should be at least 10 to adequately meet the 

requirements of these assumptions (which would not be met in the current data set). This 

is particularly important in the current case where item distributions are moderately 

skewed, as such biasing against attainment of multivariate normality, which tends to 

affect the critical values for determining coefficient significance (Muenthan & Kaplan, 

1985; Wang, Fan & Wilson, 1996). Finally, there are several dimensions on the complex 

model presented here that contain a small number (or a single) of indicator items, such as 

‘inappropriate affect’. To minimise the effects of measurement error on the examination 

of the predictors, Hair (et al. 1995) suggest three to seven indicators (items) per latent 

variable (dimension), which would also not be met in the current data set. 



Base 
Rate 
(%) Descriptive Title

20 Poor impulse control
17 Aggressive and agitated Behaviour 7
10 Poverty of content of speech . .
14 Loose associations . . 4
25 Tangentiality 2 . 4 7
13 Circumstantiality . . 4 5 3
12 Illogicality . . . 4 6 3
14 Excitement . . . . . 3 .
13 Pressure of speech . . . 4 . 4 2 8
28 Bizarre social and sexual behaviour 2 2 . . 3 . 3 . .
13 Inappropriate affect 2 2 . . . . . . . 3
31 Grandiosity . . . . . . 2 . . . .
29 Grandiose delusions . . . . . . 3 . . 3 3 8
17 Religious delusions . . . . . . . . . . 2 4 6
18 Somatic concern . . 2 3 . 2 . . . . . . . .
14 Somatic or tactile hallucinations . . . . . . . . . . . . . 2 5
16 Somatic delusions . . . . . . . . . . . . 3 3 5 5
52 Auditory hallucinations . . . . . . . . . . . . . 2 2 3 4
17 Voices conversing . . . . . . . . . . . . . 3 . 2 2 7
13 Voices commenting . . . . . . . . . . . . . 4 . 3 2 6 5
15 Visual hallucinations . 2 . . . . . . . . . . . 2 . 3 . 3 2 3
58 Ideas and delusions of reference . . . . . . . . A . . . . 2 3 4 4 3 3 2 3
26 Thought insertion . . . . . . 2 . . . . . . 4 3 3 3 3 3 4 . 4
20 Delusions of mind reading . . . . . . . . A . . . . . . 2 . 3 . 2 . 4 3
13 Delusions of being controlled . . . . . . . . . 2 . . . . . 4 4 3 . . . 2 4 3
20 Though broadcasting . . . . . . . . . . . A . . . . 3 . . . . 3 3 3 4
41 Suspiciousness / persecution 2 2 . . . . . . . . . . . . . . . 2 3 . . 3 . . . .
41 Persecutory delusions 2 2 . . . . . . . . . . . 2 . . . . 3 . . 3 . . . . 8
70 Anxiety . . . . . . . . . B . B A . . . . . . . . . . 2 . . 3 4
48 Depression 2 2 . . . . . . . . . A . 2 2 . . . 3 . . 3 . . . . 3 2 4
13 Suicidality 2 2 . . . . . 3 2 . . . . 2 . . . . 2 . . 3 . . . . 2 . 3 6
35 Guilt feelings 3 . . . A . A . . . . . . . . . . . . . . . . . . . 2 . 3 3 3
10 Delusions of sin or guilt . . . . A . A . . . . . . . . . . . . . . . . . . . . . 2 2 3 7
55 Inattentiveness during mental status testing . . . . 2 . . . . . . . . . . . . . . . . . . . A . . . . . . . .
68 Difficulty in abstract thinking . . 3 . 3 . . . . . . . . . . . 2 . . . . 2 . . . . . 2 . . . . . 4
35 Disorientation . . . . 2 A . . . . . . . . . . . 2 . . . . . . A . . . . . . . . 4 4
41 Grooming and hygeine . . . . 2 . . . . 3 . . . . . 2 . . . . 2 . . . . . . . . . . . . . . .
42 Impersistance at work or school . . . . . . . . . . . . . . 3 2 . . . . . . . . . . . . . 2 2 . . . . . 4
44 Physical anergia . . . . . . . . . . . . . . 4 2 . . . . . 3 . . . . . . . 3 . . . . . . 4 6
19 Emotional Withdrawal . . . . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . . . 2 3 2 2 3
26 Passive / apathetic social withdrawal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4 4 5 6
41 Recreational interests and activities . . . . . . . . . . . A . . 2 . . . 2 . . . . . . . . . . 3 . . . . 3 3 2 3 4 5 5
51 Relationships with friends and peers . . . . . . . . . . 2 A . . . . . . . . . . . . . . . . . 2 . . . . 4 2 2 2 3 5 6 6
33 Inability to feel intimacy and closeness . . . . . . . . . 2 . . . . 2 4 . . . . . . . . . . . . . . . . . . . . 3 2 4 6 5 5 6
15 Motor retardation . . . . . . . A A . . . . . . . . . . . . . . . . . . . . 2 . . . . 2 2 . . 3 6 4 4 4 4
29 Decreased spontaneous movements . . 2 . . . . A A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 5 . 3 3 8
39 Paucity of expressive gestures . . . . . . . B B . . . . . . . A . . . . . . . . . . . . . . . . . . . . . . 6 4 2 3 2 6 7
48 Unchanging facial expression . . . . . . . B B . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 3 . . . . 4 5 4
48 Lack of vocal inflections . . . . . . . C B . . . . . . 2 . . . . . . . . . . . . . . . . . . . . 2 . . 5 4 3 3 3 6 6 6 6
20 Affective non-responsitivity 2 . . . . . 2 . A . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 2 5 4 4 4 3 5 5 4 6 5
20 Lack of sponteneity and flow of conversation . . . . 2 . . . . 2 . . . . . . . . . . . . . . . . . . A . . . . . 2 3 4 . . 7 4 2 4 3 5 4 6 2 4 4
14 Poverty of speech . . . . . A . . . . 2 A . . . . . . . . . . . . . . . . . . . . . . 3 3 2 2 2 6 4 3 4 3 5 3 5 . 4 3 8
21 Increased latency of response . . . . 3 . 2 . A 2 . . . . . . . . . . A . . . . . . . . . . . . . 2 . 3 . . 5 2 . 3 . 6 3 4 2 3 4 7 6

A = correlation -0.2-0.3; B correlation -0.3-0.4; C 
= correlation -0.4-0.5. Highlighted correlations are 

significant at p ≤ 0.01, non-highlighted 
correlations are significant at p<0.05. All 

correlations with significance levels >0.05 have 
been removed
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Figure 20: Sorted correlation matrix of clinical items from the SAPS, SANS, PANSS and BPRS-E from 100 individuals with a diagnosis of schizophrenia or schizoaffective disorder, 
following the item reliability analysis process

Visual Hallucinations

Loss of Boundary Delusions

Paranoia

Anxious Intropunitiveness



Base 
Rate 
(%) Descriptive Title

20 Poor impulse control
17 Aggressive and agitated Behaviour 7
10 Poverty of content of speech . .
14 Loose associations . . 4
25 Tangentiality 2 . 4 7
13 Circumstantiality . . 4 5 3
12 Illogicality . . . 4 6 3
28 Bizarre social and sexual behaviour 2 2 . . 3 . 3
31 Grandiosity . . . . . . 2 .
29 Grandiose delusions . . . . . . 3 3 8
17 Religious delusions . . . . . . . . 4 6
52 Auditory hallucinations . . . . . . . . . . 2
17 Voices conversing . . . . . . . . . . 3 7
13 Voices commenting . . . . . . . . . . 4 6 5
58 Ideas and delusions of reference . . . . . . . . . . 2 3 3 2
26 Thought insertion . . . . . . 2 . . . 4 3 3 4 4
20 Delusions of mind reading . . . . . . . . . . . 3 . 2 4 3
13 Delusions of being controlled . . . . . . . 2 . . . 3 . . 2 4 3
20 Though broadcasting . . . . . . . . A . . . . . 3 3 3 4
41 Suspiciousness / persecution 2 2 . . . . . . . . . 2 3 . 3 . . . .
41 Persecutory delusions 2 2 . . . . . . . . 2 . 3 . 3 . . . . 8
70 Anxiety . . . . . . . B B A . . . . . . 2 . . 3 4
48 Depression 2 2 . . . . . . A . 2 . 3 . 3 . . . . 3 2 4
13 Suicidality 2 2 . . . . . . . . 2 . 2 . 3 . . . . 2 . 3 6
35 Guilt feelings 3 . . . A . A . . . . . . . . . . . . 2 . 3 3 3
10 Delusions of sin or guilt . . . . A . A . . . . . . . . . . . . . . 2 2 3 7
55 Inattentiveness during mental status testing . . . . 2 . . . . . . . . . . . . A . . . . . . . .
68 Difficulty in abstract thinking . . 3 . 3 . . . . . . . . . 2 . . . . . 2 . . . . . 4
35 Disorientation . . . . 2 A . . . . . 2 . . . . . A . . . . . . . . 4 4
41 Grooming and hygeine . . . . 2 . . 3 . . . . . . . . . . . . . . . . . . . . .
42 Impersistance at work or school . . . . . . . . . . . . . . . . . . . . . . 2 2 . . . . . 4
44 Physical anergia . . . . . . . . . . . . . . 3 . . . . . . . 3 . . . . . . 4 6
19 Emotional Withdrawal . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 2 2 3
26 Passive / apathetic social withdrawal . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4 4 5 6
41 Recreational interests and activities . . . . . . . . A . . . 2 . . . . . . . . . 3 . . . . 3 3 2 3 4 5 5
51 Relationships with friends and peers . . . . . . . . A . . . . . . . . . . . . . 2 . . . . 4 2 2 2 3 5 6 6
33 Inability to feel intimacy and closeness . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . 3 2 4 6 5 5 6
15 Motor retardation . . . . . . . . . . . . . . . . . . . . . . 2 . . . . 2 2 . . 3 6 4 4 4 4
29 Decreased spontaneous movements . . 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 5 . 3 3 8
39 Paucity of expressive gestures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4 2 3 2 6 7
48 Unchanging facial expression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 3 . . . . 4 5 4
48 Lack of vocal inflections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . 5 4 3 3 3 6 6 6 6
20 Affective non-responsitivity 2 . . . . . 2 . . . . . . . . . . . . . . . . . . . . 2 . 2 . 2 5 4 4 4 3 5 5 4 6 5
20 Lack of sponteneity and flow of conversation . . . . 2 . . 2 . . . . . . . . . . . . . A . . . . . 2 3 4 . . 7 4 2 4 3 5 4 6 2 4 4
14 Poverty of speech . . . . . A . . A . . . . . . . . . . . . . . . . . . 3 3 2 2 2 6 4 3 4 3 5 3 5 . 4 3 8
21 Increased latency of response . . . . 3 . 2 2 . . . . . . . . . . . . . . . . . . . 2 . 3 . . 5 2 . 3 . 6 3 4 2 3 4 7 6

A = correlation -0.2-0.3; B correlation -0.3-0.4; C = 
correlation -0.4-0.5. Highlighted correlations are 

significant at p ≤ 0.01, non-highlighted 
correlations are significant at p<0.05. All 

correlations with significance levels >0.05 have 
been removed
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Figure 21: Sorted correlation matrix of clinical items from the SAPS, SANS, PANSS and BPRS-E from 100 individuals with a diagnosis of schizophrenia or 
schizoaffective disorder, following the item reliability analysis process. Only the dimensions deemed reliable are included.
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Table 30: Correlations between the symptom item groupings identified in the current data set  

 Hostility Conceptual 
Disorganisation 

Bizarre 
Behaviour Grandiosity Auditory 

Hallucinations 

Loss of 
Boundary 
Delusions 

Paranoia Anxious 
Intropunitiveness 

Cognitive 
Dysfunction 

Social 
Dysfunctions Negative Signs Excitement Inappropriate 

Affect Somatisation Visual 
Hallucinations 

Hostility - 0.15 0.26* 0.06 0.16 0.09 0.27* 0.19 0.16 0.04 0.12 0.02 0.21 0.05 0.18 
Conceptual 

Disorganisation 0.16 - 0.30* 0.15 0.01 0.04 -0.03 -0.21 0.19 0.05 0.06 0.22 0.00 0.10 -0.03 
Bizarre Behaviour 0.23 0.24 - 0.26* 0.13 -0.02 -0.03 -0.25 0.07 0.21 -0.01 0.07 0.30* 0.02 0.21 

Grandiosity 0.06 0.07 0.24 - 0.03 0.04 0.04 -0.08 -0.11 -0.10 -0.04 0.09 0.17 0.15 0.10 
Auditory 

Hallucinations 0.09 -0.09 0.04 0.22 - 0.42** 0.14 0.09 0.03 0.01 -0.06 -0.01 0.08 0.37** 0.27* 
Loss of Boundary 

Delusions 0.03 -0.02 0.01 0.09 0.43** - 0.25 0.16 0.02 0.07 0.09 -0.08 -0.02 0.41** 0.20 
Paranoia 0.27* -0.05 -0.04 0.08 0.28* 0.18 - 0.38** 0.18 0.00 0.12 -0.01 0.02 0.16 0.05 
Anxious 

Intropunitiveness 0.21 -0.15 -0.20 -0.05 0.20 0.12 0.34* - -0.04 0.01 0.01 0.20 -0.04 0.13 -0.04 
Cognitive 

Dysfunction 0.12 0.19 0.07 -0.04 0.03 -0.06 0.17 -0.06 - 0.28* 0.16 -0.07 0.09 0.04 0.11 
Social 

Dysfunctions 0.08 0.08 0.21 -0.10 0.03 0.03 -0.02 0.07 0.24 - 0.41** -0.02 0.17 0.23 0.16 
Negative Signs 0.11 0.09 0.07 -0.05 -0.05 0.01 0.07 -0.03 0.21 0.51** - -0.35** 0.10 0.14 0.05 

Excitement 0.10 0.26* 0.13 0.13 0.02 -0.08 0.01 0.19 -0.10 -0.11 -0.32* - 0.14 -0.11 -0.06 
Inappropriate 

Affect 0.24 -0.07 0.28* 0.24 0.06 0.03 0.08 -0.02 0.04 0.11 0.10 0.07 - 0.04 0.07 
Somatisation -0.01 0.22 0.06 0.20 0.37** 0.48** 0.03 0.02 0.01 0.25 0.05 -0.05 -0.02 - 0.21 

Visual 
Hallucinations 0.18 -0.02 0.12 0.19 0.35** 0.25 0.09 0.01 0.04 0.13 -0.04 -0.02 0.03 0.26* - 

*p<0.01, **p<0.001 
Notes: shaded items reflect symptom groupings considered potentially independent but with base rates too low for further examination in the current study 
^Pearson Product-Moment correlations on the lower diagonal, Spearman’s Rank correlation coefficients on the upper diagonal                                                    
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Table 31: Power calculations for Pearson correlations between items in the current data set – lower diagonal sample size required for 
Pearson correlation to be alpha = 0.05, beta 0.08; upper diagonal sample size required for Pearson correlation to be alpha = 0.01, beta 0.08 

 Hostility Conceptual 
Disorganisation 

Bizarre 
Behaviour Grandiosity Auditory 

Hallucinations 

Loss of 
Boundary 
Delusions 

Paranoia Anxious 
Intropunitiveness 

Cognitive 
Dysfunction 

Social 
Dysfunctions Negative Signs Excitement Inappropriate 

Affect Somatisation Visual 
Hallucinations 

Hostility - 452 216 >1000 >1000 >1000 155 260 >500 >1000 >500 >1000 198 >1000 356 
Conceptual 

Disorganisation 305 - 198 >1000 >1000 >1000 >1000 >500 319 >1000 >1000 168 >1000 237 >1000 
Bizarre Behaviour 146 134 - 198 >1000 >1000 >1000 288 >1000 260 >1000 >500 144 >1000 >500 

Grandiosity >1000 >1000 134 - 237 >1000 >1000 >1000 >1000 >1000 >1000 >500 198 288 319 
Auditory 

Hallucinations >500 >500 >1000 160 - 58 144 288 >1000 >1000 >1000 >1000 >1000 80 90 
Loss of Boundary 

Delusions >1000 >1000 >1000 >500 40 - 356 >500 >1000 >1000 >1000 >1000 >1000 45 182 
Paranoia 105 >1000 >1000 >1000 98 240 - 96 400 >1000 >1000 >1000 >1000 >1000 >1000 
Anxious 

Intropunitiveness 176 347 124 >1000 124 >500 62 - >1000 >1000 >1000 319 >1000 >1000 >1000 
Cognitive 

Dysfunction >500 216 >1000 >1000 >1000 >1000 270 >1000 - 198 260 >1000 >1000 >1000 >1000 
Social 

Dysfunctions >1000 >1000 176 >500 >1000 >1000 >1000 >1000 134 - 40 >500 >500 182 >500 
Negative Signs >500 >500 >1000 >1000 >1000 >1000 >1000 >1000 176 28 - 109 >1000 >1000 >1000 

Excitement >500 114 463 463 >1000 >1000 >1000 216 >500 >500 74 - >1000 >1000 >1000 
Inappropriate 

Affect 134 >1000 98 134 >1000 >1000 >1000 >1000 >1000 >500 >500 >1000 - >1000 >1000 
Somatisation >1000 160 >1000 124 55 31 >1000 >1000 >1000 123 >1000 >1000 >1000 - 168 

Visual 
Hallucinations 240 >1000 >500 216 62 123 >500 >1000 >1000 463 >1000 >1000 >1000 114 - 

Power calculations for significant correlations at p=0.05 (lower diagonal) or p=0.01 (upper diagonal), at power = 0.8, raw Pearson correlation coefficients (above) used as the population estimate 
(alternative hypothesis); r=0.000 set as null hypothesis 
Notes: shaded items reflect symptom groupings considered potentially independent but with base rates too low for further examination in the current study 



 220

Discussion 

 

On the basis of a review of the literature examining the structure of symptoms within the 

clinical concept of schizophrenia (or psychosis more generally), spanning much of the 

last century, from Moore’s inaugural study in 1933 to recent work by Peralta and Cuesta 

(Cuesta et al., 2003), eighteen groupings of symptoms (‘syndromes’) were identified, and 

it was hypothesised that sixteen of these would emerge in the current sample of one 

hundred individuals diagnosed with schizophrenia or schizoaffective disorder, given the 

symptom item set administered. Following a structured examination of the relationships 

between symptoms in these participants, nine of these proposed groupings were closely 

identified as largely independent and internally homogeneous groupings (descriptively 

labelled as ‘grandiosity’, ‘bizarre behaviour’, ‘conceptual disorganisation’, ‘social 

dysfunctions’, ‘cognitive dysfunction’, ‘loss of boundary delusions’, ‘auditory 

hallucinations’, ‘paranoia’, and ‘hostility’). There was insufficient evidence in the current 

dataset to establish the independence of a further four of the hypothesised symptom 

groupings, and instead, examination of correlations and internal consistency indices 

combined the proposed ‘blunting’ and ‘negative thought disorder’ groupings into a 

combined group labelled as ‘negative signs’; and the proposed ‘anxiety’ and 

‘depression/mood congruent delusions’ groupings were most parsimoniously described 

as a combined group labelled as ‘anxious intropunitiveness’. In addition, there was some 

evidence for the independence of a further four groupings, although the base rate of 

their constituent symptoms was too small in the current sample to consider these 

reliable: of these, two represented groupings as hypothesised (‘mania’, labelled here as 

‘excitement’; and ‘inappropriate affect’), and two represented a further splitting of the 

hypothesised ‘non-auditory hallucinations’ grouping into combinations labelled here as 

representing ‘visual hallucinations’ and ‘somatisation’.  
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The statistical techniques used in the current study, in contrast to those predominantly 

used in the area that emphasise groupings containing the largest number of items (factor 

analysis), shifted the analysis focus to the degree of independence of symptoms. As such, 

in cases where items could be reliably rated and were prevalent in the sample, clinical 

concepts represented by single items (such as ‘bizarre behaviour’) or item pairs (such as 

‘paranoia’), which tend to be disregarded as ‘noise’ in very simple factor analytic 

solutions, could be identified as independent symptom groupings. This approach also 

allows a measure of freedom from the particular bias in terms of the relative numbers of 

symptom items contained in the rating scales adopted in the study, which has been 

shown to be a particular issue in the case of the SANS and SAPS (Stuart et al., 1999). 

Moreover, careful procedures were adopted to ensure adequate internal consistency for 

all groupings in order to maximise the reliability of the proposed symptom groupings. 

Such steps allowed the maximal use of the information contained in the symptom item 

set.  

 

It was clear from the examination of the correlation matrix (Figures 20 and 22) that the 

symptoms did not form uniformly intercorrelated blocks that were consistent with the 

“syndromes” defined under either the three- or five- factor models of schizophrenia that 

are the predominant models in the literature at present. Indeed, the data suggested 

further subdivisions of the syndromes in these models: dividing the three-factor 

‘negative’ symptom concept into three groupings; the ‘disorganised’ grouping into four; 

and the ‘reality distortion’ into six.  

 



Auditory Hallucinations -

Visual Hallucinations 0.35** -

Somatisation 0.37** 0.26* -
Loss of Boundary 

Delusions 0.43** 0.25 0.48** -

Grandiosity 0.22 0.19 0.2 0.09 -

Paranoia 0.28* 0.09 0.03 0.18 0.08 -
Anxious 

Intropunitiveness 0.2 0.01 0.02 0.12 -0.05 0.34* -

Hostility 0.09 0.18 -0.01 0.03 0.06 0.27* 0.21 -

Excitement 0.02 -0.02 -0.05 -0.08 0.13 0.01 0.19 0.1 -
Conceptual 

Disorganisation -0.09 -0.02 0.22 -0.02 0.07 -0.05 -0.15 0.16 0.26* -

Inappropriate Affect 0.06 0.03 -0.02 0.03 0.24 0.08 -0.02 0.24 0.07 -0.07 -

Bizarre Behaviour 0.04 0.12 0.06 0.01 0.24 -0.04 -0.2 0.23 0.13 0.24 0.28* -

Cognitive Dysfunction 0.03 0.04 0.01 -0.06 -0.04 0.17 -0.06 0.12 -0.1 0.19 0.04 0.07 -

Negative Signs -0.05 -0.04 0.05 0.01 -0.05 0.07 -0.03 0.11 -0.32* 0.09 0.1 0.07 0.21 -

Social Dysfunctions 0.03 0.13 0.25 0.03 -0.1 -0.02 0.07 0.08 -0.11 0.08 0.11 0.21 0.24 0.51** -
Auditory   

Hallucinations
Visual         

Hallucinations Somatisation Grandiosity Loss of Boundary 
Delusions Paranoia Anxious 

Intropunitiveness Hostility Excitement Conceptual 
Disorganisation Inappropriate     Affect Bizarre Behaviour Cognitive Dysfunction Negative Signs Social Dysfunctions

Figure 22: Correlations between symptom dimensions proposed in the current study, arranged in comparison with the three and five factor models of schizophrenia.

"Reality Distortion" grouping 
under the three-factor model, 
and "Positive" under the five-

factor model

"Mood" grouping under the five-factor model

"Negative" grouping 
under the five-factor 
model

"Excitement" grouping under 
the five-factor model

"Cognitive" grouping under 
the five-factor model

"Disorganised" grouping under 
the three-factor model

"Negative" grouping 
under the three-

factor model



 223

The ‘negative’ symptoms, as defined by the three-factor model of schizophrenia (and 

hailing largely from the SANS scale) did not form a uniformly intercorrelated block of 

symptoms (Figure 20) as predicted by that model, nor was a structure supportive of the 

subscale structure of the SANS instrument identified. Instead, these symptoms fell into 

three groups, labelled as ‘cognitive dysfunction’, ‘negative signs’ and ‘social dysfunctions’. 

The former group showed little correlation with the other two subgroups (r=0.21 and 

r=0.24, p>0.05 respectively: Figure 22), while the latter were closely related (r=0.51, 

p<0.001). This second finding is unsurprising given that the symptoms grouped as ‘social 

dysfunctions’, such as poor hygiene and withdrawal are often, but not necessarily, 

behavioural consequences of the ‘negative signs’ symptoms (such as blunting). Such a 

distinction between these three symptom groups has been identified in multiple previous 

studies also using the SANS, such as Peralta and Cuesta (1999) in both a broad psychosis 

sample and a sub-sample of restricted to those diagnosed with schizophrenia; as well as 

studies using first-episode schizophrenia (Vazquez-Barquerro et al., 1996) and mixed, but 

first-episode predominant psychosis cohorts (Stuart et al., 1995: Table 32). In studies 

using symptom item sets that provide less of a detailed analysis of these domains, such as 

the AMDP, these concepts have not been separated out in factor-analytic studies of 

largely chronic psychosis (Cuesta & Peralta, 2001) or first-episode psychosis (Cuesta et 

al., 2003). The distinction between ‘social dysfunctions’ and ‘negative signs’ has also been 

made in earlier studies focusing on the ‘negative’ concept (Berenbaum, Abrams, 

Rosenberg & Taylor, 1987; Gibbons, Lewine, Davis, Schooler & Cole, 1985). It is worth 

noting, however, that two other studies adopting an approach of examination of the 

symptom correlation matrix of the SANS and SAPS, albeit not adopting the examination 

of reliability indices adopted in the current study, were in difference in regard to the 

splitting of this group of symptoms, with the Lin (et al., 1998) study regarding these as a 

uniform group with the exception of the items relating to attention, and the Minas (et al., 
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1992) study retaining the distinction between ‘negative signs’ and ‘social dysfunctions’ 

but incorporating the items relating to attention within the block of ‘negative signs’. It 

may be that the inclusion in the current study of the PANSS/BPRS items relating to 

cognitive dysfunction (difficulty in abstraction, disorientation) may have allowed the 

independence of such attentional symptoms from the ‘negative’ concept to become more 

apparent, as was the case in the other study using such instruments in its item set (Stuart 

et al., 1995). Finally, while two studies using the SANS have suggested a further division 

of those symptoms grouped here as ‘negative signs’ to identify a group of symptoms 

reflective of alogia (Stuart et al., 1995; Vazquez-Barquerro et al., 1996), in both instances, 

there was evidence to suggest that this was largely reflective of the independence of the 

symptom of ‘blocking’ from the remainder of items in this group. Blocking was not 

prevalent enough in the current sample for inclusion in the symptom matrix, and while 

these suggestions of its’ independence would imply that this is an issue that is deserving 

of attention in future studies of symptom structure in the psychoses, this symptom is 

difficult to rate reliably (while the Norman et al., 1996 reliability study indicated an ICC 

of 0.67 for this item, an earlier study by Moscarelli, et al., 1987 identified an extremely 

poor ICC of 0.27: Table 3) given its current definition in the SANS requiring 

identification of this behaviour within the interview period11, and as such it is unclear as 

to whether such apparent independence is real or an artefact of rating unreliability.  

 

In terms of the symptoms encompassed by the ‘reality distortion’ concept in the three-

factor model of schizophrenia, examination of the symptom correlation matrix (Figure 

20) clearly shows that these symptoms do not form an intercorrelated block. The process 

                                                 
11 Blocking, defined as “Interruption of a train of speech before a thought or idea has been completed. 
After a period of silence which may last from a few seconds to minutes, the person indicated that he 
cannot recall what he had been saying or meant to say. Blocking should only be judged to be present if a 
person voluntarily described losing his thought, or if, upon questioning by the interviewer, the person 
indicates that that was the reason for pausing….score Mild if a single instance is noted during a fifteen 
minute period…Marked if occurs three times during fifteen minutes…” (Andreasen, 1981, p 5). 
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of examining internal consistency indices within this broad group identified instead clear 

evidence for the independence of at least four symptom groups (labelled here as 

‘grandiosity’, ‘auditory hallucinations’, ‘loss of boundary delusions’, and ‘paranoia’) and 

suggested the possibility of a further two independent groupings (labelled as 

‘somatisation’ and ‘visual hallucination’: Figure 20). In the current sample, there were 

significant, although moderate, correlations between the ‘auditory hallucinations’ and 

‘loss of boundary delusions’ groupings (r=0.43, p<0.001: Figure 20), as well as the 

former and the two possible further groupings (‘visual hallucinations’ and ‘somatisation’). 

The groups defined as ‘paranoia’ and ‘grandiosity’, however, were clearly distinct from all 

others, with the exception of a trend toward a relationship between the former and 

‘auditory hallucinations’ (r=0.28, p<0.05). There is substantial evidence for the 

independence of the ‘grandiosity’, ‘auditory hallucinations’, ‘loss of boundary delusions’ 

and ‘paranoia’ groupings (Table 32), from studies in first episode schizophrenia 

(Vazquez-Barquerro et al., 1996), medication-free psychosis (Stuart et al., 1995), in 

studies before the development of positive and negative symptom-based instruments 

(Lorr, McNair, Klett & Lasky, 1962), among acute inpatients diagnosed with 

schizophrenia (Cardno et al., 1997; Lin et al., 1998) and psychosis more generally (Minas 

et al., 1992) and amongst similar diagnostic cohorts of chronic patients (Peralta & Cuesta, 

1999), as well as representative samples of individuals experiencing some form of 

psychosis treated in in- and out- patient services as well in the community (Stuart et al., 

2002). However, notably, as was seen in the current cohorts, several studies also 

identified a relationship between auditory hallucinations and ‘loss of ego boundary’-type 

symptoms, in medicated (McGorry et al., 1998) and neuroleptic-naïve first-episode 

psychosis patients (Cuesta et al., 2003), as well as in mixed (in terms of duration of 

illness) inpatient samples diagnosed with schizophrenia (Kitamura et al., 1998) or 

psychosis generally (largely chronic: Cuesta & Peralta, 2001), while retaining the 
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independence of symptom groups representing ‘paranoia’ and ‘grandiosity’. A common 

feature among these studies is that they used scales other than the SAPS for the 

assessment of these symptoms, however, the AMDP, RPMIP and the scale designed for 

the Kitamura (et al., 1998) study all included a comparable (or, in some cases, superior) 

treatment of this range of symptoms to the SAPS instrument, so it is difficult to attribute 

such differences simply to the measurement instrument employed. Finally, the two 

groups identified as potentially independent within this broad domain, ‘somatisation’ 

(somatic delusions and hallucinations) and ‘visual hallucinations’, were more commonly 

identified as a combined ‘non-auditory hallucinations’ grouping, or combined with 

auditory hallucinations themselves in the studies summarised in Table 32. However, it 

needs to be considered that in many cases, these clinical concepts are represented by only 

one or two items respectively, and often occur at very low frequency in participant 

samples, with both issues biasing against their identification in studies applying factor-

analytic techniques. Those studies encompassing a greater number of symptom items 

from within these two concepts (Kitamura et al., 1998) or using techniques to retain the 

maximum amount of information from the symptom set (Minas et al., 1992; Stuart et al., 

1995; Vazquez-Barquerro et al., 1996) have supported or suggested the independence of 

these two symptom groupings in schizophrenia and psychosis more generally.  
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Table 32: Summary of studies of the structure of psychosis with broad measurement models and oblique rotation of factors and/or using 
methods to maximise explained variance 

First Author Peralta Peralta Cuesta Cuesta Cuesta Kitamura Stuart Lin Stuart Stuart Minas Minas McGorry Cardno Cardno 
Vazquez-
Barquero 

Lorr 

Year 1999 1999 2001 2003 2003 1998 2002 1998 1995 1995 1992 1994 1998 1996 1997 1996 1962 
n 660 352 660 66 48 429 789 70 70 70 114 114 509 102 66 86 196 

Population Mixed 
psychosis Schizophrenia Mixed 

psychosis 
First episode 

psychosis 
First episode 

psychosis Schizophrenia Mixed 
psychosis Schizophrenia Mixed 

psychosis 
Mixed 

psychosis 
Mixed 

psychosis 
Mixed 

psychosis 
First episode 

psychosis Schizophrenia Schizophrenia Schizophrenia Psychosis 

Patient status Inpatients Inpatients Inpatients Inpatients Inpatients Inpatients Mixed (in-, out-
, community-) Inpatients Inpatients Inpatients Inpatients Inpatients Inpatients Mixed (in-, out-

) Inpatients Mixed (in-, 
out-) 

Inpatients 

Phase Mixed, 
exacerbation 

Mixed, 
exacerbation 

Predom. 
chronic,  

exacerbated 
First episode First episode 

Mixed, 23% 
FE, 

exacerbation 
Mixed Mixed, 

exacerbation 

Mixed, 53% 
FE, 

exacerbation 

Mixed, 53% 
FE, 

exacerbation 

Mixed, 
exacerbation 

Mixed, 
exacerbation First episode n/r Mixed, 31% FE First episode 

n/r 

Medication status “Most” “Most” All 73% naive Naive Not specified 
(but likely) 86% All Medication free Medication free All All All (?) n/r n/r n/r n/r 

Scale SANS/SAPS SANS/SAPS AMDP AMDP AMDP 35 item OPCRIT SANS/SAPS SANS/SAPS/ 
BPRS 

SANS/SAPS/ 
BPRS SANS/SAPS SANS/SAPS RPMIP OPCRIT OPCRIT SANS/SAPS IMPS 

Rotation Oblique Oblique Oblique Oblique Oblique oblique Sorted matrix Sorted matrix Sorted matrix Full information 
factor analysis Sorted matrix Oblique Oblique Orthogonal^ Orthogonal^ Orthogonal~ Oblique 

Number of Factors Identified 11 (12) 13 10 10 10 6 n/s n/s n/s 6 (9) n/s 5 6 5 8 18 9 (10) 
Explained variance 66% 67% 54% 66% n/r 35% 100% 100% 100% (100%) 100% 57% 50% 49% 71% n/r n/r 

Factors                  
Hostility 

(poor impulse control, aggressive & agitated behaviour) B B  A A n/r S S SS n/r S n/r (A) n/r n/r A  
Conceptual disorganisation 

(loose associations, tangental, circumstantial) A A A A A n/r SS      n/r B  |   
Bizarre behaviour 

(bizarre social and sexual behaviour) B B n/r n/r n/r  S SS SS n/r SS n/r  S A A  
Grandiosity 

(grandiose and religious delusions)  |  B B B  S     B  S    
Auditory Hallucinations 

(auditory hallucinations, voices conversing or 
ti )

  C C C A    A  A B     
Loss of boundary delusions 

(Thought insertion or broadcasting, mind reading)   C C C A      B B   |  n/r 
Paranoia 

(suspiciousness, persecutory delusions)       SS n/r   S n/r n/r A    
Anxious Intropunitiveness 

(anxiety, depression, suicidality, guilt, tension) n/r n/r  |  |  n/r  S SS n/r n/r n/r C n/r n/r n/r  
Cognitive dysfunction 

(inattentiveness, difficulty in abstraction, disorientation) (+al) (+al) D D D n/r n/r SS SS n/r A (A) n/r n/r n/r   
Social dysfunctions 

(withdrawal, anergia, impersistance, loss of interest)   D D D n/r n/r A     C n/r n/r  (A) 
Negative signs 

(blunting, reduced expression, poverty of speech)   D D D n/r  A  |  A A A   |  A 
Excitement 

(excitement, pressure of speech)   B B B n/r  n/r  n/r n/r n/r  n/r n/r S  

Inappropriate affect A A A E E n/r S S S n/r S n/r (A) B A S n/r 
Somatisation 

(Somatic concern, delusions, hallucinations) C C E E E  n/r S   SS (A) n/r (A) B B |  n/r 

Visual hallucinations C C E E E  n/r S S A S (A) n/r (A) B  n/r 
Key: ^included in this table as the authors explicitly examined both orthogonal and oblique rotations, finding similar structures; ~Included in this table as the analyses were meticulously conducted;  Scales: SANS = Scale for the Assessment of Negative Symptoms; SAPS = Scale for the Assessment of 
Positive Symptoms; BPRS = Brief Psychiatric Rating Scale; OPCRIT = Operational Criteria Checklist; AMDP = Arbeitsgemeinschaft fur Methodic und Dokumentation in der Psychiatrie system; RPMIP = Royal Park Multidiagnostic Instrument for Psychosis; * spilt into somatic delusions and 
hallucinations vs. visual hallucinations and other auditory hallucinations;  refers to a symptom grouping being identified as an independent factor; |  refers to evidence for further splitting of this symptom grouping; Letters refer to symptom groups that were combined into a single factor – 
capital letters represent symptom groups with strong loadings (<0.40) and lower case letters represent symptom groups with small loadings on that factor; however, S = evidence of a single symptom representative of the grouping appearing relatively independent in the analysis; SS – evidence of a 
small group of symptoms representative of the grouping appearing relatively independent in the analysis; n/s = not specified; n/r = symptom not represented in the analysis set. Full authorship of included articles: Minas, Stuart, Klimidis, Jackson, Singh & Copolov (1992); Stuart, Malone, Currie, 
Klimidis & Minas (1995); Lin, Chen, Hwu, Lin & Chen (1998); Minas, Klimidis, Stuart, Copolov & Singh (1994); McGorry, Bell, Dudgeon & Jackson (1998); Cardno, Holmans, Harvey, Williams, Owen & McGuffin (1997); Cardno, Jones, Murphy, Anderson, Scott, Williams, Owen & McGuffin 
(1996); Vazquez-Barquerro, Lastra, Nunez, Castanedo & Dunn (1996); Stuart, Harvey, Evert, Pinzone & Herrmann (2002); Kitamura, Okazaki, Fujinawa, Takayangi & Kasahara (1998); Cuesta & Peralta (2001); Cuesta, Peralta, Gil & Artamendi (2003); Peralta & Cuesta (1999); Lorr, McNair, Klett & 
Lasky (1962). 
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Within the symptoms combined into the ‘disorganisation’ concept under the three-factor 

model of schizophrenia, three independent symptom groupings (labelled as ‘hostility’, 

‘bizarre behaviour’, and ‘conceptual disorganisation’) were identified in the current study, 

with a further two independent groupings possible (‘excitement’ and ‘inappropriate 

affect’), although the low prevalence of the constituent symptoms within the latter 

groupings meant that it was unclear whether these could be considered reliable groupings 

or simply idiosyncrasies of this cohort. The three clearly identified groupings were 

uncorrelated with each other (Figure 22), however, the two low-prevalence groupings 

showed trends toward correlations with other proposed groupings (‘inappropriate affect’ 

correlating with ‘bizarre behaviour’: r=0.28, p<0.05; ‘excitement’ correlating with 

‘conceptual disorganisation’: r=0.26, p<0.05, largely due to the presence of the item 

‘pressure of speech’ which shared some variance with the thought disorder items). As 

would be expected, there is also some small relationship between the presence of 

‘paranoia’ and that of ‘hostility’ (r=0.27, p<0.05), given the behavioural link between the 

two clinical issues. Across the studies summarised in Table 32 there is evidence in 

support of the independence of the three identified groupings (‘hostility’, ‘bizarre 

behaviour’ and ‘conceptual disorganisation’) from the early, careful, studies of Lorr and 

colleagues (Lorr, McNair, Klett & Lasky, 1962), as well as more recent studies applying 

statistical techniques seeking to retain the maximum amount of variance in the symptom 

set, from samples of acute inpatients (diverse in terms of their duration of illness) 

diagnosed with schizophrenia (Lin et al., 1998) and psychosis generally, both medicated 

(Minas et al., 1992), and medication-free (Stuart et al., 1995), as well as a study using a 

representative sample of individuals diagnosed with psychosis at in- and out- patient 

facilities and in the general community (Stuart et al., 2002). Similarly, these studies have 

also identified, or provided evidence suggestive of, the independence of ‘excitement’ and 
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‘inappropriate affect’ groupings which were also tentatively identified in the current study 

(Table 32). 

 

Two studies of those examined in Table 32 (Peralta & Cuesta, 1999; Vazquez-Barquerro 

et al., 1996) did not find evidence for the independence of the clinical concepts of 

‘hostility’ and ‘bizarre behaviour’ in their samples. However, both applied factor-analytic 

techniques to the items of the SAPS, where the former issue is reflected in a single item, 

and the latter by two or three, which may bias against the identification of distinct factors 

for these issues. One study of first-episode psychosis patients (Peralta et al., 2003) found 

that AMDP items relating to hostility shared loadings with symptoms of thought 

disorder, however, given that this study had a relatively low participant to item ratio for 

the application of factor-analytic procedures, it is possible that this finding, particularly in 

light of the identification of independence of these concepts in multiple other studies, 

may reflect an idiosyncrasy of this participant group. In terms of the two symptom 

groupings within the three-factor model umbrella of ‘disorganisation’ that were only 

tentatively suggested in the current study due to low prevalence in the sample 

(‘inappropriate affect’ and ‘excitement’), while some support for their independence is 

provided from studies examining full sorted symptom correlation matrices (Lin et al., 

1998; Stuart et al., 1995; 2002), there are mixed suggestions from studies applying other 

techniques. In factor analytic studies, the concept of ‘inappropriate affect’ had variously 

been shown to be independent (Vazquez-Barquerro et al., 1996), or combined with 

symptom items reflecting bizarre behaviour (Cardno et al., 1997), non-auditory 

hallucinations (Peralta et al., 2003), or formal thought disorder (Cardno et al., 1996; 

Cuesta & Peralta, 2001; Peralta & Cuesta, 1999). However, in all studies the concept of 

‘inappropriate affect’ is only measured by a single item, and as discussed previously, 

factor analytic-techniques are biased against the identification of single item-factors, 
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particularly when low-factor solutions are sought. As such, the independence of this 

clinical concept from other symptoms identified in this and other studies examining raw 

correlation matrices, coupled with the inconsistent loadings in other studies, suggests 

support for the independence of ‘inappropriate affect’. Finally, two studies (Cuesta & 

Peralta, 2001; Peralta, Cuesta, Gil & Artamendi, 2003) using the AMDP in samples of 

participants displaying any psychotic symptom did not find evidence in support of the 

independence of the ‘excitement’ and ‘grandiosity’ symptom groupings, however, there is 

extensive support for the independence of these groupings using other instruments in 

medicated and unmedicated samples diagnosed with schizophrenia and psychosis (Table 

32), and as such this finding may be an artefact of the relative balance of items reflecting 

these issues in the AMDP (‘grandiosity’ measured by two items and ‘mania’ measured by 

six).  

 

Finally, a group of affective symptoms, covering depression, anxiety, suicidality and 

delusions of guilt, were identified as an independent cluster in the current study, labelled 

as ‘anxious intropunitiveness’ due to its similarity with the combination identified in the 

early studies by Lorr and colleagues (Lorr, McNair, Klett & Lasky, 1962). Affective 

symptoms have not been well covered by studies examining the symptom structure of 

schizophrenia or psychosis (Table 32), due to the poor representation of such items in 

the instruments commonly employed. In studies summarised in Table 32 where both the 

issues of anxiety and depression are tapped, there is some evidence for their 

independence (such as in Peralta et al., 2003 applying the AMDP using a neuroleptic-

naïve sample of individuals diagnosed with first episode psychosis). Moreover, in studies 

using the PANSS (Table 11) in first episode psychosis (Emsley et al., 2003), acute 

inpatients with schizophrenia (Peralta & Cuesta, 1994), and among participants 

experiencing chronic schizophrenia with substantial negative symptoms (Lindstrom & 
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von Knorring, 1993) there has also been evidence for their independence. However, in 

the current participant sample, examination of the internal reliability indices found that a 

more parsimonious solution would be identified if symptoms of depression and anxiety 

were combined in a single grouping. This is consistent with the findings of the early 

studies by Lorr (e.g. Lorr, McNair, Klett & Lasky, 1962), as well as Stuart (et al., 1995), 

and the majority of studies producing five-factor solutions of the PANSS (e.g. 

Lindenmayer et al., 1995; White et al., 1997) and BPRS (Guy, Cleary & Bonato, 1975: 

Table 10).  

 

In sum, the symptom model identified in the current study is largely consistent with 

findings from studies in first-episode schizophrenia and psychosis more generally, 

whether medicated or otherwise, and among acute, chronic and representative samples of 

individuals experiencing psychotic symptoms. Moreover, the structure was also 

consistent with studies using differing psychopathological symptom inventories and 

statistical methodologies, which adds further weight to its veracity. The eleven groupings 

identified were homogenous and displayed good to excellent internal consistency. 

Importantly, too, the model proposed covers a very wide range of symptomatology (with 

the exception of low prevalence symptoms), which is more in keeping with the complex 

clinical presentations of individuals diagnosed with schizophrenia. Finally, the model 

shows historical continuity with those proposed in the years before the cult of the 

‘positive’ and ‘negative’ distinction, such as the work of Lorr, Wittenborn and colleagues 

nearly five decades ago. 
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Methodological Challenges 

Before the symptom model proposed in the current study can be further examined, a 

number of methodological challenges faced by this particular item set need to be 

considered. These can be broadly considered in terms of issues relating to the 

instruments and the symptom items included in the set, the methodology applied to the 

ratings of symptoms themselves, statistical concerns, and, perhaps most importantly, the 

characteristics of the participants in terms of the generalisability of the proposed model 

to schizophrenia and psychosis more generally. The impact of each of these issues on the 

model proposed will be considered in turn in the following paragraphs.   

 

Instruments and Item Set 

The symptom rating instruments adopted for use in the current study were chosen on 

consideration of two concerns, namely, to provide a balance between the breadth of the 

symptom items included in the portrait of psychopathology (Fleiss, Gurland & Cooper, 

1971) and the time required to carefully and reliably collect this information; and to allow 

comparisons with preceding work in the area through use of the instruments most well 

known in the assessment of schizophrenia and the psychoses (Barnes & Nelson, 1994; 

Peralta & Cuesta, 2001). The dependence of the identified symptom structure on the 

comprehensiveness of the examined instruments is a point that has been raised by 

multiple authors (see, for example: Kitamura et al., 1998; Peralta & Cuesta, 1999; Stuart 

et al., 1995; van Os et al., 1996), and as such, the combination of the SANS and SAPS to 

provide a relatively detailed description of the core symptoms within the ‘schizophrenia’ 

concept, with the items from the BPRS and PANSS to provide coverage of a broader 

range of symptoms were selected, with an awareness of their limitations, in an effort to 
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provide the broadest practicable representation of the clinical picture experienced by 

those diagnosed with schizophrenia. The SANS and SAPS in particular were selected due 

to their more elemental description of several key concepts within ‘schizophrenia’ (for 

example, providing individual ratings of 12 delusional types, rather than considering 

these in two or three ratings such as in the BPRS) which allowed the possibility of subtle 

distinctions to emerge if independent, rather than pre-conceiving their relationships. 

While it has been noted that there are symptom areas within the SAPS that may 

appropriately be examined in greater depth or breadth (see, for example, Peralta & 

Cuesta, 2001 and Stuart et al., 1999) studies examining finer detail in this area have 

developed their own symptom sets (e.g. Kitamura et al., 1998) and so do not have the 

benefit of the detailed, standardised symptom definition and the legacy of extant 

literature in regard to item validity and rater reliability that accompanies the Andreasen 

scales.  

 

One concern, however, with the adoption of concept-driven scales such as the SANS 

and SAPS is that the underlying bias in these instruments may, circularly, lead to the 

identified structure being simply reflective of these underlying constructs (Cardno et al., 

1997; van Os et al., 1996). However, the extension of the item set, through the use of the 

BPRS/PANSS to include symptoms other than those within the ‘positive’ and ‘negative’ 

concepts, along with the identification of a structure consistent with those produced 

using instruments free of such conceptual constraints (such as the OPCRIT: Cardno et 

al., 1997; Stuart et al., 2002; and IMPS: McNair, Klett & Lasky, 1962), and the direct 

contradiction of the proposed subscale structures of these scales in the model identified 

(such as the decomposition of SAPS ‘delusions’ subscale items into five distinct 

groupings, or the grouping of the SANS ‘poverty of content of speech’ item with 

conceptual disorganisation symptoms from the SAPS), would suggest that it is very 
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unlikely that the factors identified are simply statistical artefacts arising from the 

construction of these scales.  

 

While the familiar SANS, SAPS and BPRS/PANSS together provide a balance between 

breadth and depth of examination of symptoms commonly experienced by individuals 

diagnosed, there remain some gaps in the spectrum of symptoms encompassed by these 

instruments. Of the dimensions of psychopathology important to schizophrenia 

identified by the literature review in the current study, as well as other authors (Lorr et 

al., 1963; Lorr, 1986; Peralta & Cuesta, 2001; Stuart et al., 1999), the areas of 

catatonia/motor disturbance, insight, and obsessive-compulsive symptoms (the latter 

increasingly important given recent reports of possible atypical-antipsychotic-induced 

obsessive-compulsive symptoms: Alevizos, Lykouras, Zervas & Christodoulou, 2002; 

Lykouras, Zervas, Gournellis, Malliori & Rabavilas, 2000; Poyurovsky, Weizman & 

Weizman, 2004) are relevant components of the clinical picture in schizophrenia and/or 

psychosis which are poorly reflected by the instruments chosen in the current study. This 

is an important consideration, as exclusion of the measurement of these domains has the 

potential to produce an oversimplified model of the symptom structure in the participant 

cohort. Alternatively, as was shown to be the case in terms of the ‘somatatisation’ 

grouping in the current study (the presence of the item ‘somatic concern’ providing a 

basis for the somatic delusions and somatic hallucinations items to separate from other 

types of symptoms within these categories), the presence of these items in the set may 

have influenced the symptom structure to emerge differently (Peralta & Cuesta, 1999). 

These clinical concepts are not, however, easily or appropriately described in a small 

number of items, and specific instruments have been developed and validated for their 

assessment (such as the Yale-Brown Obsessive-Compulsive Scale: Goodman et al., 1989;  

the Catatonia Rating Scale: Braunig, Kruger, Shugar, Hoffler & Borner, 2000; and the 
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Scale to Assess Unawareness of Mental Disorder: Amador et al., 1993), as have 

inventories for a number of other symptom areas encompassed by the scales selected in 

the current study (such as the Thought, Language and Communication Scale: Andreasen, 

1979; the Hamilton Rating Scale for Depression: Hamilton, 1960; or the Beck Anxiety 

Inventory: Beck, Epstein, Brown & Steer, 1988). The inclusion of these instruments 

along with the chosen battery may have led to an increased number of symptom 

groupings in the proposed model (for example, the Cuesta & Peralta, 1999, confirmatory 

factor analysis investigation of the Thought, Language and Communication Scale 

identified at least six factors in the instrument, only two of which are well-represented in 

the symptom model proposed in the current study; and the Catatonia Rating Scale, as 

well as the Scale to Assess Unawareness of Mental Disorder have each been shown to 

reflect four factors: Amador et al., 1993; Kruger, Bagby, Hoffler & Braunig, 2003), and, 

hence, while the use of the SANS, SAPS, and BPRS/PANSS in the current study has 

provided a relatively good coverage of many of the symptoms within the spectrum of 

those experienced by those diagnosed with schizophrenia, and has produced a proposed 

model in keeping with those identified by other researchers in the area, it is important 

not to consider the matter prematurely closed.  

 

The final consideration in regard to the item set relates to those symptoms that were 

excluded from analysis due to their low prevalence in the sample (as well as those that 

were excluded due to concerns about the reliability of their measurement). As noted by 

other authors, the rarity of these symptoms does not render them unimportant, simply 

that their relationship to the more common symptom groupings is difficult to determine 

(Stuart et al., 1999). The challenge of describing the relationships for low prevalence 

symptoms such as delusions of jealousy, thought blocking, olfactory hallucinations, clang 

associations and thought withdrawal was clearly compounded by the relatively small size 
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of the current participant cohort. These are not trivial concerns when one considers that 

delusions of jealousy had been shown to form an independent factor in an item-level 

analysis of the SANS and SAPS in a sample of 660 inpatients experiencing psychosis 

(Peralta & Cuesta, 1999); that two studies (Stuart et al., 1995; Vazquez-Barquerro et al., 

1996) have suggested that the symptom of ‘thought blocking’ may be independent from 

other symptoms grouped here as ‘negative signs’; and that some studies have identified 

relationships between symptoms of thought withdrawal and other symptoms of 

conceptual disorganisation, such as tangentiality (Lin et al., 1998; Mellor, 1970), 

consistent with classical descriptions of presentations in the era prior to the advent of 

neuroleptic treatment (Schneider, 1942). Clearly, where the aim is the development of 

comprehensive models of schizophrenia (or the psychoses) for hypothesis testing, then 

larger participant samples are required for the appropriate identification of the 

relationships (or otherwise) of these items with those groupings identified in this or other 

studies.  

 

Symptom rating methodology 

There are three main criticisms that can be made in regard to the approach taken for the 

assessment of symptomatology in the current study. Firstly, there are issues that may 

arise from the use of a single interviewer to make all ratings, namely, whether this has 

produced a source of variability due to conceptual drift over time or idiosyncrasies in the 

style of interviewing (Costello, 1993a), and, importantly, whether the relationships 

identified between symptoms are reflective of an actual pattern of intercorrelations or 

reflect a “halo effect” or bias arising from the interviewer not being blind in regard to the 

hypotheses under study (Buchanan & Carpenter, 1994; Klimidis et al., 1993). Secondly, 

the participants were interviewed only once, and as such, any variability in their reports 
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concerning symptoms is not able to be assessed (Costello, 1993a), nor are changes in 

symptomatology over time assessed (a limitation discussed in more detail below). Third, 

there are suggestions that individuals diagnosed with schizophrenia may tend to under-

report the extent of their symptoms (with the exception of symptoms of hallucination), 

and ‘best informants’ (such as family members) may tend to underestimate ‘positive’-type 

symptoms, relative to ratings made on the combined basis of extended inpatient 

observation, examination of medical records, and individual interview (Ho, Flaum, 

Hubbard, Arndt & Andreasen, 2004).  

 

In order to minimise methodological problems stemming from these concerns, a number 

of procedures were built into the assessment procedure. The rater had received extensive 

training from senior clinicians (on all instruments) and from the video training program 

for the Andreasen scales, in order that the ratings were made to a satisfactory standard, 

and moreover, regular case discussions with senior clinicians and strict adherence to the 

extensive glossaries and anchor points for all items from the instrument manuals, in 

conjunction with the semi-structured interview, all aimed to ensure a consistency of 

information was collected in each interview and to reduce any slippage of ratings over 

time. Wherever possible, information from medical records, family members or clinical 

staff were used to supplement the clinical interview, which itself was made over an 

extended session (1.5-3 hours), with substantial further time spent directly with the 

participant in the subsequent 7-10 days, allowing behaviour to be observed in a variety of 

contexts and to allow the time appropriate for symptoms to manifest if they were 

present. Symptom ratings were made on the basis of all sources of information and 

behaviour manifested over the entire period of time. While not methodologically blind to 

the purpose of the study, the rater (the author) was not wedded to any particular model 

of symptom structure at the time of assessments. The identification of a symptom 
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structure consistent with other studies using single raters with the same (using a blind 

rater: Stuart et al., 1995) or different (Cardno et al., 1997) instruments, as well as those 

using multiple raters and sources of information (Peralta & Cuesta, 1999), lends support 

to the suggestion that the reported structure is unlikely simply to represent a 

methodological artefact arising from the use of the single interviewer.  

 

Statistical issues 

The relative strengths and limitations of factor-analytic approaches to the study of 

symptom structure have been discussed in detail in previous sections, however, in brief, 

one of the major concerns relates to the bias of such approaches toward clinical concepts 

(groupings) that represent the variance arising from the symptom items most well 

represented in the item set, and hence may disregard relevant information relating to 

factors with small eigenvalues, such as that arising from symptoms that may be poorly 

represented in the item set but independent from others and important to the clinical 

picture of the participants (Lin et al., 1998). The approach taken in the current study was 

primarily graphical, representing the entire correlation matrix between symptoms, with 

this information transparent and open to interpretation, and as such, it was possible to 

identify all sources of theoretically relevant structure, how the individual symptoms and 

proposed groupings related to each other, and, importantly, the adequacy of the 

proposed solution (Minas et al., 1992; Stuart et al., 1999). However, the procedure used 

to provide the initial sorting of the correlation matrix was agglomerative, where items 

were assigned to clusters on the basis of similarity but were not re-aligned once 

subsequent clusters were made and the profile of the groups changed (Lorr, 1993). These 

were taken as the starting point for the clinical validity and internal consistency analyses, 

and grouped further on the basis of these subsequent analyses. While these procedures 
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were adopted to maximise the appropriateness of the end structure, the iterative 

proximity process adopted by the Chen group (Generalised Association Plots: Chen, 2002; 

Chen & Chen, 2000; Hwu et al., 2002) may have yielded a superior initial sorted matrix 

structure, however, this technique was not available to the author. While this may be the 

case, it does not appear that the symptom grouping/reduction technique has substantially 

affected the final structure, as studies applying different techniques to the current study 

(for example: principal components analysis: Vazquez-Barquerro et al., 1996; full 

information factor analysis: Stuart et al., 1995: Table 32) have reported congruent results, 

consistent with the findings of Peralta and Cuesta’s (2001) review of studies in this area.  

 

In the current study, Pearson’s product-moment correlation coefficients were primarily 

employed, with an awareness of their limitations, for consistency with the prevailing 

literature in this area (for example, Lin et al., 1998; Stuart et al., 1995), as well as the 

multivariate techniques employed in subsequent examinations of this dataset (Studies 

Two and Three of the current thesis: Pedhazur, 1982). Pearson’s statistic is parametric, 

and given that psychiatric rating scales tend to produce scores that are often far from 

being normally distributed (the focus on only rating behaviours that are deviant from the 

norm means that only one tail of the distribution of a symptom construct is examined), 

non-parametric alternatives for correlation statistics which do not rely on the assumption 

of normal distribution, such as the Spearman Rank correlation coefficient or Kendall tau 

may be appropriately employed. A recent study by Arndt, Turvey and Andreasen (1999) 

directly compared the three techniques in the description of psychiatric rating data similar 

to that applied in the current study (the SANS, SAPS, and BPRS, among others) derived 

from participants diagnosed with schizophrenia. These showed little difference in Type I 

error rates between the three statistics, even in cases with very skewed distributions, 

when moderate sample sizes were applied (n=50: although Pearson’s correlations 
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produced excessive false positive values in comparison to the non-parametric statistics 

under these conditions with small samples); that there was little advantage in statistical 

power for the Pearson’s correlation over its non-parametric counterparts with this type 

of data (reflecting the deleterious effect of violation of distributional assumptions on the 

power of the Pearson’s statistic), with the Spearman rank correlation coefficient in 

particular tending to underestimate population correlation values; and finally, that 

Kendall’s taub correlation coefficient estimates may be more stable across replication 

studies, producing tighter confidence intervals than the other statistics. Given that the 

focus on the current study is primarily geared toward the identification of relationships 

that are not due to chance, rather than necessarily placing great emphasis on the exact 

magnitude of these relationships, consideration of Type I error rates and statistical power 

are the most pivotal in the current context. As such, the findings of the Arndt (et al., 

1999) study would suggest that there is no disadvantage in the application of the Pearson 

product-moment correlation statistic in the current scenario in comparison to a non-

parametric counterpart. 

 

Another consideration with the correlations identified within this data, as discussed in 

detail in previous sections, is the concern that, due to the non-normal distribution of 

scores (in the current study, as with all studies using this type of data, item distribution 

was largely reversed J-shaped), correlation figures may be inflated (Maxwell, 1972), which 

is especially problematic for low prevalence items, as the impact of inflation of 

correlations due to similarities in item distribution may become more prominent in these 

cases (Bernstein & Teng, 1989; Maxwell, 1972). In order to go some way to address this 

problem, the distribution of scores for each proposed grouping were examined, and in 

cases where distributional similarities could potentially be considered relevant to the 

identification of the grouping (as was the case for the ‘hostility’, ‘excitement’ and 



 241

‘somatisation’ groupings), the semantic content of the constituent items, in conjunction 

with the clinical meaningfulness and the identification of such groupings in previous 

research in the literature were taken into consideration prior to the presentation of these 

groupings as hypothetical domains. The prevalence of items in the ‘excitement’ and 

‘somatisation’ were relatively low, and as such a conservative approach was adopted and 

these groupings, due to their clinical relevance, were not retained for further examination 

in the current study but noted as groupings deserving of future research attention in 

larger subsequent studies.  

 

Decisions to combine single symptom items into groupings was made on the basis of a 

five step process (outlined in the Results section above), taking into consideration issues 

of clinical validity, parsimony, internal consistency, and the contribution of symptom 

variance to that of the proposed grouping, in order to identify clinically useful, internally 

consistent and homogenous groupings (Soni et al., 1992). As part of this process, the 

Cronbach coefficient alpha statistic was employed as an index of internal consistency 

(Cronbach, 1951). While this has been an approach taken by a number of authors in this 

area to supplement the results of structure-identifying techniques (for example: Honey et 

al., 2003; Mass et al., 2000; Toomey et al., 1997), this statistic has been criticised on a 

number of levels: principally, the fact that the alpha value has the tendency to inflate with 

an increase in the number of included items; and also that alpha assesses interrelatedness 

(internal consistency) but does not necessarily confirm unidimensionality (Green, Lissitz 

& Mulaik, 1977). In order to surmount these limitations of the alpha statistic, a careful 

examination of inter-item and item-scale correlations was used to confirm internal 

consistency (similar to the approach recommended by Armor, 1974); and the 

dimensionality of each proposed scale was examined, and homogeneity confirmed, by the 

use of factor-analytic techniques (as suggested by Green et al., 1977), identifying findings 
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similar to others using variance-maximising factor-analytic techniques alone to determine 

structure (Stuart et al., 1995; Vazquez-Barquerro et al., 1996).  

 

In the current study, where a symptom or group thereof was relatively common and 

could be rated reliably it was included as evidence for a potentially independent 

dimension within ‘schizophrenia’ if it did not correlate strongly with other groupings. 

The use of correlational and internal consistency processes allowed the identification of 

potentially independent groupings that may be rare, or poorly represented in the 

symptom item sets applied, but may be deserving of further empirical investigation 

(Kitamura et al., 1998). This led to the identification of a number of groupings (eleven 

appearing strongly in the current sample, with suggestions of the potential for a further 

four) much more numerous than the three- and five- dimensional models of 

schizophrenia that are currently predominant in the literature. However, the groupings 

identified here are not revolutionary in that they largely represent fine subdivisions of the 

major dimensions described in these low-order models (Minas et al., 1992), and are 

reflective of the legacy of the previous five decades of under-recognised work in this area 

(for example, Lorr, Klett, McNair & Lasky, 1963; Peralta & Cuesta, 2001; Stuart et al., 

1995 Wittenborn, 1951). It is important to note that the groupings proposed here are 

simply hypotheses that require further assessment: all that can be said from the current 

analysis is that these symptom items tended to run together in this cross-sectional 

assessment of the participant group under study (Soni et al., 1992). Indeed, the 

identification of this number of groupings carries with it a number of possible problems: 

namely, the potential for Type 1 error in the application of models with large numbers of 

dimensions (Peralta & Cuesta, 1999); that some of the identified close relationships may 

simply be reflective of semantic similarities in the definitions of the combined symptoms 

(Stuart et al., 1999); and that the identification of correlated symptom groupings (such as 
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the ‘negative signs’ and ‘social dysfunctions’ groupings) may simply reflect ‘overfactoring’ 

or unnecessary splitting of what are, in actuality, unifactorial concepts (McGorry et al., 

1998). However, these are all issues that are amenable to assessment through the 

application of validation studies (which are the focus of the second and third 

components of this study) which seek to determine whether there are differential 

relationships between the proposed groupings and external variables, such as 

demographic, neuropsychological or neuropsychological variables that may provide 

support for their independence. Indeed, the alternative, namely the premature 

abandonment of the comprehensive and carefully developed models of psychotic 

psychopathology by researchers such as Lorr, Wittenborn, Stuart, Peralta and Cuesta and 

colleagues, in favour of the three- or five- factor models, when there is clear evidence of 

marked limitations of the assumptions underpinning these lower-factor-number models 

(see: Peralta & Cuesta, 2001; Stuart et al., 1999), conveys a much greater challenge to 

research in this area, as it has the use of constructs that are too raw (such as ‘positive’ 

symptoms), or the neglect of important dimensions of psychopathology (such as 

affective symptoms), has the clear potential to hinder studies aiming to identify the 

underlying mechanisms of symptoms (Peralta & Cuesta, 1999).  

 

Participant Characteristics 

 

i. Potential confounds 

The particular characteristics of the participant sample contributing to the current study 

carry with them a number of potential confounds whose impact on the findings may be 

difficult to quantify.  
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There was, for example, a bias toward a predominantly male participant sample with four 

in five participants being males. While there is an approximately equal incidence of 

schizophrenia across the lifespan (although this is highly dependent on the diagnostic 

criteria applied, with the lifespan incidence ratio almost balanced using ICD-9 criteria and 

male-predominant using DSM-III-R criteria: Castle, Wessely & Murray, 1993; Castle, 

2000), male predominance is almost a hallmark trait of studies in the area of the structure 

of symptomatology (see Tables 9, 10, and 11). The relatively limited data in the area of 

gender differences in symptom expression is mixed, with several studies suggesting that 

females may have more affective features, fewer negative symptoms, better preserved 

social skills, less bizarre and grandiose delusions, lower levels of aggression, and higher 

levels of somatic, erotomanic and jealous delusions than men (Allan & Hafner, 1989; 

Goldstein & Link, 1988; Childers & Harding 1990; Sanguinetti, Samuel, Schwartz & 

Robeson, 1996; Shtasel, Gur, Gallacher, Heimberg & Gur, 1992). However, other studies 

examining differences in the expressions of symptom groupings have found little gender 

differences, for example, in PANSS individual subscales (Usall, Araya, Ochoa, Busquets, 

Gost & Marquez, 2001) or factor structure of symptoms in schizophrenia more generally 

(Hayashi, Igarashi, Yamashina & Suda, 2002; Peralta & Cuesta, 2001).  

 

Similarly, it is possible that there are cultural peculiarities of the sample that may affect 

the types or manner in which symptoms are expressed that may impact on the 

generalisability of the identified model. For example, the World Health Organisation 

Ten-Country Study of schizophrenia (Jablensky et al., 1992), suggested a greater 

frequency of affective and some first-rank (‘positive’) delusional symptoms such as 

thought insertion or broadcast, and a lower frequency of auditory hallucinations (other 

than those in the third person) and visual hallucinations among individuals sampled from 

developed countries when compared to those from developing nations. However, while 
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there may be differences in the frequencies of particular symptoms there is ample 

evidence suggestive of a similarity of relationships between symptoms across cultures, as 

studies of symptom structure from South African Xhosa (Emsley et al., 2001), Indian 

(John, Khanna. Thenarasu & Reddy, 2003), Mexican (Fresan et al., 2005), and Carribean 

(in the United Kingdom: Hutchinson et al., 1999) participants have identified structures 

consistent with those identified in United States, United Kingdom and Australia; and 

moreover, the structure identified in the current sample is consistent with findings 

derived from participant groups in Japan (Kitamura et al., 1998), China (Taiwan: Lin et 

al., 1998), and Spain (Peralta & Cuesta, 1999; Vazquez-Barquerro et al, 1996), as well as 

those from similar cultural backgrounds to the current cohort (Stuart et al., 2002).  

 

The fact that participants volunteered to participate in the, quite lengthy, current study, 

meant that aggressive, extremely disorganised or extremely florid individuals were 

unlikely to be referred, or approached to participate in, the study, nor would they be 

satisfactorily be able to complete an informed consent process (Appelbaum & Roth, 

1982; Kovnick, Appelbaum, Hoge & Leadbetter, 2003; Pinals, Malhotra & Breir, 1998). 

However, while this is likely to affect the presence of symptoms such as 

‘uncooperativeness’ or ‘hostility’ in the symptom profile of the participant cohort, a 

recent systematic review of a series of 155 consecutive admissions to an acute inpatient 

psychiatric ward and found no major differences in terms of clinical or socio-

demographic variables between those that did and did not consent to participate in low-

risk research (Jaskiw et al., 2003).  

 

While the makeup of the participant sample in the current study was quite diverse, 

ranging from first-episode participants to those that had been diagnosed more than thirty 

years previously, the majority of participants could be regarded as experiencing chronic 
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schizophrenia, with almost 90% experiencing symptoms for two years or more, and 

almost half for more than ten years. Similarly, 60% had experienced two or more 

psychotic episodes and 22% had experienced virtually no remission of symptoms since 

initial diagnosis. These characteristics suggest that the expressed symptomatology may be 

contaminated to an unknown extent from the effects of long term neuroleptic therapy, 

institutionalisation, multiple psychotic episodes, duration of illness, and general ageing, 

among others (Cuesta et al., 2003; Soni et al., 1992). Similarly, the effects of comorbid 

medical or psychiatric problems, or recreational drug use, were not entirely able to be 

excluded. It has also been suggested that extensively treated, chronic and therefore often 

treatment-resistant individuals may be likely to manifest atypical patterns of symptoms 

(McGorry et al., 1998). Such challenges are exacerbated in relatively small sample sizes. 

In the current study, with a relatively low ratio of symptom items to participants, such 

uncontrolled characteristics may lead to the production of particular clusters of 

symptoms in the analysed matrix that may not represent reliable, generalisable 

dimensions, but instead simply reflect the idiosyncrasies of a small subgroup of 

participants within the larger sample (Peralta & Cuesta, 1999; Van Os et al., 1996). The 

focus on the identification of relatively finely detailed aspects of symptom structure may 

further increase the degree of susceptibility of the current study to such effects. While 

these issues are important considerations, it is possible that they had a limited impact on 

the proposed structure, as the symptom groupings identified here are consistent with 

those identified in unmedicated first episode psychosis inpatients (Stuart et al, 1995); 

representative samples of first-episode schizophrenia (Vazquez-Barquerro et al., 1996); 

large samples of predominantly chronic inpatients (n=660: Peralta & Cuesta, 1999); and 

large samples representative of the full spectrum of psychosis (n=789: Stuart et al., 2002) 

 



 247

ii. Symptom expression 

As a further line of consideration, it is important in a study attempting to identify a 

generalisable model of symptoms, that there is an adequate expression of said symptoms 

within the constituent cohort. For example, the current study was suggestive of a number 

of additional factors, but the prevalence of these symptom groupings were too low to 

allow their reliable identification, and moreover, there were a number of further 

symptoms which may represent important parts of the general clinical picture among 

those diagnosed with schizophrenia but were too uncommon among the current 

participant sample to include in the analyses (such as thought blocking, clang speech, 

delusions of jealousy or thought withdrawal). There are four main areas which may have 

had effects on the degree to which symptoms were expressed in the participant group: 

medication status; duration of illness; phase of illness; and diagnosis of the contributing 

participants.  

 

Firstly, it needs to be acknowledged that the presence of antipsychotic medication will, 

by definition, reduce the range and severity of psychotic symptoms. This becomes 

problematic in terms of the aims of the current study if these medications impact 

differentially on the expression of particular types of symptoms. For example, it has been 

suggested that older, ‘typical’, antipsychotic medications (such as phenothiazines, 

thioxanthines and butyrophenones) preferentially ameliorate the more florid ‘positive’-

type symptoms and may exacerbate ‘negative’-type symptoms (Prosser et al., 1987). As 

such, it is possible that the observed symptom pattern may at least partially be reflective 

of the effects of medication (Klimidis et al., 1993). This noted, as long as the participants 

are not asymptomatic, there is evidence to suggest that, while the presence of medication 

may affect the severity of symptoms, it may not reflect the relationships between them. For 

example, the majority of research in this area, by clinical necessity, is carried out on 
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medicated participant samples, and symptom structures consistent with the current study 

have been identified in medicated (Minas et al., 1992; Peralta & Cuesta, 1999) and 

unmedicated (Stuart et al., 1995) participant samples. More telling are the short-term 

follow-up confirmatory factor analytic studies which show little difference in the degree 

of fit of symptom models between ratings made following one week of placebo 

treatment and following six weeks of haloperidol (Czobor & Volavka, 1996); and 

between baseline and six months of clozapine treatment amongst ‘medication resistant’ 

participants (McMahon, Kelly, Kirkpatrick, Love & Conley, 2002).  

 

There may also be some influence of duration of illness on the degree of symptom 

expression. Amongst those in the clinical realm, there is a general perception that the 

florid symptoms of schizophrenia tend to ‘burn out’ over the course of the disorder. This 

has been supported by studies finding a decrease in the severity of delusions and 

hallucinations with increasing duration of illness (Sandyk, 1993), while primary negative 

symptoms tend to be more stable over time (de Bosset & Shaul, 1990) and unrelated to 

the duration of illness (Ring, Tantam, Montague & Morris, 1991). As such, the bias 

toward a predominantly chronic (and medicated) cohort in the current study may have 

rendered it more difficult to determine the relationship between the florid ‘positive’-type 

symptoms due to a reduced range of their occurrence (Stuart et al., 1999). While this is a 

criticism often levelled, it can be disputed by findings of review studies showing that the 

three factor structure has been stably identified across the full spectrum of chronicity 

(Peralta & Cuesta, 2001: although there are some studies that dissent from this finding, 

such as Mojtabai, 1999), and that equally complex symptom structures have been 

identified in first episode (Vazquez-Barquerro et al., 1996) and largely chronic participant 

samples (Peralta & Cuesta, 1999) as well as the current study.  
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A third impact on the degree of symptom expression among the participant sample 

relates to the phase of illness at which the individual is interviewed. Clearly, by definition, 

individuals examined while in an acute inpatient ward will exhibit a greater level of 

symptomatology than those that might be in ‘remission’ and able to live in the 

community. Cuesta and Peralta (2001) have noted that inclusion of individuals in 

different illness phases may introduce particular biases which may make comparative 

studies more challenging. However, while individuals being able to be managed in the 

community may exhibit a lower level of symptomatology, inclusion of such participants 

in studies of symptom structure may be particularly appropriate where the aim is to 

produce a generalisable symptom model: Carr (et al., 2002) have shown that there may be 

important differences between cohorts with a diagnosis of schizophrenia recruited from 

inpatient units and general medical practice, with the former exhibiting not only greater 

levels of symptomatology but also greater levels of disability and indices of deterioration. 

As such, studies of symptomatology solely built from individuals recruited from inpatient 

services may be biased toward chronic residual pathology (unless the sample is of 

exclusively first-episode participants). This may be particularly problematic where a study 

seeks to determine external validation of symptom groupings through comparison with 

demographic or cognitive factors, as the range of such variables may be attenuated. 

Adding further weight to this concern is the finding of completely different patterns of 

relationships between symptoms and regional cerebral blood flow between assessments 

in an active or remitted state, with relationships for ‘negative’ type symptoms only 

identifiable in a remitted phase despite there being no change in the severity of such 

symptoms (Erkwoh et al., 1999). While there may be some interpretative advantage to 

restriction of a participant sample to a single phase of the disorder, in the interests of 

obtaining a range of abilities for the subsequent validation studies (Studies Two and 

Three of the current thesis), participants were recruited from a mixture of in-, out- and 
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community based services and included some individuals that, while clearly still 

symptomatic, were in the residual phase of the disorder, as well as those in a more active 

phase. 

 

A fourth group of issues that may impact on the expression of symptoms relates to the 

diagnostic categorisation of the contributing participant sample. As discussed in earlier 

sections, there is currently substantial debate between researchers in regard to whether 

studies of symptomatology are better placed to use participant samples restricted to those 

diagnosed with schizophrenia or to include participants experiencing any psychotic 

symptom regardless of their categorical diagnosis (noting that the concept of 

schizophrenia itself is simply a subtype of this broader category). There are a number of 

reasons for such a challenge: there are no symptoms that are pathognomonic of 

schizophrenia (Pope & Lipinski, 1978), with many of its’ cardinal symptoms present in 

affective psychoses, schizotypy, organic and drug-induced disorders (Andreasen, et al., 

1995; Kendell & Brockington, 1980); polythetic criterion sets in current diagnostic 

systems allow individuals with no common symptoms to receive a diagnosis of 

schizophrenia (Klimidis et al., 1993); and the lack of any definitive validation of the 

category (Cuesta et al., 2003), and the poor level of diagnostic concordance between 

systems (McGorry et al., 1995) being suggestive of a suspect degree of validity of the 

schizophrenic concept itself (Costello, 1992). This has led a number of researchers to 

suggest that issues of diagnostic boundaries should be put aside for studies in this field 

(Jablensky, 1999), and that broad samples of those experiencing any level of psychosis 

should be preferred in order to avoid making initial assumptions in regard to the 

relationships between symptoms (van Os et al., 1996). McGorry, Bell, Dudgeon and 

Jackson (1998) best summarised this position:  
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“…this involves the key problem of heterogeneity and some researchers have attempted to 

carve out syndromes to validate within ‘schizophrenia’. We would contend that the flaw 

with such a strategy is the subliminal acceptance of the validity of the boundary between 

schizophrenia and other psychoses, a flaw which fails to acknowledge that the heterogeneity 

problem may be ‘bigger than schizophrenia’. This flaw is probably due to a combination of 

history and the clinician’s illusion, and is hidden within forests of research oriented towards 

confirmation rather than exploration...An old lesson, one that was eventually learned by 

Kraepelin, is that premature closure in the nosology of psychosis returns to haunt the 

perpetrator (Kraepelin, 1920). It has proved to be a recurrent phenomenon that will 

probably continue until true validators (aetiological or pathophysiological, not prognostic) 

are ultimately found.  Our recommendation…is that, in early psychosis in particular, the 

focus should be on psychosis rather than schizophrenia if progress in both basic research and 

clinical care is to progress” (McGorry et al., 1998, p. 946) 

 

In particular, while the century-old Kraepelinian (1896) divide between schizophrenia 

and bipolar disorder still bares its legacy in the diagnostic systems of today (Ketter, 

Wang, Becker, Nowakowska & Yang, 2004), there is ample evidence from 

epidemiological (Berrettini, 2000) and genetic (Tsuang, Taylor & Faraone, 2004) studies 

to suggest that there is not as much distinction between the two categories as the 

diagnostic systems infer. Importantly, similar three-factor structures of symptoms have 

been identified across the spectrum of psychosis (Klimidis et al., 1993; Maziade et al., 

1995; Peralta, Cuesta & Farre, 1997; Ratakonda et al., 1998); studies of individuals 

diagnosed with bipolar disorder using inventories specific to that diagnosis have 

identified factors consistent with those proposed in complex models of schizophrenia 

(including factors closely resembling the ‘anxious intropunitiveness’, ‘hostility’ and 

‘excitement’ factors identified in the current study: Cassidy, Forest, Murry & Carroll, 
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1998; Gonzalez-Pinto et al., 2003); and recent studies have shown almost identical 

symptom structures identified in large samples of individuals diagnosed with 

schizophrenia and those experiencing any psychotic symptom (Peralta & Cuesta, 1999). 

Further, there is emerging evidence that these identified dimensions can be related to 

underlying biological variables regardless of diagnostic category (Dolan et al., 1993; 

Johnstone, Crow, Frith & Owens, 1998; Pearlson, Garbacz, Breakley, Ahn & DePaulo, 

1984; van Os et al., 1997).  

 

There are clear benefits to the use of such a broad sample base: use of a broad 

participant group may allow the inclusion of the proportion of individuals that 

experience only a single psychotic episode, and hence may not meet the DSM-IV 

chronicity criteria for schizophrenia (McGorry et al., 1998; Stuart et al., 1995), and the 

use of participant groups reflecting the ‘universe of psychosis’ would be a strategy likely 

to identify the maximum number of independent symptom dimensions (Minas et al., 

1992). For example, a grouping such as ‘excitement’, only able to be alluded to in the 

current study due to a low symptom prevalence, may be better able to be identified (or 

indeed dismissed) when samples that include individuals diagnosed with bipolar disorder 

are used. Given that the ultimate aim of studies in this field is to produce syndrome 

models that are both valid and as generally applicable as possible, such approaches to 

sampling would be entirely appropriate. However, such an approach is not itself without 

challenges, as the DSM-IV itself presents five definitions of ‘psychosis’, all being varied 

in scope from a narrow scope of impairments in representation (i.e. the presence of 

delusions or hallucinations), to a broader scope of impaired reality testing (Rudnick, 

1997). Given the current challenges with the notion of what constitutes a ‘bizarre’ 

delusion, which itself would fulfil all the requirements of the DSM-IV ‘characteristic 

symptoms’ required for a diagnosis of schizophrenia (Flaum, Arndt & Andreasen, 1991; 
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Maj, 1998), consideration of exactly what features can be considered ‘psychotic’ is not a 

trivial concern. Indeed, playing the devil’s advocate, philosophically, if the notion of 

psychosis is defined as impaired reality testing (“the empirical and intersubjective testing 

of representations, enabling correction of errors by refutation and more generally by 

criticism, which is present in normal reality representation and not so in disordered 

reality representation” Rudnick, 1997, p. 301), then the logical extension of the 

arguments of McGorry (et al., 1998) and other authors in this area requiring the inclusion 

of participants presenting with any ‘psychotic symptom’, would be to include all 

psychiatric patients in these types of study, an approach adopted by Toomey (et al., 

1997), or indeed much of the general population. Therefore, given the practical 

limitations of the current study, in terms of a limited access to an inpatient psychiatric 

population and a restriction to a moderate sample size, it was decided to restrict the 

current study to a specifically defined participant population and to consider the results 

in light of the limitations of this restriction. 

 

After considering the potential impact that the presence of medication, phase or duration 

of illness, and diagnostic grouping may have on the symptoms expressed among the 

cohort (which may, in turn, affect the symptom groupings identified or that were 

suggested but of uncertain reliability), the question arises as to the actual impact of these 

issues on the symptomatology present in the sample. Given that the current cohort was 

largely a sample of convenience and hence unlikely to reflect exactly the characteristics of 

the population of those diagnosed with schizophrenia; that it is not common for studies 

to report symptom base rates, and that those that do have similar caveats on their 

representativeness; this is not a simple question to examine. Table 33 below summarises 

the symptom base rates of four studies. Due to the contrasting characteristics of the 

cohorts (acute inpatients diagnosed with schizophrenia: Andreasen, 1987; diagnostically 
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mixed, largely chronic inpatients: Toomey et al., 1997; acute inpatients experiencing any 

psychotic symptom: Peralta & Cuesta, 1999; or similar groups unmedicated and largely 

experiencing their first episode: Stuart et al., 1995) and natural sampling variations 

between the studies, the differences between them can only be considered in a qualitative 

manner.  
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Table 33: Comparison of symptom base rates across different clinical sample 
types 
First Author Current Study Andreasen Toomey Peralta Stuart 
Year 2005 1987 1997 1999 1995 
N 100 111 549 660 70 

Diagnosis Schizophrenia Schizophrenia Psychotic or 
Affective Psychosis Psychosis 

Status 
Mixed, 25% 
inpatients 

(acute) 
Inpatients 

Mixed, 74% 
inpatient 
(chronic) 

Inpatients Inpatients 

Phase Mixed, largely 
chronic 

Mixed, 
symptom 

exacerbation 

Mixed, largely 
chronic 

Mixed, 
symptom 

exacerbation 

Mixed, 53% 
fep 

Medication 96% Unspecified Unspecified 
but likely "most" Medication free 

PANSS items     (BPRS) 
Excitement  14 n/r n/r n/r 27 
Grandiosity  31 n/r n/r n/r 39 
Suspiciousness or Persecution  41 n/r n/r n/r 70 
Emotional Withdrawal  19 n/r n/r n/r 53 
Passive or Apathetic Social Withdrawal  26 n/r n/r n/r n/r 
Difficulty in Abstract Thinking  68 n/r n/r n/r n/r 
Lack of Spontaneity or Flow of Conversation  20 n/r n/r n/r n/r 
Somatic Concern  18 n/r n/r n/r 46 
Anxiety  70 n/r n/r n/r 81 
Guilt Feelings  35 n/r n/r n/r 21 
Tension  41 n/r n/r n/r 49 
Depression  48 n/r n/r n/r 54 
Motor Retardation  15 n/r n/r n/r 23 
Disorientation  35 n/r n/r n/r 24 
Disturbance of Volition  14 n/r n/r n/r n/r 
Uncoperativeness 1 n/r n/r n/r 10 
Hostility 9 n/r n/r n/r 31 
Poor Impulse Control 20 n/r n/r n/r n/r 
SANS items      
Unchanging Facial Expression  48 87 29 51 44 
Decreased Spontaneous Movements  29 51 13 44 33 
Paucity of Expressive Gestures  39 58 20 45 39 
Poor Eye Contact  28 55 21 47 29 
Affective Responsivity  20 36 15 42 43 
Inappropriate Affect  13 51 10 44 37 
lack of Vocal Inflections  48 49 14 41 29 
Poverty of Speech 14 40 14 33 31 
Poverty of Content of Speech  10 39 n/r 44 20 
Blocking 8 15 n/r 21 31 
Increased Latency of Response  21 23 6 32 36 
Grooming and Hygiene  41 74 n/r 46 36 
Impersistence at work or school  42 87 n/r 71 76 
Physical Anergia  44 67 14 47 36 
recreational Interests and Activities  41 79 32 68 60 
Sexual Interest and Activity  24 34 22 61 13 
Inability to feel Intimacy and Closeness  33 59 32 68 70 
Relationships with Friends and Peers  51 88 43 73 70 
Social inattentiveness 49 57 11 54 26 
Inattentiveness During Mental Status Testing  55 52 n/r 57 39 
SAPS items      
Auditory Hallucinations  52 70 25 46 54 
Voices Commenting  13 34 8 34 24 
Voices Conversing  17 39 8 28 23 
Somatic or Tactile Hallucinations  14 16 n/r 23 27 
Olfactory Hallucinations  13 6 n/r 6 n/r 
Visual Hallucinations  15 31 n/r 15 14 
Persecutory Delusions  41 66 n/r 67 74 
Delusions of Jealousy 2 3 n/r 3 n/r 
Delusions of Sin or Guilt  10 18 n/r 7 23 
Grandiose Delusions  29 30 10 21 44 
Religious Delusions  17 23 n/r 16 26 
Somatic Delusions  16 22 n/r 19 24 
Ideas and Delusions of Reference  58 34 n/r 38 53 
Delusions of Being Controlled  13 37 4 38 30 
Delusions of Mind Reading  20 33 13 22 36 
Thought Broadcasting  20 13 6 31 17 
Thought Insertion  26 19 4 15 29 
Thought Withdrawal 8 17 2 13 14 
Bizarre Clothing and Appearance 5 12 n/r 36 14 
Social and Sexual Behaviour  28 24 n/r 68 11 
Aggressive and Agitated Behaviour 17 20 n/r 60 39 
Repetitive or Stereotyped Behaviour  17 11 n/r 29 n/r 
Loose Associations  14 34 25 39 27 
Tangentiality  25 32 29 38 31 
Incoherence 1 10 4 24 20 
Illogicality  12 11 3 45 39 
Circumstantiality  13 14 n/r 27 26 
Pressure of Speech 13 14 9 20 30 
Distractible Speech 7 13 n/r 27 23 
Clanging 6 1 2 8 n/r 
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Firstly, in comparison to the mixed and largely chronic inpatient cohort contributing to 

the Toomey (et al., 1997) study, the current participants exhibited symptoms at either 

equal or greater frequency uniformly across all symptom types, with the single exception 

of the symptom ‘loosening of associations’. It is unclear whether this overall pattern is 

reflective of the chronic nature of the Toomey (et al., 1997) cohort or the inclusion of 

participants experiencing symptoms of mood disorder (and not necessarily psychotic 

symptoms), although the latter is more likely to have had the greater impact on the 

degree of psychotic symptomatology expressed. When the frequency of symptoms 

present in the current cohort is compared to that of the three inpatient samples, a 

number of general patterns can be noted. Despite their predominantly extended duration 

of illness, there was a generally lower level of most of the ‘negative-type’ symptoms in the 

current cohort, with the notable exception of a comparable degree of ‘blunting’ between 

the current sample and the acute unmedicated group (Stuart et al., 1995). There was a 

similar or greater frequency of attentional disorders in the current cohort in comparison 

to the acute samples. Olfactory hallucinations were present at an equitable frequency 

across all the samples, as were auditory hallucinations per se, however there was a lower 

level of experience of third-person auditory hallucinations in particular. Similarly, 

paranoia and many loss of boundary delusions were much less common in the current 

cohort than the acute samples, however, there were comparable levels of jealous and 

grandiose/religious delusions (again, with the notable exception of the unmedicated 

sample: Stuart et al., 1995). There was a similar level of experience of bizarre and 

aggressive behaviour and formal thought disorder among the current cohort and the 

acute schizophrenia sample (Andreasen, 1987), however, in both cases this was 

substantially lower than the presence amongst the two broader samples (and the large 

cohort of Peralta & Cuesta, 1999, in particular). Importantly, the presence of affective 

symptoms (those grouped here as ‘anxious intropunitiveness’) were similar between the 
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current cohort and those in the Stuart (et al., 1995) unmedicated and diagnostically 

diverse cohort. These noted differences in the frequency to which these symptoms were 

present in the current participant group appears to have had limited impact on the 

relationships identified between these symptoms, with very similar symptom structures 

identified within the current cohort and the Peralta and Cuesta (1999) and Stuart (et al., 

1995) studies, despite the sampling differences and application of divergent statistical 

procedures. However, where the differences between the samples is more apparent is in 

regard to the presence of the symptoms that were able to be easily identified as 

independent groupings in the more acute or diagnostically diverse samples, but only 

suggested in the current cohort (Table 32). The symptom of ‘inappropriate affect’ was 

substantially less common in the current participant group than in the three acute 

samples; symptoms reflective of behavioural elevation (‘excitement’ and ‘pressure of 

speech’) were, predictably, given that such symptoms are more often characteristics of 

mania than of schizophrenia, more prevalent in the acute and diagnostically diverse 

cohorts; the presence of visual hallucinations in the current sample was uncommon, but 

at a similar level in the current sample and the two broad psychosis samples, both 

notably at a lower frequency than the acute schizophrenia sample (Andreasen, 1987); and 

finally, the converse situation was the case for somatic hallucinations (although there 

were equitable levels of somatic delusions across all of the cohorts). Moreover, it is 

possible, too, that the originally hypothesised separation between blunting-type 

symptoms and those of negative thought disorder may have become apparent if an acute 

participant sample was used, particularly in light of the greatly increased relative presence 

of the symptom of ‘blocking’ in the three acute samples, a symptom which appears to be 

particularly pivotal in the independence of this grouping (Stuart et al., 1995). In 

conclusion, then, this consideration of symptom prevalence is suggestive that the lack of 

reliable identification of the independence of the groupings of ‘excitement’, 
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‘inappropriate affect’, ‘somatasiation’, ‘visual hallucinations’, and possibly ‘negative 

thought disorder’ may be more a reflection of the particular characteristics of the current 

participant sample than of the lack of their independence in psychosis more generally. 

Alternatively, it could be suggested that the proposed groupings of ‘somatisation’ and 

‘excitement’ may be dimensions that are more important to psychosis than to 

schizophrenia; with the contrary being true for the presence of ‘visual hallucinations’; or 

similarly, that concepts such as ‘inappropriate affect’ and possibly that of ‘thought 

blocking’ (or ‘negative thought disorder’) may be less relevant dimensions outside of 

acute psychotic episodes. Only larger and specifically targeted validation studies with 

diverse participant groups will be able to shed light on this matter.   

 

Cross-sectional sampling and issues of longitudinal stability  

As alluded to in the previous section, those diagnosed with schizophrenia by no means 

experience a static or constant presence of symptoms. Changes in symptom expression 

over time can be considered in two ways: changes reflective of clinical phase (whether 

symptoms are acute or residual) and changes over the clinical course (whether there are 

differences in symptoms between individuals experiencing an initial episode and those 

who have experienced symptoms over a longer period of time). If there are differences 

not only in the expression of symptoms across these periods, but also in the relationships 

between symptoms, then cross-sectional studies of phenomenology, such as the current 

one (and the majority of research in this field), will have caveats on their generalisability.  

 

Short-term follow-up studies examining symptom structure over the course of an 

exacerbation phase using confirmatory factor-analytic techniques in participants 

diagnosed with schizophrenia-spectrum disorders have shown somewhat mixed effects, 
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but generally suggested that this has minimal substantive impact on the relationships 

between symptoms. For example, the relatively small study (n=100) of Nakaya, Suwa and 

Ohmori (1999) found only slight differences in the degree of fit of one-, two-, three-, 

four- and five- factor models of the PANSS symptoms between acute admission and a 

nine-week follow up: indeed, the single five-factor model that achieved adequate 

goodness of fit indices at admission displayed indices that were virtually unchanged at 

follow-up (Table 14). Similarly, Czobor and Volavka (1996) identified little substantial 

change, in the fit of a five-factor model of the BPRS after one week of placebo and one 

and six weeks of haloperidol therapy (Table 15). Consistent with these findings, an 

extremely large recent study (n=1074: McMahon et al., 2002) identified stable indices of 

fit between baseline symptom levels in ‘treatment-resistant’ patients and following six 

months of clozapine treatment. While some studies comparing coarse structures 

identified using exploratory factor-analytic techniques have suggested some structural 

change between exacerbation and remission (Addington & Addington, 1991; Dollfus & 

Petit, 1995), others have not (Goldman, Tandon, Liberzon, Goodson & Greden, 1991), 

and these have all been criticised on methodological grounds, in terms of the use of the 

unvalidated SANS-SAPS global subscale scores in their analysis, among other issues 

(Stuart et al., 1999). Other studies conducted at the SANS-SAPS item level using 

otherwise similar methodologies (such as Kelley, van Kammen & Allen, 1999) have 

identified no change in symptom structure across illness phase. However, while there 

may be limited change in the relationships between symptoms at these points, it is 

important to note that there is recent emerging evidence that the patterns of relationships 

between symptoms and neurological variables (such as regional cerebral blood flow) may 

differ between florid and remitted states (Erkwoh et al., 1999).  
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There have been a number of studies examining the relationship of symptoms of 

schizophrenia over longer periods of time, with the majority of these designed around 

the low-order two- or three- factor models of schizophrenia. Eaton, Thara, Federman, 

Melton and Liang (1995) followed 75 first-episode schizophrenia patients for 10 years, 

and, on comparison of factor-analytic structures of 10 PSE subscale items, identified 

independent ‘positive’ and ‘negative’ factors from ratings conducted at one year, six years 

and 10 years after admission, but that a ‘disorganised’ factor emerged only in the latter 

two time points. Marengo, Harrow, Herbener and Sands (2000), in follow up studies 

determining symptom factor structure at 2, 4.5, 7.5 and 10 years post index admission 

only identified a clear ‘disorganisation’ dimension beyond the two-year follow up, while 

‘positive’ and ‘negative’ dimensions remained more stably identifiable over time. Rather 

than a longitudinal study, Hori (et al., 1999) compared symptom factor structures from 8 

Manchester Scale items between participants with schizophrenia that had been so 

diagnosed for less than 10 years, between 10 and 20 years, and longer than 20 years, 

which suggested that ‘disorganisation’ only produced an independent factor in those with 

a duration of less than 10 years of illness, but combined with ‘negative’ symptom items in 

individuals with longer periods of illness. While these three studies share suggestions that 

a ‘disorganised’ symptom dimension (commonly defined across these studies as reflecting 

positive formal thought disorder) may not remain stable over the course of the disorder, 

they also share the limitations of extremely small sample sizes relative to the 

requirements of the applied statistical procedures which are likely to produce factor 

structures that are unreliable (n=71 in the Marengo et al., 2000 study; n=22 and n=37 in 

the two younger groups in the Hori et al., 1999 study; and n=75 in the Eaton, et al., 1995 

study, although this also combined repeated measurements from the same individual in 

each factor structure, further straining the assumptions of the applied statistical 

technique); used very global symptom items, which may be multifactorial concepts (e.g. 
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Peralta & Cuesta, 1995; 1998); and, importantly, represented ‘disorganisation’ by only one 

or two items in the analysed set, and hence it was unlikely that these symptoms would 

have the opportunity to emerge as independent in extremely compact factor-analytic 

solutions (due to a bias against the identification of single-item factors: Stuart et al., 

1999). Mojtabai (1999) examined the relationship between symptoms as a function of 

illness duration using meta-analysis of SANS and SAPS global items, suggesting that, 

with increasing duration of illness, the correlations within the ‘negative’, ‘positive’ and 

‘disorganised’ domains decrease, and the relationships across these domains may 

increase. In contrast, Kulhara and Chandiramani (1990) suggested that these three factors 

remained stably identifiable across an 18-30 month follow-up period, and Arndt (et al., 

1995), examining the relationships between the variation of symptoms over a two-year 

follow-up period (rather than the relationships between the presence of symptoms, as per a 

typical factor analysis) showed that the ‘positive’, ‘negative’ and ‘disorganised’ dimensions 

commonly identified using the SANS and SAPS global items tended to co-vary over 

time. However, as has been discussed in previous sections, all these studies suffer from 

the limitations of the use of broad symptom ‘items’ which themselves are varied in their 

complexity and validity, leading to the suggestion that the three ‘factors’ are largely 

artifactual consequences of such inadequate measurement models (Stuart et al., 1999).  

 

Two studies identifying more factorially-complex symptom structures have suggested 

that the relationships between symptoms changes over time: Salokangas (1997) examined 

156 participants from their first admission for psychosis to follow-ups at two and five 

years later, suggesting that the factor structure changed at each point and became more 

complex over time; and van der Does, Dingemans, Linszen, Hughter and Scholte (1995) 

determined different factor loadings at each of a 4 and 15 month follow-up period from 

acute admission for a four-factor structure derived from the BPRS-E. However, these 
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studies were both limited through the use of factor solutions than were considerably less 

complex than those suggested through an examination of factor eigenvalues, and the 

latter in particular suffers from an extremely low ratio of participants to variables (n=45 

participants at 15 month follow-up), and as such it is difficult to rule out the suggestion 

that the lack of reliability of structure over time is a mathematical rather than 

phenomenological issue. In contrast, Rey (et al., 1994) identified a stable five-factor 

structure from principal component analyses of a series of 13 symptom items (from the 

SANS, PSE and Psychological Impairment Rating Schedule) at index admission for 

schizophrenia and at 6, 12, 24, and 36 month follow-up. Using confirmatory factor 

analytic-techniques, Long and Brekke (1999) similarly identified no change in fit of a 4-

factor symptom model from the BPRS over a 36 month follow-up period (tested at six 

monthly intervals).  

 

In sum, evidence in regard to longitudinal variations in the relationships between 

symptoms over the duration of illness is mixed, with many of the studies suggestive of 

changes over time suffering from methodological limitations, and some emerging 

evidence from prospective studies supporting relative stability over at least the early years 

following acute admission. As such, statements such as the following: 

 

“Relationships between syndromes, including affective and non-affective, almost certainly 

evolve over time and through phases of disorder in individual patients, and in a potentially 

deceptive or artifactual manner, in groups of patients at different phases, as samples change 

in composition with concentration of particular subsamples.” (McGorry et al., 1998, p. 

937.) 
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require some challenge. One needs to consider that while it may be apparent that the 

presence of particular symptoms may change and evolve over time, the psychopathological 

structure, or the relationships between these symptoms, may not necessarily vary. Indeed, if 

one recalls that the theoretical underpinnings of the concept of a ‘syndrome’ is that the 

symptoms and signs so grouped ebb and flow together as a reflection of the functioning 

or impact of a distinct pathological process or processes (Buchanan & Carpenter, 1994), 

then, by definition, syndromes, correctly identified, should remain independent over 

time. Any changes in identified ‘syndromes’ over time may simply reflect the concern 

that the proposed symptom groupings may be incorrect and instead represent 

multifactorial complexes. Such a ‘strong’ argument, however, is tarnished somewhat by 

the fact that the central nervous system is so heavily interconnected, and behaviour so 

multiply determined, that the likelihood of any pattern of symptom expression being 

solely influenced by the functioning of a single system is somewhat remote; and, 

moreover, that the true ‘natural’ course of the disorder will always remain obscured by 

the effects of factors such as medication, ageing, and the perils of declining social status.  

 

If one considers the group of studies summarised in Table 32 that have applied careful 

techniques in order to identify homogeneous symptom groupings, there is a remarkable 

consistency between the cross-sectional studies of first-episode (Vazquez-Barquerro et 

al., 1996), chronic (Peralta & Cuesta, 1999), acute (Stuart et al., 1995) and largely residual 

(Stuart et al., 2002), as well as the mixed cohort in the current study. While this certainly 

lacks the conclusiveness or power of a prospective longitudinal study, this offers the 

suggestion that these fine-grained groupings may be relatively stable over time (Cuesta et 

al., 2003).  
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In sum, currently the literature remains unclear in regard to the stability of symptom 

structure over the course of schizophrenia/psychosis. There is a potential for bias if the 

relationships between symptom groups are variable over time, in the situation that, such 

as the current context, participant samples are examined that are mixed in terms of their 

phase or duration of illness. Given that the majority of studies suggestive of structural 

change over time are based on coarse models of schizophrenia, and the findings of more 

detailed structural studies are tantalisingly similar at different cross-sectional points, all 

that can be currently concluded is that there may be a question mark over the 

longitudinal generalisability of the currently proposed symptom structure that requires 

examination through specific prospective or confirmatory factor-analytic studies (Lin et 

al., 1998; Cuesta & Peralta, 2001).  

 

Interpretation 

In the current study, eleven symptom groupings (potential ‘syndromes’) were clearly 

identified within a largely chronic, mixed in- and out- patient sample of participants 

diagnosed with schizophrenia or schizoaffective disorder. A further four symptom 

groupings were suggested by their independence from other symptoms within the 

analysed set, but were unable to be clearly supported due to a low prevalence of these 

symptoms within the participant sample. When compared to the three-factor conception 

of schizophrenia that is dominant in the existing literature, the eleven symptom 

groupings represented subdivisions of ‘negative’ symptoms into three smaller groupings; 

‘disorganisation’ into three (with suggestions of a further two independent groupings); 

and ‘reality distortion’ into four (again with the suggestion of an additional pair of 

possible groupings); along with a further combination of affective symptoms. The 

proposed model reflected the broad range of symptoms within the clinical picture of 
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those diagnosed with schizophrenia (with the exception of very low prevalence 

symptoms), displayed adequate internal consistency, and had good conceptual and face 

clinical validity. Importantly, the proposed model displayed good historical continuity 

with the symptom structures carefully identified in the years prior to the ‘positive’ vs. 

‘negative’ conception of schizophrenia, with, for example, nine of the ten factors 

identified by Lorr, McNair, Klett and Lasky (1962) extremely similar to the groupings 

currently proposed, and the majority of the groupings identified consistent with those 

hypothesised on the basis of literature review of the previous century of research in this 

area.   

 

The question arises then: where does this proposed model of symptom structure fit 

within the context of literature in this area? Is it simply a matter of overturning the three-

factor conception of schizophrenia as too simplistic a description of the rich clinical 

pictures displayed by those diagnosed with schizophrenia (as was largely the case with the 

two-factor concept)? After all, as has been argued here and by others (Peralta & Cuesta, 

2001; Stuart et al., 1999), the methodological foundations underlying the three- and five- 

factor conceptions of schizophrenia are shaky at best: 

 

“…the field seems comfortable with the notion…that the dimensional structure of 

schizophrenia is characterised by three syndromes or possibly five. We have referred to the 

conceptual problems with this mindset and also suggested that if we scratch the surface of 

the evidence which appears to converge in support of the model, we find a melange of 

conflicting findings and methodological flaws.” (McGorry et al., 1998, p. 945.)  

 

However, the author is not necessarily advocating that the three- or five- factor models 

are simply replaced by an eleven (or fifteen) component model. These low-factor models 
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have been richly generative for research and have helped with the welcome push away 

from methodologies that simply seek to examine group differences between those 

diagnosed with schizophrenia and neurologically-intact control populations, despite the 

questionable validity of this clinical concept; and the models themselves ensure that the 

issue of heterogeneity of presentation remains at the forefront of researcher’s minds. 

Moreover, however methodologically flawed these models may be, the fact that the 

groupings suggested in the current study can be considered as finder subdivisions of the 

factors in the three- and five- factor models suggests (while acknowledging that this 

match may be partially a legacy of the use of the same measurement models – i.e. the 

SANS, SAPS and PANSS/BPRS in the derivation of the groupings currently proposed) 

that these simple models may simply be better conceived of as second-order models of 

the symptoms within schizophrenia, with a direct analogy being the comparison of 

atomic, sub-atomic and nuclear structure:  

 

“…as in nuclear physics, where the elementary particles are no longer the proton, neutron 

and electron, but include the positron, neutrino, µ- and π- mesons, etc., so in 

psychopathology have more exhaustive problems and complaints indicated that the 

dimensions of psychopathology are more numerous than has been imagined.” (Fleiss, 

Gurland & Cooper, 1971, p. 655.) 

 

Borrowing from Cuesta and Peralta’s (2001) hierarchical model of psychopathology 

(although here derived a priori rather than empirically), Figure 23 below describes the 

relationships between the two-, three- and five- factor models of schizophrenia and that 

proposed in the current study. This shows how these low-factor models can be 

considered as a second order description, or a grouping at a higher level of abstraction, 

of the eleven (or possibly fifteen) symptom combinations proposed in the current study. 
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Placing the, admittedly quite complex, symptom model proposed in the current study in 

this context allows for a more pragmatic approach to research in this area. As described 

by Cuesta (et al., 2003), the model in Figure 23 allows a degree of flexibility in the 

selection of methodology applied in schizophrenia research: if the research question is 

one aiming to examine the relationships between symptom groupings and possible 

underlying neurobiological dysfunctions, then use of the most complex model of 

symptomatology would be appropriate; while the examination of broader symptom 

groupings may be useful analytic targets in the search for common etiopathologiocal 

mechanisms.  
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The author neither contends nor pretends that the eleven symptom groupings proposed 

here represent the definitive solution to the true number of symptom factors underlying 

the construct of schizophrenia or psychosis. Indeed, as identified in the review of 

research in this area, it is likely that a broader spectrum of symptom groupings may be 

required for such a description, including symptom groupings such as insight, motor 

features, and obsessive-compulsive symptoms among others (Lorr & Klett, 1969; Lorr, 

1986; Peralta & Cuesta, 2001a; 2001b; Stuart et al., 1999). Moreover, if the structure of 

symptoms are considered in a hierarchical structure, as per Figure 23, then it is likely that 

there is a more complex level below that of the eleven factor model proposed here, 

comprised of finer subdivisions of these groupings derived through more careful 

measurement of many of those issues considered by only small number of symptom 

items in the current study. For example, the Cuesta and Peralta (1999) confirmatory 

factor-analytic investigation of the Thought, Language and Communication Scale (an 

instrument specifically examining thought disorder symptoms) identified at least six 

factors in the instrument, only two of which are well-represented in the symptom model 

proposed in the current study. Beneath that level again in the hierarchy may lay the 

individual symptoms themselves, a target of analysis that some authors have suggested as 

the most profitable level of investigation (Costello, 1992; Persons, 1986).  

 

The concept of schizophrenia or psychoses as a disorder of the brain carries with it the 

requirement that the manifested signs and symptoms must be able to be associated with 

some underlying neurobiological mechanism (Heinrichs, 1993). In the absence of true 

knowledge about the fundamental pathology or pathologies underlying the behaviour 

expressed within the concept of schizophrenia and the psychoses, then what the model 

proposed here does is to suggest a ‘default analysis’ to be used in studies seeking to 

identify relationships between symptom expression and underlying pathophysiology and 
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aetiology, in that these relatively finely detailed symptom groupings proposed here, rather 

than the relatively coarse groupings under the three- or five- factor models, are used as 

target units of analysis in any such study (Buchanan & Carpenter, 1994; Kirkpatrick & 

Ryan, 2000). The reasoning behind this has already begun to become apparent in the 

existing literature: an excessively parsimonious syndrome model, potentially reflecting 

inappropriate groupings of symptoms, runs the risk of impairing our ability to 

understand the relationships between symptoms and external correlates (Lin et al., 1998; 

Stuart et al., 1999). For example, two recent studies have shown that relationships 

between symptoms and neuropsychological performance that were not identifiable when 

a three-factor symptom model was used became apparent when more refined models of 

psychopathology were employed (Guillem et al., 2001; Hughes et al., 2002). Furthermore, 

inappropriate groupings of symptoms, where relationships are identified, may produce 

misleading findings, where the correlations simply reflect the influence of some particular 

symptom within the broad grouping (Stuart et al., 1999). In one instance of such an 

occurrence, as study by the Iowa group (Flaum et al., 1995) identified that the degree of 

‘reality distortion’ symptoms present in individuals diagnosed with schizophrenia 

spectrum disorders was predictive of left superior temporal gyral volume in an MRI 

study, however, this relationship was wholly explained by the degree of hallucinations 

present, rather than the experience of delusions (these being the two symptoms 

combined into the ‘reality distortion’ complex). Such a finding also carries with it the 

implication that relationships already identified between these broad symptom 

dimensions and external correlates require replication and their veracity assessed.  

 

In contrast, the use of use of symptom models that are very complex in such studies 

brings with it differing types of challenges. The use of large numbers of symptom 

groupings increases the risk of Type I interpretative errors and carries the burden of the 
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requirement for larger samples in order to achieve adequate experimental power (Peralta 

& Cuesta, 1999). A benefit, however, of the use of the more finely detailed symptom 

model proposed here, is that the clinical concepts most important in historical 

conceptions of schizophrenia can be more clearly examined, as they have not been 

precipitously grouped into combinations that were in contrast to their originating 

theories: for example, in the current model, Schneiderian ‘first rank’ symptoms such as 

auditory hallucinations, loss of boundary delusions and somatisation are distinct, whereas 

in the three factor ‘reality distortion’ syndrome, such symptoms are treated as 

interchangeable with those that Schneider considered second-rank, such as paranoia. 

Similarly, the types of symptoms considered as ‘fundamental’ are more distinct from 

those considered as ‘accessory’ in terms of either Kraepelinian or Bluelerian thinking 

under the eleven-grouping model. Most importantly, however, application of a model 

comprising a larger array of more heterogeneous groupings offers a flexible and 

pragmatic strategy while the true number of pathology or pathologies within the clinical 

concept of schizophrenia remains unknown: if the groupings proposed in the current 

study represent subdivisions that are too fine, and simply represent the presence of a 

smaller number of pleiotropic factors, then, while the increase in the number of 

symptom dimensions may not parallel with increases in external validity (as has been 

shown in the confirmatory factor analytic studies of the SANS and SAPS: Peralta & 

Cuesta, 1995; 1998), there is little empirical loss, as the examination of the aetiopathology 

of each grouping will lead back to this single process. The use of groupings that are too 

complex, by contrast, will not be similarly reconcilable. The logical extension of this 

argument, of course, is the use of individual symptoms as the units of analysis, as has 

been proposed by Costello (1993) and Persons (1986). While the benefits of such an 

approach have been rejected outright by some (Mojtabai & Reider, 1998), it is clear that 

such a symptom-based approach neglects the benefits of natural clustering and groupings 
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of symptoms (Cuesta & Peralta, 2001). Therefore, the use of a symptom model such as 

that proposed here, where the symptom groupings were identified as homogenous, 

internally consistent, and similarly identified by other researchers, represents an 

empirically-driven and relatively psychometrically-sound compromise between positions 

more and less complex on this symptom hierarchy (Figure 23) from which to examine 

the relationships between symptoms and neurobiological function, and additionally 

offers an opportunity to examine the validity of the relationships assumed in the less 

complex psychopathological models of the disorder. 

 

While recommending a model of this complexity as an appropriate methodological 

starting point, it is important to note that, as has been pointed out by other authors (such 

as Peralta & Cuesta, 1999), that it is quite unlikely that each of the eleven or so symptom 

groupings have independent biological bases. Indeed, in taking an atheoretical approach 

to the description of the range of symptoms displayed by those diagnosed with 

schizophrenia, the implicit assumption has been made that each symptom, or grouping 

of such symptoms, carries equal diagnostic weight, an approach that van Praag (1997) 

refers to as the ‘horizontalisation’ of diagnoses. As he puts it: 

 

“A mental disorder is a composite of psychological dysfunctions, mutually interacting in a 

complex way. The diagnostic weight of the various components is presumably unequal. 

Some of them are primary, i.e. the direct consequence of the underlying cerebral substratum; 

others are secondary, i.e. derivatives of the pathophysiological process. Primary symptoms 

should be the prime target of research into the biology of the disorder and of therapeutic 

interventions, given their availability.” (van Praag, 1997, p. 208). 
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In the current era of research in schizophrenia, there has been little explicit focus on 

such concepts of ‘primary’ and ‘secondary’ symptoms outside of the deficit syndrome 

concept (Carpenter, Heinrichs & Wagman, 1988), whereas they formed key components 

of the theoretical conceptions of Kraepelin, Blueler and Schneider (Adiyanjee et al., 

1999). Obviously, if there do exist a smaller number of core, ‘primary’ symptoms within 

the spectrum of those displayed by the individuals diagnosed with schizophrenia, then 

their identification is crucial, as these will offer a way out of the ‘heterogeneity crisis’ 

(McGorry et al., 1998) and be the cardinal targets for therapeutic and 

aetiopathophysiological study. This is what van Praag (1997) terms as the ‘verticalisation’ 

of diagnosis. However, in the current nosological climate, where ‘schizophrenia research’ 

is built around a diagnostic entity with no pathognomonic symptoms (Pope & Lipinski, 

1978), and polythetic symptom criteria sets capture individuals with an extremely diverse 

and non necessarily overlapping clinical presentation within this diagnosis, then it is 

difficult to take anything other than a ‘horizontal’ approach to studies of 

symptomatology in this field. Despite this, one of the clear benefits of the finely detailed 

and empirically-driven approach taken in the current study is that it is more likely that 

core components have been captured within these tighter symptom groupings. If that is 

the case, then the variance associated with the ‘core’ symptoms may be more apparent in 

studies of relationships with biological variables once the ‘noise’ variance of secondary 

symptoms has been removed: for example, the symptom grouping of ‘social 

dysfunctions’ identified here has been considered by some authors (such as Liddle, 1987) 

to be a secondary behavioural consequence of other symptoms, such as those described 

in the current study as ‘negative signs’. If this is the case, and the ‘negative signs’ 

grouping represents ‘core’ symptoms of schizophrenia (as may be suggested by 

Carpenter, Heinrichs & Wagman, 1988, in the event that these are stable and not 

artefacts of neuroleptic medications), then studies of the neurobiological correlates of the 
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‘negative signs’ grouping would be more likely to reveal their cause than would studies 

using the three-factor ‘negative’ symptoms grouping, where the key variance of the 

‘negative signs’ is diluted by that of the secondary ‘social dysfunction’ symptoms. A 

further benefit of the approach taken in the current study, is that by including a broad 

range of symptoms in the model, the underlying nature of these are available to empirical 

assessment, rather than making a priori assumptions about which may, or may not, be 

‘primary’ groupings, which may not stand up to testing.  

 

There are a number of important implications of the symptom model proposed here and 

by the studies summarised in Table 32. Most importantly, given that this model is 

consistent with those identified in broad samples of participants experiencing any 

psychotic symptom (e.g. Peralta & Cuesta, 1999; Stuart et al., 1995), these proposed 

dimensions have the potential to transcend the boundaries of diagnostic categories. Such 

a shift in research may help reconcile the mounting evidence of some biological 

similarities between schizophrenia and bipolar disorder (Berrettini, 2000; Tsuang, Taylor 

& Faraone, 2004), as well as many studies that suggest commonalities in the processes 

underlying manifestations of certain symptoms regardless of the diagnosis (such as the 

finding that lithium was equally as effective in reducing manic symptoms in 

schizophrenia and bipolar disorder: Johnstone et al., 1988; or that hypofrontality has 

been associated with motor retardation in schizophrenia as well as depression: Andreasen 

et al., 1992). Importantly, this may help stem the tide of increasing compartmentalisation 

in psychiatric research, and help facilitate cross-pollinisation of ideas across fields. As 

part of the process of moving beyond nosologic boundaries, it may be possible to use 

these proposed symptom groupings as targets for specific treatments (Kitamura et al., 

1998), with several authors already examining specific symptom-treatment relationships 

with the five-factor model of the PANSS (e.g. Davis & Chen, 2001; von Knorring & 
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Lindstrom, 1995), which may lead to some serendipitous findings. The symptom model 

proposed here also implies that there may be symptom areas within the concept of 

schizophrenia that, while less common, may be deserving of greater research attention, 

given their apparent degree of independence, such as the concept of ‘somatisation’ 

(Kitamura et al., 1998); with such focused research attention potentially leading to the 

identification of novel research methodologies in the area, for example, identifying more 

homogeneous participant samples through the grouping of individuals that may be 

experiencing a high level of a particular symptom group type, regardless of diagnosis (e.g. 

Costello, 1993). Finally, while this may represent somewhat of a circular process, the 

symptom structure identified in the current study as well as others (using different 

symptom inventories), may provide a basis for the development of new symptom scales 

for schizophrenia and the psychoses, that may more carefully measure the groupings 

suggested currently that were represented by few items in the instruments currently 

popular in the field (such as paranoia, non-auditory hallucinations, movement disorders, 

bizarre behaviour). Alternatively, it may be profitable for research in this area to come 

full circle and return to the use of the richer, psychometrically driven, instruments 

commonly used in the era prior to the dominance of the positive and negative symptom-

based scales, an approach already adopted by authors such as Peralta and Cuesta (2001).  

 

In order to further advance the symptom model proposed here, there are several lines of 

research that need to be followed. Despite the evidence for concurrent validity of the 

symptom groupings proposed here, the reliability of these groupings requires 

examination through the application of dedicated prospective studies, and ultimately 

longitudinal confirmatory factor analytic studies to determine the degree of fit of the 

proposed model to clinical realities across both phase (acute vs. remission) and duration 

(first episode vs. chronic) of disorder in a broad and representative sample of participants 
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(Cuesta & Peralta, 2001; McGorry et al., 1998). Importantly, it is crucial that these 

models of psychopathology can be shifted from the realm of mathematical artefact to 

that of practical application, and for that, studies of the external validity of the model, 

namely the identification of relationships between the proposed symptom groupings and 

some underlying neurobiological or predictive variable, need to be applied (Andreasen et 

al., 1995 Arora et al., 1997; Van Os et al., 1996), as well as an examination of the 

discriminative validity of the details of the model (whether there are differential 

relationships between aspects of the model, such as auditory and visual hallucinations, or 

negative signs and social dysfunctions, and external validators: Soni et al., 1992). It is 

precisely these issues of the validity of the model which will be examined in the 

subsequent two components of the current thesis. 
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Study Two: Validation of Symptomatological Models of 

“Schizophrenia”: I. Relationships with Neuropsychological 

Components of Attention  

 

“Mental efficiency is always diminished to a considerable extent. The patients are 

distracted, inattentive, tired, dull, do not take pleasure in work, their mind wanders, they 

lose the connection, they “cannot keep the thought in mind’, they have no perseverance. It is 

true they are often able to carry out quickly and correctly tasks depending solely on memory 

or practise, sums, repetition of what they have previously learned, but fail completely as soon 

as it is a question of independent mental activity and the overcoming of difficulties. (p. 23). 

 

…Further, the faculty of judgement in the patient suffers without exception severe 

injury…It is true that they often move with tolerable certainty in accustomed paths, but in 

the psychic elaboration of new experiences, in the judgement of circumstances not hitherto 

experienced, and in particular of their own state, in the drawing of obvious conclusions, in 

the bringing forward and trial of objections, they not infrequency commit the grossest 

blunders. One has the impression that the patients are not in a position to accomplish the 

mental grouping of ideas which is requisite for their survey and comparison, their 

subordination among one another and for the discovery of contradictions…These disorders, 

on whose great fundamental significance Bleuler also lays most emphatic stress, suggest an 

encroachment on the inner action of will…” (p. 25). Kraepelin (1919) 

 

That cognitive dysfunction plays an important part in the clinical picture of those 

diagnosed with schizophrenia is apparent in the subjective impressions of those so 

affected (McGhie & Chapman, 1961), and was described in great depth in the rich 
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clinical descriptions of early writers in this field such as Kraepelin and Blueler. The brief 

excerpt above from Kraepelin’s 1919 textbook alone details a wide range of disturbances 

that today could be classified as disorders of vigilance, speed of information processing, 

selective and focussed attention, problem solving, abstraction and of logical reasoning. 

Indeed, generalised cognitive dysfunction has been identified in those diagnosed with 

schizophrenia since the earliest days of ‘intelligence’ testing (Wells & Kelley, 1920), with 

reviews of early findings in this area suggesting an overall reduction in performance when 

compared with neurologically intact populations, and particular deficiencies in areas such 

as perception, learning, and memory (Aylward, Walker & Bettes, 1984; Brody, 1941; 

Payne, 1960;). More recent meta-analytic reviews have suggested an average effect size of 

1.24 standard deviation units (and a 95% confidence interval of 0.88-1.56 units) on full-

scale IQ scores from the Wechsler Adult Intelligence Test-Revised (WAIS-R) for 

participant groups diagnosed with schizophrenia below that of control populations, 

independent of moderating variables such as age, education, sex, neuroleptic dose or age 

of onset (Heinrichs & Zakzanis, 1998). More focused studies, largely conducted in the 

past three decades, have identified more specific deficits in the domains of attention 

(Nuechterlein & Dawson, 1984; Cornblatt & Kelip, 1994; Braff, 1993), executive 

functioning (Johnson-Selfridge & Zalewski, 2001; Nieuwenstein, Aleman & de Haan, 

2001), memory (Aleman, Hijman, de Haan & Kahn, 1999) and language (Heinrichs & 

Zakzanis, 1998) for those diagnosed with schizophrenia as a group. These dysfunctions 

in many cases appear to be present prior to the onset of florid symptoms (Caspi et al., 

2003; Erlenmeyer-Kimling et al., 2000;), and remain relatively stable over the course of 

the illness (Russell, Munro, Jones, Hemsley & Murray, 1997; although there remains 

some contention in regard to this issue, and there may be an accelerated course of 

deterioration of some specific functions over the course of the illness: Cuesta, Peralta & 

Zarzuela, 1998; Levander, Jensen, Grawe & Tuninger, 2001). In keeping with this broad 
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range of cognitive/neuropsychological deficits, structural studies have identified an array 

of neuropathological correlates of schizophrenia, most consistently in regard to 

ventricular enlargement and third ventricle enlargement, but also some evidence 

suggestive of abnormalities in a number of specific temporal (e.g. amygdala, 

hippocampus), parietal (e.g. inferior parietal lobule), and subcortical (e.g. basal ganglia) 

regions (Henn & Braus, 1999; McCarley, et al., 1999; Shenton, Dickey, Frumin & 

McCarley, 2001). Despite accumulating evidence suggestive of functional abnormalities 

in frontal regions from both neuropsychological (Heinrichs & Zakzanis, 1998) and 

functional imaging studies (Velakoulis & Pantelis, 1996), structural differences in this 

area have not been consistently identified (McCarley et al., 1999). However, in keeping 

with the heterogeneity of symptom presentations amongst those diagnosed with 

schizophrenia, some recent meta-analytic reviews have suggested marked heterogeneity 

in structural and functional abnormalities for both frontal (Zakzanis & Heinrichs, 1999) 

and temporal (Zakzanis, Poulin, Hansen & Jolic, 2000) regions that are inconsistent with 

either being necessary trait characteristics of ‘schizophrenia’, but instead potentially 

reflective of a number of different pathologies captured within the diagnostic category 

(Heinrichs, 1993; which may, in turn, help reconcile the diffuse patterns of 

neuropsychological dysfunction identified among individuals diagnosed with 

schizophrenia at a group level: Heinrichs & Zakzanis, 1998; Zakzanis et al., 2000).   

 

While disorders of cognitive function were prominent in Kraepelin and Bleuler’s clinical 

descriptions of patients with schizophrenia, they held a less important place in their 

theoretical conceptions of the disorder. Kraepelin’s views in regard to progressive 

memory/cognitive decline among these individuals evolved over the revisions of his 

textbooks, shifting from a central and fundamental characteristic of the ‘disease’ in early 

editions to being a peripheral consequence of other features in the latest editions 
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(Pantelis, 1996). Bleuler (1911) held that the presence of cognitive dysfunction among 

individuals diagnosed with schizophrenia was simply a secondary consequence of more 

‘fundamental’ symptoms (such as ambivalence):  

 

“It is of prime importance to establish that even in a very severe degree of schizophrenia all 

the fundamental functions that are accessible to present tests are preserved…even the most 

demented schizophrenic can under proper conditions suddenly demonstrate productions of a 

rather highly integrated type…a patient who at a certain moment cannot add 17 and 14, 

even when he earnestly tries, will suddenly be able to solve a difficult arithmetical problem 

or to give a well composed and successful speech…Therefore, if one wishes to speak of 

intellectual dementia in our patients, one must express oneself approximately as follows: the 

schizophrenic is not generally demented but he is demented with regard to certain periods, to 

certain constellations, and to certain complexes.” Bleuler (1911, p. 72). 

 

As Rogers (1996) notes, the perception of cognitive dysfunctions within schizophrenia as 

being secondary to manifest symptoms “remained the orthodox position for the next 50 

years” (p. 19) of research. However, over time, a paradigm shift occurred, and this 

conception was slowly inverted, with cognitive dysfunctions instead seen as the causative 

processes underlying the expressed symptomatology. Gaining most momentum by the 

1960s (McKenna, 1994), cognitive models were increasingly proposed to explain the 

development of symptoms: as a result of defective attentional filtering (McGhie & 

Chapman, 1961; McGhie, 1969); ‘overinclusive thinking’ (Payne, Caird & Laverty, 1964); 

defective filtering of preconscious processes (Frith, 1979); hemispheric asymmetry 

(Cutting, 1990); disorders of metarepresenation (Frith, 1992); or of misconnections of 

particular neural circuits (Andreasen, Paradiso & O’Leary, 1998; Andreasen et al., 1999; 

Andreasen, 1999). Support for cognitive dysfunctions being core components of the 
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disorder has also been shown in studies identifying their presence, albeit to less of a 

marked extent, in unaffected twins or other relatives (Appels, Sitskoorn, Westers, Lems 

& Hakn, 2003; Conklin, Curtis, Katsanis & Iacono, 2000; Glahn et al., 2003) and useful 

predictors of future illness among high-risk groups (Erlenmeyer-Kimling et al., 2000). 

 

Among the myriad of cognitive dysfunctions identified, one particularly fruitful line of 

research has been in regard to the concept of deficit in attention in schizophrenia. 

Deficits in attention in particular have been considered as a possible endophenotype as 

they have been one of the best neuropsychological predictors of eventual development 

of schizophrenia-related psychoses among individuals at high genetic risk (Freedman, 

Rock, Roberts, Cornblatt & Erlenmeyer-Kimling, 1998), as well as being identifiable in 

unaffected siblings of individuals diagnosed with schizophrenia (Chen et al., 1998; Egan 

et al., 2000). Indeed, it was the subjective reports of problems in attention from 

individuals diagnosed with schizophrenia that helped lead to the influential ‘defective 

attentional filtering’ models of the processes underlying the disorder (McGhie & 

Chapman, 1961) which has remained an attractive model for decades (e.g. Gray, Rawlins, 

Hamsley & Smith, 1991). The clinical importance of disorders of attention was not lost 

on Kraepelin: 

 

“[In patients there is] a certain unsteadiness of attention; the patients digress, do 

not stick to the point, let their thoughts wander without voluntary control in 

the most varied directions. On the other hand, the attention is often rigidly fixed 

for a long time, so that the patients stare at the same point, or the same 

object, continue the same line of thought, or do not let themselves be 

interrupted in some definite piece of work. Further it happens that they 

deliberately turn away their attention from those things to which it is desired to 
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attract it, turn their backs when spoken to, and turn away their eyes if 

anything is shown to them. But in the end there is occasionally noticed a kind 

of irresistible attraction of the attention to causal external impressions. The patients 

involuntarily introduce into their speech words that they have heard, react to 

each movement of their neighbours, or imitate them…” (Kraepelin, 1919, p. 

6-7, emphasis as per original manuscript).  

 

Kraepelin’s description of these attentional problems is particularly notable because it 

makes explicit that ‘attention’ is not simply a unitary concept, but instead is a term that 

refers to a number of distinct functions or processes, as was being made apparent by 

contemporary authors such as William James (‘The Varieties of Attention’, 1890). 

Moreover, Kraepelin also proposed that these aspects of attention could be differentially 

affected within those diagnosed with schizophrenia, for example, suggesting that deficits 

in ‘active attention’ (aufmerksamkeit), or sustained attention, may be present throughout 

the illness, whereas disorders of ‘passive attention’ (auffassung), or selective attention, may 

be present only in acute and terminal phases (Green, 1998).  

 

While the latter proposal has yet to be confirmed, surprisingly, despite James’ 

exclamation in 1890 that “every one knows what attention is” (p. 403), there remains, 

even today, no completely agreed-upon taxonomy of ‘attention’ (Parasuraman, 1998). 

Attentional processes are fundamental to the completion of a great number of functions, 

from perception to learning, and are perhaps even enmeshed with the concept of 

consciousness itself (Parasuraman, 1998). As such, it is this seemingly inextricable 

relationship with other cognitive processes that is the cause of the conceptual confusion 

in regard to the exact nature of ‘attention’: with reviews of the field over the past five 

decades questioning the validity of ‘attention’ as a unique concept (Allport, 1993; 
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Johnston & Dark, 1986; Moray, 1969; Neisser, 1976). Other authors have taken the more 

pragmatic approach of recognising the multifaceted nature of attention, focussing their 

efforts on examining distinct aspects within the overall concept and examining how they 

interact with other processes, rather than attempting a, perhaps unattainable, overarching 

theory. Parasuraman (1998), after Posner and Boies’ earlier work (1971) considers there 

to be at least three major components of ‘attention’: selection, vigilance, and control, that 

have also been shown to be relatively independent. Cohen (1993), in his 

‘Neuropsychology of Attention’ further included a fourth component of capacity. These 

aspects can be defined as such: selection refers to attentional processes that operate in 

association with the initial sensory registration of stimuli, prior to response intention, and 

includes aspects of sensory filtering, focusing and selection, and automatic shifting; 

response selection and control is influenced by four related components – response 

intention, response initiation and inhibition, active switching and executive regulation, 

with these components determining the ability to become mobilised to attend, to start 

and stop attentional responses, and to switch between attentional response alternatives; 

capacity, which can be considered in terms of variable energetic factors (such as arousal, 

motivational state and task-induced effort) and more stable structural factors (such as 

memory capacity, processing speed, global cognitive resources/intelligence, and 

temporal-spatial limits), that act as ‘bottlenecks’ to attention; and finally sustained 

performance, which is a the ability to maintain attentional goals over time, and is a by-

product of the other three aspects that can be affected by vigilance, fatigue characteristics 

and reinforcement contingencies (Cohen, 1993).  

 

Cohen (1993) organised a range of common neuropsychological tests of ‘attention’ into 

the structure of his taxonomy of attention (Table 34). In doing so, he acknowledged the 

heavy degree of inter-relationship across these tasks, where many of the tests measure 
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aspects of multiple attentional domains, however this a priori organisation allowed a 

framework for describing attentional performance. There are, however, a number of 

authors that have attempted a more psychometrically-driven approach to this issue. The 

most prominent amongst these are Mirsky and his colleagues in the American National 

Institute of Mental Health. Mirsky (1987) factor-analysed data from eight 

neuropsychological tests of ‘attention’, predicting that these would fall into three factors, 

namely, ‘focus’, ‘sustain’ and shift’, relating to a model of the components of attention 

suggested by Zubin (1975). Factor analysis (either by principal components analysis with 

orthogonal rotation of factors or by factor analysis with oblique rotation of factors) from 

86 participants yielded four components within these tests, which were described as 

‘shift’ (relating to performance on the Wisconsin Card Sorting Test), ‘sustain’ 

(performance on the Continuous Performance Task), ‘encode’ (loading on performance 

on Wechsler Adult Intelligence Test Digit Span and Arithmetic subtests), and ‘focus-

execute’ (relating to performance on the Digit Symbol Substitution Test, the Stroop task, 

Talland Letter Cancellation, and the Trail Making Test). These four dimensions are 

consistent with aspects of Cohen’s typology of attention (active switching, sustained 

performance, memory capacity and processing speed, respectively), and have been 

replicated in subsequent studies of mixed adult neuropsychiatric and neurologically-intact 

populations, neurologically-intact adolescents (Mirsky, Anthony, Duncan, Ahearn & 

Kellam, 1991), adolescent psychiatric inpatients (Pogge, Stokes & Harvey, 1994), adult 

chronic psychosis patients (Kremen, Seidman, Faraone, Pepple & Tsuang, 1992) and, 

importantly, in participants diagnosed with schizophrenia both when stabilised on 

haloperidol and following a three-week washout period (Allen et al., 1997). One of the 

particularly attractive aspects of Mirsky and colleagues’ model is that it contains within it 

hypotheses in regard to the brain structures involved in each attentional component, as 

part of a larger interconnected system: ‘sustain’ relating to the activity of the rostral 
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structures including the tectum, mesopontine reticular formation and midline, and 

reticular thalamic nuclei; ‘encode’ relating to the hippocampus; ‘shift’ to the prefrontal 

cortex; ‘focusing’ to the superior temporal and inferior parietal cortices, and structures 

comprising the corpus striatum (caudate, putamen and globus pallidus); and finally the 

motor functions of ‘execute’, relating to the inferior parietal and corpus striatal regions 

(Mirsky, 1989).  

 
Table 34: Neuropsychological tests of domains of attention (after Cohen, 1993) 
Domain of attention Neuropsychological test assumed, a priori, 

to tap this domain 

Sensory selection Dichotic listening 

Response selection and control  

     Response intention Controlled Oral Word Association Task 

     Response initiation and inhibition Stroop Task 

     Active switching Trail-Making Task 

Wisconsin Card Sorting Test 

Attentional capacity  

     Memory capacity Digit Span 

Corsi Blocks (Spatial Span) 

     Processing speed Digit Symbol 

Symbol Search 

Sustained performance Continuous Performance Task 

 
 

However, the Mirsky and colleagues model (Mirsky, 1987) is not the sole structural 

model of neuropsychological tests of attention. This area has a long history in 

neurologically intact participants, with perhaps some of the earliest contributors to this 

area being Woodrow (1939) and one of his students, Wittenborn (1943: coincidentally, 

also responsible for some of the earliest factor-analytic studies of the symptomatology of 

psychosis) who identified a factor that was independent of others such as memory, 

perception or number, and which related to sustained mental effort. Sack and Rice (1974) 
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identified three factors within a series of tests of attention, consistent with aspects of 

Cohen’s (1993) typology, described as ‘selectivity’, ‘resistance to distraction’ (sustained 

performance) and ‘shifting’. Stankov (1988) factor-analysed performance on 19 

psychometric tests selected on the a priori basis that they measured sustained attention, 

perceptual speed, divided attention, selective attention, switching and working memory in 

100 adults across the age span. From these, four attentional factors were identified, 

‘perceptual speed’ (processing speed), ‘concentration’ (sustained performance), 

‘attentional flexibility’ (active switching), and ‘working memory’ (memory capacity), all of 

which relate to parts of Cohen’s (1993) attentional typology, and indeed identified a 

structure similar to that of Mirsky (1987). Shum, McFarland and Bain (1990) conducted a 

factor analysis of eight commonly applied neuropsychological tests of ‘attention’, with 

these loading on one of three components, namely ‘visuo-motor scanning’ (processing 

speed), ‘sustained selective processing’ (Stroop interference and Serial Sevens Test), and 

‘visual/auditory spanning’ (memory capacity). These factors from the eight tests were 

able to be replicated in neurologically-intact controls (Shum, McFarland & Bain, 1994), 

participants who had experienced mild or severe closed head injury (Shum et al., 1990), 

and amongst HIV seropositive males (Picano, Klusman, Hornbostel & Moulton, 1992). 

As such, among neurologically intact participants (and in other non-psychiatric cohorts), 

factor-analytic studies of commonly used neuropsychological tests of attention have 

provided support for several of Cohen’s (1993) attentional domains, most clearly 

identifying support for ‘sustained performance’, ‘processing speed’, ‘memory capacity’, 

and ‘active switching’ dimensions among the tests analysed, consistent with the findings 

of Mirsky and colleagues (1987). 

 

Most common neuropsychological tests were developed for use with neurological 

patients, rather than individuals with schizophrenia, and given that their construct 
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validities may not have been explicitly studied in such clinical groups it is not necessarily 

appropriate to generalise the results of structural studies of attention from control or 

neurological participants to psychiatric populations. However, recent focused studies 

have produced evidence supportive of the construct validity of commonly used 

neuropsychological tests in schizophrenia (Allen et al., 1998a; 1998b), and successful 

replication studies of the Mirsky and colleagues (1987) model of attention in broad 

psychosis samples (Allen et al., 1997; Kremen et al., 1992; Mirsky, 1987) are clearly 

suggestive of common structures of these tests in psychiatric and neurological cohorts. 

Surprisingly few factor-analytic studies of performance on neuropsychological tests in 

general have been conducted specifically among participants diagnosed with 

schizophrenia, let alone focused structural studies of tests of attention. A recent review 

of this literature (Nuechterlein et al., 2004) identified just 13 published, in press, and as-

yet-unpublished factor-analytic studies of cognitive function in schizophrenia to 2004. 

The aspects of this review relating to the concept of attention, along with an extremely 

methodologically-sound study using blocked principal components analysis (Jaeger, 

Czobor & Berns, 2003) of neuropsychological tests in participants diagnosed with 

schizophrenia are summarised alongside the Cohen (1993) a priori model and the Mirsky 

(et al., 1991) model in Table 35. This shows that, consistent with the literature in 

neurologically-intact participants, there is clear support for the aspects of Cohen’s (1993) 

model of attentional domains that overlap with the findings of Mirsky (1987), namely the 

groupings (combining the Cohen, 1993 and Mirsky, 1987 labels for the domains) of 

‘processing speed / focus-execute’, ‘memory capacity / encode’, ‘active switching / 

switch’ and ‘sustained performance / sustain’. Some support has been identified for the 

other aspects of Cohen’s (1993) model, but this has been less consistent: the proposed 

‘response initiation and inhibition’ domain, measured by the Stroop Test interference 

effect, was not present in those studies reviewed by Nuechterlein (et al., 2004: although 
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two of these studies appropriately grouped the individual trials of the Stroop task with 

measures of ‘processing speed’, as these trials by themselves measure processing speed 

rather than the cognitive interference aspect relevant to this proposed domain: Spreen & 

Strauss, 1998), although it was shown to be independent of measures of ‘response 

intention’ (fluency) and ‘active switching’ (Wisconsin Card Sort) in the Jaeger (et al., 

2003) blocked principal components analysis; and little can be concluded in regard to 

Cohen’s (1993) proposed ‘response intention’ domain, measured by tests of verbal 

fluency, as these tests were not included in many of the studies reviewed by Nuechterlein 

(et al., 2004), however, where it has been included, it has loaded inconsistently – sharing 

factors with measures of ‘processing speed’ in two of these studies (Keefe et al., 2004; 

Goldberg, Egan & Weinberger, unpublished), and with Wisconsin Card Sort perseverative 

errors in the Jaeger (et al., 2003) study. Given the fragilities of factor-analytic approaches 

noted in previous sections, the taxonomy of attention proposed by Cohen (1993) appears 

to be appropriate in schizophrenia, although only tentatively so for two of the six 

proposed domains that are reflected in commonly used neuropsychological tests of 

attention (‘response initiation and inhibition’ and ‘response intention’), and so will be 

used as a structure to conceptualise and review neuropsychological studies of attention in 

relation to the symptoms of schizophrenia.  
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Table 35: Key studies of the structure of neuropsychological measures of attention 
First Author Cohen 

(1993) 
Mirsky 
(1991) 

Nuechterlein 
(2004) 

Jaeger 
(2003) 

Study Details a priori, on the basis of a 
review of the extant 
literature in controls, 

psychiatric and 
neurological participants

Principal component 
analysis, 203 mixed 
control and broad 

psychiatric 
participants 

Review of 13 factor-
analytic studies of 

neuropsychological tests 
in schizophrenia or 
psychosis samples 

Blocked principal component 
analysis, 156 participants with 

schizophrenia-spectrum 
diagnoses, within 6 months of 
acute hospitalisation and at 6 

and 18 month follow-up 

Attentional Domains (labelled in relation to Cohen, 1991 and Mirsky, 1987) and 
contributing neuropsychological tests 
Sustained Performance / Sustain 
Continuous Performance Task    n/r 
Processing Speed / Focus-Execute 
Digit Symbol^   *  
Symbol Search^  n/r * n/r 
Trail Making Test (A & B) n/r  *  
Stroop Test (individual trials) n/r  *  
Cancellation n/r  n/r  
Memory Capacity / Encode 
Digit Span^     
Spatial Span^  n/r  n/r 
Arithmetic^ n/r    
Letter-Number Sequencing^ n/r n/r   
Response Intention 
Letter fluency (COWAT)  n/r * * 
Category fluency  n/r n/r * 
Design Fluency  n/r n/r * 
Active Switching / Shift 
Wisconsin Card Sort (perseveration)    * 
Trail Making Test (interference)  n/r n/r [independent] 
Response Initiation and Inhibition  
Stroop Test (interference)  n/r n/r [independent] 

Notes 
  Only ticked if present 

in at least two of the 
reviewed studies 

Only ticked if 
present in all three 
analyses over time 

* refers to tests combined into a factor; n/r refers to test not included in the study or, if present, did not decisively load on any factor; 
 refers to hypothesised tests loading on to the given factor/domain; “independent” refers to tests not loading on any factor in the 

analysis; ^ refers to Wechsler Adult Intelligence Scale or Wechsler Memory Scale subtests. Full references of included studies: Cohen, 
1993; Mirsky, Anthony, Duncan, Ahearn & Kellam, 1991; Jaeger, Czobor & Berns, 2003; Nuechterlein, Barch, Gold, Goldberg, 
Green & Heaton, 2004. 
 
 

In the following sections, each of the six proposed domains of attention will be briefly 

reviewed in terms of the relations between the neuropsychological tests proposed as 

measures of each aspect among those diagnosed with schizophrenia; evidence for 

particular deficiencies on such tasks at a group level in schizophrenia, and the potential 

meaning of these performance deficits for understanding the disorder; the mediating 

effects of antipsychotic and adjunctive medications on task performance; methodological 
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issues in regard to the interpretation of performance deficits on each task; and finally, 

given that these dimensions will be used as variables that may provide some external 

validation of the eleven-dimension model of symptomatology of ‘schizophrenia’, 

identification of any evidence for particular relationships between each attentional 

domain and symptomatology, leading to hypotheses for testing in a study seeking to 

validate the symptom groupings under the eleven-factor model of symptomatology 

defined in the first study. 

 

Sustained Performance/Sustain 

Performance on the Continuous Performance Task (CPT) alone defined Mirsky’s (1987) 

‘sustain’ factor of tests of attention. The CPT refers to a family of tasks that each present 

a long series of stimuli at a rapid rate, and ask a participant to maintain attention toward a 

particular stimulus or a certain dimension of a stimulus, where there is a low probability 

of the occurrence of such target stimuli (Cornblatt & Kelip, 1994; Nieuwenstein, Aleman 

& de Haan, 2001). Versions of the task vary in the degree of difficulty, from the early 

versions of the task requiring a response whenever the figure ‘X’ appeared on the screen 

(the X CPT), or only when the figure ‘X’ directly followed the presentation of the figure 

‘A’ (AX CPT: Rosvold, Mirsky, Sarason, Bransome & Beck, 1956), to more cognitively-

demanding versions using degraded stimuli (DS CPT, increasing early stimulus encoding 

and perceptual analysis burdens: Nuechterlein, 1983) or requiring a response whenever 

any stimuli is presented twice in succession (identical pairs – CPT-IP, increasing the 

working memory burden: Rutschmann, Cornblatt & Erlenmeyer-Kimling, 1977). The key 

measure of performance on the task is derived from signal detection theory, and is a 

measure of how well the participant is able to discriminate target from non-target stimuli 

(sensitivity: d'). Functional neuroimaging studies suggest the involvement of anterior 
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cingulate, dorsolateral prefrontal and parietal cortex areas, primarily in the right 

hemisphere, in the performance of this task, with animal studies suggestive that basal 

forebrain corticopetal cholinergic projections are the major neural circuits involved, and 

that these are discriminable from the circuits mediating general arousal levels (Sarter, 

Givens & Bruno, 2001).  

 

Deficits in performance on the CPT by those diagnosed with schizophrenia have been 

identified since some of the very earliest studies with this task (Kornetsky & Mirsky, 

1966; Mirsky & Kornetsky, 1964; Orzak & Kornetsky, 1966). A recent meta-analytic 

review identified that between group (schizophrenia vs. neurologically-intact control) 

effect sizes for the CPT were substantial (mean Cohen’s d = 1.18, 95% confidence 

interval 0.94-1.50, n=15, fail-safe n = 162: Heinrichs & Zakzanis, 1998) and amongst the 

largest from a wide array of neuropsychological tests. Deficits occur in approximately 

50% of participants with schizophrenia (Egan et al., 2000; Orzack & Kornetsky, 1966). 

The versions of the CPT with heavier processing loads have suggested that such deficits 

may be independent of clinical state (Nuechterlein & Dawson, 1984), identifying such 

deficits in acute inpatients (Mass, Wolf, Wagner & Haasen, 2000), remitted medicated 

outpatients (Asarnow & MacCrimmon, 1978), and asymptomatic unmedicated single-

episode patients (Wohlberg & Kornetsky, 1973). Importantly, performance on these 

more demanding CPT versions appears to be heritable both in neurologically intact 

populations (Cornblatt, Risch, Faris, Freidman & Erlenmeyer-Kimling, 1988), and in 

children of those diagnosed with schizophrenia (Rutschmann, Cornblatt & Erlenmeyer-

Kimling, 1977), with approximately 19-34% of unaffected relatives identified as having 

deficits on the task that can be predicted by their affected proband’s CPT performance 

(Chen & Faraone, 2000). Subsequently, deficits on the CPT have been identified as one 

of the best predictors of future development of schizophrenia in high-risk cohorts 
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(Cornblatt, Obuchowski, Roberts, Pollack & Erlenmeyer-Kimling, 1999; Freedman, 

Rock, Roberts, Cornblatt & Erlenmeyer-Kimling, 1998). While promising, there have 

been some negative findings (e.g. Jones, Cardno, Sanders, Owen & Williams, 2001), 

possibly because CPT deficits are not universal amongst those diagnosed with 

schizophrenia, and also present in a notable proportion of the general population (for 

example, Egan et al., 2000 showed that 50% of participants with schizophrenia, 24% of 

their siblings and 18% of neurologically intact controls performed one standard deviation 

below the mean performance of a control group on an AX CPT task with distractors), 

and that high-risk versus control group differences on the task disappear when general 

intellectual function is controlled for (Cosway et al., 2002). While there may be some 

controversy in regard to the use of CPT deficits as a measure of liability toward 

development of schizophrenia, it is becoming increasingly clear that performance on this 

task is one of the key neurocognitive indicators of functional outcome (success in 

psychosocial rehabilitation, social problem solving, and degree of independent living) for 

those diagnosed with schizophrenia: with reviews of the area suggesting that vigilance, 

assessed through the CPT, has a small to medium, but significant association with 

functional outcome (meta-analytic pooled r=0.20, standard error = 0.04, p<0.0000001, 

n=682: Green, Kern, Braff & Mintz, 2000), and related to skills in social problem solving 

and skill acquisition in particular (Green, 1996).  

 

While early studies were somewhat equivocal (Green & King, 1996; Medalia, Gold & 

Merriam, 1998), antipsychotic medication does not appear to effect performance on the 

CPT in those diagnosed with schizophrenia, with no changes noted in the more 

challenging versions of the task following instigation of haloperidol, risperidone (Liu, 

Chen, Change & Lin, 2000) or clozapine (McGurk, 1999), although there are early 

suggestions of an improvement following quetiapine fumarate treatment (Sax, Stratowski 
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& Keck, 1998). While there may be no overall group differences following neuroleptic 

treatment, some studies have identified inverse relationships between the discriminability 

index (d') and dosage of both typical or atypical neuroleptics (Mass, Wolf, Wagner & 

Haasen, 2000). Finally, while CPT performance appears to be unrelated to serum 

anticholinergic level (Tracy, Monaco, Giovannetti, Abraham & Josiassen, 2001), there are 

indications that performance on vigilance tasks may be adversely affected by 

benzodiazepines (Buffet-Jerrott & Stewart, 2002; Mass et al., 2000), which are commonly 

used as adjunctive medications in those diagnosed with schizophrenia. CPT deficits have 

also been identified in other psychiatric diagnoses (Ottowitz, Dougherty & Savage, 2002). 

However the particular deficit pattern seen among those with schizophrenia has been 

able to be discriminated from deficits seen in major depression (Cornblatt, Lezenweger 

& Erlenmeyer-Kimling, 1989), and bipolar disorder (Fleck, Sax & Stratowski, 2001).  

 

It is clear that there is substantial evidence of a CPT deficit at a group level among those 

diagnosed with schizophrenia (Nuechterlein, 1991). However, the CPT itself is a 

complex task, requiring not only vigilance, but feature perception/perceptual 

organisation, speeded motoric responses and working memory. Dedicated studies 

examining each of these latter aspects of performance have not identified any differential 

deficits among participants with schizophrenia in any area other than feature 

perception/perceptual organisation (Straube, Bischoff, Nisch, Sauer & Volz, 2002; 

Kurtz, Ragland, Bilker, Gur & Gur, 2001; Elvevag, Weinberger, Suter & Goldberg, 

2000), the aspect of the task that is particularly pronounced in the DS version. Indeed, 

findings such as those of the Cosway (et al., 2002) study suggesting that between group 

differences on the CPT-IP version disappear when general neurocognitive function is 

controlled for, have lead to suggestions from authors such as Green (1998) that high 

memory-loaded versions of the task (AX and IP) may be state dependent, while 
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performance on the DS version may be more likely to be trait dependent. However, in 

difference to the proposed use of CPT deficits as a trait marker for schizophrenia, 

multiple studies have identified relationships between particular symptoms and 

performance on all versions of the task (summarised in Table 36). A meta-analytic review 

of studies examining correlations between the CPT and dimensions of the two- 

(positive/negative) and three- (reality distortion/disorganisation/negative) factor models 

of schizophrenia identified significant correlations between the CPT measure of 

sensitivity (d') and negative (r=-0.31, 95% confidence interval = -0.41 to -0.21, n=250, 

p<0.01) but not for reality distortion (r=0.04) or disorganisation (r=-0.06) symptom 

dimensions (Niewenstein, Aleman & de Haan, 2001). Applying the five-factor model of 

symptomatology (positive/negative/cognitive/excitement/mood) has failed to identify 

any relationships in recent-onset cohorts (Good et al., 2004; Holthousen, Wiersma, 

Knegtering & Van den Bosch, 1999), however, with populations more mixed in their 

duration of illness, correlations between CPT d' and negative or excitement dimensions 

have been shown (from symptom models restricted to 14 of the 30 PANSS items: Liu, 

Hwu & Chen, 1997), although relationships with the ‘cognitive’ dimension appear to be 

more robust (Bryson, Bell, Greig & Kaplan, 1999; Mass, Scoemig, Hitschfeld, Wall & 

Haasen, 2000). Findings with more fine-grained models of symptomatology are even 

more mixed (Table 36) identifying relationships between CPT performance and manic 

symptoms (DS version: Sax et al., 1998), bizarre delusions (in the presence of auditory 

hallucinations, AX version: Ishigaki & Tanno, 1999), SAPS ‘hallucinations’ and ‘formal 

thought disorder’ (on a high-target frequency modification of the AX CPT with 

performance feedback: Stratta, Daneluzzo, Bustini, Prosperini & Rossi, 2000) or 

‘hallucinations’ and SANS ‘affective flattening’ subscale scores (DS version: Suslow, 

Junghams, Weitzsch & Arolt, 1998). While these correlations are quite low, generally 

describing relationships of less than 16% shared variance (Table 36), it is difficult to 
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determine whether this is a genuine reflection of relative independence of 

symptomatology and cognitive function (e.g. Green & Nuechterlein, 1999), a reflection 

of shared relationships with some third mediator variable, or due to a concealment of 

real relationships arising from the neurocognitive complexity of performance on the CPT 

or the lack of homogeneity of the symptom groupings being used as dependent 

measures. Amid these very mixed findings, the most weight will be attached to the 

findings of the meta-analysis (Niewenstein et al., 2001) and to the study examining more 

fine-grained symptom relationships with the DS CPT (Suslow, Junghams, Weitzsch & 

Arolt, 1998), and it will be tentatively hypothesised that the ‘negative signs’ dimension of 

the eleven-factor model identified in the first stage of the current study will produce the 

strongest relationship with performance on the CPT. 
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Table 36: Relationships between performance on tests of the ‘sustained performance’ component of attention (Continuous Performance 
Task d' sensitivity score) and 2-, 3-, 5- and 11- dimensional models of symptoms in schizophrenia 
Model           Version First Author Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Med. 

 Status 
Notes (Scales used to define target variables) 

Two-Factor Model          
Negative Positive 

              

0.63***  -0.10         AX Lees Roitman 1997 30 43 (10) In- & out- Mixed (chronic) 100% Used BPRS  
-0.38*  -0.20         DS Addington 1998 40 22 (6) Out- Mixed (chronic) 100% Used PANSS;; 3 months post- acute admission 
-0.23  -0.05         DS Addington 1998 40 22 (6) Out- Mixed (chronic) 100% Used PANSS; 12 months post- acute admission 
-0.01  0.09         IP Pukrop 2003 66 30 (9) Acute in- Unspecified 47% Used PANSS subscale scores  
-0.18  0.13         ^ Strauss 1993 50 34 Mixed Mixed (chronic) n/r Used BPRS  
-0.38  -0.20         ^ Addington 1997 59 33 Mixed Mixed Yes Used PANSS subscale scores  
-0.22  n/r         ^ Cohen 1998 13 33 n/r Chronic n/r Used SANS sum  
-0.31*  -0.01         ^ Nieuwenstein 2001 n/r Various Mixed Mixed Mixed Meta-Analysis 

Three-Factor Model          

Negative Disorganised Reality Distortion  

           
-0.33  0.05    0.06     ^ Hain 1993 49 30 Mixed Mixed n/r Used SANS and SAPS global scores  
-0.15  -0.16    0.02     ^ Ito 1997 49 41 Mixed Mixed (chronic) Yes Used BPRS  
-0.31*  -0.06    0.04     ^ Nieuwenstein 2001 n/r Various Mixed Mixed Mixed Meta-Analysis 

Five-Factor Model          

Negative Cognitive Excitement Positive 
Mood 

disturbance
        

 
-0.10*  0.01  0.25** -0.05    n/r AX, DS Liu 1997 60 28(8) In- Mixed, acute n/r Values are regression coefficients; Used 14 PANSS positive and negative symptoms  

n/r  -0.31**  n/r n/r    n/r ^ Bryson 1999 120 43(8) Out - Mixed (chronic) 100% Defined 'cognitive' factor according to Bell et al 1994 model from the PANSS 
n/r  -0.41**  n/r n/r    n/r ^ Bryson 1999 120 43(9) Out - Mixed (chronic) 100% Defined 'cognitive' factor according to Kay and Sevy, 1990 model from the PANSS 
n/r  -0.21  n/r n/r    n/r ^ Bryson 1999 120 43(9) Out - Mixed (chronic) 100% Defined 'cognitive' factor according to Dollfus et al, 1991 model from the PANSS 

-0.10  -0.29*  -0.22 -0.14    0.05 X, DS Mass 2000 70 33(10) In- Mixed (94.5%) Used PANSS  
-0.21  -0.24  -0.04 -0.06    0.13 IP Good 2004 144 26(7) In- First episode Naïve Used PANSS  
-0.04  -0.05  n/r 0.10    0.06 IP Holthousen 1999 50 25(7) In- Recent onset 100% Used PANSS  
-0.16*  -0.03  0.39** -0.07    n/r A-X Liu 1997 60 28(8) Acute In- Mixed, acute n/r Values are regression coefficients; Used 14 PANSS positive and negative symptoms  

Eleven-Factor  Model          
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0.42* n/s n/s n/s n/s n/r n/r n/r 0.40* n/r n/r X, DS Suslow 1998 31 30(7) In- Mixed 100% 
Used SANS blunting subscale score as index of 'negative signs'; 

'anhedonia/asociality' as 'social dysfunctions'; SAPS 'hallucinations' as auditory 
hallucinations (these were the only scores that correlated with the measures) 

-0.21 -0.25 -0.34 -0.04 n/r n/r n/r n/r n/r n/r n/r AX, 80% 
Target rate Stratta 2000 20 31 (8) Acute in- Chronic 100% 

Used SANS blunting subscale score as index of 'negative signs'; 
'anhedonia/asociality' as index 'social dysfunctions'; SAPS 'bizarre behaviour' as 

bizarre behaviour, ‘formal thought disorder’ subscale as 'conceptual disorganisation' 
Note: *p<0.05, **p<0.01; ***p<0.001;  n/s = not significant (coefficient not specified); ^ task version not specified. Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles: Addington & Addington, 
1997;  Addington & Addington, 1998;  Bryson, Bell, Greig & Kaplan, 1999;  Cohen, Noordhal, Semple, Andreason & Picar, 1998;  Good, Rabinowitz, Whitehorn, Harvey, DeSmedt & Kopala, 2004;  Hain, Maier, Kingler & Franke, 1993;  Holthousen, Wiersma, Knegtering & van den Bosch, 1999;  
Ito, Kanno, Mori & Niwa, 1997;  Lees-Roitman, Keefe, Harvey, Siever & Mohs, 1997;  Liu, Hwu & Chen, 1997;  Mass, Wolf, Wagner & Haasen, 2000;  Nieuwenstein, Aleman & de Haan, 2001;  Pukrop, Matuschek, Ruhrmann, Brokhaus-Dumke, Tendolkar, Bertsch & Klosterkotter, 2003;  Stratta, 
Daneluzzo, Bustini, Prosperini & Rossi, 2000; Strauss, Buchanan & Hale, 1993;  Suslow, Junghaus, Weitzsch & Arolt, 1998.  
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Active Switching /Shift 

Two neuropsychological tests in particular were proposed as measures of the ‘active 

switching’ component of attention by Cohen (1993): perseverative errors on the 

Wisconsin Card Sorting Test (WCST: Berg, 1948: although the number of categories 

obtained on the task may be an equivalent measure of performance as factor analyses of 

WCST measures both in those with schizophrenia and among neurologically intact 

participants show that these consistently load together: Koren, et al., 1998; Lin, Chen, 

Yang, Hsiao & Tien, 2000) and the interference measure on the Trail Making Test (TMT: 

Partington & Leiter, 1949). The Mirsky (1987) factor analysis and the review of 

Nuechterlein and colleagues (2004: Table 35) confirm the independence of the WCST 

from other components of attention, while there is some contention in regard to the 

factorial relationships between the two tasks: in the studies from Mirsky’s group (e.g. 

Mirsky et al., 1991), the TMT loaded with tests of speeded perceptual-motor 

performance rather than with the WCST, however in this study the TMT measure was 

simply speed of performance rather than the interference measure; and in the Jaeger (et 

al., 2003) blocked principal component analysis study the TMT interference measure 

appeared independent from the component defined by WCST perseverative errors. This 

noted, these tests, along with another measure, the Antisaccade Task (Hallet, 1978) all 

share the requirement of inhibition of a prepotent response and the shifting of response 

sets, behaviours mediated in all three tests by frontal lobe function, in particular the 

dorsolateral prefrontal areas (Anderson, Damasio, Jones & Tranel, 1991; Golden, Espe-

Pfeifer & Wachsler-Felder, 2000; Lombardi et al., 1999; Nieman et al., 2000; Smyrnis et 

al., 2002). In support of the shared relationships between these tasks, performance on the 

TMT has been shown to be predictive of WCST perseveration rates in participants with 

schizophrenia (Gold, Carpenter, Randolph, Goldberg & Weinberger, 1997), and WCST 
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perseverative errors in patients are one of the best predictors of performance on the 

antisaccade task (Crawford, Haegar, Kennard, Reveley & Henderson, 1995a). 

 

The examination of WCST performance in those diagnosed with schizophrenia has more 

than a half-century of history, with the test first being so applied by Fey in 1952. Deficits 

on this task have proved relatively robust (van der Does & van den Bosch, 1992), and 

performance on the ‘perseveration’ factor from within the task (comprising the indices of 

percentage of perseverative responses, and number of categories completed) has been 

shown to be the most sensitive WCST feature in identifying differences between clinical 

and control populations (Koren et al., 1998). A recent meta-analytic review has identified 

substantial effect sizes for such comparisons (mean Cohen’s d = 0.95, 95% confidence 

interval, CI 0.85-1.04, n=104, fail-safe n = 884: Heinrichs & Zakzanis, 1998). While 

similar indices are not available for antisaccade error or TMT interference differences, all 

of the 25 studies examining differences on the antisaccade task published to 2003 have 

reported significantly worse performance in schizophrenia patient populations to control 

groups, regardless of the particular characteristics of the paradigm employed (reviewed in 

Levy et al., 2004), and substantial effect sizes are reported for both parts of the TMT, the 

ratio of which defines the interference score (Heinrichs & Zakzanis, 1998 identify mean 

effect sizes of d = 0.95, 95% CI 0.73-1.16, n=12 studies for Part A of the task, and d = 

1.07, 95% CI 0.80-1.33, n=15 studies for Part B, which suggests a substantial effect size 

for the B:A interference ratio). Consistent with the neurological structures proposed as 

underlying performance on these tasks, patients diagnosed with schizophrenia and 

experiencing prominent negative symptoms have shown reduced rCBF perfusion in left 

prefrontal regions during the WCST when compared to neurologically-intact controls 

(Liu, Tam, Xie & Zhao, 2002) and fMRI studies of neuroleptic-naïve patients show 

relative reductions in right frontal and left temporal lobes and left cerebellum during the 
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task (Riehmann et al., 2001). Similarly, during performance of antisaccades, control 

participants produce an increase in frontal activity (as measured by blood-oxygenation 

sensitive fMRI) while participants with schizophrenia did not (McDowell et al., 2002) 

 

Similar to the findings for the CPT, performance on the WCST appears to be a useful 

neurocognitive indicator of functional outcome for those diagnosed with schizophrenia, 

with reviews of the area suggestive that deficits on this task are predictive of the 

subsequent degree of independent functioning in the community (Green, 1996), and that 

such performance has a small to medium, but significant associations with functional 

outcome (operationalised as success in psychosocial rehabilitation, social problem solving 

and degree of independent living: meta-analytic pooled r=0.23, standard error = 0.03, 

p<0.000001, n=1002: Green et al., 2000). Additionally, performance of non-affected 

relatives of those with schizophrenia on these ‘active switching’ tasks tends to be reduced 

relative to control populations, although intermediate between these and patient samples. 

Performance deficits on the WCST and some TMT indices have been identified in 

unaffected relatives of patients with schizophrenia to an extent that reflects their relative 

genetic risk (Egan et al., 2001 – however, contradictory findings have also been 

identified: Dollfus et al., 2002), although there appears to be no difference in the 

presence of deficits in children of patients with schizophrenia that do, and do not, go on 

to themselves develop psychosis (Wolf, Cornblatt, Roberts, Shapiro & Erlenmeyer-

Kimling, 2002), limiting its usefulness as a risk marker. Two recent meta-analyses 

identified moderate effect sizes on the antisaccade task in relatives of schizophrenia 

patients (Cohen’s d = 0.43, 95% CI 0.19-0.68, n = 9 studies: Levy, O’Driscoll, Matthysse, 

Cook, Holzman & Mendell, 2004; Cohen’s d = 0.61, 95% CI 0.34-0.88, n = 17 studies: 

Calkins, Curtis, Iacono & Grove, 2004). However, the identification of antisaccade 

deficits in patients diagnosed with major depression, bipolar disorder (although there 
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have been some negative results for this diagnostic group), obsessive-compulsive 

disorder and attention-deficit/hyperactivity disorder (Levy et al., 2004) indicates that 

these deficits are not necessarily characteristic of psychosis, which again suggest caution 

in the use of antisaccade deficits as an endophenotype of schizophrenia. Similarly, 

deficits on the TMT are seen in major depression (Ottowitz, Dougherty & Savage, 2002) 

and affective psychoses, which are not distinguishable from those in schizophrenia 

(Lezak, 1995; Gilvarry, Barber, van Os & Murray, 2001). However, while WCST 

performance is similar in schizophrenia and schizoaffective disorder patients (Gooding & 

Tallent, 2002), task performance is reduced in major depression (Ottowitz, Dougherty & 

Savage, 2002) but to a significantly lesser degree than that seen among those diagnosed 

with schizophrenia (Zihl, Gron & Brunnauer, 1998).  

 

Deficits on WCST perseverations appear to be present both in acute and chronic patients 

(van der Does & van den Bosch, 1992), with similar consistency seen in antisaccade 

performance (similar levels in acute and remitted patients: Curtis, Calkins, Grove, Feil & 

Iacono, 2001). Medications also appear to have a limited effect on performance on these 

tasks among those with schizophrenia: in general, typical antipsychotics cause no effect 

on either WCST (Green & King, 1996), TMT (Cleghorn, Kaplan, Szechtman, Szechtman 

& Brown, 1990), or antisaccade performance (Green & King, 1998); with similar, 

although somewhat more equivocal findings for the effect of clozapine on WCST 

(McGurk, 1999; King & Green, 1996) and TMT performance (Fuji, Ahmed, Jokumsen & 

Compton, 1997; Goldberg et al., 1993). There have been only a small number of studies 

on the effect of other atypical antipsychotics on these tasks, however, these, by contrast, 

are suggestive of differential effects: with risperidone treatment producing some 

improvement in WCST performance (Cuesta, Peralta & Zarzuela, 2001) but producing 

no change in antisaccade performance (Nieman et al., 2000); and an opposite pattern of 
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findings for olanzapine (Ljubin, Milas, Mimica, Folnegovic-Smalc & Makaric, 2000; 

Nieman et al., 2000). Studies of benzodiazepine effects on WCST and TMT performance 

have been equivocal in neurologically intact control participants (Buffett-Jerrot & 

Stewart, 2002), however, this class of medications may be detrimental to antisaccade 

performance (Green & King, 1998). Finally, TMT performance has been shown to relate 

to the degree of extrapyramidal side effects (Palmer, Heaton & Jeste, 1999) as well as the 

duration of illness (rather than age: Cuesta, Peralta & Zarzuela, 1998), with both of these 

factors associated with reductions in performance on the task. 

 

It should be noted, however, that these tasks are not simple and specific in their 

elemental components. Performance on the WCST, for example, beyond the ability to 

shift set, requires perceptual analysis, working memory, planning, and abstraction 

(Golden et al., 2000). That test performance is multiply determined, and hence 

performance cannot solely be attributed to frontal lobe functioning, has been shown 

among neurological patients where the number of perseverative errors were 

indistinguishable between patients with frontal and non-frontal damage (Anderson, 

Damasio, Jones & Tranel, 1991). Recent studies examining the components of the task 

have suggested that working memory may play a particularly important role in the 

performance of those with schizophrenia, with manipulated task versions showing that 

schizophrenia versus control differences are greatest when working memory demands are 

high (Hartman, Steketee, Silva, Lanning & Anderson, 2003), and that participants with 

schizophrenia are disproportionately impaired on a parallel abstraction task when 

working memory is included (Glahn, Cannin, Gur, Ragland & Gur, 2000). However, 

while between-group differences in terms of the number of categories achieved on the 

WCST disappear when auditory working memory performance is covaried, this 

relationship does not occur for perseverations on the task (Gold, Carpenter, Randolph, 
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Goldberg & Weinberger, 1997). Such a specific relationship between schizophrenia and 

perseveration/set-shifting deficits, independent of other aspects of general 

neurocognitive performance (such as general intelligence) has been supported by other 

authors (Elliot, McKenna, Robbins & Sahakian, 1995; Pantelis et al., 1999). Similarly, 

while the TMT is a less complex task than the WCST, it has been shown that, due to the 

fact that the two parts of the task are not exactly parallel, that their ratio (the interference 

score) does not provide a pure measure of switching. Since the trail path in Part B is 

longer than that of Part A, the interference measure may contain some aspect of motor 

speed; additionally the presence of increased visual interference in Part B allow visual 

search deficits to contribute to the overall interference score (Gaudino, Geisler & 

Squires, 1995). Antisaccade task performance, too, although seemingly a relatively pure 

psychophysiological measure, have been shown to relate strongly to general intelligence, 

auditory- and spatial- working memory (even after controlling for intelligence: Nieman et 

al., 2000), as well as vigilance and psychomotor speed (Broerse, Holthausen, van den 

Bosch & den Boer, 2001). As such, these functions will all contribute to performance on 

this task, and may need to be considered as potential mediators of any relationships with 

external variables.  

 

While there is a substantial literature identifying group differences between those with 

schizophrenia and control populations, a number of studies have suggested differential 

relationships between particular symptoms and performance on these tests of ‘active 

switching’. Firstly, as summarised in Table 37, a recent meta-analytic review of WCST 

studies using the two- and three- factor model of schizophrenia identified significant 

relationships between perseverations and negative (r=0.27, 95% CI 0.13-0.40, n=699, 

p<0.01) and disorganisation (r=0.25, 95% CI 0.24-0.26, n=273) but not positive/reality 

distortion dimensions (r=0.06 and 0.04 respectively: Nieuwenstein et al., 2001). While 
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there have only been two studies using the five-factor model of symptomatology, both 

show significant relationships between WCST perseverations or numbers of categories 

completed and the ‘cognitive’ dimension, which is similar to ‘disorganisation’ under the 

three-factor model (Bryson et al., 1999; Good et al., 2004: Table 38 and 39). However, 

using more fine-grained symptom groupings, relationships between WCST 

perseverations and positive formal thought disorder symptoms (the core of the 

‘disorganisation’ dimension) do not appear as strongly, instead, correlations arise with the 

SANS ‘attention’ subscale (Glahn, Cannon, Gur, Ragland & Gur, 2000; Parellada, 

Catarineu, Catafau, Bernardo & Lomena, 2000), and in particular the item 

‘inattentiveness during mental status testing’ (Atbasoglu, Ozguven & Olmez, 2003) which 

is a component of the ‘cognitive dysfunctions’ symptom dimension identified in the 11-

factor model of the current study (Table 38). Additionally, significant relationships also 

occur between WCST performance and measures of blunting (‘negative signs’) and social 

dysfunctions (Glahn, Cannon, Gur, Ragland & Gur, 2000; Parellada, Catarineu, Catafau, 

Bernardo & Lomena, 2000; Suslow, Junghaus, Weitzsch & Arolt, 1998). These 

relationships are generally similar using both WCST perseverations and the number of 

categories completed as dependent measures (Table 38 and 39). There are few studies 

examining relationships between symptom dimensions and TMT interference 

performance (Table 40), however, two of the three studies employing the three-factor 

model identify significant correlations between TMT interference and the degree of 

‘disorganisation’ symptoms (Liddle & Morris, 1991; Cameron et al., 2002: Table 40), with 

the single dissenting study, identifying relationships with ‘negative’ but not ‘disorganised’ 

symptoms, based on a predominantly geriatric sample that may be limited in their level of 

experience of florid symptoms of disorganisation (Brown & White, 1992). Consistent 

with this, symptom relationships with the TMT Part B performance in schizophrenia 

(the half of the test most strongly associated with the interference score) also suggest 
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relationships with symptoms of disorganisation (Table 45: Eckman & Shean, 2000; 

Liddle & Morris, 1991), and with thought disorder in particular (Nestor et al., 1998), 

although some studies also show relationships with negative symptoms (Basso, 

Nasrallah, Olson, & Bornstein, 1998; Brown & White, 1992). The literature in regard to 

symptom relationships with antisaccade performance is sparse, however, there is some 

suggestion of relationships between thought disorder symptoms and antisaccade errors 

(Shiraishi, Kamijo & Kojima, 2000) and with increased antisaccade latency (using the 

disorganisation dimension: Nieman et al., 2000), although relationships with negative 

symptoms have also been identified (Crawford, Haegar, Kennard, Reveley & Henderson, 

1995a; and with increased error rates in deficit syndrome patients: Ross et al., 1997). 

While the relationships in Tables 37-40 appear relatively consistent, a recent study (Allen, 

Anastasiou, Goldstein, Gilberton & van Kammen, 2000) suggests some caution: 

significant relationships between WCST perseverative errors and ‘disorganisation’, and 

between TMT performance and ‘negative’ dimensions were identified in patients 

chronically treated with Haloperidol, however, after a three-week washout period, these 

relationships no longer occurred. Given this caveat, medication effects need to be 

considered when interpreting symptom relationships. Reviewing the performance-

symptom relationships across all these tests of ‘active switching’, it can be hypothesised 

that these tasks will produce some correlations with aspects of ‘negative’ symptoms when 

using the eleven-factor model of symptomatology in ‘schizophrenia’; however, it is 

suggested that the strongest relationships will be seen between the ‘cognitive dysfunction’ 

symptoms and task performance, as the symptoms comprising this grouping are the only 

consistent components within the shifting relationships identified across the different 

symptom models summarised in Tables 37, 38, 39, and 40, being present in the ‘negative’ 

grouping in the two-factor model, the ‘negative’ dimension in the three-, the ‘cognitive’ 
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dimension in the five-factor, and within the ‘cognitive dysfunctions’ group under the 

eleven-factor model. 
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Table 37: Relationships between performance on tests of the ‘active switching/shift’ component of attention and 2-, 3-, 5- and 11- 
dimensional models of symptoms in schizophrenia: Part I. Wisconsin Card Sorting Test percent perseverative errors. 
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

Two-Factor Model         
Negative Positive              

0.54  0.48         Braff 1991 40 30 n/r Stable Yes Used SANS and SAPS 
0.15  -0.19         Pukrop 2003 66 30 (9) In- Acute 47% Used PANSS 'positive' and 'negative' subscale scores 
0.30  -0.22         Franke 1992 73 33 In- Mixed, acute n/r Used SANS and SAPS 
0.13  n/r         Rosse 1993 27 39 n/r Chronic, stable Yes Used SANS and SAPS 
0.28  n/r         Hammer 1995 65 28 n/r Mixed n/r Used SANS and SAPS 
0.08  0.16         Ragland 1996 30 31 n/r Mixed Yes Used SANS and SAPS 
0.02  0.00         Collins 1997 58 34 n/r Mixed n/r Used PANSS 
0.38  n/r         Rossi 1997 30 34 n/r n/r n/r Used PANSS 
0.07  0.02         Vorungati 1997 52 32 n/r Mixed n/r Used PANSS 
0.46  0.13         Perry 1998 71 34 Mixed Mixed Yes Used SANS and SAPS 
0.27*  0.06         Nieuwenstein 2001 n/r Various Mixed Mixed Mixed Meta-Analysis 
0.14  0.13         Verdoux 1999 33 32 (11) In-, acute First episode 100% Used PANSS 'positive' and 'negative' subscale scores 

0.47**  0.15         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores 
0.17  n/r         Addington 1991 38 31(9) In-, acute Mixed 100% (acute) used SANS global score 
0.24  n/r         Addington 1991 38 31 (9) Mixed Mixed 95% (6 month follow-up) used SANS global score 
Three-Factor Model         

Negative Disorganised Reality Distortion            
0.31  0.12    0.12     Cuesta 1995 30 29 n/r Mixed Yes Used SANS and SAPS 
0.31  0.29    0.27     Himeloch 1996 52 31 In- Mixed, acute Yes Used BPRS, SANS and SAPS 
n/r  0.34    n/r     Rowe 1997 50 40 Mixed Mixed Yes Used SANS and SAPS 

0.27*  0.25*    0.04     Nieuwenstein 2001 n/r Various Mixed Mixed Mixed Meta-Analysis 
n/s  0.52*    0.61**     Daban 2003 24 26 (4) In- (?) Recent onset Nil Used PANSS 

0.40**  0.01    -0.07     Brown 1992 48 61 In-, chronic Chronic, stable 100% Used SANS and Manchester scale 
n/s  0.52*    0.60**     Daban 2002 24 26 (4) In- (?) Recent onset Nil Uses semi-partial correlations (removing effect of other dimensions); PANSS 

0.50**  0.31*    0.18     Cameron 2002 52 38 (10) Out- (chronic) Mixed, stable 100% Used PANSS to define dimensions 
0.08  -0.12    0.13     Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS according to Liddle & Morris (1991) 
-0.13  0.04    0.14     Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS according to Andreasen (1995) 
0.13  0.47**    0.17     Liddle 1991 41 52 In-, chronic Chronic, stable 84% Modified WCST; Used SANS and Manchester scale  

0.30**  0.15    -0.13     Basso 1998 62 32 (7) Mixed Mixed 92% Uses semi-partial correlations (removing effect of other dimensions);  
Used SANS/SAPS global items 

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles: Addington, 
Addington & Maticka-Tynedale, 1991; Basso, Nasrallah, Olson & Bornstein, 1998; Berman, Viegner, Merson, Allan, Pappas & Green, 1997;  Braff, Heaton, Kuck, Cullum, Moranville, Grant & Zisook, 1991; Brown & White, 1992; Daban, Amado, Bayle, 
Gut, Willard, Bourdel, Loo, Olie, Millet, Krebs & Poirer, 2003;  Cameron, Oram, Geffen, Kavangh, McGrath & Geffen, 2002;  Collins, Remington, Coulter & Birkett, 1997;  Cuesta, Peralta, Caro & de Leon, 1995;  Daban, Amado, Bayle, Gut, Willard, 
Bourdel, Loo, Olie, Millet, Krebs & Poirer, 2003; Franke, Maier, Hain & Klinger, 1992; Guillem, Bicu, Bloom, Wolf, Desautels, Lalinec, Kraus & Debrulle, 2001; Hammer, Katsanis & Iacono, 1995; Himeloch, Taylor, Goldman & Tandon, 1996;  Liddle & 
Morris, 1991;  Niewenstein, Aleman & de Haan, 2001;  Pukrop, Matuschek, Ruhrmann, Brokhaus-Dumbe, Tendolkar, Bertsch & Klosterkotter, 2003;  Ragland, Cansitis, Gur, Glahn, Gallacher & Gur, 1996;  Rosse, Schwartz, Kim & Deutsch, 1993;  Rossi, 
Mancini, Stratta, Mattei, Gismondi, Pozzi & Casacchia, 1997;  Rowe & Shean, 1997;  Verdoux, Liraud, Bourgeois, Gonzales, Assens, Abalan, Beaussier, Gaussares, Etchegaray & van Os, 1999;  Voruganti, Heslegrave & Awad, 1997; Perry & Braff, 1998.  
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Table 38: Relationships between performance on tests of the ‘active switching/shift’ component of attention and 2-, 3-, 5- and 11- 
dimensional models of symptoms in schizophrenia: Part II. Wisconsin Card Sorting Test percent perseverative errors (continued) 
Model           First 

Author
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

Five-Factor Model         

Negative Cognitive Excitement Positive 
Mood 

disturbance         
n/r  -0.39*** n/r n/r    n/r Bryson 1999 120 43 (9) Out- Mixed (chronic) 100% Defined 'cognitive' factor according to Bell et al 1994 model from the PANSS 
n/r  -0.34*** n/r n/r    n/r Bryson 1999 120 43 (9) Out- Mixed (chronic) 100% Defined 'cognitive' factor according to Kay & Sevy, 1990 model from the PANSS 
n/r  -0.24** n/r n/r    n/r Bryson 1999 120 43 (9) Out- Mixed (chronic) 100% Defined 'cognitive' factor according to Bell et al 1994 model from the PANSS 

Eleven-Factor  Model         
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-0.05 -0.17 n/r n/r n/r n/r n/r n/r 0.15 0.31 n/r Guillem 2001 27 38 nr nr nr Uses SANS / SAPS to divide symptoms according to Toomey et al (1997) 

-0.40 0.01 0.25 0.22 n/r n/r n/r n/r n/r n/r n/r Stratta 2000 20 31 (8) In-, acute Chronic 100% 
Used SANS blunting subscale score as index of 'negative signs'; 'anhedonia 

/asociality' subscale as 'social dysfunctions'; SAPS 'bizarre behaviour' subscale as 
same, and ‘formal thought disorder’ subscale as 'conceptual disorganisation' 

0.43* n/s n/s n/s n/s n/r n/r n/r n/s n/r n/r Parellada 2000 25 (23, 4) In-, acute Recent onset Nil 
Used SANS blunting subscale score as index of 'negative signs'; 'attention' as 

cognitive dysfunction; SAPS 'hallucinations' subscale score as auditory 
hallucinations (but these were the only ones that correlated with the measures) 

n/r n/r n/r n/r 0.38 n/r n/r n/r n/r n/r n/r Atbasoglu 2003 35 22 (4) In- Recent onset 100% Values are partial correlations (controlling for duration of education); used 
'inattentiveness during mental status testing' as measure of cognitive score 

n/r n/r 0.01 -0.04 n/r n/r n/r n/r 0.25 n/r n/r Addington 1991 38 31 (9) In-, acute Mixed 100% 
(acute) used SAPS 'bizarre behaviour' subscale score as index of bizarre 

behaviour; SAPS formal thought disorder subscale as 'conceptual disorganisation'; 
SAPS 'hallucinations' subscale as auditory hallucinations 

n/r n/r -0.06 -0.06 n/r n/r n/r n/r -0.06 n/r n/r Addington 1991 38 31 (9) Mixed Mixed 95% 
(6 month follow-up) used SAPS 'bizarre behaviour' subscale score as index of 

bizarre behaviour; SAPS formal thought disorder subscale as 'conceptual 
disorganisation'; SAPS 'hallucinations' subscale as auditory hallucinations 

0.33 0.41* 0.25 0.35 0.57** n/r n/r n/r 0.45 n/r n/r Glahn 2000 62 30(10) Mixed Mixed 69% 

Used SANS blunting subscale score as index of 'negative signs'; 'anhedonia 
/asociality' subscale as 'social dysfunctions'; SAPS 'bizarre behaviour' subscale as 

‘bizarre behaviour’, ‘hallucinations’ subscale as ‘auditory hallucinations’ and 
‘formal thought disorder’ subscale as index of 'conceptual disorganisation' 

n/s -0.44* n/s n/s n/s n/r n/r n/r n/s n/r n/r Suslow 1998 31 30 (7) In-, acute Mixed 100% 
Modified WCST; Used SANS blunting subscale score as index of 'negative signs'; 

'anhedonia /asociality' subscale as 'social dysfunctions'; SAPS 'hallucinations' 
subscale as ‘auditory hallucinations’  

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles: Addington, 
Addington & Maticka-Tynedale, 1991; Atbasoglu, Ozguven & Olmez, 2003; Bryson, Bell, Greig & Kaplan, 1999;  Glahn, Cannon, Gur, Ragland & Gur, 2000; Guillem, Bicu, Bloom, Wolf, Desautels, Lalinec, Kraus & Debrulle, 2001;  Parellada, Catarineu, 
Catafu, Bernardo & Lomena, 2000; Stratta, Daneluzzo, Bustini, Prosperini & Rossi, 2000; Suslow, Junghaus, Weitzsch & Arolt, 1998. 
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Table 39: Relationships between performance on tests of the ‘active switching/shift’ component of attention and 2-, 3-, 5- and 11- 
dimensional models of symptoms in schizophrenia: Part III. Wisconsin Card Sorting Test (number of categories completed) 
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

Two-Factor Model         
Negative Positive 

             

-0.16  -0.18         Verdoux 1999 33 33 (11) In-, acute First episode 100% Used PANSS 'positive' and 'negative' subscale scores 
-0.48**  -0.09         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores 
-0.25  n/r         Addington 1991 38 31 (9) In-, acute Mixed 100% (acute) used SANS global score 
-0.19  n/r         Addington 1991 38 31 (9) Mixed Mixed 95% (6 month follow-up) used SANS global score 
-0.30*  n/r         Sanfilipo 2002 47 39 (5) In- & out- Mixed (chronic) 100% Used SANS global score 

Three-Factor Model         

Negative Disorganised Reality Distortion  

  

        
n/s  -0.51*    n/s     Daban 2003 24 26 (4) In- (?) Recent onset  Nil Used PANSS 

0.35*  0.03    0.09     Brown 1992 48 61  In-, chronic Chronic, stable 100% Used SANS and Manchester scale 
ns  0.51*    n/s     Daban 2002 24 26 (4) In- (?) Recent onset  Nil Uses semi-partial correlations (removing effect of other dimensions); Used PANSS  

-0.34**  -0.21    0.29     Basso 1998 62 32 (7) Mixed (out-) Mixed 92% Uses semi-partial correlations (removing effect of other dimensions); SANS/SAPS globals 

Five-Factor Model         

Negative Cognitive Excitement Positive 
Mood 

disturbance         
-0.06  -0.43**  -0.14 -0.06    0.21 Good 2004 143 26 (7) In- (?) First episode Naïve Used PANSS 

Eleven-Factor  Model         
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n/r n/r -0.76** n/r n/r n/r n/r n/r 0.02 0.25 n/r Nestor 1998 15 38 In- & out- Mixed (chronic) 100% Values are Spearman Rank Correlations; Used Holzman-Johnston Though Disorder Index 

0.01 -0.14 -0.26 -0.10 n/r n/r n/r n/r n/r n/r n/r Stratta 2000 20 31 (8) In-, acute Chronic 100% 
Used SANS blunting subscale score as index of 'negative signs'; 'anhedonia/asociality' subscale as 
'social dysfunctions'; SAPS 'bizarre behaviour' subscale as index of bizarre behaviour, and ‘formal 

thought disorder’ subscale as index of 'conceptual disorganisation' 

-0.57* n/s n/s n/s -0.42* n/r n/r n/r -0.50* n/r n/r Parellada 2000 25 (23) (4) In-, acute Recent onset Nil Used SANS blunting subscale score as index of 'negative signs';  'attention' as cognitive dysfunction; 
SAPS 'hallucinations' subscale as auditory hallucinations  

n/r n/r n/r n/r -0.38 n/r n/r n/r n/r n/r n/r Atbasoglu 2003 35 22 (4) In- Recent onset 100% Values are partial correlations (controlling for duration of education); used 'inattentiveness during 
mental status testing' as measure of cognitive score 

n/r n/r -0.07 -0.12 n/r n/r n/r n/r -0.11 n/r n/r Addington 1991 38 31 (9) In-, acute Mixed 100% 
(acute) used SAPS 'bizarre behaviour' subscale score as index of bizarre behaviour, ‘formal thought 
disorder’ subscale as 'conceptual disorganisation'; 'hallucinations' subscale as auditory hallucination 

index 

n/r n/r -0.28 -0.28 n/r n/r n/r n/r -0.03 n/r n/r Addington 1991 38 31 (9) Mixed Mixed 95% 
(6 month follow-up) used SAPS 'bizarre behaviour' subscale score as index of bizarre behaviour, 

‘formal thought disorder’ subscale as 'conceptual disorganisation'; 'hallucinations' subscale as 
auditory hallucination index 

-0.57** -0.42* -0.2 -0.29 -0.42* n/r n/r n/r -0.16 n/r n/r Glahn 2000 62 30 (10) Mixed Mixed 69% 
Used SANS blunting subscale score as index of 'negative signs'; 'anhedonia/asociality' subscale  as 

'social dysfunctions'; SAPS 'bizarre behaviour' as index of bizarre behaviour; hallucinations subscale 
as auditory hallucinations; and formal thought disorder subscale as 'conceptual disorganisation' 

-0.30* -0.24 n/r n/r n/r n/r n/r n/r n/r n/r n/r Sanfilipo 2002 47 39 (5) In- & out- Mixed (chronic) 100% Used Modified WCST; Used SANS blunting subscale score as index of 'negative signs' and 
'anhedonia/asociality' subscale score as index of 'social dysfunctions' 

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles:  Addington, Addington & Maticka-Tynedale, 1991;  
Atbasoglu, Ozguven & Olmez, 2003;  Basso, Nasrallah, Olson & Bornstein, 1998; Berman, Viegner, Merson, Allan, Pappas & Green, 1997;  Brown & White, 1992;  Daban, Amado, Bayle, Gut, Willard, Bourdel, Loo, Olie, Millet, Krebs & Poirer, 2002; Daban, Amado, Bayle, Gut, Willard, Bourdel, 
Loo, Olie, Millet, Krebs & Poirer, 2003;  Glahn, Cannon, Gur, Ragland & Gur, 2000; Good, Rabinowitz, Whitehorn, Harvey, DeSmedt & Kopala, 2004;  Nestor, Shenton, Wible, Hokama, O’Donnell, Law & McCarley, 1998; Parellada, Catarineu, Catafu, Bernardo & Lomena, 2000; Sanfilipo, 
Lafargue, Rusinek, Arena, Loneragan, Lautin, Rotrosen & Wilkin, 2002; Stratta, Daneluzzo, Bustini, Prosperini & Rossi, 2000; Verdoux, Liraud, Bourgeois, Gonzales, Assens, Abalan, Beaussier, Gaussares, Etchegaray & van Os, 1999. 
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Table 40: Relationships between performance on tests of the ‘active switching/shift’ component of attention and 2-, 3-, 5- and 11- 
dimensional models of symptoms in schizophrenia: Part IV. Trail-making test interference ratios 
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

Two-Factor Model         
Negative Positive 

             

-0.17  0.09         Verdoux 1999 34 33 (11) In-, acute First episode 100% Used PANSS 'positive' and 'negative' subscale scores 
Three-Factor Model         

Negative Disorganised Reality Distortion  

  
        

0.33*  0.1    0.03     Brown 1992 48 61 (40-75) In-, chronic Chronic, stable 100% Used SANS and Manchester scale 
0.01  0.40**    -0.03     Cameron 2002 52 38 (10) Out- Mixed (chronic) 100% Used PANSS 
-0.27  0.55**    n/s     Liddle 1991 26 52 (31-65) In-, chronic Chronic, stable 84% Used SANS and Manchester scale 

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of 
included articles: Brown & White, 1992; Cameron, Oram, Geffen, Kavangh, McGrath & Geffen, 2002; Liddle & Morris, 1991; Verdoux, Liraud, Bourgeois, Gonzales, Assens, Abalan, Beaussier, Gaussares, Etchegaray & van 
Os, 1999. 
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Memory Capacity / Encode 

Cohen (1993) proposed ‘memory capacity’ as an important aspect of the attentional 

system, nominating the neuropsychological measures of Digit Span (DS: Wechsler, 1997) 

and Corsi Blocks (CB, or Spatial Span: Milner, 1971) as reflective of this characteristic. 

These tests, along with other WAIS subtests of Arithmetic and Letter-Number 

Sequencing (LNS) consistently load together in factor-analytic studies of 

neuropsychological measures of attention, both in neurologically-intact populations 

(Mirsky et al., 1991) and in participants with schizophrenia (Jaeger et al., 2003; 

Nuechterlein et al., 2004). Moreover, the three measures that are included in the WAIS 

have been shown to be strongly intercorrelated, and to load on a single factor in 

exploratory and confirmatory studies of the WAIS-III in both samples of neurologically-

intact individuals and participants with schizophrenia (Dickinson, Iannone & Gold, 2002; 

Psychological Corporation, 1997). These tests can all be considered measures of working 

memory as they share the requirement of temporary maintenance and manipulation of 

information. However, it should be noted that the most commonly used of these 

measures, the Digit Span task (and its parallel spatial analogue, the CB) comprise two 

components: the ‘forward’ aspect, where a participant is simply required to repeat a given 

stimuli sequence; and the ‘backward’ aspect, where a participant is required to produce 

the presented sequence of stimuli in reversed order. The former task is a measure of 

passive span of apprehension/short-term storage capacity, while the latter is more closely 

reflective of working memory: as such, Lezak (1995) suggests analysis of performance on 

these tasks individually, although given that these measures are combined to a single 

rating in typical analysis of the WAIS, this consideration is not often applied in 

psychiatric studies. Where possible in the subsequent summary, these aspects of DS and 

CB will be discussed distinctly. 
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Identification of deficits in working memory in participants with schizophrenia when 

compared with neurologically-intact control populations are relatively robust. Recent 

meta-analytic reviews have identified a mean between group (weighted) Cohen’s d effect 

size of 0.61 (95% CI 0.35-0.96, n=18 studies, fail-safe n = 94: Heinrichs & Zakzanis, 

1998) for the DS task as a whole, 0.71 (95% CI 0.56-0.86, n=18 studies, n=881 

participants, fail-safe n = 46: Aleman, Hijman, de Haan & Kahn, 1999) for DS forward, 

and 0.82 (95% CI0.49-1.16, n=7 studies, n=306 participants, fail-safe n = 22: Aleman et 

al., 1999) for DS backward. The recent meta-analytic review of memory deficits in 

schizophrenia has suggested that these impairments are not significantly affected by the 

presence of antipsychotic medication (Aleman et al., 1999). Individual studies, however, 

have been equivocal, with some studies showing no effect of typical antipsychotics 

(Purdon, Malla, Labelle & Lit, 2001), clozapine (Fuji, Ahmed, Jokumsen & Compton, 

1997), or quetiapine (Purdon et al., 2001) on DS or CB performance; with others 

suggesting improvements following treatment with typical neuroleptics (King & Green, 

1996) or clozapine (McGurk, 1999). In neurologically-intact participants, 

benzodiazepines have been shown to effect working memory, producing impairments on 

the DS backward, but not the DS forward task (Buffet-Jerrot & Stewart, 2002). Age does 

not appear to play a substantial effect in performance on the DS task in neurologically-

intact cohorts in those younger than 60 years (Lezak, 1995), with this also apparent in 

participants diagnosed with schizophrenia (Aleman, et al., 1999).  

 

Performance on measures of working memory are another area that have shown promise 

as an endophenotypic marker for schizophrenia. Deficits in the DS backward task have 

been identified in participants with schizophrenia and their first degree relatives (Conklin, 

Curtis, Katshinis & Iacono, 2000), and studies with twins discordant for schizophrenia 
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have identified that impairments on the CB task increase in a dose-dependent manner 

with increasing genetic predisposition towards schizophrenia (Glahn et al., 2003). 

Similarly, poor childhood performance on the DS task in conjunction with deficits on the 

CPT task and a measure of attentional span have been identified as the combined best 

predictor of future outcome amongst unaffected but high-risk cohorts (development of 

psychosis or otherwise: Freedman et al., 1998). Most promisingly, the recent meta-

analysis of neurocognitive predictors of functional outcome (success in psychosocial 

rehabilitation, social problem solving, and degree of independent living) for those 

diagnosed with schizophrenia identified verbal working memory as a more substantial 

predictor than measures of vigilance or the WCST, suggesting a medium to large 

association with functional outcome (meta-analytic pooled r=0.40, standard error = 0.08, 

p<0.000001, n=188: Green et al., 2000), and related to skill acquisition in particular 

(Green, 1996).  

 

Neuroimaging studies have suggested that between-group differences on tasks requiring 

working memory may relate to abnormalities in dorsolateral prefrontal (DLPFC) 

function in participants with schizophrenia, although the exact relationship remains 

unclear (Hofer & Weiss, 2002; Manoach, 2003): with some studies suggestive of DLPFC 

hypoactivity relative to control participants during such tasks (in first-episode, 

neuroleptic-naïve participants: Barch et al., 2001) and others suggestive of DLPFC 

hyperactivation during working memory performance, with DLPFC activation inversely 

related to task accuracy in patients, and the reverse true for control participants (Callicott 

et al., 2000). While some of the discrepancy in findings may reflect variability among the 

clinical participant cohort (Manoach, 2003), part may also relate to differences in the 

particular neuropsychological measures adopted as measures of working memory: given 

that working memory is itself a complex system, the discrepant neurofunctional studies 
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may reflect performance of tasks that produce differing degrees of impost on the 

individual components of the working memory system (Perry et al., 2001). The well-studied 

Baddeley cognitive model of working memory proposes a limited capacity controlling 

system (the ‘central executive’) assisted by two subsystems specialised for the ‘on-line’ 

maintenance of information in either the verbal or visual-spatial domain (Baddeley, 

2002). Perry and colleagues (et al., 2001) have proposed that neuropsychological 

assessments commonly described as tests of ‘working memory’ can be placed on a 

spectrum of complexity with regard to their relative demands on the ‘central executive’ 

and ‘maintenance’ components of working memory: DS and CB forward primarily 

impact on the latter as they require transient, on-line storage but little manipulation of 

information; the LNS, DS and CB backward tasks tax both aspects, as their performance 

requires both transient, on-line storage and manipulation of information, in the absence 

of visual cues; while measures such as the WCST place the heaviest demands on the 

‘central executive’ and relatively lower demands on the aspects of transient storage, given 

the presence of visual cues and the requirements of identification of an abstract sorting 

principle on the basis of feedback received. While no studies have localised Baddeley’s 

(2002) ‘central executive’, multiple lines of evidence are suggestive of an important role 

of the DLPFC in this component of working memory (Kim, Glahn, Nuechterlein & 

Cannon, 2004; Perlstein, Carter, Noll & Cohen, 2001), consistent with the findings of 

involvement of this region during performance of the WCST (Lombardi et al., 1999). 

This would, in turn, infer that the divergent neurofunctional findings may simply reflect 

‘working memory’ tasks that differed in their engagement of the ‘central executive’.  

 

Participants with schizophrenia, at a group level, have been shown to experience deficits 

in both the ‘maintenance’ and ‘central executive’ components of working memory (Kim, 

Glahn, Nuechterlein & Cannon, 2004; Goldberg, Patterson, Taqqu & Wilder, 1998). 
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Given the close relationship between the ‘central executive’ and activity in the DLPFC, 

and as such, performance on tasks such as WCST, it is clear that Baddeley’s (2002) 

‘central executive’ is closely analogous to the ‘active switching/shift’ dimension in 

Cohen’s (1993) model of attention, and the reader is referred to that section for a brief 

summary of deficits in this area among those diagnosed with schizophrenia. Studies 

specifically examining tasks reflective of the maintenance of information ‘on-line’ in 

participants with schizophrenia have shown patient groups to be particularly sensitive to 

the presence of distracting information (interference), delays, and the size of the memory 

set (Elvevag, Fisher & Goldberg, 2002; Goldberg, Patterson, Taqqu & Wilder, 1998). 

Moreover, performance on this maintenance aspect of working memory is predicted by 

speed of processing, as measured by the Digit Symbol Substitution Task (Brebion et al., 

2000; Brebion, Amador, Smith & Gorman, 1998). In a possible explanation for this 

relationship and deficit, Hartman, Steketee, Silva, Lanning and McCann (2002), have 

shown that participants with schizophrenia require an increased time relative to control 

participants to accurately encode information to be held in these transient stores. As 

such, when challenged with rapidly-presented information, this may be poorly encoded 

by patients, leading to problems with maintenance over extended delays and increased 

sensitivity to interference.  

 

The practical implication of these findings is that, clearly, in schizophrenia, both 

processing speed and higher-level executive functions play important roles in ‘working 

memory’ function, albeit at different components of the system. As such, the commonly 

clinically applied neuropsychological measures of ‘working memory’ will not be totally 

independent of either of these functions (labelled as ‘processing speed/focus-execute’ 

and ‘active switching/shift’ in the Cohen, 1993/Mirsky, 1987 models of attention). 

However, the decision in the current study (and in Cohen’s 1993 model) to focus on 
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those tasks intermediate in Perry’s (et al., 2001) continuum of complexity (LNS, 

Arithmetic, DS and SS backward), that require the functioning of both the transient 

storage and central executive aspects of the working memory system has been validated 

by a recent factor-analytic study of common neuropsychological ‘working memory’ tasks 

by Puckrop (et al., 2003). This has shown that, among participants with schizophrenia, 

tests requiring speed of processing (such as the Digit Symbol Substitution Task) loaded 

on distinct factors from LNS, and in turn, the WCST. This, and similar findings in other 

factor-analytic studies (Mirsky et al., 1991; Nuechterlein et al., 2004), provide support for 

the approach taken here, where measures heavily reflective of the ‘central executive’ 

aspect of working memory (‘active switching/shift’), and of speeded processing 

(‘processing speed/focus-execute’) are examined independently of the intermediate tasks. 

This approach is, as such, reconcilable with the fact that all three form part of a working 

memory system, and in turn, parts of an overarching attentional system (Cohen, 1993).  

 

Focusing solely on the tasks nominated earlier in this section as measures of working 

memory (DS, CB, Arithmetic and LNS), the relationships between performance on these 

tasks and measures of psychopathological models of schizophrenia are summarised in 

Tables 41, 42 and 43. The recent meta-analytic review of memory impairment in 

schizophrenia suggests that only ‘negative’ symptoms, and not ‘positive’ symptoms or the 

general degree of psychopathology, share a small but significant relationship with the 

degree of memory impairment overall (comprising working-, short- and long- term 

aspects of memory: Aleman et al., 1999). Interestingly, as shown in Table 41, the degree 

of negative symptoms, and in particular the degree of blunting symptoms rather than 

social dysfunction, are inversely related to performance on the DS forward task, but no 

such relationships (or indeed any symptom relationships) are identified for DS backward 

(Guillem et al., 2001). In contrast, the Berman (et al., 1997) study with older, chronic 
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inpatients, suggested relationships between the two-factor model degree of ‘positive’ 

symptoms and performance on DS forward. Using the combined performance across 

both forward and backward aspects of the DS task (DS total), significant inverse 

relationships between the degree of ‘disorganisation’ symptoms under the three-factor 

model and performance have been identified across several studies (Brown & White, 

1992; Eckman & Shean, 2000; Tabares, Sanjuan, Gomez-Beneyto & Leal, 2000: Table 

42). Similar relationships have also been identified for the parallel total CB score (Liddle, 

1987: Table 42). It should be noted that, similar to the findings for DS backward, several 

studies have failed to identify any relationships between the total DS performance score 

and measures of symptoms (Atbasoglu et al, 2003; Galderisi, Mucci, Mignone, Bucci & 

Maj, 1999; Holthousen et al., 1999; Liddle, 1987: Table 42). In regard to other measures, 

Puckrop (et al., 2003) identified a barely significant positive relationship between LNS 

and the degree of ‘positive’ symptoms assessed by the PANSS in an acute inpatient 

sample; and, using the three-factor model of symptomatology, a significant inverse 

relationship between performance on the LNS and the degree of ‘negative’ symptoms, 

once the degree of verbal intelligence was controlled for (Perry et al., 2001: Table 43). 

Finally, in the only identified study examining symptom relationships with the WAIS 

Arithmetic subscale (Atbasoglu et al., 2003: Table 43), a significant inverse relationship 

has been identified between performance and the SANS rating of ‘inattentiveness during 

mental status assessment’ (one of the core symptoms of the ‘cognitive dysfunction’ 

grouping under the proposed eleven-dimension model). In attempting to reconcile these 

different symptom relationships, little interpretive weight can be placed on the combined 

DS or CB ratings, as the performance on the particular components of the tasks is 

obscured by use of the ‘total’ score (Lezak, 1995), and as such there remain few positive 

findings amongst the studies summarised in Table 41 and 42 from which to guide 

hypotheses in regard to possible symptom-working memory performance relationships. 
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Tentatively, however, and based on the findings of the Perry (et al., 2001) study, the 

meta-analytic review of Aleman (et al., 1999), and the underlying role of the ‘transient 

storage’ aspect in all working memory tasks (reflected in Table 41 by the DS forward), it 

may be hypothesised that any associations between symptoms and working memory 

performance may be relatively weak, and related to the degree of negative symptoms, 

possibly in particular those symptom ratings reflective of ‘cognitive dysfunction’ (after 

Atbasoglu et al., 2003).  
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Table 41: Relationships between performance on tests of the ‘memory capacity/encode component of attention and 2-, 3-, 5- and 11- 
dimensional models of symptoms in schizophrenia: Part I. Digit Span – Forward and Backward components  
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

 
DIGIT SPAN (FORWARDS) 

        

Two-Factor Model         
Negative Positive 

             

-0.15  -0.43**         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores 
Three-Factor Model         

Negative Disorganised Reality Distortion  

  

        
-0.57**  0.27    0.15     Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS to divide symptoms according to Liddle & Morris (1991) 
-0.31  0.02    0.11     Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS to divide symptoms according to Andreasen (1995) 

Eleven-Factor  Model         
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-0.47* -0.07 n/r n/r n/r n/r n/r n/r 0.12 0.10 n/r Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS to divide symptoms according to Toomey et al (1997) 

 
DIGIT SPAN (BACKWARDS) 

Two-Factor Model         
Negative Positive 

             

-0.01  -0.34         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores  
Three-Factor Model         

Negative Disorganised Reality Distortion  

  

        
0.14  0.04    -0.02     Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS to divide symptoms according to Liddle & Morris (1991) 
0.24  -0.17    0.12     Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS to divide symptoms according to Andreasen (1995) 

Eleven-Factor  Model         
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0.18 0.23 n/r n/r n/r n/r n/r n/r 0.02 0.25 n/r Guillem 2001 27 38 n/r n/r n/r Uses SANS / SAPS to divide symptoms according to Toomey et al (1997) 

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles: Berman, 
Viegner, Merson, Allan, Pappas & Green, 1997; Guillem, Bicu, Bloom, Wolf, Desautels, Lalinec, Kraus & Debrulle, 2001. 
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Table 42: Relationships between performance on tests of the ‘memory capacity/encode component of attention and 2-, 3-, 5- and 11- 
dimensional models of symptoms in schizophrenia: Part II. Digit Span (total) and Corsi Blocks (total) 
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

 
Digit span (total) 

        

Two-Factor Model         
Negative Positive 

             

-0.08  -0.42*         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores 
Three-Factor Model         

Negative Disorganised Reality Distortion  

  

        
-0.06  0.01    0.04     Liddle 1987 47 35 (21-54) In- & Out- Chronic, stable 81% Used only a subset of SANS and SAPS items 
-0.06  -0.36*    0.03     Eckman 2000 51 41 (10) In-, acute Mixed (chronic) 98% Used typical SANS/SAPS global items  
0.11  -0.33*    0.09     Brown 1992 48 61 (40-75) In-, chronic Chronic, stable 100% Used SANS and Manchester scale  
0.01  -0.30**    0.01     Tabares 2000 78 26 (7) In- & Out- Mixed 100% Used Spanish version of the Manchester Scale 
0.04  0.06    -0.10     Galderisi 1999 42 26 (6) In-, acute Mixed, acute Nil Used typical SANS/SAPS global items  

Five-Factor Model         

Negative Cognitive Excitement Positive 
Mood 

disturbance         
-0.18  -0.05  n/r -0.01    -0.17 Holthousen 1999 50 25 (7) In-, acute Recent onset 100% Used PANSS  

Eleven-Factor  Model         
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n/r n/r n/r n/r -0.22 n/r n/r n/r n/r n/r n/r Atbasoglu 2003 35 22 (4) In- Recent onset 100% Values are partial correlations (controlling for duration of education); used 
'inattentiveness during mental status testing' as measure of cognitive score 

Corsi Blocks (total)         

Three-Factor Model         
Negative Disorganised Reality Distortion  

  

        
-0.02  -0.38*    0.05     Liddle 1987 47 35 (21-54) In- & Out- Chronic, stable 81% Used only a subset of SANS and SAPS items  
0.21  -0.17    -0.12     Galderisi 1999 42 26 (6) In-, acute Mixed, acute Nil Used typical SANS/SAPS global items  

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles: Atbasoglu, 
Ozguven & Olmez, 2003;  Berman, Viegner, Merson, Allan, Pappas & Green, 1997;  Brown & White, 1992;  Eckman & Shean, 2000; Galderisi, Mucci, Mignone, Bucci & Maj, 1999; Holthausen, Wiersma, Knegtering & van den Bosch, 1999.  Liddle, 1987; 
Tabares, Sanjuan, Gomez-Beneyto & Leal, 2000. 
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Table 43: Relationships between performance on tests of the ‘memory capacity/encode component of attention and 2-, 3-, 5- and 11- 
dimensional models of symptoms in schizophrenia: Part III. Letter-Number Span and Arithmetic  
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

 
Letter-Number Span 

        

Two-Factor Model         
Negative Positive 

             

-0.13  0.29*         Pukrop 2003 66 30 (9) In-, acute Unspecified 47% Used PANSS 'positive' and 'negative' subscale scores  
Three-Factor Model         
Negative Disorganised Reality Distortion            

-0.39  -0.21    -0.18     Perry 2001 37 39 (9) In- & Out- Mixed 95% Used SANS & SAPS three-factor dimensions 

-0.40*  -0.34    -0.18     Perry 2001 37 39 (9) In- & Out- Mixed 95% Used SANS & SAPS three-factor dimensions; correlations are those following 
controlling for performance on the WAIS-R vocabulary test 

 
Arithmetic 

       
 

Eleven-Factor  Model         
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n/r n/r n/r n/r -0.39* n/r n/r n/r n/r n/r n/r Atbasoglu 2003 35 22 (4) In- Recent onset 100% Values are partial correlations (controlling for duration of education); used 
'inattentiveness during mental status testing' as measure of cognitive score 

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles:  Atbasoglu, 
Ozguven & Olmez, 2003; Perry, Heaton, Potterat, Roebuck, Minassian & Braff, 2001; Pukrop, Matuschek, Ruhrmann, Brokhaus-Dumbe, Tendolkar, Bertsch & Klosterkotter, 2003;  
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Processing Speed / Focus-Execute 

Cohen (1993) nominated the WAIS Digit Symbol (DSY) and Symbol Search (SS) 

subtests as neuropsychological measures of ‘processing speed’ in his model of attentional 

processes. Subsequent factor-analytic studies of such measures have supported the close 

relationship of these tests, along with other tasks with heavy demands on processing and 

psychomotor speed, such as the individual components of the Trail Making Test (Part A 

– TMTa and, to a lesser extent, Part B – TMTb) and of the Stroop task (word reading 

and colour reading, not the colour-word interference trial), amongst others; and have 

supported the relative independence of this group of tasks from other aspects of 

‘attention’ in Cohen’s (1993) taxonomy (Table 35) both in neurologically-intact cohorts 

and amongst individuals diagnosed with schizophrenia (Jaeger et al., 2003; Mirsky et al., 

1991; Nuechterlein et al., 2004). Moreover, the DSY and SS together consistently 

produce an independent factor in exploratory and confirmatory factor analyses of the 

WAIS-III in neurologically intact and schizophrenia cohorts (Dickinson, Iannone & 

Gold, 2002; Psychological Corporation, 1997).  

 

Deficits on measures of processing speed have been identified in participants with 

schizophrenia on a group level when compared with neurologically-intact comparison 

groups on measures such as the DSY (Van Hoof, Jogems-Kosterman, Sabbe, Zitman & 

Hulstjin, 1998; Jogems-Kosterman, Zitman, van Hoof & Hulsijn, 2001) and choice 

reaction-time (Vinogradov, Poole, Willis-Shore, Ober & Shenaut, 1998). A recent meta-

analytic review of 40 studies across 20 years of research comparing participants with 

schizophrenia and neurologically-intact control cohorts across 196 different conditions 

using a reaction-time response, and hence requiring speeded information processing 

(simple and choice reaction time, letter or digit identification or matching, word naming, 
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lexical decision, Stroop paradigm, size judgements, visual search, picture matching, 

memory scanning) showed that general slowed processing in schizophrenia can account 

for 87% of the variance in reaction time performance across these tasks (Schatz, 1998). 

Moreover, this review identified differential degrees of cognitive slowing across different 

tasks; with patients 1.4 times slower than age-matched comparison groups on non-verbal 

tasks; 1.8 times slower on lexical-based tasks; and 2.3 times slower on tasks requiring 

selective attention or response inhibition (Schatz, 1998). Consistent with these findings, 

Hartman, Steketee, Silva, Lanning and McCann (2002) have shown that participants with 

schizophrenia require an increased duration of presentation time to encode a stimulus to 

memory with the same accuracy of matched neurologically-intact control participants.  

 

General speed of processing is likely to be a crucial variable underlying cognitive 

performance in a great number of areas, and is clearly relevant to performance on tasks 

requiring working memory, tasks requiring quick responses, or in situations where 

information is presented rapidly (Brebion et al., 2000; Golden et al., 2000). Consistent 

with the importance of performance in this area of cognition for a number of skills, tests 

of psychomotor speed have been shown to be related to functional outcome for those 

diagnosed with schizophrenia (Green, 1996) in terms of social and occupational 

functioning (Wykes, Sturt & Katz, 1990), social problem solving (Corrigan, Green & 

Toomey, 1994), and acquisition of social skills in social rehabilitation programs (Weaver 

& Brooks, 1964).  

 

One of the problems with interpretation of findings in this area is that the clinical 

neuropsychological measures commonly applied as measures of speed of information 

processing are not cognitively pure tasks. For example, the DSY task presents 

participants with a coding key, pairing numbers and symbols, and then requires them to 
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write the appropriate symbols beneath an array of randomly ordered digits. As such, 

performance on this task combines elements of motor speed (drawing the symbols), 

visual perceptual speed and visual search (shifting the eyes from the stimulus to the code 

key, and then searching for the appropriate pair), and memory (memorising the paired 

stimuli will speed performance: Lezak, 1995; Golden et al., 2000). Joy, Fein and Kaplan 

(2003) recently dissected the various components of the DSY task (in neurologically-

intact participants), and showed that approximately 35% of performance variance relates 

to motoric speed (half of which was shown to be graphomotor speed, with much of the 

remainder believed to reflect perceptual speed), 34% related to visual scanning, and just 

5% related to memory. As such, performance deficits on such tasks need to be carefully 

considered or dissected before poor performance can be clearly attributed to reductions 

in cognitive processing speed. Two recent studies applying such an approach have used 

digital writing tablets to differentiate the time taken to physically write the response from 

the time to match the stimuli, providing a more pure measure of the cognitive 

component of this task. These have shown that, while participants with schizophrenia 

and non-psychotic patients experiencing major depressive episodes show a similar overall 

deficit on the DSY task relative to neurologically-intact controls, the depressed patients 

were slowed on both writing and matching times, but those with schizophrenia were 

slowed on only the cognitive component (Jogems-Kosterman et al., 2001; van Hoof et 

al., 1998).  

 

Probing the effects of medication on processing speed with the DSY task, there appears 

to be little or no effect of typical antipsychotics on performance (Lee, Thompson & 

Meltzer, 1994; Ljubin, Milas, Mimica, Folnegovic-Smalc & Marakic, 2000; Verdoux, 

Mangnin & Bourgeouis, 1995), however, apart from some studies finding no effect of 

clozapine on the task (Goldberg, et al., 1993; King & Green, 1996), several studies have 
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suggested that treatment with atypical antipsychotics such as quetiapine (Purdon, Malla, 

Labelle & Lit, 2001), olanzapine (Ljubin et al., 2000) and clozapine (Lee, Thompson & 

Meltzer, 1994; McGurk, 1999) may improve DSY performance in participants with 

schizophrenia in comparison to unmedicated or typical antipsychotic baseline measures. 

Noting that performance on the DSY task comprises both motoric and cognitive 

processing components, it may be the case that these differential findings between 

medication classes may be due to their relative effects on the motor system rather than 

on cognitive performance. This has been supported to some extent with studies of 

simple reaction time, a task with relatively greater loading on motoric speed than 

cognitive processing speed, where mixed, but largely negative impacts of typical 

neuroleptics have been identified (Green & King, 1996), with this variability likely due to 

differing liability toward extrapyramidal effects between individual typical neuroleptics 

(Medalia, Gold & Merriam, 1998), while atypical medications such as clozapine (McGurk, 

1999) and risperidone (Kern et al., 1998), which carry lower potential for extrapyramidal 

side effects, have been shown to produce improvements in performance. Consistent with 

this, tests of processing speed that have very low motor demands, such as those using 

early visual processing, suggest that typical antipsychotics do not cause processing speed 

deficits in those with schizophrenia (Braff & Saccuzzo, 1982).  

 

Given that a slowing of information processing, manifested in slowed verbal responses, 

is a core aspect of several symptoms commonly placed within the ‘negative’ symptom 

spectrum (‘increased latency of response’ on the SANS, and ‘lack of spontaneity and flow 

of conversation’, as well as ‘motor retardation’ on the PANSS), it may be anticipated that 

neuropsychological measures of processing speed may show relatively stronger 

relationships with such symptoms than with others. Interestingly, this has been shown to 

not necessarily be the case. In regard to the DSY task, using the two-factor model of 
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symptomatology of schizophrenia, no relationships were identified with either dimension 

(Berman et al., 1997; Pukrop et al., 2003; Sanfilipo et al., 2002: Table 44). Within the five-

factor symptom model, stronger relationships were identified between performance on 

the task and ‘cognitive’ (thought disorder) symptoms than were identified with the 

‘negative’ symptom dimension (Good et al., 2004); and using more fine-grained symptom 

models, within the ‘negative’ symptom spectrum, relationships with performance was 

stronger for ‘blunting’-type symptoms than for ‘social dysfunctions’ (anhedonia) or for 

‘cognitive dysfunctions’ (inattention) (Atbasoglu et al., 2003; Sanfilipo et al., 2002). 

Symptom relationships with the TMTa differ somewhat (Table 44): although, again, no 

relationships are identified with performance and dimensions in the two-factor symptom 

model (Berman et al., 1997), significant correlations are identified with TMTa 

performance and each of the ‘negative’, ‘disorganised’ and ‘reality distortion’ dimensions 

in the three factor model, although these are more consistently identified with the 

‘negative’ symptom dimension (Basso et al., 1998; Brown & White, 1992; Liddle & 

Morris, 1991). Using the five-factor symptom model, Holthausen, Wiersma, Knegtering 

and van den Bosch (1999) identified significant correlations between TMTa performance 

and affective, but not psychotic, symptoms (Table 44). While performance on tasks such 

as the TMTb and of cancelling do not solely relate to speed of processing, these show 

similar patterns of symptom relationships as to the TMTa and DSY (Table 45): 

correlations with both ‘negative’ and ‘disorganisation’ (and thought disorder in particular) 

symptoms when a three-factor symptom dimension model is applied, and with the 

degree of affective symptoms when using a five-factor symptom model (Basso et al., 

1998; Eckman & Shean, 2000; Holthausen et al., 1999; Liddle, 1987; Liddle & Morris, 

1991; Nestor et al., 1998). Taking these findings together, given the mixed pattern of 

findings in relation to identification of correlations between measures of processing 

speed and ‘negative’ and ‘disorganisation’ symptom dimensions under the three-factor 
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model (Table 44), and the particular pattern of relationships identified using more fine-

grained symptom analyses (Atbasoglu et al., 2003; Nestor et al., 1998; Sanfilipo et al., 

2002), it can be hypothesised that, under the eleven-dimension model proposed in the 

current study, relationships will be identified between measures of processing speed and 

the ‘negative signs’ and ‘conceptual disorganisation’ groupings.  
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Table 44: Relationships between performance on tests of the ‘processing speed/focus-execute’ component of attention and 2-, 3-, 5- and 
11- dimensional models of symptoms in schizophrenia: Part I. Strong measures of processing speed: Digit Symbol Test and Trail Making 
Test Part A 
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

 
DIGIT SYMBOL TEST 

Two-Factor Model         
Negative Positive 

             

-0.28  n/r         Sanfilipo 2002 47 39 (5) In- & out- Mixed (chronic) 100% Used SANS global score 
-0.14  -0.06         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores 
0.01  0.05         Pukrop 2003 66 30 (9) In-, acute Unspecified 47% Used PANSS 'positive' and 'negative' subscale scores 

Five-Factor Model         

Negative Cognitive Excitement Positive 
Mood 

disturbance         
-0.20  -0.27**  -0.03 -0.06    0.22 Good 2004 151 26 (7) In- (?) First episode naïve Used PANSS 

Eleven-Factor  Model         
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-0.29* -0.25 n/r n/r n/r n/r n/r n/r n/r n/r n/r Sanfilipo 2002 47 39 (5) In- & out- Mixed (chronic) 100% Used SANS blunting subscale score as 'negative signs'; 'anhedonia/asociality' 
subscale as index of 'social dysfunctions' 

n/r n/r n/r n/r -0.21 n/r n/r n/r n/r n/r n/r Atbasoglu 2003 35 22 (4) In- Recent onset 100% Values are partial correlations (controlling for duration of education); used 
'inattentiveness during mental status testing' as cognitive dysfunctions 

 
TRAIL MAKING TEST PART A 

Two-Factor Model         
Negative Positive 

             

0.38  0.07         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores 
Three-Factor Model         

Negative Disorganised Reality Distortion  

  

        
0.23  0.69*    -0.08     Eckman 2000 51 41 (10) In-, acute Mixed (chronic) 98% Used typical SANS/SAPS global items 
0.37*  0.04    0.1     Brown 1992 48 61 (40-75) In-, chronic Chronic, stable 100% Used SANS and Manchester scale 
0.49**  0.27    0.19     Liddle 1991 39 52 (31-65) In-, chronic Chronic, stable 84% Used SANS and Manchester scale 

0.29**  0.24**    -0.34***    Basso 1998 62 32 (7) Mixed (out-) Mixed 92% Uses semi-partial correlations (removing effect of other dimensions); 
SANS/SAPS global items 

Five-Factor Model         

Negative Cognitive Excitement Positive 
Mood 

disturbance         
0.12  0.04  n/r 0.15    0.26* Holthousen 1999 50 25 (7) In-, acute Recent onset 100% Used PANSS to define dimensions 

Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles: Atbasoglu, Ozguven & Olmez, 2003;  Basso, Nasrallah, 
Olson & Bornstein, 1998; Berman, Viegner, Merson, Allan, Pappas & Green, 1997;  Brown & White, 1992;  Eckman & Shean, 2000; Good, Rabinowitz, Whitehorn, Harvey, DeSmedt & Kopala, 2004;  Holthausen, Wiersma, Knegtering & van den Bosch, 1999.  Liddle & Morris, 1991;  Pukrop, 
Matuschek, Ruhrmann, Brokhaus-Dumbe, Tendolkar, Bertsch & Klosterkotter, 2003;  Sanfilipo, Lafargue, Rusinek, Arena, Loneragan, Lautin, Rotrosen & Wilkin, 2002 
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Table 45: Relationships between performance on tests of the ‘processing speed/focus-execute’ component of attention and 2-, 3-, 5- and 
11- dimensional models of symptoms in schizophrenia: Part II. Complex measures with heavy loadings on processing speed: Trail 
Making Test Part B and Cancellation tasks 
Model           First 

Author 
Year N 

Age 
(SD) 

Patient 
Status 

Phase 
Medication 

Status 
Notes (Scales used to define target variables) 

 
TRAIL MAKING B 

        

Two-Factor Model         
Negative Positive 

             

0.06  0.17         Berman 1997 30 51 (11) In-, chronic Chronic, stable 100% Used PANSS 'positive' and 'negative' subscale scores  
-0.08  -0.17         Pukrop 2003 66 30 (9) In-, acute Unspecified 47% Used PANSS 'positive' and 'negative' subscale scores  
Three-Factor Model         

Negative Disorganised Reality Distortion  

  

        
0.20  0.42**    -0.07     Eckman 2000 51 41 (10) In-, acute Mixed (chronic) 98% Used typical SANS/SAPS global items 

0.43**  0.09    -0.09     Brown 1992 48 61 (40-75) In-, chronic Chronic, stable 100% Used SANS and Manchester scale 
0.13  0.58**    0.11     Liddle 1991 26 52 (31-65) In-, chronic Chronic, stable 84% Used SANS and Manchester scale  

0.46***  0.05    -0.03     Basso 1998 62 32 (7) Mixed(out-) Mixed 92% Uses semi-partial correlations (removing effect of other dimensions);  
Used SANS/SAPS global items  

Five-Factor Model         

Negative Cognitive Excitement Positive 
Mood 

disturbance         
0.24  0.17  n/r 0.32*    0.29* Holthousen 1999 50 25 (7) In-, acute Recent onset 100% Used PANSS 

Eleven-Factor  Model         
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n/r n/r 0.63* n/r n/r n/r n/r n/r 0.02 0.25 n/r Nestor 1998 15 38 In- & out- Mixed (chronic) 100% Values are Spearman Rank Correlations; Used Holzman-Johnston Thought 
Disorder Index 

n/r n/r n/r n/r -0.29 n/r n/r n/r n/r n/r n/r Atbasoglu 2003 35 22 (4) Inpatients Recent onset 100% Values are partial correlations (controlling for duration of education); used 
'inattentiveness during mental status testing' as measure of cognitive score 

 
CANCELLATION TASK 

        

Three-Factor Model         
Negative Disorganised Reality Distortion  

  

        
0.00  -0.48**    0.02     Liddle 1987 47 35 (21-54) In- & out- Chronic, stable 81% Used only a subset of SANS and SAPS items 

-0.32*  -0.53**    0.05     Eckman 2000 51 41 (10) In-, acute Mixed (chronic) 98% Used typical SANS/SAPS global items  
Note: *p<0.05, **p<0.01; ***p<0.001 n/s = not significant (coefficient not specified). Reported values are Pearson Product-Moment correlation coefficients unless otherwise specified. n/r = not reported. Full authorship of included articles:  Atbasoglu, 
Ozguven & Olmez, 2003;  Basso, Nasrallah, Olson & Bornstein, 1998; Berman, Viegner, Merson, Allan, Pappas & Green, 1997;  Brown & White, 1992;  Eckman & Shean, 2000; Holthausen, Wiersma, Knegtering & van den Bosch, 1999.  Liddle, 1987; 
Liddle & Morris, 1991;  Nestor, Shenton, Wible, Hokama, O’Donnell, Law & McCarley, 1998; Pukrop, Matuschek, Ruhrmann, Brokhaus-Dumbe, Tendolkar, Bertsch & Klosterkotter, 2003 
 

 




