
BackgroundBackground Dimensional structuresDimensional structures

are established formanypsychiatricare established formanypsychiatric

diagnoses, butdimensions have not beendiagnoses, butdimensionshavenot been

comparedbetween diagnostic groups.comparedbetween diagnostic groups.

AimsAims To examine the structure ofTo examine the structure of

dimensions inpsychosis, to analyse theirdimensions inpsychosis, to analyse their

correlationswith disease characteristicscorrelationswith disease characteristics

and to assess the relative contribution ofand to assess the relative contribution of

dimensionsdimensions vv. diagnosis in explaining these. diagnosis in explaining these

characteristics.characteristics.

MethodMethod Factor analysis of the OPCRITFactor analysis of the OPCRIT

itemsof191Maudsley Family Studypatientsitemsof191Maudsley Family Studypatients

with schizophrenia, mood disorderswithwith schizophrenia, mood disorderswith

psychosis, schizoaffective disorder, andpsychosis, schizoaffective disorder, and

other psychotic illnesses, followedbyother psychotic illnesses, followedby

regression of disease characteristics fromregression of disease characteristics from

factor scores and diagnosis.factor scores and diagnosis.

ResultsResults Five factorswere identifiedFive factorswere identified

(mania, realitydistortion, depression,(mania, realitydistortion, depression,

disorganisation, negative); allweremoredisorganisation, negative); allweremore

variable in schizophrenia than in affectivevariable in schizophrenia than in affective

psychosis.Maniawas the bestpsychosis.Maniawas the best

discriminator between schizophrenia anddiscriminator between schizophrenia and

affective psychosis; the negative factoraffective psychosis; the negative factor

was stronglycorrelatedwithpoorwas stronglycorrelatedwith poor

premorbid functioning, insidious onsetpremorbid functioning, insidious onset

andworse course.Dimensions explainedandworse course.Dimensions explained

more ofthe disease characteristics thanmore ofthe disease characteristics than

did diagnosis, butthe explanatorypowerdid diagnosis, butthe explanatorypower

ofthe latter was also high.of the latter was also high.

ConclusionsConclusions Kraepelinian diagnosticKraepelinian diagnostic

categories suffice for understanding illnesscategories suffice for understanding illness

characteristics, butthe use of dimensionscharacteristics, butthe use of dimensions

adds substantial information.adds substantial information.
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The identification of symptom-based di-The identification of symptom-based di-

mensions (factors) within various psychoticmensions (factors) within various psychotic

diagnoses has led to a number of questions.diagnoses has led to a number of questions.

First, association of dimensions with var-First, association of dimensions with var-

ious illness characteristics regarding onset,ious illness characteristics regarding onset,

course and impairment has been reportedcourse and impairment has been reported

in a number of studies (Gurejein a number of studies (Gureje et alet al, 1995;, 1995;

Lenzenweger & Dworkin, 1996; van OsLenzenweger & Dworkin, 1996; van Os

et alet al, 1996; Ratakonda, 1996; Ratakonda et alet al, 1998;, 1998;

MarengoMarengo et alet al, 2000; Wickham, 2000; Wickham et alet al,,

2001; Kulhara & Avasthi, 2003; Sato2001; Kulhara & Avasthi, 2003; Sato etet

alal, 2004); however, the associations ob-, 2004); however, the associations ob-

served in studies with multiple diagnosticserved in studies with multiple diagnostic

groups may actually reflect differencesgroups may actually reflect differences

among diagnostic categories rather thanamong diagnostic categories rather than

pure associations of the factors with thepure associations of the factors with the

characteristics. Second, the distribution ofcharacteristics. Second, the distribution of

the factor scores has not been examinedthe factor scores has not been examined

adequately in the various diagnostic groups.adequately in the various diagnostic groups.

Third, the usefulness of the dimensionalThird, the usefulness of the dimensional

approach is not firmly established. In pre-approach is not firmly established. In pre-

vious studies it was generally found thatvious studies it was generally found that

symptom dimensions are superior to diag-symptom dimensions are superior to diag-

nostic categories in predicting course, out-nostic categories in predicting course, out-

come and treatment response (van Oscome and treatment response (van Os et alet al,,

1996; Peralta1996; Peralta et alet al, 2002; Rosenman, 2002; Rosenman et alet al,,

2003), but the difference between their2003), but the difference between their

degrees of explanatory power is rather small.degrees of explanatory power is rather small.

The first aim of the present study was toThe first aim of the present study was to

examine the factor structure in a popu-examine the factor structure in a popu-

lation of people with psychosis, includinglation of people with psychosis, including

patients with schizophrenia, schizoaffectivepatients with schizophrenia, schizoaffective

disorder and mood disorders, and to identi-disorder and mood disorders, and to identi-

fy differences between diagnostic groups re-fy differences between diagnostic groups re-

garding the factors. Our second aim was togarding the factors. Our second aim was to

check for correlations between the factorscheck for correlations between the factors

and various clinical characteristics beforeand various clinical characteristics before

and after taking into account the diagnosticand after taking into account the diagnostic

category to which the participants be-category to which the participants be-

longed. Our third aim was to assess thelonged. Our third aim was to assess the

relative contribution of the dimensionalrelative contribution of the dimensional vv..

the categorical diagnostic approach inthe categorical diagnostic approach in

explaining disease characteristics.explaining disease characteristics.

METHODMETHOD

Participants and clinical assessmentParticipants and clinical assessment
The Maudsley Family Study is an ongoingThe Maudsley Family Study is an ongoing

project which has recruited 694 individualsproject which has recruited 694 individuals

with familial or non-familial major psy-with familial or non-familial major psy-

chotic disorders, their unaffected relatives,chotic disorders, their unaffected relatives,

and healthy controls (Frangouand healthy controls (Frangou et alet al, 1997;, 1997;

ToulopoulouToulopoulou et alet al, 2003; McDonald, 2003; McDonald et alet al,,

2004, 2005). For 194 of the respondents2004, 2005). For 194 of the respondents

an Operational Criteria Checklist foran Operational Criteria Checklist for

Psychotic and Affective Illness (OPCRIT)Psychotic and Affective Illness (OPCRIT)

file (McGuffinfile (McGuffin et alet al, 1991) was completed., 1991) was completed.

Three of these people were excluded fromThree of these people were excluded from

the present study, since more than 20% ofthe present study, since more than 20% of

the variables in their OPCRIT files hadthe variables in their OPCRIT files had

missing values.missing values.

For all 191 patients who were includedFor all 191 patients who were included

in the analysis (Table 1), Research Diagnos-in the analysis (Table 1), Research Diagnos-

tic Criteria (RDC; Spitzertic Criteria (RDC; Spitzer et alet al, 1978) and, 1978) and

DSM–IV (American Psychiatric Associa-DSM–IV (American Psychiatric Associa-

tion, 1994) diagnoses were made using ation, 1994) diagnoses were made using a

modified version of the Schedule formodified version of the Schedule for

Affective Disorders and Schizophrenia –Affective Disorders and Schizophrenia –

Lifetime version (Endicott & Spitzer,Lifetime version (Endicott & Spitzer,

1978) in face-to-face interviews with1978) in face-to-face interviews with

experienced psychiatrists (C.McD, T.S.,experienced psychiatrists (C.McD, T.S.,

A.G., E.B.). Additional information regard-A.G., E.B.). Additional information regard-

ing psychopathology was obtained froming psychopathology was obtained from

family members and hospital records wherefamily members and hospital records where

available. The OPCRIT files were filled inavailable. The OPCRIT files were filled in

by two experienced psychiatrists (H.W.,by two experienced psychiatrists (H.W.,

D.D.) who reviewed all material. In caseD.D.) who reviewed all material. In case

of uncertainty, the final rating was decidedof uncertainty, the final rating was decided

after a discussion between the two ratersafter a discussion between the two raters

and a third expert (C.McD.).and a third expert (C.McD.).

Extraction of factors andExtraction of factors and
calculation of factor scorescalculation of factor scores

In all, 51 OPCRIT items referring to symp-In all, 51 OPCRIT items referring to symp-

toms entered the analysis as variables tak-toms entered the analysis as variables tak-

ing a value of 0 (symptom not present) oring a value of 0 (symptom not present) or

1. Items referring to data collection and1. Items referring to data collection and

communication with sources of infor-communication with sources of infor-

mation (items 1, 2, 84 and 86), demo-mation (items 1, 2, 84 and 86), demo-

graphic variables (item 3), premorbidgraphic variables (item 3), premorbid

characteristics (items 6, 7, 9–11), potentialcharacteristics (items 6, 7, 9–11), potential

aetiological correlates and comorbidityaetiological correlates and comorbidity

(items 12–16, 78–83), and onset and course(items 12–16, 78–83), and onset and course

of the disorder (items 4, 5, 8, 87–90) wereof the disorder (items 4, 5, 8, 87–90) were

not included in the factor analysis, but thenot included in the factor analysis, but the

correlation of factor scores with most ofcorrelation of factor scores with most of

these items was later explored. Items 52,these items was later explored. Items 52,

64 and 65 (which refer to relationship be-64 and 65 (which refer to relationship be-

tween symptoms covered by other items)tween symptoms covered by other items)

and items 38 and 40 (diurnal mood varia-and items 38 and 40 (diurnal mood varia-

tion and diminished libido which, for manytion and diminished libido which, for many

participants, could not be reliably retrieved)participants, could not be reliably retrieved)

were also excluded from the analysis. Sleepwere also excluded from the analysis. Sleep

disorders (insomnia and/or hypersomnia –disorders (insomnia and/or hypersomnia –

items 44–47) and problems with appetiteitems 44–47) and problems with appetite

and/or weight (reduced or increased appe-and/or weight (reduced or increased appe-

tite with or without weight change – itemstite with or without weight change – items

48–51) entered the analysis as two variables48–51) entered the analysis as two variables
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referring overall to each one of thesereferring overall to each one of these

conditions.conditions.

Extraction of factors was based onExtraction of factors was based on

principal component analysis of correlationprincipal component analysis of correlation

matrix and varimax rotation. Missingmatrix and varimax rotation. Missing

values (only 5 respondents of the 191 hadvalues (only 5 respondents of the 191 had

more than five variables missing and nonemore than five variables missing and none

more than eight variables) were replacedmore than eight variables) were replaced

with sample means. Regression factorwith sample means. Regression factor

scores were then calculated for each partici-scores were then calculated for each partici-

pant using the standard option within thepant using the standard option within the

Statistical Package for the Social Sciences,Statistical Package for the Social Sciences,

version 11.5 factor analysis procedure.version 11.5 factor analysis procedure.

The mean scores of factors were comparedThe mean scores of factors were compared

between the two main diagnostic groups,between the two main diagnostic groups,

i.e. schizophrenia and mood disorder withi.e. schizophrenia and mood disorder with

psychosis (affective psychosis), and the fac-psychosis (affective psychosis), and the fac-

tor scores were plotted in bar charts withtor scores were plotted in bar charts with

participants grouped according to theirparticipants grouped according to their

diagnosis. Finally, a discriminant analysisdiagnosis. Finally, a discriminant analysis

was performed with diagnosis (schizo-was performed with diagnosis (schizo-

phrenia or affective psychosis) as groupingphrenia or affective psychosis) as grouping

variable and the five factor scores asvariable and the five factor scores as

independent variables.independent variables.

Correlation of factor scoresCorrelation of factor scores
with characteristics of historywith characteristics of history
and courseand course

The clinical parameters examined for theirThe clinical parameters examined for their

relation to the factor scores were those re-relation to the factor scores were those re-

ferring to premorbid characteristics (workferring to premorbid characteristics (work

and social adjustment, personality disorder,and social adjustment, personality disorder,

presence of potential stressor associatedpresence of potential stressor associated

with onset), onset (age at onset, mode ofwith onset), onset (age at onset, mode of

onset), and course (impairment during theonset), and course (impairment during the

episodes or exacerbations, quality of remis-episodes or exacerbations, quality of remis-

sions between episodes or exacerbations,sions between episodes or exacerbations,

deterioration from the premorbid level ofdeterioration from the premorbid level of

functioning, response to neuroleptics,functioning, response to neuroleptics,

overall course); these items were ratedoverall course); these items were rated

according to the OPCRIT definitions.according to the OPCRIT definitions.

Each clinical characteristic was the de-Each clinical characteristic was the de-

pendent variable in two sets of regressionpendent variable in two sets of regression

analyses (linear, logistic or ordinal, asanalyses (linear, logistic or ordinal, as

appropriate), and the factor scores wereappropriate), and the factor scores were

the independent variables; confounding fac-the independent variables; confounding fac-

tors were gender and age in the first set, andtors were gender and age in the first set, and

gender, age and diagnosis in the second.gender, age and diagnosis in the second.

The relative contribution of factor scoresThe relative contribution of factor scores

v.v. that of categorical diagnosis inthat of categorical diagnosis in

explaining the variability of clinical charac-explaining the variability of clinical charac-

teristics was assessed by comparingteristics was assessed by comparing

regression models.regression models.

Appropriate Bonferroni correctionsAppropriate Bonferroni corrections

for repeat measurements were appliedfor repeat measurements were applied

wherever necessary.wherever necessary.

RESULTSRESULTS

Factor analysisFactor analysis
Inspection of the factor solution eigen-Inspection of the factor solution eigen-

values and of their scree plot showed thatvalues and of their scree plot showed that

4, 5 or 6 factors might be the best solutions4, 5 or 6 factors might be the best solutions

for the analysis, but examination of itemsfor the analysis, but examination of items

loading to each factor showed that theloading to each factor showed that the

five-factor solution was superior. Six itemsfive-factor solution was superior. Six items

(delusions of poverty, primary delusional(delusions of poverty, primary delusional

perception, persecutory delusions, agitatedperception, persecutory delusions, agitated

activity, nihilistic delusions and delusionsactivity, nihilistic delusions and delusions

of reference) were excluded from the finalof reference) were excluded from the final

solution, as each one accounted for lesssolution, as each one accounted for less

than 10% of each factor’s variance andthan 10% of each factor’s variance and

was complex, loading on more than onewas complex, loading on more than one

factor. The final five-factor solution ex-factor. The final five-factor solution ex-

plained 50.2% of the total variance. Theplained 50.2% of the total variance. The

items loading to each of the five factorsitems loading to each of the five factors

are shown in Table 2. The factors can beare shown in Table 2. The factors can be

considered as representing mania, realityconsidered as representing mania, reality

distortion, depression, disorganisation anddistortion, depression, disorganisation and

negative symptomatology.negative symptomatology.

The mean score of each of the five fac-The mean score of each of the five fac-

tors differed significantly between the twotors differed significantly between the two

main diagnostic groups, with scores ofmain diagnostic groups, with scores of

mania and depression being higher in parti-mania and depression being higher in parti-

cipants with mood disorders, and scores ofcipants with mood disorders, and scores of

the other three factors being higher inthe other three factors being higher in

participants with schizophrenia.participants with schizophrenia.

The discriminant analysis with diag-The discriminant analysis with diag-

nosis (schizophrenia or mood disorders) asnosis (schizophrenia or mood disorders) as

grouping variable, and the five factor scoresgrouping variable, and the five factor scores

as independent variables, classified cor-as independent variables, classified cor-

rectly 97.7% of the respondents withrectly 97.7% of the respondents with

schizophrenia and 95.3% of the respon-schizophrenia and 95.3% of the respon-

dents with mood disorder, correspondingdents with mood disorder, corresponding

to 86.9% of the total sample.to 86.9% of the total sample.

Distribution of factor scoresDistribution of factor scores

In the overall sample the distribution ofIn the overall sample the distribution of

mania and negative symptoms factorsmania and negative symptoms factors

seemed to be bimodal, whereas the distri-seemed to be bimodal, whereas the distri-

bution of the other three factors was uni-bution of the other three factors was uni-

modal. The distribution of factor scores inmodal. The distribution of factor scores in

participants with schizophrenia and moodparticipants with schizophrenia and mood

disorders, separated according to diagnosis,disorders, separated according to diagnosis,

is shown in Fig. 1.is shown in Fig. 1.

The factor scores of the people withThe factor scores of the people with

schizoaffective disorder and psychosis notschizoaffective disorder and psychosis not

otherwise specified were scattered all overotherwise specified were scattered all over

the range of the factor scores without anythe range of the factor scores without any

particular pattern.particular pattern.

Correlation of factor scoresCorrelation of factor scores
with other clinical characteristicswith other clinical characteristics
which were not included in thewhich were not included in the
factor analysisfactor analysis

Factor scores did not show any significantFactor scores did not show any significant

association with gender or age whenassociation with gender or age when

diagnosis was controlled by regression.diagnosis was controlled by regression.

Similarly, they were not differentSimilarly, they were not different

between familial and non-familialbetween familial and non-familial

participants.participants.

Statistical analysis of the relationship ofStatistical analysis of the relationship of

factor scores and clinical characteristics re-factor scores and clinical characteristics re-

lating to premorbid features, onset andlating to premorbid features, onset and

course before and after controlling for diag-course before and after controlling for diag-

nosis is presented in Table 3.nosis is presented in Table 3.

The majority of correlations that wereThe majority of correlations that were

significant after controlling for diagnosissignificant after controlling for diagnosis

related to people with schizophrenia. Therelated to people with schizophrenia. The

strongest association between a factor scorestrongest association between a factor score

and a clinical characteristic was that ofand a clinical characteristic was that of

negative factor score and course amongnegative factor score and course among

participants with schizophrenia (ordinalparticipants with schizophrenia (ordinal

regression controlling for gender and ageregression controlling for gender and age

PP550.001, after controlling for multiple0.001, after controlling for multiple

testing); this association is depicted intesting); this association is depicted in

Fig. 2.Fig. 2.

Relative contribution of diagnosisRelative contribution of diagnosis
and factor scores to theand factor scores to the
explanation of the variabilityexplanation of the variability
of clinical characteristicsof clinical characteristics

The results of comparing regression modelsThe results of comparing regression models

to assess the relative contribution of theto assess the relative contribution of the

factor scores and that of the diagnosis infactor scores and that of the diagnosis in

the variability of clinical characteristicsthe variability of clinical characteristics

are presented in Table 4. The associationare presented in Table 4. The association
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Table1Table1 Diagnosis and demographic characteristics of the sampleDiagnosis and demographic characteristics of the sample

CharacteristicCharacteristic TotalTotal SchizophreniaSchizophrenia Mood disorderMood disorder Schizoaffective disorderSchizoaffective disorder Other psychosisOther psychosis

TotalTotal 191191 128128 434311 88 121222

Men,Men, nn (%)(%) 116 (60.7)116 (60.7) 86 (67.2)86 (67.2) 15 (34.9)15 (34.9) 6 (75.0)6 (75.0) 9 (75.0)9 (75.0)

Women,Women, nn (%)(%) 75 (39.3)75 (39.3) 42 (32.8)42 (32.8) 28 (65.1)28 (65.1) 2 (25.0)2 (25.0) 3 (25.0)3 (25.0)

Age,Age,33 meanmean

(s.d.)(s.d.)

36.9 (11.1)36.9 (11.1) 35.0 (10.1)35.0 (10.1) 41.4 (11.5)41.4 (11.5) 35.9 (4.6)35.9 (4.6) 42.42.2 (17.2)2 (17.2)

1. Of the 43, 41had bipolar disorder with psychosis and 2 had psychotic depression.Of the patients with bipolar1. Of the 43, 41had bipolar disorder with psychosis and 2 had psychotic depression.Of the patients with bipolar
disorder, all but 3 hadmajor depressive episodes in their history.disorder, all but 3 hadmajor depressive episodes in their history.
2. Of the12, 4 had psychosis not otherwise specified, 1had delusional disorder, 1had schizophreniform disorder, and 62. Of the12, 4 had psychosis not otherwise specified, 1had delusional disorder, 1had schizophreniform disorder, and 6
had an initial diagnosis of schizophrenia but their symptoms could have been secondary to alcohol or other substancehad an initial diagnosis of schizophrenia but their symptoms could have been secondary to alcohol or other substance
misuse.misuse.
3. Age in years.3. Age in years.
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Table 2Table 2 Five-factor solution. Item loadings after varimax rotation. Bold type indicates the item loadings that contribute to each factor.Five-factor solution. Item loadings after varimax rotation. Bold type indicates the item loadings that contribute to each factor.

ItemItem Factor 1 (mania)Factor 1 (mania) Factor 2 (realityFactor 2 (reality

distortion)distortion)

Factor 2Factor 2

(depression)(depression)

Factor 4Factor 4

(disorganisation)(disorganisation)

Factor 5 (negativeFactor 5 (negative

symptoms)symptoms)

Pressured speechPressured speech 0.800.80 770.120.12 0.110.11 770.060.06 770.250.25

Excessive activityExcessive activity 0.780.78 770.170.17 0.200.20 770.020.02 770.220.22

Thoughts racingThoughts racing 0.770.77 770.210.21 0.160.16 770.130.13 770.160.16

ElevatedmoodElevatedmood 0.760.76 770.180.18 0.150.15 0.080.08 770.210.21

Increased sociabilityIncreased sociability 0.730.73 770.250.25 0.180.18 770.200.20 770.060.06

Reduced need for sleepReduced need for sleep 0.730.73 770.180.18 0.230.23 0.070.07 770.110.11

DistractibilityDistractibility 0.710.71 770.160.16 0.050.05 0.020.02 0.120.12

Reckless activityReckless activity 0.570.57 770.180.18 0.190.19 0.110.11 770.170.17

Irritable moodIrritable mood 0.500.50 0.010.01 0.060.06 770.060.06 770.040.04

Increased self-esteemIncreased self-esteem 0.480.48 770.090.09 0.250.25 0.360.36 770.400.40

Grandiose delusionsGrandiose delusions 0.410.41 770.090.09 0.180.18 0.380.38 770.430.43

3rd-person auditory hallucinations3rd-person auditory hallucinations 770.120.12 0.820.82 0.030.03 0.080.08 0.110.11

Any auditory hallucinationsAny auditory hallucinations 770.140.14 0.750.75 770.020.02 0.160.16 0.010.01

Running commentaryRunning commentary 0.020.02 0.720.72 770.110.11 770.090.09 0.110.11

Abusive/accusatory/persecutory voicesAbusive/accusatory/persecutory voices 770.200.20 0.670.67 0.020.02 0.110.11 0.080.08

Any other hallucinationAny other hallucination 770.250.25 0.620.62 0.040.04 0.220.22 770.020.02

Thought broadcastingThought broadcasting 770.290.29 0.560.56 0.090.09 0.280.28 0.010.01

Thought echoThought echo 770.010.01 0.520.52 770.160.16 770.190.19 0.230.23

Thought insertionThought insertion 770.260.26 0.490.49 0.220.22 0.270.27 0.070.07

Delusions of passivityDelusions of passivity 770.220.22 0.480.48 0.310.31 0.280.28 0.100.10

Thought withdrawalThought withdrawal 770.260.26 0.470.47 0.090.09 0.140.14 770.060.06

Loss of pleasureLoss of pleasure 0.220.22 0.080.08 0.760.76 770.130.13 0.090.09

Loss of energy/tirednessLoss of energy/tiredness 0.270.27 0.020.02 0.730.73 770.020.02 0.040.04

DysphoriaDysphoria 0.140.14 770.050.05 0.670.67 0.000.00 0.020.02

Excessive self-reproachExcessive self-reproach 0.120.12 770.100.10 0.640.64 770.150.15 770.090.09

Poor concentrationPoor concentration 0.180.18 0.100.10 0.640.64 0.030.03 0.150.15

Sleep problemsSleep problems 0.090.09 770.030.03 0.640.64 770.120.12 0.160.16

Problems with appetite and/or weightProblems with appetite and/or weight 0.250.25 0.000.00 0.610.61 770.040.04 770.110.11

Suicidal ideationSuicidal ideation 0.040.04 0.180.18 0.550.55 0.070.07 770.090.09

Delusions of guiltDelusions of guilt 770.140.14 770.120.12 0.370.37 0.080.08 770.200.20

Positive formal thought disorderPositive formal thought disorder 770.120.12 0.260.26 770.220.22 0.640.64 0.130.13

Speech difficult to understandSpeech difficult to understand 770.050.05 0.350.35 770.260.26 0.610.61 770.020.02

IncoherenceIncoherence 0.030.03 0.230.23 770.190.19 0.550.55 770.150.15

Bizarre behaviourBizarre behaviour 0.020.02 0.040.04 0.050.05 0.530.53 0.170.17

Inappropriate affectInappropriate affect 0.070.07 0.250.25 770.190.19 0.510.51 0.200.20

No insightNo insight 770.490.49 0.250.25 770.240.24 0.450.45 0.000.00

Widespread delusionsWidespread delusions 770.560.56 0.360.36 770.140.14 0.420.42 770.060.06

Well-organised delusionsWell-organised delusions 770.440.44 0.360.36 770.040.04 0.410.41 770.090.09

Bizarre delusionsBizarre delusions 0.290.29 0.070.07 770.030.03 0.400.40 0.180.18

CatatoniaCatatonia 770.090.09 770.070.07 0.170.17 0.380.38 770.060.06

Other primary delusionsOther primary delusions 770.130.13 770.060.06 0.220.22 0.380.38 0.200.20

Blunted affectBlunted affect 770.230.23 0.080.08 0.020.02 0.110.11 0.790.79

Negative formal thought disorderNegative formal thought disorder 770.290.29 0.100.10 0.040.04 0.200.20 0.720.72

Restricted affectRestricted affect 770.350.35 0.180.18 0.010.01 0.170.17 0.720.72

Slowed activitySlowed activity 0.170.17 0.020.02 0.340.34 0.120.12 0.380.38
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of gender and age with clinical characteris-of gender and age with clinical characteris-

tics was quite limited and generally not oftics was quite limited and generally not of

high statistical significance. Diagnosis washigh statistical significance. Diagnosis was

found to explain premorbid impairment,found to explain premorbid impairment,

mode of onset, bad remissions or nomode of onset, bad remissions or no

recovery between episodes or exacerba-recovery between episodes or exacerba-

tions, deterioration, no response to neuro-tions, deterioration, no response to neuro-

leptics, and bad course (Table 4, model 2leptics, and bad course (Table 4, model 2

v.v. model 1). All these characteristics, asmodel 1). All these characteristics, as

well as the existence of stressors before on-well as the existence of stressors before on-

set, were also explained by the factor scoresset, were also explained by the factor scores

(Table 4, model 3(Table 4, model 3 v.v. model 1). When themodel 1). When the

factor scores were considered first, diag-factor scores were considered first, diag-

nosis didnosis did not add to the explanation of thenot add to the explanation of the

clinical characteristics (Table 4, model 4clinical characteristics (Table 4, model 4 v.v.

model 3), whereas for most of the clinicalmodel 3), whereas for most of the clinical

characteristics whose variability was ex-characteristics whose variability was ex-

plained by diagnosis, factor scores still addedplained by diagnosis, factor scores still added

substantially to the explanation (Table 4,substantially to the explanation (Table 4,

model 4model 4 v.v. model 2). Age of onset and im-model 2). Age of onset and im-

pairment during episodes or exacerbationspairment during episodes or exacerbations

were not explained by either factor scoreswere not explained by either factor scores

or diagnosis.or diagnosis.

DISCUSSIONDISCUSSION

Factor analysisFactor analysis

The ratio of various diagnoses in our studyThe ratio of various diagnoses in our study

is similar to that of other studies whichis similar to that of other studies which

have analysed symptomatology of mixedhave analysed symptomatology of mixed

diagnostic samples (van Osdiagnostic samples (van Os et alet al, 1996;, 1996;

McGorryMcGorry et alet al, 1998; Toomey, 1998; Toomey et alet al, 1998;, 1998;

VenturaVentura et alet al, 2000; Serretti, 2000; Serretti et alet al, 2001;, 2001;

WickhamWickham et alet al, 2001; Rosenman, 2001; Rosenman et alet al,,

2003; Lindenmayer2003; Lindenmayer et alet al, 2004), and it re-, 2004), and it re-

flects the ratio of people with schizophreniaflects the ratio of people with schizophrenia

to people with affective psychosis present-to people with affective psychosis present-

ing to general psychiatric services ining to general psychiatric services in

London (MorganLondon (Morgan et alet al, 2005)., 2005).

The five-factor solution that we choseThe five-factor solution that we chose

as best fitting to our data is comparableas best fitting to our data is comparable

with that proposed by many other studieswith that proposed by many other studies

on psychosis (Lindenmayeron psychosis (Lindenmayer et alet al, 1995, 1995aa,,bb;;

NakayaNakaya et alet al, 1999; Lykouras, 1999; Lykouras et alet al, 2000;, 2000;

MassMass et alet al, 2000; Ehmann, 2000; Ehmann et alet al, 2001;, 2001;

WickhamWickham et alet al, 2001; Drake, 2001; Drake et alet al, 2003;, 2003;

GoodGood et alet al, 2004; Lindenmayer, 2004; Lindenmayer et alet al,,

2004). Of the recent studies which have as-2004). Of the recent studies which have as-

sessed the dimensions of mixed diagnosticsessed the dimensions of mixed diagnostic

samples of patients with schizophreniasamples of patients with schizophrenia

spectrum and patients with mood disorder,spectrum and patients with mood disorder,

the five-factor model has been chosen as thethe five-factor model has been chosen as the

most appropriate in some (van Osmost appropriate in some (van Os et alet al,,

1999; Wickham1999; Wickham et alet al, 2001; Lindenmayer, 2001; Lindenmayer

3 4 93 4 9

Fig. 1Fig. 1 Distribution of the factor scores in patients with schizophrenia (filled bars) andmood disorders (shaded bars).TheDistribution of the factor scores in patients with schizophrenia (filled bars) andmood disorders (shaded bars).The yy-axis represents percentage of cases within-axis represents percentage of cases within

each diagnostic category.each diagnostic category.
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et alet al, 2004) and a four-factor model in, 2004) and a four-factor model in

others (McGorryothers (McGorry et alet al, 1998; Serretti, 1998; Serretti et alet al,,

2001). In the first of the latter studies, the2001). In the first of the latter studies, the

four-factor model was chosen becausefour-factor model was chosen because

psychotic symptoms were examined frompsychotic symptoms were examined from

the Bleulerianthe Bleulerian v.v. the Schneiderian perspec-the Schneiderian perspec-

tive, and both negative and disorganisationtive, and both negative and disorganisation

symptoms fall into the first of these cate-symptoms fall into the first of these cate-

gories (McGorrygories (McGorry et alet al, 1998). In the study, 1998). In the study

of Serrettiof Serretti et alet al (2001), the negative symp-(2001), the negative symp-

toms factor was not distinguished from dis-toms factor was not distinguished from dis-

organisation, but the item ‘restricted affect’organisation, but the item ‘restricted affect’

was excluded from the analysis because ofwas excluded from the analysis because of

high correlation with ‘blunted affect’,high correlation with ‘blunted affect’,

which might have had an important impactwhich might have had an important impact

on the negative symptoms factor when theon the negative symptoms factor when the

analysis was based on OPCRIT data. Itemsanalysis was based on OPCRIT data. Items

loading to the negative symptoms factor inloading to the negative symptoms factor in

the OPCRIT were few, but inspection ofthe OPCRIT were few, but inspection of

their factor loading scores (Table 2) showstheir factor loading scores (Table 2) shows

the negative factor to be quite robust. Thisthe negative factor to be quite robust. This

was further supported when we attemptedwas further supported when we attempted

the four-factor solution, where the itemsthe four-factor solution, where the items

contributing to the negative factor and theircontributing to the negative factor and their

loadings stayed practically unchanged,loadings stayed practically unchanged,

whereas the disorganisation factorwhereas the disorganisation factor

dissolved.dissolved.

Thus, we believe that the five-factorThus, we believe that the five-factor

model is the most appropriate to explainmodel is the most appropriate to explain

the variance in the symptoms of ourthe variance in the symptoms of our

sample.sample.

Distribution of factor scoresDistribution of factor scores

The score on the mania factor seems theThe score on the mania factor seems the

best discriminator between schizophreniabest discriminator between schizophrenia

and mood disorders (Fig. 1). For depres-and mood disorders (Fig. 1). For depres-

sion, reality distortion and disorganisationsion, reality distortion and disorganisation

factor scores there is considerable overlapfactor scores there is considerable overlap

of participants with schizophrenia andof participants with schizophrenia and

those with mood disorders, although meanthose with mood disorders, although mean

values differ between the two groups. Forvalues differ between the two groups. For

the negative symptoms factor, the scoresthe negative symptoms factor, the scores

of respondents with mood disorders are atof respondents with mood disorders are at

about the middle of the range, whereasabout the middle of the range, whereas

the scores of respondents with schizo-the scores of respondents with schizo-

phrenia vary more widely.phrenia vary more widely.

In general, the score of people withIn general, the score of people with

schizophrenia has a much wider distribu-schizophrenia has a much wider distribu-

tion than the score of people with moodtion than the score of people with mood

disorders, implying that bipolar disorder isdisorders, implying that bipolar disorder is

a much more solid construct than schizo-a much more solid construct than schizo-

phrenia, which appears to be hetero-phrenia, which appears to be hetero-

geneous. Negative symptoms, in particular,geneous. Negative symptoms, in particular,

have a bimodal distribution among peoplehave a bimodal distribution among people

with schizophrenia, suggesting two differ-with schizophrenia, suggesting two differ-

ent latent sub-categories of the disease.ent latent sub-categories of the disease.

Five studies provide some description ofFive studies provide some description of

the factor structure by diagnostic category.the factor structure by diagnostic category.

3 5 03 5 0

Table 3Table 3 Regressions of clinical characteristics relating to premorbid features, onset and course on the five-factor scores.Values represent beta (standard error inRegressions of clinical characteristics relating to premorbid features, onset and course on the five-factor scores.Values represent beta (standard error in

parentheses) for logistic, linear or ordinal regression as appropriate.Within each cell, values of the top line are controlled for gender and age, and values of thebottom lineparentheses) for logistic, linear or ordinal regression as appropriate.Within each cell, values of the top line are controlled for gender and age, and values of the bottom line

are controlled for gender, age and diagnosisare controlled for gender, age and diagnosis

CharacteristicCharacteristic ManiaMania Reality distortionReality distortion DepressionDepression DisorganisationDisorganisation Negative symptomsNegative symptoms

Poor premorbid work adjustmentPoor premorbid work adjustment 770.62 (0.24)*0.62 (0.24)* 0.27 (0.20)0.27 (0.20) 770.20 (0.20)0.20 (0.20) 0.83 (0.21)***0.83 (0.21)*** 0.54 (0.18)**0.54 (0.18)**

770.42 (0.37)0.42 (0.37) 0.13 (0.26)0.13 (0.26) 770.07 (0.22)0.07 (0.22) 0.68 (0.27)*0.68 (0.27)* 0.50 (0.20)*0.50 (0.20)*

Poor premorbid social adjustmentPoor premorbid social adjustment 770.92 (0.20)***0.92 (0.20)*** 0.46 (0.18)*0.46 (0.18)* 770.09 (0.18)0.09 (0.18) 0.39 (0.18)*0.39 (0.18)* 0.58 (0.17)***0.58 (0.17)***

770.70 (0.32)*0.70 (0.32)* 0.24 (0.24)0.24 (0.24) 0.00.01 (0.20)1 (0.20) 0.18 (0.24)0.18 (0.24) 0.54 (0.19)**0.54 (0.19)**

Premorbid personality disorderPremorbid personality disorder 770.77 (0.23)***0.77 (0.23)*** 0.33 (0.19)0.33 (0.19) 0.14 (0.19)0.14 (0.19) 0.36 (0.20)0.36 (0.20) 0.57 (0.18)**0.57 (0.18)**

770.45 (0.36)0.45 (0.36) 0.24 (0.26)0.24 (0.26) 0.31 (0.22)0.31 (0.22) 0.27 (0.26)0.27 (0.26) 0.52 (0.20)*0.52 (0.20)*

Stressor before onsetStressor before onset 0.74 (0.28)*0.74 (0.28)* 771.03 (0.34)**1.03 (0.34)** 770.06 (0.27)0.06 (0.27) 0.85 (0.29)**0.85 (0.29)** 770.13 (0.28)0.13 (0.28)

0.32 (0.47)0.32 (0.47) 770.83 (0.41)*0.83 (0.41)* 770.26 (0.33)0.26 (0.33) 1.18 (0.45)1.18 (0.45) 0.04 (0.32)0.04 (0.32)

Age at onset (years)Age at onset (years) 770.26 (0.41)0.26 (0.41) 770.77 (0.40)0.77 (0.40) 770.16 (0.40)0.16 (0.40) 0.33 (0.41)0.33 (0.41) 0.00.01 (0.40)1 (0.40)

771.08 (0.75)1.08 (0.75) 770.35 (0.57)0.35 (0.57) 770.39 (0.47)0.39 (0.47) 0.69 (0.57)0.69 (0.57) 0.36 (0.45)0.36 (0.45)

Mode of onset (more insidious)Mode of onset (more insidious) 770.62 (0.19)**0.62 (0.19)** 0.07 (0.17)0.07 (0.17) 770.16 (0.16)0.16 (0.16) 0.23 (0.18)0.23 (0.18) 0.69 (0.17)***0.69 (0.17)***

770.71 (0.30)*0.71 (0.30)* 0.14 (0.24)0.14 (0.24) 770.19 (0.19)0.19 (0.19) 0.31 (0.25)0.31 (0.25) 0.82 (0.20)***0.82 (0.20)***

Impairmentduring episodes or exacerbationsImpairmentduring episodes or exacerbations 0.37 (0.36)0.37 (0.36) 0.35 (0.33)0.35 (0.33) 0.69 (0.39)0.69 (0.39) 0.94 (0.46)*0.94 (0.46)* 0.35 (0.40)0.35 (0.40)

0.37 (0.84)0.37 (0.84) 0.44 (0.51)0.44 (0.51) 0.82 (0.45)0.82 (0.45) 0.89 (0.59)*0.89 (0.59)* 0.48 (0.46)0.48 (0.46)

Bad remissions or no recoveryBad remissions or no recovery 770.98 (0.22)***0.98 (0.22)*** 0.55 (0.23)*0.55 (0.23)* 770.00.01 (0.25)1 (0.25) 0.71 (0.23)**0.71 (0.23)** 1.06 (0.30)***1.06 (0.30)***

771.15 (0.44)*1.15 (0.44)* 0.55 (0.33)0.55 (0.33) 770.15 (0.30)0.15 (0.30) 0.80 (0.34)*0.80 (0.34)* 1.19 (0.35)***1.19 (0.35)***

DeteriorationDeterioration 771.32 (0.27)***1.32 (0.27)*** 0.87 (0.29)**0.87 (0.29)** 0.00 (0.29)0.00 (0.29) 0.56 (0.29)0.56 (0.29) 0.19 (0.31)0.19 (0.31)

770.67 (0.55)0.67 (0.55) 0.26 (0.44)0.26 (0.44) 0.20 (0.36)0.20 (0.36) 0.07 (0.44)0.07 (0.44) 770.08 (0.38)0.08 (0.38)

No response to neurolepticsNo response to neuroleptics 770.52 (0.31)0.52 (0.31) 0.52 (0.26)*0.52 (0.26)* 770.37 (0.24)0.37 (0.24) 0.35 (0.26)0.35 (0.26) 0.63 (0.22)**0.63 (0.22)**

770.56 (0.46)0.56 (0.46) 0.44 (0.34)0.44 (0.34) 770.39 (0.28)0.39 (0.28) 0.31 (0.33)0.31 (0.33) 0.63 (0.25)*0.63 (0.25)*

Course (worse)Course (worse) 770.83 (0.16)***0.83 (0.16)*** 0.35 (0.15)*0.35 (0.15)* 770.30 (0.15)0.30 (0.15) 0.51 (0.16)**0.51 (0.16)** 1.18 (0.18)***1.18 (0.18)***

770.52 (0.29)0.52 (0.29) 0.11 (0.21)0.11 (0.21) 770.21 (0.18)0.21 (0.18) 0.29 (0.22)0.29 (0.22) 1.12 (0.19)***1.12 (0.19)***

**PP550.05, **0.05, **PP550.05 after Bonferroni correction for the number of clinical characteristics, ***0.05 after Bonferroni correction for the number of clinical characteristics, ***PP550.01after Bonferroni correction for the number of clinical characteristics.0.01after Bonferroni correction for the number of clinical characteristics.

Fig. 2Fig. 2 Negative symptoms factor score of patientsNegative symptoms factor score of patients

with schizophrenia separated into groups accordingwith schizophrenia separated into groups according

to the course of their illness. 2: multiple episodesto the course of their illness. 2: multiple episodes

with good recovery between; 3: multiple episodeswith good recovery between; 3: multiple episodes

with partial recovery between; 4: continuouswith partial recovery between; 4: continuous

chronic illness; 5: continuous chronic illness withchronic illness; 5: continuous chronic illness with

deterioration.Dots showmeans for each group anddeterioration.Dots showmeans for each group and

bars represent 95% confidence intervals.bars represent 95% confidence intervals.
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Intra-group variation of factor scores andIntra-group variation of factor scores and

considerable overlap between diagnosticconsiderable overlap between diagnostic

groups is cited by van Osgroups is cited by van Os et alet al (1996). In(1996). In

the study by Ratakondathe study by Ratakonda et alet al (1998) the(1998) the

patients with schizophrenia scored higherpatients with schizophrenia scored higher

in the negative symptoms factor and thein the negative symptoms factor and the

positive factor and, to a lesser extent, alsopositive factor and, to a lesser extent, also

in the disorganisation factor, than thein the disorganisation factor, than the

patients without schizophrenia. The latterpatients without schizophrenia. The latter

group, however, was a mixed diagnosticgroup, however, was a mixed diagnostic

group including 65 individuals with moodgroup including 65 individuals with mood

disorders, 16 with delusional disorder anddisorders, 16 with delusional disorder and

21 with various other psychotic disorders21 with various other psychotic disorders

(Ratakonda(Ratakonda et alet al, 1998). As in our study,, 1998). As in our study,

the participants with affective psychosisthe participants with affective psychosis

were found to score higher in mania andwere found to score higher in mania and

depression and lower in positive and nega-depression and lower in positive and nega-

tive symptom factors, with considerabletive symptom factors, with considerable

overlap between diagnostic categories inoverlap between diagnostic categories in

the van Osthe van Os et alet al (1999) study, but no de-(1999) study, but no de-

tailed presentation of the factor distribu-tailed presentation of the factor distribu-

tions was made. Factor score distributiontions was made. Factor score distribution

across categories of individuals withacross categories of individuals with

affective psychosisaffective psychosis v.v. non-affective psycho-non-affective psycho-

sis is presented in the van Ossis is presented in the van Os et alet al (2000)(2000)

study. The overlap of scores for negativestudy. The overlap of scores for negative

symptom, disorganisation and positivesymptom, disorganisation and positive

symptom factors is much greater than thesymptom factors is much greater than the

respective overlap in our sample; the inclu-respective overlap in our sample; the inclu-

sion of patients with schizoaffective dis-sion of patients with schizoaffective dis-

order in the affective psychosis group oforder in the affective psychosis group of

the van Osthe van Os et alet al study may be an explana-study may be an explana-

tion for this. In the most recent study bytion for this. In the most recent study by

LindenmayerLindenmayer et alet al (2004), the factors were(2004), the factors were

derived by separate analyses for the diag-derived by separate analyses for the diag-

nostic groups of schizophrenia and moodnostic groups of schizophrenia and mood

disorders, and only a few differences indisorders, and only a few differences in

symptoms between the diagnostic groupssymptoms between the diagnostic groups

are mentioned.are mentioned.

Correlation of factor scoresCorrelation of factor scores
with other clinical characteristicswith other clinical characteristics
which were not included in thewhich were not included in the
factor analysisfactor analysis

Mania, reality distortion and disorganisa-Mania, reality distortion and disorganisa-

tion factor scores are associated with var-tion factor scores are associated with var-

ious clinical characteristics, but most ofious clinical characteristics, but most of

these associations are lost when diagnosisthese associations are lost when diagnosis

is controlled for by multiple regressionis controlled for by multiple regression

(Table 3). The negative symptoms factor(Table 3). The negative symptoms factor

score is the onlyscore is the only factor score which showsfactor score which shows

significant associations with more thansignificant associations with more than

one of the clinical characteristics when gen-one of the clinical characteristics when gen-

der, age and diagnosis are controlled forder, age and diagnosis are controlled for

and multiple testing is taken into account.and multiple testing is taken into account.

Negative symptoms factor score is posi-Negative symptoms factor score is posi-

tively associated with poor premorbidtively associated with poor premorbid

performance (social and occupational),performance (social and occupational),

premorbid personality disorder, morepremorbid personality disorder, more

insidious onset, bad remissions or noinsidious onset, bad remissions or no

recovery between episodes, no response torecovery between episodes, no response to

neuroleptics, and worse course of theneuroleptics, and worse course of the

illness.illness.

Those associations the significance ofThose associations the significance of

which is lost after controlling for diagnosiswhich is lost after controlling for diagnosis

are mainly concerned with differences be-are mainly concerned with differences be-

tween diagnostic groups (of schizophreniatween diagnostic groups (of schizophrenia

vv. mood disorder), and do not reflect a real. mood disorder), and do not reflect a real

relation between the factor score and therelation between the factor score and the

clinical characteristic other than that whichclinical characteristic other than that which

connects the clinical characteristic with aconnects the clinical characteristic with a

specific diagnosis.specific diagnosis.

In all eight other studies, which ex-In all eight other studies, which ex-

amined the correlation between psycho-amined the correlation between psycho-

pathological dimensions and clinicalpathological dimensions and clinical

characteristics, the negative factor wascharacteristics, the negative factor was

found to be associated with at least onefound to be associated with at least one

characteristic indicating either poorcharacteristic indicating either poor

premorbid functioning (Gurejepremorbid functioning (Gureje et alet al,,

1995; Lenzenweger & Dworkin, 1996;1995; Lenzenweger & Dworkin, 1996;

RatakondaRatakonda et alet al, 1998; Wickham, 1998; Wickham et alet al,,

2001; Kulhara & Avasthi, 2003), earlier2001; Kulhara & Avasthi, 2003), earlier

or insidious onset (van Osor insidious onset (van Os et alet al, 1996;, 1996;

RatakondaRatakonda et alet al, 1998; Sato, 1998; Sato et alet al, 1998;, 1998;

SatoSato et alet al, 2004), or deteriorating/chronic, 2004), or deteriorating/chronic

course (van Oscourse (van Os et alet al, 1996; Marengo, 1996; Marengo et alet al,,

2000; Wickham2000; Wickham et alet al, 2001). The dimen-, 2001). The dimen-

sion of disorganisation has been found tosion of disorganisation has been found to

be associated with the same characteristicsbe associated with the same characteristics

as the negative symptoms dimension in fiveas the negative symptoms dimension in five

out of the eight studies (Gurejeout of the eight studies (Gureje et alet al, 1995;, 1995;

Lenzenweger & Dworkin, 1996; van OsLenzenweger & Dworkin, 1996; van Os etet

alal, 1996; Ratakonda, 1996; Ratakonda et alet al, 1998; Wickham, 1998; Wickham

et alet al, 2001); the strength of correlations,, 2001); the strength of correlations,

however, was less strong than that of thehowever, was less strong than that of the

negative symptoms dimension (van Osnegative symptoms dimension (van Os etet

alal, 1996; Wickham, 1996; Wickham et alet al, 2001), as was, 2001), as was

the case in our study. The reality distortionthe case in our study. The reality distortion

dimension was found in three studies to bedimension was found in three studies to be

associated with a deteriorating/chronicassociated with a deteriorating/chronic

course or (not very strongly) with a badcourse or (not very strongly) with a bad

3 513 51

Table 4Table 4 Regressions of clinical characteristics on gender, age, diagnosis and factor scores.Regressions of clinical characteristics on gender, age, diagnosis and factor scores.11Values in the first column areValues in the first column are RR-squares (based on the Cox& Snell calculation);-squares (based on the Cox& Snell calculation);

values in the last four columns arevalues in the last four columns are RR-square differences between regressionmodels-square differences between regressionmodels

CharacteristicCharacteristic Model 1Model 1 Model 2Model 2 v.v. model 1model 122 Model 3Model 3 v.v. model 1model 133 Model 4Model 4 v.v. model 3model 344 Model 4Model 4 v.v. model 2model 255

Poor premorbid work adjustmentPoor premorbid work adjustment 0.0330.033 0.125***0.125*** 0.171***0.171*** 0.0150.015 0.061*0.061*

Poor premorbid social adjustmentPoor premorbid social adjustment 0.0190.019 0.191***0.191*** 0.220***0.220*** 0.0280.028 0.057*0.057*

Premorbid personality disorderPremorbid personality disorder 0.0110.011 0.133***0.133*** 0.157***0.157*** 0.0440.044 0.068*0.068*

Stressor before onsetStressor before onset 0.0280.02866 0.0180.018 0.108***0.108*** 0.0080.008 0.098***0.098***

Age at onset (years)Age at onset (years) 0.1690.16966 0.0330.033 0.0220.022 0.0380.038 0.0270.027

Mode of onsetMode of onset 0.0240.024 0.090**0.090** 0.206***0.206*** 0.0060.006 0.122**0.122**

Impairment during episode(s)Impairment during episode(s) 0.0030.003 0.0130.013 0.0410.041 0.0240.024 0.0520.052

Bad remissions or no recoveryBad remissions or no recovery 0.0750.07577 0.232***0.232*** 0.270***0.270*** 0.0280.028 0.066**0.066**

DeteriorationDeterioration 0.0670.0677,87,8 0.265***0.265*** 0.251***0.251*** 0.0260.026 0.0120.012

No response to neurolepticsNo response to neuroleptics 0.0070.007 0.060*0.060* 0.085**0.085** 0.0150.015 0.0400.040

CourseCourse 0.0960.09677 0.254***0.254*** 0.358***0.358*** 0.0200.020 0.124***0.124***

1. Dependent variable: clinical characteristics. Independent variables: model1, gender and age; model 2, gender, age and diagnosis; model 3, gender, age and factor scores; model 4,1. Dependent variable: clinical characteristics. Independent variables: model1, gender and age; model 2, gender, age and diagnosis; model 3, gender, age and factor scores; model 4,
gender, age, diagnosis and factor scores.gender, age, diagnosis and factor scores.
2. Effect of adding diagnosis to gender and age.2. Effect of adding diagnosis to gender and age.
3. Effect of adding factor scores to gender and age.3. Effect of adding factor scores to gender and age.
4. Effect of adding diagnosis to gender, age and factor scores.4. Effect of adding diagnosis to gender, age and factor scores.
5. Effect of adding factor scores to gender, age and diagnosis.5. Effect of adding factor scores to gender, age and diagnosis.
6. Positive association of agewith stressor before onset (6. Positive association of age with stressor before onset (PP¼0.029) and age at onset (0.029) and age at onset (PP¼0.001).0.001).
7. Male gender associatedwith bad remissions or no recovery (7. Male gender associatedwith bad remissions or no recovery (PP¼0.001), deterioration (0.001), deterioration (PP¼0.024), and worse course (0.024), and worse course (PP¼0.001).0.001).
8. Negative association of agewith deterioration (8. Negative association of age with deterioration (PP¼0.022).0.022).
PP values andvalues and RR-square differences (columns 3^6): *-square differences (columns 3^6): *440.05, **0.05, **440.01, ***0.01, ***440.001.0.001.
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outcome (van Osoutcome (van Os et alet al, 1996; Ratakonda, 1996; Ratakonda etet

alal, 1998; Wickham, 1998; Wickham et alet al, 2001). In our, 2001). In our

study, we observed an association of thestudy, we observed an association of the

reality distortion factor with poor premor-reality distortion factor with poor premor-

bid adjustment and poor course, but thesebid adjustment and poor course, but these

correlations were lost when diagnosis wascorrelations were lost when diagnosis was

controlled for. It seems, thus, that the find-controlled for. It seems, thus, that the find-

ings relating reality distortion to a moreings relating reality distortion to a more

severe disorder could be attributed to dif-severe disorder could be attributed to dif-

ferences among the various diagnosticferences among the various diagnostic

groups of patients of the three studies, allgroups of patients of the three studies, all

of which contained mixed populations ofof which contained mixed populations of

people with psychosis (van Ospeople with psychosis (van Os et alet al, 1996;, 1996;

RatakondaRatakonda et alet al, 1998; Wickham, 1998; Wickham et alet al,,

2001). In the only study that included peo-2001). In the only study that included peo-

ple with schizophrenia only, reality distor-ple with schizophrenia only, reality distor-

tion was associated with better premorbidtion was associated with better premorbid

adjustment, suggesting that among patientsadjustment, suggesting that among patients

belonging to one diagnostic category itsbelonging to one diagnostic category its

presence might be an indicator of milderpresence might be an indicator of milder

disease (Lenzenweger & Dworkin, 1996).disease (Lenzenweger & Dworkin, 1996).

The depressive symptoms dimension hasThe depressive symptoms dimension has

not been found in any other study to benot been found in any other study to be

related to another clinical characteristic,related to another clinical characteristic,

which is in accordance with our results.which is in accordance with our results.

Finally, in one study the mania dimensionFinally, in one study the mania dimension

was found to be associated with a betterwas found to be associated with a better

course, a finding which was similar to whatcourse, a finding which was similar to what

was observed in the present study, andwas observed in the present study, and

which was markedly attenuated when diag-which was markedly attenuated when diag-

nosis was taken into account (van Osnosis was taken into account (van Os et alet al,,

1996).1996).

Thus, it seems that our results are quiteThus, it seems that our results are quite

similar to those of previous studies, particu-similar to those of previous studies, particu-

larly if differences between diagnoses arelarly if differences between diagnoses are

taken into account. It should be noted,taken into account. It should be noted,

however, that direct comparisons withhowever, that direct comparisons with

previous findings cannot be made, sinceprevious findings cannot be made, since

the current analysis was based on globalthe current analysis was based on global

premorbid and retrospective items onpremorbid and retrospective items on

course and outcome, whereas prospectivecourse and outcome, whereas prospective

follow-up measures or detailed measuresfollow-up measures or detailed measures

of need were used in other papers.of need were used in other papers.

Relative contributions of diagnosisRelative contributions of diagnosis
and factor scores to theand factor scores to the
explanation of the variabilityexplanation of the variability
of clinical characteristicsof clinical characteristics

According to the comparison between re-According to the comparison between re-

gression models, diagnosis seems to explaingression models, diagnosis seems to explain

by itself the large majority of clinical char-by itself the large majority of clinical char-

acteristics that were examined. Factoracteristics that were examined. Factor

scores were found to add to the explanationscores were found to add to the explanation

of the variability of these characteristics,of the variability of these characteristics,

even when diagnosis had already beeneven when diagnosis had already been

taken into account. On the other hand,taken into account. On the other hand,

when factor scores were first used to ex-when factor scores were first used to ex-

plain the variability of the clinical picture,plain the variability of the clinical picture,

diagnosis did not seem to add anything todiagnosis did not seem to add anything to

the explanation. It appears, thus, that thethe explanation. It appears, thus, that the

Kraepelinian subdivision can be almost per-Kraepelinian subdivision can be almost per-

fectly derived from the five symptomfectly derived from the five symptom

dimensions, as was also shown by thedimensions, as was also shown by the

results of the discriminant analysis weresults of the discriminant analysis we

performed.performed.

CategoricalCategorical vv. dimensional approaches. dimensional approaches

were compared in a number of studies,were compared in a number of studies,

generally showing (as was the case in ourgenerally showing (as was the case in our

study) that dimensions are more useful thanstudy) that dimensions are more useful than

diagnostic categories as predictors of clini-diagnostic categories as predictors of clini-

cal course and treatment decisions (vancal course and treatment decisions (van

OsOs et alet al, 1996, 1999; Peralta, 1996, 1999; Peralta et alet al, 2002;, 2002;

RosenmanRosenman et alet al, 2003)., 2003).

The finding that dimensions explainThe finding that dimensions explain

more of the clinical characteristics, course,more of the clinical characteristics, course,

and use of services than do diagnoses, hasand use of services than do diagnoses, has

led to proposals that the dimensional ap-led to proposals that the dimensional ap-

proach should be considered indispensableproach should be considered indispensable

for clinical management, alongside the usefor clinical management, alongside the use

of categorical diagnosis (van Osof categorical diagnosis (van Os et alet al,,

1999; Salokangas1999; Salokangas et alet al, 2002; Rosenman, 2002; Rosenman

et alet al, 2003; van Os & Verdoux, 2003)., 2003; van Os & Verdoux, 2003).

Our findings, however, show that the num-Our findings, however, show that the num-

ber of clinical characteristics whose varia-ber of clinical characteristics whose varia-

bility is explained to a satisfactory levelbility is explained to a satisfactory level

by diagnosis alone is quite high, and doesby diagnosis alone is quite high, and does

not fall short of the number of characteris-not fall short of the number of characteris-

tics the variability of which is explained bytics the variability of which is explained by

the factors alone. Furthermore, in the stu-the factors alone. Furthermore, in the stu-

dies by Peraltadies by Peralta et alet al (2002) and Rosenman(2002) and Rosenman

et alet al (2003), the difference in the explana-(2003), the difference in the explana-

tory potential of diagnosistory potential of diagnosis v.v. that of dimen-that of dimen-

sions was overall not very large, indicatingsions was overall not very large, indicating

that categorical diagnoses as used today inthat categorical diagnoses as used today in

psychiatry are quite robust and convey apsychiatry are quite robust and convey a

large amount of information. In thatlarge amount of information. In that

sense, the diagnostic categories which aresense, the diagnostic categories which are

available seem to be sufficient as a first-available seem to be sufficient as a first-

order approximation, given also that theirorder approximation, given also that their

use is the most cost-effective approach foruse is the most cost-effective approach for

communication between clinicians and in-communication between clinicians and in-

itial understanding of the patient. On theitial understanding of the patient. On the

other hand, since dimensions are generallyother hand, since dimensions are generally

found to add to the information containedfound to add to the information contained

in diagnosis, the dimensional approach of-in diagnosis, the dimensional approach of-

fers a much better perspective into thefers a much better perspective into the

symptoms and characteristics of the illness,symptoms and characteristics of the illness,

and is useful for an in-depth understandingand is useful for an in-depth understanding

of the individual patient and for researchof the individual patient and for research

purposes.purposes.

General comments and conclusionsGeneral comments and conclusions

There are some limitations to the presentThere are some limitations to the present

study. First, the sample is relatively smallstudy. First, the sample is relatively small

and was recruited for the special purposeand was recruited for the special purpose

of a family study. Individuals with moodof a family study. Individuals with mood

disorders, in particular, were selected onlydisorders, in particular, were selected only

if they also had exhibited psychoticif they also had exhibited psychotic

symptoms, whereas the sample of par-symptoms, whereas the sample of par-

ticipants with diagnoses other than schizo-ticipants with diagnoses other than schizo-

phrenia or mood disorders was ratherphrenia or mood disorders was rather

small. On the other hand, this recruitmentsmall. On the other hand, this recruitment

procedure meant that all participants haveprocedure meant that all participants have

been very rigorously examined by the samebeen very rigorously examined by the same

few individuals. Another limitation of thefew individuals. Another limitation of the

study is that it relies on retrospective ratherstudy is that it relies on retrospective rather

than prospective data.than prospective data.

In spite of these limitations, variousIn spite of these limitations, various

conclusions can be drawn. A five-conclusions can be drawn. A five-

dimension structure comprising mania,dimension structure comprising mania,

reality distortion, depression, disorganisa-reality distortion, depression, disorganisa-

tion and negative symptoms seems to betion and negative symptoms seems to be

most appropriate to explain the symptomsmost appropriate to explain the symptoms

of people with psychosis. The scores of allof people with psychosis. The scores of all

factors are more variable in schizophreniafactors are more variable in schizophrenia

than in mood disorders, mania is the bestthan in mood disorders, mania is the best

discriminator between schizophrenia anddiscriminator between schizophrenia and

affective psychosis, and the factor of nega-affective psychosis, and the factor of nega-

tive symptoms is bimodal in schizophrenia.tive symptoms is bimodal in schizophrenia.

In addition, the negative symptoms factorIn addition, the negative symptoms factor

seems to be the most robust of all, withseems to be the most robust of all, with

its scores strongly correlated to variousits scores strongly correlated to various

other clinical factors that relate to premor-other clinical factors that relate to premor-

bid features, onset and course of the disor-bid features, onset and course of the disor-

der. Finally, the contribution of factors toder. Finally, the contribution of factors to

the understanding of symptoms of a giventhe understanding of symptoms of a given

individual is found to be important,individual is found to be important,

although it is also shown that the contribu-although it is also shown that the contribu-

tion of Kraepelinian diagnosis is quite hightion of Kraepelinian diagnosis is quite high

as well.as well.
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