
BackgroundBackground There have beenrecentTherehave beenrecent

advances inthe identification of people atadvances inthe identification of people at

highriskof psychosis andpsychologicalhighriskof psychosis andpsychological

treatments have shownpromise fortreatments have shownpromise for

prevention.prevention.

AimsAims To compare the longitudinalTo compare the longitudinal

course of psychotic experiences andcourse of psychotic experiences and

emotional dysfunction inhigh-riskemotional dysfunction inhigh-risk

participants receivingcognitive therapyparticipants receivingcognitive therapy

withthose receiving treatment asusual.withthose receiving treatment as usual.

MethodMethod Data froma recentData froma recent

randomised controlled trial of cognitiverandomised controlled trial of cognitive

therapy for people at riskof developingtherapy for people at riskof developing

psychosiswere utilised to examine threepsychosiswere utilised to examine three

different statisticalmodels thatweredifferent statisticalmodels thatwere

based on 432 measurements of psychoticbased on 432 measurements of psychotic

experiences and 421of emotionalexperiences and 421of emotional

dysfunction (anxiety^depression)dysfunction (anxiety^depression)

contributed by 57 participants across thecontributedby 57 participants across the

13 measurementoccasions (monthly13 measurementoccasions (monthly

monitoring for ayear).monitoring for ayear).

ResultsResults Psychotic experiences andPsychotic experiences and

emotional dysfunctionwere correlatedemotional dysfunctionwere correlated

and decreased significantlyover theand decreased significantlyover the

course ofthe study, withmostcourse ofthe study, withmost

improvement inthe earlymonths.Theimprovement in the earlymonths.The

reduction inpositive symptoms, butnotreduction inpositive symptoms, but not

emotional dysfunction, was enhancedbyemotional dysfunction, was enhancedby

allocationto cognitive therapy.allocationto cognitive therapy.

ConclusionsConclusions Psychotic experiencesPsychotic experiences

and emotional dysfunction appear toand emotional dysfunction appear to

interact inpeople at riskof developinginteract inpeople at riskof developing

psychosis.There appears to be a specificpsychosis.There appears to be a specific

benefitof cognitive therapy.benefitof cognitive therapy.
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YungYung et alet al (1998) have developed opera-(1998) have developed opera-

tional criteria which predict the onset of ational criteria which predict the onset of a

psychotic disorder and identify four sub-psychotic disorder and identify four sub-

groups at ultra-high risk of incipient psy-groups at ultra-high risk of incipient psy-

chosis (termed the at-risk mental states).chosis (termed the at-risk mental states).

In their work at the Personal AssessmentIn their work at the Personal Assessment

and Crisis Evaluation (PACE) clinic, Yungand Crisis Evaluation (PACE) clinic, Yung

and colleagues classify at-risk mental statesand colleagues classify at-risk mental states

as consisting of state and trait-plus-stateas consisting of state and trait-plus-state

risk factors. State risk factors are definedrisk factors. State risk factors are defined

by the presence of either transient psychoticby the presence of either transient psychotic

experiences (brief limited intermittent psy-experiences (brief limited intermittent psy-

chotic experiences) or attenuated (subclini-chotic experiences) or attenuated (subclini-

cal psychotic) symptoms, both of whichcal psychotic) symptoms, both of which

use duration and severity criteria. Trait-use duration and severity criteria. Trait-

plus-state risk factors are operationally de-plus-state risk factors are operationally de-

fined by the presence of a recent deteriora-fined by the presence of a recent deteriora-

tion in functioning plus either a first-degreetion in functioning plus either a first-degree

relative with a history of psychosis or pre-relative with a history of psychosis or pre-

existingexisting schizotypal personality disorder.schizotypal personality disorder.

Using these criteria YungUsing these criteria Yung et alet al (1998) iden-(1998) iden-

tified a high-risk cohort and reported thattified a high-risk cohort and reported that

40% of their sample made the transition40% of their sample made the transition

to psychosis over a 9-month period.to psychosis over a 9-month period.

An intervention based upon cognitiveAn intervention based upon cognitive

therapy has been shown to reduce transi-therapy has been shown to reduce transi-

tion to psychosis at 12-month follow-uption to psychosis at 12-month follow-up

in a randomised controlled trial of 58 peo-in a randomised controlled trial of 58 peo-

ple who met criteria for at-risk mental stateple who met criteria for at-risk mental state

(Morrison(Morrison et alet al, 2004), where transition to, 2004), where transition to

psychosis was the primary outcome.psychosis was the primary outcome.

Although this study provides evidence sup-Although this study provides evidence sup-

porting cognitive therapy for people at highporting cognitive therapy for people at high

risk, there has been little empirical workrisk, there has been little empirical work

substantiating the theoretical underpin-substantiating the theoretical underpin-

nings of how cognitive therapy influencesnings of how cognitive therapy influences

the progression of symptoms in this popu-the progression of symptoms in this popu-

lation.lation.

There is a general recognition thatThere is a general recognition that

stress and anxiety have important roles tostress and anxiety have important roles to

play in the development of psychosis (Zubinplay in the development of psychosis (Zubin

& Spring, 1977), and it is clear that psycho-& Spring, 1977), and it is clear that psycho-

sis itself can be an anxiety-provokingsis itself can be an anxiety-provoking

experience. This view is consistent withexperience. This view is consistent with

the description of the psychosis prodromethe description of the psychosis prodrome

as an interaction between positive symp-as an interaction between positive symp-

toms and ‘neurotic’ symptoms (Yung &toms and ‘neurotic’ symptoms (Yung &

McGorry, 1996). Neurotic symptoms occurMcGorry, 1996). Neurotic symptoms occur

earlier in the prodrome (Hafnerearlier in the prodrome (Häfner et alet al, 1995), 1995)

and are hypothesised to promote the emer-and are hypothesised to promote the emer-

gence of positive symptoms. These neuroticgence of positive symptoms. These neurotic

and positive symptoms are, therefore, ex-and positive symptoms are, therefore, ex-

pected to be related by positive feedback,pected to be related by positive feedback,

underlying the development of full-blownunderlying the development of full-blown

psychosis over time (Freeman & Garety,psychosis over time (Freeman & Garety,

2003).2003).

We are unaware of any studies describ-We are unaware of any studies describ-

ing the joint longitudinal development ofing the joint longitudinal development of

positive symptoms alongside emotionalpositive symptoms alongside emotional

dysfunction in the psychosis prodromes.dysfunction in the psychosis prodromes.

One study examined the time course ofOne study examined the time course of

symptom emergence in the prodrome, butsymptom emergence in the prodrome, but

this was based on retrospectively recalledthis was based on retrospectively recalled

symptoms (Hafnersymptoms (Häfner et alet al, 1995). In the pre-, 1995). In the pre-

sent study we aim to model the develop-sent study we aim to model the develop-

ment of positive symptoms of psychosisment of positive symptoms of psychosis

with emotional dysfunction over time in awith emotional dysfunction over time in a

high-risk sample. We also hypothesise thathigh-risk sample. We also hypothesise that

cognitive therapy will reduce levels of posi-cognitive therapy will reduce levels of posi-

tive symptoms and emotional dysfunctiontive symptoms and emotional dysfunction

in the high-risk participants over time.in the high-risk participants over time.

METHODMETHOD

ParticipantsParticipants

Participants were 57 help-seeking individ-Participants were 57 help-seeking individ-

uals who were considered by the referraluals who were considered by the referral

agencies to meet criteria for the study. Re-agencies to meet criteria for the study. Re-

ferral agencies were primary care teamsferral agencies were primary care teams

(including general practitioners, practice(including general practitioners, practice

nurses and psychological therapists), stu-nurses and psychological therapists), stu-

dent counselling services, accident anddent counselling services, accident and

emergency departments, specialist servicesemergency departments, specialist services

(e.g. community drug and alcohol teams,(e.g. community drug and alcohol teams,

child and adolescent psychiatry and adultchild and adolescent psychiatry and adult

psychiatry services) and voluntary sectorpsychiatry services) and voluntary sector

agencies (such as carers’ organisations).agencies (such as carers’ organisations).

Specific state risk factors were opera-Specific state risk factors were opera-

tionally defined by the presence of eithertionally defined by the presence of either

transient psychotic symptoms (termed brieftransient psychotic symptoms (termed brief

limited intermittent psychotic symptoms)limited intermittent psychotic symptoms)

or attenuated (subclinical) psychotic symp-or attenuated (subclinical) psychotic symp-

toms, both of which were defined usingtoms, both of which were defined using

an adaptation of the PACE duration and se-an adaptation of the PACE duration and se-

verity criteria (Yungverity criteria (Yung et alet al, 1996) based on, 1996) based on

the Positive and Negative Syndrome Scalethe Positive and Negative Syndrome Scale

(PANSS; Kay & Opler, 1987) cut-off scores(PANSS; Kay & Opler, 1987) cut-off scores

described in the original trial (Morrisondescribed in the original trial (Morrison etet

alal, 2004). Trait-plus-state risk factors, 2004). Trait-plus-state risk factors areare

operationally defined by the presence ofoperationally defined by the presence of

an at-risk mental state (defined for thean at-risk mental state (defined for the

purposes of this study as scoring for case-purposes of this study as scoring for case-

ness on the General Health Questionnaireness on the General Health Questionnaire

(Goldberg & Hillier, 1979) and/or a recent(Goldberg & Hillier, 1979) and/or a recent

deterioration in function of 30 points ordeterioration in function of 30 points or

more on the Global Assessment of Func-more on the Global Assessment of Func-

tioning (American Psychiatric Association,tioning (American Psychiatric Association,
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1994) plus either a first-degree relative with1994) plus either a first-degree relative with

a history of any psychotic disorder or aa history of any psychotic disorder or a

diagnosis of schizotypal personality disor-diagnosis of schizotypal personality disor-

der in the participant. Potential participantsder in the participant. Potential participants

of less than 16 or more than 36 years wereof less than 16 or more than 36 years were

considered to be outside the maximum riskconsidered to be outside the maximum risk

period for psychosis and were excluded.period for psychosis and were excluded.

Current or past receipt of antipsychoticCurrent or past receipt of antipsychotic

medication was an exclusion criterion.medication was an exclusion criterion.

The mean age of the high-risk sample wasThe mean age of the high-risk sample was

22.1 years (s.d.22.1 years (s.d.¼4.4) and the male to4.4) and the male to

female ratio was 40:18.female ratio was 40:18.

MeasuresMeasures

The measure used to assess suitability forThe measure used to assess suitability for

inclusion and to monitor symptoms and ex-inclusion and to monitor symptoms and ex-

periences over time was the PANSS (Kay &periences over time was the PANSS (Kay &

Opler, 1987), a clinician-administered 30-Opler, 1987), a clinician-administered 30-

item semi-structured interview. The PANSSitem semi-structured interview. The PANSS

has three sub-scales to measure positive,has three sub-scales to measure positive,

general and negative symptoms. However,general and negative symptoms. However,

for this analysis we utilised the five-factorfor this analysis we utilised the five-factor

solution of negative, disorganised, positive,solution of negative, disorganised, positive,

excited, and anxiety and depressionexcited, and anxiety and depression

(Emsley(Emsley et alet al, 2003). Positive symptoms, 2003). Positive symptoms

and emotional dysfunction (anxiety–de-and emotional dysfunction (anxiety–de-

pression) scores were then computed basedpression) scores were then computed based

upon this five-factor PANSS solution. Theupon this five-factor PANSS solution. The

five-factor solution computes positivefive-factor solution computes positive

symptoms to consist of delusions P1, unu-symptoms to consist of delusions P1, unu-

sual thought content G9, hallucinatory be-sual thought content G9, hallucinatory be-

haviour P3, suspiciousness P6, grandiosityhaviour P3, suspiciousness P6, grandiosity

P5, and lackP5, and lack of judgement and insightof judgement and insight

G12. Anxiety–G12. Anxiety–depression is made up ofdepression is made up of

the following items: anxiety G2, tensionthe following items: anxiety G2, tension

G4, depression G6, guilt feelings G3 andG4, depression G6, guilt feelings G3 and

somatic concern G1.somatic concern G1.

ProcedureProcedure

The study was a randomised controlledThe study was a randomised controlled

trial of cognitive therapy for people consid-trial of cognitive therapy for people consid-

ered at high risk of psychosis. People wereered at high risk of psychosis. People were

referred to the trial if they were help-seek-referred to the trial if they were help-seek-

ing and met entry criteria. Individuals wereing and met entry criteria. Individuals were

then assessed by members of the researchthen assessed by members of the research

team using the PANSS to assess suitability.team using the PANSS to assess suitability.

Those found suitable were randomly allo-Those found suitable were randomly allo-

cated to monitoring or monitoring pluscated to monitoring or monitoring plus

cognitive therapy. For both arms the moni-cognitive therapy. For both arms the moni-

toring consisted of being seen by a membertoring consisted of being seen by a member

of the research team at monthly intervalsof the research team at monthly intervals

for PANSS assessment over the course offor PANSS assessment over the course of

1 year. Full details regarding the study de-1 year. Full details regarding the study de-

sign and intervention are provided else-sign and intervention are provided else-

where (French & Morrison, 2004;where (French & Morrison, 2004;

MorrisonMorrison et alet al, 2004)., 2004).

Statistical analysisStatistical analysis

Significance level (Significance level (aa) was set at 0.05. Anal-) was set at 0.05. Anal-

yses were conducted in SPSS for Windowsyses were conducted in SPSS for Windows

version 11.5 using the linear ‘mixed mod-version 11.5 using the linear ‘mixed mod-

els’ procedure. We used multivariate, multi-els’ procedure. We used multivariate, multi-

level, latent growth curve models (Singer &level, latent growth curve models (Singer &

Willett, 2003) to characterise the jointWillett, 2003) to characterise the joint

development of positive symptoms anddevelopment of positive symptoms and

emotional dysfunction over time and toemotional dysfunction over time and to

study the effects of explanatory variablesstudy the effects of explanatory variables

(cognitive therapy and individual differ-(cognitive therapy and individual differ-

ences) on this longitudinal development.ences) on this longitudinal development.

Latent growth curve models separateLatent growth curve models separate

the analysis of change over time into twothe analysis of change over time into two

components or levels. Level 1 representscomponents or levels. Level 1 represents

within-person change, i.e. ‘growth’,within-person change, i.e. ‘growth’,

whereas level 2 represents the variance inwhereas level 2 represents the variance in

growth patterns across individuals. Levelgrowth patterns across individuals. Level

1 effects are based upon the measured or1 effects are based upon the measured or

‘fixed’ values of observed variables and‘fixed’ values of observed variables and

are therefore referred to as fixed effects.are therefore referred to as fixed effects.

Change is represented at level 2 using ran-Change is represented at level 2 using ran-

dom variables (i.e. random effects) baseddom variables (i.e. random effects) based

upon the variation in the observed scoresupon the variation in the observed scores

not accounted for by the fixed effects. Thenot accounted for by the fixed effects. The

distributional form of the random effectsdistributional form of the random effects

is assumed rather than measured; here theis assumed rather than measured; here the

random effects were specified as normallyrandom effects were specified as normally

distributed with a mean of zero and withdistributed with a mean of zero and with

variances and covariances to be estimated.variances and covariances to be estimated.

Mixed models are more general thanMixed models are more general than

multivariate analysis of covariancemultivariate analysis of covariance

(MANCOVA) because MANCOVA does(MANCOVA) because MANCOVA does

not account for the multilevel structure ofnot account for the multilevel structure of

longitudinal data, whereby measurementlongitudinal data, whereby measurement

occasions (level 1) are clustered withinoccasions (level 1) are clustered within

individuals (level 2; Goldstein, 1995). Inindividuals (level 2; Goldstein, 1995). In

addition the SPSS mixed-models procedureaddition the SPSS mixed-models procedure

allows much greater flexibility than MAN-allows much greater flexibility than MAN-

COVA in modelling residual covarianceCOVA in modelling residual covariance

structures, i.e. the non-independence of re-structures, i.e. the non-independence of re-

siduals owing to correlation of scores oversiduals owing to correlation of scores over

time and correlation between dependenttime and correlation between dependent

variables. Ignoring or mis-specifying suchvariables. Ignoring or mis-specifying such

effects gives biased estimates of standardeffects gives biased estimates of standard

errors, leading to incorrect inference owingerrors, leading to incorrect inference owing

to inflated type I error (Singer & Willett,to inflated type I error (Singer & Willett,

2003).2003).

The SPSS mixed-models procedureThe SPSS mixed-models procedure

allows model estimation using full-allows model estimation using full-

information maximum likelihood. Maxim-information maximum likelihood. Maxim-

um likelihood-derived parameter estimatesum likelihood-derived parameter estimates

are unbiased in the presence of missing dataare unbiased in the presence of missing data

if the omitted occasions can be consideredif the omitted occasions can be considered

to be missing at random (MAR; Little &to be missing at random (MAR; Little &

Rubin, 1987), i.e. related to covariates orRubin, 1987), i.e. related to covariates or

previous values of the dependent variablesprevious values of the dependent variables

but not the present (unobserved) values ofbut not the present (unobserved) values of

the dependent variables. This is a lessthe dependent variables. This is a less

stringent condition than model estimationstringent condition than model estimation

using pairwise or listwise deletion ofusing pairwise or listwise deletion of

missing values, which both assume datamissing values, which both assume data

missing completely at random (MCAR),missing completely at random (MCAR),

i.e. uncorrelated with any of the measuredi.e. uncorrelated with any of the measured

or unmeasured data.or unmeasured data.

ModelsModels

Three models were fitted to the data. All ofThree models were fitted to the data. All of

the models had the same explanatory vari-the models had the same explanatory vari-

ables, i.e. fixed effects. Four variables de-ables, i.e. fixed effects. Four variables de-

scribed the participant characteristics atscribed the participant characteristics at

baseline: male gender (dummy coded), agebaseline: male gender (dummy coded), age

at initial assessment (mean-centred atat initial assessment (mean-centred at

22.15 years), the presence of family history22.15 years), the presence of family history

of psychosis (dummy coded) and whetherof psychosis (dummy coded) and whether

the participant had been randomised intothe participant had been randomised into

the cognitive therapy condition (dummythe cognitive therapy condition (dummy

coded). Longitudinal effects were modelledcoded). Longitudinal effects were modelled

by assessment month (coded 0 at baselineby assessment month (coded 0 at baseline

to 12 for the final monthly assessment)to 12 for the final monthly assessment)

and the interactions of month with theand the interactions of month with the

other explanatory variables.other explanatory variables.

The first model fitted included the ex-The first model fitted included the ex-

planatory effects above, but did not includeplanatory effects above, but did not include

random effects (i.e. no level 2 components)random effects (i.e. no level 2 components)

and so was not a latent growth curve mod-and so was not a latent growth curve mod-

el. This model was included as a compari-el. This model was included as a compari-

son to provide a test of the usefulness ofson to provide a test of the usefulness of

the linear growth curve framework. In thisthe linear growth curve framework. In this

model the longitudinal dependence amongmodel the longitudinal dependence among

scores was dealt with by specifying ascores was dealt with by specifying a

compound-symmetric covariance structurecompound-symmetric covariance structure

for the residuals. Compound symmetry isfor the residuals. Compound symmetry is

commonly used as the covariance structurecommonly used as the covariance structure

in fixed-effects repeated-measures analysisin fixed-effects repeated-measures analysis

of covariance (ANCOVA) models, such asof covariance (ANCOVA) models, such as

the one implemented in SPSS. It assumesthe one implemented in SPSS. It assumes

constant variance across measurement oc-constant variance across measurement oc-

casions but allows the residuals to be re-casions but allows the residuals to be re-

lated over time by estimating a correlationlated over time by estimating a correlation

parameter for the off-diagonal elements ofparameter for the off-diagonal elements of

the covariance matrix. The residuals for po-the covariance matrix. The residuals for po-

sitive symptoms and emotional dysfunctionsitive symptoms and emotional dysfunction

were also allowed to correlate at each timewere also allowed to correlate at each time

point, as is done in MANOVA models. Thispoint, as is done in MANOVA models. This

model was called Model 0.model was called Model 0.

The next model, Model 1, was a latentThe next model, Model 1, was a latent

growth curve. In addition to fixed effectsgrowth curve. In addition to fixed effects

there was also a random-effects (i.e. levelthere was also a random-effects (i.e. level

2) specification consisting of separate ran-2) specification consisting of separate ran-

dom intercept and slope (i.e. change overdom intercept and slope (i.e. change over

time) parameters for positive symptomstime) parameters for positive symptoms

and emotional dysfunction. The randomand emotional dysfunction. The random

intercepts allowed for between-personintercepts allowed for between-person

heterogeneity at initial assessment not cap-heterogeneity at initial assessment not cap-

tured by the fixed effects. Random slopetured by the fixed effects. Random slope

parameters for month were used to accountparameters for month were used to account

for dependency over assessment occasionsfor dependency over assessment occasions
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and also to allow for variation in slopesand also to allow for variation in slopes

across individuals, again conditional onacross individuals, again conditional on

the fixed effects. The random interceptsthe fixed effects. The random intercepts

and slopes were allowed to correlate freelyand slopes were allowed to correlate freely

(i.e. an unstructured covariance matrix),(i.e. an unstructured covariance matrix),

allowing for non-independence among theallowing for non-independence among the

random parameters. As was done forrandom parameters. As was done for

Model 0, an unstructured residual co-Model 0, an unstructured residual co-

variance matrix was specified acrossvariance matrix was specified across

dependent variables within measurementdependent variables within measurement

occasions to allow for the correlationoccasions to allow for the correlation

between positive symptoms and emotionalbetween positive symptoms and emotional

dysfunction scores at each time point.dysfunction scores at each time point.

Models 0 and 1 treated change overModels 0 and 1 treated change over

time as linear. With many types of humantime as linear. With many types of human

growth and development this is not a realis-growth and development this is not a realis-

tic assumption. For example, cognitivetic assumption. For example, cognitive

therapy is a learning-based interventiontherapy is a learning-based intervention

and learning curves tend to be steeper atand learning curves tend to be steeper at

earlier than later time points (i.e. initialearlier than later time points (i.e. initial

improvement is rapid but rate of changeimprovement is rapid but rate of change

flattens off over time). Model 2 was there-flattens off over time). Model 2 was there-

fore specified as identical to Model 1 butfore specified as identical to Model 1 but

with a non-linear growth trajectory. Thiswith a non-linear growth trajectory. This

was achieved by using a natural log trans-was achieved by using a natural log trans-

formation of month (equal to ln[monthformation of month (equal to ln[month+1]+1]

to avoid taking the log of zero at initial as-to avoid taking the log of zero at initial as-

sessment). This transformation describessessment). This transformation describes

change as steeper over initial time pointschange as steeper over initial time points

and flattening to asymptote over time.and flattening to asymptote over time.

The relative adequacy of model fit wasThe relative adequacy of model fit was

assessed using the deviance statistic andassessed using the deviance statistic and

the Akaike information criterion (AIC;the Akaike information criterion (AIC;

Akaike, 1974). Both measures provide aAkaike, 1974). Both measures provide a

relative index of lack of model fit, sorelative index of lack of model fit, so

smaller values imply better fit. The AICsmaller values imply better fit. The AIC

can be defined as the deviance plus twicecan be defined as the deviance plus twice

the number of estimated parameters in thethe number of estimated parameters in the

model, which therefore penalises modelsmodel, which therefore penalises models

for lack of parsimony.for lack of parsimony.

RESULTSRESULTS

All models were based on 432 measure-All models were based on 432 measure-

ments of positive symptoms and 421 ofments of positive symptoms and 421 of

emotional dysfunction contributed by theemotional dysfunction contributed by the

57 participants across the 13 measurement57 participants across the 13 measurement

occasions. The mean number of assess-occasions. The mean number of assess-

ments attended was therefore fewer thanments attended was therefore fewer than

eight. This level of missing data will noteight. This level of missing data will not

bias maximum likelihood model estimatesbias maximum likelihood model estimates

if the data are missing at random, so thisif the data are missing at random, so this

assumption was first evaluated.assumption was first evaluated.

The most obvious cause of missing dataThe most obvious cause of missing data

in out-patient longitudinal research is whenin out-patient longitudinal research is when

participants miss assessment appointmentsparticipants miss assessment appointments

because of current symptom levels; if theybecause of current symptom levels; if they

are particularly poorly (i.e. they don’t feelare particularly poorly (i.e. they don’t feel

well enough to attend) or particularly wellwell enough to attend) or particularly well

(i.e. they feel that attendance is unneces-(i.e. they feel that attendance is unneces-

sary). This would amount to a violationsary). This would amount to a violation

of MAR unless symptom levels were signif-of MAR unless symptom levels were signif-

icantly related with previous measurementicantly related with previous measurement

occasions or covariates. Observed positiveoccasions or covariates. Observed positive

symptoms and emotional dysfunctionsymptoms and emotional dysfunction

scores were highly correlated across adja-scores were highly correlated across adja-

cent assessments (meancent assessments (mean rr¼0.80), suggesting0.80), suggesting

that current symptom levels at a given timethat current symptom levels at a given time

were strongly related to levels at the pre-were strongly related to levels at the pre-

vious time; therefore the MAR assumptionvious time; therefore the MAR assumption

was retained. Figure 1 shows the raw datawas retained. Figure 1 shows the raw data

means and standard errors for positivemeans and standard errors for positive

symptoms and emotional dysfunction oversymptoms and emotional dysfunction over

time according to treatment group.time according to treatment group.

Positive symptoms and emotional dys-Positive symptoms and emotional dys-

function showed a moderate reduction overfunction showed a moderate reduction over

time in both treatment groups. The stand-time in both treatment groups. The stand-

ard errors for the emotional dysfunctionard errors for the emotional dysfunction

scores were much larger than those for thescores were much larger than those for the

positive symptom scores at virtually eachpositive symptom scores at virtually each

time point. The standard errors were alsotime point. The standard errors were also

much larger in the control group than inmuch larger in the control group than in

the treatment group. The three models werethe treatment group. The three models were

estimated and the comparative fit statisticsestimated and the comparative fit statistics

are shown in Table 1.are shown in Table 1.

Table 1 shows that Model 0, a standardTable 1 shows that Model 0, a standard

multivariate repeated-measures modelmultivariate repeated-measures model

without random effects, had the highest de-without random effects, had the highest de-

viance and AIC statistics, and was clearlyviance and AIC statistics, and was clearly

the worst fitting of all the models. Modelthe worst fitting of all the models. Model

2, with the non-linear effect of time, had2, with the non-linear effect of time, had

noticeably lower fit statistics than Modelnoticeably lower fit statistics than Model

1. Model 2 was therefore selected as the1. Model 2 was therefore selected as the

best-fitting model.best-fitting model.

Model-predicted positive symptomsModel-predicted positive symptoms

and emotional dysfunction scores fromand emotional dysfunction scores from

Model 2 are shown in Fig. 2 for the treat-Model 2 are shown in Fig. 2 for the treat-

ment and control groups separately. Therement and control groups separately. There

is a noticeable ‘smoothing’ of the profileis a noticeable ‘smoothing’ of the profile

of the scores when compared with theof the scores when compared with the

observed scores in Fig. 1. This is mostobserved scores in Fig. 1. This is most

evident in the emotional dysfunction scoresevident in the emotional dysfunction scores

of the control group, where the initial dipof the control group, where the initial dip

over the first three study months and subse-over the first three study months and subse-

quent rebound are flattened by the modelquent rebound are flattened by the model

somewhat. However, overall, the summedsomewhat. However, overall, the summed

profiles seem well reproduced by the model.profiles seem well reproduced by the model.

The estimated model parameters forThe estimated model parameters for

Model 2 are shown in Tables 2–4.Model 2 are shown in Tables 2–4.

Table 2 shows the effects of the fixedTable 2 shows the effects of the fixed

effects. The intercepts represent the pre-effects. The intercepts represent the pre-

dicted value of the dependent variablesdicted value of the dependent variables

when the explanatory variables are zero.when the explanatory variables are zero.

Here, this equated to the score at initialHere, this equated to the score at initial

assessment (i.e. monthassessment (i.e. month¼0) for a female0) for a female

participant (maleparticipant (male¼0) of 22.15 years (i.e.0) of 22.15 years (i.e.

mean-centred agemean-centred age¼0) with no family0) with no family

history of psychosis and who had beenhistory of psychosis and who had been

assigned to the control condition (i.e.assigned to the control condition (i.e.

TreatmentTreatment¼0). None of the main effects0). None of the main effects

of male gender, age, history or treatmentof male gender, age, history or treatment

were significant for either positive symp-were significant for either positive symp-

toms or emotional dysfunction (i.e. theretoms or emotional dysfunction (i.e. there

were no significant differences at initialwere no significant differences at initial

assessment).assessment).

Looking at the change in positiveLooking at the change in positive

symptoms over time, there were significantsymptoms over time, there were significant

effects of logmonth and logmonth*treat-effects of logmonth and logmonth*treat-

ment. The effect of logmonth representsment. The effect of logmonth represents

the slope of positive symptoms for the con-the slope of positive symptoms for the con-

trol group (i.e. when the treatment dummytrol group (i.e. when the treatment dummy

variable is zero) and the effect of log-variable is zero) and the effect of log-

month*treatmentmonth*treatment represents the differencerepresents the difference

in slopes when comparing the treatmentin slopes when comparing the treatment

and control groups. Both of these effectsand control groups. Both of these effects

were significant and negative, indicating awere significant and negative, indicating a

reduction in positive symptoms over time.reduction in positive symptoms over time.

These slopes represent the change in posi-These slopes represent the change in posi-

tive symptom scores per unit change intive symptom scores per unit change in

the natural logarithm of the study month.the natural logarithm of the study month.

The antilog of 1 is approximately 2.72, soThe antilog of 1 is approximately 2.72, so

approaching the end of the third studyapproaching the end of the third study

month the positive symptom scores in themonth the positive symptom scores in the

s 8 4s 8 4

Fig. 1Fig. 1 Observedmean scores for positive symptoms and emotional dysfunction (bars represent 95% CI).Observedmean scores for positive symptoms and emotional dysfunction (bars represent 95% CI).
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control group had reduced on average bycontrol group had reduced on average by

1.47 points. By this time the positive symp-1.47 points. By this time the positive symp-

tom scores in the treatment group had re-tom scores in the treatment group had re-

duced significantly more, on average byduced significantly more, on average by

2.47 (i.e. [2.47 (i.e. [771.47]+[1.47]+[771.00]).1.00]).

These effects were for the log-trans-These effects were for the log-trans-

formed month variable and were thereforeformed month variable and were therefore

non-linear over time, with improvementnon-linear over time, with improvement

greater in the early months than in the latergreater in the early months than in the later

ones. The antilog of 2 is 7.39, so to doubleones. The antilog of 2 is 7.39, so to double

the reductions in positive symptom scoresthe reductions in positive symptom scores

given above took well into the eighth studygiven above took well into the eighth study

month. By the study end (month 12, log-month. By the study end (month 12, log-

month 2.48) the mean of control partici-month 2.48) the mean of control partici-

pants’ positive symptoms scores was 3.65pants’ positive symptoms scores was 3.65

points lower than at the study beginning,points lower than at the study beginning,

whereas the average in the treatment groupwhereas the average in the treatment group

had reduced by 6.13.had reduced by 6.13.

There was an additional significant ef-There was an additional significant ef-

fect on the slope of the positive symptomfect on the slope of the positive symptom

scores, the effect of age. The slope of thescores, the effect of age. The slope of the

positive symptom scores was significantpositive symptom scores was significant

and positive for older participants com-and positive for older participants com-

pared with younger ones, meaning thatpared with younger ones, meaning that

the reduction in positive symptoms wasthe reduction in positive symptoms was

slower the older the participant. Thereslower the older the participant. There

was approximately 20 years difference be-was approximately 20 years difference be-

tween the youngest and oldest participants,tween the youngest and oldest participants,

which corresponded to a 20which corresponded to a 20660.070.07¼1.41.4

point difference in the rate of reduction inpoint difference in the rate of reduction in

positive symptom scores.positive symptom scores.

The rate of improvement for emotionalThe rate of improvement for emotional

dysfunction scores was even greater thandysfunction scores was even greater than

for positive symptoms; by study end thefor positive symptoms; by study end the

control group mean had reduced by 5.48control group mean had reduced by 5.48

points and the treatment group by 6.30.points and the treatment group by 6.30.

However, there was no significant differ-However, there was no significant differ-

ence between the slopes for the treatmentence between the slopes for the treatment

and control groups.and control groups.

Table 3 shows the variance/covarianceTable 3 shows the variance/covariance

matrix for the random effects. Althoughmatrix for the random effects. Although

the fixed effects detailed above representthe fixed effects detailed above represent

the scores for groups defined by the expla-the scores for groups defined by the expla-

natory variables, the random effects repre-natory variables, the random effects repre-

sent the variation across individuals insent the variation across individuals in

scores around these means (i.e. unobservedscores around these means (i.e. unobserved

heterogeneity at the person level). The var-heterogeneity at the person level). The var-

iances of the intercept and slope parametersiances of the intercept and slope parameters

are shown on the main diagonal of Table 3.are shown on the main diagonal of Table 3.

Both positive symptoms and emotional dys-Both positive symptoms and emotional dys-

function random intercepts were signifi-function random intercepts were signifi-

cant, confirming the existence ofcant, confirming the existence of

substantial between-person variance at in-substantial between-person variance at in-

itial assessment not accounted for by theitial assessment not accounted for by the

fixed effects. This unobserved heterogeneityfixed effects. This unobserved heterogeneity

was approximately twice as large forwas approximately twice as large for

emotional dysfunction scores as for positiveemotional dysfunction scores as for positive

symptom scores (7.22symptom scores (7.22 v.v. 3.69). There was3.69). There was

also significant unobserved heterogeneityalso significant unobserved heterogeneity

in the slope parameters, showing significantin the slope parameters, showing significant

variability among individuals in the rate ofvariability among individuals in the rate of

improvement that was not accounted for byimprovement that was not accounted for by

the fixed effects.the fixed effects.

Looking at positive symptom scores inLooking at positive symptom scores in

more detail, the square root of the randommore detail, the square root of the random

slope variance of 0.59 gives a standard de-slope variance of 0.59 gives a standard de-

viation of 0.77, so there was a differenceviation of 0.77, so there was a difference

in slope of 1.54 scale points between indi-in slope of 1.54 scale points between indi-

viduals 1 s.d. above and 1 s.d. below theviduals 1 s.d. above and 1 s.d. below the

mean improvement rate of positive symp-mean improvement rate of positive symp-

toms. To put this into perspective, thetoms. To put this into perspective, the

difference in slopes between averagedifference in slopes between average

individuals in the controlindividuals in the control v.v. treatmenttreatment

groups was 1.00 points. So although theregroups was 1.00 points. So although there

was a significant effect of cognitive therapywas a significant effect of cognitive therapy

on the change in positive symptom scores,on the change in positive symptom scores,

the magnitude of this effect was modestthe magnitude of this effect was modest

compared with the otherwise unexplainedcompared with the otherwise unexplained

variation between individuals in improve-variation between individuals in improve-

ment rate.ment rate.

The off-diagonal elements of Table 3The off-diagonal elements of Table 3

show the covariances among the randomshow the covariances among the random

effects, which represent the correlation ineffects, which represent the correlation in

scores not accounted for by the fixed ef-scores not accounted for by the fixed ef-

fects. Some of these covariances were quitefects. Some of these covariances were quite

large, for example the covariance of 0.32large, for example the covariance of 0.32

between the positive symptoms andbetween the positive symptoms and

emotional dysfunction slope parametersemotional dysfunction slope parameters

represents a correlation of 0.40. However,represents a correlation of 0.40. However,

the standard errors for these parametersthe standard errors for these parameters

were similarly large resulting in no signifi-were similarly large resulting in no signifi-

cant correlations among the level 2 randomcant correlations among the level 2 random

effects.effects.

In Table 4 the variance and covarianceIn Table 4 the variance and covariance

of the positive symptoms and emotionalof the positive symptoms and emotional

dysfunction level 1 residuals are shown.dysfunction level 1 residuals are shown.

The variances on the diagonal are merelyThe variances on the diagonal are merely

the errors in model prediction afterthe errors in model prediction after

accounting for all other fixed and randomaccounting for all other fixed and random

effects. As seen for the level 2 randomeffects. As seen for the level 2 random

effects, the emotional dysfunctioneffects, the emotional dysfunction level 1level 1

residuals were twice as variable as the posi-residuals were twice as variable as the posi-

tive symptom residuals. As expected theretive symptom residuals. As expected there

was significant covariance between thewas significant covariance between the

measures (equating to a correlation ofmeasures (equating to a correlation of

rr¼0.18), i.e. measurement occasions result-0.18), i.e. measurement occasions result-

ing in scores higher than expected on oneing in scores higher than expected on one

measure tended to be associated with scoresmeasure tended to be associated with scores

higher on the other measure also.higher on the other measure also.

DISCUSSIONDISCUSSION

Main findingsMain findings

The main finding was that positiveThe main finding was that positive

symptoms of psychosis and emotionalsymptoms of psychosis and emotional

s 8 5s 8 5

Table1Table1 Comparativemodel fit statistics for the threemodelsComparativemodel fit statistics for the threemodels

ModelModel Total parametersTotal parameters DevianceDeviance AICAIC

Model 0 ^ Compound symmetryModel 0 ^ Compound symmetry11 2222 4120.04120.011 4164.04164.011

Model 1 ^ Linear growth curveModel 1 ^ Linear growth curve22 3333 3896.633896.63 3962.633962.63

Model 2 ^ Model 1with log timeModel 2 ^ Model 1with log time33 3333 3887.193887.19 3953.193953.19

AIC, Akaike information criterion.AIC, Akaike information criterion.
1. Model 0 has no level 2 random-effects specification, i.e. a repeated-measures MANCOVA equivalent.1. Model 0 has no level 2 random-effects specification, i.e. a repeated-measures MANCOVA equivalent.
2. Model1is a linear growth curvemodel, with random intercepts and slopes.2. Model1 is a linear growth curvemodel, with random intercepts and slopes.
3. Model 2 has non-linear effect of time.3. Model 2 has non-linear effect of time.

Fig. 2Fig. 2 Predictedmean scores for positive symptoms and emotional dysfunction (bars represent 95% CI).Predictedmean scores for positive symptoms and emotional dysfunction (bars represent 95% CI).
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dysfunction (anxiety–depression) were cor-dysfunction (anxiety–depression) were cor-

related and both decreased significantlyrelated and both decreased significantly

over the course of the study, with the rateover the course of the study, with the rate

of improvement more rapid in the earlyof improvement more rapid in the early

months than in the latter months. The re-months than in the latter months. The re-

duction in positive symptoms, but not emo-duction in positive symptoms, but not emo-

tional dysfunction, was augmented bytional dysfunction, was augmented by

allocation to cognitive therapy. Thereallocation to cognitive therapy. There

was, however, significant between-personwas, however, significant between-person

variation in improvement rate.variation in improvement rate.

The general reduction in both positiveThe general reduction in both positive

symptoms and emotional dysfunction insymptoms and emotional dysfunction in

both treated and untreated groups mightboth treated and untreated groups might

have reflected the influence of regular con-have reflected the influence of regular con-

tact afforded by the monthly assessmenttact afforded by the monthly assessment

sessions, which was common to bothsessions, which was common to both

groups. The PANSS assessment takes thegroups. The PANSS assessment takes the

form of a reasonably freely structured inter-form of a reasonably freely structured inter-

view with the assessor and presented parti-view with the assessor and presented parti-

cipants with the opportunity to talk aboutcipants with the opportunity to talk about

their feelings and experiences over thetheir feelings and experiences over the

previous month. A more prosaic interpret-previous month. A more prosaic interpret-

ation of the general improvement is that itation of the general improvement is that it

reflected the operation of a ‘regression toreflected the operation of a ‘regression to

the mean’ effect because of elevated symp-the mean’ effect because of elevated symp-

tom levels at the beginning of the study.tom levels at the beginning of the study.

After all, this was a help-seeking groupAfter all, this was a help-seeking group

who were considered to be at an elevatedwho were considered to be at an elevated

risk of psychosis. Many of the individualsrisk of psychosis. Many of the individuals

in the study were experiencing frequentin the study were experiencing frequent

stressful incidents and the possibility ofstressful incidents and the possibility of

emerging psychosis is in itself likely to leademerging psychosis is in itself likely to lead

to high levels of emotional dysfunction.to high levels of emotional dysfunction.

Although there was general improve-Although there was general improve-

ment for both groups, there was a signifi-ment for both groups, there was a signifi-

cant beneficial effect of cognitive therapycant beneficial effect of cognitive therapy

on positive symptoms. The aim of cognitiveon positive symptoms. The aim of cognitive

therapy is to enable an individual to recog-therapy is to enable an individual to recog-

nise how to identify potential triggernise how to identify potential trigger

factors for symptoms and then recognisefactors for symptoms and then recognise

that the appraisal of these events shapesthat the appraisal of these events shapes

emotional and behavioural responses. Theemotional and behavioural responses. The

reduction in positive symptoms suggestedreduction in positive symptoms suggested

that cognitive therapy was successful in en-that cognitive therapy was successful in en-

hancing recognition and appraisal factorshancing recognition and appraisal factors

(i.e. metacognitive skills), and is consistent(i.e. metacognitive skills), and is consistent

with the view that cognitive therapy teacheswith the view that cognitive therapy teaches

a process to patients, analogous to helpinga process to patients, analogous to helping

them to become their own therapist.them to become their own therapist.

The lack of an effect of cognitive ther-The lack of an effect of cognitive ther-

apy on emotional dysfunction might indi-apy on emotional dysfunction might indi-

cate that cognitive therapy was lesscate that cognitive therapy was less

successful in shaping emotional and behav-successful in shaping emotional and behav-

ioural responses, but might merely reflectioural responses, but might merely reflect

the fact that positive symptoms were notthe fact that positive symptoms were not

the only anxiety-causing factors in the livesthe only anxiety-causing factors in the lives

of the study participants. Many of theof the study participants. Many of the

young people seen for the study were livingyoung people seen for the study were living

in difficult circumstances, having problemsin difficult circumstances, having problems

with accommodation or relationships, andwith accommodation or relationships, and

in many cases were experimenting within many cases were experimenting with

street drugs. In view of this it is perhapsstreet drugs. In view of this it is perhaps

not surprising that emotional dysfunctionnot surprising that emotional dysfunction

scores were higher overall, more volatilescores were higher overall, more volatile

and less reliably responsive to therapy.and less reliably responsive to therapy.

Core principles of the cognitive therapyCore principles of the cognitive therapy

approach are that therapy is problem-approach are that therapy is problem-

focused and time limited, and that overfocused and time limited, and that over

time the therapist becomes less active withtime the therapist becomes less active with

the aim that the client is able to formulatethe aim that the client is able to formulate

their own problems and devise their owntheir own problems and devise their own

interventions. This approach is broadlyinterventions. This approach is broadly

supported by the better fit of the modelsupported by the better fit of the model

with log-transformed time over thewith log-transformed time over the

straightforward linear model, suggestingstraightforward linear model, suggesting

that generally speaking there are diminish-that generally speaking there are diminish-

ing returns in terms of symptom reductioning returns in terms of symptom reduction

rate as therapy progresses. The generalrate as therapy progresses. The general

form of a diminishing exponential curve isform of a diminishing exponential curve is

that which would be expected from a learn-that which would be expected from a learn-

ing-based process such as cognitive therapy.ing-based process such as cognitive therapy.

The detrimental effect of increasing ageThe detrimental effect of increasing age

on improvement of positive symptoms wason improvement of positive symptoms was

unexpected. It is possible it might reflectunexpected. It is possible it might reflect

s 8 6s 8 6

Table 2Table 2 Estimated parameters for Model 2 ^ log transformation of monthEstimated parameters for Model 2 ^ log transformation of month11

Fixed effectsFixed effects Positive symptomsPositive symptoms Emotional dysfunctionEmotional dysfunction

BB s.e.s.e. BB s.e.s.e.

At baselineAt baseline

InterceptIntercept 11.0611.06 1.151.15 15.2815.28 1.621.62

Male genderMale gender 1.121.12 0.730.73 770.540.54 1.041.04

AgeAge 770.110.11 0.070.07 0.110.11 0.100.10

HistoryHistory 770.030.03 1.041.04 770.880.88 1.471.47

TreatmentTreatment 1.311.31 0.680.68 770.140.14 0.960.96

Over timeOver time

LogmonthLogmonth 771.471.47 0.560.56 772.212.21 0.790.79

Logmonth*maleLogmonth*male 770.600.60 0.360.36 0.190.19 0.500.50

Logmonth*ageLogmonth*age 0.070.07 0.030.03 0.040.04 0.050.05

Logmonth*historyLogmonth*history 0.400.40 0.510.51 0.510.51 0.720.72

Logmonth*treatmentLogmonth*treatment 771.001.00 0.330.33 770.330.33 0.470.47

1. Significant effects in bold.1. Significant effects in bold.

Table 3Table 3 Level 2 random effects covariancematrixLevel 2 random effects covariancematrix1,21,2

InterceptIntercept SlopeSlope

Positive symptomsPositive symptoms

Estimate (s.e.)Estimate (s.e.)

Emotional dysfunctionEmotional dysfunction

Estimate (s.e.)Estimate (s.e.)

Positive symptomsPositive symptoms

Estimate (s.e.)Estimate (s.e.)

Emotional dysfunctionEmotional dysfunction

Estimate (s.e.)Estimate (s.e.)

InterceptIntercept

Positive symptomsPositive symptoms 3.693.69 (1.09)(1.09)

Emotional dysfunctionEmotional dysfunction 0.65 (1.10)0.65 (1.10) 7.227.22 (2.11)(2.11)

SlopeSlope

Positive symptomsPositive symptoms 770.51 (0.41)0.51 (0.41) 0.45 (0.51)0.45 (0.51) 0.590.59 (0.24)(0.24)

Emotional dysfunctionEmotional dysfunction 0.12 (0.50)0.12 (0.50) 771.31 (0.82)1.31 (0.82) 0.32 (0.25)0.32 (0.25) 1.121.12 (0.46)(0.46)

1. Variances on the diagonal, covariances off the diagonal.1. Variances on the diagonal, covariances off the diagonal.
2. Significant effects in bold.2. Significant effects in bold.
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effects related to duration of untreated ill-effects related to duration of untreated ill-

ness, with prognosis being worse for thoseness, with prognosis being worse for those

with longer untreated prodromes. Olderwith longer untreated prodromes. Older

participants were more likely, all other fac-participants were more likely, all other fac-

tors being equal, to have spent longer intors being equal, to have spent longer in

this subclinical phase, suggesting that athis subclinical phase, suggesting that a

longer prodromal phase might account forlonger prodromal phase might account for

this finding.this finding.

ImplicationsImplications

The expected correlation between positiveThe expected correlation between positive

symptoms and emotional dysfunction wassymptoms and emotional dysfunction was

observed, consistent with models of psy-observed, consistent with models of psy-

chosis that view these symptoms as inter-chosis that view these symptoms as inter-

acting elements in a positive feedbackacting elements in a positive feedback

loop (Garetyloop (Garety et alet al, 2001; Morrison,, 2001; Morrison,

2001). It has been suggested (Birchwood,2001). It has been suggested (Birchwood,

2003) that distress from psychotic experi-2003) that distress from psychotic experi-

ences and emotional disorders in first-ences and emotional disorders in first-

episode psychosis might arise from threeepisode psychosis might arise from three

overlapping processes (those that are intrin-overlapping processes (those that are intrin-

sic to psychosis, those that are a psychologi-sic to psychosis, those that are a psychologi-

cal reaction to psychosis and patienthood,cal reaction to psychosis and patienthood,

and those arising from problems in child-and those arising from problems in child-

hood and adolescence); our findings arehood and adolescence); our findings are

consistent with this but more research isconsistent with this but more research is

required to determine which of these pro-required to determine which of these pro-

cesses are involved in the relationshipcesses are involved in the relationship

between psychotic experiences and emo-between psychotic experiences and emo-

tional dysfunction in a high-risk sample.tional dysfunction in a high-risk sample.

It was interesting to observe that theIt was interesting to observe that the

correlation between psychotic experiencescorrelation between psychotic experiences

and emotional dysfunction was seen at theand emotional dysfunction was seen at the

occasion level (level 1) rather than the per-occasion level (level 1) rather than the per-

son level (level 2). This might have been anson level (level 2). This might have been an

artefact of measurement volatility and theartefact of measurement volatility and the

lower power of the model to detect level 2lower power of the model to detect level 2

effects (based on 57 individuals) comparedeffects (based on 57 individuals) compared

with level 1 effects (based on 432 occa-with level 1 effects (based on 432 occa-

sions). However, it also supports the im-sions). However, it also supports the im-

portance of state rather than trait factorsportance of state rather than trait factors

in symptom generation and, by implication,in symptom generation and, by implication,

the development and maintenance of an at-the development and maintenance of an at-

risk mental state. This suggests that futurerisk mental state. This suggests that future

longitudinal studies of the development oflongitudinal studies of the development of

psychosis should measure relevant psycho-psychosis should measure relevant psycho-

logical state factors and also broader occa-logical state factors and also broader occa-

sion-specific factors such as currentsion-specific factors such as current

concerns, life-events, etc.concerns, life-events, etc.

Future studiesFuture studies

Further investigations into the longitudinalFurther investigations into the longitudinal

development of psychotic experiencesdevelopment of psychotic experiences

should endeavour to use study designs andshould endeavour to use study designs and

analysis methods that address the relativeanalysis methods that address the relative

effects of personeffects of person v.v. occasion factors andoccasion factors and

the causal interplay among symptoms andthe causal interplay among symptoms and

other time-varying factors. The formerother time-varying factors. The former

could be achieved using latent state-traitcould be achieved using latent state-trait

models (Steyermodels (Steyer et alet al, 1992) which de-, 1992) which de-

compose the latent trajectory into a stablecompose the latent trajectory into a stable

individual component and a variable situa-individual component and a variable situa-

tional component. The latter can be ad-tional component. The latter can be ad-

dressed using models with lagged anddressed using models with lagged and

cross-lagged responses, which would allowcross-lagged responses, which would allow

inferences to be drawn regarding the causalinferences to be drawn regarding the causal

relationship between symptoms. Unfortu-relationship between symptoms. Unfortu-

nately, the abundance of missing data innately, the abundance of missing data in

this study precluded the reliable estimationthis study precluded the reliable estimation

of such models, but exploring these factorsof such models, but exploring these factors

in future studies remains vital to extendingin future studies remains vital to extending

theoretical insight and clinical practice.theoretical insight and clinical practice.
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Table 4Table 4 Level1residual covariance of positiveLevel1residual covariance of positive

symptoms and emotional dysfunctionsymptoms and emotional dysfunction1,21,2

PositivePositive

symptomssymptoms

EmotionalEmotional

dysfunctiondysfunction

Positive symptomsPositive symptoms 3.083.08 (0.24)(0.24)

Emotional dysfunctionEmotional dysfunction 1.311.31 (0.27)(0.27) 6.426.42 (0.51)(0.51)

1. Variance on the diagonal, covariances off the diagonal.1. Variance on the diagonal, covariances off the diagonal.
2. Significant effects in bold.2. Significant effects in bold.
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