
BackgroundBackground The origin of cognitiveThe origin of cognitive

impairments inpsychotic disorders is stillimpairments inpsychotic disorders is still

unclear.Although some deficits areunclear.Although some deficits are

apparentprior tothe onsetof frankillness,apparentprior tothe onsetof frankillness,

it is unknownif theyprogress.it is unknownif theyprogress.

AimsAims To investigatewhether cognitiveTo investigatewhethercognitive

function declined over the transitiontofunction declined over the transitionto

psychosis in a group of ultra-highriskpsychosis in a group of ultra-highrisk

individuals.individuals.

MethodMethod Participants consisted oftwoParticipants consisted oftwo

groups: controls (groups: controls (nn¼17) and individuals at17) and individuals at

ultra-highrisk fordevelopmentofultra-highrisk fordevelopmentof

psychosis (psychosis (nn¼16).Seven ofthe latter group16).Seven of the latter group

laterdevelopedpsychosis.laterdevelopedpsychosis.

Neuropsychological testingwasNeuropsychological testingwas

conducted at baseline and again after atconducted at baseline and again after at

least a12-month interval.least a12-month interval.

ResultsResults BoththeVisual ReproductionBoththeVisual Reproduction

sub-testoftheWechsler Memory Scale-sub-testoftheWechsler Memory Scale-

Revised and Trail-MakingTest B showed aRevised and Trail-MakingTest B showed a

decline over the follow-upperiodthatwasdecline over the follow-upperiodthatwas

specific to the groupwhobecamespecific to the groupwhobecame

psychotic.In addition, bothhigh-riskpsychotic.In addition, bothhigh-risk

groups showed a decline in digit spangroups showed a decline in digit span

performance.No other task showedperformance.No other task showed

significantchange over time.significantchange over time.

ConclusionsConclusions These preliminarydataThese preliminarydata

suggestthat as psychosis develops theresuggestthat aspsychosis develops there

maybe a specific decline invisualmemorymaybe a specific decline invisualmemory

and attentional set-shifting, reflectingand attentional set-shifting, reflecting

impairments in efficientorganisation ofimpairments in efficientorganisation of

visual stimuli.Thismaybe causedbyeithervisual stimuli.Thismaybe causedbyeither

the illness itself or treatmentwiththe illness itself or treatmentwith

antipsychoticmedication.antipsychoticmedication.

Declaration of interestDeclaration of interest None.None.

Fundingdetailed in Acknowledgements.Fundingdetailed in Acknowledgements.

Cognitive impairments, predominantly inCognitive impairments, predominantly in

attention, memory, and executive func-attention, memory, and executive func-

tions, are commonly identified in early psy-tions, are commonly identified in early psy-

chosis (Bilderchosis (Bilder et alet al, 2000; Addington, 2000; Addington et alet al,,

2003), and appear to remain stable over2003), and appear to remain stable over

time (Hofftime (Hoff et alet al, 1999; Addington, 1999; Addington et alet al,,

2005). Currently there is no clear under-2005). Currently there is no clear under-

standing of the course of cognitive dysfunc-standing of the course of cognitive dysfunc-

tion prior to the onset of psychosis.tion prior to the onset of psychosis.

Although individuals who later developAlthough individuals who later develop

schizophrenia may exhibit cognitive ab-schizophrenia may exhibit cognitive ab-

normalities during childhood (Johnstonenormalities during childhood (Johnstone

et alet al, 2002; Conklin & Iacono, 2003; for, 2002; Conklin & Iacono, 2003; for

review see Niemireview see Niemi et alet al, 2003), studies of, 2003), studies of

people at ultra-high risk for psychosis (de-people at ultra-high risk for psychosis (de-

fined by a mix of trait and state factors)fined by a mix of trait and state factors)

have generally found deficits considerablyhave generally found deficits considerably

less profound than those seen in the firstless profound than those seen in the first

episode (Brewerepisode (Brewer et alet al, 2005; Lencz, 2005; Lencz et alet al,,

2006; for review, see Brewer2006; for review, see Brewer et alet al, 2006)., 2006).

Further, recent evidence suggests there areFurther, recent evidence suggests there are

active brain structural changes over theactive brain structural changes over the

transition to psychosis in high-risk groups,transition to psychosis in high-risk groups,

involving temporal and frontal lobe regionsinvolving temporal and frontal lobe regions

(Pantelis(Pantelis et alet al, 2003; Job, 2003; Job et alet al, 2005)., 2005).

Taken together, these findings suggest thatTaken together, these findings suggest that

cognitive performance may show a definitecognitive performance may show a definite

decline over the transition from the at-riskdecline over the transition from the at-risk

mental state to frank psychosis. In thismental state to frank psychosis. In this

study, we aimed to investigate whether cog-study, we aimed to investigate whether cog-

nitive function declined over the transitionnitive function declined over the transition

to psychosis in a small sample of parti-to psychosis in a small sample of parti-

cipants with ultra-high risk. Given ourcipants with ultra-high risk. Given our

previous findings and those of others, weprevious findings and those of others, we

predicted that there would be a significantpredicted that there would be a significant

decline in memory and executive functiondecline in memory and executive function

that was specific to the group who developedthat was specific to the group who developed

psychosis.psychosis.

METHODMETHOD

ParticipantsParticipants

Participants consisted of two groups com-Participants consisted of two groups com-

prising a total of 33 people, as follows: 17prising a total of 33 people, as follows: 17

control participants recruited by approach-control participants recruited by approach-

ing ancillary hospital staff and theiring ancillary hospital staff and their

families, and by advertisements in localfamilies, and by advertisements in local

newspapers and bulletins, and 16 individ-newspapers and bulletins, and 16 individ-

uals at ultra-high risk for development ofuals at ultra-high risk for development of

psychosis recruited from the Personal As-psychosis recruited from the Personal As-

sessment and Crisis Evaluation (PACE)sessment and Crisis Evaluation (PACE)

Clinic (YungClinic (Yung et alet al, 2003, 2004). All but 8, 2003, 2004). All but 8

of the participants were part of a larger,of the participants were part of a larger,

previously described sample (Brewerpreviously described sample (Brewer et alet al,,

2005) (the 8 were all PACE clients seen2005) (the 8 were all PACE clients seen

after August 1998). There were no differ-after August 1998). There were no differ-

ences between those who were and thoseences between those who were and those

who were not followed up except that thewho were not followed up except that the

follow-up group were non-significantlyfollow-up group were non-significantly

younger (mean age at baseline 18.8 yearsyounger (mean age at baseline 18.8 years

compared with 20.3 years,compared with 20.3 years, PP¼0.07).0.07).

The criteria for identification of theThe criteria for identification of the

ultra-high risk group have been previouslyultra-high risk group have been previously

described (Yungdescribed (Yung et alet al, 2003, 2004); briefly,, 2003, 2004); briefly,

participants met the criteria for one orparticipants met the criteria for one or

more of the following categories at intake:more of the following categories at intake:

trait plus state risk factors; attenuated psy-trait plus state risk factors; attenuated psy-

chotic symptoms; or brief limited intermit-chotic symptoms; or brief limited intermit-

tent psychotic symptoms (BLIPS). Thetent psychotic symptoms (BLIPS). The

criteria met by the participants at ultra-highcriteria met by the participants at ultra-high

risk were as follows: trait plus state (risk were as follows: trait plus state (nn¼3),3),

attenuated symptoms (attenuated symptoms (nn¼8), BLIPS (8), BLIPS (nn¼2),2),

trait plus state and attenuated symptomstrait plus state and attenuated symptoms

((nn¼1), attenuated symptoms and BLIPS1), attenuated symptoms and BLIPS

((nn¼1), and all three categories (1), and all three categories (nn¼1). All1). All

participants at ultra-high risk were betweenparticipants at ultra-high risk were between

the ages of 14 and 29 years at baseline, hadthe ages of 14 and 29 years at baseline, had

not experienced a previous psychotic epi-not experienced a previous psychotic epi-

sode (treated or untreated), and reportedsode (treated or untreated), and reported

English as the preferred language. In orderEnglish as the preferred language. In order

to identify the onset of acute levels ofto identify the onset of acute levels of

psychosis in the ultra-high risk group, oper-psychosis in the ultra-high risk group, oper-

ationalised criteria for the onset of psych-ationalised criteria for the onset of psych-

osis have been defined (Yungosis have been defined (Yung et alet al, 2003,, 2003,

2004). Individuals at ultra-high risk were2004). Individuals at ultra-high risk were

divided into two subgroups, depending ondivided into two subgroups, depending on

psychotic status at the follow-up assess-psychotic status at the follow-up assess-

ment: ultra-high risk with psychosis (ment: ultra-high risk with psychosis (nn¼7)7)

and ultra-high risk with no psychosisand ultra-high risk with no psychosis

((nn¼9).9).

The psychotic diagnoses in the ultra-The psychotic diagnoses in the ultra-

high risk with psychosis group at follow-high risk with psychosis group at follow-

up – using theup – using the Diagnostic and StatisticalDiagnostic and Statistical

Manual of Mental DisordersManual of Mental Disorders (DSM–IV;(DSM–IV;

American Psychiatric Association, 1994)American Psychiatric Association, 1994)

were schizophrenia and schizophreniformwere schizophrenia and schizophreniform

psychosis (psychosis (nn¼4), brief psychotic disorder4), brief psychotic disorder

((nn¼ 1), bipolar disorder with psychotic fea-1), bipolar disorder with psychotic fea-

tures (tures (nn¼1), and psychotic disorder not1), and psychotic disorder not

otherwise specified (otherwise specified (nn¼1). The majority of1). The majority of

the ultra-high risk with no psychosis groupthe ultra-high risk with no psychosis group

had no current axis I diagnosis at follow-uphad no current axis I diagnosis at follow-up

((nn¼5), while the remaining 4 participants5), while the remaining 4 participants

were diagnosed with dysthymia (were diagnosed with dysthymia (nn¼1), ob-1), ob-

sessive–compulsive disorder (sessive–compulsive disorder (nn¼1), major1), major

depressive disorder (depressive disorder (nn¼1), and generalised1), and generalised

anxiety disorder (anxiety disorder (nn¼1). One of the1). One of the
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participants from the ultra-high risk withparticipants from the ultra-high risk with

no psychosis group received antipsychoticno psychosis group received antipsychotic

treatment (2 mg risperidone) following thetreatment (2 mg risperidone) following the

baseline assessment as part of an interven-baseline assessment as part of an interven-

tion study exploring the effects of risperi-tion study exploring the effects of risperi-

done and psychotherapy on rate ofdone and psychotherapy on rate of

transition to psychosis (McGorrytransition to psychosis (McGorry et alet al,,

2002). No other participant from this2002). No other participant from this

group took antipsychotic medication. Allgroup took antipsychotic medication. All

individuals from the ultra-high risk withindividuals from the ultra-high risk with

psychosis group were prescribed anti-psychosis group were prescribed anti-

psychotics after transition to frankpsychotics after transition to frank

psychosis; however, data concerning thepsychosis; however, data concerning the

type and dose were unavailable for 3type and dose were unavailable for 3

patients. Of the remaining 4, 2 were nopatients. Of the remaining 4, 2 were no

longer taking medication at the time oflonger taking medication at the time of

reassessment, 1 was receiving risperidonereassessment, 1 was receiving risperidone

and 1 chlorpromazine.and 1 chlorpromazine.

Participants were excluded from theParticipants were excluded from the

study if they had documented neurologicalstudy if they had documented neurological

disorder; past history of head injury withdisorder; past history of head injury with

loss of consciousness; impaired thyroidloss of consciousness; impaired thyroid

function; steroid use or DSM–IV diagnosisfunction; steroid use or DSM–IV diagnosis

of alcohol dependence; estimated premor-of alcohol dependence; estimated premor-

bid IQ below 70 (i.e. intellectual disability);bid IQ below 70 (i.e. intellectual disability);

or for healthy control participants, aor for healthy control participants, a

personal history of axis I psychiatric illnesspersonal history of axis I psychiatric illness

or documented family history of psychoticor documented family history of psychotic

illness. Written informed consent from theillness. Written informed consent from the

participants was obtained in accordanceparticipants was obtained in accordance

with the local research and ethics committeewith the local research and ethics committee

guidelines.guidelines.

MeasuresMeasures

Premorbid IQPremorbid IQ

TheThe National Adult Reading TestNational Adult Reading Test (NART;(NART;

Nelson & Willison, 1991) provided anNelson & Willison, 1991) provided an

estimate of premorbid intellectual ability.estimate of premorbid intellectual ability.

Australian norms adjusted for educationalAustralian norms adjusted for educational

level (Willshirelevel (Willshire et alet al, 1991) were used to, 1991) were used to

calculate subject scores.calculate subject scores.

Current IQCurrent IQ

Four subtests of the Wechsler Adult Intelli-Four subtests of the Wechsler Adult Intelli-

gence Scale – Revised (WAIS–R, Wechsler,gence Scale – Revised (WAIS–R, Wechsler,

1981) were administered in order to calcu-1981) were administered in order to calcu-

late the Kaufman 4-test short-form IQ scorelate the Kaufman 4-test short-form IQ score

(i.e. arithmetic, similarities, picture comple-(i.e. arithmetic, similarities, picture comple-

tion and digit symbol) (Kaufman, 1990). Intion and digit symbol) (Kaufman, 1990). In

addition, the information, digit span andaddition, the information, digit span and

block design sub-tests were administered.block design sub-tests were administered.

Attention and executive functioningAttention and executive functioning

The Controlled Oral Word AssociationThe Controlled Oral Word Association

TestTest (COWAT, Benton & Hamsher,(COWAT, Benton & Hamsher,

1983) provided a measure of verbal flu-1983) provided a measure of verbal flu-

ency, and the Trail-Making Test parts Aency, and the Trail-Making Test parts A

and B (Adjutant General’s Office, 1944)and B (Adjutant General’s Office, 1944)

assessed visuomotor speed and task-assessed visuomotor speed and task-

switching ability.switching ability.

Learning and memoryLearning and memory

Sub-tests (logical memory I, paired associ-Sub-tests (logical memory I, paired associ-

ates I and visual reproduction I) fromates I and visual reproduction I) from

the Wechsler Memory Scale – Revisedthe Wechsler Memory Scale – Revised

(WMS–R; Wechsler, 1987) provided mea-(WMS–R; Wechsler, 1987) provided mea-

sures of new verbal learning and of visualsures of new verbal learning and of visual

and verbal memory function. The Reyand verbal memory function. The Rey

Auditory Verbal Learning Test (RAVLT,Auditory Verbal Learning Test (RAVLT,

Rey, 1941) modified to three trials wasRey, 1941) modified to three trials was

used to assess new verbal learning capacityused to assess new verbal learning capacity

and delayed recall.and delayed recall.

Fully qualified neuropsychologists orFully qualified neuropsychologists or

clinical psychologists conducted all re-clinical psychologists conducted all re-

search assessments at baseline and atsearch assessments at baseline and at

follow-up. Owing to time constraints orfollow-up. Owing to time constraints or

compliance problems, not all participantscompliance problems, not all participants

completed all tests at both time points.completed all tests at both time points.

Statistical analysisStatistical analysis

All data were analysed using SPSS for Mac,All data were analysed using SPSS for Mac,

version 11. Demographic variables wereversion 11. Demographic variables were

compared usingcompared using ww22 (male/female ratio),(male/female ratio),

one-way analysis of variance (ANOVA;one-way analysis of variance (ANOVA;

age, NART IQ, time between assessments)age, NART IQ, time between assessments)

oror tt-tests (Brief Psychiatric Rating Scale,-tests (Brief Psychiatric Rating Scale,

Schedule for the Assessment of NegativeSchedule for the Assessment of Negative

Symptoms). A series of two-way repeatedSymptoms). A series of two-way repeated

measures ANOVAs was conducted to com-measures ANOVAs was conducted to com-

pare change in neuropsychological testpare change in neuropsychological test

scores over time. Because group effectsscores over time. Because group effects

have already been reported in a much largerhave already been reported in a much larger

sample (Brewersample (Brewer et alet al, 2005), only time and, 2005), only time and

timetime66group effects are reported here. Age-group effects are reported here. Age-

scaled scores or age-appropriate percentilescaled scores or age-appropriate percentile

scores were used where available to obviatescores were used where available to obviate

the need for age covarying. However, thesethe need for age covarying. However, these

were unavailable for certain tests, sowere unavailable for certain tests, so

repeated measures ANCOVA was usedrepeated measures ANCOVA was used

instead (see below for details).instead (see below for details).

RESULTSRESULTS

Demographic variablesDemographic variables

Demographic details are shown in Table 1.Demographic details are shown in Table 1.

The ultra-high risk with psychosis groupThe ultra-high risk with psychosis group

was significantly younger than the ultra-was significantly younger than the ultra-

high risk with no psychosis group at bothhigh risk with no psychosis group at both

assessments, and also had lower levels ofassessments, and also had lower levels of

global symptoms at baseline (as assessedglobal symptoms at baseline (as assessed

by the Brief Psychiatric Rating Scale). Thereby the Brief Psychiatric Rating Scale). There

were no differences between the groups inwere no differences between the groups in

estimated premorbid IQ or in time betweenestimated premorbid IQ or in time between

the assessments.the assessments.

Global cognitive functionGlobal cognitive function

Baseline and follow-up data for current IQBaseline and follow-up data for current IQ

and the WAIS–R sub-tests are shown inand the WAIS–R sub-tests are shown in

Table 2. There was no significant effect ofTable 2. There was no significant effect of

time and no significant timetime and no significant time66group inter-group inter-

action for current IQ. Examination of theaction for current IQ. Examination of the

WAIS–R sub-tests revealed no significantWAIS–R sub-tests revealed no significant

main effect of time or timemain effect of time or time66groupgroup

s 53s 53

Table1Table1 Demographic details for all groupsDemographic details for all groups

ControlControl

groupgroup

Ultra-high risk withUltra-high risk with

psychosis grouppsychosis group

Ultra-high risk withoutUltra-high risk without

psychosis grouppsychosis group

PP

Gender, male/femaleGender, male/female 14/314/3 5/25/2 5/45/4 0.3430.343

Age at baseline, years (s.d.)Age at baseline, years (s.d.) 19.7 (2.4)19.7 (2.4) 17.3 (2.8)17.3 (2.8) 21.0 (3.1)21.0 (3.1) 0.038;UHR-P0.038;UHR-P55UHR-NPUHR-NP

Age at second assessment, years (s.d.)Age at second assessment, years (s.d.) 21.2 (2.6)21.2 (2.6) 18.3 (2.7)18.3 (2.7) 22.5 (3.2)22.5 (3.2) 0.018;UHR-P0.018;UHR-P55UHR-NPUHR-NP

NART-estimated IQ at baselineNART-estimated IQ at baseline, mean score (s.d.), mean score (s.d.) 110.4 (9.5)110.4 (9.5) 105.3 (15.3)105.3 (15.3) 107.5 (14.5)107.5 (14.5) 0.6230.623

Time between assessments, days (s.d.)Time between assessments, days (s.d.) 560 (263)560 (263) 372 (175)372 (175) 575 (327)575 (327) 0.2520.252

Days between baseline and onset of psychosis, mean (s.d.)Days between baseline and onset of psychosis, mean (s.d.) ^̂ 257 (174)257 (174) ^̂ ^̂

Days between onset of psychosis and follow-up, mean (s.d.)Days between onset of psychosis and follow-up, mean (s.d.) ^̂ 116 (95)116 (95) ^̂ ^̂

BPRS at intakeBPRS at intake, mean score (s.d.), mean score (s.d.) ^̂ 15.1 (5.4)15.1 (5.4) 28.3 (13.7)28.3 (13.7) 0.0310.031

SANS at intake, mean score (s.d.)SANS at intake, mean score (s.d.) ^̂ 23.7 (16.5)23.7 (16.5) 20.7 (13.1)20.7 (13.1) 0.6860.686

NART,National Adult ReadingTest; BPRS, Brief Psychiatric Rating Scale; SANS, Schedule for the Assessment of Negative Symptoms.NART,National Adult ReadingTest; BPRS, Brief Psychiatric Rating Scale; SANS, Schedule for the Assessment of Negative Symptoms.
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interaction forinteraction for information, arithmetic, simi-information, arithmetic, simi-

larities, picturelarities, picture completion or digit symbol.completion or digit symbol.

A significant effect of time was found forA significant effect of time was found for

block design (all groups improved atblock design (all groups improved at

follow-up), and a significant timefollow-up), and a significant time66groupgroup

interaction was found for digit span. Post-interaction was found for digit span. Post-

hoc tests revealed that only the controlhoc tests revealed that only the control

group showed a significant improvementgroup showed a significant improvement

over time (over time (PP¼0.045), while the two ultra-0.045), while the two ultra-

high risk groups showed no significanthigh risk groups showed no significant

change (change (PP¼0.253 and0.253 and PP¼0.347 respec-0.347 respec-

tively).tively).

MemoryMemory

Baseline and follow-up data for the WMS–Baseline and follow-up data for the WMS–

R sub-tests and the RAVLT are shown inR sub-tests and the RAVLT are shown in

Table 2. No main effects of time or timeTable 2. No main effects of time or time66
group interactions were found for the logi-group interactions were found for the logi-

cal memory, digits forward or the digitscal memory, digits forward or the digits

backward sub-tests from the WMS–R.backward sub-tests from the WMS–R.

However, there was a significant timeHowever, there was a significant time66
group interaction for the visual reproduc-group interaction for the visual reproduc-

tion sub-test. Inspection of the datation sub-test. Inspection of the data

showed that although the ultra-high riskshowed that although the ultra-high risk

with no psychosis group improved mark-with no psychosis group improved mark-

edly over the follow-up interval, the ultra-edly over the follow-up interval, the ultra-

high risk with psychosis group showed ahigh risk with psychosis group showed a

decline in function (Fig. 1).decline in function (Fig. 1).

Because no age-corrected scores wereBecause no age-corrected scores were

available for the verbal paired associates –available for the verbal paired associates –

easy, the verbal paired associates – hard oreasy, the verbal paired associates – hard or

the RAVLT, repeated-measures ANCOVAthe RAVLT, repeated-measures ANCOVA

(controlling for age at baseline) were per-(controlling for age at baseline) were per-

formed. There were no significant mainformed. There were no significant main

effects of time or timeeffects of time or time66group interactionsgroup interactions

for any of these scores.for any of these scores.

Executive functionExecutive function

Baseline and follow-up data for theBaseline and follow-up data for the

COWAT and parts A and B of the Trail-COWAT and parts A and B of the Trail-

Making Test are shown in Table 2. ForMaking Test are shown in Table 2. For

both tests, age was covaried as age-appro-both tests, age was covaried as age-appro-

priate percentiles were unavailable. Nopriate percentiles were unavailable. No

main effect of time or timemain effect of time or time66group inter-group inter-

action was found for COWAT or foraction was found for COWAT or for

Trail-Making Test A. However, a signifi-Trail-Making Test A. However, a signifi-

cant timecant time66group interaction effect wasgroup interaction effect was

found for Trail-Making Test B, which wasfound for Trail-Making Test B, which was

due to a large decline in the performancedue to a large decline in the performance

of the ultra-high risk with psychosis group.of the ultra-high risk with psychosis group.

Both the ultra-high risk with no psychosisBoth the ultra-high risk with no psychosis

and the Control group showed slight im-and the Control group showed slight im-

provements over the follow-up (Fig. 2).provements over the follow-up (Fig. 2).

DISCUSSIONDISCUSSION

To our knowledge, this is the first study toTo our knowledge, this is the first study to

report longitudinal cognitive decline overreport longitudinal cognitive decline over

the transition to psychosis in a clinicalthe transition to psychosis in a clinical

high-risk group. Although our data are pre-high-risk group. Although our data are pre-

liminary, they suggest a specific decline inliminary, they suggest a specific decline in

visual memory and attentional set-shifting,visual memory and attentional set-shifting,

which may reflect impairments in efficientwhich may reflect impairments in efficient

organisation of visual stimuli. Also,organisation of visual stimuli. Also,

although both of the tasks that showalthough both of the tasks that show

specific decline in the ultra-high risk withspecific decline in the ultra-high risk with

psychosis group also involve motor andpsychosis group also involve motor and

visuoconstructional skills, it is unlikely thatvisuoconstructional skills, it is unlikely that

these abilities are affected by the onset ofthese abilities are affected by the onset of

psychosis, since neither Trail-Making Testpsychosis, since neither Trail-Making Test

A nor block design show the same change.A nor block design show the same change.

One possibility is that the previously identi-One possibility is that the previously identi-

fied reduction in anterior cingulate greyfied reduction in anterior cingulate grey

matter over the transition to psychosismatter over the transition to psychosis

(Pantelis(Pantelis et alet al, 2003) is responsible for these, 2003) is responsible for these

cognitive changes. However, the onset ofcognitive changes. However, the onset of

antipsychotic treatment in the ultra-highantipsychotic treatment in the ultra-high

risk with psychosis group may also play arisk with psychosis group may also play a

role in this decline.role in this decline.

These findings contrast with longitudi-These findings contrast with longitudi-

nal studies of cognition in first-episodenal studies of cognition in first-episode

schizophrenia, which have consistentlyschizophrenia, which have consistently

found no decline in performance over thefound no decline in performance over the

years following illness onset (Hoffyears following illness onset (Hoff et alet al,,

1999, 2005; Addington1999, 2005; Addington et alet al, 2005)., 2005).

Furthermore, a longitudinal study of cogni-Furthermore, a longitudinal study of cogni-

tion in a genetically at-risk group (thetion in a genetically at-risk group (the

Edinburgh High Risk Study, WhyteEdinburgh High Risk Study, Whyte et alet al,,

2006) also found no specific decline over2006) also found no specific decline over

time in those who developed schizophrenia.time in those who developed schizophrenia.

Some evidence from cohort studies suggestsSome evidence from cohort studies suggests

that general cognitive decline occurs verythat general cognitive decline occurs very

early in the trajectory of illness, perhaps be-early in the trajectory of illness, perhaps be-

tween late childhood and adolescencetween late childhood and adolescence

(Reichenberg(Reichenberg et alet al, 2005). These differences, 2005). These differences

with the current study are likely to be duewith the current study are likely to be due

to the ultra-high risk nature of the sample,to the ultra-high risk nature of the sample,

and the fact that we were interested in tran-and the fact that we were interested in tran-

sition to psychosis rather than schizo-sition to psychosis rather than schizo-

phrenia generally.phrenia generally.

Previously we have shown that the vo-Previously we have shown that the vo-

lume of the left medial temporal region re-lume of the left medial temporal region re-

duces over the transition to psychosisduces over the transition to psychosis

(Pantelis(Pantelis et alet al, 2003). Given the role of this, 2003). Given the role of this

region in verbal associative memoryregion in verbal associative memory

(Eichenbaum, 1999), and the lack of a(Eichenbaum, 1999), and the lack of a

deficit prior to psychosis onset (Brewerdeficit prior to psychosis onset (Brewer etet

alal, 2006), a decline in this cognitive func-, 2006), a decline in this cognitive func-

tion would be expected. Surprisingly, notion would be expected. Surprisingly, no

s 5 5s 5 5

Fig.1Fig.1 Change invisual reproduction percentile for the threegroups (left, control; right,UHR-P andUHR-NP).�Change invisual reproduction percentile for the threegroups (left, control; right,UHR-P andUHR-NP).�^̂�,ultra-high riskwith psychosis group, - -�, ultra-high risk with psychosis group, - -^̂- - ultra-- - ultra-

high risk with no psychosis group; - - + - - control group.high risk with no psychosis group; - - + - - control group.
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such decline was identified. One possibilitysuch decline was identified. One possibility

is that the tests we used here are notis that the tests we used here are not

sensitive to pathology in this brain region.sensitive to pathology in this brain region.

Alternatively, the volumetric change identi-Alternatively, the volumetric change identi-

fied may be too small to cause detectablefied may be too small to cause detectable

differences in memory performance.differences in memory performance.

The current study is clearly limited byThe current study is clearly limited by

the small sample size; for some sub-teststhe small sample size; for some sub-tests

there were only data for 8 participants atthere were only data for 8 participants at

ultra-high risk at both time points. Further-ultra-high risk at both time points. Further-

more, although we did not find differencesmore, although we did not find differences

between these individuals and the largerbetween these individuals and the larger

sample previously reported, it is not clearsample previously reported, it is not clear

that this group is necessarily representativethat this group is necessarily representative

even of the PACE group as a whole, leteven of the PACE group as a whole, let

alone a more general group of people whoalone a more general group of people who

develop first-episode psychosis. Thereforedevelop first-episode psychosis. Therefore

we cannot be certain that the cognitivewe cannot be certain that the cognitive

declines seen in this study would be founddeclines seen in this study would be found

in all people developing psychosis. Finally,in all people developing psychosis. Finally,

we could not control treatment, eitherwe could not control treatment, either

before or after transition to psychosis. It isbefore or after transition to psychosis. It is

therefore possible that antipsychotictherefore possible that antipsychotic

medication may explain the decline in themedication may explain the decline in the

ultra-high risk with psychosis group,ultra-high risk with psychosis group,

although most findings in early psychosisalthough most findings in early psychosis

are of improvement (for example, Keefeare of improvement (for example, Keefe etet

alal, 2006). However, a very recent report, 2006). However, a very recent report

has suggested that 6 weeks of treatmenthas suggested that 6 weeks of treatment

with risperidone can impair spatial workingwith risperidone can impair spatial working

memory ability in early psychosis (Reillymemory ability in early psychosis (Reilly etet

alal, 2006)., 2006).

In summary, we have demonstratedIn summary, we have demonstrated

specific cognitive decline over the transitionspecific cognitive decline over the transition

to psychosis in tasks involving efficientto psychosis in tasks involving efficient

organisation of visual stimuli, as a resultorganisation of visual stimuli, as a result

either of the illness or of its treatment. Sucheither of the illness or of its treatment. Such

a decline suggests a role for visuala decline suggests a role for visual

attentional systems in the onset of theattentional systems in the onset of the

disorder.disorder.
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