
BackgroundBackground One factor contributingOne factorcontributing

to impaired awareness of illness (poorto impaired awareness of illness (poor

insight) inpsychotic disordersmaybeinsight) in psychotic disordersmaybe

neurocognitive deficits.neurocognitive deficits.

MethodMethod A systematic reviewandA systematic reviewand

meta-analysiswere conducted afterdatameta-analysiswere conducted afterdata

extraction.Followinganoverall analysis, inextraction.Followinganoverall analysis, in

whichmeasures of differentcognitivewhichmeasures of differentcognitive

domainswere takentogether, more fine-domainswere takentogether, more fine-

grained analyses investigatedwhethergrained analyses investigatedwhether

therewas a specific relationwith frontaltherewas a specific relationwith frontal

executive functioning, andwhether thisexecutive functioning, andwhether this

was influencedbydiagnosis or the insightwas influencedbydiagnosis or the insight

scales used.scales used.

ResultsResults Therewas a significantmeanTherewas a significantmean

correlationbetween insight ratings andcorrelation between insight ratings and

neurocognitive performance (meanneurocognitive performance (mean

weightedweighted rr¼0.17,95% CI 0.13^0.21,0.17,95% CI 0.13^0.21, zz¼8.3,8.3,

PP550.0001), based on 35 studieswith a0.0001), based on 35 studieswith a

total of 2354 individuals.Further analysestotal of 2354 individuals.Further analyses

revealed thatthe effectof generalrevealed thatthe effectof general

intellectual impairmentwas smaller thanintellectual impairmentwas smaller than

the specific associationwith executivethe specific associationwith executive

function.Thiswas only the case forfunction.Thiswas only the case for

psychosis in general, andnot in an analysispsychosis in general, andnot in an analysis

limited to schizophrenia, where alllimited to schizophrenia, where all

cognitive domainswere associatedwithcognitive domainswere associatedwith

impaired insightto a similardegree.impaired insightto a similardegree.

ConclusionsConclusions Neuropsychological dys-Neuropsychological dys-

function, specifically impairmentof set-function, specifically impairmentof set-

shiftingand errormonitoring, contributesshiftingand errormonitoring, contributes

to poor insight inpsychosis. Specificto poor insight inpsychosis. Specific

relationswith differentdimensions ofrelationswith differentdimensions of

insight and the putative role ofmeta-insight and the putative role ofmeta-

cognitive functions require further study.cognitive functions require further study.
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Lack of insight (i.e. poor awareness of ill-Lack of insight (i.e. poor awareness of ill-

ness) is a common feature of schizophrenia,ness) is a common feature of schizophrenia,

and indeed of psychosis in general (Amadorand indeed of psychosis in general (Amador

& David, 2004). Impaired insight is of clin-& David, 2004). Impaired insight is of clin-

ical importance, as it has been linked toical importance, as it has been linked to

poor treatment compliance (Kemp & Da-poor treatment compliance (Kemp & Da-

vid, 1997), poorer global functioning (Pynevid, 1997), poorer global functioning (Pyne

et alet al, 2001), severity of psychopathology, 2001), severity of psychopathology

(Mintz(Mintz et alet al, 2003), recurrence, and poorer, 2003), recurrence, and poorer

outcome (Davidoutcome (David et alet al, 1995). As early as, 1995). As early as

1934 impaired insight was argued to arise1934 impaired insight was argued to arise

from a neuropsychological deficit (Lewis,from a neuropsychological deficit (Lewis,

1934; David, 1999), although others main-1934; David, 1999), although others main-

tain that ‘poor insight’ should not be con-tain that ‘poor insight’ should not be con-

ceived of solely as a defect within theceived of solely as a defect within the

individual but more as a socioculturalindividual but more as a sociocultural

response (see Saravananresponse (see Saravanan et alet al, 2004)., 2004).

Empirical testing of the neuropsychologicalEmpirical testing of the neuropsychological

hypothesis has only occurred over the pasthypothesis has only occurred over the past

decade. In particular, it has been proposeddecade. In particular, it has been proposed

that impaired functioning of the prefrontalthat impaired functioning of the prefrontal

cortex, which subserves mental flexibility,cortex, which subserves mental flexibility,

abstract reasoning, concept formation andabstract reasoning, concept formation and

self-reflection, may lead to impaired insightself-reflection, may lead to impaired insight

(David, 1990). Although numerous studies(David, 1990). Although numerous studies

report unawareness of illness to be asso-report unawareness of illness to be asso-

ciated with dysfunction on several neuro-ciated with dysfunction on several neuro-

psychological tests (Morgan & David,psychological tests (Morgan & David,

2004), the findings are inconsistent. For ex-2004), the findings are inconsistent. For ex-

ample, although an association of insightample, although an association of insight

with performance on the Wisconsin Cardwith performance on the Wisconsin Card

Sorting Test (WCST) has repeatedly beenSorting Test (WCST) has repeatedly been

reported (e.g. Youngreported (e.g. Young et alet al, 1993; Rossell, 1993; Rossell

et alet al, 2003), a number of studies have failed, 2003), a number of studies have failed

to replicate such a relationship (e.g. Cuestato replicate such a relationship (e.g. Cuesta

et alet al, 1995; Dickerson, 1995; Dickerson et alet al, 1997)., 1997).

In this paper we present meta-analysesIn this paper we present meta-analyses

of insight and cognition studies, in orderof insight and cognition studies, in order

to synthesise and integrate the publishedto synthesise and integrate the published

findings, and to estimate the magnitude offindings, and to estimate the magnitude of

any association. Furthermore, we test theany association. Furthermore, we test the

hypothesis whether insight is related tohypothesis whether insight is related to

general intellectual dysfunction (e.g. IQgeneral intellectual dysfunction (e.g. IQ

score) or more specifically to prefrontalscore) or more specifically to prefrontal

cognitive dysfunction (e.g. WCST perfor-cognitive dysfunction (e.g. WCST perfor-

mance). Separate analyses are conductedmance). Separate analyses are conducted

for samples with a diagnosis of schizo-for samples with a diagnosis of schizo-

phrenia (as opposed to other psychoses)phrenia (as opposed to other psychoses)

because schizophrenia has been associatedbecause schizophrenia has been associated

with substantial cognitive impairmentwith substantial cognitive impairment

(Heinrichs & Zakzaknis, 1998; Aleman(Heinrichs & Zakzaknis, 1998; Aleman etet

alal, 1999). Finally, insight is a multidimen-, 1999). Finally, insight is a multidimen-

sional construct, and measures of insightsional construct, and measures of insight

vary considerably, ranging from 1 to 74vary considerably, ranging from 1 to 74

items (Amador & Kronengold, 2004).items (Amador & Kronengold, 2004).

Therefore, we address the issue whetherTherefore, we address the issue whether

different components of the insight con-different components of the insight con-

struct and different measures thereofstruct and different measures thereof

moderate the insight–cognition relationship.moderate the insight–cognition relationship.

METHODMETHOD

Study selectionStudy selection

Articles for consideration were identifiedArticles for consideration were identified

using a three-step procedure. First, a litera-using a three-step procedure. First, a litera-

ture search was conducted in the electronicture search was conducted in the electronic

databases PubMed and Web of Science indatabases PubMed and Web of Science in

the period between 1980 and April 2004,the period between 1980 and April 2004,

using the keywords INSIGHTusing the keywords INSIGHT

oror UNAWARENESS combined withUNAWARENESS combined with

PSYCHOSISPSYCHOSIS oror SCHIZOPHRENIASCHIZOPHRENIA

combined with COGNITI*combined with COGNITI* oror NEURO-NEURO-

PSYCHOLOG*PSYCHOLOG* oror INTELLIGENCE,INTELLIGENCE,

MEMORYMEMORY oror WCST. This yielded 215WCST. This yielded 215

papers, of which 33 fulfilled our criteriapapers, of which 33 fulfilled our criteria

(see below). Studies were included after(see below). Studies were included after

consensus was reached between twoconsensus was reached between two

authors (A.A. and N.A.) that the paperauthors (A.A. and N.A.) that the paper

met all inclusion criteria. Second, wemet all inclusion criteria. Second, we

screened the reference list of a recent reviewscreened the reference list of a recent review

by Morgan & David (2004), which yieldedby Morgan & David (2004), which yielded

two additional papers for inclusion in thetwo additional papers for inclusion in the

meta-analysis (Takaimeta-analysis (Takai et alet al, 1992; Goldberg, 1992; Goldberg

et alet al, 2001). Finally, in order not to miss, 2001). Finally, in order not to miss

new articles that might not yet have beennew articles that might not yet have been

electronically indexed, a hand search ofelectronically indexed, a hand search of

key journals was conducted for the periodkey journals was conducted for the period

April 2003 to April 2004; this includedApril 2003 to April 2004; this included

thethe American Journal of PsychiatryAmerican Journal of Psychiatry,,

Archives of General PsychiatryArchives of General Psychiatry,, BritishBritish

Journal of PsychiatryJournal of Psychiatry,, Journal of NervousJournal of Nervous

and Mental Diseaseand Mental Disease,, Psychiatry ResearchPsychiatry Research,,

Psychological MedicinePsychological Medicine,, SchizophreniaSchizophrenia

BulletinBulletin andand Schizophrenia ResearchSchizophrenia Research. This. This

did not yield any additional paper suitabledid not yield any additional paper suitable

for inclusion.for inclusion.

To be included in the meta-analysis,To be included in the meta-analysis,

studies had to report correlations betweenstudies had to report correlations between

insight scales and cognitive performanceinsight scales and cognitive performance

measures. In addition, they had to satisfymeasures. In addition, they had to satisfy

the following criteria:the following criteria:

(a)(a) the sample comprised patient groupsthe sample comprised patient groups

with a psychotic disorder, whetherwith a psychotic disorder, whether

affective or non-affective;affective or non-affective;

(b)(b) sufficient information was reported tosufficient information was reported to

compute effect sizes, or to determinecompute effect sizes, or to determine
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the direction and significance of thethe direction and significance of the

effect;effect;

(c)(c) the article had been published in a peer-the article had been published in a peer-

reviewed English-language journal.reviewed English-language journal.

Studies had to include a valid measureStudies had to include a valid measure

of insight, such as the insight itemof insight, such as the insight item

from the Positive and Negative Syndromefrom the Positive and Negative Syndrome

Scale (PANSS; KayScale (PANSS; Kay et alet al, 1987) or Present, 1987) or Present

State Examination (PSE; WingState Examination (PSE; Wing et alet al,,

1974); the 11-item Schedule for the1974); the 11-item Schedule for the

Assessment of Insight, original andAssessment of Insight, original and

Expanded version (SAI–E; Kemp & David,Expanded version (SAI–E; Kemp & David,

1997; Sanz1997; Sanz et alet al, 1998); the 74-item, 1998); the 74-item

Scale to Assess Unawareness of MentalScale to Assess Unawareness of Mental

Disorder (SUMD; AmadorDisorder (SUMD; Amador et alet al, 1993); or, 1993); or

the 11-item Insight and Treatment Atti-the 11-item Insight and Treatment Atti-

tudes Questionnaire (ITAQ; McEvoytudes Questionnaire (ITAQ; McEvoy et alet al,,

1989).1989).

With regard to the cognitive domains,With regard to the cognitive domains,

we defined five domains. The first was totalwe defined five domains. The first was total

cognition, in which all cognitive test resultscognition, in which all cognitive test results

published in the same paper were pooled.published in the same paper were pooled.

Examples of such tests are the WechslerExamples of such tests are the Wechsler

Adult Intelligence Scale (WAIS), or sub-Adult Intelligence Scale (WAIS), or sub-

tests of the WAIS such as Digit Span; thetests of the WAIS such as Digit Span; the

Mini-Mental State Examination (MMSE);Mini-Mental State Examination (MMSE);

the National Adult Reading Test (NART);the National Adult Reading Test (NART);

the Trail Making Test; the Wisconsin Cardthe Trail Making Test; the Wisconsin Card

Sorting Test (WCST); and measures of at-Sorting Test (WCST); and measures of at-

tention, memory tests and verbal fluencytention, memory tests and verbal fluency

tests (see Lezak, 1995 for a description oftests (see Lezak, 1995 for a description of

these measures). The second domain wasthese measures). The second domain was

IQ only, which in most cases pertained toIQ only, which in most cases pertained to

the WAIS. Other estimates of intelligencethe WAIS. Other estimates of intelligence

with an established validity were also in-with an established validity were also in-

cluded. In cases where only a number ofcluded. In cases where only a number of

WAIS sub-tests were included, these sub-WAIS sub-tests were included, these sub-

tests were pooled. The third domain,tests were pooled. The third domain,

memory, included established measures ofmemory, included established measures of

verbal and visual memory performanceverbal and visual memory performance

(see Aleman(see Aleman et alet al, 1999). Fourth was, 1999). Fourth was

frontal executive function, which includedfrontal executive function, which included

the Trail Making Test B, verbal fluencythe Trail Making Test B, verbal fluency

and the WCST. Finally, a separate analysisand the WCST. Finally, a separate analysis

limited to the WCST was included, becauselimited to the WCST was included, because

several authors have postulated a specificseveral authors have postulated a specific

relationship between perseveration asrelationship between perseveration as

assessed by the WCST and poor insightassessed by the WCST and poor insight

(cf. Morgan & David, 2004). Furthermore,(cf. Morgan & David, 2004). Furthermore,

in a construct validation factor analysis (in-in a construct validation factor analysis (in-

volving data from 473 clinical cases) WCSTvolving data from 473 clinical cases) WCST

scores loaded independently of otherscores loaded independently of other

neuropsychological variables, indicatingneuropsychological variables, indicating

that the WCST contributes uniquely tothat the WCST contributes uniquely to

neuropsychological evaluation (Greveneuropsychological evaluation (Greve etet

alal, 1998). For the WCST analysis we in-, 1998). For the WCST analysis we in-

cluded categories completed as well as per-cluded categories completed as well as per-

severative responses, which were pooledseverative responses, which were pooled

when both were reported in a single paperwhen both were reported in a single paper

(cf. Nieuwenstein(cf. Nieuwenstein et alet al, 2001). These, 2001). These

parameters of the WCST have beenparameters of the WCST have been

shown to load on the same factor, termedshown to load on the same factor, termed

‘perseveration’ (Cuesta‘perseveration’ (Cuesta et alet al, 1995)., 1995).

Data analysisData analysis

For each study an effect size was calculated,For each study an effect size was calculated,

which was the meanwhich was the mean rr weighted for sampleweighted for sample

size (Hunter & Schmidt, 1990). When thesize (Hunter & Schmidt, 1990). When the

preciseprecise rr values were not given, an estimatevalues were not given, an estimate

was computed from exactwas computed from exact PP,, tt oror FF valuesvalues

(Lipsey & Wilson, 2001). A problem in(Lipsey & Wilson, 2001). A problem in

meta-analysis concerns the handling ofmeta-analysis concerns the handling of

missing values owing to studies reportingmissing values owing to studies reporting

that a result was non-significant withoutthat a result was non-significant without

providing the exact statistics. The mostproviding the exact statistics. The most

common method is to exclude such studiescommon method is to exclude such studies

completely; this is unfortunate, and willcompletely; this is unfortunate, and will

bias the results considerably when there isbias the results considerably when there is

a substantial number of studies with thisa substantial number of studies with this

problem (as in the present case). Anotherproblem (as in the present case). Another

method is to give such studies values ofmethod is to give such studies values of

rr¼0, which is a highly conservative0, which is a highly conservative

approach that may obscure the existenceapproach that may obscure the existence

of small effects. A third method is to assignof small effects. A third method is to assign

such studies the mean effect size of thesuch studies the mean effect size of the

studies that report an insignificantstudies that report an insignificant

effect size. A problem of this method is thateffect size. A problem of this method is that

it may yield an overestimation of the non-it may yield an overestimation of the non-

significant effect sizes (as authors will moresignificant effect sizes (as authors will more

readily report non-significant effect sizes ofreadily report non-significant effect sizes of

some magnitude than very small ones). Asome magnitude than very small ones). A

reasonable compromise, in our view, is toreasonable compromise, in our view, is to

include the lowest value of the 95% confi-include the lowest value of the 95% confi-

dence interval of the mean effect size fordence interval of the mean effect size for

non-significant studies that do report pre-non-significant studies that do report pre-

cise statistics. This is a conservativecise statistics. This is a conservative

approach, but not as extremely conserva-approach, but not as extremely conserva-

tive as the zero substitution approach. Wetive as the zero substitution approach. We

adopted this strategy for the overall ana-adopted this strategy for the overall ana-

lysis, to be able to include as many informa-lysis, to be able to include as many informa-

tive papers as possible. After computingtive papers as possible. After computing

effect sizes for each study we appliedeffect sizes for each study we applied

meta-analytic methods in order to obtainmeta-analytic methods in order to obtain

a combined effect size, which indicateda combined effect size, which indicated

the magnitude of the association across allthe magnitude of the association across all

studies (cf. Nieuwensteinstudies (cf. Nieuwenstein et alet al, 2001)., 2001).

Effect sizes were weighted for sample size,Effect sizes were weighted for sample size,

in order to correct for upwardly biasedin order to correct for upwardly biased

estimation of the effect in small sampleestimation of the effect in small sample

sizes (Rosenthal, 1991). The correspondingsizes (Rosenthal, 1991). The corresponding

zz-value and significance level provide an-value and significance level provide an

indication of the statistical significance ofindication of the statistical significance of

the association. We also calculated a homo-the association. We also calculated a homo-

geneity statistic,geneity statistic, QQ, to test whether the, to test whether the

studies can be taken to share a commonstudies can be taken to share a common

population effect size. A significantpopulation effect size. A significant QQ

statistic indicates heterogeneity of thestatistic indicates heterogeneity of the

individual study effect sizes which poses aindividual study effect sizes which poses a

threat to a reliable interpretation of thethreat to a reliable interpretation of the

results. However, when a small number ofresults. However, when a small number of

studies are included in the meta-analysis,studies are included in the meta-analysis,

thethe QQ statistic can underreport hetero-statistic can underreport hetero-

geneity, and an exploration of hetero-geneity, and an exploration of hetero-

geneity is warranted through subgroupgeneity is warranted through subgroup

analyses. All analyses were carried out inanalyses. All analyses were carried out in

the random-effects model, using thethe random-effects model, using the

Comprehensive Meta-Analysis packageComprehensive Meta-Analysis package

(see http://www.meta-analysis.com). In(see http://www.meta-analysis.com). In

contrast to the fixed-effects model, thecontrast to the fixed-effects model, the

random-effects model permits generalisa-random-effects model permits generalisa-

tion to studies not yet in the sample,tion to studies not yet in the sample,

and is to be preferred when studyingand is to be preferred when studying

psychiatric phenomena which may be notpsychiatric phenomena which may be not

only empirically but also conceptuallyonly empirically but also conceptually

heterogeneous (Rosenthal & DiMatteo,heterogeneous (Rosenthal & DiMatteo,

2001).2001).

RESULTSRESULTS

Characteristics of studies included in theCharacteristics of studies included in the

meta-analyses are listed in Table 1. Themeta-analyses are listed in Table 1. The

first analyses concerned studies reportingfirst analyses concerned studies reporting

on psychosis in general. Tables 2 and 3on psychosis in general. Tables 2 and 3

show all results for these analyses.show all results for these analyses.

The mean weighted effect size for theThe mean weighted effect size for the

relationship between insight and all cogni-relationship between insight and all cogni-

tive measures pooled together wastive measures pooled together was rr¼0.170.17

(95% CI 0.13–0.21,(95% CI 0.13–0.21, zz¼8.3,8.3, PP550.0001).0.0001).

This concerned the results of 35 studiesThis concerned the results of 35 studies

with a total of 2354 individuals. Thewith a total of 2354 individuals. The

effect sizes were not heterogeneous betweeneffect sizes were not heterogeneous between

studies. For IQ measures, the meanstudies. For IQ measures, the mean

weighted effect size wasweighted effect size was rr¼0.14 (200.14 (20

studies). The effect size for memory mea-studies). The effect size for memory mea-

sures was small and non-significant:sures was small and non-significant:

rr¼0.08,0.08, zz¼1.3,1.3, PP550.19 (10 studies). For0.19 (10 studies). For

measures of frontal executive function, themeasures of frontal executive function, the

mean weighted effect size wasmean weighted effect size was rr¼0.19 (210.19 (21

studies), whereas an analysis limited to thestudies), whereas an analysis limited to the

WCST revealed an effect size ofWCST revealed an effect size of rr¼0.230.23

(13 studies). The difference between the ef-(13 studies). The difference between the ef-

fect sizes for IQ and WCST was significantfect sizes for IQ and WCST was significant

((QQBB¼6.4;6.4; PP¼0.01), as was the difference0.01), as was the difference

between frontal executive function andbetween frontal executive function and

memory (memory (QQBB¼4.1;4.1; PP¼0.04). Other compar-0.04). Other compar-

isons were not significant. Figures 1–3isons were not significant. Figures 1–3

show forest plots of the analyses for totalshow forest plots of the analyses for total

cognition, IQ and WCST respectively.cognition, IQ and WCST respectively.

The next analyses were confined to stu-The next analyses were confined to stu-

dies reporting on samples of patients withdies reporting on samples of patients with

a diagnosis of schizophrenia made using ex-a diagnosis of schizophrenia made using ex-

plicit diagnostic criteria. Mean effect sizesplicit diagnostic criteria. Mean effect sizes

for insight–cognition relationships were infor insight–cognition relationships were in

the small to medium range, and varied fromthe small to medium range, and varied from

0.19 (executive function) to 0.28 (memory).0.19 (executive function) to 0.28 (memory).

The effect sizes did not differ significantlyThe effect sizes did not differ significantly
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Table1Table1 Characteristics of studies included in themeta-analysesCharacteristics of studies included in themeta-analyses

StudyStudy nn11 DiagnosisDiagnosis Age, yearsAge, years

Mean (s.d.)Mean (s.d.)22
Number ofNumber of

hospitalisationshospitalisations

MeanMean

Insight scaleInsight scale Cognitive measuresCognitive measures

AlemanAleman et alet al (2002)(2002) 3838 SchizophreniaSchizophrenia ^̂ ^̂ PANSSPANSS Workingmemory (digit span, visualWorkingmemory (digit span, visual

elevator task), source memoryelevator task), source memory

AlmeidaAlmeida et alet al (1996)(1996) 4040 Late paraphreniaLate paraphrenia ^̂ ^̂ SAI, PSESAI, PSE NART, digit and spatial span, RMT, visualNART, digit and spatial span, RMT, visual

fluency testfluency test

ArduiniArduini et alet al (2003)(2003) 6464 Schizophrenia (Schizophrenia (nn¼42)42)

Bipolar disorder (Bipolar disorder (nn¼22)22)

37 (12)37 (12) ^̂ SUMDSUMD WCSTWCST

BuckleyBuckley et alet al (2001)(2001) 5050 SchizophreniaSchizophrenia 42 (9)42 (9) ^̂ SUMDSUMD Luria^Nebraska test, TMTA, BLuria^Nebraska test, TMTA, B

CarrollCarroll et alet al (1999)(1999) 100100 SchizophreniaSchizophrenia 36 (11)36 (11) ^̂ ITAQITAQ Rivermead behavioural memory test,Rivermead behavioural memory test,

QuickTest for IQ,NARTQuickTest for IQ,NART

ChenChen et alet al (2001)(2001) 8080 Schizophrenia (Schizophrenia (nn¼55)55)

Bipolar disorder, maniaBipolar disorder, mania

((nn¼10)10)

Other psychoses (Other psychoses (nn¼15)15)

34.534.5 ^̂ SUMDSUMD WCSTWCST

CollinsCollins et alet al (1997)(1997) 5858 SchizophreniaSchizophrenia 34.1 (8)34.1 (8) ^̂ SAISAI WCSTWCST

Cuesta & PeraltaCuesta & Peralta

(1994)(1994)

4040 SchizophreniaSchizophrenia 28 (8)28 (8) ^̂ AMDP (items 97^99),AMDP (items 97^99),

Global LIIGlobal LII

MMSE,WAIS, Luria’s test of premotorMMSE,WAIS, Luria’s test of premotor

praxias, Rey complex figure, TMTA, B,praxias, Rey complex figure, TMTA, B,

Bender visual motor testsBender visual motor tests

CuestaCuesta et alet al (1995)(1995) 5252 Schizophrenia (Schizophrenia (nn¼35)35)

SchizoaffectiveSchizoaffective

disorder (disorder (nn¼10)10)

Bipolar disorder,Bipolar disorder,

mania (mania (nn¼7)7)

31 (8)31 (8) ^̂ Manual for assessmentManual for assessment

and documentation ofand documentation of

psychopathologypsychopathology

WCSTWCST

DavidDavid et alet al (1992)(1992) 9191 Schizophrenia (Schizophrenia (nn¼52)52)

Other psychosesOther psychoses

31 (10)31 (10) 3.33.3 SAI, PSESAI, PSE NARTNART

DavidDavid et alet al (1995)(1995) 150150 SchizophreniaSchizophrenia

Other psychosesOther psychoses

26 (7)26 (7) ^̂ SAI, PSESAI, PSE NART, Igar Scale (brief cognitive screen,NART, Igar Scale (brief cognitive screen,

TMT,motor sequencing, setmaintenanceTMT,motor sequencing, setmaintenance

and shift)and shift)

DickersonDickerson et alet al (1997)(1997) 8787 Schizophrenia (Schizophrenia (nn¼54)54)

SchizoaffectiveSchizoaffective

disorder (disorder (nn¼33)33)

39 (10)39 (10) 5.65.6 PANSSPANSS WAIS^R (5 sub-tests), logical memoryWAIS^R (5 sub-tests), logical memory

test ofWMS^R,WCST,TMT, Rey^test of WMS^R,WCST,TMT, Rey^

Osterrieth complex figure test,Osterrieth complex figure test,

Halstead^WepmanHalstead^Wepman aphasia screening,aphasia screening,

Chicagoword fluency testChicagoword fluency test

Drake & Lewis (2003)Drake & Lewis (2003) 3333 Schizophrenia (Schizophrenia (nn¼16)16)

Schizophreniform,Schizophreniform,

schizoaffectiveschizoaffective

disorderdisorder

29 (range29 (range

19^61)19^61)

^̂ PANSS, SAI^E, ITAQ,PANSS, SAI^E, ITAQ,

SUMDSUMD

Theory of mind, abstraction (sentencesTheory of mind, abstraction (sentences

test, triads test), set-shifting (TMT B,test, triads test), set-shifting (TMT B,

Hayling test, Frontal Lobe Score, BrixtonHayling test, Frontal Lobe Score, Brixton

test)test)

FennigFennig et alet al (1996)(1996) 189189 Schizophrenia (Schizophrenia (nn¼60)60)

Bipolar disorder (Bipolar disorder (nn¼52)52)

Other psychosesOther psychoses

15^6015^60 ^̂ Modified insight itemModified insight item

of HRSDof HRSD

QuickTest for IQQuickTest for IQ

FlashmanFlashman et alet al (2000)(2000) 2929 SchizophreniaSchizophrenia

spectrumspectrum

35 (12)35 (12) ^̂ SUMDSUMD Full-scale IQFull-scale IQ

GhaemiGhaemi et alet al (1996)(1996) 1616 AcutemaniaAcute mania 37 (13)37 (13) 66 ITAQITAQ Full-scale IQ, similarities, memorypas-Full-scale IQ, similarities, memorypas-

sages recall, visual reproduction recallsages recall, visual reproduction recall

GoldbergGoldberg et alet al (2001)(2001) 146146 SchizophreniaSchizophrenia

spectrumspectrum

41 (9)41 (9) 11.611.6 PANSSPANSS RBANS,WCST,WRAT^R,WAIS IIIRBANS,WCST,WRAT^R,WAIS III

Kemp &David (1996)Kemp &David (1996) 7474 Schizophrenia (Schizophrenia (nn¼47)47)

Other psychosesOther psychoses

35 (11)35 (11) 4.34.3 SAI, PSESAI, PSE NART, verbal fluency test, cognitiveNART, verbal fluency test, cognitive

estimate test, TMTestimate test, TMT

LaroiLaroi et alet al (2000)(2000) 2121 SchizophreniaSchizophrenia 36 (10)36 (10) ^̂ SUMDSUMD WCST,WAIS^R (block design andWCST,WAIS^R (block design and

vocabulary), TMT, Kimura figures testvocabulary), TMT, Kimura figures test

((continuedcontinued))
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from each other. Thus, in contrast to thefrom each other. Thus, in contrast to the

first analysis for psychosis in general, thefirst analysis for psychosis in general, the

WCST–insight relationship was not stron-WCST–insight relationship was not stron-

ger than the IQ–insight relationship. Inger than the IQ–insight relationship. In

addition, the correlation between memoryaddition, the correlation between memory

performance and insight was significant inperformance and insight was significant in

this analysis limited to schizophrenia, butthis analysis limited to schizophrenia, but

not in the first analysis including psychosisnot in the first analysis including psychosis

in general. Table 2 lists all results for thesein general. Table 2 lists all results for these

analyses.analyses.

Finally, associations of different insightFinally, associations of different insight

scales with cognition were examinedscales with cognition were examined
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Table1Table1 ((continuedcontinued))

StudyStudy nn DiagnosisDiagnosis Age, yearsAge, years

mean (s.d.)mean (s.d.)11
Number ofNumber of

hospitalisationshospitalisations

MeanMean

Insight scaleInsight scale Cognitive measuresCognitive measures

Lysaker & Bell (1994)Lysaker & Bell (1994) 9292 SchizophreniaSchizophrenia

Schizoaffective disorderSchizoaffective disorder

44 (10)44 (10) 8.58.5 PANSSPANSS WCSTWCST

LysakerLysaker et alet al (2002)(2002) 132132 Schizophrenia (Schizophrenia (nn¼87)87)

Schizoaffective disorderSchizoaffective disorder

((nn¼45)45)

43 (9)43 (9) 8.18.1 SUMDSUMD WAIS III,WCSTWAIS III,WCST

MacphersonMacpherson et alet al

(1996)(1996)

6464 SchizophreniaSchizophrenia ^̂ ^̂ SAISAI MMSE,NARTMMSE,NART

MarksMarks et alet al (2000)(2000) 5959 Schizophrenia (Schizophrenia (nn¼42)42)

Schizoaffective disorderSchizoaffective disorder

((nn¼17)17)

43 (11)43 (11) ^̂ SUMD, PANSS, SAIQSUMD, PANSS, SAIQ WCST, Stroop test,WCST, Stroop test,

Similarities, letter number sequencing,Similarities, letter number sequencing,

Hopkins verbal learning test, logicalHopkins verbal learning test, logical

memory I ofWMS^R,NARTmemory I of WMS^R,NART

McCabeMcCabe et alet al (2002)(2002) 8989 SchizophreniaSchizophrenia 40 (12)40 (12) 8.98.9 SAISAI Luria^Nebraska neuropsychologicalLuria^Nebraska neuropsychological

batterybattery

McEvoyMcEvoy et alet al (1996)(1996) 3232 Schizophrenia (Schizophrenia (nn¼26)26)

Other psychosesOther psychoses

34 (10)34 (10) 66 ITAQITAQ WCST, vocabulary block and designWCST, vocabulary block and design

(WAIS), figural fluency test, controlled(WAIS), figural fluency test, controlled

word association test, finger localisation,word association test, finger localisation,

right^left disorientation, judgement ofright^left disorientation, judgement of

line orientation, Rey^Osterriethline orientation, Rey^Osterrieth

complex figure testcomplex figure test

MohamedMohamed et alet al (1999)(1999) 4646 SchizophreniaSchizophrenia 36 (10)36 (10) ^̂ SUMDSUMD WCST,WAIS^R,TMT, verbal fluencyWCST,WAIS^R, TMT, verbal fluency

test, design fluency testtest, design fluency test

RossellRossell et alet al (2003)(2003) 7878 SchizophreniaSchizophrenia 34 (9)34 (9) ^̂ SAI^ESAI^E WAIS^R (short version),WCST,WAIS^R (short version),WCST,

continuous performance test controlledcontinuous performance test controlled

oral word association testoral word association test

SanzSanz et alet al (1998)(1998) 3333 Schizophrenia (55%)Schizophrenia (55%)

Other psychosesOther psychoses

32 (8)32 (8) 3.53.5 ITAQ, SAI, PANSSITAQ, SAI, PANSS MMSE,NART,WCST, TMT, Star calcula-MMSE,NART,WCST,TMT, Star calcula-

tion testtion test

SmithSmith et alet al (2000)(2000) 4646 Schizophrenia (Schizophrenia (nn¼26)26)

Schizoaffective disorderSchizoaffective disorder

((nn¼20)20)

39 (12)39 (12) 7.77.7 SUMDSUMD WAIS^R (3 sub-tests), DSDT,CaliforniaWAIS^R (3 sub-tests), DSDT,California

verbal learning test,WCST, verbalverbal learning test,WCST, verbal

fluency test, Benton facial recognitionfluency test, Benton facial recognition

testtest

Startup (1997)Startup (1997) 2828 SchizophreniaSchizophrenia 41 (11)41 (11) 6.26.2 ITAQITAQ Spot the word testSpot the word test

TakaiTakai et alet al (1992)(1992) 5757 SchizophreniaSchizophrenia 39 (9)39 (9) 3.73.7 PSEPSE WAISWAIS

UpthegroveUpthegrove et alet al

(2002)(2002)

3030 SchizophreniaSchizophrenia 35 (range35 (range

18^60)18^60)

^̂ SAI^ESAI^E Digit span, wordingmemoryDigit span, wordingmemory

VazVaz et alet al (2002)(2002) 8282 SchizophreniaSchizophrenia 35 (9)35 (9) 3.53.5 SAISAI Cognitive factor of the PANSSCognitive factor of the PANSS33

YoungYoung et alet al (1993)(1993) 3131 SchizophreniaSchizophrenia 38.738.7 16.216.2 SUMDSUMD WCST, verbal fluency test, TMTA, B,WCST, verbal fluency test, TMTA, B,

WAIS^RWAIS^R

YoungYoung et alet al (1998)(1998) 108108 SchizophreniaSchizophrenia ^̂ ^̂ WCST,WAIS^RWCST,WAIS^R

AMDP,Manual for the Assessment and Documentation of Psychopathology; DSDT,Digit Span DistractibilityTest; HRSD,Hamilton Rating Scale for Depression; ITAQ, Insight andAMDP,Manual for the Assessment and Documentation of Psychopathology; DSDT,Digit Span DistractibilityTest; HRSD,Hamilton Rating Scale for Depression; ITAQ, Insight and
Treatment Attitude Questionnaire; LII, Lack of Insight Index; MMSE,Mini-Mental State Examination; NART,National Adult ReadingTest; PANSS, Positive and Negative SyndromeTreatment Attitude Questionnaire; LII, Lack of Insight Index; MMSE,Mini-Mental State Examination; NART,National Adult ReadingTest; PANSS, Positive and Negative Syndrome
Scale; PSE, Present State Examination; RBANS, Repeatable Battery for Assessment of Neuropsychological Status; RMT, Recognition MemoryTest; SAI(^E), Schedule for the As-Scale; PSE, Present State Examination; RBANS, Repeatable Battery for Assessment of Neuropsychological Status; RMT, Recognition MemoryTest; SAI(^E), Schedule for the As-
sessment of Insight (Extended version); SUMD, Scale to Assess Unawareness of Mental Disorder;TMT,Trail MakingTest;WAIS,Wechsler Adult Intelligence Scale;WCST,Wisconsinsessment of Insight (Extended version); SUMD, Scale to Assess Unawareness of Mental Disorder;TMT,Trail MakingTest;WAIS,Wechsler Adult Intelligence Scale;WCST,Wisconsin
Card SortingTest;WMS^R,Wechsler Memory Scale ^ Revised;WRAT̂ R,Wide Range Achievement Test ^ Reading.Card SortingTest;WMS^R,Wechsler Memory Scale ^ Revised;WRAT̂ R,Wide Range Achievement Test ^ Reading.
1. Numbers in this column are those reported at the start of the Method section of the papers concerned; the numbers included in our statistical analysis may be smaller owing to1. Numbers in this column are those reported at the start of the Method section of the papers concerned; the numbers included in our statistical analysis may be smaller owing to
drop-outs.drop-outs.
2. Dashes indicate data are not available.2. Dashes indicate data are not available.
3. The cognitive factor of the PANSS correlates well with neuropsychological performance (Bell3. The cognitive factor of the PANSS correlates well with neuropsychological performance (Bell et alet al, 1994) and was therefore included in the overall analysis., 1994) and was therefore included in the overall analysis.
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(including studies that reported on psycho-(including studies that reported on psycho-

sis in general). These analyses focused onsis in general). These analyses focused on

the four scales that have most been usedthe four scales that have most been used

(Morgan & David, 2004), all of which(Morgan & David, 2004), all of which

showed significant correlations with totalshowed significant correlations with total

cognition (Table 3). With regard to associa-cognition (Table 3). With regard to associa-

tions with general cognition, mean correla-tions with general cognition, mean correla-

tions varied from 0.15 (PANSS) to 0.28tions varied from 0.15 (PANSS) to 0.28

(ITAQ). The differences in magnitude of ef-(ITAQ). The differences in magnitude of ef-

fect size did not attain significance, how-fect size did not attain significance, how-

ever. For the WCST the mean correlationever. For the WCST the mean correlation

with the SUMD was 0.28, whereas the cor-with the SUMD was 0.28, whereas the cor-

relation with the SAI was 0.14. Again,relation with the SAI was 0.14. Again,

however, this difference was not signifi-however, this difference was not signifi-

cant:cant: QQBB¼1.8,1.8, PP¼0.18.0.18.

Publication biasPublication bias

A concern in the interpretation of meta-A concern in the interpretation of meta-

analytic findings is the possibility of an up-analytic findings is the possibility of an up-

ward bias of the mean effect due to theward bias of the mean effect due to the

omission of unpublished studies with nullomission of unpublished studies with null

effects. Small studies with significant resultseffects. Small studies with significant results

tend to be published, whereas small studiestend to be published, whereas small studies

without statistically significant findingswithout statistically significant findings

tend to remain in the file drawer. Figure 4tend to remain in the file drawer. Figure 4

is a funnel plot of the studies included inis a funnel plot of the studies included in

the primary analysis: this is a scatterplotthe primary analysis: this is a scatterplot

of the effect size by sample size of eachof the effect size by sample size of each

study, which should take the shape of astudy, which should take the shape of a

funnel, as there should be greater variabil-funnel, as there should be greater variabil-

ity among the effect sizes based on smallity among the effect sizes based on small

samples than those based on large samplessamples than those based on large samples

(Wang & Bushman, 1998). The underre-(Wang & Bushman, 1998). The underre-

presentation of small studies with small ef-presentation of small studies with small ef-

fects could be indicative of publication bias.fects could be indicative of publication bias.

Figure 4 shows that such studies are indeedFigure 4 shows that such studies are indeed

somewhat underrepresented, but the asym-somewhat underrepresented, but the asym-

metry is not strong. To assess whether sam-metry is not strong. To assess whether sam-

pling bias would be large enough to renderpling bias would be large enough to render

the mean effect size insignificant, we com-the mean effect size insignificant, we com-

puted an additional statistic, the fail-safeputed an additional statistic, the fail-safe nn

(Orwin, 1983; Rosenthal, 1991). Specifi-(Orwin, 1983; Rosenthal, 1991). Specifi-

cally, we determined the number of studiescally, we determined the number of studies

with an effect size of zero needed to reducewith an effect size of zero needed to reduce

the mean effect size to a negligible effectthe mean effect size to a negligible effect

(r(r¼0.05). The fail-safe0.05). The fail-safe nn was 84 for thewas 84 for the

overall analysis (35 studies) and 40 for theoverall analysis (35 studies) and 40 for the

analysis confined to the diagnosis of schizo-analysis confined to the diagnosis of schizo-

phrenia (11 studies). It is unlikely that suchphrenia (11 studies). It is unlikely that such

a large number of unpublished studies witha large number of unpublished studies with

null effects reside in file drawers.null effects reside in file drawers.

DISCUSSIONDISCUSSION

Several findings emerge from our meta-Several findings emerge from our meta-

analysis of published neuropsychologicalanalysis of published neuropsychological

studies of insight in patients with psychoticstudies of insight in patients with psychotic

disorders. First, insight showed a small,disorders. First, insight showed a small,

albeit statistically significant, positivealbeit statistically significant, positive

relationship with general cognitiverelationship with general cognitive

functioning. Second, the relationship be-functioning. Second, the relationship be-

tween WCST performance and insight wastween WCST performance and insight was

significantly stronger than the associationsignificantly stronger than the association

with IQ, with a magnitude correspondingwith IQ, with a magnitude corresponding

to a medium effect size (Cohen, 1988).to a medium effect size (Cohen, 1988).

Third, whereas the WCST–insight associ-Third, whereas the WCST–insight associ-

ation was stronger than the IQ–insightation was stronger than the IQ–insight

association in samples of patients withassociation in samples of patients with

psychotic disorders in general, there waspsychotic disorders in general, there was

no difference between these associationsno difference between these associations

when analyses were limited to samples ofwhen analyses were limited to samples of

patients with a diagnosis of schizophrenia.patients with a diagnosis of schizophrenia.

Overall, however, the insight–cognition as-Overall, however, the insight–cognition as-

sessment was slightly stronger in patientssessment was slightly stronger in patients

with schizophreniawith schizophrenia v.v. patients with psycho-patients with psycho-

sis in general. Finally, analyses of differentsis in general. Finally, analyses of different

insight scales did not reveal significant dif-insight scales did not reveal significant dif-

ferences in their association with cognitiveferences in their association with cognitive

performance.performance.

Neuropsychological dysfunctionNeuropsychological dysfunction

It has been a matter of debate in recentIt has been a matter of debate in recent

years whether poor insight in psychoticyears whether poor insight in psychotic

disorders can, in part, be explained bydisorders can, in part, be explained by
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Table 2Table 2 Results of meta-analyses on insight^cognition relationships in samples of patients with (a) psychosisResults of meta-analyses on insight^cognition relationships in samples of patients with (a) psychosis

and (b) with a diagnosis of schizophreniaand (b) with a diagnosis of schizophrenia

StudiesStudies11

nn

ParticipantsParticipants22

nn

RR33 95%CI95% CI ZZ44 PP QQ(w)(w)
55 PP

PsychosisPsychosis

Total cognitionTotal cognition 3535 23542354 0.170.17 0.13 to 0.210.13 to 0.21 8.38.3 550.0000.00011 30.230.2 0.650.65

IQIQ 2020 13851385 0.140.14 0.09 to 0.190.09 to 0.19 5.15.1 550.0000.00011 7.17.1 0.990.99

MemoryMemory 1010 477477 0.080.08 770.04 to 0.210.04 to 0.21 1.31.3 0.190.19 14.614.6 0.100.10

Executive functionExecutive function 2121 14721472 0.190.19 0.14 to 0.240.14 to 0.24 7.17.1 550.0000.00011 15.115.1 0.770.77

WCSTWCST 1313 712712 0.230.23 0.16 to 0.300.16 to 0.30 6.16.1 550.0000.00011 11.211.2 0.510.51

SchizophreniaSchizophrenia

Total cognitionTotal cognition 1111 660660 0.230.23 0.15 to 0.300.15 to 0.30 5.85.8 550.0000.00011 4.84.8 0.910.91

IQIQ 44 174174 0.260.26 0.12 to 0.400.12 to 0.40 3.43.4 550.000.0011 0.60.6 0.890.89

MemoryMemory 33 129129 0.280.28 0.11 to 0.430.11 to 0.43 3.23.2 0.0020.002 1.11.1 0.580.58

Executive functionExecutive function 55 331331 0.190.19 0.08 to 0.300.08 to 0.30 3.33.3 0.000.0011 0.500.50 0.970.97

WCSTWCST 55 311311 0.250.25 0.14 to 0.360.14 to 0.36 4.24.2 550.0000.00011 4.34.3 0.370.37

1. Number of studies included in the analysis.1. Number of studies included in the analysis.
2. Total number of participants across studies.2. Total number of participants across studies.
3. Meanweighted correlation coefficient; 95% CI3. Meanweighted correlation coefficient; 95% CI¼95% confidence interval;95% confidence interval;
4. Fisher’s4. Fisher’s ZZ, and significance of effect size (, and significance of effect size (PP ).).
5. Within-category heterogeneity between studies.5. Within-category heterogeneity between studies.
WCST,Wisconsin Card SortingTest.WCST,Wisconsin Card SortingTest.

Table 3Table 3 Different insight scales andmean correlations with neuropsychological function across studiesDifferent insight scales andmean correlations with neuropsychological function across studies

StudiesStudies11

nn

ParticipantsParticipants22

nn

RR33 95%CI95% CI ZZ44 PP QQ(w)(w)
55 PP

Total cognitionTotal cognition

SAISAI 1010 754754 0.210.21 0.14 to 0.280.14 to 0.28 5.75.7 550.0000.00011 7.47.4 0.600.60

SUMDSUMD 1010 599599 0.190.19 0.11 to 0.270.11 to 0.27 4.54.5 550.0000.00011 3.53.5 0.940.94

ITAQITAQ 33 160160 0.280.28 0.12 to 0.420.12 to 0.42 3.53.5 0.00050.0005 1.01.0 0.600.60

PANSSPANSS 44 363363 0.150.15 0.05 to 0.250.05 to 0.25 2.82.8 0.0050.005 2.42.4 0.490.49

WCSTWCST

SAISAI 33 228228 0.140.14 770.01 to 0.290.01 to 0.29 1.81.8 0.070.07 0.20.2 0.920.92

SUMDSUMD 66 308308 0.280.28 0.13 to 0.420.13 to 0.42 3.73.7 0.00040.0004 7.97.9 0.160.16

ITAQ, Insight and Treatment Attitude Questionnaire; PANSS, Positive and Negative Syndrome Scale; SAI, Schedule forITAQ, Insight and Treatment Attitude Questionnaire; PANSS, Positive and Negative Syndrome Scale; SAI, Schedule for
the Assessment of Insight; SUMD, Scale to Assess Unawareness of Mental Disorder;WCST,Wisconsin Card Sortingthe Assessment of Insight; SUMD, Scale to Assess Unawareness of Mental Disorder;WCST,Wisconsin Card Sorting
Test.Test.
1. Number of studies included in the analysis.1. Number of studies included in the analysis.
2. Total number of participants across studies.2. Total number of participants across studies.
3. Meanweighted correlation coefficient.3. Meanweighted correlation coefficient.
4. Fisher’s4. Fisher’s ZZ, and significance of effect size (, and significance of effect size (P).P).
5. Within-category heterogeneity between studies.5. Within-category heterogeneity between studies.
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neuropsychological dysfunction. The asso-neuropsychological dysfunction. The asso-

ciation of insight with general cognitiveciation of insight with general cognitive

function observed in our meta-analysisfunction observed in our meta-analysis

may imply that the interpretation and attri-may imply that the interpretation and attri-

bution of anomalous mental experiences isbution of anomalous mental experiences is

indeed hampered by poor general cogni-indeed hampered by poor general cogni-

tion. Notably, although the effect sizestion. Notably, although the effect sizes

were in thewere in the small to medium range, a re-small to medium range, a re-

cent meta-cent meta-analysis of insight studies re-analysis of insight studies re-

ported comparable mean correlations forported comparable mean correlations for

the association with positive and negativethe association with positive and negative

symptoms; Mintzsymptoms; Mintz et alet al (2003) observed a(2003) observed a

correlation of 0.25 for positive symptomscorrelation of 0.25 for positive symptoms

(based on 22 studies) and a correlation of(based on 22 studies) and a correlation of

0.23 for negative symptoms (based on 200.23 for negative symptoms (based on 20

studies). Hence, it could be argued thatstudies). Hence, it could be argued that

poor insight in psychosis is part and parcelpoor insight in psychosis is part and parcel

of psychopathology and cognitive dysfunc-of psychopathology and cognitive dysfunc-

tion in roughly equal measure. However,tion in roughly equal measure. However,

although psychotic symptoms have beenalthough psychotic symptoms have been

suggested to be largely independent ofsuggested to be largely independent of

cognitive functioning (Nieuwensteincognitive functioning (Nieuwenstein et alet al,,

2001), any conclusion regarding indepen-2001), any conclusion regarding indepen-

dent contributions of psychopathologicaldent contributions of psychopathological

disorder and cognitive deficits to impaireddisorder and cognitive deficits to impaired

insight should be confirmed by a regressioninsight should be confirmed by a regression

model in the same sample. Furthermore,model in the same sample. Furthermore,

interpretations of association should notinterpretations of association should not

assume causality. It is possible that theassume causality. It is possible that the

assessment of insight is confounded byassessment of insight is confounded by

cognition, since a clinician’s tendency tocognition, since a clinician’s tendency to

infer insight may be coloured by theinfer insight may be coloured by the

patient’s ability to express complex atti-patient’s ability to express complex atti-

tudes and experiences. Independent ratingtudes and experiences. Independent rating

of insight and cognition would minimiseof insight and cognition would minimise

this effect.this effect.

The finding that in patients with a psy-The finding that in patients with a psy-

chotic disorder the relationship betweenchotic disorder the relationship between

WCST performance and insight was signif-WCST performance and insight was signif-

icantly stronger than the association withicantly stronger than the association with

IQ may imply a specific role of persevera-IQ may imply a specific role of persevera-

tion. With regard to the cognitive mechan-tion. With regard to the cognitive mechan-

isms of insight, WCST performance hasisms of insight, WCST performance has

been suggested to be of particular relevancebeen suggested to be of particular relevance

(Drake & Lewis, 2003). Cognitive flexibil-(Drake & Lewis, 2003). Cognitive flexibil-

ity is important, as it refers to the capacityity is important, as it refers to the capacity

‘to hold an abstract representation related‘to hold an abstract representation related

to an actual situation, but different fromto an actual situation, but different from

it, at the same time as the more obvious im-it, at the same time as the more obvious im-

mediate representation’ (Drake & Lewis,mediate representation’ (Drake & Lewis,

2003). This capacity would enable people2003). This capacity would enable people

to evaluate their own perceptions, thoughtsto evaluate their own perceptions, thoughts

and behaviour in relation to knowledge ofand behaviour in relation to knowledge of

symptoms of mental illness (shaped bysymptoms of mental illness (shaped by

social and cultural influences). In a samplesocial and cultural influences). In a sample

of 33 people with acute psychosis, Drakeof 33 people with acute psychosis, Drake

& Lewis (2003) reported a specific strong& Lewis (2003) reported a specific strong

correlation (correlation (rr¼0.59) between insight and0.59) between insight and

perseverative errors, rather than moreperseverative errors, rather than more

general measures of abstraction. This isgeneral measures of abstraction. This is

consistent with the notion that a failure toconsistent with the notion that a failure to

change cognitive set and to monitor errorchange cognitive set and to monitor error

responses may lead to impaired insight. Itresponses may lead to impaired insight. It

should be kept in mind, none the less, thatshould be kept in mind, none the less, that

although ‘perseveration’ is widely recog-although ‘perseveration’ is widely recog-

nised as a key cognitive process called uponnised as a key cognitive process called upon

during WCST performance, the cognitiveduring WCST performance, the cognitive

processes underlying WCST performanceprocesses underlying WCST performance

remain poorly understood.remain poorly understood.

Diagnosis of schizophreniaDiagnosis of schizophrenia

Whereas the WCST–insight association wasWhereas the WCST–insight association was

stronger than the IQ–insight association instronger than the IQ–insight association in

samples of patients with psychotic dis-samples of patients with psychotic dis-

orders in general, there was no differenceorders in general, there was no difference

between these associations when analysesbetween these associations when analyses

were limited to samples of patients with awere limited to samples of patients with a

diagnosis of schizophrenia. This was notdiagnosis of schizophrenia. This was not

owing to a smaller effect size for WCST,owing to a smaller effect size for WCST,

but could be attributed to a larger effectbut could be attributed to a larger effect

size for IQ in patients with schizophrenia.size for IQ in patients with schizophrenia.

Schizophrenia involves more negativeSchizophrenia involves more negative

symptoms and more pronounced intellec-symptoms and more pronounced intellec-

tual impairment in comparison with othertual impairment in comparison with other

psychotic disorders, and this could lead topsychotic disorders, and this could lead to

a larger correlation between IQ and insight;a larger correlation between IQ and insight;

that is, a certain IQ level might be requiredthat is, a certain IQ level might be required

to enable the person to maketo enable the person to make the complexthe complex

judgements involved in self-judgements involved in self-reflection andreflection and
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Fig. 1Fig. 1 Forest plot of studies included in themeta-analysis of the relationship between insight and ‘totalForest plot of studies included in themeta-analysis of the relationship between insight and ‘total

cognition’ (all cognitive tests pooled together).cognition’ (all cognitive tests pooled together).
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monitoring of unusual or ambiguous ex-monitoring of unusual or ambiguous ex-

periences. Another difference between theperiences. Another difference between the

analysis confined to schizophrenia properanalysis confined to schizophrenia proper

concerned the relationship between mem-concerned the relationship between mem-

ory performance and insight. This associa-ory performance and insight. This associa-

tion was significant in schizophrenia, buttion was significant in schizophrenia, but

was absent when all psychoses were in-was absent when all psychoses were in-

cluded in the analysis. In schizophrenia,cluded in the analysis. In schizophrenia,

large effect sizes of memory impairmentlarge effect sizes of memory impairment

have been documented (Alemanhave been documented (Aleman et alet al,,

1999) and a certain level of memory func-1999) and a certain level of memory func-

tion may be necessary for intact insight.tion may be necessary for intact insight.

An alternative interpretation of the dif-An alternative interpretation of the dif-

ferent results in the analyses includingferent results in the analyses including

schizophreniaschizophrenia v.v. ‘all psychoses’ would be‘all psychoses’ would be

that this does not imply a specific role ofthat this does not imply a specific role of

perseveration in impaired insight, butperseveration in impaired insight, but

rather reflects an effect of clinical diagnosis.rather reflects an effect of clinical diagnosis.

That is, in patients with less severe psy-That is, in patients with less severe psy-

chotic disorders only executive and atten-chotic disorders only executive and atten-

tional functioning might be impaired,tional functioning might be impaired,

whereas schizophrenia is characterised bywhereas schizophrenia is characterised by

generalised cognitive impairment. Thus, ageneralised cognitive impairment. Thus, a

relationship with insight is found only forrelationship with insight is found only for

cognitive functions that are impaired. Di-cognitive functions that are impaired. Di-

rect comparison between different patientrect comparison between different patient

groups is needed to test this possibility.groups is needed to test this possibility.

The results of a study published after ourThe results of a study published after our

meta-analysis was completed may be con-meta-analysis was completed may be con-

sistent with this notion (Keshavansistent with this notion (Keshavan et alet al,,

2004): in a sample of 535 patients with2004): in a sample of 535 patients with

first-episode psychosis, the authors ob-first-episode psychosis, the authors ob-

served significant associations of impairedserved significant associations of impaired

insight with multiple cognitive domains, in-insight with multiple cognitive domains, in-

cluding memory, learning and executivecluding memory, learning and executive

functions. However, another recent studyfunctions. However, another recent study

of a sample comprising 122 out-patientsof a sample comprising 122 out-patients

with schizophrenia failed to find significantwith schizophrenia failed to find significant

associations between insight and neuropsy-associations between insight and neuropsy-

chological tests sensitive to frontal lobechological tests sensitive to frontal lobe

function (Freudenreichfunction (Freudenreich et alet al, 2004)., 2004).

Different scalesDifferent scales

With regard to the use of different insightWith regard to the use of different insight

scales, the PANSS, SAI, SUMD and ITAQscales, the PANSS, SAI, SUMD and ITAQ

apparently yielded effect sizes in the sameapparently yielded effect sizes in the same

range. This is consistent with studies thatrange. This is consistent with studies that

observed high correlations between theseobserved high correlations between these

different insight measures (Sanzdifferent insight measures (Sanz et alet al,,

1998; Cuesta1998; Cuesta et alet al, 2000; Drake & Lewis,, 2000; Drake & Lewis,

2003). Unfortunately, owing to the small2003). Unfortunately, owing to the small

number of studies reporting separate datanumber of studies reporting separate data

for different components of insight scales,for different components of insight scales,

it was not possible to analyse differentialit was not possible to analyse differential

relations in this regard. It has been sug-relations in this regard. It has been sug-

gested that reduced symptom relabellinggested that reduced symptom relabelling

abilities might be more closely related toabilities might be more closely related to

deficits in cognitive functioning than otherdeficits in cognitive functioning than other

domains of insight such as illness awarenessdomains of insight such as illness awareness
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Fig. 2Fig. 2 Forest plot of studies included in themeta-analysis of the relationship between insight and IQ testForest plot of studies included in themeta-analysis of the relationship between insight and IQ test

performance.performance.

Fig. 3Fig. 3 Forest plot of studies included in themeta-analysis of the relationship between insight andWinsconsinForest plot of studies included in themeta-analysis of the relationship between insight andWinsconsin

Card SortingTest performance.Card SortingTest performance.
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and treatment compliance (Morgan &and treatment compliance (Morgan &

David, 2004). The latter componentsDavid, 2004). The latter components

would be less independent of external fac-would be less independent of external fac-

tors such as social and cultural variationstors such as social and cultural variations

(Saravanan(Saravanan et alet al, 2004)., 2004).

A possible explanation for the smallA possible explanation for the small

and inconsistent correlations observed in aand inconsistent correlations observed in a

number of studies might be that the re-number of studies might be that the re-

lationship between insight and cognitivelationship between insight and cognitive

deficits is non-linear. According to Startupdeficits is non-linear. According to Startup

(1996), both motivational and cognitive(1996), both motivational and cognitive

deficits affect insight, with a trade-offdeficits affect insight, with a trade-off

between the two processes, giving rise tobetween the two processes, giving rise to

quadratic relationships between insightquadratic relationships between insight

and cognitive test performance. Unfortu-and cognitive test performance. Unfortu-

nately, the other studies included in ournately, the other studies included in our

meta-analysis did not examine curvilinearmeta-analysis did not examine curvilinear

associations.associations.

It should be noted that the effect sizesIt should be noted that the effect sizes

were rather small, implying that cognitivewere rather small, implying that cognitive

function may explain only a limited portionfunction may explain only a limited portion

of the observed variance in insight ratings.of the observed variance in insight ratings.

The method of meta-analysis has been criti-The method of meta-analysis has been criti-

cised for mixing dissimilar studies, publica-cised for mixing dissimilar studies, publica-

tion bias and inclusion of poor-qualitytion bias and inclusion of poor-quality

studies. We addressed these issues by im-studies. We addressed these issues by im-

posing strict inclusion criteria and explor-posing strict inclusion criteria and explor-

ing publication bias. Indeed, as Rosenthaling publication bias. Indeed, as Rosenthal

& DiMatteo (2001) have noted; ‘criticisms& DiMatteo (2001) have noted; ‘criticisms

of meta-analysis that are applicable areof meta-analysis that are applicable are

equally applicable to traditional, non-equally applicable to traditional, non-

quantitative, narrative reviews of thequantitative, narrative reviews of the

literature’.literature’.

Future research should focus more inFuture research should focus more in

detail on the role of metacognitive pro-detail on the role of metacognitive pro-

cesses, and examine separate componentscesses, and examine separate components

of the insight construct. Korenof the insight construct. Koren et alet al

(2004) reported in a sample of 30 patients(2004) reported in a sample of 30 patients

with first-episode schizophrenia that pre-with first-episode schizophrenia that pre-

diction of poor insight was significantlydiction of poor insight was significantly

improved by adding the new, free-choiceimproved by adding the new, free-choice

metacognitive measures to the conventionalmetacognitive measures to the conventional

WCST measures. These preliminary resultsWCST measures. These preliminary results

suggest that metacognition might be an im-suggest that metacognition might be an im-

portant mediator between basic cognitiveportant mediator between basic cognitive

deficits and poor insight, and might be evendeficits and poor insight, and might be even

more relevant to poor insight than cognitivemore relevant to poor insight than cognitive

deficitsdeficits per seper se..
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