
BackgroundBackground Subtle formal thoughtSubtle formal thought

disorders are difficultto quantify.Theirdisorders are difficultto quantify.Their

relationship to florid thoughtdisorder isrelationship to florid thoughtdisorder is

unknown.unknown.

AimsAims To assess the interrater reliability,To assess the interrater reliability,

sensitivity and factor structure of a newsensitivity and factor structure of a new

assessment instrument, theThought andassessment instrument, theThought and

Language Index (TLI), and to determine ifLanguage Index (TLI), and to determine if

minor aberrations detectable intheminor aberrations detectable in the

speech of healthyindividuals are related tospeech of healthyindividuals are related to

themore severe formal thoughtdisordersthemore severe formal thoughtdisorders

characteristic of schizophrenia.characteristic of schizophrenia.

MethodMethod Interrater reliability wasInterrater reliability was

evaluatedbydetermining the intraclassevaluated bydetermining the intraclass

correlation for the ratings by fivecorrelation for the ratingsby five

assessors.Factor analysis of theTLI scoresassessors.Factor analysis of theTLI scores

of 87 patientswasperformed, and TLIof 87 patientswasperformed, and TLI

scores inmatchedpatients and controlsscores inmatchedpatients and controls

were compared.were compared.

ResultsResults The intraclass correlationwasThe intraclass correlationwas

good forindividual TLIitems, andexcellentgood forindividual TLIitems, andexcellent

for sub-scale scores.Factor analysisfor sub-scale scores.Factor analysis

identified three groups of approximatelyidentified three groups of approximately

orthogonal disorders.Mild speechorthogonal disorders.Mild speech

aberrationswere observed inhealthyaberrationswere observed inhealthy

participants and inpatientswithparticipants and inpatientswith

schizophrenia.The prevalence ofmildschizophrenia.The prevalence ofmild

aberrationswas correlatedwiththeaberrationswas correlatedwiththe

prevalence of definite formal thoughtprevalence of definite formal thought

disorders.disorders.

ConclusionsConclusions TheTLIis reliable andTheTLIis reliable and

capable of detecting subtle disorders.capable of detecting subtle disorders.

Somemild aberrations occurring intheSomemild aberrations occurring inthe

speech of healthy individuals appear to bespeech of healthyindividuals appear to be

attenuated forms ofthe florid disordersattenuated forms ofthe florid disorders

characteristic of schizophrenia.characteristic of schizophrenia.

Declaration of interestDeclaration of interest None.None.

Formal thought disorder has long beenFormal thought disorder has long been

regarded as one of the cardinal symptomsregarded as one of the cardinal symptoms

of schizophrenia. Although thought disorderof schizophrenia. Although thought disorder

is most apparent during acute episodes of ill-is most apparent during acute episodes of ill-

ness, the chronic phase of schizophrenia isness, the chronic phase of schizophrenia is

characterised by vague, wandering speechcharacterised by vague, wandering speech

(Spohn(Spohn et alet al, 1986). Continuation of, 1986). Continuation of

thought disorder after the resolution of anthought disorder after the resolution of an

acute psychotic episode is a strong predictoracute psychotic episode is a strong predictor

of poor outcome (Normanof poor outcome (Norman et alet al, 1999)., 1999).

However, formal thought disorders, espe-However, formal thought disorders, espe-

cially the less florid forms characteristic ofcially the less florid forms characteristic of

the chronic phase of the illness, are difficultthe chronic phase of the illness, are difficult

to assess. One difficulty in the evaluation ofto assess. One difficulty in the evaluation of

formal thought disorder arises from the clin-formal thought disorder arises from the clin-

ical observation that the manifestation ofical observation that the manifestation of

thought disorder depends on the form andthought disorder depends on the form and

content of the clinical interview. Substantialcontent of the clinical interview. Substantial

evidence indicates that formal thought dis-evidence indicates that formal thought dis-

order reflects abnormalities in the executiveorder reflects abnormalities in the executive

control of language (McGrath, 1991). Ex-control of language (McGrath, 1991). Ex-

ecutive control entails planning, organisingecutive control entails planning, organising

and monitoring. The degree to which execu-and monitoring. The degree to which execu-

tive control is required depends on the ex-tive control is required depends on the ex-

tent to which the speaker is responsible fortent to which the speaker is responsible for

determining the content of the spoken out-determining the content of the spoken out-

put. A standardised assessment of thoughtput. A standardised assessment of thought

disorder should evaluate verbal output pro-disorder should evaluate verbal output pro-

duced under standardised circumstances induced under standardised circumstances in

which the patient none the less has substan-which the patient none the less has substan-

tial autonomy in determining the content oftial autonomy in determining the content of

the output.the output.

In recent decades one of the mostIn recent decades one of the most widelywidely

used instruments for assessing formal thoughtused instruments for assessing formal thought

disorder has been the Thought, Languagedisorder has been the Thought, Language

and Communication (TLC) scale, devisedand Communication (TLC) scale, devised

by Andreasen (1979). Subsets of TLC itemsby Andreasen (1979). Subsets of TLC items

are incorporated in the positive thoughtare incorporated in the positive thought

disorder sub-scale of the Scale for thedisorder sub-scale of the Scale for the

Assessment of Positive Symptoms (SAPS)Assessment of Positive Symptoms (SAPS)

and in the alogia sub-scale of the Scale forand in the alogia sub-scale of the Scale for

the Assessment of Negative Symptomsthe Assessment of Negative Symptoms

(SANS) (Andreasen, 1987). The TLC scale(SANS) (Andreasen, 1987). The TLC scale

provides concise definitions of many as-provides concise definitions of many as-

pects of thought disorder. However, in apects of thought disorder. However, in a

comprehensive review, Straube & Oadescomprehensive review, Straube & Oades

(1992) concluded that the TLC scale is(1992) concluded that the TLC scale is

not sensitive to subtle anomalies such asnot sensitive to subtle anomalies such as

those that occur in relatives of patients. Inthose that occur in relatives of patients. In

contrast, the Thought Disorder Indexcontrast, the Thought Disorder Index

(TDI) devised by Johnston & Holzman(TDI) devised by Johnston & Holzman

(1979) was designed to measure a wide(1979) was designed to measure a wide

range of disorders, including quite subtlerange of disorders, including quite subtle

anomalies. The TDI entails assessment ofanomalies. The TDI entails assessment of

speech during two standardised procedures:speech during two standardised procedures:

responding to Rorschach ink-blots, andresponding to Rorschach ink-blots, and

completing the Wechsler Adult Intelligencecompleting the Wechsler Adult Intelligence

Scale. The use of a procedure that is stand-Scale. The use of a procedure that is stand-

ardised, yet gives the patient substantial ex-ardised, yet gives the patient substantial ex-

ecutiveecutive responsibility for speech generation,responsibility for speech generation,

is likelyis likely to provide sensitivity and reliabilityto provide sensitivity and reliability

without sacrificing validity. However, thewithout sacrificing validity. However, the

TDI is too time-consuming for routineTDI is too time-consuming for routine

clinical use, and the scoring of disordersclinical use, and the scoring of disorders

requires extensive training (Johnston &requires extensive training (Johnston &

Holzman, 1979).Holzman, 1979).

Wynne & Singer (1963) employedWynne & Singer (1963) employed

Rorschach ink-blots to elicit communicationRorschach ink-blots to elicit communication

deviance in the families of patients withdeviance in the families of patients with

schizophrenia. They described a variety ofschizophrenia. They described a variety of

aspects of communication deviance, includ-aspects of communication deviance, includ-

ing responses that are confused, vague, in-ing responses that are confused, vague, in-

complete, or involve odd usage of words,complete, or involve odd usage of words,

that could be detected in the parents of pa-that could be detected in the parents of pa-

tients with schizophrenia. Employing thesetients with schizophrenia. Employing these

researchers’ concept of communication de-researchers’ concept of communication de-

viance in a prospective longitudinal study,viance in a prospective longitudinal study,

Goldstein (1985) observed communicationGoldstein (1985) observed communication

disturbances in families that were detectabledisturbances in families that were detectable

before the onset of schizophrenia in thebefore the onset of schizophrenia in the

identified patient.identified patient.

METHODMETHOD

TheThought and Language IndexTheThought and Language Index

The Thought and Language Index (TLI) is aThe Thought and Language Index (TLI) is a

new instrument for assessing formalnew instrument for assessing formal

thought disorder under standardised con-thought disorder under standardised con-

ditions. It is based on principles embodiedditions. It is based on principles embodied

in Wynne & Singer’s concept of communi-in Wynne & Singer’s concept of communi-

cation deviance and in Johnston &cation deviance and in Johnston &

Holzman’s TDI, but is much briefer. TheHolzman’s TDI, but is much briefer. The

patient is required to produce eight 1-minpatient is required to produce eight 1-min

speech samples in response to standardspeech samples in response to standard

stimuli from either the Thematic Appercep-stimuli from either the Thematic Appercep-

tion Test (Murray, 1943) or the Rorschachtion Test (Murray, 1943) or the Rorschach

test (Rorschach, 1942). The speech samplestest (Rorschach, 1942). The speech samples

are assessed for the presence of eight typesare assessed for the presence of eight types

of abnormality, which are defined in a glos-of abnormality, which are defined in a glos-

sary and scored according to specified cri-sary and scored according to specified cri-

teria (see Appendix). Two items (povertyteria (see Appendix). Two items (poverty

of speech and weakening of goal) reflectof speech and weakening of goal) reflect

impoverishment of thought and speech.impoverishment of thought and speech.

Four items (looseness, peculiar word use,Four items (looseness, peculiar word use,

peculiar sentence constructionpeculiar sentence construction and peculiarand peculiar

logic) are phenomena reflecting the disorga-logic) are phenomena reflecting the disorga-

nisation of thought and languagenisation of thought and language that isthat is
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characteristic of psychotic disorders, espe-characteristic of psychotic disorders, espe-

cially schizophrenia. We shall refer to thesecially schizophrenia. We shall refer to these

four items as disorganisation phenomena.four items as disorganisation phenomena.

In addition, the TLI includes two non-In addition, the TLI includes two non-

specific abnormalities of the regulation ofspecific abnormalities of the regulation of

speech and thought (perseveration andspeech and thought (perseveration and

distractibility). These are not specific todistractibility). These are not specific to

psychotic illnesses, but none the less arepsychotic illnesses, but none the less are

relatively common in psychotic illnesses.relatively common in psychotic illnesses.

The study reported here was designedThe study reported here was designed

to test the reliability and factor structureto test the reliability and factor structure

of the TLI items, and the prevalence ofof the TLI items, and the prevalence of

these abnormalities in patients with schizo-these abnormalities in patients with schizo-

phrenia and in healthy control individuals.phrenia and in healthy control individuals.

Whether or not the overt disorganisationWhether or not the overt disorganisation

of thought that occurs in schizophrenia isof thought that occurs in schizophrenia is

on a continuum that embraces the mildon a continuum that embraces the mild

oddities of speech and thought discernibleoddities of speech and thought discernible

in healthy individuals has been a subjectin healthy individuals has been a subject

of debate. This is a part of the larger debateof debate. This is a part of the larger debate

regarding the prevalence of psychotic symp-regarding the prevalence of psychotic symp-

toms, perhaps attenuated in severity, in atoms, perhaps attenuated in severity, in a

healthy population (van Oshealthy population (van Os et alet al, 2000)., 2000).

In the TLI, individual instances of disor-In the TLI, individual instances of disor-

dered thought or language are assigned adered thought or language are assigned a

score of 0.25, 0.50, 0.75 or 1.0, dependingscore of 0.25, 0.50, 0.75 or 1.0, depending

on severity. A score of 0.25 indicates thaton severity. A score of 0.25 indicates that

the abnormality of the phenomenon isthe abnormality of the phenomenon is

questionable. For example, in scoringquestionable. For example, in scoring

‘peculiar word use’, the use of a rare word‘peculiar word use’, the use of a rare word

when a more common word would conveywhen a more common word would convey

the meaning more clearly would be ratedthe meaning more clearly would be rated

0.25. A score of 0.25 for ‘looseness’ would0.25. A score of 0.25 for ‘looseness’ would

be assigned for ‘intrusion of loosely relatedbe assigned for ‘intrusion of loosely related

or unrelated ideas, after which the subjector unrelated ideas, after which the subject

immediately returns to the original trainimmediately returns to the original train

of thought’. If the disorganisation ofof thought’. If the disorganisation of

thought characteristic of schizophrenia liesthought characteristic of schizophrenia lies

on a continuum that embraces the mildon a continuum that embraces the mild

aberrations of speech and thought discern-aberrations of speech and thought discern-

ible in healthy individuals, it would be pre-ible in healthy individuals, it would be pre-

dicted that disorganisation item scores ofdicted that disorganisation item scores of

0.25 would be observed in healthy partici-0.25 would be observed in healthy partici-

pants and in those with schizophrenia.pants and in those with schizophrenia.

Furthermore, a positive correlation betweenFurthermore, a positive correlation between

the prevalence of items scored at 0.25 andthe prevalence of items scored at 0.25 and

the prevalence of items scored at 0.50 orthe prevalence of items scored at 0.50 or

above would be expected.above would be expected.

ParticipantsParticipants

Two samples of patients satisfying ICD–10Two samples of patients satisfying ICD–10

criteria for schizophrenia (World Healthcriteria for schizophrenia (World Health

Organization, 1992) were recruited: 49Organization, 1992) were recruited: 49

patients from Ealing Hospital, London,patients from Ealing Hospital, London,

UK, and 38 patients from VancouverUK, and 38 patients from Vancouver

Hospital, Canada. The Ealing patients wereHospital, Canada. The Ealing patients were

predominantly people with severe, chronicpredominantly people with severe, chronic

illness undergoing rehabilitation, either inillness undergoing rehabilitation, either in

hospital or in the community. Their meanhospital or in the community. Their mean

age was 43.6 years and 41 were male. Theage was 43.6 years and 41 were male. The

participants from Vancouver were mainlyparticipants from Vancouver were mainly

in the resolving phase of an acute psychoticin the resolving phase of an acute psychotic

episode. They were assessed a mean of 24episode. They were assessed a mean of 24

days after admission to an acute psychiatricdays after admission to an acute psychiatric

ward. Their mean age was 35.0 years and 21ward. Their mean age was 35.0 years and 21

were male. All patients in both samples werewere male. All patients in both samples were

receiving treatment with antipsychoticreceiving treatment with antipsychotic

medication. In addition, 24 healthy partici-medication. In addition, 24 healthy partici-

pants with a mean age of 32.4 years, 13 ofpants with a mean age of 32.4 years, 13 of

whom were male, were recruited by adver-whom were male, were recruited by adver-

tisement in Vancouver and matched in agetisement in Vancouver and matched in age

and gender to 24 of the Vancouver patients.and gender to 24 of the Vancouver patients.

The healthy participants had no current psy-The healthy participants had no current psy-

chiatric illness, no personal history of psy-chiatric illness, no personal history of psy-

chotic illness and no history of psychoticchotic illness and no history of psychotic

illness in a first-degree relative. The pro-illness in a first-degree relative. The pro-

cedure was approved by the ethics reviewcedure was approved by the ethics review

committees of Ealing Health Authority andcommittees of Ealing Health Authority and

the University of British Columbia.the University of British Columbia.

Assessment procedureAssessment procedure

The TLI was administered to each partici-The TLI was administered to each partici-

pant and scored according to the TLI manualpant and scored according to the TLI manual

(details available from the author upon(details available from the author upon

request). Eight pictures from the Thematicrequest). Eight pictures from the Thematic

Apperception Test were presented sequen-Apperception Test were presented sequen-

tially for 1 min each, and the participanttially for 1 min each, and the participant

was asked to talk about each picture. Ifwas asked to talk about each picture. If

the person stopped speaking before thethe person stopped speaking before the

minute was over, a non-directive promptminute was over, a non-directive prompt

(e.g. ‘Can you say more?’) was given. At(e.g. ‘Can you say more?’) was given. At

the end of the minute, the interviewer askedthe end of the minute, the interviewer asked

the person tested to explain any odd orthe person tested to explain any odd or

unusual utterances that had been madeunusual utterances that had been made

during the minute. After this enquiry phase,during the minute. After this enquiry phase,

the next picture was presented. The entirethe next picture was presented. The entire

procedure lasted approximately 15 min.procedure lasted approximately 15 min.

The interview was recorded on audiotapeThe interview was recorded on audiotape

and subsequently transcribed. The SANSand subsequently transcribed. The SANS

and the SAPS were administered to theand the SAPS were administered to the

Vancouver group.Vancouver group.

Interrater reliabilityInterrater reliability

For the purpose of assessing interrater relia-For the purpose of assessing interrater relia-

bility of the TLI, the transcripts of 25 inter-bility of the TLI, the transcripts of 25 inter-

views from the Vancouver study groupviews from the Vancouver study group

were scored independently by five assessorswere scored independently by five assessors

(four psychology graduate students and a(four psychology graduate students and a

psychiatrist) who had participated in sixpsychiatrist) who had participated in six

training sessions each of approximately 1-htraining sessions each of approximately 1-h

duration, conducted by the author of theduration, conducted by the author of the

scale (P.F.L.). Interrater reliability was quan-scale (P.F.L.). Interrater reliability was quan-

tified using intraclass correlation coefficientstified using intraclass correlation coefficients

(ICCs) (Bartko & Carpenter, 1976).(ICCs) (Bartko & Carpenter, 1976).

Factor analysisFactor analysis

Scores for TLI items for the entire sample ofScores for TLI items for the entire sample of

87 participants were subjected to factor87 participants were subjected to factor

analysis using the Statistical Package foranalysis using the Statistical Package for

the Social Sciences (SPSS, 1999). Initialthe Social Sciences (SPSS, 1999). Initial

factors were extracted using the method offactors were extracted using the method of

principal factors, and subjected to obliqueprincipal factors, and subjected to oblique

rotation using the oblimin procedure.rotation using the oblimin procedure.

Comparison with healthy controlsComparison with healthy controls

For the purpose of comparing TLI item pre-For the purpose of comparing TLI item pre-

valence in patients with that in healthy par-valence in patients with that in healthy par-

ticipants, the transcripts of the interviewsticipants, the transcripts of the interviews

with the 24 healthy people and 24 matchedwith the 24 healthy people and 24 matched

patients from the Vancouver sample werepatients from the Vancouver sample were

scored by an assessor who was blind toscored by an assessor who was blind to

diagnostic status. The severity of TLI itemdiagnostic status. The severity of TLI item

scores in each group were compared usingscores in each group were compared using

the Mann–Whitney test. To test the hypoth-the Mann–Whitney test. To test the hypoth-

esis that thought disorders typical of schizo-esis that thought disorders typical of schizo-

phrenia occur in attenuated form in healthyphrenia occur in attenuated form in healthy

individuals, the prevalence of item scores atindividuals, the prevalence of item scores at

level 0.25 for the four disorganisationlevel 0.25 for the four disorganisation

phenomena was compared in healthyphenomena was compared in healthy

participants, in patients without definiteparticipants, in patients without definite

disorganisation (i.e. without any disorgan-disorganisation (i.e. without any disorgan-

isation phenomena scored at level 0.5 orisation phenomena scored at level 0.5 or

above) and in patients with definiteabove) and in patients with definite

disorganisation phenomena. The signifi-disorganisation phenomena. The signifi-

cance of differences in prevalence betweencance of differences in prevalence between

the three groups was assessed according tothe three groups was assessed according to

thethe Kruskal–Wallis test, using SPSS forKruskal–Wallis test, using SPSS for

WindowsWindows Release 10.0.05 (SPSS, 1999). InRelease 10.0.05 (SPSS, 1999). In

addition, the Spearman correlation betweenaddition, the Spearman correlation between

prevalence of disorganisation phenomenaprevalence of disorganisation phenomena

scored at level 0.25 and the prevalence ofscored at level 0.25 and the prevalence of

disorganisation phenomena scored at leveldisorganisation phenomena scored at level

0.5 or greater was computed.0.5 or greater was computed.

Relationship of TLI sub-scalesRelationship of TLI sub-scales
to SANS and SAPS sub-scalesto SANS and SAPS sub-scales

The Spearman correlation between the TLIThe Spearman correlation between the TLI

disorganised thought/language sub-scaledisorganised thought/language sub-scale

score (sum of scores for looseness, peculiarscore (sum of scores for looseness, peculiar

word use, peculiar sentence construction,word use, peculiar sentence construction,

peculiar logic) and the SAPS positivepeculiar logic) and the SAPS positive

thought disorder global score was com-thought disorder global score was com-

puted for the Vancouver sample. Similarly,puted for the Vancouver sample. Similarly,

the correlation between TLI impoverishedthe correlation between TLI impoverished

thought/language sub-scale score (sum ofthought/language sub-scale score (sum of

scores for poverty of speech and weakeningscores for poverty of speech and weakening

of goal) and the SANS alogia global scoreof goal) and the SANS alogia global score

was computed.was computed.

RESULTSRESULTS

Interrater reliabilityInterrater reliability

The ICCs assessing interrater reliability ofThe ICCs assessing interrater reliability of

individual TLI items ranged for 0.60 forindividual TLI items ranged for 0.60 for

peculiarpeculiar word use to 0.93 for poverty ofword use to 0.93 for poverty of

speech (Table 1). The ICC forspeech (Table 1). The ICC for the impover-the impover-

ished thought/language sub-scaleished thought/language sub-scale was 0.88,was 0.88,
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and that for the disorganised thought/and that for the disorganised thought/

language sub-scale was 0.82.language sub-scale was 0.82.

Factor analysisFactor analysis

The factor analysis revealed three factorsThe factor analysis revealed three factors

with eigenvalues greater than 1.0, whichwith eigenvalues greater than 1.0, which

together accounted for 71% of the sharedtogether accounted for 71% of the shared

variance. The factor loadings, after obliquevariance. The factor loadings, after oblique

rotation, are shown in Table 2. The fourrotation, are shown in Table 2. The four

disorganisation items loaded heavily ondisorganisation items loaded heavily on

the first factor; the two impoverishmentthe first factor; the two impoverishment

items loaded heavily on the second factor;items loaded heavily on the second factor;

and perseveration and distractibility loadedand perseveration and distractibility loaded

onon the third factor. The first factor reflectedthe third factor. The first factor reflected

thethe existence of significant mutual correla-existence of significant mutual correla-

tions, ranging from 0.29 to 0.60, betweentions, ranging from 0.29 to 0.60, between

the four disorganisation items. The secondthe four disorganisation items. The second

factor reflected a strong correlation offactor reflected a strong correlation of

0.76 (0.76 (PP440.001) between poverty of speech0.001) between poverty of speech

and weakening of goal. The third factorand weakening of goal. The third factor

reflected the existence of a moderate corre-reflected the existence of a moderate corre-

lation between perseveration and distract-lation between perseveration and distract-

ibility (ibility (rr¼0.41,0.41, PP550.001). All pair-wise0.001). All pair-wise

correlations between factors were triviallycorrelations between factors were trivially

small (less than 0.15 in absolute magnitude).small (less than 0.15 in absolute magnitude).

Comparison of patientsComparison of patients
with controlswith controls

The mean severity of TLI items (and theThe mean severity of TLI items (and the

sub-scale scores) in the Ealing patientsub-scale scores) in the Ealing patient

sample, and in the 24 matched patientssample, and in the 24 matched patients

and controls from Vancouver, are shownand controls from Vancouver, are shown

in Fig. 1. Although the mean severity ofin Fig. 1. Although the mean severity of

TLI items was substantially less in healthyTLI items was substantially less in healthy

control individuals than in the matchedcontrol individuals than in the matched

Vancouver patients, the scores in theVancouver patients, the scores in the

healthy control group were not negligible.healthy control group were not negligible.

However, apart from one instance ofHowever, apart from one instance of

looseness and one peculiar sentence (eachlooseness and one peculiar sentence (each

scored at level 0.5) in one healthy indivi-scored at level 0.5) in one healthy indivi-

dual, and one peculiar sentence scoreddual, and one peculiar sentence scored

at level 0.5 in another, the scores inat level 0.5 in another, the scores in

healthy participants were accumulated fromhealthy participants were accumulated from

items scored at level 0.25, which denotesitems scored at level 0.25, which denotes

phenomena of questionable abnormality.phenomena of questionable abnormality.

The mean number of disorganisationThe mean number of disorganisation

phenomena scored at level 0.25 was 1.8phenomena scored at level 0.25 was 1.8

per person for healthy control participants.per person for healthy control participants.

From the matched sample of 24 patients, 12From the matched sample of 24 patients, 12

had no definite evidence of disorganisedhad no definite evidence of disorganised

thought/language (i.e. no individual disor-thought/language (i.e. no individual disor-

ganisation phenomenon scored at the levelganisation phenomenon scored at the level

0.5 or above). For these 12 patients the0.5 or above). For these 12 patients the

number of disorganisation phenomenanumber of disorganisation phenomena

scored at level 0.25 was 3.6 per person,scored at level 0.25 was 3.6 per person,

whereas for the 12 patients with definitewhereas for the 12 patients with definite

evidence of disorganised thought/languageevidence of disorganised thought/language

the number was 9.0 per person. The differ-the number was 9.0 per person. The differ-

ence between these three groups in theence between these three groups in the

prevalence of phenomena scored at levelprevalence of phenomena scored at level

0.25 was significant (Kruskal–Wallis test,0.25 was significant (Kruskal–Wallis test,

ww22¼16.0, d.f.16.0, d.f.¼2,2, PP550.001). Comparison0.001). Comparison

of pairs of groups demonstrated thatof pairs of groups demonstrated that

patients with definite disorganisationpatients with definite disorganisation

exhibited significantly more phenomenaexhibited significantly more phenomena

scored at level 0.25 than both the healthyscored at level 0.25 than both the healthy

control group (Mann–Whitneycontrol group (Mann–Whitney UU¼26.5,26.5,

PP550.001) and the patients without definite0.001) and the patients without definite

disorganisation (disorganisation (UU¼27,27, PP¼0.009). However,0.009). However,

the patients without definite evidence ofthe patients without definite evidence of

disorganisation did not differ significantlydisorganisation did not differ significantly

from the healthy control individuals in thefrom the healthy control individuals in the
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Table1Table1 Interrater reliability forThought andInterrater reliability forThought and

Language Index items and sub-scale scoresLanguage Index items and sub-scale scores

ItemItem ICCICC

Impoverished thought/languageImpoverished thought/language

Poverty of speechPoverty of speech 0.930.93

Weakening of goalWeakening of goal 0.740.74

Disorganised thought/languageDisorganised thought/language

LoosenessLooseness 0.790.79

Peculiar wordPeculiar word 0.600.60

Peculiar sentencePeculiar sentence 0.750.75

Peculiar logicPeculiar logic 0.770.77

Non-specific dysregulationNon-specific dysregulation

PerseverationPerseveration 0.770.77

DistractibilityDistractibility 0.700.70

Sub-scale scoresSub-scale scores

Impoverished thought/languageImpoverished thought/language 0.880.88

Disorganised thought/languageDisorganised thought/language 0.820.82

ICC, intraclass correlation coefficient.ICC, intraclass correlation coefficient.

Table 2Table 2 Oblique factor analysis of Thought andOblique factor analysis of Thought and

Language Index itemsLanguage Index items

ItemItem Factor loadingsFactor loadings

Poverty of speechPoverty of speech 770.160.16 0.920.92 770.060.06

Weakening of goalWeakening of goal 770.080.08 0.890.89 0.100.10

LoosenessLooseness 0.660.66 0.030.03 0.380.38

Peculiar wordPeculiar word 0.780.78 770.170.17 770.130.13

Peculiar sentencePeculiar sentence 0.720.72 770.370.37 770.030.03

Peculiar logicPeculiar logic 0.740.74 0.040.04 0.100.10

DistractibilityDistractibility 0.210.21 0.350.35 0.760.76

PerseverationPerseveration 770.080.08 770.190.19 0.870.87

Loadings greater than 0.5 are in bold.Loadings greater than 0.5 are in bold.

Fig. 1Fig. 1 Mean severity of Thought and Language Index items and sub-scale scores (disorganised thought/Mean severity of Thought and Language Index items and sub-scale scores (disorganised thought/

language; impoverished thought/language) in the Ealing schizophrenia (Sz) group (language; impoverished thought/language) in the Ealing schizophrenia (Sz) group (nn¼49), theVancouver49), theVancouver

schizophrenia matched sample (schizophrenia matched sample (nn¼24) and thematched healthy controls (HC;24) and thematched healthy controls (HC; nn¼24).The difference between24).The difference between

theVancouver schizophrenia sample and thematchedhealthy control groupswas significant at the leveltheVancouver schizophrenia sample and thematchedhealthy control groupswas significant at the level PP440.050.05

(Mann^Whitney test) for both sub-scale scores and for all individual items (except distractibility, whichwas(Mann^Whitney test) for both sub-scale scores and for all individual items (except distractibility, whichwas

rated zero in these patients and controls).rated zero in these patients and controls).
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number of phenomena scored at level 0.25number of phenomena scored at level 0.25

((UU¼118.8,118.8, PP¼0.38). The Spearman corre-0.38). The Spearman corre-

lation between the prevalence of disorgan-lation between the prevalence of disorgan-

isation phenomena scored at level 0.25isation phenomena scored at level 0.25

and the prevalence of disorganisationand the prevalence of disorganisation

phenomena scored at level 0.5 or abovephenomena scored at level 0.5 or above

was 0.615 (was 0.615 (PP550.001).0.001).

Correlations with SANS andCorrelations with SANS and
SAPS scoresSAPS scores

The correlation between the TLI disorgan-The correlation between the TLI disorgan-

isation sub-scale score and the SAPSisation sub-scale score and the SAPS

positive thought disorder global score waspositive thought disorder global score was

0.49 (0.49 (PP¼0.001), and the correlation0.001), and the correlation

between the TLI poverty of thought sub-between the TLI poverty of thought sub-

scale and the SANS alogia global scorescale and the SANS alogia global score

was 0.40 (was 0.40 (PP¼0.001).0.001).

DISCUSSIONDISCUSSION

Psychometric properties of theTLIPsychometric properties of theTLI

The interrater reliability for TLI itemsThe interrater reliability for TLI items

ranged from satisfactory to excellent, andranged from satisfactory to excellent, and

the reliability for the disorganisation andthe reliability for the disorganisation and

impoverishment sub-scales was excellent.impoverishment sub-scales was excellent.

The factor structure revealed by factorThe factor structure revealed by factor

analysis indicates that disorders of the flowanalysis indicates that disorders of the flow

and form of thought in schizophrenia segre-and form of thought in schizophrenia segre-

gate into three almost orthogonal groups.gate into three almost orthogonal groups.

These groups comprise items reflectingThese groups comprise items reflecting

impoverished thought and language; disor-impoverished thought and language; disor-

ganised thought and language of the typeganised thought and language of the type

commonly regarded as characteristic ofcommonly regarded as characteristic of

psychotic illnesses; and non-specific dysre-psychotic illnesses; and non-specific dysre-

gulation of thought. The near-orthogonalitygulation of thought. The near-orthogonality

of these groups of phenomena suggests thatof these groups of phenomena suggests that

the underlying pathophysiological processesthe underlying pathophysiological processes

are almost independent. It should be notedare almost independent. It should be noted

that to minimise risk of bias, during thethat to minimise risk of bias, during the

training of the raters who scored the speechtraining of the raters who scored the speech

transcripts in this study the distinctiontranscripts in this study the distinction

between items reflecting impoverishment,between items reflecting impoverishment,

disorganisation and non-specific dys-disorganisation and non-specific dys-

regulation was not discussed, although theregulation was not discussed, although the

distinction between negative phenomenadistinction between negative phenomena

(reflecting diminished amount of mental(reflecting diminished amount of mental

activity) and positive phenomena (reflectingactivity) and positive phenomena (reflecting

the presence of abnormal mental activity)the presence of abnormal mental activity)

was discussed.was discussed.

Item severity scoresItem severity scores

In the Ealing patient group, predominantlyIn the Ealing patient group, predominantly

people with severe chronic illness, povertypeople with severe chronic illness, poverty

of speech was the item with greatest meanof speech was the item with greatest mean

severity. It is noteworthy that all aspectsseverity. It is noteworthy that all aspects

of disorganised thought/language wereof disorganised thought/language were

relatively common, despite the fact thatrelatively common, despite the fact that

the amount of speech produced by thesethe amount of speech produced by these

patients was low. In the Vancouver patientpatients was low. In the Vancouver patient

group, who were predominantly in thegroup, who were predominantly in the

resolving phase of an acute psychoticresolving phase of an acute psychotic

episode, peculiar sentence constructionepisode, peculiar sentence construction

had the highest mean severity. Poverty ofhad the highest mean severity. Poverty of

speech was appreciable, but less severe thanspeech was appreciable, but less severe than

in the more chronic sample from Ealing.in the more chronic sample from Ealing.

The severity of TLI item scores in theThe severity of TLI item scores in the

healthy participants was much lower thanhealthy participants was much lower than

in the matched Vancouver patients, butin the matched Vancouver patients, but

not negligible. The order of items whennot negligible. The order of items when

ranked according to mean severity wasranked according to mean severity was

similar in the healthy control group to thatsimilar in the healthy control group to that

in the Vancouver patients. Distractibilityin the Vancouver patients. Distractibility

was rare or absent in all groups assessedwas rare or absent in all groups assessed

in this study. However, this item has beenin this study. However, this item has been

retained in the TLI because distractibleretained in the TLI because distractible

speech is relatively common in patientsspeech is relatively common in patients

acutely ill with psychosis, especially inacutely ill with psychosis, especially in

those with mania.those with mania.

The continuum of severityThe continuum of severity
of disorganisationof disorganisation

The finding that mild aberrations ofThe finding that mild aberrations of

thought and language occur in healthy indi-thought and language occur in healthy indi-

viduals but are more prevalent in peopleviduals but are more prevalent in people

with schizophrenia and, furthermore, thatwith schizophrenia and, furthermore, that

the prevalence of these mild aberrations isthe prevalence of these mild aberrations is

correlated with the prevalence of morecorrelated with the prevalence of more

severe, clearly abnormal disorders, suggestssevere, clearly abnormal disorders, suggests

that there might be a continuum of severitythat there might be a continuum of severity

of disorganised thought in the humanof disorganised thought in the human

population. The occurrence of such a conti-population. The occurrence of such a conti-

nuum would have important implicationsnuum would have important implications

for the nature of psychotic thought disor-for the nature of psychotic thought disor-

der, suggesting that this disorder mightder, suggesting that this disorder might

arise from one or more causal factors thatarise from one or more causal factors that

exert an influence widely in the population.exert an influence widely in the population.

However, it should be noted that on ac-However, it should be noted that on ac-

count of the small sample size in this study,count of the small sample size in this study,

further investigation is warranted to con-further investigation is warranted to con-

firm the existence of a continuum of sever-firm the existence of a continuum of sever-

ity of formal thought disorder in theity of formal thought disorder in the

population at large.population at large.

Relationship to SANS and SAPSRelationship to SANS and SAPS
sub-scalessub-scales

The significant correlation between TLIThe significant correlation between TLI

sub-scale scores and SANS and SAPSsub-scale scores and SANS and SAPS

thought disorder sub-scale scores confirmsthought disorder sub-scale scores confirms

that the phenomena elicited by the TLIthat the phenomena elicited by the TLI

overlap with the phenomena scored usingoverlap with the phenomena scored using

SANS and SAPS. However, the modestSANS and SAPS. However, the modest

magnitude of the correlations demonstratesmagnitude of the correlations demonstrates

that the phenomena revealed by the TLI arethat the phenomena revealed by the TLI are

not identical to those assessed by SANS andnot identical to those assessed by SANS and

SAPS. The question of which scales provideSAPS. The question of which scales provide

the most valid measurement of thoughtthe most valid measurement of thought

disorder in schizophrenia is unlikely to bedisorder in schizophrenia is unlikely to be

answered until the intrinsic nature andanswered until the intrinsic nature and

pathological mechanism of formal thoughtpathological mechanism of formal thought

disorder have been established.disorder have been established.

TLI scores and the pathophysiologyTLI scores and the pathophysiology
of thought disorderof thought disorder

An additional feature of the TLI is its suit-An additional feature of the TLI is its suit-

ability for use in functional imaging studiesability for use in functional imaging studies

where it is necessary to elicit the phenom-where it is necessary to elicit the phenom-

ena of interest within a standard frame-ena of interest within a standard frame-

work and within a time frame of severalwork and within a time frame of several

minutes. It has been used successfully in aminutes. It has been used successfully in a

positron emission tomography study bypositron emission tomography study by

McGuireMcGuire et alet al (1998) and a functional(1998) and a functional

magnetic resonance imaging study bymagnetic resonance imaging study by

KircherKircher et alet al (2001). Both of these studies(2001). Both of these studies

found that severity of positive thoughtfound that severity of positive thought

disorder is correlated with decreased activ-disorder is correlated with decreased activ-

ation of language areas in the left superioration of language areas in the left superior

temporal gyrus, and with abnormal func-temporal gyrus, and with abnormal func-

tion of the anterior cingulate cortex, a braintion of the anterior cingulate cortex, a brain

region engaged in the executive control ofregion engaged in the executive control of

behaviour and speech. The consistency ofbehaviour and speech. The consistency of

these findings suggests that the TLI is athese findings suggests that the TLI is a

valid measure of language disorder in schizo-valid measure of language disorder in schizo-

phrenia. This conclusion receives furtherphrenia. This conclusion receives further

support from the finding bysupport from the finding by KuperbergKuperberg etet

alal (1998) that positive thought(1998) that positive thought disorderdisorder

assessed by the TLI was associated withassessed by the TLI was associated with

reduced sensitivity to linguistic violationsreduced sensitivity to linguistic violations

during a word monitoring task.during a word monitoring task.

The TLI is a reliable measure of thoughtThe TLI is a reliable measure of thought

and language disorders that is sensitive toand language disorders that is sensitive to

subtle disorders which are prevalent insubtle disorders which are prevalent in

schizophrenia and discernible in healthyschizophrenia and discernible in healthy

individuals. The existing evidence indicatesindividuals. The existing evidence indicates

that it quantifies phenomena related tothat it quantifies phenomena related to

specific deficits in linguistic performancespecific deficits in linguistic performance

and to specific patterns of aberrant brainand to specific patterns of aberrant brain

activity. Studies of the relationshipsactivity. Studies of the relationships

between TLI scores, abnormalities of cogni-between TLI scores, abnormalities of cogni-

tion assessed by the techniques of cognitivetion assessed by the techniques of cognitive

psychology and regional cerebral activitypsychology and regional cerebral activity

assessed by neuroimaging, offer the pro-assessed by neuroimaging, offer the pro-

spect of further delineation of the mechan-spect of further delineation of the mechan-

ism of formal thought disorder in bothism of formal thought disorder in both

psychological and neurological terms.psychological and neurological terms.

APPENDIXAPPENDIX

Definitions of Thought andDefinitions of Thought and
Language Index itemsLanguage Index items
Guidelines for assigning scores can be obtained fromGuidelines for assigning scores can be obtained from
the author of the scale (P.F.L.).the author of the scale (P.F.L.).

Poverty of speechPoverty of speech
Poverty of speech refers to a decrease in thePoverty of speech refers to a decrease in the
amount of speech. Responses to the picture andamount of speech. Responses to the picture and
replies to questions are brief and lack elaboration.replies to questions are brief and lack elaboration.
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Weakening of goalWeakening of goal
Weakening of goal reflects a lack of drive in thinkingWeakening of goal reflects a lack of drive in thinking
and is manifest in lackof normal elaboration of ideas,and is manifest in lackof normal elaboration of ideas,
use of uninformative generalisations and emptyuse of uninformative generalisations and empty
speech that conveys little information.Weakening ofspeech that conveys little information.Weakening of
goal might be accompanied by poverty of speechgoal might be accompanied by poverty of speech
(diminished amount of speech), but not necessarily(diminished amount of speech), but not necessarily
so. The essential issue is lack of information inso. The essential issue is lack of information in
proportion to the number of words spoken.proportion to the number of words spoken.

Perseveration of ideasPerseveration of ideas
Unwarranted repetition of ideas or themes. IncreasedUnwarranted repetition of ideas or themes. Increased
weighting is given to instances inwhich the repetitionweighting is given to instances inwhich the repetition
occurs independently of the stimulus provided byoccurs independently of the stimulus provided by
the picture.the picture.

LoosenessLooseness
The connection between ideas is tenuous or absent,The connection between ideas is tenuous or absent,
or extraneous ideas intrude into the train of thought.or extraneous ideas intrude into the train of thought.
Looseness can be manifest during a spontaLooseness can be manifest during a spontaneousneous
train of thought ^ designated ‘derailment’ bytrain of thought ^ designated ‘derailment’ by
Andreasen (1979) ^ or by virtue of irrelevant orAndreasen (1979) ^ or by virtue of irrelevant or
tangential replies to questions ^ designatedtangential replies to questions ^ designated
‘tangentiality’ by Andreasen.‘tangentiality’ by Andreasen.

Peculiar use of wordsPeculiar use of words
Unusual or invented words are used. If the word isUnusual or invented words are used. If the word is
used more than once in the response to a singleused more than once in the response to a single
picture, rate only the first use, but consider thepicture, rate only the first use, but consider the
possibility of scoring perseveration of ideas whenpossibility of scoring perseveration of ideas when
the inappropriate word is used repeatedly.the inappropriate word is used repeatedly.

Peculiar sentencesPeculiar sentences
The form of the sentences is unusual.Greater weightThe form of the sentences is unusual.Greater weight
is given to peculiarity of sentence construction,is given to peculiarity of sentence construction,
which makes it difficult to discern the meaning. Sen-which makes it difficult to discern the meaning. Sen-
tences with grammatical inaccuracies attributable totences with grammatical inaccuracies attributable to
poor education should not be rated as peculiar.poor education should not be rated as peculiar.

Non-logical reasoning (peculiar logic)Non-logical reasoning (peculiar logic)
Conclusions are reached based on inadequateConclusions are reached based on inadequate
evidence or faulty logic. The judgement that anevidence or faulty logic. The judgement that an
utterance reflects peculiar logic should be madeutterance reflects peculiar logic should be made
after the enquiry phase. It is essential that theafter the enquiry phase. It is essential that the
examiner should note all unusual ideas expressedexaminer should note all unusual ideas expressed
during the free response phase, and make a sub-during the free response phase, and make a sub-
sequent enquiry into the basis for these ideas. Allowsequent enquiry into the basis for these ideas. Allow
any reasonable speculation. If an inappropriateany reasonable speculation. If an inappropriate
utterance is based only on perseveration, it is notutterance is based only on perseveration, it is not
rated as peculiar logic. However, if the person givesrated as peculiar logic. However, if the person gives
an irrational explanation for an instance ofan irrational explanation for an instance of
perseveration, occurrences of both perseverationperseveration, occurrences of both perseveration
and peculiar logic should be recorded.and peculiar logic should be recorded.

DistractibilityDistractibility
Intrusion of extraneous ideas arising from an externalIntrusion of extraneous ideas arising from an external
stimulus.stimulus.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& TheThought and Language Index (TLI), which employs standard stimuli to elicitTheThought and Language Index (TLI), which employs standard stimuli to elicit
eight brief speech samples, provides sensitive and reliablemeasurements of thoughteight brief speech samples, provides sensitive and reliablemeasurements of thought
and language disorders in schizophrenia.and language disorders in schizophrenia.

&& Disorganisation and impoverishment of thought and language in schizophrenia areDisorganisation and impoverishment of thought and language in schizophrenia are
approximately orthogonal rather than bipolar: that is, they can coexist, but areapproximately orthogonal rather than bipolar: that is, they can coexist, but are
almost independentphenomena.Non-specific dysregulation of speech (perseverationalmost independentphenomena.Non-specific dysregulation of speech (perseveration
and distractibility) is independent of both impoverishment and disorganisation.and distractibility) is independent of both impoverishment and disorganisation.

&& Comparison of TLI scores in patients and healthy control participants suggestsComparison of TLI scores in patients and healthy control participants suggests
that there is a continuum of severity of disorganised thought and language in thethat there is a continuum of severity of disorganised thought and language in the
human population.human population.

LIMITATIONSLIMITATIONS

&& The size of the healthy control groupwas too small to justify detailed analysis ofThe size of the healthy control groupwas too small to justify detailed analysis of
the prevalence of individual TLI items in these participants.the prevalence of individual TLI items in these participants.

&& Unmedicated patients with acute schizophreniawere not studied.Unmedicated patients with acute schizophreniawere not studied.

&& The exclusion of patients with affective psychosis prevents conclusions about theThe exclusion of patients with affective psychosis prevents conclusions about the
specificity to schizophrenia of TLI phenomena scored at level 0.5 or above.specificity to schizophrenia of TLI phenomena scored at level 0.5 or above.
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