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Abstract Theoretical and empirical models of thought dis-
order (ThD) were tested through Confirmatory factor
analysis (CFA). A sample of 253 DSM-III-R acute schiz-
ophrenic patients consecutively admitted was studied. A
semistructured interview for schizophrenia was used for
diagnosis, and ThD was assessed by means of the
Thought, Language, and Communication scale (TLC).
Nine ThD models comprising the 18 symptoms of the
TLC were tested (ranging from a null model to a six-fac-
tor model). The six-dimension model achieved the best fit
to the data, although no perfect fit was found. ThD di-
mensions included in this model were Disorganization,
Negative, Idiosyncratic, Semantic, Attentional, and Refer-
ential dimensions. The TLC was close to capture ade-
quately these underlying constructs. The Disorganization
and the Negative dimensions received more validity on
conceptual and psychometric grounds than the remaining
dimensions. Thought Disorder multidimensional models
fitted the data better than one-dimension models. Thought
Disorder dimensions would be potential markers for bio-
logical, neurophysiological, and neuropsychologica stud-
ies of schizophrenic disorder.
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Introduction

The symptoms of schizophrenia that psychiatrists believe
to be characteristic are changing with time. Four princi-
ples have been adopted as characteristic hallmarks of
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schizophrenia since its original description: deterioration
(Kraepelin 1919); loosening of associations (Bleuler 1924);
first-rank symptoms (Schneider 1959), and delusions and
hallucinations by extension (David and Appleby 1992);
and negative symptoms (Andreasen and Flaum 1991) or
‘primary’ and ‘enduring’ negative symptoms (Carpenter
et a. 1988). These four symptoms are present in the
DSM-IV definition of schizophrenia.

However, in recent years the study of the clinical di-
mensions underlying positive and negative symptoms
have acquired more relevance than the study of the char-
acteristic symptoms in schizophrenia (Liddle 1987; Per-
ata et al. 1994). At least three dimensions have been re-
peatedly reported: positive, negative and disorganization
dimensions. Moreover, the analysis of these dimensions
separately resulted in new sub-dimensions in the positive
symptomatology (Cuesta et al. 1994; Peralta et a. 1994)
and in the negative symptomatology as well (Peralta and
Cuesta 1995).

The disorganization dimension is composed of thought
disorder (ThD) and inappropriate affect, and in some stud-
ies attention and bizarre behavior are also included. Given
the absence of scales aimed specifically at the disorgani-
zation dimension, no sub-dimensions have been reported.
However, there are standardized and widely used instru-
ments for assessing ThD such as the Thought, Language,
and Communication scale (TLC) (Andreasen 1978). Infer-
ences upon the dimensionality underlying ThD may be
drawn from studies that report factor analyses of the TLC
scale. Andreasen (Andreasen 1979a, 1979b), in her origi-
nal article describing the TLC, found a bipolar “Ver-
bosity” factor in an exploratory factor anaysis. She in-
cluded only 12 TLC items, and the total variance ac-
counted for by the factor analysis was low (38%). Berem-
baum et al. (1985) omitted 10 TLC categories, arguing
that they were infrequently scored or overlapped with the
remaining categories, and they added a “non-sequitur”
category to the scale. These authors found a three-factor
solution that accounted for 66% of the variance with a
“fluent factor”, an “incoherence-derailment” factor, and
a third factor made up of poverty of content of speech
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and tangentiality. Andreasen and Grove (1986) reported a
three-factor structure including the complete TLC scale
with a dlight increase in the explained variance over their
previous factor analysis (44.1%). Other authors (Taylor et
al. 1994) included only the ThD items that corresponded
to Andreasen’s positive and negative ThD model and re-
ported two factors (“verbiage disturbance” and “disorga-
nized speech” factors) in amixed sample of 232 psychotic
patients. However, studies analyzing all TLC items in
schizophrenics or mixed samples found six or seven fac-
tors (Peralta et al. 1992; Cuesta and Peralta 1992).

Only one confirmatory factor analysis (CFA) of the
TLC has been published (Harvey et al. 1992) although
these authors employed only a subset of eight TLC items.
A model composed of two factors (verbal productivity
and disconnection dimensions) and the three—factor
model of Berembaum et al. achieved the best fit to the
data.

The main purpose of this study was to analyze the un-
derlying dimensions of ThD comprised in al TLC symp-
toms by means of CFA. Competing models obtained from
theoretical approximations or from the results of previous
factor studies were tested. It is hypothesized that multidi-
mensionality underlies ThD in schizophrenia.

Methods

The sample was previously studied in two reports; the first con-
cerning the underlying dimensions of positive and negative schiz-
ophrenic symptoms through CFA (Peraltaet a. 1994), and the sec-
ond examining underlying dimensions of the negative symptoms
group aone (Peralta and Cuesta 1995).

Patients were recruited from consecutive admissions. Subjects
were 253 patients who met criteria for DSM-I11-R schizophrenia
(APA 1987). They were assessed and diagnosed by a semistruc-
tured interview (an expanded version of Landmark’s Manual for
the Assessment of Schizophrenia) (Landmark 1982). Premorbid
functioning was evaluated through the Global Assessment Func-
tioning-past year (GAFP) of DSM-I11-R and prognosis through the
total score on the Strauss-Carpenter scale (Strauss et a. 1972). Re-
sponse to treatment was assessed by the Guy’s CGlI efficacy index
(1976).

ThD was assessed through Andreasen’s Thought, Language,
and Communication scal e by the two authors. The TLC was scored
taking in consideration the intensity of the symptoms presented in
the first five days of admission. The interrater reliability was mea-
sured by intraclass correlation coefficients (ICC) in a subsample of
33 schizophrenic patients. The two raters obtained good to moder-
ate ICCs (between 0.93 and 0.61) for 13 items of TLC; marginal
ICCs for neologisms, circumstantiality, and distractible speech
(ICC ranged between 0.59 and 0.41); and poor (ICC < 0.40) for
two infrequent symptoms, word approximations and self-reference
(Perdltaet a. 1992). Thetotal TLC score achieved an excellent in-
traclass correlation coefficient (ICC = 0.85). Prevalence of TLC
symptoms ranged from 3% (echolalia) to 62% (poverty of content
of speech) (Table 1).

Statistical analysis

Confirmatory factor analysis (CFA) was performed through LIS
REL VI (Jdreskog and Sorbom 1986) and was used to test the
goodness-of-fit of the competing models underlying ThD. Good
descriptions of this methodology and its applications in the search
for latent variables of psychopathological constructs have been

Table1l Sample characteristics and prevalence of tlc symptoms

Mean SD Range
Age (yr) 36 31 16-79
Education 8.6 37 2-18
Age at onset (yr) 25.3 9.7 1169
Number of prior admissions 4.2 9 1-31
GAFC 25.8 8.8 1-55
GAFP 51.6 13.6 085
TLC (Tota score) 18.9 14.8 0-85
Frequency Rate (%)
Sex (M/F) 170/83 67/33
Civil status (Single/Married/
Divorced/Widowed) 207/26/12/8 82/10/5/3
Patients on neuroleptic
treatment 253 100
Patients receiving biperidene 157 62
TLC symptoms Prevalence
Poverty of content of speech,
illogicality, poverty of speech,
tangentiality, derailment, loss
of goal and perseverations Between 40-62%
Pressure of speech, distractible
speech, incoherence and
circumstantiality Between 20-39%
Clanging, neologisms, word
approximations, echolalia,
blocking, stilted speech, and
self-reference Between 3-19%

TLC: Thought, Language, and Communication scale

published (Lenzenweger et al. 1989; Keefe et al. 1992; Peralta et
a. 1994).

The input data was the correlation matrix of the 18 TLC items
(Table 2). The model’s chi-square indicates whether the null hy-
pothesis was confirmed or rejected. A perfect fit between the pre-
dicted or “apriori” model and the data would display a non-signif-
icant chi-square, a high goodness-of-fit index (GFI) or high ad-
justed goodness-of-fit index (AGFI). GFI index over 0.8 is consid-
ered acceptable and a AGFI index of 0.9 or greater generally indi-
cates a good-fitting model. Another goodness-of-fit measure is the
normed chi-square (ratio between x?/degrees of freedom). Models
needing improvement displays x2/df ratios higher than upper
threshold (2.0 or 3.0 or a more liberal limit of 5.0) (Hair et al.
1992).

The maximum likelihood (ML) principle is usualy employed
as the method to estimate the models through LISREL programs.
The ML method is based on the assumption that the observed vari-
ables have a multinormal distribution (Joreskog and Sérbom
1986). However, the item level ratings of TLC data did not meet
this assumption because the mean ratings deviate from the center
of the rating scale. Therefore, we examined all competing models
through the unweighted least squares (ULS) method which is in-
dependent of the requirements of multinormal distribution. The
interpretation of the fitness of the models through ULS relies in
the strength of the goodness-of-fit indexes (Browne and Cudeck
1993). The root mean square residual (RM SR) determines the pro-
portion of the variance not explained by the model. Therefore, high
GFl and AGFI and low RM SR indexes suggest better fitting mod-
els.

Due to an apparent underidentification of the model resulting
in non-positively defined theta-delta matrices, the LISREL pro-
gram failed to converge on a solution in several models of the
study. In these instances, the factor loading of some TLC items of
the competing models were constrained to a fixed starting value.
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1 2 3 4 5 6 7 8 9 10 117 12 13 14 15 16 17 18
1 Poverty of speech 0.00
2 Poverty of content 0.64 0.00
3 Pressureof speech  —0.17 0.03 0.00
4 Distractible speech 0.01 0.10 0.28 0.00
5 Tangentiality -0.01 014 025 0.32 0.00
6 Derailment -0.18 0.06 0.30 0.50 0.52 0.00
7 Incoherence -0.03 0.11 0.27 040 0.37 0.59 0.00
8 lllogicality -0.00 0.18 0.06 0.25 029 0.54 045 0.00
9 Clanging -0.03 0.03 040 0.25 030 0.26 0.36 0.13 0.00
10 Neologism 0.05 0.04 0.03 0.09 018 014 022 0.15 049 0.00
11 Word approximations -0.04 0.12 0.12 0.17 0.30 0.33 0.31 0.29 0.21 0.20 0.00
12 Circumstantiality 0.03 0.22 019 039 048 0.38 031 0.25 0.13 0.05 024 0.00
13 Loss of goal -0.11 0.10 023 042 042 0.80 051 051 0.26 0.15 0.30 0.32 0.00
14 Perseveration 025 049 016 0.17 012 027 023 032 017 0.16 026 0.22 0.34 0.00
15 Echoldia 0.09 013 013 024 0.09 021 028 0.10 029 021 019 013 0.20 0.28 0.00
16 Blocking 0.13 -0.01 0.06 042 0.04 0.18 0.27 0.07 0.06 0.05 0.14 0.02 0.24 0.04 0.13 0.00
17 Stilted speech -0.13 -0.10 0.16 0.07 0.17 0.15 016 0.23 0.11 0.07 0.36 0.05 0.14 005 0.01 0.12 0.00
18 Self-reference 0.00 0.04 026 0.16 0.17 0.18 0.21 -0.01 0.13 -0.01 0.11 0.6 0.11 0.08 0.30 0.08 0.00 0.00

Table 3 Factor models of thought disorder

Unidimensional (M 1): All items.

Negative & Disorganization (M2A). Negative dimension com-
prised Poverty of speech and Poverty of content items. Disorga-
nization dimension the 16 remaining items of TLC.

Negative (plus blocking) & Positive (M2B). The same composi-
tion of M2 A except for the inclusion of blocking within the Neg-
ative dimension.

Verbal-productivity & Disorganization (M2C). Verbal-pro-

ductivity dimension included Poverty of speech and Pressure of
speech. Disorganization dimension was composed of the 16-re-
maining items of TLC.

Thought, Language, & Communication (M 3A). Thought di-
mension included Poverty of speech and Illogicality. Language
dimension was composed of Incoherence, Clanging, Neologism,
and Word approximations. The Communication dimension com-
prised the 12 remaining items of TLC.

Fluent-Disor ganization, Emptiness, & Linguistic control (M3
B). Emptiness dimension comprised Poverty of content of speech
and Tangentiality. Linguistic control dimension was composed of
Clanging, Neologism, Echolalia, Blocking, Stilted speech, and
Self-reference. The Fluent-Disorganization dimension included
the 12 remaining items of TLC.

Model resulting from the exploratory factor analysis of those
patients of the present sample not included in our previous
study (M5). Disorganization dimension (Distractible speech, De-
railment, Incoherence, Illogicality, and Loss of Goal). Semantic
dimension (Clanging, Echolalia, and Neologism), Fluent dimen-
sion (Pressure of speech, Blocking, and Self-reference). Negative
dimension (Poverty of speech, Poverty of content, and Persevera-
tion), and Tangential dimension (Tangentiality, Word approxima-
tions, Circumstantiality, and Stilted speech).

Peralta et al. (M6). The six dimensions were Negative dimension
(Poverty of speech, Poverty of content, and Perseveration). Idio-
syncratic dimension (Word approximations and Stilted speech),
Semantic dimension (Clanging and Neologism), Attentional di-
mension (Distractible speech and Blocking), Referential dimen-
sion (Echolalia and Self-reference) and Disorganization dimen-
sion (Pressure of speech, Tangentialiry, Derailment, Incoherence,
Illogicality, Circumstantiality, and Loss of Goal).

These modifications did not significantly affect the fit of the model
or the parameter estimates.

Eight hypothetical models composed of one to 6 dimensions
were tested (Table 3). Moreover, anull model (Model 0) assuming
no underlying structure was addressed for the sake of comparabil-
ity. The one-dimension model (Model 1) was tested assuming a
simple severity model. Three competing two-dimension models
were evaluated: the positive and negative model (Model 2A) (in-
cluding poverty of speech and poverty of content of speech in the
negative dimension); a second positive and negative model (Model
2B) with asmall modification of the model 2 A (moving the block-
ing symptom from the positive to the negative dimension, as in
the subscale of alogia in the SANS scale) (Andreasen 1984); and
a verbal-productivity and disorganization two-dimension model
(Model 2C). This model was based on the proposal of Berembaum
et a. (1985), who considered a factor with excessive or deficient
verbal productivity (pressure of speech and poverty of speech) and
another factor with the symptoms grouped by disconnection as-
pects of speech. Although they only studied 9 subtypes of ThD,
in our study we consider that the 16 remaining symptoms of TLC
could be included in the realm of the disconnection of speech fac-
tor.

Two three-dimension models were studied: the hypothetical
model of the TLC scale, which comprised Thought, Language, and
Communication dimensions, as proposed by Andreasen in her de-
scription (Andreasen 1978) (Model 3A), and another three-dimen-
sion model obtained from the factor analysis carried out by An-
dreasen and Grove (1986) (Model 3B). This model comprised a
fluent-disorgani zation factor, an Emptiness factor, and a Linguistic
control factor. Finally, a model resulting from a previous factor
analysis of our group (Perata et al. 1992) (Model 6) was tested.
This model was originally composed of seven factors. However,
since only one symptom (pressure of speech) obtained high load-
ing in the seventh factor and a dimension needs at least two vari-
ables to be incorporated in the CFA, the most recommended ap-
proach to this problem is to load these symptoms in the first di-
mension. Therefore, this model included six dimensions: Disorga-
nization, Negative, ldiosyncratic, Semantic, Attentional, and Ref-
erential (Table 3). Moreover, given that the patients of the study of
Peralta et al. (1992) were included in this study, we decided to
carry out another exploratory factor analysis in the total sample
without these 115 patients of the previous study. This analysis re-
sulted in another 5 dimension model which was also tested with
CFA in the total sample (Table 3).
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Table4 Confirmatory factor

analysys of TLC models Models x2 df x2/df p< GFI  AGFI RMSR
Null (M0) 2391.81 153 15.63 0.000 0.487
One-dimension (M1) 666.30 135 493 0.000 0906 0.881 0.101
Negative & disorganization (M2A) 53145 135 394 0.000 0924 0904 0.091
Negative (plus blocking) &
disorganization (M2B) 550.09 135 4.07 0.000 0911 0.887 0.098
Verbal-productivity &
disorganization (M2C) 66553 134 496 0.000 0908 0.882 0.100
Thought, language &
communication (M3A) 660.19 132 500 0000 0908 0.881 0.099
Fluent-disorganization, emptiness, &
GFI: Goodness-of-fit indes. linguistic control (M3B) 649.12 132 492 0.000 0907 0.880 0.100
RMSR: Root Mean Square Five-dimension mode! (M5) 45307 125 362 0.000 0936 0.913 0.083
Residual. AGFI: Adjusted Peraltaet a. (M6) 41224 120 343 0000 0945 0922 0.077

goodness-of-fit index

Results

The null model that assumes no underlying structure among
the TLC variables obtained a fairly low goodness-of-fit in-
dex (GFI). This suggests that a latent structure underlying
TLC symptoms in schizophrenic patientsis likely (Table 4).
The remaining seven models estimated by means of CFA
achieved moderate to good fits with the data. The best fitting
model in this study was the model of Peralta et al. (1992)
which obtained good fit indexes (GFI and AGFI both greater
than 0.9) and the lowest RMSR (RM SR = 0.077). Also, this
model achieved both the lowest x2 and normed chi-square.
The goodness-of-fit for the model resulting in the sample
not included in our first study (Peraltaet a. 1992) (Model 5)
was dlightly worse than those of the Model 6 (Table 4).

The good fitness does not preclude the amount of vari-
ance of the latent construct accounted for by the items
loaded in each of the two TLC factors. This parameter can
be computed through estimating the variance extracted
(VE) measure only in models which obtained good fithess
(Hair et a. 1992). VE can be computed by dividing the
sum of sguared standardized loadings by the sum of
squared standardized loadings plus the sum of the indicator
measures of error. VE over 0.50 reflects acceptability of
the underlying construct (Hair et al. 1992). The VE values
for the dimensions of the model 6 were dightly low for the
Disorganization dimension (VE = 0.43), near the recom-
mended value for the Negative dimension (VE = 0.48) and
Idiosyncratic dimension (VE = 0.48), slighty higher for the
Semantic dimension (VE = 0.55) and Attentional dimen-
sion (VE = 0.55), and very low for the Referential dimen-
sion (VE = 0.33). These results suggested that the symp-
toms included within the Negative, Idiosyncratic, Seman-
tic, and Attentional dimensions explained the latent con-
struct dlightly better than the items of the Disorganization
dimension and very much better than the Referential di-
mension.

Discussion

These results suggested that ThD is best understood as a
multidimensional construct. Models composed of two or

more dimensions fitted the data better than null or one-di-
mension models. Nonetheless, we found no definitive an-
swer to the question of how many dimensions underlie the
TLC items, because no perfect fit was achieved. When the
18 TLC items were examined, the model that obtained the
best fit (GFI = 0.945; AGFI = 0.922; RMSR = 0.077)
comprised six underlying dimensions. Disorganization,
Negative, Idiosyncratic, Semantic, Attentional and Refer-
ential dimensions. Moreover, the items including in these
dimensions had good or near the recommended value of
explained variance of their latent constructs, with the ex-
ception of the Referential dimension. These results indi-
cated that this 6-dimension model was sufficient in their
representation of the underlying constructs.

The multidimensionality underlying ThD is in accor-
dance with the heterogeneity of ThD, which was aready
reported before the TLC was developed (Andreasen 1979a).
It is aso in agreement with the results of previous ex-
ploratory factor analyses, since six or more factors arose
in three studies whenever the 18 TLC items were exam-
ined (Peraltaet al. 1992; Cuesta and Peralta 1992). Analy-
sis of asmaller number of TLC symptoms revealed fewer
factors (Andreasen 1979b; Berembaum et al. 1985; Har-
vey et al. 1992; Taylor et al. 1994).

The TLC scaleis composed of alarge set of symptoms
whereby a number of items included may have been re-
dundant in the representation of the hypothetical con-
structs. Furthermore, many symptoms had a very low
prevalence in the schizophrenic population (below 20%,
see Table 1), and these were usually less reliable. In spite
of these caveats, the results of this study concluded that
the TLC was close to capture adequately the constructs
underlying ThD. Moreover, the ThD constructs underly-
ing the TLC receive validity on conceptual and psycho-
metric grounds.

Conceptual validity is given by the fact that many of
the symptoms included in the TLC have been widely rec-
ognized by the psychiatric literature as representative
ThDs since the beginning of the century. Kraepelin de-
fined ThD as the “loss of internal and external connec-
tions of the chains of ideas” or as “loss of internal unity”
(“Zerfahrenheit”) and Bleuler named it “loosening of as-
sociations’ (Sass 1992). Phenomenologists emphasized



the subjective experience of ThD and its comprehensibil-
ity, and later Andreasen chose observable ThD (verbal be-
havior), aiming for high reliability. The descriptive or be-
havioral-oriented approach is held to be a better approach
by the scientific community than the phenomenological-
oriented approach, although this discussion is not defini-
tively closed (Sass 1992).

The TLC scale is one of the most frequently used in-
struments for the assessment of ThDs; it is one of the
“buildings” of current psychopathologic instruments and
its psychometric properties have been reported. The TLC
has good interrater reliability (Andreasen 1979a; An-
dreasen and Grove 1986; Davis et al. 1986). ThD evalu-
ated through the TLC has shown stability within a 10-day
period, suggesting good test-retest reliability (Harvey et
al. 1984). Results regarding face validity of the TLC were
reported through comparisons with other scales. The
BPRS subscale of ThD accounted for only half of the
variance of ThD measured by TLC (Thieman et al. 1987),
and no significant correlation was found between the TLC
scores and instruments designed to assess “fine-grained
linguistic impairments’ (Anand et al. 1994). However,
‘cloze’ procedures have been found to be significantly as-
sociated with the Negative ThD (Ragin and Oltmanns
1983, 1987). Otherwise, poor linguistic reference perfor-
mance has been demonstrated to be associated with the
Positive ThD in acute schizophrenics (Docherty et al.
1994) and in a mixed sample of schizophrenics and man-
ics (Docherty et al. 1988). Several studies have addressed
the discriminant validity of TLC. ThD in schizophrenics
can be distinguished from ThD in aphasic patients (Ger-
shon et al. 1977; Faber et al. 1983). However, many stud-
ies failed to find discriminant validity of ThDs between
psychotic disorders. This may be because only global
indexes of ThD were studied since when ThD specific
symptoms were compared among psychotic disorders, a
differential profile was found (Cuesta and Peralta 1992;
Taylor et a. 1994). Factor validity has been addressed in
severa articles, and a multifactorial but not definitive
structure has been reported. Evidence in favor of the
multidimensionality of ThD of the TLC are greater than
ThD considered as one unique severity dimension.

External validation arose from neuropsychological, re-
sponse to treatment, and prediction of outcome studies.

Table5 External validation of ThD competing models
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ThD within the Disorganization dimension (i.e. measures
of associative ThD or the bizarre-idiosyncratic thinking)
have been related to performance in attention and infor-
mation processing tasks (Asarnow and MacCrimmom
1982). In addition, they were related to neuropsychologi-
cal disturbances (Silverstein and Arzt 1985), linked to dis-
turbances in intellectual and arithmetic functions (Silver-
stein et a. 1993), and associated with deficits in semantic
access and manipulation tasks (Mortimer 1995). Like-
wise, the Negative ThD (alogia) and verba fluency are
closely related, and it has been hypothesized that Disorga-
nization and Negative ThD are mediated by the same un-
derlying cognitive abnormality, reflecting a frontostriatal
dysfunction (Joyce et al. 1996). Even though for other au-
thors, these two dimensions of ThD exhibited different
profiles of lateralized neuropsychological dysfunction
(Silverstein et al. 1991). Moreover, recent findings com-
ing from the study of semantic networks led support to
different neurabiological evidences for two dimensions of
ThD. Spitzer et a. (1995) found that the Disorganization
dimension of ThD was associated with an increase of se-
mantic priming. This increase in semantic priming has
been related to atypical finding in information processing
in schizophrenic patients: the impaired sensory gating
(Vinogradov et al. 1996). Also, it has been hypothetized a
decreased signal/noise ratio and a hypodopaminergic sta-
tus that produces an unfocused activation of the semantic
network as the possible underlying neural mechanism ac-
counting for this Disorganization dimension (Cohen and
Servan-Schreiber 1993). On the contrary, the psychomo-
tor poverty syndrome which including alogia (Negative
ThD) was associated with a norma semantic priming
(Williams 1996). No similar studies have been focused in
the remaining ThD dimensions.

Response to treatment studies demonstrated that the
Negative ThD was associated with poor response and the
Positive ‘manic’ ThD with good response to treatment
(Cuestaet al. 1994). Moreover, Negative ThD was indica-
tive of poor prognosis in the short term (Harvey et a.
1990) and in the long term (Knight et al. 1986).

Lastly, external validation of the best fitting models of
TLC compared with the severity or one-dimension model
model was carried out (Table 5) through correlation pro-
cedures. The Disorganization and the Negative dimen-

Gender Age at Y ears of Education  GAFP2 No. of Straussb- Response
onset evolution admiss. Carpenter treatment
M1 0.07 —0.26%** -0.02 -0.10 -0.09 0.03 —0.14** 0.17**
M6
Disorganization 0.04 —0.26%** -0.01 -0.04 -0.01 0.02 -0.07 0.08
Negative 0.04 -0.11* —0.17** —0.21%** —0.31*** 0.10 —0.33*** 0.34***

aGAFP (Global Assessment Functioning-past year)

b Strauss-Carpenter total scale

¢No other dimensions of the 6-dimension model achieved signifi-
cant relationship

*=p<005 ** =p<0.01*** =p<0.001
Regarding Bonferroni correction al set of correlations *** were at
asignificant level (correlations in bold)
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sions of the six-dimension model had more significant
correlations with our clinical and epidemiologica vari-
ables than the severity model of ThD. The Disorganiza-
tion dimension was highly correlated with an earlier onset
of theillness. Whereas lower level of education, lower ad-
justment in the past year, lower scores in Strauss-Carpen-
ter scale, and poor response to treatment were associated
with the Negative dimension of ThD. Thus, the type of
ThD presented in acute episodes of schizophrenic patients
provided more information than ThD considered merely
as aglobal index.

Taken together, good reliability and moderate results
concerning validity make the TLC awell-suited instrument
to the assessment of ThD. The Negative and the Disorgani-
zation dimensions achieved good conceptua and psycho-
metric validity. The remaining ThD dimensions obtained
relatively good psychometric properties in this study (high
parameters of goodness of fit of the model of 6 dimensions
and good variance extracted measures), though no specific
conceptual or experimental studies have been reported to
validate these ThD dimensions. Moreover, five TLC items
only achieved low inter-rater reliability (< 0.59). Four of
these five items (Word approximations, Neologism, Self-
reference and Distractible speech) were included in dimen-
sions comprising only two items. Therefore, conclusions
relying in Idiosyncratic, Semantic, Attentional, and Refer-
ential dimensions should be taken with caution.

Certain methodological and statistical limitations of
the present study should be taken into account. First, the
cross-sectional assessment of this study is alimitation be-
cause schizophrenic speech deteriorated over prolonged
periods of time (King et a. 1990). Moreover, only the
acute thought disorder was examined in this study since
patients were evaluated during a exacerbation of the
schizophrenic illness. However, it has been reported in a
recent longitudinal study of ThD in schizophrenic patients
“...thought disorder is not simply a function of psy-
chosis...” since it persisted along the course of the disor-
der. And this fact differentiated the ThD of schizophrenic
patients with respect to other schizoaffective and other
psychotic patients (Marengo and Harrow 1997).

Second, the sample was heterogeneous, though long-
lasting patients predominated. Influences derived from the
duration of illness could not be eliminated. Another limita-
tion may be that al patients were taking medication, and
neuroleptics have substantial effects on ThD related to
acute episodes (Spohn et al. 1986; Gold et a. 1990). Third,
differences in ratings of TLC may account for the discrep-
ancy with the results of other authors. Finally, other psy-
chotic disorders have to be examined in order to ascertain
if their ThD structure differs from schizophrenia.

Two additional possible statistical limitations should
be borne in mind. This study is based upon the factor
model, which presumes a genera linear additive model.
This assumption may not fit adequately with the TLC
symptoms if their distributions were non-linear. And sec-
ondly, another caveat derives from the CFA studies. The
better fitness achieved by our models does not rule out the
possibility that other models might fit better.

Notwithstanding, given that ThD are true signs, ob-
tained directly through the interview and less influenced
from the subjective “filter” of the patient than other psy-
chotic symptoms (i.e., hallucinations and delusions), it
would be hypothesized that the dimensions of TLC would
be strong markers for biological, neuropsychological, and
neuroimaging research in schizophrenia.

The present results should be also considered as a con-
tribution to the re-evaluation of current instruments of
psychopathological assessment. Andreasen et al. (1995,
p. 8) recently reported: “Now that a decade has passed,
however, we have begun the process of making additional
appropriate revisions in the scales’. In this respect, a spe-
cific disorganization scale, in addition to positive and
negative scales, is eagerly awaited now that the trisyn-
dromic structure of positive and negative schizophrenic
syndromes is widely accepted.
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