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Cognitive Substrates of Thought Disorder, I:
The Semantic System

Terry E. Goldberg, Ph.D., Mark S. Aloia, Ph.D., Monica L. Gourovitch, Ph.D., 
David Missar, Ph.D., David Pickar, M.D., and Daniel R. Weinberger, M.D.

Objective: Few studies have explored in detail the relation of cognitive deficits in atten-
tion, working memory, and semantics to thought disorder. The authors sought to determine
whether thought disorder resides in the semantic system or elsewhere. Method: Twenty-
three normal comparison subjects and 23 patients with schizophrenia participated in the
study. All subjects received tests of executive function and working memory, including the
Wisconsin Card Sorting Test and the Letter-Number Span test; a test of deployment of at-
tentional resources; and tests of semantic processing and language comprehension, in-
cluding the Peabody Picture Vocabulary Test, the Speed and Capacity of Language-Pro-
cessing Test, the Boston Naming Test, and tests of semantic verbal fluency and phonologic
verbal fluency, from which was derived a difference score. All patients were also adminis-
tered the Scale for the Assessment of Thought, Language, and Communication to assess
thought disorder. Results: The normal subjects were compared with the schizophrenic pa-
tients who were rated as having mild thought disorder (N=13) or moderate to severe
thought disorder (N=10). While differences between the schizophrenic subgroups and the
comparison subjects were observed on nearly all tests, a large difference in effect size be-
tween the two schizophrenic subgroups was apparent only in the verbal fluency difference
score. In a series of multiple regression analyses, two variables made significant contribu-
tions to the prediction of positive thought disorder: the verbal fluency difference score and
the Peabody Picture Vocabulary Test score. Conclusions: These results suggest that clin-
ically rated thought disorder is associated with and may result from semantic processing
abnormalities. In particular, patients with more severe thought disorder may have difficulty
accessing semantic items because of disorganization of the semantic systems and, to a
more limited degree, may also lack a semantic or conceptual knowledge base. 

(Am J Psychiatry 1998; 155:1671–1676)

Thought disorder, a cardinal clinical symptom of
schizophrenia, refers to abnormalities in the form of
thought but not the content. It is defined by improper
use of semantic and relational aspects of language and
is experienced by the listener as disorganized speech. It
is evident in loose associations or derailments, irrele-
vant or tangential responses, circumstantiality or loss
of goal, and intrinsic illogicalities. When thought dis-
order is severe, speech can be incoherent. Bleuler be-
lieved that “peculiar association disturbances” were a
most fundamental indicator of schizophrenia (1).

Current cognitive approaches to understanding
thought disorder have emphasized two types of defi-
cits. The first view involves impairments in working
memory and discourse planning (2–4). From this per-
spective, controlled effortful processing that involves
consciously organizing statements is considered to be
important in the production of coherent speech. When
such processing is impaired, fragmented and seemingly
goalless discourse is produced. However, there are a
number of difficulties with this view. First, from an in-
trospective standpoint, much of speech is experienced
as automatic, without conscious computation and for-
mulation. Second, although working memory—the
cognitive function thought to be most closely allied to
strategic planning and retrieval—is impaired in schizo-
phrenia, working memory deficits are unresponsive to
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neuroleptic medications, while thought disorder signif-
icantly improves with neuroleptic medications (5–9).
Third, impairments in patients with thought disorder
are present even in single-word association and com-
prehension paradigms, neither of which involves dis-
course planning. Moreover, patients with acquired
frontal lobe lesions and concomitant working memory
impairments do not exhibit thought disorder.

The second approach to thought disorder has in-
volved attempts to define a relationship with atten-
tional impairments. It is assumed from this perspective
that patients are unable to maintain focus during lan-
guage production (10). However, some of the evidence
in support of this perspective is weak. For example,
Nuechterlein et al. (11) found that impairments on a
difficult version of the Continuous Performance Test
measured during subjects’ hospitalization were associ-
ated with thought disorder only in the posthospitaliza-
tion period. Some putative tests of attention may actu-
ally measure response preparation or working memory
rather than distractibility (12). Patients with attention
deficit hyperactivity disorder, who often exhibit impul-
sivity and distractibility, do not exhibit thought disorder.
Last, thought disorder does not appear to maintain a
strong statistical association with the presence of halluci-
nations and delusions, which might be thought to inter-
fere with planning and organization in speech (13).

A variety of other approaches have been taken to ex-
amine language disturbances in schizophrenia. While
schizophrenic speech may occasionally bear a resem-
blance to Wernicke’s aphasia because of circumstanti-
ality or jargon, patients with such characteristics do
not suffer the degree of comprehension problems asso-
ciated with posterior aphasia, and they differ in other
respects as well (e.g., naming ) (14, 15). Other studies
have suggested that patients with schizophrenia suffer
from a multilevel language disturbance that involves
misuse of semantic features and phonologic features of
words, as well as syntax (16). Cutting and Murphy
(17) suggested that schizophrenic patients sometimes
lack knowledge of the real world and thus can produce
incoherent, illogical speech. Clare et al. (18) found that
patients with schizophrenia performed strikingly
worse than normal comparison subjects on semantic
tests of sentence verification and category judgment.
However, the relation between thought disorder and
cognitive performance was not examined.

Despite the large number of experiments from a va-
riety of different disciplines and perspectives, few stud-
ies have directly examined what type of cognition
might be most strongly associated with thought disor-
der in schizophrenia. In the present study we sought to
determine whether thought disorder reflects a dysfunc-
tion of the semantic system or is a result of dysfunction
elsewhere. We went about this in two ways. First, we
performed a series of analysis of variance (ANOVA)
procedures in groups grossly distinguished clinically
by greater or lesser thought disorder to determine
whether semantic tests indeed showed impairment in
the group of patients with thought disorder. Second,

we used a series of “horse race” multiple regression
equations to determine which cognitive measures best
predicted thought disorder. We found that semantic pro-
cessing measures, but not executive function or atten-
tional measures, were strongly associated with thought
disorder. In the second part of the study (19), we at-
tempted to specify a cognitive mechanism that might ex-
plain this finding by using a semantic priming paradigm,
and we found that aberrant spreading semantic activa-
tion was selectively correlated with other measures of se-
mantic processing and clinically rated thought disorder.

METHOD

Twenty-three normal comparison subjects (13 male and 10 fe-
male) and 23 patients with schizophrenia (18 male and five female)
participated in this study. All subjects provided written informed
consent. The normal individuals had no history of current or past
psychiatric treatment, no history of diagnosable substance abuse,
and no history of neurologic disorder (e.g., head injury with loss of
consciousness, seizures, cerebrovascular accident). All of the schizo-
phrenic subjects were inpatients on National Institute of Mental
Health research wards and met the DSM-III-R criteria for schizo-
phrenia according to the Structured Clinical Interview for DSM-III-
R (20). Fourteen patients were considered to have undifferentiated
schizophrenia, five paranoid, three schizoaffective depressed, and
one disorganized. Patients in the study had had multiple hospital ad-
missions and demonstrated incomplete response to treatment. All
patients were receiving neuroleptic medications at the time of the
study (clozapine, N=9; risperidone, N=4; high-potency drugs, i.e.,
haloperidol, fluphenazine, or loxapine, N=10, of whom seven also
received anticholinergic medication). The mean duration of illness in
this group was 17.1 years (SD=8.6).

The mean age of the normal group was 35.5 years (SD=8.5), and
the mean age of the schizophrenic group was 35.0 years (SD=14.4);
the difference was not significant (t=0.14, df=44, p>0.10). The mean
putative intellectual level (measured by the Wide Range Achieve-
ment Test—Revised reading score [21]) was 109.0 (SD=14.6) in the
normal group, while the mean premorbid intellectual level in the
schizophrenic group was 99.1 (SD=12.1) as measured by the same
test. This difference was significant (t=3.40, df=44, p<0.05).

Rating Instrument for Thought Disorder

A semistructured interview was conducted with each schizo-
phrenic patient to rate thought disorder clinically. It consisted of a
general conversation about the patient’s symptoms and three probes.
In the first, the patient was asked to tell a story. In the second, the pa-
tient was asked to describe several reproductions of representational
paintings. In the third, the patient was asked, “Why do you think
that some people believe in God?” The resulting speech samples
were rated by one of the investigators (M.S.A.) using the Scale for
the Assessment of Thought, Language, and Communication (22).
All items were rated for each patient.

We chose this rating instrument because of its emphasis on the lin-
guistic components of thought disorder and because of its wide-
spread clinical and research use. We did not use the scale to assess
the normal subjects, since pilot work indicated that global scores
were uniformly low (N=10, mean score=0.27, range=0–0.75), thus
restricting its range.

We used four scores derived from the Scale for the Assessment of
Thought, Language, and Communication. The first was a global
scale score based on the interviewer’s clinical impression of the sever-
ity of the patient’s thought disorder. The second score was the sum
of all scale item scores (summary scale score). It should be noted that
the global scores and the summary scores were highly correlated
(r>0.90, N=23, p<0.01). The third score was composed of items
from the scale that loaded on what was labeled a production factor
in a large-scale factor analytic study conducted by Harvey et al. (23)
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(hereafter called the negative factor score ). The fourth score was
composed of items from the scale that loaded on what was labeled a
disconnection factor in the same factor analytic study (hereafter
called the positive factor score). This latter factor, which includes de-
railment, loss of goal, poverty of content, circumstantiality, tangen-
tiality, and incoherence, probably represents the core of clinical no-
tions about thought disorder.

The normal comparison subjects received all of the cognitive tests
listed below. The patients were interviewed to derive ratings on the
Scale for the Assessment of Thought, Language, and Communica-
tion, and within 3 days of the interview, they were also administered
all of the tests listed below.

Cognitive Tests

Working memory. The Wisconsin Card Sorting Test (24) has
been extensively described. It is thought to involve set shifting, ab-
straction, hypothesis testing, and responsiveness to feedback and
thus requires working memory. The number of categories attained
was the dependent measure.

In the Letter-Number Span (25), the subject must order relatively
short sequences of randomly presented letters and numbers. Infor-
mation must thus be maintained over a short delay and transformed.
Because the test demands both storage and processing, it too is con-
sidered a working memory test. The number of correct trials was the
dependent measure.

Attention. The attention subtest of the Dementia Rating Scale
(26) is derived from a series of tests requiring short-term verbal
memory, sustained concentration, and the deployment of cognitive
resources in visual search tasks. The total raw score was the depen-
dent measure.

Semantic processing and comprehension/knowledge. In the Pea-
body Picture Vocabulary Test (27), the subject is required to indicate
which one of four pictures best describes a word spoken by an exam-
iner. It is thus a test of the comprehension of single words that refer
to things or actions. The age-adjusted standard score was the depen-
dent measure.

In the Speed and Capacity of Language-Processing Test (28), the
subject is asked to read simple declarative sentences (e.g., “Nuns are
manufactured”) and indicate whether each is true or false. The test
requires knowledge of the workings of the real world. The number
of errors was the dependent measure.

Semantic processing and word production. Verbal fluency tests
of word production require strategic retrieval and access to phono-
logic/orthographic or semantic lexical information. In the phono-
logic fluency test, the subject is requested to name as many words as
possible that begin with the letters f, a, and s in consecutive 1-minute
time periods. The dependent measure was the number of words re-
trieved, exclusive of perseverations, repetitions of a word root, or
words that began with a letter other than the one specified. In the se-
mantic fluency test, the subject is requested to name as many ani-
mals, fruits, and vegetables as possible in consecutive 1-minute time
periods, exclusive of perseverations or out-of-category words. The
difference between scores on the two types of fluency was used as the
dependent measure in an effort to control for retrieval and atten-
tional factors common to both tasks. In a previous study (29) we
showed that semantic fluency was differentially impaired in compar-
ison with phonologic fluency in patients with schizophrenia.

The Boston Naming Test (30) is a test of visual confrontation
naming in which the subject must retrieve (name) the word that re-
fers to a line drawing of an object.

RESULTS

We first wished to determine whether semantic pro-
cessing impairments were associated with thought dis-
order. We compared the scores of the normal subjects,
the schizophrenic patients who had global ratings of
less than 2 (i.e., no greater than mild thought disorder;
N=13) on the Scale for the Assessment of Thought,

Language, and Communication, and the patients who
had global ratings of 2 or more (i.e., moderate to severe
thought disorder; N=10) on the cognitive variables in a
series of ANOVAs, followed by Tukey’s honestly signifi-
cant difference post hoc t tests when the overall one-way
ANOVA was significant at p<0.05 (table 1). In the con-
trast between the normal comparison subjects and the
group with low levels of thought disorder, effect sizes
were large (i.e., >0.80) for the Letter-Number Span (d=
1.24) and the Wisconsin Card Sorting Test (d=0.81). In
the contrast between the normal comparison subjects
and the group with high levels of thought disorder, effect
sizes were large for the above-noted variables (Letter-
Number Span, d=1.10; Wisconsin Card Sorting Test, d=
1.40) as well as the Speed and Capacity of Language-
Processing Test (d=1.14) and the Peabody Picture Vocab-
ulary Test (d=1.13). In the contrast between the groups
with low and high levels of thought disorder, only the
difference between phonologic fluency and semantic flu-
ency yielded a large effect size (d=1.02). Examination of
plots of individuals’ scores on this measure indicated
that 60% of the patients with more severe thought dis-
order generated more words to phonologic cues than
to semantic cues, while 31% of the normal subjects
and the patients with mild thought disorder did so.

We next performed a series of multiple regression
analyses of scores of the patients with schizophrenia.
To ensure an appropriate variable-to-subject ratio (1:
6), we chose the one variable from each of the cogni-
tive domains (working memory, attention, comprehen-
sion/knowledge, word production) that had the high-
est correlation with the summary score on the Scale for
the Assessment of Thought, Language, and Communica-
tion. On the basis of these criteria, the following vari-
ables were selected: scores on the difference between se-
mantic fluency and phonologic fluency, the Peabody
Picture Vocabulary Test, the Wisconsin Card Sorting
Test, and the attention subtest of the Dementia Rating
Scale. In the first analysis, these variables were regressed
onto the positive factor score on the Scale for the Assess-
ment of Thought, Language, and Communication with
the use of SAS MAXR procedures (31). MAXR is a for-
ward selection stepwise technique that attempts to max-
imize the amount of predicted variance (R2) in one-,
two-, three-, four-, and n-variable solutions for any given
set of n variables. For each step, MAXR determines
whether removing a variable and replacing it with an-
other increases R2. After comparing all possible combi-
nations, it chooses the one that yields the largest R2.

At the program's initiation we entered the four
above-noted variables. We found a two-variable solu-
tion based on scree analysis (that is, three- and four-
variable solutions added only trivially to the R2, i.e.,
about 2%.) Two variables made significant contribu-
tions: the difference between semantic fluency and
phonologic fluency and the Peabody Picture Vocabu-
lary Test score. Together they accounted for 43% of
the variance in positive factor ratings on the Scale for
the Assessment of Thought, Language, and Communi-
cation (table 2). Neither the working memory nor the
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attention measures accounted for a significant propor-
tion of the variance. Moreover, a putative measure of
intellectual function, the Wide Range Achievement
Test reading score, although highly correlated with the
Peabody Picture Vocabulary Test score, did not reach
the significant entry criterion in a separate multiple re-
gression analysis, nor did it correlate significantly with
the difference between semantic fluency and phono-
logic fluency (r=0.08, N=23, p>0.10). Thus, only se-
mantic measures appeared to be related to the positive
aspect of clinically rated thought disorder in this anal-
ysis. When the same set of four variables was regressed
onto the negative factor scores on the Scale for the As-
sessment of Thought, Language, and Communication,
no combination of variables accounted for more than
10% of the variance.

We also conducted simple first-order correlational
analyses between all semantic measures and the items
that loaded on the positive factor, as well as the illogical-
ity item from the Scale for the Assessment of Thought,
Language, and Communication (not included in the
original Harvey et al. study). The results are shown in ta-

ble 3. The difference between semantic fluency and pho-
nologic fluency correlated highly with derailment and
tangentiality, and the Peabody Picture Vocabulary Test
scores correlated highly with illogicality.

DISCUSSION

Our results suggest that clinically rated thought disor-
der in schizophrenia is associated with and may result
from semantic processing abnormalities. We found con-
sistent deficits on various tests of semantic processing,
including fluency measures and measures of comprehen-
sion and knowledge. The fluency measure discriminated
between the groups with high and low levels of thought
disorder. Moreover, scores on two of these tests—differ-
ence between semantic fluency and phonologic fluency
and the Peabody Picture Vocabulary Test—accounted
for more than 40% of the variance in clinically rated
thought disorder on the Scale for the Assessment of
Thought, Language, and Communication.

This particular combination of measures suggests
that several subcomponents may underlie clinically
rated thought disorder. First, the large verbal fluency
difference scores in the schizophrenic group with mod-
erate or severe thought disorder suggest that these pa-
tients may have difficulty accessing semantic items.
This may be due to disorganization of the semantic
system, since in a previous study in which multidimen-
sional scaling was used (32), we observed that the se-
mantic systems of patients with schizophrenia are not
organized along the stereotyped dimensions that nor-
mal individuals use to organize production.

The distinction between the different types of flu-
ency may be worthy of comment. In studies that used

TABLE 1. Neurocognitive Performance of Normal Comparison Subjects and Schizophrenic Patients With Mild or Moderate/Severe
Thought Disorder

Measure

Schizophrenic Patients

Comparison 
Subjects
(N=23)

With Mild 
Thought
Disorder
(N=13)

With
Moderate/

Severe 
Thought
Disorder
(N=10)

Analysis
of Variance

Mean SD Mean SD Mean SD F (df=2, 43) p

Working memory
Letter-Number Span score 16.7 2.5 13.3 3.0 12.7 4.8 7.47 0.001a,b

Wisconsin Card Sorting Test categories 8.0 2.7 5.7 3.0 3.6 3.6 7.82 0.0005b

Dementia Rating Scale attention subtest 
score 36.6 6.0 36.3 1.0 36.3 1.1 0.71 0.25

Language
Speed and Capacity of Language-Pro-

cessing Test errors 1.1 1.4 2.2 2.3 4.0 3.7 5.47 0.004a,b

Peabody Picture Vocabulary Test score 112.2 13.9 104.2 16.0 95.3 16.0 4.64 0.01b

Difference between phonologic fluency 
and semantic fluency scores 5.9 11.8 8.6 10.2 –1.0 8.0 2.40 0.05

Boston Naming Test score 56.0 3.2 55.2 4.1 53.6 3.0 1.71 0.09
a Significant difference between the comparison subjects and the patients with mild thought disorder (Tukey’s honestly significant difference

test, critical t=3.44, df=38, p<0.05).
b Significant difference between the comparison subjects and the patients with moderate/severe thought disorder (Tukey’s honestly signifi-

cant difference test, critical t=3.44, df=38, p<0.05).

TABLE 2. Results of Multiple Regression of Cognitive Mea-
sures Onto Positive Factor (Thought Disorder) Scores on the
Scale for the Assessment of Thought, Language, and Commu-
nication of 23 Schizophrenic Patients

Measure R2 F df p

Step 1: Difference between pho-
nologic fluency and se-
mantic fluency scores 0.28 7.46 1, 19 0.01

Step 2: Difference between pho-
nologic fluency and se-
mantic fluency scores 0.43 6.87 2, 18 0.02

Peabody Picture Vocabu-
lary Test score

 
4.73 0.04
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positron emission tomography with 15O for regional
cerebral blood flow mapping, regional cortical differ-
ences between the two fluency tasks were observed (33
and unpublished manuscript by M. Gourovitch et al.).
While phonologic fluency produced more activation in
Broca’s area and Wernicke’s area—thought to be im-
portant in verbal working memory’s articulatory re-
hearsal loop (34)—semantic fluency produced rela-
tively greater activation in temporal lobe regions,
which are thought to be important in semantic pro-
cessing. Thus, the distinction between the fluency tasks
may be neurophysiologically plausible.

The second variable that was predictive of thought
disorder, Peabody Picture Vocabulary Test scores re-
flecting deficient information about the meaning of
words, suggests that lack of semantic or conceptual
knowledge may also contribute to thought disorder. It
is noteworthy that the Peabody Picture Vocabulary
Test scores were highly correlated with the presence of
illogicalities in speech. These findings are generally
consistent with the proposal advanced by Cutting and
Murphy (17). Moreover, because picture vocabulary
comprehension may be relatively insensitive to the cog-
nitive decline associated with schizophrenia (35), some
mild but preexisting limitations in language processing
may predispose patients to thought disorder when they
become ill. However, the Peabody Picture Vocabulary
Test score was a less salient contributor to thought dis-
order than verbal fluency.

Performance on semantic tests predicted positive but
not negative thought disorder. The distinction between
the two is crucial; our results suggest that they may be
produced by fundamentally different mechanisms. The
core features that relate to semantic processing measures
in schizophrenia are those remarked upon by Bleuler (1)
and involve loosening of associations: how one word fol-
lows another on the basis of meaning, and how strings of
words must maintain internal logical cohesion, consis-
tency, and relevance to environmental context.

Our work has implications for measuring thought
disorder. While there have been numerous studies of
the validity of various rating scales and language and
working memory deficits in schizophrenia, few investi-
gators have sought to determine the nature of cognitive
mechanisms that might underlie thought disorder. Ulti-

mately, a measure such as the difference between types
of fluency, which is objective and easily obtained and
has a high first-order relationship with thought disor-
der (r=0.52), may complement current systems of rat-
ings. Our use of a score for the difference between two
types of fluency may have effectively controlled for re-
trieval factors, attentional and motivational factors,
and general cognitive efficiency common to both tasks.
However, much work remains to be done in order to
assess the validity and reliability of this measure.
Moreover, because thought disorder fluctuates over
time, our findings should be considered state related.

Our work may also have theoretical implications for
understanding symptom structure in schizophrenia.
The phenomenon that has been most strongly associ-
ated with thought disorder is bizarre behavior, marked
by failures in appropriate adherence to social or cul-
tural behavior patterns (13). Such behavior, often as-
sumed to reflect frontal lobe failures in inhibition, may
actually result from fundamental misapprehension of
the semantics of actions, such that patients misjudge
the meaning or context of the social situation in which
they find themselves or do not consider the significance
of certain acts or displays. Thus, by placing thought
disorder within the semantic system, it may be more
easily appreciated that thought disorder might be
linked to disorganized behavior on the basis of funda-
mental misuse of semantics, whether involving words,
social behavior, or private actions.

In conjunction with our past work, these results in-
dicate that the language disorder present in schizo-
phrenia may occupy a unique place in the cognitive sci-
ence approaches to language. Schizophrenia appears to
be characterized by disorganization of the semantic
system without large decrements in amount of infor-
mation (36, 37). Thus, patients exhibit relatively intact
naming, expressive vocabulary, and lexical size, but on
measures of the relations among lexical items (i.e., se-
mantics), patients display marked abnormalities on
putative measures of semantic space (32, 38, and un-
published manuscript by K. Tallent et al.). This stands
in contrast to disorders in which there is frank corrup-
tion of semantic information, for example, Alzheimer’s
disease or disorders of lexical access (39, 40). Thus, re-
cent accounts of language processing have emphasized

TABLE 3. Correlations Between Items on the Scale for the Assessment of Thought, Language, and Communication and Semantic
Measures of 23 Schizophrenic Patients

Measure

Correlation With Scale Item Score (r)
Correlation With 

Factor ScoreTangen-
tiality

Derail-
ment

Incoher-
ence

Loss 
of 

Goal

Poverty 
of

Content
Circum-

stantiality Illogicality Positive Negative

Speed and Capacity of Language-
Processing Test errors 0.11 0.11 0.24 0.45* 0.30 0.25 0.23 0.24 –0.12

Peabody Picture Vocabulary Test 
score –0.30 –0.41* –0.33 –0.56* 0.19 –0.35 –0.43* –0.44* –0.26

Difference between phonologic 
fluency and semantic fluency 
scores 0.42* 0.51* 0.42* 0.35 0.45* 0.11 0.28 0.50* –0.05

Boston Naming Test score –0.16 –0.15 –0.17 –0.29 –0.20 –0.22 0.07 –0.24 –0.04

* p<0.05.
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three dissociable levels: semantic, lexical, and phono-
logic. Given the profile noted above (relatively intact
visual confrontation naming and phonologic fluency
but reduced semantic fluency, mild word comprehen-
sion deficits, and abnormalities in semantic space),
evidence points to a rather selective deficit in the se-
mantic system in schizophrenic thought disorder. Fur-
thermore, this deficit may depend on disturbed auto-
matic spreading semantic activation along semantic
dimensions. In the second part of this study (19), using
a semantic priming task, we found a strikingly high de-
gree of association in schizophrenic patients among
lack of priming for closely related words (in normal
subjects, these very words result in facilitation), verbal
fluency difference scores, and thought disorder. This
latter result suggests a mechanism by which automatic
spreading semantic activation may be aberrant in
schizophrenic patients with thought disorder, such that
they are unable to gain access to appropriate and rele-
vant lexical exemplars.
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