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[he Categorization of Thought Disorder
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We describe the development of a new system Jor categorizing thought disorder. In the
development phase (Study 1), we examined the degree to which speech samples and
definitions of thought disorder subtypes taken from: (1) the Scale for the Assessment of
Thought, Language, and Communication (TLC), (2) the Thought Disorder Index (TDI);
and (3) the Assessment of Bizarre-ldiosyncratic Thinki g (BIT), reflected disturbances in
form versus disturbances in content. Ratings were provided by naive Judges, experienced
clinicians. and linguistic experts. The results contributed to the development of a new
‘vstem dividing thought disorder into disturbances in ( 1) flueney, (2) discourse coher-
vnce. (3) content, and (4) social convention. In the validution phuse (Study 2), 21 schiz-
vphrenic and 19 manic subjects were interviewed, interpreted proverbs, and responded
i Rurschach cards. Subjects’ speech was rated using the TLC. TDI, und BIT. We also
measured hallucinations, delusions, and digit span performance. The results of Studyv 2
nrovided evidence suppurting the validity of our new caregorization system.

5&‘
Disturbances in thought and speech have long been a central focus for re-
»carchers interested in understanding the etiology of schizophrenia. As
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pointed out by Maher (1972), **Psychopathologists ha\-e tended to regarg
the phenomena of schizophrenic language as reflections of a more basic
disturbance of thought™ (p. 3). Althcugh a wealth of research has been
conducted on thought disorder. confusion abounds concerning its definition,
(Andreasen, 1982). This difficulty defining thought disorder is not Surprising
when one considers that both of the following samples of schizophren;,.
speech have been presented as examples of thought disorder: (1) “After
John Black has recovered in special neutral form of life the honest bring
back to doctor’s agents must take John Black out through making up des; gn
meaning straight neutral underworld shadow tunnel"’ lChai_ka. 1990, p. 24).
and (2) “*When I first looked at it, it looked like a bat flying away, thep I
looked at it again, it looked like a bat coming toward me"’ (Solovay, Shen.
ton. & Holzman. 1986. p. 494). Several psychopathologists (e.g.. Andreasen
1982; Cutting & Murphy. 1988) have pointed out that “thought disorder -
is not a unitary construct. but rather encompasses several different compo-
nents.

The question of how to conceptualize and measure thought disorder is
analogous to the question of how to conceptualize and measure intelligence .
Like thought disorder, intelligence is comprised of several different com-
ponents. Just a the different facets of intelligence tend to covary, so do the
different facets of thought disorder. Almost any reliable measure of intelli-
gence can distinguish between individuals with profound developmental dis-
abilities and control subjects. Similarly, almost any reliable measure of
thought disorder can distinguish between schizophrenic and nonpsychiatric
individuals. Even though different intellectual skills tend to covary, and
almost all intelligence tests can distinguish between extreme groups, there
can be little doubt that conceptualizing intelligence as being comprised of
several ditferent skills has enabled researchers to advance our underslanding
of those skills. For example. it is unlikely that the ncural mechanisms un-
derlying visuospatial skills and verbal comprehension would have become
clear if researchers had never measured anything more specific than general
intelligence. In our view, it is as important to distinguish between the dif-
ferent facets of thought disorder as it is to distinguish between the different
facets of intelligence. We believe that a complete understanding of the var-
ying phenomena labeled as thought disorder will probably never be achieved
if we do not move beyond examining measures of global thought disorder.

Unfortunately. even if one agrees that thought disorder is an amalga-
mation of several different deficits. it is not entirely clear what the different
components are or how they should be defined. An early distinction con-
cerning the different facets of thought disorder was made by Schilder
(1920/1951), who distinguished between disturbances in content and distur-



Thought Disorder 15
bances in torm. Taylor (1981) defined disorder of content in a rather straight-

forward wav. stating that “‘what the patent 1s talking about 1 thought

content”” (p. 48). A somewhat more elaborate definition was provided by

Grebb and Cancro (1989), who wrote. " Disorders of content reflect 1deas.

beliefs. and interpretations of stmuli” (p. 761). Disordered content has

sometimes been defined much more narrowly. For example, Fish (1964)

limited his definition of disorders of content to delusions and over-valued

ideas.

Disturbances in form have also been defined in a variety of different
ways. According to Taylor (1981), **The form of speech is characterized by
its rate, pressure, rthythm, idiosyncracy of word usage. tightness of associ-
ational linkage and forms of associational linkage™ (p. 48). According to
Fish (1964). disorders in the form of thought refer to an inability to think
abstractly. Examples of what Fish called formal thought disorder are “*met-
onyms and personal idioms,” “*interpenetration of themes,”" and **overin-
clusion.”" Fish (1964) considered several clinical features such as flight of
ideas and incoherence to be examples of disorders in the stream of thought.
These disturbances are often considered problems in form by other psycho-
pathologists.

Although psychopathologists have not agreed on how to define thought
disorder. they have succeeded in deyvcloping instruments that describe spe-
cific subtvpes of thought disorder. [he three most commonly used instru-
ments are the Scale for the Asscssment of Thought, Language. and
Communication (Andreasen. 1979a. 19X6), the Thought Disorder Index
(Johnston & Holzman, 1979 Solovay «t al . 1986). and the Asscssment of
Bizarre-Idiosyncratic Thinking (Marengo, Harrow, Lanin-Kettering. & Wil-
son. 1985). Throughout the remainder of the paper these three instruments
are referred 1o using the acronyms TLC, TDI, and BIT, respectively.

These instruments have been quite valuable for researchers who wish
1o study thought disorder. However. their development has not solved the
problem of different psychopathologists having different definitions of
thought disorder and its components. What is missing from the field is some
direction concerning how to conceptualize thought disorder at a level su-
perordinate to specific subtypes. yet more specific than refernng to **thought
disorder.”” Distinguishing between different facets of thought disorder has
the potential to improve our ability to develop testable models of the phe-
nomena that comprise thought disorder. In addition. delineating the various
components of thought disorder would enable researchers to compare studies
that used different instruments to measure thought disorder (cf. Berenbaum,

1991: Shenton, Holzman. Solovay. & Coleman. 1991). Finally. understand-
ing which dimensions of thought disorder are measured by the different
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thought disorder subtypes would aid the interpretation of results from studie
in which the thought disorder subtypes varied in their relationships wit
other variables (e.g., Solovay et al., 1987).

The goal of this project was to explore approaches to conceptualizin
and measuring the different facets of thought disorder. We wished to develo
and begin validating a system of categorizing thought disorder that coul
help us understand how thought disorder is measured by different instru
ments. Many psychopathologists have described different dimensions o
thought disorder (e.g., Andreasen, 1982; Cutting & Murphy, 1988). an
some psychopathologists have even described categorization systems i
which they indicated which specific categories were measured by whic
specific thought disorder subtypes. For example, Solovay er al. (1987) de
scribed several different ways of categorizing the thought disorder subtype
measured by the TDI. However, psychopathologists have yet to indicat
which specific thought disorder subtypes. from each of several instruments
reflect which specific categories of thought disorder. For example. a cate
gorization system has not yet been devcloped that indicates whether
thought disorder subtype measured by one instrument (e.g.. “*idiosyncrati
symbolism ™~ as measured by the TDI) belongs to the same thought disorde
category (c .. disturbance in content of specch) as a thought disorder sub
type measured by a different instrument (c.g.. “*derailment’” as measured by
the TLC). We believe that such a categorization system would make it easie
to comparc the results of research projects that employ different though
disorder rating instruments, and would also be valuable for the developmen
and testing of new theoretical models of thought disorder.

STUDY 1: DEVELOPMENT PHASE

The goal of Study | was to explore the following issues: (1) Are the
dimensions of form and content of speech sufficient to describe all of the
different thought disorder subtypes described in the TLC, TDI. and BIT?
and (2) If the dimensions of form and content are not sufficient, how else
might we conceptualize the variety of subtypes that comprise thought dis-
order? Ultimately, the results of Study 1 were used to guide our development
gf a nezw thought disorder categorization system that was then evaluated in

tudy 2.

Method

Judyrex

There were three groups of judges who rated the degree to which
speech samples and definitions of thought disorder subtypes reflected form
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versus content: (1) a “"naive” group composed ot 16 undergraduates who
received a small stipend for participating in the rescarch project; (2) a **lin-
guist’’ group composed of three psycholinguists and one linguist who were
all university professors in either a Department of Psychology or a Depart-
ment of Linguistics; and (3) a *“clinician’" group composcd of four psy-
chologists and one psychiatrist. All five clinicians had extensive experience
with psychotic individuals. Their number of years of post-Ph.D/M.D. clinical
experience ranged from 3 to 19, with a mean of 10.8 (SD = 6.0). In addition
to the three groups of judges described above, two graduate students in
psycholinguistics conducted linguistic analyses of the speech samples. The
nature of the speech samples and the linguistic analyses are described below.
None of the judges or raters were familiar with the TLC, TDI, or BIT, and
none were aware of the goals of this project.

Materials

We wanted the judges to rate definitions and speech samples repre-
senting each of the thought disorder subtypes. To accomplish this, we used
definitions and speech samples from the instruction manuals for the TDI
(Solovay er al.. 1986), the TI C (Andreasen, 1986). and the BIT (Marengo
er al., 1985). A hist of the thought disorder subtypes taken from each of the
instruments is provided in Appendix A (Table Al). Because the goal of this
project was to explore disturbances in what people say, we did not examine
those thought disorder subtvpes that measure other related disturbances. We
did not examine the BIT "“behavior™ category because it is rated on the
basis of the individual’s behavior rather than on the basis of what is said.
We did rot examine the TLC categories of **poverty of speech’ and *‘pres-
sure of speech’” because they are rated primarily on the basis of how much
1s said rather than on the basis of what is said.

Nineteen different TLC categories were examined. Small alterations of
the original TLC categories were used in this study following the modifi-
cations reported by Berenbaum. Oltmanns, and Gottesman (1985). The al-
tered TLC categories were ‘‘tangentiality.”” *‘derailment,”’ and *‘loss of
goal.”” in addition, two new categories were defined as ‘‘nonsequitur re-
sponse’” and **verbigeration.”” None of the other changes described by Ber-
cnbaum er al. (1985), such as dropping infrequently used categories, were
made in this study. Ten ditferent categories from the BIT were used. The
TDI manual describes 23 different main categories. Six of the main cate-
gories include between two and five subcategories. For four of these six
main categories we uscd only a single definition and speech sample. Because
we thought the subcategories of “‘peculiar verbalizations'* (*‘peculiar ex-
pression.”” “‘stilted inappropriate expression.’” and ‘‘idiosyncratic word us-
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age’') as well as the subcategories of ‘‘queer responses’” (“‘quee,
expression,’” ‘‘queer imagery,”” and ‘‘queer word usage'’) might differ ir
the degree to which they measured form versus content of speech, we useg
separate definitions and speech samples for each of thesc subcartegories
Thus, we examined 27 different TDI caiegonies. The total nuraber of cate-
gories examined from all scales was 56.

The speech samples taken from the three different instruments were
selected so that they would be similar in terms of their lengths and the
proportion of samples that included both a question and a response. A one-
way analysis of variance indicated that the speech samples from the three
instruments did not differ significantly in length [F(2.53) = 2.34, p > |].
A chi-square test indicated that the speech samples from the different in-
struments did not differ significantly in the proportion of samples containing
questions and responses [x(2. N = 56) = .04, p > 9],

Typewritten copies of the speech samples and subtype definitions were
mounted on index cards. Each speech sample and definition was mounted
on a separate card. Thus. there were two sets of 56 cards. one set for the
speech samples and onc set for the definitions. The subtype names were not
placed on any of the cards, which were identified by random code numbers.

Procedure

The first three scts of judges were asked to rate cach definition and
speech sample on the degree to which it reflected o Jisturbunce in form
versus content of speech. The ratings were made using a 5-point scale an-
chored by | = ‘‘definitely a disturbance in form’ and 5 = “‘definitely a
disturbance in content.”” This rating scale reflected our initial hypothesis that
the different subtypes reflected either disturbances in form or disturbances
in content. We treated this as an ordinal scale rather than as a categorical
scale because the closer two scores were to each other the more they were
assumed to resemble each other; for example. a thought disorder subtype
that was assigned a score of **5"" was assumed to be morc similar to a
subtype assigned a score of **4"" than to a subtype assigned a score of **1."
All judges rated all of the speech samples before rating the definitions. The
index cards were shuffled so that the different judges rated the cards in
different random orders.

The naive judges and the clinicians were asked to make their ratings
using the definitions of disturbances in form and content shown at the top
of Table I. These definitions were guided by those provided by Grebb and
Cancro (1989) an! Tuvlor (1981). The linguists were asked to make their

' Our hypothesis that there would be diflerences amony the ditlerent subcateguries was
supported by the dut. us can be seen in Appendix A (Table Al
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Table 1. Defimtions of Form and Content of Speech

Investigutors” defimitions
Form

Form of speech refers to how a person 1s talking The tormm of speech is evaluated by examining
the kinds of words people use {are they real or made up) and whether the connections between
words, phrases, and sentences are meaningful and understandable.

Content

Content of speech refers to what a person 15 talking about. When what a person is saying
seems pecular. illogical. not consistent with realirv. or of idiosyncratic significance, this in-
dicates a disturbance in the content of speech

Linguaisty” defimtions
Form

Linguist I: Ungrammaticality, neologisms, sound-related shps of the tongue

Lingwst 2© Deviant in phonology (muspronounced or rthyming sound), lexical status (new
words) and syntax (ungrammaticality)

Linguist 3:  Word finding or encoding difficulties, syntax (ungrammaticality)

Linguist 4 Ungrammaticality, sound-related word substitutions, items involving some kind
of repetition or the intrusions of related words

Coptem
Pt 1 A scbatems of pragmane maxyims (has s ton much or too little detail, using idi-
Ny ICTt teminelogs . umping from one topic to another without relating them),
disturbance of 1deas
Pringuest 20 Deviant semantics tllogical) or pragoiatics ninappropnate or untrue)

Lingunt 3. Something wrong with what is said. not the way it was said
Lingunt 4 Anything not rated as lorm or no problem

raungs using their own definitions of disturbances in form and content of
speech. They were also asked to provide us with brief descriptions of their
definitions. which are presented at the botom of Table 1.

Three of the four linguists identiticd a number of thought disorder def-
mitions and speech samples which they felt did not indicate any kind of
disturbunce. As a result, the ratings from the linguist group provided us with
the following two sets of scores for cach definition and for each speech
sample: (1) the mean form versus content rating of those Judges who con-
sidered the specch sample or definition to be problematic and (2) whether
or not the speech sample or definition was considered to b= nonproblematic
by one or more members of the linguist group.

The fourth set of judges. the psycholinguistics graduate students, was
asked 1o indicate which speech samples contained one or more linguistic
crrors. The categories and critena for hinguistic crrors were developed by
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the judges and authors prior to rating the speech samples. The categories

were designed to include common linguistic errors such as violations of

grammar, unclear references, speech errors, and made-up words.

Interrater Reliability

f judges’ ratings was used in the data analyses
presezr:dnt;:?:“?f;::rtfs;;? injtezfa!er rciisbihfy of the form versus content
ratings was measured using intraclass correlations (Shrout &' Flc:ss‘, [979)_
with judges treated as random effects, and .the mean of the _]Iudges ratings
treated treated as the unit of reliability. The intraclass correlatm;xs acr:ss the
three sets of judges ranged from .74 to .80 for the speech samples and from

ons.
- u])n.ar‘:\tf::g t\t;ii;ﬁ:;:ech samples ccntaiged a Iinguist:’gﬁ;rro;, ;lhe two
psycholinguistics graduate studer?ts agreed with each chcr 00 tbe time.
Interrater reliability measured using kappa was .89. Disagreements between
these two judges were resolved by consensus.

Results and Discussion

xamining the relationships between the first three sets
of jud\z:sl‘)i?:?;e? Acs can begsccn in Table II, the cqrrelancms t;-;.-twcen the
different sets of judges’ ratings were mofierately positive, ancj Z were sta';
tistically significant. The mean scores a;s:gned by_ cach set ofjl.iI gj: to e?j.;r
thought disorder subtype are presented in Appendix A {Talblc Ad), Epen ix
A also indicates which thought disorder subtypes were judged to be non-

i ne of the linguists. .

dmuffdn:: ?:oI:;:lSlg?sess based on the conc!a!iqns presented in Table I,
and as can be seen in Appendix A, the §cr3.res‘a551gncd by the three grou;las
of judges displayed a modest degree of similarity (Table .Al], Howe\fftr,:n y
a subset of the subtypes that tended to be considered disturbances in form

Table II. Correlations Between Ratings Made By Different Groups of Judges

Naive Clinicians Linguists
S1* 69*
cesie —‘ -5— A45=
Chinicians T ool "
Linguists 1 i

Note. The scores used to compute thesc correlations were the average rating made by each set of
Jnds!‘s for each thought disorder subtype. Correlations above the diagonal are for speech samples
and correlations below the diagonal are for definitions.

* p< 01, one-tailed.
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kv the clinicians and naive judzees were also judged that way by the linguist
coup Thus, it appears thor if 2 veos defined form of speech more nar-
;‘n\l_\' than we had defined 1t 10 1iie Climcians and naive judges.

We originally expected twi din.asions of thought disorder, disturbed

form and content, to be sufticient 1o (. ~cribe the wide assortment of thought
Jieorder subtypes. We hoped the Jin we collected would allow us to say
which thought disorder subtypes reil Cted disturbances in form and which
reflected disturbances in content. Tlowever. as can be seen from the results
presented in Appendix A (Table Al). the thought disorder subtypes could
not be dichotomized as neatly as we had expected. As a result, we developed
a new categorization system composcd of the following four categories: (1)
disturbances in fluency, (2) disturbances in discourse coherence, (3) distur-
bances in content, and (4) disturbances in social convention. The subtypes
from the TLC. TDI. and BIT that we feel measure each of the four categories
of disturbance are presented in lable 11 The rationale used for assigning
subtypes to the four thought disorder categories is presented below. There
were several thought disorder subtypes that we did not feel confident placing
in any of the four aforementioned categories; these subtypes are listed in
the ‘*not categorized™’ column in Table III. The mean form versus content
ratings of each group of judges for each category of disturbance are pre-
sented in Table IV. Also presented in Table IV is the percentage of thought
disorder subtypes in each category that were judged to be nondisturbed by
it 1oast one of the hinguists

W placed in the flueney category those subtypes which we believe

rettect a disturbance in the abiliy to produce independent, grammatical
~peech with understandable words. 1hese thought disorder subtypes are gen-
erally considered to be severe. and oceur rather infrequently. As can be seen
in Appendix A (Table Al) and Tuble IV, the thought disorder subtypes
placed in the Huency category 1oaded to be considered disturbances in form
by all three groups of judges. This group of thought disorder subtypes was
also the least likely to be considered non-disturbed by the linguists.

We placed in the discourse coherence category those subtypes which
we behieve reilect a disturbance in the sequential flow of information from
the speaker to the histener. Compared to the subtypes placed in the fluency
category. the subtypes in the Jdiscourse coherence category are generally
considered to be less severe. and occur more frequently. These thought dis-
order subtypes tended to be considered disturbances in form by the clinicians
and naive Judges. and 1o be considered disturbances in content by the linguist
aroup. This group of thought Jisorder subtypes was more likely to be con-
sidered nondisturbed by linguists than were the subtypes in the fluency cat-
cgory but less likely to be considered nondisturbed than were the subtypes

in the social convention and content categones.
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Table I1. Proposcd Thought Disorder Categories

Category

Not categorized

Content

Social convention

Discourse coherence

Fluency

Scale

Self-reference
Perseveration
Hlogicality

Poveny of content
Circumstanuiality

Nonsequitur response
Stilted speech

Paraphasia - phonemic
Paraphasia-semantic

Neunlogisms

TLC

Tangenual response

Derailment

Distractible speech

Loss of goal
Clanging

Word approximations

Verbiperation

Lcholalia

Incoherence

Relationship verbaliza-

Fluidity

Flippant response

Vagueness

Looseness

Clangs

Word finding difficulties

Neologisms

™I

tion
Fragmentation

Perseveration
Confusion

Stilted inappropriate ex-

Idiosyncratic word usage

Peculiar expression

Queer expression

Idiosyncratic symbolism
Inappropriate distance

pression

Queer word aisusape
Absurd response

Incoherence

Fabulized combinations
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Table IV, Forin Meresis Com o and Nondisturbed Ratings of Speech S imples and
Drefimitions

Catepory
Mscourse Social
coherence convention Content
R LAY
Denmition rating (M) = 26 28 L
Speech sample raung (M) s | 11 25 3 &
Chmean
Definition rating +M) il 1.7 31 iR
Speech sample raung (M) 21 24 30 ;:.-'.
Lingust )
Defininon rating (M) A 18 18 45
Specch ~ample ranng (v 1 4.0 24 4-|
Judzod nondisturbed (") = 40 71 N
Vore Ranng scales 1= definirely torm. 3 = definitely content
Percentuge ub thought disorder subivpes fur which at least one linguist judged either the specch

sample or the definition o be nondisturbed

We placed in the content category those subtypes which we believe
reflect disturbances in what the individual is talking about, rather than a
disturbance 1n how the idea 1s being presented. These thought disorder sub-
nvpoes were those that were most consistently considered disturbances in con-
tent by all three groups ot judees. The majority of subtypes in the content
category was considered nondisturbed by at least one of the linguists.

We placed in the social convention category those subtypes which we
heheve reflect o violatton of social conventions concerning economy and
style m conveving mlormation, The form versus content scores of subtypes
in the social convention category tended to fall between those in the dis-
course coherence and those in the content categories. The majority of sub-
types m the social cenvention category was considered nondisturbed by at
least one ol the Linguists

Having reorganized the thought disorder subtypes from the TLC, TDI
and BIT into the four categories deseribed above, we proceeded to ex;amint:.
whether the speech samples from the four categories would differ in the
Imguistic ratings they recened The majonty (67%) of the speech samples
in the flueney category contained linguistic errors, compared to 20% of the
discourse coherence. 14", of the social convention, and 5% of the content
samples. A chi-square test indicated that the categories differed significantly
in the proportion of speech samples containing linguistic errors [}3(3. A =
49) = 16.15. p < 005]. Fisher's exact tests showed that the fluency category
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contained more linguistic errors than any of the other categories (p < .05),
none of which differed significantly from each other.

The results of Study 1 indicated that the dimensions of form and content
of speech are not sufficient to describe all of the different thought disorder
subtypes contained in the TLC, TDI, and BIT. Consequently. prompted by
the data we collected, along with our own sense of how and why the dif-
ferent thought disorder subtypes resembled one another. we developed a new
system of categorizing thought disorder. In our new systemn. thought disorder
is divided into disturbances in (1) fluency, (2) discourse coherence. 13) social
convention. and (4) content. Finally, linguistic analyses of speech samples
representing the different thought disorder subtypes provided some prehim-
inary validation for the system.

STUDY 2: VALIDATION PHASE

Although the data we collected in Study | helped guide our develop-
ment of the new thought disorder categorization systcm. We readily admi
that it was also influenced by our own views of languige and thought dis-
order. We consider this quite reasonable considering thut Study 1 was con-
ducted in the context of discovery. Consequently, there was clearly a need
to determine whether our thought disorder categorization system would be
supported by a new, independent set of data based on speech samples col-
lected from psychiatric patients. The goal of Study 2 was to examine the
validity of the thought disorder categorization system developed in Study 1.
In particular, we wished to examine whether (1) the relationships among the
different thought disorder subtypes varied as a function of the thought dis-
order categories to which they had been assigned and (2) whether the dif-
ferent thought disorder categories differed in their associations with a variety
of psychopathological phenomena. If pairs of thought disorder subtypes as-
signed to the same category were more strongly associated with each other
than were pairs of subtypes assigned to different categories, it would suggest
that the new categorization system is succeeding in making meaningful dis-
tinctions among the thought disorder subtypes. Similarly. if the different
thought disorder categories were differentially associated with other phe-
nomena, it would provide evidence for the potential uscliilness of the new
categorization system.

Method
Subjects

Subjects were 19 individuals with bipolar disordes tall el v were
hospitalized because of manic episodes) and 21 mndinndoals csth sehizo-
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phrenia. Psychiatric diagnoses were made using DSM-111-R cﬁteﬁa follow-
ing a structured clinical interview and a review of clinical records.
Additional sociodemographic and clinical data. along with information con-
cerning medication status, is provided in Table V. Chi-square tests indicatc_d
that significantly more schizophrenic than manic subjects were psychotic
(a2 A= d0) = 798, p < 065] and that significantly more manic than
schizophrenic subjects had symptoms that are typically associated with ma-
nia [¥(2. N = 40) = 8.98, p < .005]. However, psychotic symptoms were
not uncommon in the manic subjects, and symptoms associated with mania
such as racing thoughts were not uncommon in the schizophrenic subjects.
All subjects were hospitalized at the time of their participation in the study.

Procedure

Climical 1vsossment. Each subject was interviewed by one or the other
investigator (1B or DB) using the mood and psychotic disorders sections
ol the Structured Chinical Interview for DSM-I1I-R (SCID: Spitzer. Williams,

Table V. Secnedemographic Charactenistics. Clinical Data, and Medication Status
Vurable Schizophrenic Manic
Ape

N 353 326
s e 147
Fadue ataon )

M 134 131

N i6 24
Race

white 95 ¥
Coender -

ool 67 53

Symplenis
' 5

P~)‘L'ht‘1l\' 95 2

[levated 52 i
Medications tahen 1%a)

Neuroleplics 100 L]

I ithium 38 hl:l

Antioons ulvints 19 12

48 42

Antiparkimsonan

Pavchotic somptoms were judged to be present of the subject received a raung of at least three

tdetinnc b presention either of the following BPRS items: (1) hallucinanions or (2) unusual thuught
wimivnt

CNainpronia !k aton were judged 1o be present if the subject received a rating of at least three
idetimtcby prosent e any of the following BPRS tems (1) grandiosity. (21 tension, of (3} ex-
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Gibbon. & First, 1992). Both interviewers have had extensinve cvpor gy,
using a variety of different structured clinical interviews and clinical rain,
scales. The interviewers also used the Brief Psychiatric Rating Scaic (BPRs.
Lukoff. Nucchterlein, & Ventura, 1986) to rate each subject’s chinical siye
For the purpose of the present study. we focused on two symptoms. hally-
cinations and delusions (which are measured by the **Hallucinaiory Behy, -
tor’” and *‘Unusual Thought Content’" scales of the BPRS. respectively)
We examined hallucinations because it has been proposed that disturbances
in language production are associated with auditory hallucinations (Hoffman_
1986).* We examined delusions because of the possibility that the disturbeyd
thinking frequently presumed to underlie delusions is related to thougit dis-
order as conceptualized and measured by the TLC, TDI, and BIT. The ¢lin.
ical assessment and accompanying ratings were completed prior 10 1l
speech elicitation and measurement of attentional processes described helon,
Speech Elicitation and Measurement of Attentional Processes To e
thought disorder using the Scales for the Assessment of Thought. Language
and Communication (TLC; Andreasen, 1979a. 1986). subjects were iies-
viewed using a semistructured interview that contained open-endcd (uos-
tions regarding interests and daily activities. To rate thought disorder taing
the Assessment of Bizarre-1diosyncratic Thinking (BIT; Marengo 0 of
1985). subjects were administered the Gorham Proverbs Test (Ciorhum.
1956). To rate thought disorder using the Thought Diserder Inde « i)

Johnston & Holzman, 1979; Solovay er al.. 1986). subjects were ' oe.
tered part of the Rorschach test. Following the procedure uscd by Ilun,
Holzman. and Davis (1983), subjects were administered onc . hriiie

card. one chromatic card. and one red-and-black card. Subjects wore -
otaped throughout the speech elicitation portion of the experiment

To measure short term memory and selective attention, subjec: v ore
administered the Digit Span Distraction Task (Oltmanns & Neule. 1173, |y
this test, subjects perform a digit span task under two conditions: (1) while
ignoring digits presented by a male voice in between the target digits pre-
sented in a female voice (distraction condition) and (2) in the absence of
any distraction (nondistraction condition). Scores for performance in the
distraction and nondistraction conditions were the percentages of correctly
remembered digits in each condition. We examined attentional processes
because at least some forms of thought disorder have been found o be
associated with disturbances in attentional processes (e.g.. Harv v | arle-

“ Data concerning hallucinations and delusions were unavailable for one of the manic
subjects.

“Of the 16 subjects in this study judged to have hallucinations. only | did not have
auditory hallucinations
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Boyer. & Levinson, 1988). The speech elicitation and attentional measure-
ment portions of the experiment were carried out by members of the research
team who were blind to subjects’ diagnostic and clinical status.

Thought Disorder Ratings. All thought disorder ratings were made us-
me transcriptions of the audiotaped speech samples. TLC. BIT, and TDI
ruigs were made by three, three, and four undergraduate research assis-
tants. respectively. Each of the three instruments was rated by a different
set of raters. The research assistants making the thought disorder ratings
were blind to the clinical and attentional status of the subjects whose speech
they were rating. The raters were trained by one of the authors (D.B.) using
transcripts that were not part of this study. To prevent rater drift, the raters
reviewed practice transcripts with DB on a weekly basis. Some thought
disorder subtypes were rated as not present (Appendix B. Table All). The
pierrerer reliabilities of the remaining subtypes.” measured using intraclass
¢ wretimons with judges treated as random effects and the mean of the raters
tioe o as the unit of reliability. are presented in Table V1. Those subtypes
winh were rated infrequently, such as Idiosyncratic Word Usage. tended to

low intraclass correlations: however, the raters usually agreed on
whieiher these subtypes were present. For example, the average pairwise
“wntage agreement was 77% for Idiosyncratic Word Usage and 95% for
Deralment. Raters assigned categorical scores to the TLC poverty of speech
and pressure of speech thought disorder subtypes. For the remaining thought
disurder subtypes. cach rater rated the number of times each subject exhib-
ied cach thought disorder subtype Thought disorder subtype scores were
vomputed by averaging the scores given by each of the raters. To control
for verbal productivity, TDI scores were corrected for the total number of
Rorschach responses following the procedurc used by Solovay er al. (1987).
Similarly. TLC scores were corrected following the procedures used by Ber-
cnbaum er al. (1985).

Results and Discussion

We began by examining whether thought disorder subtypes that had
heen assigned to the same categories were more highly correlated with each
other than were thought disorder subtypes that had been assigned to different

©Ehe arginal “tstrange verbalizatnon™ category from the BIT contaned four subcate-

prnws one of which was ““arificial language = The defimuon of ““aruticial language ™

poonded by the BIT was almost idenuical to the definition of ““stilted inappropriate

re--wn’ provided by the TDI. and of “*sulted specch™™ provided by the TLEC There-

1es we examined Tartificial speech’ as a separate subtyvpe and placed 1toin the Social

¢ connon category The “'strange verbalizaton™ subtvpe used in the Flueney category
Uthe remaming three subtypes
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Table V1. Interrater Reliabilitics of Thought Disorder Ratings

Subtype Instrument Category Reliabii
Neologisms TLC FLU =
Woard approximations TLC FLU 1
Nonsequiturs TLC DC %
Tangenual responses TLC DC %
Derailment TLC DC 1y
Loss of goal TLC DC 61
Poverty of speech TLC N/A ¥
Pressure of speech TLC NiA 83
Word finding difficulties TDI FLU 10
Idiosyncratic word usage TDI FLU oy
Looseness TDI DC 50
Flippant response ™I sC ys
Vagueness TDI SC S0
Stilted inappropnate cxpression DI SC Ik
Perseveration TDI CON 67
[ncongruous combinations TDI CON 87
Idiosyncratic symbaolism DI CON 67
Inappropriate distance DI CON 1
Confusion TDI CON K3
Confabulation TDI CON 45
Relationship verbahization TDI NfA K
Absurd response TDI N/A X7
Peculiar expression TDI N/A Wy
Strange verbalizations BIT FLU K3
Confused and disorganized 1deas BIT FLU X
Lack of relationship between the subject’s

statement and the question asked BIT DC Nl
Lack of shared communication BIT pC L
Anificial language BIT 5C Ty
Overelaboration BIT SC¢ K
Irrelevant wandening BIT SC Ul
Coherent but odd ideas BIT CON N
Peculiar reasoning or logic BIT CON ol
Intermingling BIT CON 73
Anending to part rather than whole BIT CON 92

Note. FLU, fluency: DC, discourse coherence; SC, social convention; CON, content; N/A, not ap
plicable (not considered to be a disturbance in fluency, discourse coherence. social convention. o
content)

categories.” For example. the correlation between confabulation and inap-
propriate distance was expected to be higher than the correlation between

* Due to the limited sample size. we were unable to address this 1ssue using more pow -
erful muluvanate techmques such as confirmatory factor analysis
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-onfabulation and vagueness because both confabulation and inappropriate
distance were assigned to the content category, whereas vaguencss was as-
signed to the social convention category. We conducted a two-way analysis
of variance (ANOVA) using instrument combination (same instrument ver-
.us different instruments) and category combination (same category Versus
different categories) as independent variables and Fisher-transformed cor-
relations between pairs of thought disorder subtypes as the dependent vari-
able. Thus, this ANOVA was conducted using 378 ‘‘cases,” with each
“icase’’ being the Fisher transformed correlation (across all subjects) be-
tween a pair of thought disorder subtypes. This ANOVA revealed a signif-
icant main effect for category combination [F(1,374) = 448, p < .05]* As
can be seen in Table VII, thought disorder subtypes that had been assigned
to the same categories were more strongly correlated with each other than
were thought disorder subtypes that had been assigned to different catego-
ries. Neither the main effect for instrument nor the interaction between cat-
egory and instrument was statistically significant.

We then conducted an additional analysis to verify that the statistically
significant effect for category combination obtained in the ANOVA de-
scribed above was not merely an artifact of the data analytic strategy of the
large number of degrees of freedom. For each subject, we computed two
scores: (1) the average absolute difference between all thought disorder sub-
type z scores that belonged to the same category and (2) the average absolute
difference between all thought disorder subtype = scores that belonged to
different categories. We used = scores (which were computed using the
means and standard deviations of the total sample) rather than the raw scores
because the different instruments each used different rating scales. Our ra-
tionale for conducting this analysis was that if, as we hypothesized, thought
disorder subtypes that belonged to the same category resembled each other
more than did thought disorder subtypes that belonged to different catego-
ries, the mean absolute within-category difference would be smaller than the
mean absolute between-category difference. This hypothesis was tested us-

* The results did not change when the original correlations were used instead of the Fisher
transformed z, values.

Table VIL Average Correlations Between Puirs of Thought Disorder Subtypes

Category
Instrument Same Differcnt
Same £ 14
Mifferent It 3
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ing a paired-samples 7 test in which cach subject was a "‘case.”” Consisten
with the results of the ANOVA described above. there was a statisticall
significant effect for category combination [#39) = 1.83. p < .05], wit
within-category differences being smaller than between-category differences

Next we examined whether the different thought disorder categorie
were all similarly associated with hallucinations, delusions. and digit spa
performance. To examine this issue we began by computing scores for eac
of the four categories. Category scores were computed by summing the
scores of the thought disorder subtypes that had been assigned to each cat
egory. However, we in¢luded only those subtypes which either (1) had cor
relations greater than .30 with the sum of the remaining subtypes in th
category or (2) were more strongly correlated with the sum of the remainin
subtypes in the category than they were. on average. with the scale score
corresponding to the other categories. Almost all subtypes were retaine
using these criteria; the only subtypes not retained were neologisms (TLC)
loss of goal (TLC), overelaborated response (BIT). and confusion (TDI). Fo
the purpose of comparison with the category scores, we also computed tota
instrument scores for the TLC. TDI. and BIT by summing the individua
thought disorder subtype = scores. The intemnal consistencies of the categon
and instrument scores, calculated using Cronbach’s alpha. were as follows
fluency. .61: discourse coherence, .72; social convention, .47; content, .71
TLC. .38; TDI, .53: and BIT, .86.

Based on previous research (e.g., Harvey er al.. 1988). we expecte
higher levels of thought disorder to be associated with the presence of hal
lucinations and delusions. and with poorer performance on the attentiona
task. As can be seen in Table VIII. the patterns of correlations with delusion

Table VII1. Correlations Between Thought Disorder Category and Instrument Scores
and Hallucinations, Delusions, and Digit Span Scores

Non
Distraction distraction
Hallucinations Delusions digit span digit span
Fluency -.03 47 =3 - .42
Discourse coherence 03 26 —3I* = 3)*
Secial convention -1 - 32 g |
Content 0l 03 -.10 =21
TDI wnal -.14 IH] - 02 - 19
BIT total -07 2 -.15 -23
TLC total 10 17 ~.36* . 28*

* p < 05 one-tatled.
** n < 01, one-tailed.
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and digit span scores varied across the four thought disorder categories. Poor
digit span scores were significantly associated with greater fluency and dis-
course coherence disturbance ® The severity of delusions was significantly
associated with greater degrees of disturbance in fluency, and there was a
trend in the same direction (;» < .06) for disturbances in discourse coherence.
In contrast. disturbances in content and social convention were not signifi-
cantly associated with either digit span scores or delusions. The TLC, TDI,
and BIT total scores werc generally less strongly associated with delusions
and digit span scores than were disturbances in fluency and discourse co-
herence.'®

Next we tested the differences between correlations reported in Table
VIII using the procedure described by Meng, Rosenthal, and Rubin (1992).
The correlation between delusions and disturbances in fluency differed sig-
nificantly from the correlations between delusions and disturbances in social
convention (z = 2.25, p < .05, two-tmled) and disturbances in content (= =
242, p < .01, two-tailed). The correlation between nondistraction digit span
scores and disturbances in social convention differed significantly from the
correlations between nondistraction digit span scores and disturbances in
fluency (z = 2.82, p < 01. two-tailed) and disturbances in discourse co-
herence (= = 2.34, p < 01. two-tailed). Similarly, the correlation between
distraction digit span scores and disturbances in social convention diflered
significantly from the correlations between distraction digit span scores and
disturbances in fluency (- = 2 #S. p < 01, two-tailed) and disturbances in
discourse coherence (= = 2.RK.p < 0l. two-tailed). Although the correlation
between distraction digit span scores and disturbances in content was smaller
than the correlations between distraction digit span and disturbances in both
discourse coherence and fluency. neither difference was statistically signif-
icant using two-tailed tests

For the most part, the patterns of correlations described above were
similar for schizophrenic and manic subjects.'" However, there were two
differences that were staustically significant. Among schizophrenic subjects.
greater disturbances in fluency were associated with higher hallucination
ratings (r = .37, p < .05, one-tailed). whereas among manic subjects the

* None of the thought disorder category or instrument scores were significantly associated
with increased distractibility as measured by the distractibility index from the Dign
Span Distraction task (nondistriction perlormance — distracnion performance)

" The results were almost wdentical when using the TDI weighted total score suggested

by Solovay er al (1986) and the BIT total ~core sugpested by Marengo ¢ al (1UKS)
"' With the exception of the DI total scores. on which the manic subjects had sigmhi-
cantly higher scores than the schizophreine subjpects [H3K) = 221, p - 05, two-tarled .

the two diagnostic groups did not ditter signiticantly on any of the thought disorder
Category or instrument scores
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correlation was in the opposite direction (r = — 41): the difference berwe,
thesc correlations was statstically significant (= = 2.37. p < .01, two-tailec
Thus. among schizophrenic subjects. both haliucinations and delusions we
associated with disturbances in fluency (r = .37 and r = .62, respectively
whereas among manic subjects. delusions but not hallucinations were a
sociated with disturbances in fluency (r = .68 and r = — .41, respectively

The second significant difference between schizophrenic and man
subjects concems the correlation between distraction condition digit sp:
scores and disturbances in content. Among schizophrenic subjects, mo:
severe disturbances in content were associated with worse distraction cor
dition digit span scores (r = —.55, p < .0l one-tailed), whereas amon
manic subjects the correlation was in the opposite direction (r = .14); tk
difference between these correlations was statistically significant (z = 2.2
p < .03, two-tailed). Disturbances in content were also more strongly a:
sociated with nondistraction digit span scores among schizophrenic subjec
(r = —=.52. p < .01, one-tailed) than among manic subjects (r = —.03
though this difference was not statistically significant.

The results of Study 2 indicated that the thought disorder subtypes th:
had becn assigned to the same categories were more highly correlated wit
cach other than were the thought disorder subtypes that had been assigne
to different categories. The results also indicated that the different though
disorder categories were differentially associated with delusions and atten
tional processes. Thus. the results of Study 2 provide evidence supportin,
the vahdity of the thought disorder categorization system that had bee

developed in Study 1.

GENERAL DISCUSSION

The goal of this project was to explore alternative approaches to con-
ceptualizing and measuring thought disorder. The results of Study 1 indi-
cated that the thought disorder subtypes measured by the TLC, TDI, anc
BIT could not be neatly dichotomized into disturbances in either form or
content. Consequently, we developed a new system for categorizing thought
disorder subtypes. We proposed conceptualizing thought disorder as being
comprised of disturbances in (1) fluency. (2) discourse coherence, (3) con-
tent, and (4) social convention. The results of Studv 2 provided evidence
supporting the validity of our new categorization system.

Earlier in this paper, we argued that psychopathologists will not be able
to develop a thorough understanding of the different phenomena labeled as
thought disorder if they do not move beyond examining measures of global
thought disorder. This argument is supporicd by the results of this project.
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In Study 2 we found that the different thought disorder categories were
differentially associated with several other aspects of psychopathology. For
example, disturbances in fluency. but not in social convention, were asso-
ciated with the presence of delusions and attentional impairment. Thus, dis-
tinguishing among the different facets of thought disorder provided critical
information about the relationships among specific symptoms. Had only
global thought disorder measures been used. such as the total scores from
the TLC, TDI, and BIT, these relationships would have remained hidden.

The results of this study also provide information relevant to under-
standing the etiology of the various facets of thought disorder, Disturbances
in fluency and discourse coherence, but not in social convention or content,
were related to attentional deficits among both schizophrenic and manic
patients. Previous research (e.g., Harvey, Docherty, Serper, & Rasmussen,
1990. Harvey er al, 1988 Pandurangi. Sax, Pelonero, & Goldberg. 1994;
Strauss, Buchanan. & Hale, 1993) has tound that attentional processes and
thought disorder are related. This study furthers our understanding of this
relationship by clarifying which aspects of thought disorder are related to
attentional deficits. Again, had only global measures of thought disorder
been used. information about such specific relationships would not have
been clear. By delineating the various facets of thought disorder. we can
now make explicit and testable predictions about the associations between
particular aspects of thought disorder and potential etiological mechanisms
such as attentional deficits.

In our view, psychopathologists must dey elop testable models and spe-
cific predictions. such as those we are about to describe, to make significant
progress in understanding thought disorder. We believe that the thought
disorder categorization System we have developed will contribute to this
effort. We hypothesize that the proximal causes of disturbances in fluency
and discourse coherence are disturbances in the language production system.
The language production system carries out functions such as discourse plan-
ning, monitoring, editing, and grammatical and phonological cncoding and
relies on attentional resources in order to perform many of these functions
(Levelt, 1989). It is nur prediction that the proximal causes of disturbances
in content and social convention do not reside in the language production
system but, instead, reflect problems such as intrinsic thinking disturbances
and impaired perspective {e.g., Harrow, Lanin-Kettering. & Miller, 1989).
To account for the covariation between the different facets of thought dis-
order. we hypothesize that they all share more distal antecedents. For ex-
ample, Cohen and Servan-Schreiber (1992) have suggested that a
disturbance in memory for context. stemming from a frontal lobe dopami-
nergic dysfunction. is reluted to thought disorder in schizophrenia. A dis-
turbance i contextual memon could disrupt language  production by

a7 Berenbaum and Barep,
presenung an individual from using cnnh:x'i to guide discourse planning
and. or editing, thereby causing disturbances in fluency and d|scoursc coher-
cnce. It 1s conceivable that the same contextual memory dlgturbancc could
lcad to disturbances in content and social convention. not via t.hc |ngage
production system, but through other mcans._such as ‘by limiting the indi-
vidual's ability to determine what a speaker in a particular context should
do.
The results of this project suggest several avenues for futur_e resear‘ch‘
It will be important for future studies to anmine more closely wh:clh specific
thought disorder subtypes belong to which categories of !ho}xghl disorder. [t
will also be important to determine whether some thought disorder Sll‘btypes
are more representative of certain categories than_arc_mher thopght dlSOI'dFr
subtypes. For example, are derailments more md:rcauve ofla"dzsrurbance in
discourse coherence than are tangential responses? If the _dztterem subrypcs
vary in the degree to which they reflect different thought disorder categories,
it may be useful for future research l.o focus on thOSc_: subr)fpes that are most
prototypic of the different categories. A rcl;tcd 1ssue is whether some
thought disorder subtypes reflect morc.than a single t)‘/pt.‘ of dnstqrbar_mc. For
example. might loss of goal be indicative of bljlth a disturbance in dls;ourse
coherence and a disturbance in social convention? To gddrcss these issues,
future studies will have to have much larger sample sizes than w_c had in
Study 2 of this project. Another issue that needs to bg addressed in future
rescarch concerns the categorization of the thought disorder subtypes that
we did not feel sufficiently confident to categorize. Which. if any. of those
thought disorder subtypes represent disturbances in fluency. dr;‘coum co-
herence. social convention. or content? The most imponant d:rcct'lon for
future rescarch is to explore the antecedents and correlates uj‘ the dff’ferem
categorics of disturbance. Such research will need to determine which an-
tecedents and correlates are common to all facets of thought disorder, and
which are associated with only a subset of thought disorder categories. In
conducting such research, it will be important to explore potential differ-
ences between individuals with different psychiatric disrurbanc;s, Fo.r ex-
ample, we found that among schizophrenic but not among manic subj_ccts.
hallucinations were associated with disturbances in fluency. and attentional
deficits were associated with disturbances in content. Finding such group
differences may reveal different pathways that can lead from disturbances
in basic mechanisms. such as attentional processes. to overt signs of psy-
chopathology. such as hallucinations and disturbed speech. N
Although we believe that the system we have proposed for categonizing
thought disorder subtypes is a potentially useful one. we recognize that it is
Just one of many possible categorization schemes. Other psychopathologists
have proposed alternative ways to categorize thought disorder subtypes (e.g.,
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Andreasen, 1979b; Solovay er al, 1987), though none have described sys-
tems that can be used with multiple thought disorder measurement instru-
ments. We do not wish to argue that our system is the only one that may
prove to be useful. Just as there is more than one meaningful way of cate-

gorizing the different skills that comprise intelligence. there is undoubtedly
more than a single meaningful way of categorizing thought disorder. We

expect our system to be particularly valuable for psychopathologists who
wish to take a psycholinguistic based approach to understanding thought

disorder. Ultimately. the usefulness of our system will be judged on its
ability to guide theory construction and to predict and explain empirical

findings.



. Mean Form Versus Content Rating for Speech Samples and Definitions

Table Al continued

Thought Disorder

Defimnions

Speech samples

Naive Clinieians Linguists

Climcians Linguists

Nave

Trem

i

1.9
2.7
39

kN |

Lip

Sulted nappropriate expression
Ihosyneratic word usage

1 iuu}llll\'

»
.
~

2.0
10

16
IR

)

Jo-
41

14
1S
34

4

4.2
44
14
16
L)
14
4.0
16

Perseveranon

50
15

43

3.7

Sap
15
4.0+

4.3

+.6

Incongruous combinations
Relanonstip verbalization

EN|

iR
36
iR
RN

4.0

35
35
jo

4.1

LR
L]

Idosyneratic symbohism

Inappropriate distance
Flippant response

5.0
4.5

Sup

i

4.5

18
38

Fabulized combinations

4.5
13

o
29

14

in

confabulation

Fragmentation

e

3.7

4.0

3.2

23
33

Vagueness

]
1
24

Pevaliar expression

33
1.7+
4.3

4.5

L]
]

Queer expression

20
35

4.7
4

Quecer word misusage

Contusion

l6
20

1.6

33
35

I ooseness

47
4.5

45

4.3
3
4.5
i

4
40

4.0

Queer miagery

32
42

35
39

39
39

Absurd response

Confabulation

L )
Y1

48
4.7
23

4.0
36
1.0

16
R
1.0

2.0
3o

Aunistic logic

18
1.9
l6

Contamination

Nealogisms

1.7
30

25

37
1.8
1.5

Incoherence

15
4.¢

Ward finding difficulties

Clangs

1.4

30

4.4

3o

*Considered nonproblematic by one vr mure linguists
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APPENDIX B

Table AIL Thought Disorder Subtypes Rated as Not Present in Experimen 2

TLC Distractible speech
Stilted specch
Self-reference
Incoherence
Hiogicality
Circumstantiality
Poverty of content
Clanging
Verbigeration
Perseveration
Echolulia

BIT Deviant with respect w social convention

101 Fluichty
Nendogisms
Clangs
Plavful vontabulauon

Aunistic fo

Contaminatzon
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