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Objective: Cognitive impairments associ-
ated with schizophrenia might be ex-
pected to have a marked impact on the
ability to produce coherent speech, yet as-
sociations between cognitive performance
and speech disorder have typically been
weak. Findings on this question may have
been limited by measurement methods
and by the heterogeneity of speech disor-
der. This study examined the contribu-
tions of impairments in sustained atten-
t ion and sequenc ing  ab i l i t i es  to
schizophrenic speech disorder, measured
in terms of communication failures and
divided into different types of disorder.

Method: Samples of natural speech were
collected from severely ill inpatients with
schizophrenia and nonpsychiatric compar-
ison subjects and rated for frequencies of
six types of communication failures: four
structural and two nonstructural types.
Subjects also completed a battery of cogni-
tive tests assessing several facets of atten-

tion and sequencing ability. Hierarchical
regression was used to identify cognitive
contributors to communication failures.

Results: Impaired sustained attention
was associated with more frequent struc-
tural and nonstructural communication
failures. As predicted, impaired sequenc-
ing, and in particular conceptual se-
quencing, also made a substantial contri-
bution to the structural communication
failures, but not to the nonstructural
ones. These findings held when global
level of impairment was controlled statis-
tically. Performance on the tests of atten-
tion and sequencing explained 56% of the
variance in structural speech disorder.

Conclusions: Schizophrenic speech dis-
order is heterogeneous in form and in
cognitive underpinnings. Impairments in
attention and sequencing abilities are
highly predictive of communication fail-
ures related to language structure.

(Am J Psychiatry 2006; 163:2111–2118)

Disordered speech is a central symptom of schizo-
phrenia (1) and one that may persist even when other psy-
chotic symptoms improve (2). It is a major contributor to
the chronic social disability often associated with the ill-
ness (3, 4). If the pathological processes underlying speech
disorder could be identified clearly, they could be targeted
specifically in the development of both cognitive remedia-
tion programs and cognition-focused pharmacothera-
peutic agents. Although much effort has gone into identi-
fying the processes underlying schizophrenic speech
disorder, its causes are still not well understood (see refer-
ence 5 for a review).

Schizophrenia involves marked deficits in attention (6)
and ordering, or sequencing, ability (7, 8). These deficits
may be part of what causes speech disorder. A speaker with
poor attentional capacity might lose coherence either by
being too easily distracted by competing thoughts and as-
sociations or by forgetting the original discourse plan be-
fore its completion; a speaker with impaired sequencing
ability might be unable to order words and phrases ade-
quately for the communication of intended meanings (1,
8). If impairments in these functions do underlie schizo-
phrenic speech disorder, there should be specific associa-

tions between performance on tests of attention and se-
quencing and measures of severity of speech disorder. In
general, attempts to identify such associations have had
limited success. When significant associations have been
identified at all, they have usually been modest, especially
after generalized deficit effects have been factored out (5).

In this study, we took into consideration two possible
reasons for the weakness of previous findings in this area:
the ways in which speech disorder has been measured and
the probable heterogeneity of speech disorder. Most re-
search on schizophrenic speech disorder has used mea-
sures designed to target the formal thought disorder that
presumably underlies the speech disorder (1, 9). A small
number of studies have measured speech disorder in
terms of characteristics of language structure, such as
agrammaticality or inadequacies of structure and com-
plexity (10, 11). Although formal thought disorder and
faulty language structure make speech more difficult to
follow, neither of these approaches to the measurement of
speech disorder focuses on loss in clarity of meaning per
se. Rather, the focus of measurement is on whatever is pre-
sumed to underlie the disorder in the speech—either
thought disorder or an inability to structure language. A



2112 Am J Psychiatry 163:12, December 2006

SCHIZOPHRENIC SPEECH DISTURBANCES

ajp.psychiatryonline.org

third approach that differs from these two assesses speech
disorder strictly in terms of impairment in the communi-
cation of meaning (12, 13). This is a pragmatic approach
based on the idea that the primary purpose of speech is to
communicate meaning and that therefore the most direct
way to measure deficiencies of speech, or speech disorder,
is in terms of failures in the transmission of meaning from
speaker to listener. This communication approach has
some conceptual advantages over the other perspectives
(14). Furthermore, studies that have used more communi-
cation-oriented measures of speech disorder have tended
to find stronger associations with cognitive test perfor-
mance than those using measures of formal thought dis-
order or linguistic dysfunction (5, 14). Perhaps the most
notable exception to the generally weak associations be-
tween cognitive test performance and speech disorder (af-
ter controlling for generalized deficit effects) was reported
by Harvey and colleagues (15), who identified a strong as-
sociation between auditory distractibility and the fre-
quency of incompetent references in speech. Their study
was unusual in two ways: it used a purely communication-
oriented measure of speech, and it found a strong effect.

The second probable reason for the often disparate and
weak findings is that schizophrenic speech disorder is not a
unitary symptom (3, 16). It is heterogeneous in form and
probably also in cognitive origins, whether defined as
thought, linguistic, or communication disturbance. When
speech disorder is assessed in terms of communication fail-
ures, as in the present study, there are a number of different
ways in which meanings in speech may be unclear. For ex-
ample, words or phrases may be unclear because they lack
specificity; or they may have more than one definitional
meaning and be presented without any discriminating con-
text; or a reference may be presented in the absence of its
referent; or meaning may be lost as a result of grammatical
breakdown (13). Cognitive impairment also is heteroge-
neous in schizophrenia, with differences among patients in
types and combinations of deficiencies. Different types of
communication failures could well reflect different under-
lying cognitive impairments (8, 16). If this is the case, then
attempts to identify cognitive correlates of speech disorder
lose power when they look at speech disorder globally. With
respect to communication failures, some instances are
structural, based on interclausal relationships between dif-
ferent words or phrases in the speech, whereas others are
nonstructural, related only to incorrect or unclear individ-
ual words or phrases (13). The structural types of communi-
cation failure appear to be reflective of poor sequencing
abilities, whereas the nonstructural types do not.

In this study, we were interested in identifying cognitive
contributors to communication failures in the realms of at-
tention and sequencing ability. In preliminary findings on a
small sample of stable outpatients with schizophrenia, we
found indications of sizable correlations between attention
and sequencing impairments and structural communica-
tion disturbances (8). In this study, we looked at a sample of

severely ill inpatients with a wide range in level of communi-
cation disturbance. We administered tests of sustained at-
tention, simple sequencing, complex sequencing, and con-
ceptual sequencing to the patients and to nonpsychiatric
comparison subjects and assessed participants’ speech for
six different types of communication failure, four of them
structural and two nonstructural. We hypothesized that 1)
the patients would show poorer performance than compar-
ison subjects on all the cognitive measures, and their speech
would contain higher frequencies of each of the six types of
communication failure; 2) poor sustained attention would
be related to all six types of communication failure; 3) poor
sequencing and conceptual sequencing would make addi-
tional contributions to the variance in the structural failures
but not the nonstructural failures; and 4) performance on
the measures of attention, sequencing, and conceptual se-
quencing would account for a substantial amount of the
variance in the structural communication failures.

Method

Participants

 Table 1 presents basic demographic and clinical data for pa-
tients and comparison subjects. The patient group consisted of 39
inpatients in a Department of Veterans Affairs (VA) hospital who
met DSM-IV-TR criteria for schizophrenia. They were drawn from
the schizophrenic subset of a sample examined in a larger study
of language disturbances in psychiatric inpatients (14). They were
severely and chronically ill individuals who had been living in
community, nursing care, or family care settings and had been re-
hospitalized because of an acute exacerbation of psychotic symp-
toms. The patients’ level of functioning at the time of testing
ranged from moderately to severely impaired according to the
Global Assessment of Functioning Scale (GAF). We excluded pa-
tients who had a history suggestive of possible neurological dis-
ease or damage, a history of solvent abuse, or a history of alcohol
dependence severe enough to have required detoxification and
patients who met criteria for any kind of substance abuse or de-
pendence during the past year. Eighteen patients had earlier his-
tories of substance abuse (alcohol [N=15], cocaine [N=10], heroin
[N=1], and marijuana [N=1]). Patients whose first language was
not English were excluded because the study used measures of
natural speech. We also excluded patients whose speech was so
extremely disordered that it could not be divided reliably into dis-
crete instances and types of communication failure. All patients
were receiving psychotropic medication; 20 were receiving con-
ventional antipsychotics, 17 were receiving atypical antipsychot-
ics, and two were not receiving antipsychotic medication. Ten
also received anticholinergics; eight, mood stabilizers; eight, anti-
depressants; and 12, anxiolytics.

Comparison subjects were 36 state university employees from
the civil service sector, which includes food service, maintenance,
and other workers on campus. The exclusion criteria for the pa-
tient group also applied to comparison subjects. In addition, po-
tential participants who reported ever having experienced psy-
chotic symptoms were excluded.

Procedures

The study was approved by the institutional review boards of
Kent State University and the Louis Stokes Cleveland VA Medical
Center. The procedures of the study were fully explained to each
participant, and written informed consent was obtained; for indi-
viduals who had guardians, consent was also obtained from the
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guardians. The interviews, tests, and symptom ratings were then
carried out by four doctoral student research assistants who were
trained on all the measures. Interviewers attained good levels of
interrater reliability on all the scales prior to the study, and their
ratings were monitored periodically to guard against drift.

Clinical Measures. The Schedule for Affective Disorders and
Schizophrenia—Lifetime Version (SADS-L, 17), adapted slightly for
use with DSM-IV criteria, was administered to each patient and
comparison subject. A clinical psychologist with extensive research
diagnostic experience made the final diagnoses on the basis of the
information from these interviews and from hospital records.

Level of functioning was measured with the GAF from DSM-IV-
TR. GAF scores were used in some of the analyses to control for
generalized deficit effects. Co-ratings of 10 patients indicated a
high intraclass correlation on this measure (intraclass correlation
coefficient [ICC]=0.93).

Symptom severity was rated with the Brief Psychiatric Rating
Scale (BPRS) (18). The severity of illness index was calculated as
the sum of all BPRS subscale scores except the conceptual disor-
ganization subscale. This subscale was excluded to avoid overlap
with the measure of communication disturbances, because the
index was used to test correlations between severity of illness and
communication disturbances. Co-ratings of 10 patients indicated
good interrater reliability (ICC=0.90).

Speech Measures. A 10-minute conversational speech sample
was obtained from each participant on topics such as daily activ-
ities, routines, hobbies, and leisure activities. Emotional topics
were avoided because speech disorder may be exacerbated by
arousal of negative emotion in some patients (19). The interview-
ers asked relevant, open-ended questions and made comments
as necessary to keep participants talking and to direct them away
from emotion-laden topics. Speech samples were audiotaped
and later transcribed and proofread for accuracy.

The transcribed speech samples were rated using the Commu-
nication Disturbances Index (13). The variables assessed by this
instrument are defined and illustrated in Table 2. The Communi-
cation Disturbances Index is related to measures of formal
thought disorder (20) and linguistic structure (10), but it focuses
explicitly on failures in the communication of meaning in speech
rather than on underlying thought disorder or language struc-
tural weaknesses as such. The total number of words is tallied, in-
stances of communication failure are counted, and the frequency
of each type of communication failure per 100 words of speech is
calculated. Instances of disturbance are counted only if they ren-
der an utterance ambiguous or obscure in meaning. Thus, for ex-
ample, wrong words are counted only if the speaker’s intended
meaning is not clear; grammatical failures are counted only if the
poor grammar makes the meaning difficult to ascertain; vague

references are counted only if their lack of specificity impairs
comprehension of the intended meaning.

Four types of failures are structural, in the sense that they re-
flect errors that are interclausal. They are utterances that are un-
clear in meaning because of problems in relationships between
different segments, or clauses, of the speech. These include the
confused reference—unclear because its referent, although
present in another clause in the speech, is not clearly identifiable
as the intended referent because of structural characteristics of
the speech; the missing information reference—structural be-
cause it makes reference to an earlier referent, but the earlier ref-
erent, which should be in a previous clause, is absent; the ambig-
uous word—structurally deficient in its lack of context; and the
grammatical unclarity—unclear because of structural break-
down. The two nonstructural failures are the vague reference and
wrong word usage. They are nonstructural because they are
words or phrases that are themselves unclear, without reference
to other segments or clauses of the speech.

Speech samples were rated blindly by two individuals trained
in the method. One rated all the speech samples, and the second
rated 20 samples that were randomly selected within groups. In-

TABLE 1. Demographic and Clinical Data for Inpatients With Schizophrenia and Nonpsychiatric Comparison Subjects
Participating in a Study of Schizophrenic Speech Disturbances

Characteristic

Group Analysis

Patients (N=39) Comparison Subjects (N=36) Statistic p
N % N % χ2

Female 8 20 22 61 12.07 0.001
Caucasian 14 36 30 83 17.37 0.0001

Mean SD Mean SD t (df=73)
Age (years) 42 4 42 4 0.59 0.56
Education (years) 12.7 1.3 14.5 1.6 5.34 0.0001
Parents’ education (highest parent) 11.8 1.6 12.8 1.8 2.36 0.02
Global Assessment of Functioning score 42 8 85 5 26.29 0.0001
Brief Psychiatric Rating Scale score 49 13
Duration of illness (years) 20 8
Total time hospitalized (days)a 379 572
a Range=7–1,825.

TABLE 2. Types of Communication Failure Assessed by the
Communication Disturbances Indexa

Type of Communication Failure
Structural communication failures

Confused reference: A word or phrase that is unclear because it 
could refer to one of at least two alternative referents (e.g., “This 
[female] sergeant keeps trying to mess with her, and I try to keep 
her away from her.”).

Missing information reference: A reference to information that has 
not been presented previously by the speaker and that the lis-
tener does not know (e.g., “Sometimes I get mad at the little 
bullshit game they play.” This was in the context of discussing 
past employers; there was no prior [or subsequent] mention of 
anything that might be considered a game).

Ambiguous word: A word or phrase with more than one possible 
definitional meaning, used in such a way that the intended 
meaning is unclear (e.g., “My search for life is neither good nor 
bad.”).

Grammatical unclarity: A clause in which meaning is unclear due 
to a breakdown or inadequacy of grammatical structure (e.g., “I 
seen cry with her on the telephone.”).

Nonstructural communication failures
Vague reference: A nominal or pronominal word or phrase that is 

unclear because it lacks specificity (e.g., “I stick to myself till 
things get too bad, then I leave the room.”).

Wrong word: An instance of unclarity due to a seemingly incorrect 
choice of word or phrase (e.g., “…seeing one another express 
what we got for Christmas.”).

a Adapted from Docherty et al. (13).
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terrater reliability computed for the 20 co-rated speech samples
was acceptable for all six types of communication failure. Intra-
class correlations were as follows: confused references, ICC=0.92;
missing information references, ICC=0.83; ambiguous words,
ICC=0.84; grammatical unclarities, ICC=0.82; vague references,
ICC=0.78; wrong words, ICC=0.87; total structural failures, ICC=
0.92; total nonstructural failures, ICC=0.88.

Cognitive Measures. The test of sustained attention was a vi-
sual continuous performance task (21). Clearly defined (i.e., un-
degraded) black digits appeared on a white screen, one at a time,
at a rate of one per second, for 8 minutes. Subjects were in-
structed to press a button every time the target digit appeared.
Sensitivity scores were used as the measure of sustained atten-
tion. These scores take into account both hit rate and false alarm
rate. The test consists of six blocks of 80 trials.

Simple sequencing ability was measured with the Trail Making
test A (22), which requires the subject to draw a line linking sequen-
tial numbers that are scattered on a page; performance is mea-
sured as time to completion of the task. More complex sequencing
ability was assessed with the Trail Making test B (22), which is sim-
ilar to test A except that it requires subjects to link alternating num-
bers and letters. This test has a heavier working memory load than
test A, and it also requires the ability to shift back and forth be-
tween two sets in order to sequence the items correctly. Perfor-
mance is measured as time to completion. An upper limit of 6 min-
utes was allowed; for participants who had not completed the test
by then, the maximum score (360 sec) was assigned.

Conceptual sequencing was measured with the abstraction
subtest of the Shipley Institute of Living Scale (23). In this test, the
beginnings of 20 different sequences of numbers or letters are
presented and subjects are asked to complete the sequences.
Each sequence is based on a different overarching concept. Com-
pletion of a sequence requires identification of the concept and
generation and ordering of smaller concepts (numbers or letters)
in the service of the larger concept. Subjects were given 10 min-
utes to complete the test. The range of possible scores is 0 to 40.

Analysis

Distributions of the communication disturbance variables and
the Trail Making test A scores were positively skewed, so they were
log-transformed for the analyses. Scores on visual continuous
performance task sensitivity were negatively skewed, so they were
exponentially transformed. The analysis was done in three parts.
First, patients and comparison subjects were compared on Com-
munication Disturbances Index ratings and cognitive test perfor-
mance. Next, correlations were computed between cognitive test
performance and the measures of speech disorder in the patients.
Finally, the individual contributions of cognitive impairments to
each type of speech disorder were assessed by means of regres-
sions in which the cognitive measures were entered in ascending
order of complexity as predictors of each speech disorder vari-
able. A control for generalized impairment effects was applied. All
reported p values are two-tailed.

Results

Cognitive and Communication Variables

Communication disturbance ratings and cognitive test
scores for patients and comparison subjects are presented in
Table 3. Analyses of variance were used to compare the two
groups on the measures of communication disturbance and
cognitive functioning. Although the comparison subjects’
speech contained instances of all six types of communica-
tion failure, the patients’ speech contained much higher fre-
quencies of every type. Patients also performed significantly
worse than comparison subjects on all four cognitive tests.

Demographic Group Differences

The patient and comparison groups differed in gender
and ethnic composition, education, and parental educa-
tion. Associations of these demographic variables with
communication failures and neurocognitive test perfor-

TABLE 3. Communication Disturbance Ratings and Cognitive Test Scores of Inpatients With Schizophrenia and Non-
psychiatric Comparison Subjects

Group

Patients (N=39) Comparison Subjects (N=36)

Measure Mean SD Mean SD t testsa

Communication disturbance ratingsb

Structural communication disturbances
Confused references 0.32 0.27 0.10 0.12 4.5
Missing information references 0.50 0.53 0.08 0.11 5.4
Ambiguous word meanings 0.80 0.55 0.18 0.16 7.8
Grammatical unclarities 0.41 0.35 0.06 0.09 6.8
Total structural disturbances 2.04 1.22 0.41 0.34 9.7

Nonstructural communication disturbances
Vague references 0.23 0.25 0.06 0.10 2.8c

Wrong word references 0.33 0.41 0.03 0.05 4.9
Total nonstructural disturbances 0.56 0.54 0.09 0.11 5.5

Cognitive measures
Sustained attention

Continuous performance taskd 0.97 0.05 0.99 0.01 5.2
Sequencing

Trail Making test A (time in seconds)e 24 12 14 6 5.1
Trail Making test B (time in seconds) 168 100 74 58 4.9
Shipley Institute of Living Scale, abstraction subtest score 15 8 29 7 7.7

a df=73; p≤0.0001 except where otherwise indicated.
b Communication disturbance ratings are reported as instances per 100 words. All scores were log-transformed for the analyses.
c p=0.006.
d Scores were exponentially transformed for the analyses.
e Scores were log-transformed for the analyses.
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mance in each group are presented in Table 4. Gender and
parental education were unrelated to the speech or cogni-
tive variables in both groups. Level of education was related
only to the speech variables, and only in the comparison
group; comparison subjects with more education made
more frequent communication failures. In the comparison
group, African American participants performed more
poorly on the cognitive tests and speech measures than
Caucasians. In the patient group, however, African Ameri-
can participants tended to perform better than the Cauca-
sians. This difference reached statistical significance on
both Trail Making tests. Within racial groups, Caucasian pa-
tients performed significantly and substantially more
poorly than comparison subjects on all the measures.
Among African Americans, patients also performed more
poorly, but the differences were smaller and nonsignificant.

Medication Effects

Patients receiving atypical antipsychotics performed bet-
ter than other patients on the test of conceptual sequencing
(mean=19.5 [SD=10.0] versus mean=12.5 [SD=6.6]; t=2.45,
df=37, p<0.02). Patients receiving anticholinergics per-
formed more poorly than other patients on the Trail Making
test B (mean=237 [SD=119] versus mean=145 [SD=84]; t=
2.65, df=37, p<0.02). There were no other associations be-
tween medications and the language or cognitive variables.

Correlations Between Cognitive and 
Communication Variables

Correlations between communication disturbance rat-
ings and cognitive test scores in the patient and compari-
son groups are presented in Table 5. As expected, in the
patient group communication failures were related nega-
tively to performance on the test of attention, supporting
the idea that attentional impairment affects the ability to
produce coherent speech. The associations with atten-
tional functioning were statistically significant for some

types of communication disturbances and not others, but
there was no real indication of specificity. All the correla-
tions were in the same direction, and the differences be-
tween the correlation coefficients, assessed using t tests
for correlations in correlated samples, were not signifi-
cant. The sequencing tests, on the other hand, were re-
lated to structural communication failures and not non-
structural ones. Grammatical unclarities, the most
structural type of disturbance of all, were significantly re-
lated to all three measures of sequencing. Furthermore, all
four of the structural disturbances were strongly related to
conceptual sequencing, the most complex type of se-
quencing assessed. The difference in the correlations be-
tween conceptual sequencing and total structural versus
nonstructural failures was significant (t=4.79, df=72,
p<0.001). In the comparison group, the associations paral-
leled those in the patient group but were smaller and
mostly nonsignificant. Fisher r-to-z tests indicated that
the association between total structural failures and con-
ceptual sequencing was significantly higher among pa-
tients than comparison subjects (z=2.79, p<0.01).

Contributions of Attention and Sequencing 
Impairments to Speech Disorders

Cognitive functions are not independent of each other.
Higher-level capacities may be expected to depend at least
in part on lower-level processes. For example, in this
study, the continuous performance task was the measure
of sustained attention, but sustained attention is also nec-
essary for the higher-level process of sequencing. Thus,
poor attention will affect performance on the continuous
performance task and also on the test of simple sequenc-
ing. Similarly, both attention and simple sequencing ca-
pacity are necessary for complex and conceptual sequenc-
ing. To examine the individual contributions of each
cognitive weakness to speech disorder, including the con-
tributions of impairments in higher-level cognitive pro-

TABLE 4. Associations of Demographic Variables With Cognitive Test Performance and Speech Disorder Ratings in 39
Inpatients With Schizophrenia and 36 Nonpsychiatric Comparison Subjects

Correlations t Tests

Measure Age Education
Parent 

Education Gender Race
Patients

Continuous performance task sensitivitya 0.04 0.12 0.10 0.64 –1.03
Trail Making test A (time in seconds)b 0.32* 0.10 –0.04 –0.67 2.19*
Trail Making test B (time in seconds) 0.27 –0.04 –0.07 –0.67 2.66*
Conceptual sequencing –0.21 0.06 0.01 –0.06 –1.12
Structural communication failuresb 0.26 –0.17 0.02 0.02 0.30
Nonstructural communication failuresb 0.16 –0.01 0.03 –1.64 0.35

Comparison Subjects
Continuous performance task sensitivitya 0.13 –0.13 –0.26 0.20 3.60**
Trail Making test A (time in seconds)b 0.03 0.22 0.16 0.69 –1.99
Trail Making test B (time in seconds) –0.16 –0.05 –0.04 –0.18 –3.20**
Conceptual sequencing 0.09 0.09 –0.12 –1.03 3.36**
Structural communication failuresb 0.13 0.30 0.06 0.76 3.26**
Nonstructural communication failuresb 0.05 0.43** –0.18 –0.76 –1.85

a Scores were exponentially transformed for the analyses.
b Scores were log-transformed for the analyses.
*p<0.05; **p<0.01.
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cesses beyond the effects of weaknesses in lower-level
processes, we computed hierarchical regressions on each
type of speech disorder. Cognitive test scores were entered
in order of complexity, as follows: continuous perfor-
mance task, Trail Making test A, Trail Making test B, and
conceptual sequencing. The dependent variables were the
communication failure ratings. The results of these regres-
sions are presented in Table 6.

Several of the structural and nonstructural communica-
tion disturbances took significant contributions from the
scores on the test of attention. Scores on simple and com-
plex sequencing, generally speaking, contributed little to
the speech variables, structural or nonstructural, beyond
the effects of attention, except for a significant effect of
simple sequencing on grammatical unclarities. However,
as expected, scores on conceptual sequencing made a sig-
nificant contribution to the frequency of each of the struc-
tural speech variables beyond the effects of the lower-level
tests and a substantial contribution to the summed fre-
quency of all four types of structural communication fail-
ures. These cognitive tests, taken together, explained 56%
of the variance in structural speech disorder. Both atten-
tion and conceptual sequencing made significant contri-
butions to the total, with the largest part coming from
conceptual sequencing. The nonstructural speech vari-
ables took much smaller contributions from conceptual
sequencing. The effect on wrong word references was sig-
nificant at a low level, but overall there was little relation-
ship. The cognitive test scores accounted for 15% of the
variance in the total frequency of nonstructural commu-
nication disturbances, and virtually all of this came from
the measure of attention.

Consideration of Generalized Deficit Effects

In looking for specific associations between cognitive
functions and speech disorder, it is important to control
for generalized deficit effects (24). The differential in find-
ings for the structural versus nonstructural failures sup-
ports the idea that the associations are specific rather than
reflections of differences among subjects in global levels
of impairment. However, we also took the precaution of
factoring out a measure of global level of functioning by
rerunning the regressions with GAF ratings entered in the
first step, followed by the cognitive tests in the same order
as before. These results are presented in Table 7.

Global impairment was related to both structural and
nonstructural failures, but the patterns of associations be-
tween the speech and cognitive variables were still gener-
ally the same even after removal of the effects of GAF score,
except that the low-level association between the wrong-
word disturbances and complex sequencing disappeared.

Discussion

The findings of this study provide solid evidence that
impairments in attention and sequencing capacities are
related to schizophrenic speech disorder. Deficient sus-
tained attention contributed significantly to both struc-
tural and nonstructural communication failures, and defi-
cient sequencing capacity, especially in the realm of
conceptual sequencing, contributed substantially to
structural communication failures beyond the effects of
poor sustained attention. All of these associations were
present even after differences among patients in global
level of functioning were taken into account. Performance

TABLE 5. Correlations of Speech Disorder Ratings With Clinical and Cognitive Measures in 39 Inpatients With Schizophrenia
and 36 Nonpsychiatric Comparison Subjects

Clinical or Cognitive Measure

Group and Communication 
Disturbance Measurea

Severity of 
Illness Indexb

Global 
Assessment of 

Functioning Scale

Continuous 
Performance 

Task Sensitivityc
Trail Making 

Test Ad
Trail Making 

Test B 
Conceptual 
Sequencing

Patients
Structural failures

Confused references 0.08 –0.23 –0.31 0.09 0.26 –0.46**
Missing information references 0.45** –0.27 –0.37* 0.19 0.32* –0.49***
Ambiguous words –0.01 –0.29 –0.41** 0.24 0.13 –0.60***
Grammatical unclarities 0.41** –0.41** –0.30 0.36* 0.41** –0.49***

Nonstructural failures
Vague references 0.01 –0.18 –0.39* 0.10 0.21 –0.09
Wrong words 0.12 –0.42** –0.25 0.18 0.20 –0.31

Comparison Subjects
Structural failures

Confused references –0.06 –0.18 –0.02 0.22 –0.16
Missing information references –0.10 0.09 –0.06 0.00 0.06
Ambiguous words –0.21 –0.12 0.44** 0.17 –0.25
Grammatical unclarities –0.24 –0.28 0.39* 0.25 –0.20

Nonstructural failures
Vague references 0.14 0.00 0.22 0.08 –0.02
Wrong words –0.10 –0.17 0.25 0.20 0.10

a All scores for speech disturbances were log-transformed for the analyses.
b The severity of illness index was computed as the sum of all BPRS subscale scores except the conceptual disorganization subscale.
c Scores were exponentially transformed for the analyses.
d Scores were log-transformed for the analyses.
*p<0.05; **p<0.01; ***p<0.001.
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on the tests of attention, sequencing, and conceptual se-
quencing explained 56% of the variance in structural com-
munication failures in patients’ speech. This is a very large
proportion of the variance compared with previous find-
ings on cognitive contributors to speech disorder (5).

These strong findings support the efficacy of measuring
speech disorder in terms of its effect, communicative im-
pairment, at least for this purpose. The approach of divid-
ing speech disorder into different types based on apparent
differences in cognitive underpinnings was also supported,
in that conceptual sequencing impairment was a major
contributor to structural communication failures but not to
nonstructural ones. Furthermore, even within the category
of structural disturbances, the different types of failures
were related to somewhat different cognitive impairment
profiles. Future research might be able to delineate further
the cognitive process contributors to specific types of com-
munication failures by using a wider array of cognitive tests,

perhaps including measures of working memory and con-
cept formation, among other possibilities.

A possible alternative explanation for the relative
strength of the associations found in this study compared
with earlier efforts is that our measures of communication
failures might assess speech disorder of a different type
from that assessed by measures of thought disorder or lin-
guistic structure, and it could be a type more highly related
to attention and sequencing. The Communication Distur-
bances Index is associated with measures of formal
thought disorder and structural abnormalities in lan-
guage, but the associations are not particularly strong.
However, the index, which counts instances of disorder
solely on the basis of comprehensibility, was designed as
much as possible to count all instances in which the con-
veyance of meaning is impaired for any reason. It counts
loss of meaning for diverse reasons, including lack of spec-
ificity of words or phrases, lack of necessary referents, am-

TABLE 6. Hierarchical Regressions of Cognitive Measures on Communication Disturbance Ratings in 39 Inpatients With
Schizophrenia

Analyses

Predictor Variablesa

Communication Disturbance 
Measureb

Step 1: Continuous 
Performance Task 

Sensitivityc
Step 2: Trail Making 

Test A Timed
Step 3: Trail Making 

Test B Time
Step 4: Conceptual 

Sequencing
Total 

Adjusted R2

Structural failures
Confused references 3.51 0.10 0.37 4.68**
Missing information references 5.19* 0.73 0.55 4.71**
Ambiguous words 6.65* 2.43 0.00 16.50**
Grammatical unclarities 3.14 3.92* 2.17 3.89*
Total structural failures 11.45** 3.20 0.40 21.89** 0.56

Nonstructural failures
Vague references 6.05* 0.11 0.11 0.00
Wrong words 2.10 0.95 0.01 3.74*
Total nonstructural failures 8.27* 1.22 0.08 0.60 0.15

a The values listed are F-to-enter values for each step in each regression.
b All scores were log-transformed for the analyses.
c Scores were exponentially transformed for the analyses.
d Scores were log-transformed for the analyses.
*p<0.05; **p<0.01.

TABLE 7. Hierarchical Regressions of Cognitive Measures on Communication Disturbance Ratings in 39 Inpatients With
Schizophrenia, With Global Assessment of Functioning Ratings Removed in the First Step

Predictor Variablesa

Communication Disturbance 
Measureb

Step 1: Global 
Assessment of 

Functioning Scale

Step 2: Continuous 
Performance Task 

Sensitivityc
Step 3: Trail Making 

Test A Timed
Step 4: Trail Making 

Test B Time

Step 5: 
Conceptual 
Sequencing

Structural failures
Confused references 1.48 2.61 0.00 0.19 4.10**
Missing information references 2.26 3.87* 0.25 0.32 4.12**
Ambiguous words 3.93 4.83* 1.17 0.46 14.08***
Grammatical unclarities 6.11* 1.72 1.77 1.37 2.63*
Total structural failures 6.27* 8.77** 1.36 0.11 18.42***

Nonstructural failures
Vague references 1.39 4.88* 0.01 0.04 0.94
Wrong words 7.40** 0.88 0.03 0.38 1.69
Total nonstructural failures 7.43** 5.90* 0.12 0.02 0.03

a The values listed are F-to-enter values for each step in each regression.
b All scores were log-transformed for the analyses.
c Scores were exponentially transformed for the analyses.
d Scores were log-transformed for the analyses.
*p<0.05; **p<0.01; ***p<0.001.
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biguity of referents, use of unknown, ambiguous, or inac-
curate words, and grammatical breakdown. From a loss-
of-meaning perspective, it is a fairly comprehensive mea-
sure of speech disorder. For this reason we think it unlikely
that the index simply measures more attention- and se-
quencing-dependent types of speech disorder than the
other kinds of measures.

In the comparison subjects, the associations between
cognitive and speech variables were smaller and generally
nonsignificant. This may indicate that attentional and se-
quencing weaknesses have little impact on speech coher-
ence unless they are relatively severe. It should be noted,
however, that only the correlations between conceptual se-
quencing and structural failures were significantly higher
in patients than in comparison subjects. Furthermore, the
ranges of scores in the comparison group were smaller
than in the patient group, which might have diminished
correlations in the comparison group. Thus, it is possible
that the associations observed in patients are also present
in nonpatients to the same degree and that speech is more
impaired in patients than in comparison subjects only be-
cause patients have more severe cognitive impairment.

In any case, the strong relationships between cognitive
impairments in patients and speech disorder found with
this limited battery of cognitive tests suggest that the bases
of schizophrenic incoherent speech, or “formal thought
disorder,” may not be particularly mysterious or obscure.
These symptoms are probably largely, if not wholly, the
natural consequence of marked deficits in a variety of basic
cognitive functions, including, among others, simple sus-
tained attention and conceptual sequencing capacity. If
pharmacological and cognitive training interventions
could be developed that targeted specifically these cogni-
tive impairments as well as others that may be found to be
related to communication failure, they could improve pa-
tients’ capacity to communicate, which could have pro-
found positive effects on the quality of their lives.
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