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INTRODUCTION
1. Analyzing coherence in schizophrenic discourse

Schizophrenia is manifested in impairments in language use (Caban et al., 2011). These involve
so-called thought disorder, referring to a lack of coherence in discourse (Covington et al., 2005).
Thus, a substantial proportion of research into schizophrenia has focused on identifying and
measuring incoherent discourse.

The standard approach in this research is to compare the discourse produced by people
diagnosed with schizophrenia with the discourse of ‘normal’ people, and this approach is taken
in this paper. Following Allende-Cid et al. (2019), | will term the discourse and texts produced
by people diagnosed with schizophrenia as schizophrenic discourse and schizophrenic texts.
These terms are used purely for brevity and there is no intention of stigmatizing the authors
of such discourse.

In their seminal review of research into schizophrenia, Rochester and Martin (1979) highlighted
two key problematic assumptions underpinning the construct of thought disorder. First, it is
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assumed that problems in cognitive processing can be inferred from problems in language
production. Second, incoherence is assumed to be solely the fault of the speaker and has
nothing to do with the listener. Research since the turn of the century has addressed these
problems.

Much of the research into thought disorder in the twentieth century relied on researchers’
judgments of incoherence, an approach still used in a few studies (e.g. Rogalski et al., 2010).
Generally, however, more recent research has been based on one of three approaches that
overcome the problems of judgments of thought disorder. First, some research has combined
coherence analysis with neural imaging (e.g. Ditman & Kuperberg, 2007) to confirm relationships
between language production and thought processing. Second, many studies have used
theoretically-grounded analyses of specific aspects of coherence rather than broad judgments
of overall coherence. For example, Meehan and MacLachlan (2010) investigated self construction
through subject positioning in discourse as one specific aspect of coherence. Third, a common
recent approach is to generate numerous metrics related to coherence, often through automated
computational analyses, and to compare the metrics for schizophrenic discourse with those
of ‘normal’ discourse (e.g. Allé et al., 2015; Just et al., 2019; Saavadra, 2010).

The most common findings from these studies concern reference and topic shifts. In schizophrenic
discourse, the use of reference, especially pronouns, is found to be “abnormal” (Ditman &
Kuperberg, 2010, p. 260), “ambiguous” (lter et al., 2018, p. 137), or “atypical” (Badash, 2021,
p. 141). Topic shifts in schizophrenic discourse are found to be far more frequent than in
‘normal’ discourse (Gernsbacher et al., 1999), “unexpected” (Badash, 2021, p. 141), or lacking
signaling (Riou, 2015).

These recent approaches have been beneficial in producing rigorous justifiable findings that
have pushed the field forward, but there are still some weaknesses in the research oeuvre into
schizophrenic discourse. One potential problem is particularly apparent in the application of
automated techniques to coherence. Coherence is usually distinguished from cohesion in that
the former is implicit while the latter is explicit. This means that cohesion can be viewed as a
property of texts (and is thus open to automated analyses), but coherence resides in people’s
interpretations of texts (Yule, 1996). Automated measures of coherence are therefore potentially
problematic, and some studies using automated approaches which claim to be examining
coherence are actually measuring cohesion (e.g. Just et al., 2019; Panicheva & Litvinova, 2019).
One way around this is to ensure that any metrics used as measures of the connectedness of
a text (an umbrella term covering cohesion and coherence) clearly focus on some specific
aspect of connectedness. For instance, Allé et al. (2015) found that schizophrenic discourse
manifested problems with thematic coherence to a much greater extent than problems with
temporal coherence. Nevertheless, automated analyses claiming to measure coherence need
to be treated with caution.

A second problem with the recent research into schizophrenic discourse is a tendency to focus
on short spoken extracts. The vast majority of research into schizophrenic discourse has looked
at spoken discourse, generally in the form of interviews or narratives, and in most cases the
data has consisted of extracts of a few hundred words at most. While such research has been
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productive, there is a risk that features associated with other forms of discourse may be
overlooked, as is the case for written discourse where the findings can stand in contrast to
those derived from spoken language (e.g., Panicheva & Litvinova (2019) found schizophrenic
discourse to have fewer topic shifts in the second half of texts than in ‘normal’ discourse).
There is then a need to redress the balance in data by examining longer extracts of written
language.

One further possible issue is that nearly all recent research uses elicited data. Where the goal
of the research is to aid diagnosis, this approach is appropriate since diagnostic procedures
involve eliciting language from potential patients. However, the tendency to focus on elicited
data means that little is known about schizophrenic discourse outside clinical contexts, again
suggesting a need to redress the balance.

2. Purpose of the study

Given the issues with the previous research into schizophrenic discourse, this paper is an
exploratory study focusing on the problems identified above. First, the data is naturally-occurring
extended written discourse, the register probably least covered in previous studies. Second,
three approaches to analyzing the data, each taking a different perspective on connectedness,
will be used to shed light on the discourse features associated with schizophrenic discourse.
By using such a methodology, this study aims to provide insights relevant to both the study of
schizophrenia and discourse analysis. For schizophrenia, this research aims to identify differences
in the discourse structure between schizophrenic texts and ‘normal’ texts which could be used
as identifiers of thought disorder. For discourse analysis, the study aims to highlight the
usefulness of the three different perspectives on connectedness.

METHODOLOGY

The primary data analyzed in this study is three academic articles written by a schizophrenic.
The articles were analyzed in three ways representing different views on the nature of discourse:

1. An automated analysis focusing largely on cohesion producing numerous metrics.

2. A manual analysis focusing on lexical cohesion producing a map of the text.

3. A manual analysis focusing on propositional coherence producing several metrics
and a map of the text.

In addition, three other academic articles by different authors but published in the same
journals as the primary articles were also analyzed to provide a benchmark. Given the exploratory
nature of the study and the dangers in drawing conclusions from a few texts, the benchmark
analysis was conducted to allow interpretations of the nature of the primary texts to be drawn
but was not used for definitive comparisons.
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1. The data

Accessing naturally-occurring extensive written discourse produced by a person diagnosed
with schizophrenia is problematic. There are collections of schizophrenic discourse (e.g. SAGE
& Alexander Street Press, 2008) which could be used as data, but in these sources the written
discourse is mostly retrospective accounts written by people who may no longer manifest the
symptoms of schizophrenia. One source which appears to unequivocally represent schizophrenic
discourse is a series of academic articles written by the same author and published in dubious
open-access journals. These journals allow articles to be freely available for use under Creative
Commons agreements. Nevertheless, given the potential risks, consent to use the articles and
to give attribution to the author was sought and granted fulfilling ethical requirements.

Of the 23 articles in the series, the three articles chosen for this study are those where the
author is open about his schizophrenia and about his refusal to take medication (e.g. “I did
not use the drugs for schizophrenia (mostly Olanzapine) which were prescribed by the
psychiatrist” Malekinejad, 2019, p. 478). The articles are argued opinion articles, rather than
articles presenting research results and bibliographic details of the articles are given in Table
1. To illustrate the analyses, the article termed Addenda 4 is used as an example.

Although published in academic journals, the articles include some features not normally
associated with academic writing:

* There are few headings in the article: Addenda 4, for instance, consists of: Introduction
(covering the vast majority of the article) and Conclusion.

e There is extensive use of upper-case letters (e.g. “A LARGE PART OF DISCOVERED
SCIENCE IS NOT REVEALED AND IS KEPT SECRET”).

e Certain phrases are repeated frequently (e.g., the sentence in upper-case letters
appears eight times in Addenda 4 with minor variations).

e Nearly all of the references which are not self-citations are to webpages such as
Wikipedia pages and YouTube videos.

e Unusual highly personal information is included (e.g., “l do masturbation and | prefer
it to any kind of sex”).

e Self-references are very common (there are 93 instances of “I” in Addenda 4).

Overall, the articles generally combine arguments about the weaknesses of Iran (especially
compared to the USA) with personal reflections.

Table 1
Overview of the articles representing schizophrenic discourse

Article reference Short name Length
Malekinejad, P. (2019) Addenda 4 5,843
Malekinejad, P. (2020a) Addenda 6 2,409
Malekinejad, P. (2020b) Addenda 10 4,389

183



Aé"“‘ rEFLections
Vol 30, No 2, May - August 2023

2. Data preparation

To focus on the structure of the extended writing in the articles, only the body of the text was
used (in other words, the title, author details, abstract and references were not included in
the analysis). Two of the three methods of analysis used (automated analysis of cohesion and
lexical cohesion analysis) require the texts to be segmented into paragraphs. Although the
articles are already presented in paragraphs, several of these are very long (e.g., one is over
2,000 words long) which might be a feature of schizophrenic written discourse. However, these
long paragraphs could cause problems when looking at, for instance, the extent to which lexical
items are repeated between paragraphs, an issue particularly relevant in lexical cohesion
analysis.

Before conducting the analyses, these longer paragraphs were divided into shorter paragraphs
each of 50-250 words based on connectives within the original paragraph. For example, in
Addenda 4 “Also” is used twice at the start of paragraphs, but also appears six times in the
middle of long paragraphs and so is used as a paragraph divider.

3. The benchmark articles

To enable interpretations of the results for the articles representing extended written schizophrenic
discourse, three further articles from the same genre (i.e., academic articles published in the
same journals or in journals where Malekinejad had published other articles in the series) and
of similar length were also analyzed. Details of these benchmark articles are given in Table 2.

Table 2
Overview of the benchmark articles

Article reference Short name Length
Gogo, J. 0. (2020) Moral 5,722
Ndukauba, K. N. N. (2020) French 2,949
Kware, A. A. (2020) Poor 4,027

4. Data analysis
All articles were analyzed using three methods.
4.1 Automated analysis of cohesion

Automated analyses of schizophrenic discourse have become more common in recent years,
perhaps because the tools underpinning such analyses are straightforward and quick to use,
can process large amounts of data, and appear to avoid subjective interpretations. Since these
tools process the surface features of the text input, they are far more likely to provide results
concerning cohesion than coherence. Nevertheless, some tools which conduct fairly intricate
analyses aim to provide coverage of several different aspects of cohesion which may link to
expert ratings of the quality of discourse. One such tool is Tool for the Automatic Analysis of
Cohesion or TAACO (see Kyle & Crossley, 2017). TAACO provides numerous indices which cover
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four broad categories of cohesion: local cohesion such as connectives, text cohesion manifested
through type-token ratio and givenness, cohesion of texts at a semantic level (for example,
through latent Dirichlet allocation) which might be viewed as analyzing coherence (Crossley
et al., 2019), and global cohesion through lexical and synonymy overlap between sentences
and paragraphs (Crossley et al., 2016). For our purposes, the indices related to lexical diversity
and sophistication are unlikely to be related to connectedness and so are not included in the
analysis. Lexical diversity and sophistication concern the choice of wording to refer to concepts,
whereas connectedness concerns the relationship between concepts irrespective of the choice
of wording. The analysis therefore focuses on those indices measuring local, semantic and
global cohesion (connectives, reference, and lexical and semantic overlap between sentences
and paragraphs) which are most likely to be related to schizophrenic thought disorder.

4.2 Lexical cohesion analysis

Lexical cohesion is measured through 34 metrics in TAACO, but a different approach to lexical
cohesion is to try to map the relationships between the various segments in the text. This is
the approach used in Hoey’s (1991) lexical cohesion analysis (LCA). This method is based on
pairwise similarity between segments in the text on the assumption that the greater the
number of shared words between segments, the more connected the segments (Sanfilippo,
1998). In Hoey’s original work, since he was using short texts, the segments he analyzed were
sentences, meaning that he counted the number of content words which occurred in both
sentences in each possible pair of sentences in the text. For the articles analyzed in this study,
the number of sentences (e.g. Addenda 4 has 243 sentences) means that basing the LCA on
sentences is impractical. Other research (e.g. Phillips, 1989) has suggested that, for purposes
of lexical cohesion, discourse can be viewed as fractal and thus longer segments can be used.
In this study, the paragraphs will be used as the segments for analysis.

The use of paragraphs as segments, however, raises a different issue. If every content word is
counted in every paragraph, the number of links between segments will be very high. Rather
than using every content word, in this study | am focusing on repetitions of keywords. Keywords
are words whose frequency is noticeably higher in the text under study than in a comparative
corpus which is taken as being indicative of their importance to the text (Scott & Tribble, 2006).
In this study, keywords were identified by comparing the articles with the British National
Corpus using KeyBNC (Graham, 2014). The words were ranked by log likelihood and the top
content words were taken as keywords. Identifying cutoff points for words to be considered
keywords is problematic. Using log likelihood values or associated probability values is unreliable
given that these are heavily influenced by the size of the corpora (Pojanapunya & Watson Todd,
2018). Instead, since the goal of the research is to identify relationships between concepts, a
more pragmatic approach was taken. Cutoff points for words to be considered keywords were
set where the ranked list of words started to include several function words (rather than only
content words) meaning that the keywords are restricted to content words.. The resulting
keywords were further reduced by counting multiple keywords only appearing in fixed phrases
(e.g. depressive realism) as single words. As a result, the number of keywords identified ranged
from 18 to 29 and these were counted for repetition between paragraphs. In addition, the
number of repetitions between paragraphs of types, rather than tokens, was counted given
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the circularity of some of the text. In other words, if a keyword appears four times in paragraph
1 and three times in paragraph 2, this is counted as a single repetition (of the keyword as type)
rather than each individual occurrence being counted separately.

The basic procedure, then, is to count the number of keywords which are repeated between
each possible pair of paragraphs, with each repetition being termed a link. Doing this produces
a table giving the number of links between each of the possible pairs of paragraphs. The next
stage is to set a threshold for the number of links above which the two paragraphs are considered
bonded. This threshold should be set at a level that identifies 2-10% of possible pairs of
segments as being bonded (Watson Todd, 2016). In the case of Addenda 4, setting the threshold
at 4 links gives 3.7% of the pairs as bonded. Finally, a map of the text can be drawn showing
these bonds to represent how the whole text is connected.

4.3 Topic-based analysis

Topic-based analysis (TBA) focuses on the propositional or ideational coherence (Redeker,
1990) of a text by creating a schematic structure of the concepts in the text and tracing the
sequence in which they appear in the discourse (Watson Todd, 2003; 2016). This results in a
map of the text and allows metrics for coherence to be generated.

The first stage in TBA is to identify the main concepts in the text. The same concepts identified
through a keyword analysis for LCA were used. The next stage is to create a hierarchical
schematic structure linking these concepts. This structure is text-specific and uses both generic
semantic relations between concepts and text-specific non-classical relations which are created
by the discourse. Because of this, there is an element of subjectivity in creating the schematic
structure. However, by following the procedures in creating the schema illustrated in Figure
1, the extent to which the element of subjectivity is likely to influence the results can be reduced
so that its impact on reliability is minimal.

The process of creating the hierarchy for a text can be illustrated by looking at four of the
concepts from Addenda 4: donkey, nuclear, science and secret. From a generic semantic
perspective nuclear and science are related especially in the phrase nuclear science (which
occurs 71 times in the Corpus of Contemporary American English with an Ml score of 2.56)
implying that nuclear is subordinate to science. In general English use, there is a possible loose
relation between nuclear and secret, but this is less clear. In the text, however, at several points
science and secret are clearly linked (as in the quotation in capital letters above) with secret
represented as a property of (and thus subordinate to) science. Finally, donkey has no generic
or text-specific relations to the other three concepts. From these, we can create a map showing
these relations as in Figure 1.
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science

donkey

nuclear secret

Figure 1 Map showing relations between four concepts

Once a full schematic map of the concepts in the text have been drawn up, the sequence in
which they appear in the discourse can be added to the map. The goal here is to see how the
discourse progresses through the schematic semantic space of the hierarchy. For example,
three of the concepts in Figure 1 appear in the same sentence in the text (“As another example
of this part of science which is not revealed to public and is kept secret, | can mention the
construction of nuclear power plants.”). These would be represented as moves through the
map as in Figure 2 where the numbers show the sequence of moves.

science
1 donkey
nuclearv secret
2

Figure 2 Map showing relations between four concepts with moves added

From the map, certain metrics can be generated. Distances between concepts in the schematic
hierarchy can be given values so that, for example, a move between a superordinate and a
direct subordinate would be given a value of 1. Moves between co-subordinates are also
assigned a value of 1. Moves between completely unrelated concepts where there is no path
between them (representing coherence breaks) would be given a value greater than the
maximum value for any move between two sequential linked concepts. The frequency at which
concepts and moves are recycled can also be counted.
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RESULTS
1. Automated cohesion analysis

The metrics produced by TAACO for the categories of connectives, lexical overlap and semantic
overlap for the schizophrenic texts and the benchmark texts are given in Table 3. The metrics
are sequenced based on the percentage difference of the values between the two sets of texts
with those at the top being the metrics where the schizophrenic texts most noticeably scored
higher than the benchmark texts on average. In addition, each metric is categorized as falling
within one of four broad categories: connectives, reference (such as use of demonstratives),
sentence (such as lexical reiteration across sentences), and paragraph (such as lexical reiteration
across paragraphs).

Four main patterns emerge from Table 3. First, many of the differences between the two sets
of texts in terms of cohesion are negligible — for over half of the metrics, including most
concerning paragraph overlap, the difference between the two average values is less than 20%
- suggesting that cohesion is not a good indicator of the thought disorder of schizophrenics.

Second, for those points where there are some differences, the schizophrenic texts use a
relatively high proportion of connectives (with the exception of negative connectives e.g.
however, alternatively). 6 of the 13 metrics where the schizophrenic texts score at least 20%
higher than the benchmark texts concern connectives. Connectives are perhaps the most
noticeable form of cohesion and there is some evidence that they may generally be overused
(Jones, 2010) since authors may believe that using, say, positive logical connectives makes
their writing more convincing. The relative dearth of negative connectives in the schizophrenic
texts suggests that the arguments may be largely uni-directional.

Third, the use of demonstratives, either as pronouns or as determiners followed by noun
phrases, is far more frequent in the schizophrenic texts. Previous research into the use of
determiners in academic discourse has shown that they are most often used to refer to
antecedent complete clauses (Gray, 2010). This usage is also apparent in the schizophrenic
texts where common uses of this are in the phrases this is because, this fact and in this way
with the function of providing the author’s interpretations of his previous statements. A
substantial proportion of the schizophrenic texts consists of such elaborations within the
framework of a single topic.

Fourth, for sentence overlap the schizophrenic texts have frequent repetition of nouns in
succeeding sentences, but no such repetition for verbs and little evidence of broader similarities
between succeeding sentences (as measured by, say, latent semantic analysis). This suggests
extensive repetitive topic maintenance across sentences.
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2. Lexical cohesion analysis

LCA focuses on similar issues to some of the metrics in TAACO, such as ‘Adjacent paragraph
overlap content lemmas’, but, instead of calculating metrics, produces a map of the text.
Counting the reiterations of key concepts between each possible pair of paragraphs, for the
schizophrenic text Addenda 4 we find the bonded paragraphs given in Table 4.

Table 4
Bonds between pairs of paragraphs for LCA in Addenda 4

Bonds to earlier paragraphs Bonds to later paragraphs
1
2 28. 30, 32, 34, 37, 38
3
4
5 6, 17,32
5 6 17, 32
7
8 32,34
9
10 | 11,12, 22, 24, 25, 26, 32, 34,
10| 11 | 12,15,22,23, 24, 25,26
10,11 | 12 | 24, 25,26
13 | 14, 26,
13| 14 | 22,24, 26
11 15 22
16
56| 17
18
19
20
21
10, 11, 14, 15 22 24, 25, 26, 37
11| 23
10,11,12,14,22 | 24 | 25,26
10, 11,12,22,24 | 25 26
10,11,12,13,14,22, 24,25 | 26
27
2 28 30, 32, 34,37, 38
29
2,28 | 30 | 37
31
2,5,6,8,10,28 | 32 | 34,35,37
33
2,8,10,28,32 | 34 | 37
32| 35
36
2,22,28,30,32,34 | 37 | 38
2,28, 37 38
39
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Table 4 shows that many of the paragraphs are fairly heavily linked to numerous other paragraphs
suggesting high levels of lexical cohesion. There are a few paragraphs which are unbonded
and these focus on specific topics tangentially related to the main argument. For example,
paragraph 27 concerns the author’s ideas about ‘utopia’ (identified as a key concept because
of its frequency in the text but only appearing in this paragraph). The bonded paragraphs can
be used to create the map of the text shown in Figure 3.

The LCAmap in Figure 3 suggests a highly connected text. Most paragraphs have several bonds
with other paragraphs, although there are a few paragraphs which are notincluded in the map
since they are not bonded with any other paragraph. The bonds show a mix of close (such as
between paragraphs 10, 11 and 12) and long-distance connections (such as between paragraphs
10and 11 on the one hand and 25 and 26 on the other). Such apparent high levels of connectivity,
however, are symptomatic of a text deviating from the norm. Most LCA text maps have several
features that are not apparent in the LCA map for the schizophrenic text, namely:

e some highly connected local clusters of text segments among a sparse network of
more distant connections;

o few long-distance bonds with most (for written texts) linking the start and end of
the text;

e a clumpy overall pattern in the map (where there are several heavily connected local
clusters separated from others).

These features of ‘normal’ texts can be seen in Figure 4 which shows the LCA map for the
‘normal’ text Poor. In this map, there are three local clusters (paragraphs 1-3; 8-16; and 18-25)
with the first and last of these also connected heavily.

Figure 3 LCA map for Addenda 4
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Figure 4 LCA map for Poor

These ‘normal’ features illustrate topic development through the discourse. The local clusters
often indicate where a sub-topic is discussed in depth before moving on to the next sub-topic
in the next local cluster. The few long-distance bonds often highlight the superordinate topic
occurring in the introduction and conclusion.

The ‘deviant’ map in Figure 3 suggests that schizophrenic discourse is organized differently.
Rather than moving through sub-topics, the schizophrenic discourse reiterates the same set
of concepts at numerous points in the text creating a relatively high frequency of long-distance
bonds. One potential indicator of schizophrenic discourse, then, may be a preference for topic
maintenance (Crow, 1983) or topic recycling (Gardner, 1987) over topic drift (Hobbs, 1990)
and topic progression (Dolén & Sanchez, 1999).

One further difference between the schizophrenic and ‘normal’ texts concerns those unbonded
paragraphs which do not appear in the LCA maps. While the proportion of paragraphs which
are unbonded is similar in the two sets of texts, all of the unbonded paragraphs in the ‘normal’
texts are linked to other paragraphs (albeit at a level not sufficient to be considered bonded).
In the schizophrenic texts, on the other hand, several of the unbonded paragraphs are also
unlinked, in other words, they contain no key concepts in common with any of the other
paragraphs.
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3. Topic-based analysis

Using the concepts from the keyword analysis, the schematic hierarchy shown in Figure 5 was
constructed for Addenda 4. The hierarchy is somewhat subjective (although by following clear
procedures the impact of this subjectivity is kept to a minimum) but has some interesting
features. Most noticeably, there are three concepts (schizophrenia, utopia, and donkey) which
are not related to any other concept in the hierarchy and another two concepts (depressive
realism and happy) which are also isolated. The hierarchies for the other schizophrenic texts
also include isolated concepts. For ‘normal’ texts, completely unrelated concepts are highly
unusual and there are noisolated concepts in the TBA hierarchies for the three ‘normal’ texts.
To see why this pattern has emerged, concordance plots for some of the concepts showing
their location within Addenda 4 were constructed using AntConc 3.5.8 (Anthony, 2019). These
are shown in Table 5.

Table 5
Concordance plots for selected concepts in the schizophrenic text

The concordance plots show that the concepts within the main structure of the hierarchy
either appear scattered throughout the text (science) or cluster at several points in the text
(universities). The completely unrelated concepts are highly localized in the text each appearing
in a single paragraph (utopia). Finally, depressive realism and happy (which co-occur) are
scattered but each occurrence is the only occurrence in that paragraph (unlike universities)
suggesting that these concepts are never clearly developed.

Having created a hierarchy, the sequence in which the concepts appear in the text can be
mapped onto this (following the guidelines in Author, 2016). The first 10 moves between
concepts in Addenda 4 are shown in Figure 6. We can see that the initial moves are all within
related concepts in the hierarchy (USA to the immediate hyponym of politics to the immediate
superordinate of /ran to the hyponym of nuclear). Moves 6 and 7, however, represent clear
shifts between unrelated concepts followed by a longer-distance move from Voice of America
to Iran. Tracing such moves allows us to generate various metrics representing different aspects
of coherence and these are shown in Table 6 for all texts.
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Figure 5 Schematic hierarchy of concepts in Addenda 4

Figure 6 The first 10 moves between concepts in the schematic hierarchy for Addenda 4

Table 6

TBA metrics for the schizophrenic and ‘normal’ texts

Metric Add 4 Add 6 Add 10 Poor French Moral
Average distance of moves 2.6 2.7 23 1.7 1.6 1.9
Proportion of moves as topic shifts 0.32 0.14 0.07 0 0 0
Number of moves per concept 3.2 3.7 4.1 5.2 8.5 8.4
Proportion of recycled concepts 0.74 0.89 0.85 1.00 1.00 0.95
Proportion of recycled moves 0.23 0.21 0.33 0.23 0.40 0.34

From Table 6, it can be seen that conducting a TBA of the schizophrenic text generates values
for distance of moves and proportion of topic shifts markedly higher than in the ‘normal’ texts.
These metrics are related as topic shift moves (such as from utopia to USA) have high distance
values raising the average.
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It is also noticeable that, based on the proportions of recycled concepts, nearly all of the
concepts in the ‘normal’ texts appear at several points in the texts meaning that they are
recycled. In contrast, in the schizophrenic texts, there are several concepts that appear at only
one pointin the text (they may be mentioned several times in one paragraph but do not appear
elsewhere in the text as we saw with utopia in Addenda 4). These are instances of topic insert
(Garcia & Joanette, 1997) where a short stretch of discourse on an unrelated topic is inserted
into the main discourse.

Finally, the proportions of moves per concept are lower in the schizophrenic texts than the
‘normal’ texts. To some extent, this is a methodological artifact of following the guidelines of
Watson Todd (2016). To avoid mapping an excessive number of moves onto the hierarchy,
“only moves which represent progression in the discourse are mapped” (pp. 130-131). For
parts of the schizophrenic texts, the discourse consists of a frequent circular toing and froing
between two or three concepts where only the first move is counted. The low proportions of
moves per concept in the schizophrenic texts are due to long stretches of topic maintenance.
From the TBA, the key coherence features of schizophrenic texts are long stretches of topic
maintenance interspersed with inserts on unrelated topics.

DISCUSSION

This study has investigated evidence for the impairments of language use associated with
schizophrenia in naturally-occurring written academic text. Specifically, the lack of connectedness
termed thought disorder has been analyzed using three different approaches: an automated
analysis of cohesion producing metrics, a manual analysis of lexical cohesion producing a map
of the text, and a manual analysis of propositional coherence producing both metrics and a
map.

The two approaches focusing on cohesion both find extensive use of cohesion in the schizophrenic
written text. The cohesion metrics for schizophrenic discourse are generally similar to ‘normal’
discourse, and the text map shows a single dense map covering most of the text. At first glance,
these findings run counter to what we should expect for schizophrenic discourse manifesting
thought disorder, and thus warrant deeper examination.

The TAACO metrics highlight the frequent use of a small set of positive connectives (especially
therefore and also) and demonstratives. The use of these features implies consistency of
argumentation suggesting that the schizophrenic texts exhibit topic maintenance as the
dominant type of topic development. This emphasis on topic maintenance contrasts with the
preferred pattern of steady topic drift or progression through sub-topics which is often found
in model writing (Hobbs, 1990; Stede, 2012).

The single dense cluster of bonds in the LCA map for Figure 3 also suggests predominant topic
maintenance, and also contrasts with the pattern found in many ‘normal’ texts of several
clusters through the text, each representing a sub-topic, with a few long-distance bonds
between clusters. However, there are several paragraphs that do not appear on the LCA map.
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These focus on concepts that are unrelated to the main topic, for example, the paragraph
concerning the author’s ideas about utopia. The somewhat repetitive topic maintenance, then,
is interrupted at several points by paragraphs on unrelated topics or topic insert. This pattern
is similar to that found in Noél-Jorand et al.s (1997) analysis of schizophrenic speech samples
where the main discourse was “interspersed with unexpected ‘language satellites’ consisting
of a secondary short and specific discourse which was also well planned but had no relevance
to the main discourse” (p. 183).

As noted above, the differences in most of the TAACO metrics between the schizophrenic texts
and the ‘normal’ texts are small. If the schizophrenic texts consisted solely of topic maintenance
while the ‘normal’ texts consisted of topic drift, we might expect greater differences in the
metrics. However, if the schizophrenic texts’ topic maintenance were occasionally interrupted
by coherence breaks to short unrelated topics as suggested by the LCA findings, the high levels
of cohesion associated with topic maintenance would be reduced on average by the occasional
coherence break, meaning that the values for the metrics based on averages would be closer
to the values produced for a text which is predominantly topic drift. In this case, we would
expect the TAACO metrics based on averages for the two sets of texts to be similar. In such a
case, metrics based on amount of variation, such as standard deviation, would differ markedly
for the two sets of texts. The ‘normal’ texts would have consistently moderate cohesion values
throughout the texts showing little variation; the schizophrenic texts would have mostly high
cohesion values with occasional very low values leading to a similar average but far greater
variation. In such cases an automated cohesion analysis producing variation metrics would be
better suited to identifying schizophrenic discourse.

The patterns identified from the cohesion analyses are perhaps more apparent in the coherence-
focused TBA. In constructing the schematic hierarchy, several concepts (such as utopia) were
disconnected from or loosely connected to the main hierarchical structure. The paragraphs
concerning these disconnected topics are the unexpected language satellites of Noél-Jorand
etal. (1997). Moves between the main structure and these disconnected concepts are responsible
for both the high number of topic shifts and the high average distance of move. On the other
hand, the lower values for moves per concept are an artifact of analyzing texts which
predominantly consist of topic maintenance.

This study is severely limited in analyzing the discourse of a single person diagnosed with
schizophrenia and it is not clear the extent to which the findings would apply to other authors
diagnosed with schizophrenia. The difficulties in finding and collecting examples of authentic
discourse written by people diagnosed with schizophrenia, especially unmedicated patients,
mean that increasing the sample size beyond a single author is impossible. Acknowledging
this constraint, there are two potentially important implications. First, the most basic interpretation
of thought disorder, namely, that cohesion and coherence will be sparse in schizophrenic
discourse, is not apparent from the findings. Although the topical structure of the schizophrenic
texts deviates from ‘normal’ discourse, there is substantial evidence of connectedness in the
texts, especially for cohesion. Such evidence of cohesion in a text, however, provides little
information about the quality of the text (cf. Crossley & McNamara, 2010). In this case, it
appears to be the prevalent patterns of topic development, namely, a predominant structure
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of repetitive topic maintenance interspersed with several unrelated mini-topics, that characterizes
thought disorder.

Second, itisimportant to supplement the basic results of the analyses with in-depth examination
of the text. This is particularly the case for automated analyses which for reasons of practicality
are understandably growing in popularity. It is only when we compare these results with the
text itself and try to understand the reasons for why the results came out as they did that we
start to understand the nature of thought disorder in schizophrenic discourse. The automated
analysis produces results that suggest that frequent use of positive connectives and demonstratives
and infrequent use of negative connectives characterize schizophrenic texts. While potentially
useful, these findings highlight the prevalence of topic maintenance throughout the schizophrenic
texts and overlook the key feature of interspersed unrelated language satellites. It is only when
we conduct the manual LCA and TBA that this potential identifier of schizophrenic discourse
is revealed. In this way, this study highlights the importance of supplementing quantitatively-
oriented analyses with in-depth interpretations of discourse.
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