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Abstract

!
Background: Disordered speech has long been recognized as one of the core features of
schizophrenia; it is stable across the course of the disorder, and has been identified as a
rate limiter of functional outcome (e.g., social skills, scholastic achievement, vocational
success). While much of the recent research on thought disorder has focused on the
mechanisms behind disordered speech, we have observed a very limited transfer to
clinical applications that promote gains in communication skills.
Purpose: The purpose of this study was to evaluate the efficacy of a novel treatment,
Structured Therapy for the Enhancement of Purposeful Speech (STEPS), based in
behavioural learning principles, to increase goal-directed speech in individuals with
schizophrenia. The current study is one of the first to evaluate an intervention specifically
aimed at increasing the core symptom of disorganized speech and evaluating change
across multiple indicators of discourse.
Method: STEPS is based in principles of operant conditioning, wherein sessions take
place three times per week for a total of three weeks. In a single-case multiple baseline
design, participants (N=3) received positive reinforcement for engaging in goal-directed
speech and directive feedback for committing speech errors, thereby increasing or
decreasing frequency of that behaviour, respectively. Participants were assessed before,
during, and after treatment on a series of thought disorder and speech coherence measures.
Primary outcome measures included change in frequency of communication errors within
sessions over the course of treatment and severity of thought disorder on standard disorder
measures at three assessments points.
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Results: Participants demonstrated a significant reduction in number of communication
errors across unstructured conversations and structured storytelling components such that
all participants engaged in significantly more goal-directed communication during
treatment sessions compared to baseline performance. Furthermore, all participants were
rated as expressing less severe disconnected speech according to a gold-standard measure
of thought disorder.
Conclusions: Effective communication is central to successful social interactions from
building new interpersonal relationships, advocating for oneself to medical professionals,
to demonstrating appropriate skills during interviews. The results of this study suggest
that this symptom is amenable to change and can be treated in order to promote real-world
functional gains.
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Overview
This project served as a proof-of-concept study to demonstrate the efficacy of an
operant-conditioning based behavioural intervention designed to reduce the severity of
thought disorder in individuals with schizophrenia. The primary aim was to evaluate the
degree to which disordered speech is moderated by exposure to this intervention paradigm.
The chapter succeeding this overview presents a review of schizophrenia with a
specific focus on thought disorder, previous treatments for disordered speech, and a case
for the suitability of a behaviourally based intervention for thought disorder. Of particular
importance are two issues:
1) the heterogeneous nature of schizophrenia as this has critical implications for the
design of treatments that target related symptomatology, and
2) the manner with which we measure change in thought disorder as a function of
engagement in treatment, especially in light of the multifaceted construct of
communication and the lack of agreement on a reliable means to index severity of
disordered speech.
The remaining chapters detail design, implementation, and results of STEPS,
followed by a discussion of the limitations, possible applications, and future directions for
this novel treatment module.
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Chapter I
Introduction
Schizophrenia
Schizophrenia is a mental disorder characterized by a myriad of symptoms that span
domains of perceptual abnormalities, disturbances in social and adaptive functioning,
restrictions in the range and intensity of emotional expression, and disorganization. Broadly,
symptoms are grouped into two general categories – positive and negative symptoms. Positive
symptoms comprise behavioural excesses or perceptual peculiarities, such as hallucinations,
delusions, and bizarre speech or behaviour. During an acute episode (i.e., psychosis), positive
symptoms are typically the most salient, garnering attention because they are so far removed
from normative experiences. Negative symptoms entail a lack or reduction in expected
behaviours, thoughts, feelings, and drives. These include behavioural deficits, such as
flattened emotions, social withdrawal, apathy, and poverty of speech. Formal criteria for
schizophrenia include presence of two of more of the following symptoms for a significant
portion of one month (Criterion A): delusions, hallucinations, disorganized speech,
disorganized or catatonic behaviour, or negative symptoms. Additionally, a significant degree
of impaired behaviour must be present in one of the classic major areas of functioning
(vocational, social, or self-care; Criterion B) for at least 6 months (Criterion C). This period of
impairment may also include periods of maladjustment that precede active psychosis. As with
other psychiatric diagnoses, symptoms must not be better accounted for by another psychiatric
disorder (Criteria D & F) and the disturbance cannot be due to the direct physiological effects
of a substance or general medical condition (Criterion E; American Psychiatric Association
[APA], 2000; DSM-IV-TR). Furthermore, although the APA currently does not formally
recognize neurocognitive impairment as a symptom, growing evidence suggests that deficits
1!

!

in neurocognition may be considered a cardinal feature of schizophrenia (Heinrichs, 2005).
While these cognitive deficits are by no means a pathognomonic feature of psychotic
disorders, they do appear to be most severe among individuals afflicted by schizophrenia
relative to other forms of severe psychopathology such as major depressive disorder (Harvey,
2011) and bipolar disorder (Bowie et al., 2010). The heterogeneity of symptoms in
schizophrenia speaks to the enigmatic nature of this disorder, as two people who share the
same diagnostic label may not have any overlap in symptomatic profiles. Taken together, the
combination of schizophrenia-spectrum symptoms translate to both monetary and functional
costs.
On a global scale, mental health issues pose a significant societal burden in terms of
health care service use, lost workdays, and work disruptions (Lim, Sanderson, & Andrews,
2000; World Health Organization, 2001; Greenberg, et al., 2003). Estimates suggest that
annual economic costs for all psychological disorders hover around $51 billion CAD (Lim et
al., 2000), with schizophrenia alone accounting for $6.85 billion CAD of the total cost of
mental health in Canada (Goeree et al., 2005). Worldwide, nearly 3% of the total burden of
human disease is attributed to schizophrenia (Murray & Lopez, 1996). This is especially
astounding considering its low prevalence rate of 1% (approximately 235,000 Canadians;
Goeree et al., 2005). Furthermore, not only does schizophrenia confer a burdensome impact
on society but also on the afflicted individual’s functionality, spanning domains of social,
neuropsychological, independent living skills, and vocational success (Beck, 2009; Bowie &
Harvey, 2005).
Predominant symptoms of psychosis tend to emerge in late adolescence or early
adulthood (Kessler et al., 2008; APA, 2000). While there are rare cases of schizophrenia
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beginning in childhood (approximately 1 in 10,000; Remschmidt & Theisen, 2005), on
average, symptoms are evident in males in their early twenties and slightly later in females in
their mid to late twenties (APA, 2000; Häfner, 2003). Incidence rates are somewhat elevated
in males relative to females, such that the ratio of males to females is 1.4:1 (McGrath, Saha,
Chant, & Welham, 2008). In some cases there may be a sudden presentation of psychosis, but
onset typically follows a gradual trajectory. Indeed, many researchers find signs of
schizophrenia long before the illness is diagnosed. Retrospective analyses of childhood
behaviour and functioning reveal that children who later develop full-blown schizophrenia
often demonstrate deficits in socializing, motor function (Schiffman et al., 2004; Walker &
Lewine, 1990; Walker, Grimes, Davis, & Smith, 1993), neurocognition, and scholastic
achievement (Aylward, Walker, & Bettes, 1984; Jones, Rodger, & Murray, 1994). The onset
of behavioural dysfunction and subclinical symptoms usually escalate over time, a period
referred to as the prodromal phase (Lieberman, et al., 2001). Following the diagnosable
emergence of schizophrenia, more than half of those afflicted suffer serious functional
disabilities including the inability to maintain close relationships or hold a regular job (Harvey,
Reichenberg, & Bowie, 2006).
The insidious onset of these devastating symptoms and subsequent debilitation
highlight the need to critically evaluate the magnitude and functional costs of schizophreniarelated symptomatology and provide interventions that offset the tremendous disability
associated with these symptoms. It is essential that newly developed intervention paradigms
embrace the idiosyncratic nature of schizophrenia symptoms by incorporating individualized
goals and focusing on client specific needs in order to optimize treatment outcomes.
Individualized treatments such as the proposed application of behavioural therapy in this
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study are built on the joint recognition of idiosyncratic symptom profiles and an
understanding of how these traits perpetuate functional disability.

!

Expression and Pathogenesis of Thought Disorder
Disordered speech (i.e., communication abnormalities or formal thought disorder) has

long been recognized as a core feature of schizophrenia, dating back to original
conceptualizations of the disorder (Bleuler, 1911; Kraepelin, 1919). As mentioned previously,
disorganized speech is one of the Criterion A symptoms for diagnosis of schizophrenia. These
symptoms occur in 20-50% of people with schizophrenia (Andreasen & Black, 2005; Breier
& Berg, 2003), are stable across the course of the disorder, are not just a measurement artifact
arising from psychotic symptoms (Harvey, Docherty, Serper, & Rasmussen, 1990), and
persist even when other traditional symptoms abate (Harrow, Tucker, Himmelhoch, &
Putnam, 1972; Harrow, Harkavy, Bromet, & Tucker, 1973; Marengo & Harrow, 1987).
Communication abnormalities have been documented to manifest in a number of ways from a
complete lack of speech to losing track of one’s train of thought (as in distractible speech,
tangentiality, loss of goal) and complete disorganization (incoherence, as in word salad or
neologisms; Andreasen, 1982, 1984b). Similar to the dichotomy of symptoms in
schizophrenia, disordered speech is often classified as either ‘positive’ or ‘negative’ thought
disorder. Positive thought disorder is characterized by disorganized or disconnected speech,
such as loose associations between concepts evident in the switching of topics disjointedly,
providing tangential responses, using nonsensical language as in nonsense words or nonsequiturs. Conversely, negative thought disorder is characterized by a global reduction in the
production and self-generation of words evident in a decrease in the amount of elaboration or
overall output of words. These subtypes have been demonstrated to be distinct from one
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another (Andreasen, 1979a; Harvey et al., 1992), from positive and negative symptoms in
recent-onset, neuroleptic-naïve (John et al., 2003) and chronically ill samples (White, Harvey,
Opler, & Lindenmayer, 1997), and are differentially associated with social functioning
competencies and behaviours (Bowie, Gupta, & Holshausen, 2011).
From a conceptual standpoint, disordered speech is a proxy measure for disordered
thought processes. An important distinction is that thought disorder does not necessarily
overlap with disordered thought content such as delusions or bizarre beliefs. While there may
be a significant positive correlation between presence of thought disorder and delusions
(Bentham et al., 1996), suggesting that they do co-occur, thought disorder is differentiated
from unusual thought content in that the former pertains to the organization of language
networks and neurocognitive deficits that result in the production of disorganized speech and
difficulties communicating (Kerns & Berenbaum, 2002). Conversely, delusions are erroneous
interpretations of perceptions or experiences resulting in disordered thought content (APA,
2000) such that one may hold the belief that they have special powers or are being monitored
by the government.
Concerning underlying pathogenesis of thought disorder, various proposals have been
set forth for which there is little consensus on a mechanism. In terms of neurocognitive
underpinnings of thought disorder, the two approaches with the most empirical support are
variants of executive dysfunction and impaired processing of semantic information and
memory (Kerns & Berenbaum, 2002; Barrera, McKenna, & Berrios, 2005; Stirling, Hellewell,
Blakely, & Deakin, 2006). Executive functioning deficits may play a role in failure to
maintain conversational topics, inhibition of unrelated speech, and inability to plan
subsequent discourse. Conversely, loss of stored lexical information and impaired retrieval of
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correct words may be an artifact of disruptions to the semantic information processing system
(Rapp & Caramazza, 1993) that result in disfluencies and failures in communication. Taken
together, recent reviews suggest that an amalgamation of these two neurocognitive
mechanisms may be the best current explanation for disordered speech in schizophrenia
(Kerns & Berenbaum, 2002; Doughty & Done, 2009).
In light of the likely neurocognitive contributions to thought disorder and multifaceted
expression of thought disorder, it is important to design treatments that both bypass known
deficits that could hamper gains acquired through engagement in interventions and
simultaneously allow for differential treatment of individual differences. Concerning the
former, a comprehensive understanding of the domains that are more impaired and those
relatively spared, and the degree to which these cognitive mechanisms are amenable to
change will strengthen future treatment paradigms. For instance, STEPS capitalizes on the
retention of procedural and implicit learning, utilizing these spared skills to build a framework
for treatment. With regard to the latter, the employment of similar but operationally distinct
communication measurement tools that capture slightly different aspects of speech allow for
the evaluation of changes in communication on a case-by-case basis.
Measurement of Thought Disorder
Thought disorder is typically assessed using various methods that index severity and
pervasiveness of disordered speech. To this end, thought disorder measures are merely a
proxy for the evaluation of thought disorder, as we cannot directly probe thought processes
themselves. Thus, we use disordered speech, a manifestation of thought disorder, as an index
for latent disorganization and impairments in the neurological linguistic system.
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While initial conceptualizations of thought disorder can be traced back to Bleuler
(1911) and Kraepelin (1913), the first empirical study on speech disturbances did not emerge
until 1938 when Cameron evaluated 25 patients with schizophrenia to determine separable
categories of unclear speech. Over the next 40 years the field saw a relative proliferation of
new methods to assess thought disorder (Halliday & Hasan, 1976; Harrow & Miller, 1980;
Harrow & Prosen, 1979; Harrow & Quinlan, 1985; Reilly, 1975; Rochester & Martin, 1979;
Wing, 1961). Born out of, or perhaps perpetuating, these competing putative measures were
differing perspectives on the underlying mechanisms of thought disorder. Difficulties in
measuring disordered speech in schizophrenia were further compounded by the failure of
clinicians and researchers to use shared language to describe similar phenomena.
Thought, Language, and Communication Scale
Andreasen (1979a) provided the first comprehensive measure of disordered speech in
schizophrenia. Similar to the parsimonious framework imposed upon psychiatric disorders
with the DSM, Andreasen’s scale explicitly defined specific manifestations of thought
disorder, which she defined as “disorders of thought, language, and communication”
(Andreasen, 1979a). This multifaceted definition allowed for the inclusion of disordered
speech patterns that (1) fail to account for understanding of the listener (i.e., communication
disorder), (2) violate syntactical and semantic conventions that govern language (i.e.,
language disorder), and (3) entail aberrant thinking patterns (i.e., thought disorder).
Andreasen’s Thought, Language, and Communication (TLC) Index remains a goal-standard
measure in evaluating 18 specific types of communication errors. The TLC is one of the most
frequently utilized measures of thought disorder, and is highly correlated with executive
functioning deficits in individuals with schizophrenia (Stirling, Hellewell, Blakey, & Deakin,
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2006). Though comprehensive in capturing pronounced forms of thought disorder, the TLC
was not designed to identify fine distinctions in speech disturbances at the level of evaluating
communication failures from the listener perspective.
Thought Disorder Index
The Thought Disorder Index (TDI; Johnston & Holzman, 1979) aims to assay
instances of disordered thinking by coding transcribed speech samples from participants in
response to the presentation of the Rorschach inkblot test. Each instance is scored for severity
ranging from minor idiosyncrasies to serious violations of communication such as instances
of complete dissociation from reality and incoherence. By comparison, the TDI is
cumbersome to administer and score because the examiner must inquire into each instance of
disordered thinking by prompting an explanation from the subject in situ. This requires much
additional training before administration (Solovay, Shenton, Gasperatti, & Coleman, 1986).
For these reasons, the TDI was not an idoneous choice for this study.
Communication Disturbances Index
Dissimilar to the TLC, the Communication Disturbances Index (CDI; Docherty,
DeRosa, & Andreasen, 1996) was developed to identify subtle instances of speech
disturbances more closely aligned with clarity or ‘unclarity’ of meanings in speech. It is
predicated on the idea that communication difficulties observed in schizophrenia are the
byproducts of the speaker using words or phrases following idiosyncratic usage wherein the
commonplace meaning is obscured. The CDI does not discriminate between thought and
language deficits, but rather embraces the heterogeneity in communication failures and
attempts to classify six distinct forms of these disturbances (Docherty et al., 1996). The CDI
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is based on initial work by Rochester and Martin (1979), who evaluated global instances of
unclear references in the speech of patients with schizophrenia. The CDI has been used
numerous times in schizophrenia research (Docherty, 2005) and has been demonstrated to
differentiate between the speech of nonpsychiatric controls and relatives of patients with
schizophrenia (Docherty, 1993, 1995; Docherty, Gordinier, Hall, & Cutting, 1999; Docherty,
Hall, Gordinier, & Cutting, 2000; Docherty, Sledge, & Wexler, 1994). While the CDI boasts a
more sophisticated approach to evaluating failures in the listener perspective in meaning of
spoken language, it does not speak to the global impairments in goal-directedness of
disordered speech in schizophrenia. Further, as with the TLC and TDI, the CDI is hampered
by its reliance on subjective ratings by examiners and coders.
Latent Semantic Analysis
!

Latent Semantic Analysis (LSA) is a statistically grounded, cognitive modeling tool

for evaluating the semantic underpinnings of verbal discourse (Elvevåg, Foltz, Weinberger, &
Goldberg, 2007; Landauer, Foltz, & Laham, 1998). In contrast to other measures applied to
discourse, LSA is a computational model that evaluates the similarity of word use and the
similarity of passages between text samples. In this approach, a matrix of word statistics is
created with word frequencies as the rows and passages as the columns. The dimensionality of
this large ‘semantic space’ is reduced by singular value decomposition to create a
representation in which similarity can be computed in a relatively straightforward manner
mathematically.
Elvevåg and colleagues (2007) first used this technique to quantify disordered speech
in schizophrenia. Elvevåg and colleagues subsequently demonstrated that LSA could reliably
distinguish between patients with schizophrenia and healthy controls, and the measure was
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significantly correlated with formal thought disorder rating scales. Thus, while there is
overlap in the construct captured by LSA, there is also reason to believe that LSA offers a
unique approach to evaluating and capturing the phenomenon of disordered speech. LSA does
not share the aspect of subjectivity inherent in other putative measures of thought disorder,
and it has been suggested that LSA is a more fine-grained reliable rating of speech coherence,
or cohesion, that is not captured in other measures (McKenna & Oh, 2005). LSA is limited by
its reliance on a corpus of text representative of written text, thus it may not be sensitive to
peculiarities unique to spoken language. This is especially relevant as we acquire some of our
semantic knowledge through exposure to spoken discourse (Landauer & Dumais, 1997).
Each of these methods carries their own unique strengths and weaknesses, but taken
together they represent the best methods we currently have to index the presence and severity
of the seemingly imponderable construct of thought disorder. The employment of related but
operationally distinct assessments afford us the opportunity to capture multiple aspects of
disordered speech and evaluate how these respond to treatment across individuals who
express different features of thought disorder. These assessments serve as key identifiers of
disordered speech that help us better understand how thought disorder is expressed and the
magnitude with which it impedes and contributes to functional recovery.
The Functional Cost of Disordered Speech: Implications for Outcome & Recovery
In the wake of effective pharmaceutical interventions to combat positive symptoms,
research has shifted to evaluating predictors of functioning in domains to which gains from
pharamacotherapy do not translate, such as communication, interpersonal behaviour, and
adaptive functioning (Bellack, Mueser, Gingerish, & Agresta, 2004). In line with this shift,
the definition of functional recovery has evolved to include the attainment of functional

10!

!

outcomes such as work, independent living, community involvement, and interpersonal
engagement (Abdallah, Cohen, Sanchez-Almira, Reyes, Ramirez, 2009; Bowie et al., 2008).
Much of the extant literature evaluating predictors of functional outcome has centered on the
respective contribution of neurocognition, as neurocognitive deficits are repeatedly
demonstrated to be the most robust predictor of functional status (Green, 1996; Green, Kern,
Braff, & Mintz, 2000). However, only 25-50% of the variance in real-world functioning is
predicted by composite measures of neurocognition (Harvey et al., 1998), suggesting that
there are other important factors that impact real-world functioning not yet accounted for by
deficits in neurocognitive functioning.
Functional repercussions of disordered speech are particularly salient in social
situations in which thought disorder impairs the ability to communicate with others (Docherty
et al., 2012). For instance, consider the crucial matters of interacting with one’s doctor to
relay concerns about aversive side effects of a new medication regimen or calling a family
member to ask for help. Failure to communicate one’s needs in either of these situations could
prove to be devastating. In light of this intuitive link, researchers have evaluated the relation
between thought disorder and real-world functioning. Disconnected speech is a predictor of
difficulties with independent living (Harrow et al., 1983; Marengo & Harrow, 1987;
Racenstein, Penn, Harrow, & Schleser, 1999), wherein disordered speech was associated with
rehospitalization and global deficits in adaptive functions such as work. Disconnected speech
predicted 12% of the variance in work functioning at a 7.5 year follow-up time point. Keefe
and colleagues (1987) found that thought disorder predicted classification of individuals with
schizophrenia who experienced complete and persistent disability for 5 years or more in areas
of daily functioning, long-term hospitalization, and unemployment. Further, these deficits in
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communication are associated with lower self-reported social quality of life, performancebased social competence (e.g., role-play), and observer-rated social behaviour (Bowie &
Harvey, 2008; Bowie, Gupta, & Holshausen, 2011). Indeed, in an inpatient sample
disconnected speech was a better predictor of social functions (e.g., social skills, social
politeness) than neurocognition (Bowie & Harvey, 2008). Further, thought disorder has been
shown to predict additional variance in emotion perception and theory of mind in
schizophrenia (Docherty et al., 2012), both of which are often impaired among individuals
with schizophrenia (Corcoran, 2001; Edwards, Jackson, & Pattison, 2002), and are key to
successful social interactions. Thus, not only is thought disorder itself associated with poorer
functioning, but it also may contribute to the perpetuation of maladaptive social-functional
skills.
Thought disorder also plays an important role as a prognostic indicator of relapse and
functional outcome. Norman and colleagues (1999) found that the maintenance of thought
disorder related symptomatology when other symptoms abated following an episode of
psychosis was a robust predictor of poor outcome. Furthermore, a recent study found that
thought disorder correctly classified 69% of clinical high-risk youth who converted to
psychosis (Bearden, Wu, Caplan, & Cannon, 2011). This is especially astounding given that
conversion rates typically range from 8 to 58% (Cannon et al, 2008; Fusar-Poli et al., 2012;
Morrison et al., 2012) depending on the measures employed to derive this prediction. While
the necessity of replications of such assertions cannot be underestimated given that this is a
stand alone study, these findings further underscore the apparent degree to which thought
disorder plays an important role in functioning and serves as a predictor of more severe
trajectories in schizophrenia.
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In light of the known deficits in neurocognition and social cognition in schizophrenia,
the field has seen a substantial increase in rehabilitative treatments to mitigate the impact of
impairments in these two domains. The past decade has seen the rise of cognitive remediation
therapy (CRT) to curtail the impact of neurocognitive deficits such that recent reviews place
the number of CRT efficacy and effectiveness trials over 100 (Wykes, Huddy, Cellard,
McGurk, & Czabor, 2011). Interventions for social cognition too are becoming common
practice for schizophrenia (Kurtz & Meuser, 2008). With the increasing focus on treating
neurocognition and social cognition, individuals afflicted by schizophrenia-spectrum
disorders are now armed, more so than ever before, with newly developed strategies to
navigate cognitively taxing environments and socially complex interactions. However, the
opportunity to deploy these skills is at least in part contingent upon one’s ability to
communicate with others in settings such as work interviews, initiation of new relationships
with individuals in the community/work place, and reconnecting with family members. Yet,
the ability to actually communicate in an ad rem fashion that is not laden with idiosyncrasies,
nonsensical language, and loss of goal is not a commonly targeted domain by any existing
interventions. In conclusion, despite the debilitating impact and high prevalence rates of
thought disorder, any type of formal treatment to assuage its detrimental effects has yet to
enter into consideration in mainstream treatment protocols.
An Overview of Existing Treatments for Thought Disorder
Previous treatments aimed specifically at communication abnormalities and thought
disorder are few and far between (Beck, 2009). Over the past century a small number of
studies have emerged incorporating behavioural techniques into treatments for disordered
speech. Many of these studies have focused on treating individuals who demonstrate a
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poverty of speech rather than other forms of communication abnormalities (e.g., incoherence,
tangentiality, loss of goal). For example, a study early in the 1970’s utilized operant
conditioning to increase the rate of utterances and verbalizations by providing positive
reinforcement (e.g., smiling, eye-contact, nods of approval and comments such as “that’s
lovely speaking”) when the individual engaged in any type of communication deemed to be a
change from his or her usual mute state (Baker, 1971). Alternatively, others incorporated
positive reinforcement or imitation and shaping (Kassorla, 1968; Isaacs, Thomas, &
Goldiamond, 1960; Wilson & Walters, 1966) or a combination of various behavioural
techniques (Cliffe, 1974; Stephens, Matson, Westmoreland, & Kulpa, 1981). In an attempt to
treat disorganized discourse, some have utilized role-playing by allowing the patient to take
the position of the listener to understand how their communication is not interpretable by
others (Kingdon & Turkington, 1994). This approach has received some support from studies
indicating that individuals with thought disorder are able to provide meaning for their
incomprehensible discourse (Harrow & Prosen, 1978) through asking patients to provide
meaning for neologisms (made-up words that have meaning to the speaker; Foudraine, 1974)
or exposing the speaker to an audio recording of previous conversations, subsequently
producing improved communication (Satel & Sledge, 1989).
In recent years, these approaches have been employed by immediately questioning
patients when units of speech in a social interaction are not understood (Nelson, 1997, 2005)
thereby bringing attention to the failures in communication by the speaker that are not
understood by the listener. In 2001 a small study following two individuals with thought
disorder demonstrated patient gains in meaningful discourse after completing a short therapy
(5 sessions) program focusing their attention on appropriate language usage, self-monitoring
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of own speech, and engagement in progressively unstructured discourse production tasks
(Kramer, Bryan, & Frith, 2001). The most recent implementation features a single case study
of a 53-year old man with schizophrenia (Clegg, Brumfitt, Parks, & Woodruff, 2007). His
communication was characterized by severe poverty of speech, which was subsequently
challenged through two phases designed to desensitize the patient to verbal communication
(weekly sessions over 15 weeks) and develop the patient’s speech productivity and increase
his awareness of his social communication skills (weekly sessions over 10 weeks). Postintervention findings suggest that the intervention was partly successful insofar as the patient
demonstrated increased verbal communication and more appropriate social communication
skills, but his negative attitude toward communication remained unaffected. It is important to
note that the treatment for this individual was streamlined to meet his specific needs. The
authors note that this was a great strength of the intervention as it afforded them more scope
for professional understanding and insight of the patient’s response to treatment than would
have been possible had the patient had been included in a large-scale study (Clegg et al.,
2007; Robson, Pring, Marshall, Morrison, & Chiat, 1998; Cross, Blake, Tunbridge, & Gill,
2001; Gibbon, McNeil, Wood, & Watson, 2003).
While many of these studies demonstrated some success in manipulating disordered
speech, specifically that which falls under the underproductive subtype, none of these
behavioural techniques have continued to be applied in treatment studies. The relative lack of
published empirical studies in this domain of functioning is likely due to two primary reasons.
Firstly, from a historical perspective, communication was not deemed a critical symptom in
need of treatment, as more pervasive symptoms such as positive symptoms (e.g.,
hallucinations, delusions) were more salient features. However, with the success of
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interventions in schizophrenia (e.g., pharmacological treatment, cognitive behavioural therapy,
cognitive remediation) and as individuals with schizophrenia are increasingly residing outside
of institutional settings (Goering, Wasylenki, & Durbin, 2000), where they will have
opportunities for a more diverse range of interpersonal engagement, it is imperative to treat
thought disorder. Secondly, there is a general lack of agreement on the true underpinnings of
thought disorder, which may present a seemingly insurmountable challenge in
conceptualizing a suitable treatment paradigm. A short-term, module based treatment such as
STEPS represents the amalgamation of these theory-driven interventions with a sound
structure that boasts an individualized approach to target idiosyncratic deficits in thought
disorder and the employment of multi-level assessments to capture change across various
aspects of communication.
Is Improvement Possible in Schizophrenia?
The notion of improvement has a checkered history in the context of schizophrenia,
but our understanding of learning capacity, improvement, and recovery are a far cry from the
commonplace beliefs that fueled the barbaric treatment of afflicted individuals circa 15th
century in the times of Bedlam. Contrary to initial conceptualizations of the disorder in line
with the Kraepelinian legacy of progressive deterioration, recent reports suggest that as many
as 47% achieve symptomatic recovery, 25% demonstrate adequate social functioning, and
14% meet full functional recovery that is sustained for 2 or more years (Robinson, Woerner,
McMeniman, Mendelowitz, & Bilder, 2004).
Cognitive behavioural therapy has recently emerged as a promising treatment for
schizophrenia symptoms (Wykes, Steel, Everitt, & Tarrier, 2008), such that randomized
controlled trials have shown moderate effect sizes for positive and negative symptoms with

16!

!

sustained effects (Gould, Meuser, Bolton, Mays, & Goff, 2001; see Tai & Turkington, 2009
for a review).
Social skills training programs are designed to increase skills and capabilities in social
perception, social cognition, and behavioural responding (e.g., expressed emotion). Social
skills are learned through techniques including goal setting, modeling, role-playing, positive
reinforcement, corrective feedback, and community-based homework assignments (Bellack,
Meuser, Gingerish, & Agresta, 2004; Corrigan, Mackain, & Liberman, 1994). A recent metaanalysis revealed that social skills training is associated with moderate to large effect sizes in
skills acquisition, assertiveness, and social interaction (Kurtz & Meuser, 2008).
The past decade has seen neurocognitive impairments garner acceptance as an
important symptom in schizophrenia. Domains of impairment include attention, working
memory, processing speed, verbal learning and memory, executive functioning (e.g., problem
solving, planning), and processing speed (see Bowie & Harvey, 2005 for a review).
Interestingly, while explicit learning appears to be impaired, there is evidence to suggest that
implicit and procedural learning may be intact in this population (Altshuler et al., 2004;
Danion, Meulemans, Kauffmann-Muller, & Vermaat, 2001; Purdon, Woodward, Lindborg, &
Stip, 2003; Takano et al., 2002). In general, cognitive remediation interventions endeavor to
strengthen neurocognitive faculties with the end goal of improving functioning and daily
living skills. Meta-analyses suggest that effect sizes for cognitive remediation fall in the small
to moderate range, which are strengthened when paired with social and adaptive skills
training (Wykes et al., 2011; Bowie et al., 2012), highlighting the importance of using
modules targeting different domains in order to achieve the most advantageous effects in
terms of gains in functional outcome for consumers.
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These promising recovery rates demonstrate that despite the inherent chronicity of
deficits and impairments in schizophrenia, our understanding of the malleability of
symptomatology and functioning across multiple indicators suggests that symptomatic and
functional recovery are tenable goals for individuals afflicted by this devastating disorder.
A Case for Behaviourally-based Interventions
Interventions designed to ameliorate the presence and severity of communication
deficits in healthy populations and psychiatric groups are often based in principles of
behavioural conditioning. This section provides a brief overview of the underpinnings
behavioural conditioning and practices of behavioural interventions in speech and
communication disorders to provide a framework for the continued use of behavioural therapy
techniques to treat thought disorder in schizophrenia.
Bases of Behavioural Conditioning
Established by the pioneering work of Edward Thorndike, instrumental learning refers
to the process through which a desired outcome is achieved through engaging in specific
behaviour or sequence of behaviours (Thorndike, 1911, 1932). B.F. Skinner later elaborated
on this concept and coined the terms operant conditioning and reinforcement, punishment,
reinforcement contingencies, shaping, and successive approximations to describe basic
processes of operant conditioning (Skinner, 1953, 1969, 1974, 1984). According to Skinner,
reinforcement occurs when an event following a response increases an organism’s tendency to
make that response again, whereas punishment occurs when an event following a response
weakens the tendency to make that response. Reinforcement contingencies govern how
learning takes place by defining the circumstances or rules that determine whether responses
lead to the presentation of reinforcers. Finally, shaping and successive approximations refer to
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the mechanistic processes through which learning and conditioning achieve an end goal,
wherein shaping refers to the reinforcement of small shifts in behaviour (successive
approximations) that ultimately result in achievement of this goal. Of note is the assertion that
these changes can occur in the absence of explicit awareness that an association has been
formed between a behaviour and consequence (Barik, 1976), suggesting that the learning
paradigm responsible for operant conditioning may be implicit learning. These elementary
behaviourism terms form the basis for behavioural conditioning and have inspired countless
learning and therapeutic paradigms to reinforce or punish specific behaviours to increase or
decrease, respectively, the presence of behaviours in order to arrive at a specific goal. As
implicit and procedural learning appear to be intact in schizophrenia, relative to severe
deficits in other neurocognitive domains, a treatment relying upon implicit learning
incorporating techniques such as operant conditioning may provide a sound basis for gains
acquired through treatment while simultaneously bypassing neurocognitive faculties
necessary for explicit learning paradigms.
Stuttering
Operant based programs are relatively common in the treatment of stuttering. For
instance, regulated breathing or habit reversal (Woods, Twohig, Fuqua, & Hanley, 2000), and
the ‘Lidcombe Program’ (Onslow, Menzies, & Packman, 2001), are two such operant based
programs for which repeated success has been firmly established. In the Lidcombe Program
parents are trained to apply response contingencies to instances of fluent and dysfluent speech
uttered by their children. By way of a demonstrative example, these response contingencies
may include parental praise instances of stutter-free speech (e.g., “That was lovely smooth
talking”) or acknowledgment of instances of stuttering (e.g., “That was a stuck word”). While
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there is still some debate over the specific mechanisms through which changes occur in the
wake of these interventions (Reed & Howell, 2001), a clear component is the
acknowledgment of errors and relative lack thereof, thereby pairing specific elicited
behaviours with predictable responses.
Selective Mutism
A recent case study employed differential reinforcement of communicative behaviours
(DRC; Cooper, Heron, & Heward, 2007) to increase the total number of utterances in sessions
by a child with selective mutism (Casey, 2011). In this paradigm specific behaviours are
paired with a favourable reinforcement (e.g., praise, food), thereby increasing the relative
frequency of those behaviours. This association is then phased out by replacement with
another paired association. Casey found that DRC proved to be an efficacious treatment for
selective mutism in this case as the child engaged in significantly more utterances across
numerous situations after completing the treatment. Further, a follow-up to probe the
longstanding maintenance of these gains suggested that changes were sustained in various
non-treatment settings in which the child had previously refused to speak.
The employment of behavioural interventions in the context of other communication
difficulties suggests that speech production may be amenable to behavioural conditioning. In
fact, behavioural interventions may be particularly relevant to thought disorder in psychotic
disorders because of the difficulties with insight often present among these individuals
(McGrath & Allman, 2000), failure to recognize that listeners may not be following their
speech (Harrow & Quinlan, 1985), and lack of neurocognitive faculties (Bowie & Harvey,
2005) to reliably remain cognizant of how speech is perceived. STEPS is a paradigm in which
participants’ lack of insight and failure to acknowledge listeners confusion in response to their
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own disordered speech is bypassed by STEPS’ reliance upon conditioning in response to
positive and negative reinforcement. Implicit and procedural learning mechanisms of
conditioning allow for learning and change to take place in the absence of attending to and
explicitly engaging in effortful changes. This further reduces the cognitive load for
participants in STEPS and may be an essential component in promoting long-standing gains
in communication deficits in schizophrenia if these reinforcement contingencies remain active.
Current Study
One of the major drawbacks to treatment of schizophrenia is the difficulty these
individuals experience with learning and memory (Bowie & Harvey, 2005; Heinrichs &
Zakzanis, 1998; Sweeney, Haas, Keilp, & Long, 1991). In order to be effective, most
treatments rely upon the ability of patients to play an active role in their own recovery. This is
particularly true of therapies that require communication (e.g., cognitive behavioural therapy,
social skills training, and variants of cognitive remediation), which make up a large
proportion of available treatments for psychological disorders (excluding pharmacological
interventions). As aforementioned, research to date suggests that implicit and procedural
learning is intact in this population (Altshuler et al., 2004; Danion, Meulemans, KauffmannMuller, & Vermaat, 2001; Purdon et al., 2003; Takano et al., 2002); thus, it stands to reason
that a treatment relying upon this type of learning would be effective as it has been
demonstrated in historical accounts of thought disorder treatments and other communication
disorders.
Correspondingly, the theoretical background underlying this intervention relies upon
basic behavioural principles including rewards (‘positive reinforcement’), punishment
(‘positive correction’), shaping, and successive approximations. Specifically, this treatment
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hinges upon operant conditioning, widely known to employ implicit learning as the
mechanism by which acquired learning of an association between behaviour and a
consequence takes place. While speaking in the context of this treatment, participants were
presented with a ‘stoplight’ that is either green or red. The green light signified engagement in
goal-directed speech and the therapist changed the stoplight to red when the participant
engaged in non-goal directed speech. Thus, participants received positive reinforcement (e.g.,
verbal encouragement and presentation of the green light) for engaging in targeted behaviours
(i.e., speaking for a predetermined amount of time while engaging in goal-directed speech)
and positive correction (e.g., presentation of the red stoplight stimulus and being interrupted)
for committing speech errors, thereby increasingly or decreasing frequency of that behaviour,
respectively. Shaping and successive approximations go hand-in-hand with the design as
participants received real-time feedback on their performance from the therapist thereby
shaping their communication and simultaneously selecting specific goals with the therapist
allowing for encouragement of small gains in goal-directed speech within each session (i.e.,
successive approximations). The end goal of the treatment of the present study was for the
participant to increase the degree to which they engaged in goal-oriented or purposeful speech.
Thus, the intervention was aptly entitled Structured Therapy for the Enhancement of
Purposeful Speech (STEPS). The short-term goal of STEPS, addressed with this study, was to
demonstrate the efficacy of the application of behavioural techniques to decrease the
occurrence of communication abnormalities and increase the frequency of goal-directed
communication. A future long-term goal is the integration of this module into a larger-scale
intervention designed to assuage speech difficulties associated with formal thought disorder
and instigate changes in real-world behaviour.
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Based on the above historical treatments, operant conditioning within schizophrenia in
and of itself is not novel per se, but the particular delivery proposed in this design was novel
and shows promise. This project was unique in that it was based on more precise
measurements of communication abnormalities, presented reinforcement and punishment in a
standardized format, allowed for specific goal-setting based on measurements of real-time
performance within therapy sessions, and employed the use of predetermined topics designed
specifically to elicit continuous speech allowing for implicit learning to take place.
Furthermore, as this project was a proof-of-principle study to examine the efficacy of
STEPS, it incorporated a case-series multiple baseline design. The case series design allowed
for the evaluation of intra-individual changes over the course of the intervention. As STEPS is
predicated on targeting individual communication failures, it is important to have a
comprehensive understanding of each participant’s speech patterns. Thus, each participant
engaged in at least one week of baseline (3 sessions). In line with the multiple baseline aspect,
participants were randomized to 1, 2, or 3 weeks of baseline sessions. Varying lengths of
baseline allowed for evaluation of when changes in goal-directed speech occurred, wherein
changes after treatment initiation relative to baseline were applied suggest that the STEPS
intervention was responsible for these changes regardless of number of weeks of baseline
sessions.
Testing the effectiveness of evidence-based treatment paradigms is an important step
toward developing more specific interventions that can attenuate the impact of the burden of
schizophrenia related symptomatology. This project was a first step toward a greater
understanding of how to better treat this core symptom and toward improving the quality of
life of those afflicted by schizophrenia. Ultimately, this research informs the development of
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large-scale targeted treatment programs for community-dwelling individuals afflicted by
schizophrenia, thereby reducing some of the tremendous societal and individual burden.
Hypotheses
I hypothesized that a decrease in frequency and severity would be observed across all
measures of communication abnormalities including frequency of errors in session,
communication disturbances across treatment sessions and at assessment time points,
increased coherence across treatment sessions, and decreases in thought disorder rating scales
from all informants. Change was expected to occur in direct relation to the applied
intervention and not due to interaction with the therapist wherein a change in behaviour would
be due to the effects of modeling rather than the treatment itself. For this reason, a single-case
experimental design with a multiple baseline component was employed to examine
behavioural change in relation to start time of treatment relative to baseline sessions.
!
!
!
!
!
!
!
!
!
!
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Chapter II
Methods
Participants
Participants were inpatients diagnosed with schizophrenia or schizoaffective disorder
residing on inpatient unit clinics in Kingston, ON. Diagnoses were determined using chart
diagnoses and confirmed by the primary psychiatrist on the unit. At a later point in the study
outpatients identified by (1) a second psychiatrist at a different mental health services site, (2)
individuals who had been previously been affiliated with Dr. Bowie’s laboratory for past
research, or (3) referred from their caseworker at a First Episode Psychosis Program
(Kingston, ON) were approached, but none of these participants completed the treatment
module in full.
Inclusion criteria consisted of participants who were English speaking males or
females at least 18 years of age. At the level of recruitment, participants had to be identified
as being afflicted by difficulties with goal-directed speech by their clinical care team.
Exclusion criteria included diagnosis of mental retardation or another pervasive
developmental disability, uncorrectable visual or hearing impairments, and any medical
condition that would interfere with testing and treatment such as a neurological illness or
event (i.e., traumatic brain injury, stroke, seizure). Interested participants were interviewed by
a trained graduate student using a structured interview to determine severity of thought
disorder symptoms on the Thought, Language, and Communication scale (TLC; Andreasen,
1979a, 1979b).
Twenty-one participants were identified by their primary psychiatrist (n = 18),
caseworker at a First Episode Psychosis clinic (n = 1), or Dr. Bowie based on previous
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interactions through past research (n = 2). Of the 21 individuals identified, 6 did not meet
inclusion criteria, 9 declined participation following an information interview with the
primary therapist, 3 completed the full baseline assessment and began treatment but later
dropped out, leaving 3 participants who completed the whole treatment module. The primary
difference between individuals who remained in the study and those who did not was their
current residential status, inpatient versus outpatient, respectively. The possible implications
of this difference are further discussed in the limitations and future directions section.
Measures
The following measures were administered as part of an assessment battery at baseline,
post-treatment, and follow-up time points.
Symptoms
Positive and negative symptoms were assessed through a structured interview using
the Scale for the Assessment of Negative Symptoms (SANS; Andreasen, 1984a) and the Scale
for the Assessment of Positive Symptoms (SAPS; Andreasen, 1984b). The SANS includes 20
items designed to assess the presence and respective severity of five domains of negative
symptoms. Each domain encapsulates both specific symptoms and a global item that signifies
the overall level of severity of symptoms in that domain. These domains include: (1)
Affective Flattening or Blunting; (2) Alogia; (3) Avolition-Apathy; (4) Anhedonia-Asociality;
and (5) Attention.
Similarly, the SAPS contains 30 items designed to assess psychopathology related to
positive symptoms that frequently occur in schizophrenia. As with the SANS, the SAPS
includes specific symptoms and a global rating for each of the four symptom domain. These
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domains include: (1) Hallucinations; (2) Delusions; (3) Bizarre Behaviour; and (4) Positive
Formal Thought Disorder.
Both the SANS and SAPS were administered by a trained graduate student in the
clinical psychology program at Queen’s University. The reliability, validity, and clinical
utility of both the SANS and SAPS is good. Inter-rater reliability for the summary score is .84
for SANS and .60 for the SAPS (Norman et al., 1996), whereas the test-retest reliability for
the global scores boast intra-class coefficients of .94 and .84, respectively. The internal
consistency of the SAPS across its five domains (hallucinations, delusions, bizarre behavior,
positive formal thought disorder, and inappropriate affect) is high (Cronbach’s alpha = .86),
indicating that the SAPS is measuring one internally consistent construct. Dissimilarly, the
internal consistency for the SANS is relatively low (Cronbach’s alpha = .48) suggesting more
than one distinct construct (Andreasen & Grove, 1986). Numerous studies demonstrate that
both measures have good concurrent validity and provide consistent and valid results as
assessed by the concurrent administration of other assessment tools (Lindenmayer, Harvey,
Khan, & Kirkpatrick, 2007).
The SANS and SAPS were administered at baseline, post-treatment, and follow-up
time points as a general probe for severity of current symptomatology. The items in the SAPS
related to Positive Thought Disorder are most closely aligned with the goals of this treatment,
but these items were also captured by the Scale for the Assessment of Thought, Language,
and Communication (see below).
Thought Disorder and Communication
Scale for the Assessment of Thought, Language, and Communication (TLC)
Formal thought disorder was rated using the Scale for Assessment of Thought,
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Language, and Communication (Andreasen, 1979a, b). Within formal thought disorder, two
subtypes of communication abnormalities identified using a confirmatory factor analysis
(Harvey et al., 1992) and subsequently associated with functional outcomes (Bowie & Harvey,
2008), are poverty of speech and disconnected speech. Poverty of speech is characterized by a
reduction in the content or amount of speech, whereas disconnected speech is disorganized or
incoherent such that one might provide tangential responses, use made up words (neologisms),
switch topics disjointedly, or be completely incomprehensible (Andreasen, 1979b). These two
subtypes have moderate inter-rater reliability with ICC’s ranging from .56 - .91 (Harvey et al.,
1997). Items subsumed under the disconnected speech subtype were the primary target for
STEPS. TLC ratings were based on 5 to 10 minutes of unscripted conversation between the
client and the experimenter that occurred at baseline, post-treatment, and follow-up time
points. A trained doctoral student in a clinical psychology program who was kept blind to
participant progress in STEPS completed ratings for the TLC.
Communication Disturbances Index (CDI)
The CDI (Docherty, DeRosa, & Andreasen, 1996) measures similar underlying
processes to that of the TLC, but differs in that it directly assesses failures in the
communication of meaning from speaker to listener rather than behavioural signs believed to
reflect underlying thought disorder. Examples of the previously mentioned six types of
communication disturbances include vague references, confused references, missing
information references, ambiguous word meanings, wrong word references, and structural
unclarities. A definition and example of one of these disturbances is as follows:
! Vague reference: A word or phrase that is unclear because it lacks specificity.
Example: “We had to go to court and other bad things.”
The CDI was used in addition to the TLC because it is more sensitive to changes in
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speech, and items in the CDI have face validity for speech changes anticipated to be seen as a
function of treatment. Similar to the TLC, unscripted conversations were coded using the CDI
manual. The following conversations were coded: 10 minutes during baseline, post-treatment,
and follow-up assessments; 10 minute shadow sessions that occurred on a weekly basis during
baseline and treatment; the 5 minute unstructured conversation at the beginning of baseline
and treatment sessions between the participant and myself; and the structured storytelling
components during baseline and treatment. These conversations were all audio-recorded,
transcribed, and subsequently rated by a blind listener.
Although the CDI provides individual ratings for six different types of communication
disturbances, I used a single total score in all analyses for better reliability, as the total score
typically has higher reliability than the individual subtype scores (Docherty, DeRosa, &
Andreasen, 1996). A single rater coded all transcripts in this study. The rater was trained by
practicing coding transcripts from another study and consensus meetings were held with the
primary therapist to discuss areas of disagreement. Subsequently, the rater achieved
acceptable inter-rater reliability with the primary therapist by individually coding 11
transcripts (ranging from 5-8 minutes each in length) that were excluded from data analyses
(ICC = .90).
Attention
Digit Span Subtest (Forward, Backward, & Sequencing)
Consideration of attentional capacity trends were evaluated using the Digit Span
(Forward, Backward, & Sequencing) core subtest from the Wechsler Adult Intelligence Scale
– Fourth Edition (WAIS-IV; Wechsler, 2008). The Digit Span task required the client to
repeat numbers as presented aloud by the examiner, either in the same order, reverse order, or
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by sequencing them in ascending order. Each item of the Digit Span Forward, Backward, and
Sequencing is composed of two trials with the same span length, wherein there are 8 digits in
each task. Each trial received a score of either 0 (incorrect response) or 1 (correct response).
The task was discontinued after the participant scored a 0 on both trials on an item. The total
raw score for each component (Forward, Backward, & Sequencing) of the Digit Span was
obtained by summing all items in that component. Performance on the Digit Span subtest was
reported as an informant of attentional and working memory skills of each participant at
baseline as previous evidence suggests that neurocognitive deficits are associated with poor
treatment response in individuals with schizophrenia (Goldstein et al., 2002). The Digit Span
task was only administered at the baseline assessment.

Linguistic and Speech Analysis
The following measures were included in a within-subjects analysis and were
measured during all baseline and treatment sessions and at follow-up. All linguistic and
speech analysis measures were based on audio recordings of sessions and were analyzed by
trained lab personnel.
Cohesiveness of Speech
To examine the semantic relationships between words spoken by the participant in
assessments and sessions, I employed Latent Semantic Analysis (LSA). As previously
mentioned, LSA is a statistics-based, cognitive modeling tool and computational technique
(Elvevåg et al., 2007; Landauer, Foltz, & Laham, 1998). It is based on the premise that words
used in similar contexts tend to have more similar meanings than words used in different
contexts. Thus, the words used to answer a single question wherein the answer is goal-
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directed and related to the question at hand will be more semantically related to one another
than if the answer was not goal-directed. Elvevåg and colleagues (2007) demonstrated the
applicability of this methodology to measure incoherent discourse in a manner that bypasses
problems associated with subjective ratings of frequency and severity of communication
abnormalities, as is the traditional approach undertaken by researchers who study formal
thought disorder. Their findings demonstrate that LSA is a sensitive measure capable of
reliably analyzing communication in schizophrenia. Further, recent evidence from our lab
supports the utility of LSA in examining the contribution of semantic disorganization to
thought disorder (Holshausen, Harvey, Elvevåg, Foltz, & Bowie, under review).
The initial step before applying LSA is to transcribe the audio recordings into a text
format, such that each person’s utterances in a session serve as its own “vector”. Next, LSA
acquires a representation of semantic relationships among words (or any passage of text) by
an automated analysis of millions of words of natural discourse, thereby deriving relationships
among word (or vector) meanings using Singular Value Decomposition (SVD; a matrix
algebra technique similar to factor analysis) wherein the meaning of a word is contingent
upon the context in which it appears. LSA is highly sensitive to underlying relationships
among words such that text vectors that share semantic content (i.e., contain words that have
similar meanings) are rated as being highly similar such that they yield a higher coherence
(cosine value) between the text vectors that approaches 1.0. For instance, the vector
representing: “Doctors operate on patients” has a cosine of 0.81 with the vector representing
“Physicians do surgery”. Conceptually, both sentences express similar meaning despite using
different words to convey the message. Thus, LSA is not simply a measure of semanticrelatedness based on contiguity frequencies and co-occurrence contingencies, but rather a
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measure capable of inferring latent relationships between words in a given text passage
(Elvevåg et al., 2007; Landauer, Foltz, & Laham, 1998).
Additional steps undertaken to prepare data for LSA are documented in Appendix A,
and are discussed as possible limitations in the Discussion chapter.
LSA was applied to transcripts of the storytelling components of all baseline sessions
and the performance components of treatment sessions as an ongoing measure of change of
coherent speech. LSA was also applied to unscripted conversations at all assessment time
points, shadow sessions, and the unstructured conversational component of the baseline and
treatment sessions with myself.
Verbal Content
To examine word count, a text-analysis software entitled Linguistic Inquiry and Word
Count (LIWC; Pennebaker, Mayne, & Francis 2007) was employed. LIWC calculates the
degree to which any given array of text (in this case, a transcribed conversation from the
treatment session) demonstrates the use of different categories of words, including positive
and negative emotion words, social words, self-references, big words, words related to
religion, etc.
LIWC was employed for the sole purpose of quickly ascertaining word counts of
transcripts.
For additional details on the development and psychometric properties of LIWC, please
see the LIWC2007 Manual found at: http://www.liwc.net/
Descriptive Counts of Communication Abnormalities Occurrence
The primary outcome measure was frequency of total number of deviances from goaldirected communication ([expressed as a ratio of total deviances ÷ total words spoken]/100).
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As aforementioned, laboratory staff transcribed audio recordings of all sessions; raters were
blind to the participant’s specific diagnoses, hypotheses, and all other data.
Third Party Thought Disorder Assessment
To allow for a third party measure of change in each participant’s speech from
baseline to post-treatment, the psychiatrist on the units completed an independent assessment
designed solely for the purpose of this study. The “Third Party Independent Measure of
Change in Formal Thought Disorder” assessment was developed specifically for this study
and was adapted from items on the SANS (Andreasen, 1984a) and TLC (Andreasen, 1979a,
1979b) which had the greatest face validity as related to communication and goal-directed
speech.
The Third Party Independent Measure of Change in Formal Thought Disorder contains
7 items allowing the rater to score the presence and severity of symptoms and behaviours such
as (1) Poverty of Speech; (2) Tangentiality; (3) Derailment/Loss of Goal; (4)
Circumstantiality; (5) Increased Response Latency; and two global scores including (6)
General Lack of Goal-Directed Speech and (7) General Incoherence of Speech. Each item is
scored on a 10-point Likert-type scale (0 = symptom is absent, 9 = symptom is present in a
severe form). This assessment was completed immediately following an interview with the
participant wherein ratings were based on observed communication and behaviour during the
interview; these ratings were made within a week prior to the start of baseline sessions, within
a week after completion of treatment sessions, and at a three-week follow-up point. A copy of
the assessment is available in Appendix B. The same psychiatrist, who had a long-standing
history with each of the participants and has been working on the inpatient service for over 20
years, completed all assessments for all three participants at the appropriate time points. !

33!

!

Social and Adaptive Functioning
Social Adaptive Functioning Evaluation (SAFE) scale
The SAFE (Harvey et al., 1997) is a 17-item scale designed to measure social,
interpersonal, instrumental, and impulse-control deficits. This scale was designed for patients
living in an inpatient facility after observation of and interaction with the subject, as well as a
caregiver interview and chart review. The total score is used as the primary dependent
measure; measures of self-care ability, social functioning, and impulse control were also
derived through previously validated subscales of the measure. Participants’ primary
psychiatrist (who also completed the third party rating instrument) completed the SAFE at
baseline, post-treatment, and follow-up time points.
Procedure
!

Methods to Elicit Continuous Speech
The method designed to induce uninterrupted speech include the use of comic strips.

Comic strips for this project were prepared such that verbal content was removed (i.e., verbal
information typically displayed in speech bubbles was erased). Participants were asked to
develop interpretative stories based on the pictorial information available in the comics (see
Appendix C for additional details).
Each comic was presented 1-3 times over the course of baseline sessions (contingent
upon the length of baseline; 1, 2, or 3 weeks), and 3 times over the course of treatment
sessions. Different sets of comics were used for the treatment sessions, thereby eliminating
possible practice effects from baseline to treatment sessions. Each comic was presented with a
positive, negative, or neutral prompt. This allowed for the artificial control of the emotional
valence of the story. The purpose of creating affectively valenced prompts was to allow for
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the sessions to be parsed into positive, negative, and neutral components. Previous research
has shown that people with schizophrenia exhibit more disordered speech when discussing
personal and emotion-laden stories, a phenomenon termed affective reactivity of speech
(Docherty et al., 1994; Docherty and Hebert, 1997). Therefore, it may have been especially
important to control the degree of emotionality inherent in questions that were asked during
treatment sessions as the frequency and severity of communication abnormalities (denoting a
lack of goal-directed speech) may be an artifact of the emotional content of the participant’s
speech. Typically this manipulation of affectivity is achieved through asking participants to
answer open-ended questions in which they describe a time when they felt a positive (e.g.,
excited, experienced a great kiss) or negative emotion (e.g., pain, angry, sad), or a neutral
topic (e.g., “Tell me about a time you were shopping in a store”; see Burbridge, Larsen, &
Barch, 2005). The longitudinal nature of this intervention did not easily lend itself to the
repeated use of participant specific retroactive story telling as over a hundred unique stories
would be required to avoid practice effects.
Two hundred and sixteen comics were acquired from various comic websites on the
Internet. Comics were selected by trained undergraduate staff based on the following three
criteria: (1) multiple scenes, as opposed to a single panel comic, to set the occasion for longer
and more elaborated stories, (2) exclusion of bizarre or unusual content to avoid the induction
of delusional and magical thinking (e.g., talking animals, fantastical creatures, magic), and (3)
comics judged to be conducive to a plausible story based on pictorial information alone (i.e.,
not on verbal content as this was later removed). All comics were then vetted to assess
whether they met inclusion criteria by the primary therapist. A positive, negative, and neutral
prompt was created for each comic. The prompts featured stories unique to the characters and
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storyline of the comic strip. Prompts were rated by three separate judges (undergraduate and
graduate students) on a scale from 1 (negative) to 9 (positive), wherein prompts with mean
ratings from 1-3 were deemed to reflect negative content, 4-6 were neutral, and 7-9 were
positive. Prompt ratings that failed to meet these criteria were excluded. See Table 1 below
for averages of prompts in baseline and treatment sessions.
Table 1. Ratings of differentially valenced comics used in baseline and treatment sessions
Valence
Positive
Neutral
Negative
Mean (SD)
Mean (SD)
Mean (SD)
Baseline
7.39 (.52)
4.98 (.58)
2.56 (.68)
Treatment
7.52 (.49)
4.95 (.51)
2.05 (.64)
Comics presented during baseline sessions were recycled within baseline sessions (e.g.,
the same comics may be presented in week 1, and again in weeks 2 and 3) but were not
recycled during treatment sessions, as this may induce practice effects. Further, while the
comics themselves were reused, no prompt was presented twice. Each time the same comic
was presented, it was presented with a differentially valenced prompt than the previous
time(s).
Baseline and Treatment Sessions
!
!
All participants were randomized to 1, 2, or 3 weeks of baseline sessions (3, 6, or 9
sessions, respectively), and all participants received 3 weeks of treatment. Within each of
these sessions the participant engaged in storytelling by telling a story based on the valenced
prompt and comics presented. There were three 5-minute storytelling components for each
session, thus there were 3 data points per session. The following sections describe the
breakdown of these sessions. Each participant’s number of baseline and treatment sessions
and total number of observation points are presented below in Table 2.
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Table 2. All participants’ baseline, treatment, and shadow sessions, and number of
corresponding observation points!
Participant 1 Participant 2 Participant 3
Number of Baseline Sessions
3 (1 week)
3 (1 week)
9 (3 weeks)
a
Total Baseline Observation Time Points
9
9
27
Number of Treatment Sessions
9 (3 weeks) 9 (3 weeks)
9 (3 weeks)
a
Total Treatment Observation Time Points
27
27
27
Shadow Sessionsb
4
4
6
"!Each
b

session has three 5-minute storytelling components for a total of three observation points per session.
Shadow sessions occurred once per week in addition to baseline and treatment sessions (described below)!

Baseline Sessions
Baseline sessions began one, two, or three weeks prior to the start of the treatment
sessions, and were audio-recorded, using a Sony ICD-UX7 digital recorder, to allow for
transcription so that LIWC, LSA, and CDI analyses could be applied. Baseline sessions
occurred three times per week on the inpatient unit for 24 minutes at a time; each individual
was randomly assigned to have three, six, or nine baseline sessions before beginning
treatment. Baseline sessions were structured similarly to the treatment sessions save for the
active treatment that was only applied during the treatment sessions. During these sessions the
primary therapist (myself) and the participant discussed material that fell into the following
categories: Negative, Positive, or Neutral. My role was to facilitate the dialogue, rather than
engage in conversation with the participant during storytelling. Each storytelling component
continued for a total of 5 minutes, at which point a 1-minute break was given, and then the
conversation shifted to the next valence. During the 1-minute relaxation break both the
therapist and participant sat in silence in attempt to allow for the dissipation of any arousal
that may have arisen during the previous conversation topic before moving on to the next
topic. This break was incorporated to avoid arousal from one topic to flow over into the next
thereby avoiding a situation wherein frequency and severity of disordered speech increase as a
function of time of speaking (Pinninti, Stolar, & Temple, 2005). This would undermine both
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the effectiveness of the treatment and the purpose of separating affective topics into discrete
components. Material for the positively, negatively, and neutrally valenced components were
drawn from the prompts and comics developed to elicit continuous speech (see Appendix C).
Order of valenced stories was counterbalanced between sessions, but sessions always ended
on a positive or neutral note in the form of a 2-minute period of positive or neutral
conversation (this additional conversation transaction was not included in the data analysis
and was not strictly part of the ‘treatment session’). For a specific breakdown of baseline
sessions see Appendix E. The therapist completed a Session Tracking Sheet (Appendix F)
following each session.
As previously mentioned, participants began with baseline sessions prior to beginning
treatment sessions. As treatments are staggered, some individuals received more baseline
sessions (3, 6, or 9 sessions) before beginning treatment (9 sessions). The baseline sessions
act as controls for the time and social contact confounds inherent in a single-case
experimental design.
Treatment Sessions
!
As with the baseline sessions, treatment was conducted in a private room either on the
inpatient units at Providence Care or in the Cognitive and Psychotic Disorders Laboratory on
the Queen’s University campus. Treatment ran for three weeks, with three 29-minute
individual sessions each week. All sessions took place on a one-to-one basis. Treatment
initiation was staggered in time to allow for analysis using a single case experimental design
with multiple baseline. Conceptually, this design allowed for the evaluation of whether
changes in communication occurred at predicted time points (when treatment techniques of
the stoplight and verbal redirection were applied) rather than during baseline sessions (in the
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absence of intervention techniques). Changes occurring during baseline sessions may suggest
that any pre-post changes are attributable to simply interacting with the therapist or the
engagement in storytelling alone rather than a byproduct of the positive reinforcement and
positive correction conditioning framework applied during treatment sessions (see Data
Analyses for additional details on multiple baseline design).
These sessions proceeded in a similar fashion to the baseline sessions. Fifteen minutes
of speech was elicited through valenced storytelling. Valenced topics included 5 minutes of
counterbalanced negative, positive, and neutral topics, with a 1-minute break between topics,
ending on a positive note (not used for data analysis).
In contrast to baseline sessions, the treatment sessions also incorporated a feedback
demonstration allowing participants to visually track their engagement in goal-directed speech.
This was evident in the form of a “stoplight” that was either green (denoting goal-directed
speech) or red (denoting non goal-directed speech). The green light (paired with verbal
encouragement) served as ongoing positive reinforcement and the red light (paired with
verbal interruptions) served as positive correction. A laptop computer screen (Toshiba
Satellite C650-01M) was placed between the participant and the therapist depicting the
stoplight that demonstrated whether or not the participant was engaging in non-goal-directed
speech (e.g., speech mirroring TLC subscales: “incoherence”, “tangentiality”, “loss of goal”,
“derailment”, “circumstantiality”, “distractible speech”, missing information references that
created confusion such as introducing new characters of whom the listener was unaware).
When engaging in goal-directed speech the stoplight was green indicating that the
participant was on the right track and should continue with the story. When the participant
veered off topic, the light changed from green to red signifying to the participant that he or
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she had moved away from the story and was no longer engaging in goal-directed speech. At
this point, they were told that they had veered off topic, the primary therapist informed them
of the specific error committed, and repeated the prompt and asked them to start their story
again. The primary therapist pressed a key on the keyboard to change the colour of the
‘stoplight’. The change in colour occurred within milliseconds of the key press; this action
was not inconspicuous and was done in full view of the participant. Stoplight changes
occurred in tandem with the therapist interrupting the participant’s story; the therapist
interruption occurred immediately after the stoplight change. The verbal encouragement and
green light versus verbal interruption and red light provided stimulation to multiple modalities
through which positive reinforcement and correction were provided. Each time the positive
correction was paired with a communication error, the reinforcement contingency between the
behaviour (non-goal directed communication) and the ‘punishment’ was strengthened. This
pairing was proposed to systematically reduce the likelihood of this behaviour occurring in
the future, speaking to STEPS’ underpinnings in operant conditioning. Participants were
given a 10-second grace period in which to begin telling a story about the comic. After this
10-second period the primary therapist re-read the prompt and asked them to tell me a story.
The use of a 10-second pause before prompting participants is in line with procedures utilized
in role-plays (Penn, Mueser, Spaulding, Hope, & Reed, 1995). A figure depicting the screen
clients viewed is presented in Appendix G.
Goal setting took place within each session following each constituent topic wherein
the participant and therapist evaluated immediate feedback on the computer screen. The
screen displayed a line graph depicting number of errors from previous sessions and the most
recent 5-minute storytelling component. Each successive goal was one less error than the

40!

!

previous component (i.e., new goal = previous # errors – 1). The goal for the first treatment
session was the average number of errors committed over the course of the most recent week
of baseline less one. This allowed for the client to visually track and verbally discuss their
performance over the course of a session and attests to the therapy’s behavioural
underpinnings of successive approximations and shaping.
Furthermore, treatment sessions included a 5-minute ‘Performance’ component at the
end of the session. During this time the participants did not receive any feedback and number
of errors were not recorded. The ‘Performance’ component was used for data analyses related
to the CDI and LSA; these variables were not possible to compute for the components during
which feedback was given and I interrupted their speech. For a specific breakdown of
treatment sessions see Appendix E. The therapist completed a Session Tracking Sheet
(Appendix F) following each session.
Design of the programming for the stoplight software was developed in collaboration
with Dr. Kevin Munhall’s Speech Perception and Production Laboratory.
!
Preparation for Treatment Sessions
In order to ready myself for administration of the treatment I worked closely with Dr.
Christopher R. Bowie to rate eighteen prerecorded samples of speech with varying degrees of
disordered speech. We listened to these recordings independently and tracked the time point
in minutes and seconds at which we deemed the speaker to have stopped engaging in goaldirected speech. A hit was determined by mutual agreement about the presence of lack of a
communication error in each 5-second interval. I was judged as being able to reliably
distinguish disordered/non goal-directed speech from normal speech when an acceptable
inter-rater reliability (Cohen’s Kappa = .80) between both parties had been established.
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Subsequently, we achieved acceptable inter-rater reliability (Cohen’s Kappa = .82).
Shadow Sessions
In addition to sessions with the therapist, each participant also participated in a oneon-one session with a trained undergraduate student (the “shadow”). Participants 1 and 2
interacted with the same female shadow, and participant 3 interacted with a different female
shadow. Shadows were in their early 20s. Shadow sessions occurred once per week during
baseline and treatment, such that participants engaged in 4, 5, or 6 shadow sessions depending
on whether they were randomized to 1, 2, or 3 weeks of baseline, respectively. Shadow
sessions did not occur immediately before or after baseline or treatment sessions. These
sessions served the dual purpose of giving the individual an opportunity to practice skills
implicitly acquired during treatment sessions and served as a measure of generalizability of
expected changes in disordered speech thereby acting as a control for social contact
confounds inherent in a single-case design. This is an important component because it
measures the application of skills learned in treatment to novel and real-world social
interactions. As with baseline and treatment sessions, these sessions were recorded and
transcribed to assess for gains in goal-directed speech over time.
Importantly, these sessions did not involve any delivery of treatment or feedback on
ability to engage in goal-directed speech, as was the case with the treatment sessions.
Furthermore, dissimilar to baseline and treatment sessions, these interactions were more
natural in their progression as they did not follow a specific predetermined structure and the
shadow engaged in a conversation asking questions such as “How was your week?”, “How
are you doing?” or discussing favourite hobbies, pastimes, sports, movies, etc. If shadows
struggled with initiating and maintaining conversation in the sessions, they were encouraged
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to use questions from a list of selected items (Appendix H). All shadows received training on
how to perpetuate conversation and what to expect before they began their work on the
inpatient units. Shadows completed a Session Tracking Sheet (Appendix F) following each
session.
These sessions took place on the inpatient units in the same location as baseline and
treatment sessions, ran the entirety of the treatment from starting in parallel with baseline
sessions until the end of the treatment sessions with the therapist. As start of treatment is
staggered, participants 1 and 2 engaged in a total of 4 shadow sessions, whereas participant 3
completed 6 shadow sessions.
At the level of data analysis these sessions were subject to similar analyses afforded
by the recordings being transcribed, primarily including application of LSA and coding in
accordance with the CDI (see Methods above for additional details).
Compensation
All participants were compensated $5 for each session (24 or 29 minutes in length),
and $2 for each session with the undergraduate shadow (10 minutes in length), corresponding
to approximately $10/hour. Compensation was not contingent upon performance in each
session. Participants were also compensated for assessments at a rate of $10 per assessment
(60 minutes in length) with the trained graduate student, for a total of $30 over three
assessments (baseline, post-treatment, follow-up).
Data Analysis
This study followed a case series experimental design with multiple baseline (i.e.,
small-n case-series, within-subjects design). This type of design is especially well suited to
pilot studies seeking to demonstrate the efficacy of a novel treatment as it allows for the
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researcher to evaluate critical relationships between the treatment intervention and the
behaviour under consideration while only requiring a small sample to demonstrate proof of
principle (Barlow, Nock, & Hersen, 2009). Furthermore, a single case experimental design
with multiple baseline allows for the creation of graphs illustrating a clear trajectory of
change in primary outcome measures for each participant over time to better illustrate the
change in communication and speech style throughout the course of treatment. Staggered start
times controlled for time confounds and allowed for both between-subjects comparisons as
well as within-subjects comparisons (Hayes, Barlow, & Gray, 1999). Presence of these
confounds may be evaluated by comparing whether treatment effects are evident before the
application of therapeutic techniques. If participants with more baseline sessions demonstrate
changes over the course of the intervention that are not clearly in response to the therapeutic
techniques, we may conclude that changes in goal-directed communication may be a function
of repeated one-on-one interactions or engagement in storytelling rather than the application
of positive reinforcement and correction techniques to shape discourse. As such, this aspect of
the design underscores its utility in evaluating interventions such as STEPS.
The main purpose of single case research is to determine a clear effect of treatment
following the introduction of an intervention. In line with this design, some have argued that it
is sufficient to visually inspect graphed baseline, treatment, and outcome data which provides
a stringent test of the treatment effect, as only unambiguous results will be apparent
(Parsonson & Baer, 1992; Skinner, 1963). In fact, reviews suggest that visual inspection is the
most frequently applied technique to evaluate treatment effects in case series designs (Parker
& Brossart, 2003). Alternatively, others have sought to statistically evaluate changes using
variants of non-parametric statistics suitable for a case-series design. Accordingly, these data
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are presented both graphically and analyzed using variants of the time series analyses and
trend analyses. Time series and trend analyses allow for inferences about whether there is an
evident trend in sequential measurements by evaluating the magnitude of the change in slope
across baseline and treatment data points. The C-statistic (Young, 1941) is well suited to this
analysis (Tryon, 1982; Tripoldi, 1994) as it evaluates the slope of the baseline data and the
combination of the baseline and treatment data. Further, unlike some time series analyses
which require 50-100 data points (Jones, 2003), the C-statistic requires a small number of data
points to be reliable (i.e., 8 data points; Tyron, 1982; Young, 1941). A non-significant
baseline slope (C) and a significant baseline + treatment slope (C), indicates the presence of a
significant slope change and a treatment effect (Campbell & Herzinger, 2010). The ratio of C
to its standard error is the z-statistic; statistical significance of C was evaluated using a twotailed z-statistic with an alpha of .05, wherein the critical value was contingent upon the total
number of observations for each participant. The C-statistic was computed in accordance with
the following formula:

D2__
C = 1 – 2(X - )2
where D is the squared differences between data points in each component (baseline, and
baseline & treatment) and (X -

) is the mean of all observed values from each observed

value. The z-statistic is calculated using the following formula:

Z = C/Sx!
where Sx! is the standard error. The C-statistic analytical approach was applied to frequency
counts of errors, CDI data, and LSA output. Additionally, the following are presented in
graphs or tables: frequency counts of errors, CDI data, LSA output, TLC ratings, third party
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ratings of thought disorder, social-adaptive functioning, and performance across affectively
valenced prompts.
To supplement pictorial presentations and the C-statistic, I employed the percentage of
data points exceeding the median of baseline phase (PEM) approach (Ma, 2006). The PEM
method entails computing the median for the baseline observation points and then plotting this
line on to the graph for each participant. The baseline median line is then projected (i.e.,
extended) into the treatment portion of the graph. Then, the proportion of data points in the
treatment phase falling above the projected line is calculated. If undesired behaviour is
expected to decrease after the introduction of treatment, then the PEM score will be the
percentage of data points below the projected median line (Ma, 2006). Determination of
treatment effectiveness is ascertained by comparing this proportion with the cutoff criterion
provided by Scruggs et al. (1986): <.70 = Questionable or not effective; ! .70 < .90 =
Moderately effective; ! .90 = Highly effective. Since its inception in 2006, this procedure
has been employed by over 40 case series and meta-analyses studies evaluating the
effectiveness of behavioural interventions.
Given the relative difficulty in evaluating case-series data it has been argued that
confidence in findings from analysis of single subject studies may be strengthened if multiple
approaches converge on similar conclusions (Smoot, Curlette, & Deitz, 1990). Thus, these
two analyses should be evaluated in synchrony bearing in mind their slightly different
underpinnings (e.g., slope versus level/magnitude shift). As these two statistics are
differentially sensitive to changes in observation points, it is important to consider the reason
behind why they may not converge (e.g., variance in data), as this may not necessarily suggest
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that there is no treatment effect but rather that the effect is not as clear cut as to be detected by
both computational approaches.
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Chapter III
Results
Participants
!

The participant sample was composed of 3 individuals, all of whom were males

between the ages of 20 and 55. Each of these individuals had diagnoses of schizophrenia and
were inpatients at a mental care facility in the Kingston, ON area. See Table 3 for baseline
demographic, symptom, thought disorder, and functioning details for each participant.
Table 3. Baseline participant demographics and attentional skills, and means on symptom,
thought disorder, and functioning domains
Participant 1 Participant 2 Participant 3
Demographics
Housing status
Inpatient
Inpatient
Inpatient
Age (decade)
20’s
50’s
20’s
Digit Span Subtest
Attention/Working -1.25
-1.00
-1.67
Memory (z-score)
Positive symptoms (SAPS)
Hallucinations
0
2.00
1.00
Delusions
0
.50
.17
Bizarre Behaviour
.50
1.50
.50
Negative Symptoms (SANS)
Affect Flattening
2.67
2.83
3.33
Alogia
1.50
2.25
2.25
Avolition/Apathy
3.33
3.00
3.67
Anhedonia3.25
2.25
4.00
Asociality
Attention
3.50
4.50
4.00
Thought Disorder (TLC)
Disconnected
1.00
1.60
1.00
Speech
Underproductive
.67
1.33
1.67
Speech
Social-Adaptive Functioning
Instrumental Self.86
1.14
.71
(SAFE)
Care
Impulse Control
1.00
2.00
.67
Social Functions
1.14
1.43
1.43
Note. Exact ages are excluded to protect participant identities in accordance with GREB protocol. The
Inappropriate Affect item on the SANS was omitted because it does not fall under one of the main subscales (all
three participants scored 0 on this item meaning that none of them exhibited inappropriate affect during their
baseline assessments); The Positive Formal Thought Disorder subscale from the SAPS was omitted because the
same items are subsumed under the TLC.

!
!
!
!
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A Qualitative Sketch of the Participants
Participant 1
Participant 1 was a man in his early 20’s diagnosed with schizophrenia currently
residing on the low-security inpatient unit. He had previously lived in the community but was
re-hospitalized following an episode of psychosis. This individual reported some positive
symptoms of schizophrenia and various negative symptoms. His communication was
generally characterized by a loosening of associations in which he frequently slipped off track
and either failed to return to the topic at hand or demonstrated marked circuitousness in
answering questions. At times his speech appeared to be more closely aligned with the type of
speech evident in mania during periods of rapid thoughts and flight of ideas. He was quite
social, was always quick to welcome me back to the unit, and was very keen to move back out
into the community where he could live independently. This individual frequently inquired as
to whether he was improving by asking how he could do better, and was responsive to the
goal-setting nature of STEPS to track his progress.
Participant 2
Participant 2 was a man in his early 50’s diagnosed with paranoid schizophrenia
currently residing on the high-security inpatient unit. This individual reported being
hospitalized since the age of 13 and had been in and out of different types of facilities for
much of his life. This individual endorsed ongoing hallucinations and delusions on a daily
basis, and often reported feelings of paranoia that I was trying to poison him during treatment
sessions. He experienced intermittent difficulties with anger management and occasionally
physically attacked other individuals on the unit. Tangents, blocking, and latencies in
responses to questions primarily characterized his communication. He frequently reported
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forgetting the question or spoke about topics completely unrelated to the issue at hand. At the
time of treatment he had a girlfriend who resided at a different care facility with whom he
spoke 2-3 times a week. He was often tired but appeared to perk up when sessions began and
reported enjoying STEPS; he was eager to improve and frequently inquired about his
performance and how he could improve.
Participant 3
Participant 3 was a man in his late 20’s diagnosed with schizophrenia who spent much
of his time residing on the low-security inpatient unit, but was occasionally shifted to the
high-security unit for close monitoring during times when he struggled with delusions. While
he reported few positive symptoms during formal assessment he endorsed bizarre delusions
during treatment sessions. He had been living on the inpatient unit for a couple years and was
enrolled in school-related courses toward the end of treatment. He endorsed many negative
symptoms and reported very little enjoyment from daily activities and hobbies. While
displaying derailment and circumstantiality, this individual’s communication was somewhat
characterized by underproductive speech, dissimilar to participants 1 and 2. His responses
were unelaborated and lacked details; it was challenging to engage him in ongoing discussion.
He was always ready to begin sessions as demonstrated by him jumping out of his chair upon
my arrival on the unit, but did not inquire about progress or appear pleased by successes or
perturbed by challenges experienced during intervention sessions.
Thought Disorder Rating Scales
To evaluate the relative severity and diagnostic significance of each participant’s
thought disorder ratings in the disconnected subtype (e.g., tangentiality, derailment,
incoherence, circumstantiality, loss of goal), z-scores were computed using the means and
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standard deviations presented in the scoring documents to accompany the original Thought,
Language, and Communication Scale (TLC; 1979a, 1979b). The z-scores for averages of
items subsumed under the disconnected subtype are presented in Table 4 below.
Table 4. All participants’ z-scores on average for items subsumed under the disconnected
subtype of the TLC
Participant 1
Participant 2
Participant 3
Baseline
.42
1.09
.40
Post-treatment
-.58
.63
-.34
Follow-up
-.58
1.36
-.36
Note. Higher positive values suggest more severe thought disorder relative to a normed sample of individuals
with schizophrenia

Participant 1 demonstrated a marked decrease across the TLC items of tangentiality,
derailment, and loss of goal from the baseline assessment to the post-treatment assessment.
These reductions in severity of communication abnormality subtypes were retained at the
follow-up assessment three weeks later. Dissimilarly, the global psychiatrist ratings
demonstrate a small increase in overall thought disorder from baseline to post-treatment and
follow-up time points. These ratings are presented in Figure 1.
Figure 1. Participant 1: Thought disorder ratings on the Disconnected Speech items of the
TLC and global psychiatrist ratings at baseline, post-treatment, and follow-up

Severity

Baseline

Post-treatment

Follow-up

3
2.5
2
1.5
1
0.5
0

!

20
15
10
5

Tangentiality

Derailment

Incoherence Circumstantiality

Loss of Goal

TLC Items

0
Total Psychiatrist
Rating

Note. TLC items possible range: 0-4; Global Psychiatrist Rating
possible range: 0-63. Higher scores reflect more severe impairment
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Participant 2 demonstrated reductions in the disconnected subtype TLC items of
tangentiality, circumstantiality, and loss of goal from the baseline assessment to the posttreatment assessment. Most of these reductions in severity of communication abnormality
subtypes were retained at the follow-up assessment three weeks later. In line with TLC ratings,
the global psychiatrist ratings demonstrate a substantial decrease in overall thought disorder
from baseline to post-treatment and follow-up time points. These ratings are presented in
Figure 2.
Figure 2. Participant 2: Thought disorder ratings on the Disconnected Speech items of the
TLC and global psychiatrist ratings at baseline, post-treatment, and follow-up

Severity

Baseline

Post-treatment

!

Follow-up

20

3
2.5
2
1.5
1
0.5
0

15
10
5
0
Tangentiality

Derailment

Incoherence Circumstantiality

Loss of Goal

Total Psychiatrist
Rating

TLC Items
Note. TLC items possible range: 0-4; Global Psychiatrist Rating
possible range: 0-63. Higher scores reflect more severe impairment

Participant 3 expressed reductions in the disconnected subtype TLC items of
derailment and circumstantiality from the baseline assessment to the post-treatment
assessment. The decrease in derailment was retained at follow-up three weeks later. In line
with TLC ratings, the global psychiatrist ratings follow a stepwise decrease in overall thought
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disorder from baseline to post-treatment and follow-up time points. These ratings are
presented in Figure 3.
Figure 3. Participant 3: Thought disorder ratings on the Disconnected Speech items of the
TLC and global psychiatrist ratings at baseline, post-treatment, and follow-up

Severity

Baseline

Post-treatment

Follow-up
20

3
2.5
2
1.5
1
0.5
0
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5
0
Tangentiality
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Derailment

Incoherence Circumstantiality

Loss of Goal

Total Psychiatrist
Rating

TLC Items
Note. TLC items possible range: 0-4; Global Psychiatrist Rating
possible range: 0-63. Higher scores reflect more severe impairment.
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Frequency Counts of Errors During Sessions
Errors committed during baseline and treatment sessions were analyzed using the C-

statistic and percentage of data points exceeding the median of baseline phase (PEM) analysis.
Extended median lines were superimposed onto baseline and treatment line graphs presented
throughout the results. Changes in production of these errors over the course of treatment for
all participants are presented in Figure 4 and Table 5 below.!!
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Figure 4. All participants’ ratio of in-session goal-directed speech errors relative to total
words spoken during baseline and treatment observation points

Number of
Number
Errors of
perErrors
Session
per(errors/100
Session (errors/100
words spoken
words)
in session)

Participant 1

Participant 2

Participant 3

Observation point
(Each observation point is a 5-minute storytelling component)

Table 5. C-statistic and PEM results for frequency of goal-oriented errors during treatment
sessions
Participant 1
Participant 2
Participant 3
C- (Z)
PEM
C- (Z)
PEM
C- (Z)
PEM
1.76*
.93
2.89*
.50
2.49*
.81
Highly
Questionable or
Moderately
Effective
Non-effective
Effective
Note. *denotes a p-value of <.05 as the z-score surpasses the cutoff of 1.64
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None of the participants showed a significant trend in the baseline phase; z = .25, z
= .58, and z = .02 (all p’s <.05), respectively. However, all participants demonstrated a
significant trend when the treatment data were appended to the baseline data (all p’s <.05; see
Table 5). Therefore, there was a statistically significant change in the directional pathway of
the ratio of errors committed over the course of the whole intervention relative to baseline
alone suggesting that the treatment observation points are driving this shift in slope. This is in
accordance with the drop in ratio of errors between baseline and treatment sessions evident
through visual inspection of the Figure 4. Further, the PEM computations yielded the
following ratios of number of treatment observations that surpassed the baseline median:
Participant 1 (25/27); Participant 2 (13/26); Participant 3 (22/27).
Communication Disturbances

!

Each participant’s frequency of communication disturbances (reported as a ratio per
100 words), according to the CDI procedures, was analyzed using the C-statistic and
percentage of data points exceeding the median of baseline phase (PEM) approach. See
Figure 5 below for visual depiction of extended median line in accordance with the PEM
procedure. Unfortunately, participant 2 was too tired at the end of most sessions to engage in
the ‘Performance’ component, and over 80% of the performance components were missed. As
a result, I was unable to compute changes in communication disturbances during storytelling
for participant 2. !
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Figure 5. All participants’ total frequency of communication disturbances during baseline and
treatment during chats and performance storytelling components with the primary therapist

Total communication disturbances (errors/100 words spoken in session)

Participant 1

Participant 1

Participant 2
Therapist chats
Baseline & treatment performance
Denotes beginning of intervention
Extended median line

1
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Participant 3

Participant 3

Observation point

Observation point

(Each observation point is a 5-minute storytelling
component)

(Each observation point is a 5-minute storytelling
component)
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Table 6. C-statistic and PEM results for frequency of communication disturbances during
therapist chats and story-telling over the whole treatment
Participant 1
Participant 2
Participant 3
C- (Z)
PEM
C- (Z)
PEM
C- (Z)
PEM
Therapist
1.14
1.0
.87
.56
1.98* .89
Chats
Highly Effective
Questionable or
Moderately
non-effective
Effective
Storytelling
.16
.89
2.11* .63
Moderately
Questionable or
Effective
non-effective
Note. *denotes a p-value of <.05 as the z-score surpasses the cutoff of 1.64
None of the participants showed a significant trend in the baseline therapist chats: z = .66, z
= .39, and z = 1.24 (p’s < .05), respectively. Concerning story-telling performance
components, participant 1 did not show a significant trend in the baseline story-telling
observation points, z = .88 (p <.05), but participant 3 did, z = 2.17 (p > .05). This suggests that,
if a true treatment effect occurred, the C-statistic may not be a reliable indicator of treatment
effectiveness of participant 3 as the significant treatment effect in story-telling may be driven
by the changes in slope observed during baseline. The PEM computations yielded the
following ratios of number of treatment observations that surpassed the baseline median for
therapist chats: Participant 1 (9/9); Participant 2 (5/9); Participant 3 (8/9), and storytelling:
Participant 1 (8/9); Participant 3 (5/8). See Table 6 for specific results of the C-statistic and
PEM analyses.
Participants’ performance in number of communication disturbances errors committed
during assessment time points and shadow sessions are presented in Table 7 below.
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Table 7. All participants’ average communication disturbance errors (per 100 words) at
assessment points and across all shadow sessions
Participant 1
Participant 2 Participant 3
Assessment
Baseline
.71
1.52
.48
Post-treatment
1.17
1.02
.49
Follow-up
.75
.99
.38
Shadow Session
Baseline Week 1
.41
1.02
.95
Baseline Week 2
.58
Baseline Week 3
1.15
Treatment Week 1
.91
1.38
1.23
Treatment Week 2
1.55
1.05
.99
Treatment Week 3
.87
1.71
1.51
Note. Higher values indicate more errors

!

Latent Semantic Analysis
Each participant’s average coherence for each session was analyzed using the C-

statistic and percentage of data points exceeding the median of baseline phase (PEM)
approach. See Figure 6 below for visual depiction of extended median line in accordance with
the PEM procedure. As previously stated, participant 2 was too tired at the end of most
sessions to engage in the ‘Performance’ component, and I was unable to compute changes in
coherence during storytelling for him because there were too many missing data points.
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Figure 6. All participants’ average coherence during baseline and treatment across sessions
with the primary therapist
Participant 1

Average coherence values at each observation point across treatment

Participant 1

Participant 2
Therapist chats
Baseline & treatment performance
Denotes beginning of intervention
Extended median line
Participant 3

Participant 3

Observation point

Observation point

(Each observation point is a 5-minute storytelling
component)

(Each observation point is a 5-minute storytelling
component)
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Table 8. C-statistic and PEM results for coherence performance during therapist chats and
storytelling over the whole treatment
Participant 1
Participant 2
Participant 3
C- (Z)
PEM
C- (Z)
PEM
C- (Z)
PEM
Therapist
1.20
.11
.82
.89
3.85* .78
Chats
Questionable or
Moderately
Moderately
non-effective
Effective
Effective
Storytelling
2.49* 1.0
2.12* .88
Highly Effective
Moderately
Effective
Note. *denotes a p-value of <.05 as the z-score surpasses the cutoff of 1.64

None of the participants showed a significant trend in the baseline therapist chats: z =
1.14, z = .66, and z = .63 (p’s < .05), respectively. Concerning story-telling components,
neither of participants 1 or 3 showed a significant trend in the baseline story-telling
observation points, z = .95, z = .92 (p <.05). Thus, the C-statistic is a reliable estimate of
treatment effectiveness for all participants’ therapist chats and story-telling observation points.
The PEM computations yielded the following ratios of number of treatment observations that
surpassed the baseline median for therapist chats: Participant 1 (1/9); Participant 2 (8/9);
Participant 3 (7/9), and storytelling: Participant 1 (9/9); Participant 3 (7/8). These results are
in accordance with the changes in coherence values across baseline and treatment sessions
evident through visual inspection of the Figure 6 presented above. See Table 8 for specific
results of the C-statistic and PEM analyses.
Participant’s average coherence during assessment time points and shadow sessions
are presented in Table 9 below.
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Table 9. All participants’ average coherence at assessment points and across all shadow
sessions
Participant 1
Participant 2
Participant 3
Assessment
Baseline
.15
.21
.17
Post-treatment
.16
.22
.19
Follow-up
.17
.20
.18
Shadow Session
Baseline Week 1
.18
.20
.21
Baseline Week 2
.23
Baseline Week 3
.17
Treatment Week 1
.18
.20
.23
Treatment Week 2
.17
.19
.20
Treatment Week 3
.22
.29
.20
Note. Higher values indicate higher coherence

Social-Adaptive Functioning
!

Ratings for all participants’ social functions on the Social-Adaptive Functioning

Evaluation (SAFE) completed by the psychiatrist on the inpatient units at baseline, posttreatment, and follow-up time points are presented in Table 10.
Table 10. All participants’ social functions at baseline, post-treatment, and follow-up
Social Functions
Participant 1
Baseline
8
Post-treatment
8
Follow-up
8
Participant 2
Baseline
10
Post-treatment
8
Follow-up
6
Participant 3
Baseline
10
Post-treatment
12
Follow-up
12
Note. Higher scores reflect more severe impairment; possible range: 0-28!
!
Performance Across Affectively Valenced Prompts
To evaluate the hypothesis that more errors would be produced when participants were
exposed to negatively valenced prompts the means were computed across the errors in goal61!
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directed speech during sessions, communication disturbances according to CDI coding and
average coherence values derived from LSA. See Table 11.
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Table 11. All participants’ average performance across differentially valenced prompts across multiple measures during storytelling
c
Participant 1
Participant 2
Participant 3
+
=
+
=
+
=
Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean
Mean
(SD)
(SD)
(SD)
(SD)
(SD)
(SD)
(SD)
(SD)
(SD)
a
Errors in Goal-directed Speech
.25 (.15) .39(.21) .38(.38)
2.08(1.01) 2.42(1.14) 2.65(2.20)
.40(.20) .43(.27) .32(.24)
Communication Disturbances b
1.27(.42) 1.43(.48) 1.17(.53)
1.04(.88) 1.12(.64) 1.01(.41)
b
Coherence
.31 (.11) .32(.09) .35(.11)
.48(.10) .45(.08) .42(.10)
+ Positive valence, - negative valence, = neutral valence
a
During baseline and treatment storytelling components
b
During baseline and performance components of treatment sessions
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Chapter IV
Discussion
The aim of this study was to evaluate the efficacy of a novel behavioural therapy
(Structured Therapy for the Enhancement of Purposeful Speech; STEPS) to treat formal
thought disorder in schizophrenia, an understudied but functionally relevant feature that
typically does not respond to traditional treatments. I sought to examine the effectiveness of
STEPS to increase goal-directedness of communication and how these changes were captured
across multiple indicators of disordered discourse. In general, analyses revealed that
participants expressed lower levels of thought disorder, more goal-directed speech as
demonstrated by fewer failures to maintain goal-directed speech errors in session, less
frequent communication disturbances, and more coherent speech. Further, changes in thought
disorder severity ratings were retained at a 3-week follow-up time point suggesting that not
only is disordered speech malleable and responsive to treatment, but also capable of being
molded in such a way that changes in communication translate into gains sustained at a threeweek follow-up. Finally, due to the limited sample size of the present study it was difficult to
evaluate the degree to which observed changes were a direct byproduct of the STEPS
treatment protocol as only one participant engaged in the three-week baseline condition.
Confidence in these conclusions would be supported by replication with a larger sample. In
the spirit of a cases-series design I will discuss individual outcomes followed by a global
discussion of how well each indicator of disordered speech captured changes in goal-directed
speech.
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Individual Treatment Outcomes
Participant 1
Participant 1 demonstrated a substantial decrease in thought disorder ratings of
tangentiality, derailment, and loss of goal items of the TLC from baseline to post-treatment
assessment time points. However, his global thought disorder ratings from his psychiatrist
increased marginally at these same assessment points. Severity of expression of thought
disorder was maintained at a three-week follow-up assessment on both measures.
Over the course of the intervention participant 1 engaged in significantly fewer errors,
fewer communication disturbance errors, and demonstrated significantly more coherent
storytelling. He was better able to stay focused and tell stories that remained within
reasonable bounds of the given prompt and comic presented. Interestingly, toward the end of
treatment, participant 1 began to integrate the prompt into the beginning of his stories the way
one might answer a question to demonstrate that they understand the question being asked of
them by integrating parts of the question into the answer. Consequently, the gains in
coherence are likely, in part, related to the usage of multiple components of the prompt in the
story as the Latent Semantic Analysis procedure would recognize the relationship between
these two vectors to be more similar when the language and content are more closely aligned.
Participant 1 demonstrated fewer communication disturbances in unstructured
conversations with the primary therapist, and a slight increase in coherent speech during
shadow sessions. It was observed that during conversations participant 1 more frequently
clarified questions posed by the speaker; when asked why he did this, he said, “I want to
answer your questions.” Furthermore, he frequently said, “Do you know what I mean?”
during conversations, which may be interpreted as his attempt to ensure that I understood his
line of reasoning and was following him in the conversation.
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Overall, participant 1 improved his ability to stay on topic during storytelling, and
these improvements observed transference to better on task discourse during conversations
with me and to some degree at post-treatment assessment on thought disorder items related to
disconnected speech.
Participant 2
Participant 2 demonstrated reductions in thought disorder ratings of tangentiality,
circumstantiality, and loss of goal items of the TLC from baseline to post-treatment time
points. These changes are mirrored by the third party global ratings of thought disorder
completed by his psychiatrist demonstrating a considerable decrease in expression of thought
disorder symptoms associated with goal-directed speech.
As participant 2 progressed through the treatment he committed significantly fewer
errors in session, as was captured by the C-statistic slope analysis. This was not captured
using the PEM analysis, but upon visually inspecting the graph it is evident that there was
much variability in response when the intervention was initially applied. Anecdotally,
participant 2 struggled to understand why he was being interrupted and redirected to the task.
He asked many questions about when it was an appropriate time for discussing other matters,
such as, “When can I tell you about my girlfriend?” He was redirected to generate a story
about the comic using the prompt and told that we would talk about personal issues at another
time. After the first week participant 2 decreased the frequency of his tangents and stated that
he was going to try harder to “do well on the tests” and “make good stories.” These efforts
appear to manifest in the drop-off in errors following observation point 18, which marked the
end of the first week of treatment. However, it is possible that confounding factors (e.g.,
experimenter bias) such that I noted his perceived efforts as actual change wherein his
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demonstrated efforts reduced the severity of tangents but not necessarily the total frequency of
occurrences. Further, as participant 2 admitted attempting to decrease these errors, his
performance may be reflective of his capitulation to demand characteristics. Unfortunately, he
was often too tired to engage in the performance component of the treatment, as a result it was
not possible to compute changes in coherence and communication disturbances during
storytelling.
There was no change in the number of communication disturbances committed during
therapist conversations, and the upward trend during baseline sessions suggests that
participant 2 made more communication disturbance errors with the shadow as treatment
progressed. Of note is the fact that these shadow conversations did not occur immediately
after the treatment sessions, they occurred on separate days or at least one hour before the
treatment session, never after. However, he demonstrated more coherent speech during
conversations both with the therapist and at the tail end of the treatment in the last session
with the shadow.
At the post-treatment assessment participant 2 committed fewer communication
disturbance errors, but this change in goal-directed speech was not supported by the Latent
Semantic Analyses.
Taken together, these results demonstrate that participant 2 improved in his ability to
stay on topic as evidenced by his improvements in coherence suggesting that he was better
able to respond appropriately in conversations and tell stories more closely related to the
provided prompt. In sum, his communication was more goal-directed and less circuitous. This
is consistent with observed changes in fewer tangents and more infrequent instances of
circumstantiality. Further, the magnitude of the shift in the psychiatrist rating suggests that a

67!

!

global assessment of his ability to engage in goal-directed communication changed such that
someone who had known him for many years noticed a substantial shift in communication
style.
Participant 3
Participant 3 was the only participant to engage in the three-week baseline condition
and his results should be interpreted with this in mind as he had two additional weeks of time
to become accustomed to the storytelling paradigm and his baseline observation points may
be more stable as this period may have allowed for a more reliable index of his baseline
functioning. Participant 3’s communication had fewer instances of derailment and
circumstantiality at the post-treatment assessment relative to baseline. These results coalesce
with the moderate decrease in global thought disorder rating completed by his psychiatrist.
Further, while STEPS was designed to attenuate disconnected speech, participant 3’s
communication was also characterized by poverty of speech (e.g., lack of elaboration on
topics when asked questions). As such his performance on TLC items related to poverty of
speech were of special importance wherein he demonstrated a small increase in productive
speech (i.e., a less severe rating on the TLC poverty of speech item).
Participant 3 committed significantly fewer errors in the intervention phase relative to
the baseline phase such that there was a significant change in the slope and level or magnitude
of change as demonstrated by the PEM results. Interestingly, participant 3 appeared more
easily able to engage in storytelling about characters in the comics than answering questions
about himself or engaging in a conversation. This behaviour is evidenced by his ability to tell
a story for every single comic presented, whereas both other participants elected to skip some
of the comics. The following serves as an illustrative demonstration of how his
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communication differed in these two structured (storytelling) and unstructured (conversation)
components:
Structured storytelling:
Therapist: “A woman comes home after a long day to find a nice, quiet house, and
her children asleep. The new babysitter is absolutely amazing at her
job.”
Participant: “Uh, mom went to work all day and she had to do overtime, so she
phoned the baby sitter to take care of her children for the day. And then,
then she worked really hard that day and when she got home, she was
all pooped but her kids were already in bed, tucked in, asleep, and they
ate. So she gave the babysitter some money. And was-was, she didn’t
worry about her kids, she is – she’s just – she trusts the babysitter.”
Unstructured conversation:
Therapist: “How is your week going?”
Participant: “Well.”
Therapist: “Can you tell me more?”
Participant: “Think I’m progressing.”
Therapist: “In what ways?”
Participant: “Uh, I dunno. Been to Tim Hortons a couple times”
Therapist: “What did you get at Tim Hortons?”
Participant: “Uhh, tea.”
Therapist: “Mhm.”
Participant: “Tea is my favourite. Better than coffee.”
Therapist: “I agree. Why do you think you are progressing?”
Participant: “Umm… I dunno.”
Therapist: “Are there changes you have seen in yourself?”
Participant: “Yep.”
Therapist: “Like what?”
Participant: “Umm…I dunno.”
Therapist: “How are you different now than you were before?”
Participant: “I think I am progressing.”
Therapist: “What does that mean to you?”
Participant: “Uh, uh, I’m doing better and better and better.”
The above interactions demonstrate the differential performance between the structured and
unstructured interactions. The storytelling example demonstrates that he can generate long
stories without interruption, but this does not appear to be the case when talking about himself
in the unstructured conversations. One clear difference is that close-ended questions are
occasionally posed during the conversation, but his answers are short even when open-ended
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questions are asked. This difference in performance may be related to the structured nature of
the storytelling component wherein there are specific instructions for performance and the
goal of the session is clear, whereas unscripted conversations are inherently less structured
and do not always have a specific end goal. As previous work in schizophrenia has
demonstrated (Barch & Berenbaum, 1997), it stands to reason that it may be difficult to
generate speech when the end goal is unclear or ambiguous relative to situations in which
there is a specific set of expectations. Further, research from our lab suggests that individuals
whose communication is characterized by underproductive speech may fare better in
structured interactions in which there is a specific goal (Bowie, Gupta, & Holshausen, 2011).
Improvements in storytelling were also reflected in fewer number of communication
disturbances and an increase in overall coherence of stories, but there was a significant slope
identified in the communication errors during baseline suggesting that this effect may be
driven by an upward learning trend that is not uniquely related to the application of the
behavioural therapy intervention techniques.
There was a significant decrease in communication disturbance errors and an increase
in coherence in conversations with me suggesting that there may have been transfer of
communication skills to a conversational setting. However, these gains were not observed in
conversations with the shadow or during the follow-up assessment. In fact, there was an
increase in communication disturbances during shadow conversations – a trend that was
observed in all three participants, as is discussed in the global findings section below.
In sum, participant 3 improved in his ability to tell goal-directed stories and this
improvement translated to fewer communication errors and significant gains in coherence
disturbances in conversations with the primary therapist. Improved ability to stay on topic
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demonstrated in treatment sessions converge with ratings on the TLC and by participant 3’s
psychiatrist.
Global Findings Across Multiple Indicators
Thought, Language, and Communication Index (TLC)
All participants demonstrated substantial reductions in the targeted TLC thought
disorder domains of tangentiality, derailment, loss of goal, and circumstantiality at the posttreatment assessment. While the profile of impairments was somewhat different across the
three participants, speaking to the inherent heterogeneity of thought disorder (Andreasen,
1982; Cutting & Murphy, 1988; Berenbaum & Barch, 1995), their post-treatment scores
suggest that STEPS was successful in diminishing severity of disordered speech across
multiple modes of expression. Further, these improvements were sustained at a three-week
follow-up. The overall disconnected subtype z-score for participant 2 was worse than his
baseline at follow-up, but this is largely driven by the low prevalence of circumstantiality
(Andreasen, 1979a, b) which increased his overall z-score when most of the other
improvements were retained (as can be seen in Figure 2).
Most of the participants scored in the moderate to severe range on the disconnected
items of the TLC at enrollment in STEPS, which equates to frequency of instances between 2
to 10+ times over the course of a 10-minute assessment and that their presence sometimes
made it challenging for the interviewer to follow their speech. In sharp contrast, many of these
communication abnormalities were rated as absent at the time of the post-treatment
assessment. Optimistically, this finding suggests that these communication abnormalities were
attenuated by engagement in STEPS, though it is a distinct possibility that they were simply
not expressed during the 10-minute interview at the time of this assessment.
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Relative to performance of the sample on which the TLC normative data were derived
(Andreasen, 1979a, b), these improvements equate to standard deviation unit decreases
ranging from .46 to 1.06 suggesting that engagement in STEPS not only resulted in intraindividual improvement but that expression of thought disorder severity was lower than that
of other individuals with schizophrenia for participants 1 and 3 at post-treatment assessment
time points. These findings support my hypotheses that participants would demonstrate less
frequent instances of disordered speech according to the types of thought disorder on the TLC
after completion of the STEPS intervention.
Third Party Rating of Thought Disorder
This was one of the first studies to employ the use of a third-party rating instrument to
document the severity and presence of thought disorder. The instrument was loosely based on
TLC items related to goal-oriented speech. As such, there are no normative data available and
there was some risk that the ratings would not converge with those of a trained administrator
with experience differentiating between different forms of thought disorder. Indeed, there is
much overlap in some of the items and it can be difficult to determine the exact category
under which a communication failure should be described. Thus, while there is little doubt
that the psychiatrist was readily able to recognize instances of disordered speech, fine
discriminations may have proved a challenge, as the labeling of distinct aspects of this
phenomenon was a novel task for this individual. As such, a global rating summing across all
7 items was used in these analyses. The psychiatrist ratings suggest that there were substantial
changes in participant 2 and 3 following completion of STEPS. These findings suggest that an
individual who was relatively familiar with the participants’ functioning and communication
abilities noticed a shift in goal-directed discourse production. Despite the lack of convergence
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between the two raters, the third party ratings may still be interpreted as reliable based on the
psychiatrist’s experience with this population. In fact, the psychiatrist’s ratings may be even
more reliable than those of the trained rater as the psychiatrist was better able to provide a
reliable index of the participants’ communication abilities as he interacted with them multiple
times in any given week. One possible reason for the failure to see a change in participant 1’s
performance may be because of the relatively low ratings assigned at baseline – this restricted
range limits the magnitude with which improvements may be observed. Alternatively, this
participant may have expressed more or less severe thought disorder with the psychiatrist with
whom he may have been more comfortable because of their long-standing relationship.
The use of a novel, un-validated third party rating instrument may be considered a
possible limitation in this study. While third party rating instruments have been established as
optimal assessment tools to index behaviourally based performance in other domains (e.g.,
interpersonal relationships, work skills, participation in community activities; Harvey &
Bellack, 2009; Harvey, 2009), it does not necessarily follow that ratings of thought disorder
would be equally reliable, particularly if their reliability has not already been established. In
attempt to gather comprehensive details on changes in goal-directed communication across
multiple indices, third party ratings were selected over self-report assessments. Self-reports
may have been inappropriate because they have poor validity among individuals with chronic
mental illness (Bowie et al., 2007; Sabbag et al., 2011), and there is some question about the
degree of insight into one’s own severity of thought disorder among individuals with
schizophrenia (McGrath & Allman, 2000). However, some agree upon the ability of
individuals with schizophrenia to report on their own thought disorder (Chapman, 1966;
Freedman, 1974; Easson, 1979; Marvin & Melville, 1980; Brier & Strauss, 1983), and
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recently developed third-party and self-report thought disorder measures have been
demonstrated to be highly associated with classic measures of positive thought disorder
(Barrera, McKenna, & Berrios, 2008). While these two new scales have not experienced
widespread acceptance and usage in experimental designs as of yet, future studies evaluating
the efficacy of STEPS may benefit from employing these new measures to evaluate change
across multiple informants. In fact, an increase in a participant’s awareness of their disordered
speech may be considered a treatment goal, as self-monitoring may help improve generation
of coherent speech (Beck, 2009; Pinninti, Stolar, & Temple, 2005).
In-session Errors in Goal-directed Speech
In-session errors were determined by the frequency with which I noted that
participants began speaking in a non-goal-directed manner. All participants demonstrated a
significant decrease in number of errors in treatment sessions relative to baseline sessions.
Communication failures noted as errors included instances of tangents, derailment, failure to
begin telling a story after 10 seconds had elapsed, confusing story elements or characters as in
missing references to characters that had not been introduced or were not present in the comic
stimulus, and sentences that violated syntactic and semantic rules of the English language.
Two demonstrative examples are as follows:
Example 1:
Therapist: “In this comic, a young girl is disappointed when she finds out that her
afternoon plans are ruined because she has to babysit her sister.”
Participant:“I got back problems too; problems with my back.”
Therapist: “I am sorry to hear that. Let’s try a different picture. Are you ready? In
this picture, a girl is very angry at her lazy older sister who never puts
her dishes away.”
Participant: “I’m getting bad thoughts in my mind right now.”
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Example 2:
Therapist: “In this one, an elderly woman, who used to play on a baseball team when
she was younger, is teaching her favourite grandson how to swing a bat.”
Participant:“Uh, a grandpa and his grandson…”
Therapist: “It’s an elderly woman. An elderly woman, who used to play on a baseball
team when she was younger, is teaching her favourite grandson how to
swing a bat.”
In both of these examples there is a failure to convey content appropriate to the task at hand,
though with arguably varying degrees of severity. The first example demonstrates a tangent,
as defined by Andreasen (1979a), wherein the response to the question posed is not only
unrelated but also irrelevant. In contrast, the participant’s response in the second example
demonstrates confusion in reference to characters in the story as he introduces a grandfather
instead of a grandmother even though the prompt clearly refers to the character as an elderly
woman and the comic depicted a woman in a dress. This erroneous attribution is an example
of a speech unclarity that might be captured by the CDI (Docherty, DeRosa, & Andreasen,
1996). While it is still relatively clear that he is referring to the two characters in the comic,
but has simply confused the gender, this may cause some confusion on behalf of the listener.
This confusion would be especially pronounced in an unstructured conversation where there
is no comic reference source to which the listener could refer to understand where the
“grandpa” came from. A speculative interpretation of errors such as these is a lapse in
attentional engagement while the prompt was delivered or deficits in working memory
resulting in inabilities to hold onto information long enough to relay it back to me. Indeed, all
participants’ performance on the attention task was at least one standard deviation unit below
the average suggesting difficulties with attending to, encoding, and holding onto information,
which is in line with previous research suggesting that communication errors evidenced in
individuals with schizophrenia may be related to attentional deficits (Docherty et al., 1996b).
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Alternatively, this may be related to failures in planning (i.e., executive functioning) or
retrieval of the correct word (i.e., semantic disorganization) as these are both typically
impaired in schizophrenia and have been implicated in perpetuating disordered speech (Kerns
& Berenbaum, 2002).
In line with my hypotheses, individuals uttered fewer errors during storytelling in
tandem with the application of behavioural conditioning being introduced with the treatment
sessions. This suggests that participants learned to better articulate their stories in a goaldirected fashion, as expected by the employment of behavioural reinforcement contingency
paradigms suggesting that responses paired with positive reinforcement would increase and
responses paired with positive correction would decrease (Skinner, 1953, 1969)
Communication Disturbances Index (CDI)
Communication disturbances were measured according to the Communication
Disturbances Index (Docherty, DeRosa, & Andreasen, 1996). From this perspective,
communication disturbances are defined as unclarities in meaning of speech from the listener
perspective, such that utterances produced by the speaker make it challenging for the listener
to discern exactly what the speaker is talking about, thereby obfuscating the true meaning of
the utterance.
In accordance with my hypotheses, participants demonstrated a significant decrease in
communication disturbances in both conversations and during storytelling in sessions.
However, this was not true for participant 2 who did not show a significant decrease in
communication disturbances during therapist conversations. While at first blush this may
seem like a failure in the goals of STEPS, there is an alternative interpretation when taking
into account the unique mannerisms of participant 2’s speech. The most salient feature of
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participant 2’s disordered speech was not fine errors in communication as would be captured
by the CDI. His communication was fraught with tangents such that he was often unable to
even begin to answer questions in a goal-directed way, thereby precluding the prospect of
becoming derailed in his answers. Thus, unclarities in meaning of speech was not selected as
a treatment target, as the more ostensible tangents barred his ability to engage in goal-directed
communication regardless of whether minor errors in communication were present.
As previously mentioned in the individual case outcomes, participant 3 demonstrated a
significant shift in slope during the baseline sessions of storytelling suggesting that he may
have improved purely as a function of telling stories and being enrolled in STEPS. It is
plausible that he may have made fewer errors through repeated practice of telling stories over
the three weeks of baseline. Alternatively, I may have unknowingly relayed cues conveying
that he had made errors during baseline storytelling, which may have inadvertently served as
‘positive corrections’ before application of intervention techniques formally began in
treatment sessions. However, a visual inspection of the graph suggests that it is more likely
that a possible decrease in slope across baseline sessions may be due to the substantial
variability in his performance over time. The magnitude of this variability is mirrored in the
treatment sessions, which makes it difficult to interpret whether there was any true change in
communication disturbances during storytelling for participant 3.
Surprisingly, there is no discernable pattern of change in the assessments or during
shadow sessions across all three participants. In fact, while difficult to state with absolute
certainty, there appears to be an upward trend (see Table 7), suggesting that all three
participants committed more communication disturbances as time passed in treatment. It
would seem that improvements evidenced in sessions with me did not transfer to interactions
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with the assessment administrator or the shadows, suggesting that improvements in clarities of
speech may be circumscribed to interactions with the person whom corrects instances of
communication errors. If this is the case, it may have important implications for future
applications of STEPS in that errors may need to be pointed out in the situations in which
disordered speech is needed to change. For instance, if the end goal is to have the client
engage in more goal-directed communication in therapy sessions, it may be necessary for the
same therapist to administer STEPS. An alternative explanation is that there is much
variability in these data in general, which obscure any treatment effects with assessors and
shadows because these sessions occur much less frequently than sessions with me indicating
that failure to capture change may be an artifact of too few data points rather than a failure to
generalize improved communication skills to conversations with the assessor and shadow.
Another alternative reason for this lack of transference and increase in errors toward the end
of shadow sessions may be that the questions provided to shadows to use in conversations
(see Appendix H) may have elicited thought disorder-like communication given their broad
scope, somewhat unusual content, and unstructured nature. This was certainly not the purpose
of these questions, but their use, especially toward the end of shadow sessions when it is
possible that shadows and participants had less to talk about once initial pleasantries related to
getting to know one another were over, may have unintentionally elicited more disordered
speech from participants.
The average number of communication disturbances per 100 words identified in this
sample was substantially lower than the total number identified in other samples. In this
sample the average number of errors across participants ranged from 0 to 5.4 in each session,
wherein the average for all sessions (assessments, shadow, baseline, treatment) for all
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participants was 1.21 (SD = .85). This is much lower than the typically reported 3.01 (SD =
2.5) in individuals with schizophrenia. In fact, it more closely resembles average number of
errors committed by controls of .86 (SD = .59; Docherty, DeRosa, Andreasen, 1996). There
are a host of explanations that may shed light on this discrepancy. Firstly, the samples of
speech from which these normative averages are derived from a single interview, during
which subjects uttered a mean of 1449 (SD = 971) words. Thus, these instances are
differentiated from the settings in which STEPS ratings are derived from number of words
spoken during unstructured interviews in which subjects uttered more words than the average
number uttered during therapist conversations (M = 406.21, SD = 201.10), storytelling (M =
330.07, SD = 197.45), shadow sessions (M = 694.67, SD = 197.45), and assessment
conversations (M = 568.33, SD = 201.10), and the fact that the ratings from this sample were
collected over several time points. The total number of words is an important distinction
because individuals with schizophrenia tend to engage in more disordered speech when they
speak for longer periods of time (Pinninti, Stolar, & Temple, 2005), suggesting that even
though both samples reported the number of errors per 100 words, there may have been
quantitatively different distributions of errors in the sample that spoke for longer. Indeed,
Docherty and colleagues report that the average number of words spoken in the interviews
were 1449 (SD = 971), which is much different than the few hundred words spoken during
sessions in this sample. Another interpretation is that it is difficult to know whether the
individuals enrolled in STEPS represent a subset of individuals in larger samples who simply
produce fewer communication errors. This is may be a viable interpretation, particularly in
light of the large standard deviation of errors reported by Docherty and colleagues (1996a).
However, the claim that this sample is less severely ill in terms of severity of thought disorder
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is not corroborated by the z-scores of the TLC, which is rated following an unstructured
conversation, suggesting that this sample is just as ill if not more so than other samples.
Finally, due to the large number of transcripts and limited time available to analyze all of the
data collected in this study, it was not possible to have more than one rater code all of the data.
While I did reach acceptable inter-rater reliability with the coder in training, the eleven
transcripts used for practice pale in comparison to the hundreds that were coded for all three
participants. Thus, there may have been errors missed in coding that would otherwise have
been identified had there been time to train an additional rater.
Overall, the CDI was a relatively useful indicator of disruptions in communication
uttered by the participants. While extremely useful in identifying failures in communicating
information from the listener perspective, it did not fully capture the global concept of goaldirected speech. This may be particularly true of the storytelling components that were more
structured and it was implied that the listener had the same knowledge as the speaker about
the comic. Communication disturbances may be more important to consider in the context of
unstructured conversations where it is each speaker’s job to ensure that the listener is
following their line of thought. Thus, the changes in communication disturbances should be
interpreted in the larger context of all the results taken together and not as a sole indicator of
treatment effectiveness.
Latent Semantic Analysis (LSA)
The employment of LSA in this type of experimental design was a novel application
of computational modeling. I hypothesized that there would be an increase in participants’
coherence during both unstructured conversations and in storytelling. In line with the
underpinnings of LSA, an increase in coherence would suggest that the two vectors (i.e., the
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therapist’s utterance and the subsequent participant’s utterance in response) are more
semantically related meaning that similar topics are being discussed between the two parties.
Participants’ coherence improved in storytelling indicating that the stories were more related
to the prompt during treatment sessions than during baseline sessions. However, as with the
CDI, participant 3 demonstrated a significant shift in slope during the baseline sessions
suggesting that he may have improved in telling stories due to practice effects or some other
extraneous factor unrelated to the application of behavioural conditioning contingencies
introduced at the time of treatment. Of particular interest for improvements in coherence were
the unstructured conversations as these presented a more challenging task for participants to
engage in coherent communication as the storytelling coherence values are based upon stories
generated in response to a specific prompt, whereas in a conversation sustained coherence is
best achieved through continued engagement with the other speaker. In the latter case, each
response uttered by the participant is directly compared to the preceding sentence uttered by
the therapist, suggesting that over time, a high average coherence for a given conversation
would be a reflection of the participant’s ability to continuously respond in a goal-directed
manner. Results reveal that participants 2 and 3 demonstrated an increase in coherence during
therapist conversations. Furthermore, all participants appear to have improved to some degree
in the assessments and during shadow sessions suggesting that ability to respond to speaker’s
utterances in a goal-directed manner was translated to interactions with conversational
partners other than the primary therapist.
While the application of computation modeling is an exciting avenue for this project,
the utilization of LSA was laden with difficulties that may have implications for the
interpretability of the improvements discussed here. Firstly, as this is a new application for
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LSA, it is not possible to ascertain details on the clinical meaningfulness of the changes
evident as a function of STEPS. There is no normative data available on the coherence values
typically evident in conversational speech among individuals with schizophrenia. Secondly,
LSA yielded much noise in terms of coherence values, and while these data were closely
cleaned in a systematized fashion, this ‘cleansing’ was a difficult task. Random, unanticipated
events such as times when a participant almost verbatim repeated what the speaker had said to
them hamper the interpretability of LSA in this study. For instance:
Participant: “Blue is my favourite colour.”
Therapist: “Yeah?”
Participant: “Yeah.”
The coherence value associated with these last two vectors is close to 1.0 (the ceiling), but
this does not demonstrate heightened goal-directed speech as this is simply repetition of two
words. The participant is confirming that the therapist’s response to the fact that the
participant’s favourite colour is blue. All 550 transcripts were carefully edited (see Appendix
A) to remove these types of spurious relations, but it is possible that some instances were
missed thereby inflating the coherence values to suggest more goal-directed speech when
really there was just more semantic overlap because identical phrases were used by both
parties. Secondly, it was observed that much of the speech generated by these three
participants could be described as a loosening of associations such that the participants’
speech slowly slipped off track, but was not so pathological as to be captured by the loosening
of associations subtype on the TLC. This loosening of associations would likely impair
conversational speech, especially in instances where the participant speaks for long periods of
time without interruption, as was the case for participant 1. From this perspective, it is not
surprising that participant 1 did not demonstrate an improvement in coherence as his
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responses were notably related at the start of the utterance but slowly became derailed and
drifted away from the initial point of origin. Finally, as coherence values were computed
between each vector, it was not possible for LSA to take into account the context or theme in
which a given sentence occurred. By way of example, a conversation may take the following
form:
Speaker 1: “I just saw that newly released movie with Nicholas Cage.”
Speaker 2: “That sounds fun! How was the movie?”
Speaker 1: “The movie was great, I really liked it a lot.”
Speaker 2: “That’s good that you liked the movie. I really want to see it. How was
Nicholas Cage?”
Speaker 1: “Abysmal, as always.”
In this example, it is clear that speaker 2 is asking about Nicholas Cage’s acting in the movie,
but the response neither acknowledges the existence of the movie mentioned in the previous
sentence, nor mentions that their review of acting capabilities is specifically in response to the
query about Nicholas Cage. Thus, the coherence value shared between the last two vectors
would be much lower than it would be were LSA able to account for the theme or context to
which all of the above vectors are related (i.e., the movie).
Thus, as with the communication disturbances measure the results ascertained through
LSA need to be interpreted both in the grand scheme of other indicators of change in this
study and with the relative merits and short fallings of LSA as they apply to its utility in
evaluating changes in goal-directed speech after completion of STEPS.
Social and Adaptive Functioning Evaluation (SAFE)
The SAFE was included as an exploratory way to assess whether changes in
communication skills affected social functioning on the ward. Given the relatively short
intervention time and the fact that STEPS was not paired with any social skills training it is
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not surprising that these improvements did not translate to gains in functional behaviour. The
small changes evident in the SAFE are likely attributable to natural variation and test re-test
reliability (Harvey et al., 1997). It was not hypothesized that changes would manifest in social
functioning, but it is possible that they might should STEPS be offered in conjunction with
social skills training programs or an intervention that incorporates role-plays wherein
participants are given the opportunity to gain social skills and have an avenue through which
newly acquired gains in goal-directed speech may be put into practice. While there may have
been an improvement in goal-directed speech there are numerous reasons that this may not
have translated to increased social functioning. The possible lack of insight may have
impeded participants’ awareness that changes had taken place; therefore, they had no reason
to engage with others more frequently. Also, we had no measures of social anxiety or
evaluation sensitivity, so if either of these factors were at play they may not have been
inclined to interact with others even if they were aware that they had improved their
communication skills. Finally, an improvement in goal-directed communication does not
mean an improvement in social skills per se; better ability to answer a question does not
translate to heightened ability to initiate and maintain social contacts. It is important for future
studies to incorporate social skills training or some additional component that could facilitate
the transference of these skills and demonstrate a possible additive effect of social skills
training and STEPS.
Affectively Valenced Stories
While it was not specifically hypothesized that I would observe differences in the
affectively valenced stories generated by participants, the prompts were carefully worded and
valenced in attempt to control for differences in performance. The notion of affective
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reactivity of speech posits that individuals with schizophrenia elicit more disordered speech
when discussing negative topics, as this is associated with general physiological and
phenomenological reactivity (Docherty et al., 1996a; Docherty & Hebert, 1997; Docherty,
Rhinewine, Nienow, & Cohen, 2001). Overall, it would appear that participants made more
storytelling errors, demonstrated more communication disturbances, and elicited less coherent
speech when elaborating on prompts that were negatively and neutrally valenced. While there
is reason to expect more errors during the negative stories, this was not anticipated to be
evident in the neutral stories. A possible explanation for this phenomenon is that the neutral
prompts boasted less contextual information, which might be interpreted as being more
ambiguous. Assuming that the former conclusion is true, it may be the case that the
ambiguous prompts were associated with more anxiety or stress thereby introducing error into
the stories. This coalesces with evidence suggesting that individuals with schizophrenia show
increased disconnected speech when questions are unstructured (“without clear and specific
discourse topics”; Barch & Berenbaum, 1997). Overall, while there were some differences in
performance across valences, this was not considered as a factor in main analyses because the
valences were equally interspersed throughout baseline and treatment sessions meaning that
any differences in performance due to valence would produce a similar effect across all
sessions.
Notwithstanding the limited transference to some conversational interactions,
altogether these results provide promising evidence to suggest that a behaviourally based
conditioning treatment can promote incremental gains in goal-directed speech in individuals
with schizophrenia. These findings are novel in that they suggest that disordered speech can
be targeted through STEPS protocols that dictate the use of reinforcement and punishment in
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a standardized format, implementation of specific goal-setting based on measurements of realtime performance within therapy sessions, and employment of predetermined topics designed
specifically to elicit continuous speech to allow for implicit learning to take place. This is
especially important given the high prevalence rate of thought disorder (20-50%; Andreasen
& Black, 2005; Breier & Berg, 2003) and the tremendous disability associated with
schizophrenia symptomatology, specifically that which is related to the presence of thought
disorder.
Limitations

!

While these findings provide compelling evidence to suggest that thought disorder
may be pliable and amenable to change using operant conditioning procedures, there are a
number of limitations that should be acknowledged which may temper the larger implications
of this study.
One such limitation is that, for several reasons elaborated upon below, it is difficult to
rule out possible sources of error in the ratings on the TLC and third party assessments of
thought disorder. Previous research has demonstrated that thought disorder measures can
produce variable results over time (Andreasen, 1979a; Davis, Simpson, Foster, Arison, & Post,
1986), which may be a reflection of fluctuations in the natural variability in expression of
thought disorder that wax and wane in the presence of psychotic symptoms (Docherty, Cohen,
Nienow, Dinzeo, & Dangelmaier, 2003).
Given the small-scale design of this proof of principle study it was not possible to
ensure that raters were blind to beginning and end points of the treatment, which may have
inadvertently resulted in raters attempts to confirm or disconfirm hypotheses of STEPS
promoting reductions in thought disorder symptomatology. However, the PhD level graduate
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student who conducted these assessments received extensive training on the TLC by a senior
clinician with more than 500 ratings on the instrument, Dr. Christopher R. Bowie, and was
kept blind to participant progress over the course of treatment. The trained lab staff member
who coded the transcripts according to the CDI was aware that the treatment was intended to
increase goal-directed speech, but not that these possible changes would be evident at a
specific time point (i.e., after the beginning treatment sessions). This individual coded all
sessions for the three participants twice from start to finish to avoid issues related to
identification of more or less communication errors as a function of familiarity with the CDI
coding procedures. Unfortunately, it was not possible to keep the primary therapist, myself,
blind to the stage of treatment. Future studies should endeavor to keep all raters blind to the
stage of treatment for STEPS participants. Furthermore, in addition to the aforementioned
limitations of using a third party rating, another possible hindrance is that the psychiatrist had
a long-standing relationship with all three participants, which may have resulted in ratings at
each assessment time point being reflective of his aggregate long-standing knowledge of their
communication difficulties bleeding into ratings at these specific time points. Finally, there
were no formal standardization procedures in place for the completion of the third party
measures; some interactions were shorter than others and at times there was a psychiatry
resident present during the interviews upon which these ratings were based. If evaluation
sensitivity (Grant & Beck, 2009) was indeed an issue for these individuals, it may have been
especially likely to moderate expression of thought disorder in the presence of a ‘stranger’
(i.e., the psychiatry resident with whom the participants were less familiar). These limitations
make it difficult to disentangle changes in thought disorder that may be an artifact of
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extraneous variables that are unrelated to differences affected mainly by the treatment
intervention.
A possible confounding variable is that of demand characteristics (Orne, 1962) that
may have influenced the behaviours of participants, resulting in attempts to perform in a
specific manner during treatment sessions, assessments, and shadow sessions. Based on our
current state of knowledge about the degree of insight individuals have related to thought
disorder (McGrath & Allman, 2000), it is possible, though unlikely, that efforts to perform
‘well’ would have explicitly resulted in improvements per se. However, Grant and Beck
(2009) demonstrated that evaluation sensitivity may be a moderator of expressed thought
disorder. To this end, in situations where participants felt they were being evaluated, they may
have performed differently, which may have subsequently caused them to underperform by
producing more errors because of the compounded stress of attempting to perform well.
The rationale for selection of inpatients for this study was predicated on the idea that
inpatients would likely have higher levels of thought disorder as they are more chronically ill
or are likely to be currently in the throws of psychosis. Thus, it was anticipated that these
individuals would exhibit higher levels of thought disorder as previous research has
demonstrated a high correlation between thought disorder and positive and negative
symptoms (Andreasen, 1982). However, there are several reasons that the inclusion of
inpatients might limit the generalizability of these findings.
Firstly, STEPS is relatively intensive (3 visits per week) compared to other treatments
that are typically once or twice per week. In addition to the aforementioned reasons for
inclusion of inpatients, there was the added ease of having the onus placed on the therapist to
visit participants on the inpatient units, thereby reducing the burden of participants traveling
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to and from appointments several times a week. Indeed, when the inclusion criteria were
expanded to include outpatients, attrition reached 100%, suggesting that the retention of
outpatients may pose a challenge in future studies. Importantly, however, this is not to say
that the implementation of STEPS elsewhere would not be successful. Many mental health
centers with outpatient services offer daily social skills groups, vocational services, and
cognitive remediation therapy groups and experience relative success in terms of retention of
clientele. The differentiating factor in this study may have been that participants were not
already associated with the Cognitive and Psychotic Disorders laboratory and the start of
STEPS signaled a change in their daily lives with a new therapist with whom they had not had
previous contact. It stands to reason that STEPS could be successfully implemented into
existing programs that already offer daily programming for outpatients. Alternatively, STEPS
could be offered in conjunction with other treatments such as cognitive behavioural therapy,
social skills training, or cognitive remediation therapy, wherein the half hour STEPS session
is appended to one of these other therapeutic modalities thereby reducing the burden of
multiple trips.
Secondly, the availability of opportunities to practice newly acquired goal-directed
communication skills may be somewhat different among inpatients relative to outpatients. It is
difficult to discern how differences in exposure to opportunities to interacting with others may
differ in inpatients relative to outpatients. What we do know is that usage of functional skills
in everyday life predicts performance on standardized tests of these skills (Holshausen, Bowie,
Mausbach, Patterson, & Harvey, under review), thus it would have been informative to
evaluate how these individuals utilized communication in their every day lives. Future studies
should endeavor to gather information about utilization of communication skills and
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frequency of interpersonal interactions in daily life to better understand how exposure to
opportunities to practice communication skills may serve as a moderator of treatment
response to STEPS.
A final, albeit considerably important, limitation is that of the employment of a
multiple baseline case-series design for this study. A multiple baseline design was employed
to allow for the evaluation of how length of time in baseline sessions, wherein there are
opportunities for storytelling, may educe changes in participants’ expression of thought
disorder. However, as I was unable to retain participants in all three lengths of baseline, it is
difficult to evaluate any possible differences. Indeed, participant 3 did demonstrate a shift in
slope across baseline sessions, but due to the variability in performance it is challenging to
determine whether this suggests that the slope shift was because of true ‘improvement’ over
baseline or a byproduct of performance variability. A case-series design was selected because
it is well suited to a proof of principle study to demonstrate the efficacy of a novel treatment
paradigm. This is in line with procedures encouraged by various researchers who support the
use of case-series and small-n designs (Dugard, File, & Todman, 2012). In this regard, the
case-series design served this study well. However, the case-series design is not without its
limitations. Of primary importance were the limitations placed on available statistics to
evaluate treatment effects. Many case-series studies employ the use of visual inspection alone,
while others rely upon methods predicated on seemingly arbitrary cutoffs. Further, while there
are randomization techniques available, this study was largely underpowered to employ these
non-parametric techniques (Dugard, File, & Todman, 2012; Barlow, Nock, Hersen, 2009),
and parametric statistics are overtly discouraged if not explicitly rejected (Barlow, Nock,
Hersen, 2009). As such, the statistical computations selected for this study were somewhat
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crude in their evaluation of statistical significance, and PEM (Ma, 2006) does not have an
avenue through which statistical significance could be ascertained. The C-statistic (Young,
1941; Tryon, 1982; Tripoldi, 1994) was selected because it allowed for evaluation of changes
in slope, wherein any shifts in slope during baseline were compared against changes in the
slope of the baseline data appended with the treatment data. Therefore, significant shifts in
slope with both sets of data combined when there was no change in baseline slope were
attributed to being driven by a significant shift in slope during treatment. Conversely, the
PEM approach evaluated the level or magnitude of the shift in observation points. As these
two approaches were effectively evaluating slightly different elements of the data, they did
not converge at times. The C-statistic is hampered by the fact that it could yield a significant
result when the change in slope is significant but does not necessarily equate to a meaningful
difference because the shift is so slight. On the other hand, PEM is highly sensitive to
variability in the data and may mask a treatment effect simply because the change in
performance during the treatment sessions do not reliably fall below or above the median of
the baseline performance. Additionally, both of these approaches are sensitive to
autocorrelation of data, defined as a correlation between data points such that they are not
independent of one another as is the case with data from a single person obtained at multiple
time points in a time-series design such as this one. Finally, both of these analyses were
susceptible to changes in number of data points. This may have been especially applicable in
this sample as the participants differed in the length of baseline exposure. However, taken
together the interpretation of these two approaches in synchrony allows for a global
understanding of the change in performance in terms of level and slope shift to evaluate the
effectiveness of STEPS on goal-directed speech. In light of the promising results presented
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here, future studies may benefit from larger scale open trials or randomized controlled trials
that allow for the employment of statistical procedures that can evaluate important moderators
and mediators of treatment effects.
STEPS as a Stepping Stone: Future Directions

!

There are a number of avenues for future research in addition to those already
discussed above. STEPS is perhaps best described as a promising treatment solidly founded in
behavioural conditioning that is currently in its infancy. As such, it would greatly benefit from
larger scale replications with individuals of varying profiles of thought disorder.
Proposed First Steps
It is especially important that future studies employ the use of a more comprehensive
battery of assessments; this would proffer a two-pronged benefit. Firstly, inclusion of
additional assessments that index change from baseline to post-treatment will be an essential
criterion for future studies. We are presented with the challenge of identifying assessments
capable of capturing treatment effects that are in part specific to each individual’s
idiosyncrasies, thereby underscoring the need of assessments for which the sum of their parts
are greater than the whole as global measures afford little information for individual case
improvement. It is especially important that we continue developing and improving existing
thought disorder measures to avoid the situation wherein treatment outcomes risk outpacing
our ability to adequately measure treatment response. Given the known functional deficits
associated with thought disorder, perhaps we might consider assessment tools that index the
degree to which disordered speech is judged as interfering with everyday life and functional
skills rather than measuring the magnitude of expression of these communication
abnormalities in short interviews. With this in mind, we are presented with the unique
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opportunity to take advantage of measures originating from other settings and bask in the
benefits of cross-pollination of multiple research paradigms. Borrowing techniques and
assessments such as interchain dependencies evaluating how individuals respond in
interactions based on previous behaviour of their conversation partner and topic following
evaluating how an individual follows the topic of conversations with others (e.g., Tracey,
1987; Wooffitt, 2005), or global discourse markers that convey to the other speaker that an
individual has not yet finished their thought (e.g., Lenk, 1998). We may also consider
capacity-based measures of social and communication skills (i.e., role-plays) requiring
demonstration of discourse skills in unstructured settings such as the Social Skills
Performance Assessment (SSPA; Patterson et al., 2001), or recently developed virtual reality
role-plays (e.g., Park et al., 2011) from social skills training paradigms (Roberts & Penn,
2009; Kurtz & Meuser, 2008).
A second benefit of a more comprehensive battery would be to include measures that
may be considered as mediators and moderators of treatment success. Of primary importance
would be a neurocognitive battery, particularly that which focuses on domains previously
identified as being related to thought disorder such as executive functioning (Docherty &
Gordiner, 1999; Kerns & Berenbaum, 2002), working memory (Docherty et al., 1996a, b;
Barch & Berenbaum, 1997; Melinder & Barch, 2003), attention (Subotnik et al., 2006), and
processing semantic information (Kerns et al., 1999; Goldberg et al., 1998; Kerns &
Berenbaum, 2002). Perhaps a better understanding of these intricate relations between
neurocognitive domains and treatment outcome would further elucidate our understanding of
etiological mechanistic underpinnings of thought disorder and their role in expression and
pathogenesis of disordered speech.
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An additional area of future examination could be an evaluation of several variants of
the reinforcement contingency paradigm. It may be the case that reinforcement need be
offered more often than once every 5-minutes as is the current protocol for STEPS; the
ongoing green light in instances of continuous goal-directed speech may not be salient enough
a reward to make the person likely to do it again. Similarly, the presentation of a red light and
application of positive correction from the therapist may not be aversive enough to deter
future instances of that behaviour. STEPS is predicated on this association being formed and
that it be a strong formation. As Skinner (1984) would likely have predicted, if this
contingency is not strong it is unlikely that the treatment will yield optimal effects in
decreasing disordered speech. A fine analysis of the key therapeutic ingredients in STEPS is a
crucial next step.
It will also be important to determine the optimal length for STEPS. How much
exposure is enough? Perhaps the length of treatment should be longer as this is the case for
other communication disorders (e.g., Casey, 2011: 13 weeks), previous case studies in
schizophrenia for thought disorder (e.g., Clegg et al., 2007: 25 weeks), and social cognitive
skills training (e.g., Horan et al., 2009: 6 weeks). Similarly, other widely employed treatment
modalities such as cognitive remediation therapy and cognitive behavioural therapy extend for
anywhere from 5-104 weeks (see Wykes et al., 2011; Lynch et al., 2010). A shift in length of
treatment for STEPS may be necessary in order to yield optimal improvements. It is a
challenge to know how many more sessions are necessary to yield the best results. In the
present sample, it is possible that longer time in treatment may have translated to more
substantial, longer standing treatment effects as individuals demonstrated a drop across
multiple indices at the end of treatment. Perhaps these changes may have been even further
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enhanced had the treatment extended for longer. A possible design for future studies may be
to select specific goals for the participant a priori and suspend treatment either when these
goals are met or the performance asymptotes suggesting that further improvements require
intervention outside of the purview of the STEPS protocol.
Stepping Up to the Plate
Though initial conceptualizations of thought disorder in schizophrenia emerged over a
century ago (Bleuler, 1911; Kraeplin, 1919), we find ourselves no closer to a reliable means
of treating this devastating symptom. Recent proposals from leaders in the field have stated
that the next stage for thought disorder is the development of treatment paradigms that are “a
combination of cognitive remediation, social cognitive training, and individualized behavioral
interventions, targeting the specific types of communication failures that occur most
frequently in an individual’s speech” (Docherty et al., 2012). Given the staggering functional
and monetary costs associated with schizophrenia, it is high time that we begin testing the
effectiveness of evidence-based treatment paradigms in an effort toward developing more
specific interventions that can attenuate the burden of schizophrenia related symptomatology.!
STEPS presents a top-down approach to first treating the presenting symptom and then
simultaneously offsetting burden for individuals afflicted by schizophrenia and using
knowledge gained in the treatment process to better understand the etiological pathogenesis of
disordered speech. As STEPS is in its infancy, it is certainly not a giant leap forward, but it is
indeed, a step in the right direction.
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Appendix A Screening Procedures for Latent Semantic Analysis

!
The following procedures were systematically applied on all transcripts to avoid the
coherence values yielded by Latent Semantic Analysis under or overestimating the semantic
relatedness of each given pair of vectors.
First screen cleaning process:
(1) Segments spoken by one person in without interruption from the other speaker should be
entered on one line.
(2) Only the first letter of each segment should be capitalized. All other capitalizations
including the names of places, people, etc should be in lower case. This is especially
important to correct if you have combined segments that were previously on separate lines.
(3) All punctuation is removed EXCEPT for the period or question mark at the end of a
segment. Remove all commas, ellipses, periods that previously separated segments, and
apostrophes. This means that all contractions all need to be changed into their full form (e.g.,
I’m should be re-written as I am; They’re should be re-written as They are).
(4) Each segment needs to have at least two spaces after it (i.e., literally hit the space bar
twice after each segment).
(5) Either remove or change all names of people or locations. If you change the name to
something else it needs to be consistent within the script. For example, if you change
Katherine to Sarah, all of the Katherine’s need to be changed to Sarah.
(6) No colloquial terms (e.g., OK, yeah, yup).
(7) Any stuttering needs to be deleted and written out in its simplest form.
(8) Use American spelling where possible (e.g., behavior instead of behaviour).
EXAMPLE
Initial script:
Patient: Hi Katherine.
Therapist: How’re you doing today?
Patient: I’m g..g.. good; it’s a good day. I’m looking forward to going downtown Kingston.
Patient: How are you?
Therapist: I’m OK, thanks for asking.
Edited script:
Patient: Hi sarah. ...
Therapist: How are you doing today? ...
Patient: I am good it is a good day I am looking forward to going downtown. how are you? ...
Therapist: I am okay thanks for asking. ...
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After the latent semantic analyses had been run, it was possible to view the exact coherence
value associated with each pair of vectors. Coherence values associated with the following
issues were deleted from all baseline and treatment therapist conversations, baseline and
assessment storytelling, all assessment time points, and all shadow conversations.
Second screen cleaning process:
(1) Any colloquial terms or phrases unrecognized by LSA (e.g., “How is it going?”, “What is
up?”)
(2) Any words unrecognized by LSA (e.g., “KitKat bar”, “linebacker”, “The Simpsons”)
(3) Instances of direct mimicry that are goal-directed in essence but artificially drive up
average coherence values because they are literally the same word (e.g., Therapist: “Yes?”,
Patient: “Yes”). Note: this was only applied in instances where the repetition of words was
not for the purposes of clarification.
(4) Prosocial noises unrecognized by LSA (e.g., “Mhm”)
(5) Prosocial instances of utterances that did not interrupt the speaker, but were offered as
encouragement to continue talking (e.g., Therapist “I was walking to the store”, Patient:
“Yeah”, Therapist “…to meet my friend.”)
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Appendix B Third Party Independent Measure of Formal Thought Disorder

Date: ____/____/________
Assessment (circle one):

Participant ID: TD______
Baseline

Post-treatment

Follow-up

10 point Likert-scale ranging from an absence (0) to an extreme form (9) of the target speech
abnormality. Please circle the most appropriate number denoting the severity of each item
observed in the most recent interaction with the client.

0
1
3
5
7
9

Anchors for item ratings:
Label
Description
Absent
Not evident at any point over the course of the interview
Questionable May occur once or twice, but frequency is not beyond that which could
occur within a normal conversation with healthy individuals
Mild
Some occurrence of item description wherein frequency is stable, but not
such that it dramatically influences progress of interview.
Moderate
Present for approximately half of the interview, and, if applicable, causes
some difficulty for the interviewer to attain answers to his or her questions
Marked
Occurs for approximately three-quarters of the interview, and, if applicable,
causes much difficulty for the interview to progress but not such that it must
be cut short
Extreme
Frequency of item description occurs constantly or almost constantly, and, if
applicable, causes severe impairment in ability to engage in conversation
wherein interview may be impossible and may be terminated due to
incomprehensibility
1. Poverty of Speech
The individual displays a restriction in the amount of spontaneous speech, wherein responses
to questions are brief and unelaborated. This may manifest as monosyllabic replies or
questions left unanswered. This general lack of speech must persist even when the interviewer
allows the patient adequate time to answer and elaborate on his or her answer.
0

1

2

3

4

5

6

7

8

9

2. Tangentiality
The individual responds to a question with content that is either related in some distant way or
completely unrelated and seems totally irrelevant. The immediate response to any given
question must be tangential in nature for this descriptor to apply (i.e., if tangentiality occurs
mid-response after the individual has already engaged in goal directed speech related to the
question at hand, this item does not apply).
0

1

2

3

4

5

6
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3. Derailment/Loss of goal
The individual answers a question wherein the response is at first related but ideas slowly slip
off the track and onto another topic, which may be obliquely or completely unrelated. The
individual may waver between multiple topics. The presentation of derailment may occur
suddenly or, more commonly, as a slow slippage from the initial topic wherein the individual
gets progressively further away from the subject and does not return to it. The individual may
lack awareness that this is occurring.
0

1

2

3

4

5

6

7

8

9

4. Circumstantiality
In responding to a given question the individual includes an excessively tedious amount of
detail. Generally the pattern of speech is indirect and delayed in reaching the goal of the
question. Note: Given enough time the individual would reach the point, it would just take an
inordinate amount of time to get there because of the “long-winded” nature of the answer.
0

1

2

3

4

5

6

7

8

9

5. Increased Response Latency
The individual takes a notably longer time to answer questions than is considered normative.
This may present as the individual seeming distant and the examiner may wonder if the
individual had heard the question at all. If prompted by the interviewer the individual will
usually note having heard the question but was having difficulty forming a response.
0
1
Occasional

2
3
4
5
6
Several Seconds 10-15 seconds

7
8
9
Exaggerated pause

6. General Lack of Goal-Directed Speech
Taking into account all aforementioned specific types of speech abnormalities, the overall
inability of the individual to engage in goal-directed communication as evidenced by their
ability to answer questions when asked and remain on subject matter germane to the question.
A rating of their overall inability to “answer the question”.
0

1

2

3

4

5

6

7

8

9

7. General Incoherence of Speech
Taking into account all aforementioned specific types of speech abnormalities, this item
pertains to the individual’s inability to engage in coherent communication as evidenced by
their engagement in disorganized speech that is riddled with non-normative pauses or
incomplete sentences. A rating of their overall inability to produce a fluent and semantically
accurate response irrespective of whether it answers the question.
0

1

2

3

4

5

6
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Appendix C Example of Comic to Elicit Continuous Speech
Comic 1:

Comic created on pixton.com

Positive Prompt: The grandchildren are eagerly learning how to bake their favourite treats
from their grandmother.
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Appendix D Assessment Order and Administration Time
Baseline Assessment Order and Administration Time
Measure
Administration
Time (minutes)
Recording of unscripted conversation
10
(TLC)
SANS & SAPS
45
Digit Span (Forward & Backward)
5
Total Time
60
Post-treatment and Follow-up Assessment Order & Administration Time
Measure
Administration
Time (minutes)
Recording of unscripted conversation
(TLC)
10
SANS & SAPS
45
Total Time
55
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Appendix E Breakdown of Sessions
For an individual randomized to have the prompts introduced in the order of Positive,
Negative, Neutral:
Baseline Session (24 minutes)
Activity
Talking – no specific topic
Positive Topic
“Break” – different topic or silence
Negative Topic
“Break”
Neutral Topic
Positive or Neutral Wrap-up

Time Allotment
5 Minutes
5 Minutes
1 Minute
5 Minutes
1 Minute
5 Minutes
2 Minutes

Note: There is no treatment applied during the baseline sessions. They follow a similar
structure (comic presentation and storytelling) to the treatment sessions but no therapeutic
feedback is given. All baseline sessions are audio recorded. There are no assessments
completed (e.g., Digit-span) during the baseline sessions, these are completed during the three
assessment periods (baseline assessment, immediately after treatment commences, and
follow-up).
Treatment Session (29 minutes)
Activity
Talking - no therapeutic techniques applied
Positive Topic
“Break” – different topic or silence
Negative Topic
“Break”
Neutral Topic
Performance component
Positive or Neutral Wrap-up

Time Allotment
5 Minutes
5 Minutes
1 Minute
5 Minutes
1 Minute
5 Minutes
5 Minutes
2 Minutes
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Appendix F Session Tracking Sheet
Clinical Research Notes
Study: STEPS
Subject ID: TD___
Therapist/Administrator Name (initials only): _____
Date (day/month/year): ____/____/____
Context (circle one):

Baseline Ax Completion Ax Follow-up Ax
Shadow Session
Treatment Session

Duration (minutes): _____
Session Notes:

Signature: ________________________
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Appendix G Screenshot of Stimulus Presented During Treatment
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Appendix H Open-ended Questions for Shadow Sessions

Study: STEPS
Subject ID: TD___
Therapist/Administrator Name (initials only): _____
!
!
!
What is a regular day like for you?
!

Tell me about your ideal day.

!

Tell me about a childhood memory.

!

What is your favourite animal and why?

!

What activities do people generally do in the course of a day?

!

If happiness were the national currency, what kind of work would make you rich?

!

In your opinion, what is the best thing about being alive?

!

What would you do differently if you knew no one would judge you?

!

What makes you laugh?

!

If you had to teach something, what would it be?

!

If you could get a message across to a large group of people, who would those
people be, and what would your message be?

!

If you joined the circus, what act would you most want to perform?

!

What is the purpose of government?

!

How can the rate of divorce be brought down?

!

If you had to be trapped in a TV show for a month, which TV show would it be?

!

If you could have personally witnessed one event in history, what would you want
to have seen?

!

Do you believe honesty is the best policy?

!

How old would you be if you didn’t know how old you are?
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What is one thing you’d most like to change about the world?

!

If you could offer a newborn child one piece of advice what would it be?

!

Would you ever enter a burning building to save someone you didn’t like? Why or
why not?

!

Why do some people believe in God?

!
!
!

If you could have one superpower, what would it be, and why?
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