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ABSTRACT

Introduction: CBTpsych.com is a fully functional intervention that aims at bridging the
gap between Eliza (Weizenbaum, 1966) and modern internet treatments for anxiety
disorders (Helgadottir, Menzies, Onslow, Packman & O’Brien, 2009a). A Phase | trial
demonstrated that two participants no longer met the diagnosis of social phobia on the
DSM-1V and ICD-10 after being treated by CBTpsych.com. The quality of the interaction
appeared to be similar to face-to-face therapy. The automated techniques were successful
in engaging the participants and in encouraging them to log on regularly and complete the
treatment (Helgadottir, Menzies, Onslow, Packman & O’Brien, 2009b). The current

study is a phase 11 trial targeting social anxiety in stuttering.

Method: File audit data were gathered from 10 years of experience in the psychological
management of social anxiety and stuttering (St Clare et al., 2008). This data was used to
create a fully automated human-like intervention using algorithms alone. CBTpsych.com
creates cognitive restructuring exercises, behavioural experiments, and negative thoughts
checklists for the automated treatment program. Furthermore, other features such as
imagery rescripting were incorporated to adhere to the Clark D. M. and Wells (1995)
model of social anxiety treatment. 18 participants presenting for treatment of stuttering
with social anxiety at the Australian Stuttering Research Centre (ASRC) were offered 5
months access to the “computer psychologist”. 16 participants started using the computer
program. The treatment did not involve any contact with clinical psychologists at the

ASRC.
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Results: Post-treatment analysis revealed that of the 16 participants who started using the
program, 78% no longer met the criteria for social phobia. Furthermore, none of the 10
participants who completed all 7 sections of the computer program within 5 months had
social phobia diagnosis at post-treatment. Consequently, in this study the “computer
psychologist” was able to identify the specific problem areas participants reported and to
design individualized formulations and tailored treatment components with corrective
feedback. Furthermore, participants were able to engage in highly specific cognitive
restructuring exercises, and with the help of the computer psychologist managed to build
behavioural experiments to test out unhelpful cognitions. Data from this Phase Il trial
suggest that the computerised treatment protocol can lead to substantial reductions in
anxiety and avoidance, and improve mood and quality of life as measured by the FNE,

SPAI, BDI-1I, UTBAS, SASS and OASES.

Conclusions: The computer psychologist motivated people both to log on regularly (with
use of an automated email process) and to complete the program. It engaged clients in
detailed cognitive restructuring work, creating successful behavioural experiments for
exposure, and producing promising preliminary results. However, these results need to be
tested in a randomized controlled trial to establish efficacy. A RCT is currently under
way. The preliminary findings presented here suggest that it would be viable to develop
this type of treatment intervention for other anxiety disorders. Limitations of this

approach and suggestions for future research are discussed.
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CHAPTER 1 - THESIS OVERVIEW

1.1 Introduction

Fresh air blew over the field of artificial intelligence (Al) in the 1950s. The initial
excitement and optimism of its founders is best described by the famous quote of Herbert
Simon: “I believe that, in our time, computers will be able to do anything a man can do. |
believe that computers already can read, think, learn, create” (Simon, 1965 p. xiii). Yet
the task turned out to be much harder than early researchers anticipated. For example, it
took another three decades (1997) for the first computer to outsmart the top human chess
player (IBM, 2010). This was unexpected, as chess, with its rigid and well-defined rules,
seemed like an easy target for computers to master. Even in this case, the victory in 1997
was primarily due to the use of massive supercomputers and the availability of raw
computational power, rather than the successful mimicking of human strategy, game
play, and intelligence. Despite initial optimism, understanding and reproducing true

intelligence (in a human sense) continues to be well beyond the reach of modern Al.

Eliza was a computer program that was released in 1966, still in the early days of the Al
movement. The program responded to its users’ questions and statements that they typed
on a keyboard. In many cases the users were convinced that a real person was behind the
scenes (Weizenbaum, 1966). However, Eliza was fully automated, and based its output

on algorithms that parsed the user’s input and formulated responses based on a
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programmed model. The model was designed to imitate the style of an empathic therapist

using the Rogerian approach (Rogers, 1951).

Eliza was the first use of automation to create the illusion of human-human clinical
interaction through a human-computer interface. Some work has been conducted to
progress this approach. For example, Colby (1999) has introduced more sophisticated
natural language processing techniques into a program that conducts conversation-style
psychotherapy, including some aspects of cognitive therapy. However, the program still
relies on Rogerian-style questioning, and does not infer or store any patient-specific data

that can be used to customise treatments.

In general, little progress has been made towards algorithmic techniques that are useful
for treating mental disorders. The original goal of Eliza was to demonstrate and advance
Al technologies such as natural language processing and pattern matching. In contrast,
the goal within the clinical psychology community should be the application of these

techniques to real world problems, and rigorous testing to ensure their validity.

The development of fully automated therapists that are indistinguishable from human
therapists remains an unsolved problem, and will continue to be for the foreseeable

future. However, there are techniques currently available in the psychology literature that
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are suitable for automation, when treating specific, well-defined disorders. The goal of
this thesis is to advance the state of the art through the development of an internet
treatment program for social anxiety in adults who stutter, that does not require any

therapist involvement.

Stuttering is a significant problem for the people who suffer from it. Negative peer
reaction towards stuttering has been observed in children as young as 4 years old (Ezrati-
Vinacour, Platzky, & Yairi, 2001; Langevin, Packman, & Onslow, 2009). Furthermore, a
large body of evidence demonstrates that those who stutter are more likely to be bullied
throughout the school years (Blood & Blood, 2004, 2007; Davis, Howell, & Cooke,
2002; Hugh-Jones & Smith, 1999; Langevin, Bortnick, Hammer, & Wiebe, 1998).
Therefore, it is not surprising that social anxiety is highly prevalent in adulthood among
this population, given the high correlation between social anxiety and bullying during
school years (Gladstone, Parker, & Malhi, 2006; McCabe, Antony, Summerfeldt, Liss, &

Swinson, 2003; Roth, Coles, & Heimberg, 2002).

In a recent study, Menzies et al. (2008) found that 60% (18/30) of adults who stuttered
met the criteria of DSM-IV (American Psychiatric Association, 1994) for social phobia.
This same study showed that cognitive behaviour therapy (CBT) can be an effective
treatment for social anxiety in this group. Participants who received CBT, compared to

those who did not, experienced an improved quality of life. Furthermore, the CBT
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treatment resulted in the elimination of their social anxiety diagnoses. However, it should
be noted that the CBT did not change the stuttering severity of the participants, also
referred to as their fluency. In other words, although the CBT was able to successfully
treat the social anxiety associated with the stuttering, it did not have an impact on the

stuttering itself.

The majority of effective speech pathology treatments for improving fluency among
adults who stutter fall under the umbrella of “prolonged speech” or “speech restructuring
treatments” (see Packman, Onslow, & Menzies, 2000 for an overview). The essence of
these treatments is the introduction of a novel speech pattern that is incompatible with the
stuttered speech. Then, fluency is achieved via operant conditioning. Operant
conditioning methods originate in laws that were elucidated by B. F. Skinner while he

was a graduate student at Harvard University early in the 1930s.

Despite immediate positive results from speech restructuring treatments, only one in
every three adults who stutters maintains the improved fluency in the long run (Craig &
Hancock, 1995; Martin, 1981). A recent study focused on a group of 64 adults who
stuttered and who received a successful speech restructuring treatment (lverach et al.,
2009a). The study demonstrated that the presence of a mental health diagnosis was a
useful predictor of relapse at 6-month follow-up. Therefore, targeting mental health

problems in the stuttering population is not only important for its own sake; it may also
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help those who stutter to master speech restructuring techniques, and reduce the chance

of long-term relapse.

1.2 The automation of psychology treatments

Menzies et al. (2008) published the first randomized controlled trial in the adult stuttering
population demonstrating that CBT can help individuals deal with their social anxiety.
The treatment was conducted by a highly experienced psychologist, with 10 years of
clinical psychology experience as well as training and experience with the stuttering

population.

Translating the successful results from Menzies et al. (2008) to the stuttering community
has several barriers. Firstly, most clinical psychologists with extensive experience have
not received training in anxiety in people who stutter. Secondly, the cost of such
treatment, on top of standard speech treatment, would be high. Thirdly, stuttering has
traditionally been managed by speech pathologists with little or no CBT training.
Therefore, delivering the benefits of the Menzies et al. (2008) CBT trial to the

community of adults who stutter presents a significant challenge.

A major goal of this thesis is to address the problem of delivering CBT to the stuttering

community. A “computer psychologist” was developed that could identify the specific
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problem areas patients reported, and design individualized formulations and tailored

treatment components with corrective feedback.

File audit data was gathered from clinical psychologists who had over 10 years of
experience in the management of social anxiety and stuttering. The “computer
psychologist” used this data to formulate cognitive restructuring exercises, behavioural
experiments, and several other novel features consistent with the CBT model of social
anxiety of Clark D. M. and Wells (1995). Furthermore, sample answers were written for
over 1000 of the possible situations that a client might encounter while using the

program, enabling the “computer psychologist” to give automatic corrective feedback.

The “computer psychologist” was implemented as an online website. This had the
advantage that it was easily accessible from anywhere in the world, and could be

accessed by an unlimited number of people at the same time.
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1.3 Thesis contribution

1.3.1 A new paradigm in the treatment of mental disorders

Modern internet treatments for mental health mostly involve a significant degree of
human-human interaction in the form of physical contact, emails or phone calls
(Helgadottir, et al., 2009a). The fully automated approach of this work was made possible
through the use of file audit data from clinical interventions, and this has not been
attempted before. Furthermore, there is an urgent need to test and experiment with

automation within clinical psychology, given its numerous advantages and possibilities.

1.3.2 Novel features for online cognitive behaviour therapy for mental disorders

In the fully automated online CBT treatment, several novel features were used to enhance

the client-computer experience:

Individualized automated corrective feedback: The programs starts by profiling the
idiosyncratic problems of the user. In doing so, the program can deliver a customized
intervention suited to the needs of the user. This gives users valuable insight into whether
or not they are doing the right thing in the treatment program, maximising their treatment

gains. For example, a user with an unhelpful thought such as “I won’t be successful if I

20



stutter”, might be asked to challenge this by having to demonstrate evidence for this
thought. The user might write “this is what my father had once said to me”, and therefore
this would count as evidence. However, a sample answer might point out that the opinion
of one person is not actual evidence and would not stand up in court of law, and that
success depends on so many other things. Therefore, in the next exercise with a different
thought the user would be better at confronting their unhelpful thinking with this
feedback. Building a database with such feedback involved writing thousands of different

clinical interventions, for thousands of different profile possibilities.

Voiceovers: Sound recordings are presented on every single page of the web treatment
program. The voice guides users through the program, giving the feeling that they have
someone “there” with them throughout the therapy. The use of voiceovers allows users to
benefit from a senior clinician with 25 years of experience in managing anxiety. The
voiceovers are delivered dependent on the user’s behaviour. For example, if a user’s
anxiety fails to reduce after a behavioural experiment, the voiceover discusses the need
for the repetition of the task. This further reinforces the feeling that users are interacting

with another human being.

Automated emails: Users participating in the program are monitored by a separate

computer program, and if they have not logged on for a certain length of time they
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receive a reminder to continue the treatment. Automation of this adherence process has

not yet been published in the mental health literature.

Automated time limits: In one published trial (Klein & Richard, 2001), an internet
treatment program set 1 week time limit by which participants had to finish. This resulted
in strong adherence rates. However, the time limits were manually monitored, reliant on
human action. Given the finding of Klein and Richard, a separate fully automated
program was written for this thesis, to monitor the progress of the participant. The users

were given 5 months to finish the program.

1.3.3 Improved access to evidence-based clinical psychology service for the stuttering
community

Only one randomized controlled trial has been published using cognitive behaviour
therapy to target anxiety in stuttering (Menzies et al., 2008). In comparison, in a recent
review, 1165 randomized controlled trials were found of the efficacy of cognitive
behaviour therapy for anxiety in the non-stuttering population (Hofmann & Smits, 2008).
This sheds light on the urgent need for clinical psychology treatment research for anxiety
within the stuttering population. Furthermore, there are currently no studies on a
treatment for social anxiety in stuttering incorporating recent innovations by Clark D. M.

and Wells (1995). One challenge of this thesis was to decide which components to
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include in the treatment, and how to find algorithmic implementations for use by the

computer psychologist.

1.3.4 Determination of the safety and viability of the treatment (Phase 1)

A Phase | trial was conducted to determine the safety and viability of the online
treatment. This is the first study of its kind in social phobia research with no therapist

contact.

The trial involved a case study of two males who stuttered and had a social phobia
diagnosis. After receiving the treatment, both participants no longer met criteria for social
phobia. Also, significant improvements were observed on other psychometric tests,
including measures of unhelpful cognitions, behavioural avoidance, quality of life, and
low mood. The quality of the interaction appeared to be similar to face-to-face therapy,
indicating that the “computer psychologist” established an effective therapeutic
relationship, and that the automated techniques used were sufficiently engaging to prompt

the participants to log on regularly and complete the treatment program.
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1.3.5 Determination of the power and effect size of this treatment (Phase 1)

Following the successful Phase I trial, a Phase Il trial was conducted with 18 participants.
Again, the participants were given 5 months to complete the treatment and were assessed
before and after the intervention. All primary measures indicated that the “computer
psychologist” had sufficient effect size and power to continue on to a randomized
controlled trial. The CBTpsych.com intervention demonstrated large reductions in social
anxiety symptoms. Furthermore, a dose-response relationship was observed, indicating
that the more the participants did of the computer program within the time limit, the

larger the reduction they had in their social anxiety symptoms.

Other measures demonstrated impressive effect sizes, such as reductions in behavioural
avoidance, improved quality of life, reductions in symptoms of depression and reductions
in the frequency of experiencing unhelpful cognition. Finally, 78% of those who started
the intervention no longer met the diagnostic criteria for social phobia after their 5-month

interaction with the CBTpsych.com.
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1.4 Thesis Organization

This thesis begins by reviewing the problem of stuttering in Chapter 2. This includes an
overview of the origins, epidemiology and course of stuttering. Next, early and adult
interventions are explored, and the chapter ends with a discussion of the problem of
relapse from speech treatments. Chapter 3 reviews the origins of social anxiety, as well as
its epidemiology and course. Cognitive models of social anxiety are presented. Chapter 4
provides an overview of treatment options for social anxiety. This includes evidence-
based psychological treatments, drug treatments, and the treatment of social anxiety in
stuttering. Chapter 5 covers the central problem that this thesis attempts to solve. This is
the problem of a lack of delivery of CBT treatments into the stuttering comm