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Abstract 

Background: Therapist-assisted Internet-based Cognitive Behaviour Therapy (TAICBT) 

is an empirically supported method of treating generalized anxiety disorder (GAD).  In 

addition to the cognitive and behavioural elements found within face-to-face Cognitive 

Behaviour Therapy (CBT), TAICBT includes elements of expressive writing, through 

email communication with a therapist.  Expressive writing has been associated with 

positive outcomes; furthermore, certain linguistic dimensions in expressive writing have 

been associated with psychological and physical health benefits, such as less frequent 

use of negative emotion words, and greater use of positive emotion words.  No research 

to date has analyzed linguistic dimensions in client communication over the course of a 

TAICBT program.  Objective: The purpose of the present study was to understand how 

clients with symptoms of GAD are communicating with their online therapists, and 

explore whether their communication style was related to successful participation.  

Research Questions: Six research questions were posed for analyses: Is there a 

relationship between client online communication (i.e., word count and percentage of 

specific word categories) and symptom measures (e.g., general anxiety, work and social 

adjustment)?  Does communication change over the course of 12 modules?  Do 

participants who have completed all 12 modules, compared to those that completed 

fewer than 12 modules, differ in baseline communications submitted to their therapists?  

Do program completers who are classified as symptomatic versus asymptomatic on the 

GAD-7 after program completion differ in overall communication submitted to their 

therapists?  For program completers, do change scores on symptom measures from pre- 

to post-treatment correlate with overall communication?  For program completers, do 

scores on therapeutic alliance, treatment satisfaction, and comfort with emotional 
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expressivity correlate with overall communication?  Method:  Data was obtained from a 

previously-conducted study.  Specifically, written communication submitted to therapists 

by 107 adult clients with symptoms of GAD during the course of a 12 module TAICBT 

program was analyzed along with generalized anxiety, worry, and work and social 

adjustment scores completed pre-, mid- and post-treatment.  Analyses:  Clients’ written 

communication was screened for typographical errors and analyzed by the Linguistic 

Inquiry and Word Count Software (Pennebaker, Chung, Ireland, Gonzales, & Booth, 

2007).  Results: Significant relationships emerged between negative emotion words, 

anxiety words, insight words, and past tense words, with symptom measures of anxiety 

and worry; these categories also changed over time. A higher number of negative 

emotion and anxiety words differentiated clients that dropped out of the program earlier 

versus those that dropped later, and demonstrated a negative relationship with 

therapeutic alliance and treatment satisfaction. Discussion: Results suggest there is 

utility in paying attention to linguistic categories as they can be used as indicators of 

client progress and well-being. Findings improve our understanding of the client 

experience of participating in TAICBT, with some linguistic trends being consistent with 

what clinicians would expect to see from a client's successful participation in therapy. 

Other findings offer new insight into communication that may be particularly relevant to 

clients with symptoms of GAD.  Findings confirm that clients are engaging with the 

program and opening up to their therapists.  In addition to generating new knowledge 

about the process of TAICBT, the potential mechanisms of change, and potential 

predictors of success within TAICBT, the current findings could also facilitate 

improvement in the way TAICBT is delivered in the future. 
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Linguistic Analysis of Communication in a Therapist-Assisted Internet-based Cognitive 

Behaviour Therapy Program for Individuals with Generalized Anxiety Disorder 

Overview 

Generalized Anxiety Disorder (GAD) is associated with significant impairment 

(Andrews, Henderson & Hall, 2001; Kessler & Wittchen, 2002) and a large proportion of 

individuals remain undertreated (Kohn et al., 2004), although effective treatment options 

exist.  Cognitive behaviour therapy (CBT) has been successfully used to treat GAD 

(Lang, 2004) and is considered the standard psychological therapy for patients with 

anxiety disorders (Hollon & Beck, 2004; van Boeijen et al., 2005).  Cognitive-

behavioural models of GAD emphasize the role of worry in avoidance of internal 

emotional experiences or physiological activation, and suggest that the beliefs that 

individuals hold about their worry can serve to maintain worry as a maladaptive coping 

mechanism.  The goal of CBT is to help individuals identify patterns of worrisome 

thinking and behavioural avoidance.  Once maladaptive patterns are identified, clients 

learn adaptive skills like cognitive restructuring and relaxation techniques to combat 

anxiety (Newman & Borkovec, 1995).  CBT has proven to be efficacious compared with 

control groups, and has shown similar effects to pharmacotherapy for anxiety (Hollon & 

Beck, 2004).  

 Given that CBT has been proven as an efficacious treatment, there has been a 

move towards providing it in novel ways, including CBT delivered over the Internet.  

Internet-based CBT has numerous advantages including, anonymity (Caplan, 2003), 

convenience (Abbott, Klein, & Ciechomski, 2008; Beattie, Shaw, Kaur, & Kessler, 

2009), and the opportunity for those without access to in-person services to participate in 

therapy.  Furthermore, Internet-based CBT is a cost-effective intervention (Newman, 
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Consoli, & Taylor, 1999), and can function as a first-line treatment in a model of stepped 

care (Cuijpers & Schuurmans, 2007).  Internet-based CBT (ICBT) programs can be 

administered as self-directed programs or as therapist-assisted (TAICBT) programs.  

Both types of programs provide structured self-help materials presented in accessible 

ways (Andersson, 2009), but therapist-assisted programs add the support of a therapist 

whose role is to provide support, encouragement, and guide therapeutic progress via e-

mail (Postel, de Haan, & De Jong, 2008).  Both TAICBT (Paxling et al., 2011; Robinson 

et al., 2010; Titov et al., 2009), and self-administered CBT (Bell, Colhoun, Carter, & 

Frampton, 2012; Mewton et al., 2012; Roy-Byrne et al., 2010) have been shown to be 

effective for GAD. 

In TAICBT, the client-therapist communication is most often text-based through 

email and online check-ins.  The effect of writing about one’s thoughts and feelings has 

been empirically tested with the expressive writing paradigm (Pennebaker, 1993).  The 

expressive writing paradigm is associated with numerous physical and psychological 

health benefits (Frattaroli, 2006; Frisina, Borod, & Lepore, 2004).  Furthermore, certain 

linguistic dimensions have been shown to be associated with indicators of well-being, 

such as a decrease in negative emotion words and self-referential words, and an increase 

in positive emotion words, cognitive words, and insight words.  Emerging research has 

examined the relationship between linguistic dimensions and treatment outcomes after 

psychological therapy, and has shown links between specific word use and 

psychotherapeutic outcome (Arntz, Hawke, Bamelis, Spinhoven and Molendijk, 2012; 

Zinken, Zinken, Wilson, Butler, & Skinner, 2010), with the strongest results showing 
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that a decline in negative emotion words predicted improvement in symptoms for 

individuals with personality disorders (Arntz et al., 2012). 

Although substantial research exists examining expressive writing and linguistic 

dimensions, there is a paucity of research examining language dimensions over the 

course of psychological therapy.  This area is of particular importance with the 

emergence of TAICBT that involves written expression between patient and therapist.  

Although the literature on the effectiveness of expressive writing shows modest effects, 

the convergence of therapy and components of expressive writing could make findings 

more robust.  The ways in which clients choose to express themselves and communicate 

with their therapists may have a positive or negative impact on their GAD symptoms and 

psychological functioning.  If language dimensions in client communication are related 

to outcome, this could suggest the need for further research on how to best combine 

expressive writing and TAICBT.  Currently, no research has analyzed language 

dimensions of clients with GAD in a TAICBT program; further examination of language 

among individuals treated with TAICBT could generally assist with understanding the 

process of TAICBT.  The purpose of the present study therefore is to understand how 

clients with GAD in a TAICBT program are communicating with their online therapists 

over the course of treatment, and if their communication style is related to program 

completion or improvement in symptoms.  Prior to reviewing the research questions and 

methodology, important literature pertaining to the study is reviewed.  

Generalized Anxiety Disorder 

GAD is a debilitating condition characterized by excessive anxiety related to 

multiple events or activities that causes individuals significant distress or impairment.  
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The lifetime prevalence rate of GAD is 5% (American Psychiatric Association, 2013).  

In terms of course, GAD tends to be a chronic condition that worsens in times of stress 

(APA, 2013).  The impairment that results from GAD is significant.  For example, two 

U.S. National surveys showed that the presence of GAD led to an average of four missed 

days a month from work; impairment that was second only to cancer (Kessler & 

Wittchen, 2002).  A national survey in Australia found similar results, with GAD being 

the third greatest source of impairment, with only cancer and heart disease accounting 

for greater impairment (Andrews et al., 2001).  

In a review of community-based psychiatric epidemiology studies, Kohn and 

colleagues (2004) examined the worldwide extent of the treatment gap of key 

psychological disorders (e.g., schizophrenia, major depressive disorder, bipolar disorder, 

panic disorder, GAD, obsessive-compulsive disorder, and alcohol abuse and 

dependence).  The treatment gap represents the difference between the prevalence of the 

disorder and the proportion of individuals affected that are receiving treatment.  The 

authors discovered a large treatment gap across disorders, ranging from 32.2% to 78.1%.  

GAD exhibited one of the highest treatment gaps, with 57.5% of individuals affected 

remaining untreated, falling only below rates for obsessive-compulsive disorder (59.5%) 

and alcohol abuse/dependence (78.1%).  Reasons cited for not receiving treatment were 

access barriers, delay in receiving treatment, the stigma associated with treatment, not 

having time for treatment, or not knowing where to access services (Kohn et al., 2004).  

While these percentages were based on a global examination, research in North America 

has similarly indicated that individuals with GAD often do not seek psychological 

treatment (Kessler, Keller, & Wittchen, 2001).  It appears however, that they frequently 
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access the health care system regarding concerns about physical health (Kessler & 

Wittchen, 2002).  As a result, patient anxiety is rarely treated because psychological 

concerns are not the focus of the appointment and are seldom detected (Ormel et al., 

1990).  Thus, the treatment gap reported by Kohn and colleagues may actually be an 

underestimate, because individuals who saw a primary health care worker (e.g., general 

practitioner) were assumed to have received help for their psychological condition.  

Bridging the treatment gap is crucial to reducing the impairment of individuals with 

GAD (Kohn et al., 2004), whose suffering is striking because of the availability of 

efficacious treatment options. 

Theoretical Models of GAD 

There are five main theoretical models of GAD that have been reviewed and 

tested (Behar, Dobrow Dimarco, Hekler, Mohlman & Staples, 2009).  Three of the best-

known models utilize a cognitive-behaviour framework: the avoidance model of worry 

and GAD (Borkovec, Alcaine, & Behar, 2004), the intolerance of uncertainty model 

(Dugas, Gagnon, Ladouceur, & Freeston, 1998), and the metacognitive model (Wells, 

1999).  In general, cognitive behaviour therapy (CBT) for individuals with GAD is based 

on the theory that people constantly perceive the world as a dangerous or threatening 

place and develop maladaptive cognitive, behavioural, and physiological responses.   

The avoidance model of worry posits that worry is a verbal, linguistic type of 

thought-based activity as opposed to vivid mental imagery (Borkovec & Inz, 1990).  The 

model suggests that worry serves to inhibit the emotional and somatic experience, as 

well as the processing of fear that is necessary for successful habituation and extinction 

to occur (Foa, Hubert, & Cahill, 2006).  In this model, worry is viewed as an ineffective 
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cognitive strategy employed by individuals as an attempt to problem solve and remove a 

perceived threat, at the same time avoiding aversive emotional and somatic experiences 

that would naturally be encountered upon fear confrontation (Borkovec et al., 2004).  

Worry is negatively reinforced by replacing distressing mental imagery with less 

aversive verbal/linguistic activity, while at the same time, positively reinforced by 

beliefs that worry is adaptive (e.g., for problem solving, motivating performance, 

avoiding future negative outcomes; Behar et al., 2009). 

 The intolerance of uncertainty model suggests that individuals with GAD have 

difficulty coping with uncertain or ambiguous situations, finding them extremely 

stressful and upsetting (Dugas & Koerner, 2005).  These individuals experience 

persistent worry in response to uncertain situations, which leads to negative problem 

orientation and cognitive avoidance.  Individuals who experience negative problem 

orientation perceive problems as threatening, lack confidence in dealing with problems, 

are pessimistic about outcomes of problem-solving attempts, and are easily frustrated 

when dealing with problems (Koerner & Dugas, 2006).  Cognitive avoidance refers to 

strategies that aid in the avoidance of experiencing threatening mental images associated 

with worry (e.g., thought suppression/replacement, and distraction; Borkovec, 1994).  

The chronic worry that results from intolerance of uncertainty leads to maladaptive 

coping, specifically negative problem orientation (when individuals are pessimistic about 

problems and their ability to cope with them) and cognitive avoidance, and this 

maladaptive coping serves to maintain the worry. 

The metacognitive model of GAD proposed by Wells (1999) distinguishes 

between two different types of worry, Type 1 and Type 2.  Type 1 worry includes 
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worrying about non-cognitive events such as external situations.  Individuals faced with 

an anxiety-provoking situation believe that their worry will be helpful in dealing with the 

non-cognitive event they are facing, and they experience this worry until the situation 

has been resolved.  During the course of Type 1 worry, individuals may have negative 

beliefs about worry; Type 2 worry includes then the maladaptive worry about worry, or 

metaworry resulting from these negative beliefs.  Type 2 worry is associated with 

various ineffective coping strategies such as avoidance or reassurance seeking that serve 

to perpetuate the cycle of worry.  According to Wells, it is this Type 2 worry that 

distinguishes those with GAD from non-clinical worriers (Wells, 2005). 

In sum, each model emphasizes specific aspects of the cognitive-behavioural 

framework over others, but overall, these models emphasize the role of worry in 

avoidance of internal emotional experiences or physiological activation, and suggest that 

the beliefs that individuals hold about their worry can serve to maintain worry as a 

maladaptive coping mechanism.  The goal of CBT is to help individuals identify patterns 

of worrisome thinking and behavioural avoidance.  Once maladaptive patterns are 

identified, clients learn adaptive skills like cognitive restructuring and relaxation 

techniques to combat anxiety (Newman & Borkovec, 1995).  The cognitive-behavioural 

framework underlies the development of the Internet-based program used in the present 

study. 

Treatment for GAD 

Cognitive behaviour therapy (CBT).  CBT has been successfully used to treat 

GAD (Lang, 2004) and is considered the standard psychological therapy for patients 

with anxiety disorders (Hollon & Beck, 2004; van Boeijen et al., 2005).  A typical course 
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of face-to-face CBT consists of 12 one-hour weekly sessions, in which the therapist 

follows a structured treatment plan.  Clients are provided with psychoeducation about 

their symptoms and the CBT model of therapy.  Next, clients are taught to self-monitor 

their mood, thoughts, and behaviour.  The concept of self-monitoring is foundational to 

CBT because awareness is a necessary precursor to change.  It is essential that clients 

begin to recognize the associations among their thoughts, feelings, and behaviours so 

they can effectively challenge maladaptive associations (Newman & Borkovec, 1995).  

Treatment teaches clients both cognitive concepts and strategies (e.g., cognitive 

distortions, gathering evidence, cognitive restructuring, core beliefs) and behavioural 

strategies (e.g., applied relaxation training, exposures, behavioural experiments, social 

skills training) to combat their maladaptive responses.  Homework is an expectation for 

most CBT programs, providing a chance for clients to apply the strategies to their lives 

(Newman & Borkovec, 1995). Throughout therapy, cognitive-behavioural therapists 

foster a collaborative relationship, with the therapist and client ultimately working 

together to identify and examine problems and develop and test strategies to target these 

problems (Hollon & Beck, 2004). 

Efficacy of CBT for GAD.  In a recent comprehensive meta-analysis of 

psychological treatments for GAD, Cuijpers and colleagues (2014) analyzed 41 studies 

with 2132 patients with GAD.  Most of the studies used CBT, and the combined effect of 

the treatment groups compared with control groups resulted in a large effect size for 

anxiety, worry, and depression.  The authors found that CBT had long lasting effects, 

with improvements seen at follow-up, and that CBT demonstrated that it may be superior 

to applied relaxation in the long-term.  The authors refrained from drawing conclusions 
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about the differential effect of different types of therapy and pharmacotherapy, reporting 

that there are not enough studies to draw conclusions from at this time.  

The findings from Cuijpers and colleagues (2014) are consistent with the prior 

comprehensive review (Hunot, Churchill, Silva de Lima, & Teixeira, 2007) of the 

treatment outcome literature for GAD, finding that a CBT approach yielded a more 

effective clinical response at post-treatment than observed in wait-list/treatment-as-usual 

groups; indeed, 46% of patients showed clinical response at post-treatment, compared 

with 14% of patients in the wait-list/ treatment-as-usual groups (using eight studies in the 

analysis).  Furthermore, individuals in CBT groups showed significant reductions in their 

anxiety, worry, and depressive symptoms, and increased social functioning and quality 

of life (using 12 studies in the analysis) in comparison to control groups.  

A meta-analysis published around the same time as the previous review 

compared the efficacy of CBT to control groups, both no-treatment control and common-

factors control (Mitte, 2005).  The CBT groups achieved better results than the control 

groups in all studies yielding medium to large effect sizes. CBT compared with 

common-factors control resulted in effect sizes of g = 0.57, 0.52, and 0.98 for symptoms 

of anxiety, depression, and impact on clinical significance, respectively.  CBT compared 

with no-treatment control resulted in effect sizes of g = 0.82, 0.76, and 0.89 on 

symptoms of anxiety, depression, and quality of life, respectively.  From this review, it is 

evident that CBT is efficacious, with results that exceed common factors control on a 

number of different symptom measures.  This review demonstrated the superiority of 

CBT to control conditions.  Due to the limitations inherent with meta-analyses, several 
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randomized controlled trials (RCTs) will be reviewed to supplement the evidence and 

elucidate how in-person CBT for GAD is being delivered on a study-by-study basis.  

A RCT conducted by Ladouceur and colleagues (2000) randomly allocated 26 

participants with a diagnosis of GAD to either a treatment group (n = 14) or to a wait-list 

control group (n = 10).  Treatment consisted of 16, one-hour weekly CBT sessions with a 

special emphasis on intolerance of uncertainty.  The treatment program resulted in 

clinically significant change.  Participants showed significant decreases on all measures 

administered, including self-reported worry, general anxiety, somatic symptoms, and 

depression, whereas the control group did not report differences.  At post-treatment, 77% 

of participants no longer met diagnostic criteria for GAD.  Furthermore, treatment gains 

were maintained at six and 12-month follow-up points. 

A larger-scale RCT focused on older adults with GAD in a primary care setting, 

and compared the effects of CBT versus an enhanced usual care group (Stanley et al., 

2009).  Participants in the CBT group were provided up to 10 individual sessions over 12 

weeks that included: motivational interviewing, relaxation training, cognitive therapy, 

exposure, problem-solving skills training, and behavioural sleep management.  

Participants in the enhanced usual care group were provided with bi-weekly supportive 

phone calls.  With 134 older adults assigned randomly to either condition (CBT, n = 70, 

control, n = 64), CBT led to greater improvement in worry severity, depressive 

symptoms, and general mental health, as compared to the enhanced usual care group.  

Participants who received CBT also had lower worry severity at three-month follow-up, 

indicating a higher treatment response than their enhanced usual care counterparts.  

However, the CBT group did not differ significantly from the enhanced usual care group 
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in terms of GAD severity.  Although symptoms decreased considerably, this decrease 

was not meaningful enough to impact GAD severity or diagnostic identification. 

Considering pharmacotherapy is used frequently in the treatment of GAD, it is 

important to compare its efficacy in relation to CBT.  A review of evidence-based 

pharmacotherapy for GAD revealed that certain selective serotonin re-uptake inhibitors 

(SSRIs; e.g., escitalopram, paroxetine, sertraline) should be considered the first-line 

treatment for patients with GAD (Baldwin & Polkinghorn, 2004).  These drugs have 

been shown to be efficacious in GAD and comorbid anxiety and depressive disorders, 

and are safe and tolerable for patients.  Benzodiazepines have also been shown to be 

efficacious and are frequently prescribed, although they are not recommended for long-

term use due to risk of tolerance, dependence, cognitive and memory changes, and 

psychomotor impairment (Allgulander et al., 2003).   

A meta-analysis of 65 studies compared CBT to pharmacological treatments for 

GAD (Mitte, 2005).  Two strategies were employed to calculate the comparative efficacy 

of CBT to pharmacological treatments.  First, effect sizes were calculated from studies 

directly comparing both conditions.  Six studies had this direct comparison, most of 

which consisted of benzodiazepine administration.  Using a fixed-effects analysis, CBT 

proved to be more effective than pharmacotherapy in the treatment of GAD, g = 0.33.  

However, Mitte (2005) cautioned that these results should not be generalized beyond 

these studies because of the fixed-effects analysis.  The second strategy employed to 

compare CBT and pharmacotherapy was to compare the results of those studies in which 

the two conditions were tested against a control group.  Through this method, 

pharmacotherapy (most common drug classes were benzodiazepines and azapirones) 



12 
 

yielded higher effect sizes for anxiety and depression compared with CBT.  Mitte (2005) 

concludes that it is not clear which method is more efficacious, and direct comparison 

studies are needed to provide more evidence.  An important practical consideration was 

the lower attrition rate in CBT groups, suggesting that CBT approaches are better 

tolerated than pharmacological approaches.  The majority of the pharmacological 

research currently centers on benzodiazepines, but if SSRIs are being suggested as the 

first-line treatment (Baldwin & Polkinghorn, 2004), comparative research with SSRIs 

and CBT are warranted.  An additional complicating factor when trying to determine 

comparative efficacy of a psychological approach and a pharmacological approach 

through review is that the majority of studies of psychological therapies have allowed 

concurrent medication (Hunot et al., 2007).  This makes it considerably more difficult to 

parse out the differential efficacies; therefore the need for RCTs that offer direct 

comparison of psychological versus pharmacological approaches is further underscored. 

In terms of other psychological treatments, Hunot and colleagues (2007) 

examined supportive therapy in relation to CBT in their review of psychological 

treatments for GAD.  The authors reviewed six studies that compared CBT with 

supportive therapy and reported no significant difference in clinical response between 

the groups.  The authors noted that since the body of evidence comparing CBT with 

other psychological therapies is small and heterogeneous, the current state of literature 

precludes drawing conclusions about which psychological therapy may be more 

efficacious (Cuijpers et al., 2014; Hunot et al., 2007).   

From the efficacy literature taken as a whole, CBT compared with control groups 

has been proven to be efficacious across all studies.  In comparison to pharmacotherapy, 
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the research is limited but suggests a similar effect of CBT and pharmacotherapy, but 

that CBT may be better tolerated by individuals. Lastly, there is insufficient evidence to 

suggest that a superior psychological therapy exists; therefore, currently CBT is the 

standard psychological therapy for individuals with GAD.  This study will examine a 

novel method of delivering CBT, the gold-standard therapy for GAD. 

Internet-based therapy. Given that CBT has been proven as an efficacious 

treatment, there has been a move towards providing it in novel ways.  One of these ways 

is the delivery of CBT over the Internet for the treatment of GAD and other 

psychological disorders.  Delivering therapy over the Internet has become popular over 

the last decade.  Internet-based therapy has numerous benefits both for clients and health 

care systems.  The online medium allows the client to remain largely anonymous, which 

reduces self-presentation anxiety, stigma, and social risk (Caplan, 2003; Walther & 

Boyd, 2002), allowing clients to feel safe, confident, and comfortable (Caplan, 2003).  

These benefits are particularly important for individuals with mental health concerns 

who may not seek help due to the stigma associated with a mental health diagnosis 

(Kohn et al., 2004).  In support of this notion, research has indicated that computer-

mediated communication, such as that seen in Internet-based therapy, results in greater 

levels of self-disclosure than face-to-face communication (Joinson, 2001; Tidwell & 

Walther, 2002).  The ability to participate in therapy from home, whenever convenient, 

has also been endorsed by clients as a major advantage (Abbott et al., 2008; Beattie et 

al., 2009).  This convenience also provides those confined to the home, living in rural or 

remote areas, or limited by time the opportunity to access mental health services.  The 
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advantages of Internet-based therapy address many of the reasons cited for failing to 

seek treatment (e.g., access barriers, stigma) mentioned by Kohn and colleagues (2004). 

Internet-based CBT programs are administered as self-directed programs or 

therapist-assisted (TAICBT) programs.  Both types of programs provide structured self-

help materials presented in accessible ways (Andersson, 2009), but therapist-assisted 

programs add the support of a therapist whose role is to provide support, encouragement, 

and guide therapeutic progress via e-mail (Postel et al., 2008).  Contact with the client 

typically occurs in an asynchronous manner (e.g., email), with the therapist responding 

to clients after a brief delay (Manhal-Baugus, 2001). 

From a provider’s perspective, Internet interventions have been found to be cost-

effective both in terms of financial cost and in terms of the cost of therapist’s time and 

resources (Newman et al., 1999).  Furthermore, TAICBT can serve as a first-line 

treatment, one that is made accessible to clients as an initial step in treating clinical 

problems that are mild to moderate, then, if necessary more intensive treatment (e.g., 

face-to-face therapy) could be offered.  This stepped-care approach attempts to maximize 

the effectiveness and efficiency of the distribution of psychological health care resources 

(Cuijpers & Schuurmans, 2007). 

Although there are many benefits to Internet-based therapy, there are some 

limitations.  For example, an online program may not be suitable for clients who are not 

comfortable using the computer and Internet, or for those who find the medium of 

delivery to be unacceptable to address their needs (Marks, Cavanagh, & Gega, 2007).  

Since non-verbal cues are absent during the therapy process, there is also a greater 

chance for miscommunication through emails, with the receiver interpreting the message 
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differently than was intended by the sender or vice versa (Childress, 2000).  Another 

potential disadvantage raised about therapist-assisted Internet-based therapy is that 

clients may find the treatment impersonal and limit information shared with therapists, 

thus impacting the development of therapeutic alliance (Postel et al., 2008; Robson & 

Robson, 1998).  However, despite these concerns, research has showed that clients report 

strong rapport and therapeutic alliance with their therapists (Knaevelsrud & Maercker, 

2007) and that therapeutic alliance scores are equivalent to those of face-to face therapy 

(Cook & Doyle, 2002; Hanley, 2009; Kiropoulos et al., 2008; Reynolds, Stiles, & 

Grohol, 2006).  A large proportion of clients who reported concerns about developing a 

therapeutic alliance were surprised to find it was easier than they initially anticipated 

(Beattie et al., 2009).  Despite evidence that therapeutic alliance in Internet-based 

therapy can be strong, the lingering concern more likely reflects certain individuals’ 

discomfort in communicating therapeutically over the Internet.  When a positive 

therapeutic alliance fails to form in Internet-based therapy, it is difficult to parse out 

whether it is due to the online medium or to problems with client-therapist fit, which 

may also occur in face-to-face treatment (Beattie et al., 2009).   

Empirical support of Internet-based therapy.  A meta-analysis of 92 studies 

examined the effectiveness of various Internet-based psychotherapeutic interventions for 

a variety of conditions and reported a total effect size of g = 0.53, which is similar to 

effect sizes seen with face-to-face treatment (Barak, Hen, Boniel-Nissim, & Shapira, 

2008).  When the analysis was broken down, a larger effect size emerged for treating 

psychological concerns versus physical problems, with an effect size of g = 0.80 for 

problems with panic or anxiety, versus g = 0.32 for depression, and g = 0.17 for weight 
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loss.  Furthermore, CBT oriented interventions had an effect size of g = 0.83, greater 

than that of psychoeducation alone (g = 0.46), or strictly behavioural approaches (g = 

0.23; Barak et al., 2008).  Limiting the scope to Internet Cognitive Behaviour Therapy 

(ICBT) programs for psychological issues, a meta-analysis of 12 RCTs evaluated ICBT 

for symptoms of depression and anxiety.  The authors found that interventions for 

anxiety had a large effect size (d = 0.96), whereas interventions for depression had a 

small effect size (d = 0.32; Spek et al., 2007).  Furthermore, the authors found a large 

difference in effect sizes according to whether ICBT programs were therapist-assisted or 

not.  The authors found that TAICBT interventions had a large mean effect size (d = 

1.00), whereas interventions without therapist support had a small mean effect size (d = 

0.24).  This finding is supported by previous research examining engagement with a 

freely available self-study course of ICBT (Farvolden, Denisoff, Selby, Bagby, & Rudy, 

2005).  The authors found poor outcomes and extremely high rates of attrition 

(approximately 98%), suggesting that having a guide through the program is key to its 

success.  To substantiate the importance of therapist contact, a significant correlation 

(Spearman’s Rho = 0.75, p < 0.005) was reported between the amount of therapist 

contact in minutes and the between-group effect size in 15 online trials with varying 

psychiatric conditions (Palmqvist, Carlbring, & Andersson, 2007).  However, a later 

study examined frequent therapist contact (three emails per week) versus infrequent 

contact (one email per week) in a TAICBT program for 57 people with panic disorder 

(Klein et al., 2009), and although both groups improved, there were no significant 

differences in reported outcomes, therapeutic alliance, or client satisfaction.  Overall 

from this research, it is evident that having the support of a therapist is important for 
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clients participating in ICBT programs, but more research is warranted to determine the 

ideal amount of therapist time to maximize outcomes.   

ICBT for the treatment of GAD.  Although studies examining the efficacy 

/effectiveness of ICBT for GAD have lagged behind other clinical populations (e.g., 

depression, panic disorder), GAD has recently started to gain more attention (Mewton, 

Wong, & Andrews, 2012; Newby et al., 2013; Paxling et al., 2011; Robinson et al., 

2010; Titov et al., 2009).  The first RCT to examine efficacy randomly assigned 48 

individuals that met diagnostic criteria for GAD to either a six-lesson clinician-assisted 

computerized CBT program (the worry program) or to a waitlist control (Titov et al., 

2009).  The worry program consisted of six online lessons accompanied by homework 

assignments, an online discussion forum for each lesson, and the availability of secure 

instant messaging for communication with a clinician.  The online lessons reviewed 

psychoeducation about GAD and cognitive therapy, and provided education about 

positive and negative beliefs, excessive worry, graded exposure, challenging core beliefs, 

and relapse prevention.  Post-treatment results revealed that participants in the worry 

program made significant improvements on measures of GAD (d = 1.67), depression (d 

= 0.90), and disability (d = 0.62), as compared to waitlist control participants, with 79% 

of the treatment group achieving remission (below the clinical cutoff for GAD) as 

compared to 14% of the control group.  Furthermore, 63% of the treatment group met 

criteria for recovery (reductions in pre-treatment scores of at least 50%) on measures of 

GAD, compared to 10% of controls.  The authors reported that treatment satisfaction was 

acceptable.  Approximately 75% of participants completed the program and the majority 

reported being very or mostly satisfied with the program (85%; Titov et al., 2009).  
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Following the first efficacy trial conducted by Titov and colleagues (2009), the 

same team of researchers sought to replicate the initial efficacy results with the addition 

of a follow-up assessment and a technician-assisted ICBT group (Robinson et al., 2010).  

Participants with GAD (N = 150) were randomly assigned to one of three groups: 

clinician-assisted, technician-assisted, or a delayed treatment group.  Although 

participants in either the clinician-assisted or technician-assisted condition received the 

worry program as described above (Titov et al., 2009), participants in the technician-

assisted condition did not have access to a discussion forum.  Furthermore, the 

technician was instructed to only provide encouragement and support, and to refer 

participants back to the course material, and to not provide any clinical advice.  Both the 

clinician and technician were instructed to have contact with their client for a maximum 

of 10 minutes per week.  At post-treatment, both clinician-assisted and technician-

assisted treatment groups had significantly reduced generalized anxiety (d = 1.55, 1.73 

respectively) and worry scores (d = 1.16, 1.07 respectively) compared with the delayed-

treatment control group, however the two treatment groups did not significantly differ 

from each other.  Participants maintained these improvements at the 3-month follow up, 

with those in the clinician-assisted group making further gains on a measure of worry.   

 More recently, Paxling and colleagues (2011) randomly assigned 89 participants 

to either an 8-week TAICBT program or to a wait-list control group.  The 8-week 

program was comprised of text-based modules that educated participants about GAD and 

CBT treatment, applied relaxation, worry time, cognitive restructuring, problem solving, 

worry exposure, interpersonal problem solving, sleep management, and relapse 

prevention.  Accompanying the treatment modules were homework assignments and 
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weekly communication with a therapist via email.  Therapist time per client was 

approximately 10-15 minutes per week.  The treatment group showed significant 

improvement compared with the control group on all measures; a moderate effect size 

was found for quality of life (d = 0.59), whereas large effect sizes were found for all 

other measures, including worry (d = 1.08), generalized anxiety (d = 1.19), and 

depression (d = 0.86).  Assessments were conducted at one and three years post 

treatment and treatment gains were maintained or improved at these time points. 

 Despite the limited number of efficacy trials, the literature on ICBT, with the 

support of a therapist or technician, has shown assisted ICBT to be efficacious for the 

treatment of GAD and associated symptomatology.  Although the efficacy results are 

positive, the results were obtained under controlled research conditions and it is 

important to ensure that these results translate into delivery in a practical setting.  Two 

previous studies investigated the effectiveness of unassisted ICBT for anxiety disorders 

in general in clinical practice (Bell, Colhoun, Carter, & Frampton, 2012; Roy-Byrne et 

al., 2010).  These studies did not report findings for specific conditions, but over the 

aggregate found small-to-medium effect sizes for ICBT on the treatment of anxiety 

disorders, for all outcome measures of interest in comparison to control groups.  These 

studies were more reflective of clients seen in a treatment care environment; however 

exclusion criteria still existed for these studies (e.g., diagnosis of bipolar, substance 

abuse or dependence issues) and randomization was employed.  Mewton and colleagues 

(2012) examined the effectiveness of a non-guided ICBT program for clients with GAD 

in a design with no investigator manipulation.  The study included 588 patients, who 

completed at least one lesson of a six-lesson ICBT course.  Completion rates were lower 
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(55.1%) than found in efficacy studies (75%; Titov et al., 2009), however, those that 

discontinued the course reported significantly lower levels of psychological distress 

before discontinuation.  For those that finished the course, medium-to-large effect sizes 

were seen on all outcome measures.  For those clients with moderate-to-severe GAD, 

60% met criteria for remission upon completion of treatment.  These results suggest that 

even with an unguided ICBT program, the benefits and effects of the program are seen in 

practice, not just in controlled research settings. 

 Given that GAD is highly comorbid with other disorders, especially major 

depressive disorder, there has been movement towards designing transdiagnostic 

programs to treat these disorders concurrently.  Initial evidence suggests that a 

transdiagnostic approach may be just as effective as single-disorder CBT treatments 

(Norton & Barrera, 2012).  Newby et al. (2013) designed a six-lesson TAICBT program 

for individuals with co-occurring GAD and depression.  They evaluated the program 

with a RCT that compared the treatment group to a wait-list control group, and an 

effectiveness study examining the program in a primary care setting.  The RCT (N = 99) 

showed that the ICBT program was more effective than the wait-list control with large 

effect sizes found for primary outcome measures.  Furthermore, adherence was high 

(89%) and the results were maintained at 3-month follow-up.  The effectiveness study, 

which examined the same program in a primary care setting (N = 136) had much lower 

adherence (41%), but still maintained large effect sizes.  Moreover, 30% of those that did 

not complete the program experienced reductions in their symptoms.  These studies 

demonstrate that ICBT delivered in primary care settings are effective, with large 

reported effect sizes. However, completion rates are much lower than seen in RCTs.   
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 The most recent and ongoing research is examining the impact of ICBT for GAD 

on older adults (Zou et al., 2012), examining the possibilities of ICBT for the prevention 

of GAD (Christensen, Griffiths, et al., 2010), and comparing ICBT to 

psychopharmacological treatment for GAD (Christensen, Guastella et al., 2010).  It is 

evident that TAICBT for GAD is an effective treatment, and the lag in research on GAD 

has diminished in the last few years.  Researchers continue to examine their programs 

and evaluate how to best serve those suffering with GAD through ICBT programs.  The 

present study will contribute to this ongoing literature in an effort to further understand 

the different components of the ICBT program, including written communication, that 

contribute to its effectiveness. 

Text-Based Communication 

Benefits of writing.  In TAICBT, the client-therapist communication is most 

often text-based through email and online check-ins.  Several benefits of this specific 

mode of communication have been noted.  For example, clients may feel more 

comfortable expressing themselves openly through email versus face-to-face encounters 

(Suler, 2004).  Writing thoughts and feelings down may also serve as a way to concretize 

and explore one’s feelings, which in turn facilitates reappraisal of situations (Burleson & 

Goldsmith, 1998).  Writing in a therapeutic context may also prompt positive emotional 

change through positive reappraisals of situations (Caplan & Turner, 2007).  An 

additional benefit of text-based communication within therapist-assisted programs is the 

ability for clients to save and review messages.  It has been suggested that revisiting 

treatment communication may reinforce treatment information and facilitate its 

integration (Abbott et al., 2008; Beattie et al., 2009).   
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The effect of writing about one’s thoughts and feelings has been empirically 

tested with the expressive writing paradigm.  Here participants are randomly assigned to 

write for approximately 15 minutes for three-to-five consecutive days about an 

emotional experience or a control topic (Pennebaker, 1993).  Hundreds of studies have 

examined the impact of expressive writing for objective or subjective indicators of 

physical/psychological health with a diverse variety of populations (Frattaroli, 2006; 

Frisina et al., 2004).  The most recent and comprehensive meta-analysis examined 146 

randomized studies with over ten thousand participants (Frattaroli, 2006).  Overall effect 

sizes ranged from r = -.291 to r = .592, with a mean effect size of r = .075 for the effect 

of expressive writing on a variety of populations and outcomes.  The data were broken 

down to separately examine the impact of expressive writing on physiological 

functioning and on psychological health.  Effect sizes for expressive writing on aspects 

of physiological functioning were r = .059 unweighted and  r = .054 weighted, and this 

included effects on immune parameters, liver functioning, health care utilization, pain, 

disease severity ratings, and illness behaviours.  Effect sizes for psychological health 

were lower than for physiological functioning (r = .056 unweighted and r = .034 

weighted).  When psychological health was broken down into 13 subcategories, 

significant results were found only for distress, depression, positive functioning, anger, 

and anxiety. In addition to calculating effect sizes, Frattaroli (2006) identified a number 

of moderators in the effectiveness of experimental expressive writing.  For example, 

effect sizes were larger when studies included only participants with physical problems, 

included those with a history of trauma, had participants conduct disclosures at home, 

had at least three disclosure sessions, had disclosure sessions lasting at least 15 minutes, 
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and provided directed questions or examples of what to disclose.  The research in the 

area of expressive writing is mixed, but overall indicates a small positive effect.  Given 

the extensive amount of research, and the variability in results, future research needs to 

focus on clarifying for which populations and under what circumstances expressive 

writing is most effective.   

Given that the expressive writing task involves emotional disclosure, the 

construct of emotional expressiveness has garnered considerable interest among 

researchers as a moderating variable.  A number of studies have demonstrated that 

emotional expressivity moderates the effect of expressive writing; unfortunately, the 

results have not been consistent with regards to directionality of the relationship.  For 

example, several studies have shown that having a higher level of emotional expressivity 

at baseline is associated with a more positive response to the expressive writing 

paradigm (Austenfeld et al., 2006; King & Emmons, 1990; Kraft, Lumley, D’Souza, & 

Dooley, 2008; Niles, Halton, Mulvenna, Lieberman, & Stanton, 2013; Stanton, Kirk, 

Cameron, & Danoff-Burg, 2000).  A contradictory pattern of results has been found by 

other researchers, with individuals that experience difficulty expressing emotions 

benefiting more from the expressive writing paradigm than those with high baseline 

emotional expressivity (Lu & Stanton, 2010; Páez, Velasco, & González, 1999; Solano, 

Donati, Pecci, Persichetti, & Colaci, 2003).  Although these findings are also mixed, the 

construct of emotional expressivity is important in moderating outcomes for expressive 

writing so it warrants future attention.  In this study, emotional expressivity will be 

explored in relation to linguistic dimensions. 
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Linguistic dimensions.  Increased interest in the benefits associated with 

expressive writing led to the development of an objective method of analyzing language 

use.  The Linguistic Inquiry Word Count (LIWC) program was originally developed by 

Pennebaker (1993) and was subsequently revised (Pennebaker, Chung, Ireland, 

Gonzales, & Booth, 2007).  The LIWC is a text analysis program that categorizes text, 

word-by-word, into different linguistic categories. There are over 70 language 

dimensions by which text can be categorized in the LIWC including positive or negative 

emotions (e.g., happy, angry), self-references (e.g., me, my), causal words (e.g., because, 

reason), and insight words (e.g., realize, understand).  The words that individuals use to 

express themselves have been associated with various physical and psychological 

measures. 

Although not causally linked, research examining linguistic dimensions has 

provided insight into factors that may be important to the use of text-based therapeutic 

communications.  For example, Abe (2009) found that elevated frequency of positive 

emotion and insight words in practicum students’ journals were linked with higher 

performance evaluations by supervisors.  Research has also indicated that individuals 

with depressive symptoms tend to use more negative emotion words, fewer positive 

emotion words, and more singular pronouns – with the latter potentially indicating an 

increased focus on the self (Rude, Gortner, & Pennebaker, 2004).  In relation, a recent 

case study of a historical surveyor found increased first-person singular pronoun use, 

decreased first-person plural pronoun use, and increased use of negative emotion words 

over the seven years leading up to his suicide. Based on these results, it was suggested 

that this word pattern may indicate a shift towards more inward attention, social 
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isolation, and negative emotion – which are all elements consistent with worsening 

depression (Baddeley, Daniel, & Pennebaker, 2011).  Narratives of individuals with 

social anxiety disorder have been found to be significantly different from healthy 

controls; with more self-referential, anxiety and sensory words, and fewer references to 

others (Anderson, Goldin, Kurita, & Gross, 2008).  The authors stated that the way 

individuals with social anxiety disorder express themselves may reflect distorted 

cognitive-affective processes, and monitoring linguistic variables during the course of 

CBT treatment could be helpful to clinicians and researchers.  Another study examined 

linguistic correlates of speeches given by individuals with social anxiety disorder 

compared to non-anxious controls (Hofman, Gutner, Moore, & Weeks, 2012).  The 

authors found that individuals with social anxiety disorder expressed more positive 

emotion words than their non-anxious controls.  They speculated that this may have been 

a form of linguistic appeasement; a possible attempt at orienting the audience to a 

positive frame of mind to avoid negative judgements. 

Analysis of text from early studies using the expressive writing paradigm found 

three linguistic dimensions that predicted improved health: high use of positive emotion 

words, a moderate use of negative emotion words, and an increase in both causal and 

insight words over the course of writing (Pennebaker, Mayne, & Francis, 1997).  Not all 

studies have found support for the health benefit of the expressive writing paradigm 

though, as discussed previously.  Gamber, Lane-Lorey, and Levine (2013) studied the 

expressive writing paradigm in patients with eating disorders, and although the expected 

linguistic trends were evident, the associated health benefits were not found for the 

expressive writing group.  The authors suggested that patients with eating disorders may 
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not benefit because of the underlying psychopathology of their illness, or that 

alexithymia (inability to identify and describe feelings in oneself, similar to low 

emotional expressivity) which is common in individuals with eating disorders may play a 

moderating role.  The authors advised that future research is needed to unravel the 

complex way in which some individuals benefit from the expressive writing paradigm 

and some do not (Gamber et al., 2013).   

Linguistic dimensions in online communications have also been investigated.  

Barak and Bloch (2006) examined several textual variables (amount of writing, positive 

and negative emotional words) among other process variables, in the perceived 

helpfulness of online emotional support conversations between highly distressed 

individuals and trained paraprofessional helpers.  Contrary to expectations, positive or 

negative emotional words did not distinguish between conversations that were 

“particularly helpful” or “average” measured by client’s expressed helpfulness.  The 

authors posit that the inconsistency between these results and previous findings 

concerning the importance of expressing emotions through writing could be due to the 

synchronous nature of communication in this study, suggesting that emotions may be 

communicated differently due to the speed and tempo of writing, use of expressions 

(e.g., metaphors), or through the use of emoticons.  Mixed results were found for amount 

of writing, with number of words significantly correlated with helpers’ ratings of 

perceived helpfulness, but not with client expressed helpfulness. 

Linguistic dimensions from the LIWC and an activity index (an index derived 

from number of words and number of statements) were analyzed in an aftercare Internet 

chat group following inpatient treatment for clients with mixed psychological conditions 
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(Haug, Strauss, Gallas, & Kordy, 2008).  Out of the 52 LIWC categories examined, only 

three were significantly correlated with psychometric group ratings; first-person singular, 

first-person plural, and communication words.  However, these dimensions did not 

significantly predict change in general psychological impairment.  The activity index 

was also significantly correlated with psychometric group ratings, with the highest 

correlations seen with items reflecting acceptance, belongingness, and openness to the 

group.  Furthermore, the activity index significantly predicted a decrease in 

psychological impairment (Haug et al., 2008). 

Time between writing sessions was identified as an influential construct in a 

study that analyzed blogs of individuals who had experienced a trauma (Hoyt & 

Pasupathi, 2008).  The authors were interested in determining whether blogging resulted 

in beneficial outcomes similar to those seen with the expressive writing paradigm.  They 

found that although not all individuals displayed the linguistic markers of recovery for 

post-traumatic stress (e.g., increase in cognitive word use, trend toward using more 

negative affect words, and a decrease in self-referential words), a few did, and those 

individuals were more likely to be classified as recovered than those that did not display 

these linguistic markers in their blogging.  The authors explored several potential 

predictors of word use and found that “time since last post” significantly predicted the 

linguistic markers of recovery, whereas other variables including number of writing 

sessions did not.  The authors note that this specific finding was complex and difficult to 

interpret, and concluded with the suggestion that blogging may be beneficial for 

particular individuals (Hoyt & Pasupathi, 2008). 



28 
 

Recently, linguistic dimensions in relation to psychotherapy have also been 

examined.  Zinken and colleagues (2010) analyzed linguistic dimensions of participants 

with GAD or depression who participated in a guided self-help program.  The program 

involved working through a treatment book and having brief weekly face-to-face 

meetings with a clinician to discuss progress.  Zinken et al. (2010) were interested in 

discovering whether brief narratives written by clients about their current and previous 

problems (one narrative written prior to treatment) would be useful in predicting 

successful participation in the guided self-help program.  The authors explored several 

predictors of completion (e.g., number of words and clauses, percentage of insight and 

causation words, percentage of keyword clauses, simple sentences, adverbial clauses, 

and complement clauses), and they found that the use of non-finite complement clauses 

(e.g. “I want to get better”) significantly predicted completion.  Of those clients that did 

complete treatment, causation words and complex syntax (adverbial clauses) arose as 

significant predictors of improvement in symptoms.  The authors stated that this 

exploratory research is initial evidence to suggest that linguistic properties can predict 

successful participation in a self-help program which is especially important in light of 

high attrition rates in such programs. 

Arntz and colleagues (2012) used linguistic analysis to measure 

psychotherapeutic change over time in patients with personality disorders.  Through 

analyzing essays written by patients (three essays over two years), the authors found that 

first person singular pronouns, negative emotion, causation, and past and future tense 

verbs significantly declined over the course of treatment, whereas present tense verbs 

and positive emotion words increased.  The authors found that the decline in negative 
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emotion words predicted significant improvement in treatment outcome on all measures 

(personality disorder severity, general distress, and positive affect).  

In summary, there are a variety of linguistic dimensions that have shown to be 

associated with physical and psychological indicators of well-being, such as a decrease 

in negative emotion words, a decrease in self-referential words, and an increase in 

positive emotion words, cognitive words, and insight words.  Some preliminary research 

has been conducted on linguistic dimensions in the context of online communications.  

Additionally, there is emerging research showing that specific word categories are 

related to treatment outcomes after psychological therapy. 

Present Study  

Purpose and Objectives  

Although the writing paradigm and the LIWC program have existed for a 

substantial period of time, there is a paucity of research examining language dimensions 

over the course of psychological therapy.  This is of particular importance with the 

emergence of TAICBT.  Although the literature on the effectiveness of expressive 

writing shows modest effects, the convergence of therapy and components of expressive 

writing could make findings more robust.  The ways in which clients choose to express 

themselves and communicate with their therapists may have a positive or negative 

impact on their GAD symptoms and psychological functioning.  If language dimensions 

in client communication are related to therapeutic outcomes, this would provide direction 

for future research on the use of therapeutic writing in TAICBT.  The study by Arntz et 

al. (2012) comes closest to approximating the present proposed study; however unlike 

the present study, Arntz and colleagues examined patients with personality disorders 
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being treated by various face-to-face treatments.  Currently, no research has analyzed 

language dimensions of clients with GAD in a TAICBT program.  The purpose of the 

present study was to understand how clients with GAD in a TAICBT program are 

communicating with their online therapists over the course of treatment, and whether 

their communication style was related to successful program completion and 

improvements in symptom measures  

Research Questions 

Research questions rather than specific hypotheses were posed due to the lack of 

prior research examining linguistic dimensions in the context of psychotherapy.  

Linguistic dimensions of interest included word count, as well as percentage of specific 

word categories present in clients’ online communication.  The use of each specific word 

category is reported as a percentage of the total words expressed by the client.  As 

evident in the above literature review, several word categories have repeatedly arisen as 

being of interest for psychological and physical well-being; they include negative 

emotion words, positive emotion words, insight words, causation words, self referential 

words, anxiety words, and past/present/future tense words.  These previously identified 

word categories were of specific interest in the present study.  Six research questions 

were posed for analysis: 

1. Is there a relationship between client online communication (i.e., word count and 

percentage of specific word category use) and symptom measures (measures of 

general anxiety, worry, work and social adjustment)? This was examined at three 

points: 
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a. Online communications submitted to therapist in response to module 1 

and symptom measures administered at module 1; 

b. Online communications submitted to therapist in response to modules 2-6 

and symptom measures administered at module 6; 

c. Online communications submitted to therapist in response to modules 7-

12 and symptom measures administered at module 12 

2. Does word count and percentage of specific word categories expressed change 

over the course of 12 modules? 

3. Do program completers (participants that have completed all 12 modules), 

compared to those that completed fewer than 12 modules, differ in baseline 

(module 1) word count and percentage of word categories expressed during 

online communications submitted to their therapist? 

4. For program completers who are classified as symptomatic versus asymptomatic 

on the GAD-7 at program completion, is there a difference in overall word count 

and percentage of specific words expressed across all modules?   

5. For program completers, do change scores on symptom measures of generalized 

anxiety, worry and work and social adjustment from Module 1 to Module 12 

correlate with the overall word count and percentage of specific words 

expressed? 

6. For program completers, do scores on therapeutic alliance, treatment satisfaction, 

and comfort with emotional expressivity correlate with overall word count and 

percentage of specific words expressed? 



32 
 

Method 

Participants 

 Participants included clients who participated in TAICBT treatment for GAD 

offered through the Online Therapy Unit for Service, Education, and Research (Online 

Therapy USER) program; the data were collected as part of a previously-conducted 

study.  Of the 112 clients, five had no email communication so were excluded from this 

study.  Of the 107 participants in this participant sample, 59 completed all modules of 

the program, with the remaining participants completing, on average, five modules.  

Several advertising strategies were employed to recruit participants including poster, 

newspaper or online advertisements, and presentations to professionals and general 

audiences to raise awareness of the program.  Clients could self-refer for treatment or be 

referred by a healthcare provider affiliated with or aware of the program.  Clients were 

considered eligible to participate if they: (a) were 18 years or older; (b) were a resident 

of Saskatchewan; (c) had symptoms of GAD that reached clinical threshold, as 

determined by diagnostic criteria being met in the GAD module of the semi-structured 

Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998), or if 

diagnostic criteria were not met, clients had to endorse more than minimal symptoms as 

measured by a score of 5 or greater on the GAD-7 scale (Spitzer, Kroenke, Williams, & 

Lowe, 2006); (d) had access to a computer and printer at home; (e) had basic experience 

with using the Internet and email; (f) were willing to provide contact information for a 

family physician or medical clinic in case of an emergency; and (g) were on a stable dose 

of medication for at least four weeks, or no medication at all, and (h) not participating in 

other psychotherapy.  In addition, clients must not have met the following exclusion 

criteria: (a) reported more than a minimal risk of suicidality; (b) reported psychotic 
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symptoms; (c) reported manic symptoms; and (d) reported a primary substance abuse 

problem. 

Materials and Procedure 

Screening.  Prior to participating in the GAD Online program, potential clients 

participated in a telephone screen in order to assess their eligibility for the program.  

Potential clients were provided a general overview of ICBT, told about the role of the 

online therapist, email communication and feedback, weekly homework assignments, 

and that the program is designed to be completed in 12 weeks.  If the potential 

participant was still interested, a 30-60 minute full-screening interview was conducted.  

Modules of the semi-structured MINI (Sheehan et al., 1998) were used to assess the 

character and severity of the client’s psychological concerns.  The MINI is a brief 

interview used to diagnose mental disorders in the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV).  The MINI has shown good test-retest reliability, validity, 

and specificity in diagnosing DSM-IV disorders (Sheehan et al., 1998). The MINI 

modules administered to clients included: major depressive episode, suicidality, manic 

episode, panic disorder, agoraphobia, GAD, social phobia, alcohol abuse and 

dependence, non-alcohol psychoactive substance use disorders, and psychotic disorders 

and mood disorder with psychotic features.  Lastly, potential participants were asked 

about current and past treatment for their psychological concerns, medications, and other 

medical conditions that could interfere with participation. 

Intervention.  The Online Therapy USER was developed at the University of 

Regina under the leadership of Dr. Heather Hadjistavropoulos in 2010 and serves the 

province of Saskatchewan.  The Online Therapy Unit licensed established TAICBT 
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programs for GAD, depression, and panic disorder from a team of researchers at 

Swinburne University of Technology in Melbourne, Australia (led by Drs. Britt Klein 

and David Austen).  These programs were adapted by the Online Therapy Unit for use in 

Saskatchewan, Canada and have been published on the Online Therapy USER website 

(www.onlinetherapyuser.ca).  The Online Therapy Unit has provided e-therapist training 

to community health professionals (e.g., social workers, and psychologists) and students 

in Clinical Psychology, Nursing, Social Work, and Medicine in southern Saskatchewan. 

After potential participants were found to be eligible for and consented to 

TAICBT, they were provided with an online login and password and started on the GAD 

online program.  The GAD Online program includes 12 modules and clients were 

encouraged to complete one module per week.  The program includes psychoeducation 

about generalized anxiety and clients were taught strategies based on CBT to effectively 

manage their anxiety.  Clients accessed the modules independently, but were connected 

with an online therapist to communicate with by email, or by phone if necessary.  The 

amount of communication with the online therapist was individually directed.  Clients 

could send an unlimited number of messages to their therapist including questions, 

comments, and reports on how they are doing.  The online therapist responded once a 

week, on a set day, and provided guidance, support, and feedback to the client.  In 

addition to email communication, clients completed check-ins after every module based 

on the offline exercises they were asked to complete.  The check-ins asked the clients to 

provide examples of the exercises that they completed and answer optional questions 

about the offline exercises.  These responses were sent to the online therapist, who 
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provided feedback in a weekly email.  Treatment concluded when the client completed 

all 12 modules or withdrew from treatment. 

Outcome variables.  Clients in the GAD Online program completed symptom 

measures at three time points during the study.  These points included baseline (after 

module 1), mid-intervention (after module 6), and post-intervention (after module 12), 

with the exception of the therapeutic alliance and satisfaction measures which were 

administered only at mid-intervention and post-intervention. As the data for the present 

study was previously collected, summary statistics about symptom measures are 

provided in Table 1.  

Anxiety.  The Generalized Anxiety Disorder Scale-7 Item (GAD-7; Spitzer et al., 

2006) is a brief scale that asked clients how often they have been bothered by a list of 

seven anxiety symptoms in the past 2 weeks (e.g., "not being able to stop or control 

worrying").  Each item is rated on a 0 (not at all) to 3 (nearly every day) scale.  It has 

good reliability, as well as construct, criterion, factorial and procedural validity, and its 

use has been validated within a general population (Lowe et al., 2008).  Scores ranging 

from 0-4 represent minimal symptoms, and scores of 5 or greater represent increased 

severity (Spitzer et al., 2006). See Appendix A. 

At pre-treatment, participants reported moderate symptoms of generalized 

anxiety (GAD-7; M = 11.8, SD = 5.1), and by post-treatment participants reported scores 

in the mild range (M =5.8, SD = 3.6) according to severity guidelines by Spitzer and 

colleagues (2006). A cut-off score of 10 or greater was suggested by Spitzer and 

colleagues as optimal for identifying individuals that meet diagnostic criteria for GAD; 

therefore the sample, on average, achieved remission upon completion of the program. 
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Worry.  The Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & 

Borkovec, 1990) is a 16-item scale that asked clients about characteristics of their 

worrying (e.g., “my worries overwhelm me”).  Each item is rated on a 1 (not at all 

typical of me) to 5 (very typical of me) scale.  It possesses high internal consistency, test-

retest reliability, and convergent and divergent validity.  It has also been tested for 

delivery over the Internet, and shown to maintain its reliability and validity (Zlomke, 

2009). See Appendix B. 

Participants PSWQ scores declined from pre-treatment (M =63.3, SD = 11.7) to 

post-treatment (M =51.4, SD = 10.9). A cut-off score of 62 or higher has been suggested 

as a guideline to identify GAD (Behar, Alcaine, Zuellig & Borkovec, 2003); therefore 

results were consistent with a clinically significant change. 

Adjustment.  The Work and Social Adjustment Scale (WSAS; Marks, 1986) is a 

brief 5-item scale that asked clients about their impairment in several contexts (e.g., 

“because of my [disorder], my ability to form and maintain close relationships with 

others, including those I live with, is impaired”).  Each item is rated on a 0 (no 

impairment) to 8 (very severe impairment) scale.  The WSAS has been studied in 

patients with anxiety and depression and shows high internal consistency, high test-retest 

reliability, and convergent validity with measures of disorder severity (Mundt, Marks, 

Shear, & Greist, 2002). See Appendix C. 

Participants’ scores decreased from pre-treatment (M =15.8, SD = 8.2) to post-

treatment (M =10.6, SD = 6.5), indicating improvement in work and social adjustment.  

Studies examining the WSAS with individuals with depression and obsessive-

compulsive disorder, found that scores above 20 suggested severe psychopathology, 



37 
 

scores between 10 and 20 were associated with significant impairment but less severe 

clinical psychopathology, and scores below 10 were associated with subclinical 

populations (Mundt, Marks, Shear, & Greist, 2002).  According to these guidelines, 

participants were nearing subclinical levels of impairment at post-treatment. 

Engagement.  The Therapeutic Alliance Questionnaire (TAQ) is a 17-item scale 

developed from the 19-item Helping Alliance Questionnaire (Luborsky et al., 1996) that 

asked clients about the degree to which they perceived their relationship with their online 

therapists as helpful (e.g., “I found I was able to rely on my therapist”).  Each item was 

rated on a 1 (strongly disagree) to 6 (strongly agree) scale.  The TAQ has good reliability 

and demonstrated convergent validity with another measure of therapeutic alliance 

(Munder, Wilmers, Leonhart, Linster, & Barth, 2010).  The TAQ has been used to assess 

therapeutic alliance in other TAICBT treatment studies (e.g., Kiropoulos et al., 2008). 

See Appendix D. Participants reported high therapeutic alliance ratings at mid-treatment 

(TAQ; M = 85.8, SD = 10.9) and post-treatment (M = 87.1, SD = 12.4). 

Treatment Satisfaction was assessed with two questions: “How much did you like 

the treatment program?”, “How much did you enjoy communicating with your 

therapist?” Each item was rated on a 0 (not at all) to 7 (very much so) scale.  This 

approach is consistent with past studies of TAICBT (e.g., Hadjistavropoulos et al., 2014; 

Klein et al., 2009). See Appendix E. 

Participants reported high satisfaction with the treatment program at mid-

treatment (M = 5.3, SD = 1.4) and post-treatment (M = 5.8, SD = 1.3).  Furthermore, 

participants reported enjoying their communication with their therapist at mid-treatment 

(M = 5.3, SD = 1.6) and post-treatment (M = 5.6, SD = 1.6). 
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Additional measures. During the screening interview, clients were asked to rate 

how comfortable they feel they are with writing their thoughts and describing their 

feelings in words.  Responses were rated on a 1 (not very comfortable) to 5 (very 

comfortable) scale.  This question was used to assess comfort with emotional 

expressivity.  

Participants reported feeling fairly comfortable writing their thoughts and 

describing their feelings in words (M = 4.1, SD = 0.9), with 5 being the maximum score 

representing being very comfortable with writing thoughts and describing feelings in 

words. 

Analyses 

The check-ins and email communication were screened for typographical errors 

and analyzed using the LIWC program to obtain word categories scores of interest (See 

Appendix F). The word categories of interest in this study were categories that have 

emerged in previous literature as being relevant to psychological and physical indicators 

of well-being. Scores for each word category were created for communication occurring 

over each module, and for the program overall.  Each word category score represents a 

percentage of total words expressed by a client. 
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Table 1 Psychological Measures Means and Standard Deviations  

 Pre (N =107) Mid (n = 76) Post (n = 59) 

Measure M SD M SD M SD 

GAD-7 11.8  5.1 9.3
 b
 4.9 5.8 3.6 

PSWQ 63.3 11.7 57.2
 c
 13.0 51.4 10.9 

WSAS 15.8
 a
 8.2 14.1

c
 8.4 10.6 6.5 

TAQ __ __ 85.8 10.9 87.1 12.4 

How much do you like the 

program? 
__ __ 5.3 1.4 5.8 1.3 

How much do you enjoy 

communicating with your 

therapist? 

__ __ 5.3 1.5 5.6
d
 1.6 

 

Note. GAD-7 = Generalized Anxiety Disorder- 7; PSWQ = Penn State Worry 

Questionnaire; WSAS = Work and Social Adjustment Scale; TAQ = Therapist Alliance 

Questionnaire. 
a 
n = 106, 

b 
n = 78, 

c 
n = 77 

d 
n = 58 

 

  



40 
 

To address the first research question (is there a relationship between client 

online communication and symptom measures?), a series of correlations were computed 

between the linguistic dimensions (word count and percentage of specific word category 

use) and symptom measures (general anxiety, worry, work and social adjustment).  

These correlations were conducted at three points corresponding to administration of 

symptom measures, and communication over the program was subdivided into three 

groups so that it corresponded with administration of symptom measures (division as 

follows: communication over module 1, communication over modules 2-6, and 

communication over modules 7-12).   

To address the second research question (does word count and percentage of 

specific word categories expressed, change over the course of 12 modules?), word count 

and percentage of specific word categories were calculated per module and one way 

repeated measures ANOVAs were run for each linguistic category of interest to 

investigate whether a trend over time was present. Only participants that completed post-

treatment measures were included in this analysis. 

To address the third research question (do program completers (participants that 

have completed all 12 modules), compared to program non-completers (those that 

completed fewer than 12 modules), differ in baseline (module 1) word count and 

percentage of word categories expressed during online communications submitted to 

their therapist?), t-tests were conducted comparing completers and non-completers to 

examine whether they significantly differ from each other.  Further exploratory analyses 

examined trends in word count and word categories and drop-out status over the course 

of treatment.  
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The next three research questions examine only those participants that completed 

the program.  To address the fourth research question (for program completers who are 

classified as symptomatic versus asymptomatic on the GAD-7 at program completion, is 

there a difference in overall word count and percentage of specific words expressed 

across all modules?), t-tests were conducted for word count and specific word categories 

comparing those that were considered symptomatic versus asymptomatic as determined 

by scores on the GAD-7.  

The fifth research question (for program completers, do change scores on 

symptom measures of generalized anxiety, worry, and work and social adjustment from 

Module 1 to Module 12 correlate with the overall word count and percentage of specific 

words expressed?) was analyzed by correlations between each change score on symptom 

measures and the linguistic variables (word count and percentage of specific words 

expressed).   

The final research question (for program completers, do scores on therapeutic 

alliance, treatment satisfaction, and comfort with emotional expressivity correlate with 

overall word count and percentage of specific words expressed?) was analyzed by a 

series of correlations. 

Results 

Descriptive Statistics 

Demographic variables. 

One-hundred and seven adults with symptoms of generalized anxiety disorder 

participated in the study.  A complete overview of participant demographic 

characteristics can be found in Table 2. Participants ranged in age from 21 to 67 with a 
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mean age of 39 years.  The majority of the sample were female (n = 69; 64.5%) and 

identified themselves as Caucasian (n = 85; 79.4%). Over three quarters of the sample 

reported post-secondary education (n = 83; 77.5%; ranging from some college to 

university graduate degrees), and most participants reported being employed at the time 

of participation (n = 84; 78.5%).   Approximately half of the sample reported being 

married (n = 57; 53.3%), followed by being single or dating (n = 40; 37.3%), with the 

remainder being common-law, divorced, or widowed.  Just over half of participants 

reported having children (n = 61; 57.0%).  The majority of the sample reported being in 

good physical health (n = 65; 60.7%), while 38% (n = 41) reported experiencing one or 

more physical illnesses.  Approximately half of the sample reported taking a 

psychological medication at the time of participation (n = 62; 57.9%).  Finally, half of 

the sample reported living in large cities (populations >200,000; n = 53; 49.5%), with the 

other half living in small cities (populations <40,000; n = 23; 21.5%), or towns, villages, 

or farms (n = 31; 29.0%).   

A t-test was performed to examine if there was an age difference in participants 

that completed the program compared with those that dropped out before completion.  

Indeed, there was a significant difference (t(105) = 2.11, p < .05.) with completers being 

older (M = 41.0, SD = 12.29) than non-completers (M = 36.3, SD = 10.15). Chi-square 

tests of independence were performed on the remaining demographic variables to 

examine whether there were any differences among groups.  When necessary, 

demographic variables were collapsed into analyzable groups (i.e., post-secondary 

education vs. no post-secondary education, single vs. some form of relationship, and 

urban vs. rural). No significant differences were found between participants that 
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completed the program compared with those that dropped out before completion for any 

demographic variable. Groups did not differ in terms of sex, employment, education, 

relationship status, parental status, presence of medical conditions, use of psychological 

medications, or area of residence. See Table 2. Due to the limited diversity, ethnicity was 

not able to be compared between groups.  For participant completion flow according to 

module see Appendix G. 

Weekly linguistic dimensions. Table 3 presents descriptive statistics for 

participants’ linguistic dimensions derived from communication in each module.  Aside 

from word count, statistics for word categories represent the percentage of total words 

for each word category of interest (See Table 3). 

Research Question 1: Exploring the Relationship between Linguistic Dimensions 

and Symptom Measures 

The first research question sought to explore whether a relationship existed 

between linguistic dimensions and symptom measures.  To explore this, correlations 

were computed between linguistic dimensions from communication in module 1, 

modules 2-6, and modules 7-12, with scores on the GAD-7, PSWQ, and WSAS at pre, 

mid, and post-treatment respectively, referred to as Time 1, 2 and 3 (See Table 4).  

Significant relationships emerged between negative emotion words and scores on the 

GAD-7 (r = .37, p = .001) and PSWQ (r = .37, p = .001) at Time 2, with a higher number 

of negative emotion words being associated with higher scores on anxiety and worry 

measures.  Similarly, significant relationships emerged between anxiety words and 

scores on the GAD-7 (r = .27, p = .001) and PSWQ (r = .31, p = .001) at Time 2, with a 

higher number of anxiety words being associated with higher scores on anxiety and 
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worry measures.  These relationships did not exist at Time 1 or Time 3.  A significant 

negative relationship was found between past tense words and scores on the GAD-7 (r = 

-.31, p = .006); a higher number of past tense words was associated with less anxiety 

symptomatology.  This relationship was also only found at Time 2.  The last significant 

relationship that emerged was an inverse relationship between insight words and scores 

on the GAD-7 (r = -.34, p = .008) at Time 3; a higher number of insight words was 

associated with less anxiety symptomatology.  No significant relationships emerged 

between linguistic dimensions and the WSAS at any time point. 
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Table 2 Participant Demographics 

 All Participants 

(N = 107) 

Completers (n 

=59) 

Non-Completers 

(n = 48) 

  

 M (SD) M (SD) M (SD) t-value p-

value 

Age 38.9 (11.6) 41(12.3) 36.3 (10.1) 2.11 

(105) 

.037* 

 # (%) # (%) # (%) χ
2 
 p-

value 

Sex    .18 .671 

Female 69 (64.5) 37 (62.7) 32 (66.7)   

Male 38 (35.5) 22 (37.3) 16 (33.3)   

Ethnicitya       

Caucasian  85 (79.4) 48 (81.4) 37 (77.1)   

Asian  2 (1.9) 2 (3.4) 0   
Aboriginal 1 (.9) 0 1 (2.1)   

Not recorded 19 (17.8) 9 (15.3) 10 (20.8)   

Employment status     .39 .533 

Working 84 (78.5) 45 (76.3) 39 (81.3)   

Not working  23 (21.5) 14 (23.7) 9 (18.8)   

Education    2.27 .132 

Less than grade 12 7 (6.5) 0 7 (14.6)   

High school diploma 17 (15.9) 10 (16.9) 7 (14.6)   

College/some 

university  

36 (33.6) 18 (30.5) 18 (37.5)   

University 

undergraduate  

39 (36.4) 26 (44.1) 13 (27.1)   

University graduate  8 (7.5) 5 (8.5) 3 (6.3)   

Relationship status     1.23 .268 
Single/dating  40 (37.3) 19 (32.2) 21 (43.8)     

Common 

law/cohabiting  

5 (4.7) 2 (3.4) 3 (6.3)   

Married  57 (53.3) 35 (59.3) 22 (45.8)   

Divorced/separated  3 (2.8) 1 (1.7) 2 (4.2)   

Widowed 2 (1.9) 2 (3.4) 0   

Children    .02 .886 

Yes 61 (57) 34 (57.6) 27 (56.3)   

No 46 (43) 25 (42.2) 21 (43.8)   

Physical illnesses    .394 .530 

None 65 (60.7) 34 (57.6) 30 (63.8)   

One or more 41 (38.3) 24 (40.7) 17 (36.2)   

Missing data 1 (.9) 1 (1.7) 0   

On psychological 
medication? 

   1.23 .268 

Yes 62 (57.9) 37 (62.7) 25 (52.1)   

No 45 (42.1) 22 (37.3) 23 (47.9)   

Location    2.16 .142 

Large city (> 200,000) 53 (49.5) 33 (55.9) 20 (41.7)   

Small city (<40,000) 23 (21.5) 12 (20.4) 11 (23.0)   

Town/Village/Farm 31 (29) 14 (23.7) 17 (35.5)   

a  Ethnicity was not collected from the first 19 participants and was only available from the last 88 

participants.  Ethnicity was not able to be compared between groups due to limited diversity. * p < .05
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Table 3 Descriptive Statistics for Linguistic Dimensions for Completers per Module (N= 59) 

 Module #  

 1 2 3 4 5 6 7 8 9 10 11 12 

 M(SD)  M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) 

Word  

Categoriesa 

            

Word 

Count 

199.4 

(159.4) 

365.0 

(317.7) 

299.0 

(310.3) 

284.8 

(264.7) 

283.4 

(266.0) 

363.0 

(265.6) 

316.2 

(298.7) 

347.3 

(366.1) 

298.3 

(325.9) 

272.0 

(266.1) 

292.2 

(319.0) 

190.5 

(187.0) 

1st person 

 singular 

9.6(3.1) 10.3(2.9) 9.3(2.9) 10.1(2.8) 10.0(2.7) 10.1(3.0) 9.4(2.6) 9.9(2.2) 10.1(3.0) 10.2(3.2) 9.8(3.3) 8.8(4.1) 

Affective             

Positive  4.2(1.7) 3.5(2.2) 4.6(2.6) 4.6(2.3) 4.6(3.0) 4.5(3.5) 3.7(1.8) 3.8(2.0) 4.4(2.4) 4.5(2.6) 4.4(3.2) 4.6(3.8) 

Negative 4.4(2.7) 4.3(2.0) 3.2(1.7) 3.3(1.7) 2.9(2.1) 3.0(1.9) 4.0(2.4) 2.7(1.6) 3.6(1.7) 3.8(2.1) 2.8(2.1) 2.3(2.0) 

Anxiety 3.2(2.5) 2.9(1.7) 2.1(1.3) 2.3(1.3) 1.4(1.9) 1.5(1.4) 2.5(2.0) 1.3(1.2) 2.1(1.4) 2.4(1.9) 1.6(1.9) 1.5(1.7) 

Sadness 0.4(0.8) 0.4(0.5) 0.4(0.6) 0.2(0.4) 0.4(0.5) 0.4(0.7) 0.3(0.5) 0.3(0.5) 0.3(0.4) 0.4(0.6) 0.4(0.8) 0.3(0.4) 

Anger 0.3(0.5) 0.4(.05) 0.3(0.5) 0.3(0.4) 0.4(0.7) 0.4(0.5) 0.3(0.5) 0.4(0.6) 0.3(0.5) 0.3(0.8) 0.3(0.5) 0.1(0.4) 

Cognitive 

 Processes 

            

Causation 2.3(2.4) 2.1(1.2) 2.0(1.8) 2.0(1.2) 1.7(1.1) 2.0(1.1) 1.8(1.3) 2.2(1.1) 2.0(1.6) 2.1(1.3) 1.6(1.2) 1.4(1.2) 

Insight 4.2(2.5) 3.8(1.6) 3.9(1.7) 3.8(1.7) 4.5(2.5) 5.2(2.8) 4.1(1.8) 3.5(1.4) 4.0(1.7) 4.0(2.1) 3.9(1.7) 3.4(2.4) 

Time             

Past tense  2.1(1.8) 3.4(2.1) 3.9(2.7) 3.1(2.0) 3.3(2.0) 3.8(2.1) 4.0(2.2) 4.2(2.3) 3.4(2.1) 4.0(2.5) 3.3(2.0) 2.8(2.3) 

Present 

tense 

10.4(3.0) 9.8(3.3) 10.1(3.4) 10.6(2.6) 10.7(3.1) 10.6(2.9) 10.6(3.0) 10.1(2.8) 11.0(3.4) 11.1(3.1) 10.5(3.6) 9.5(4.3) 

Future 

tense  

1.4(1.2) 1.3(1.0) 0.9(0.9) 1.1(1.0) 1.1(0.9) 1.0(0.7) 1.1(0.9) 1.1(0.9) 1.2(1.2) 1.0(0.9) 1.0(0.8) 1.0(1.2) 

a Aside from word count, statistics for word categories represent the percentage of total words for each word category of interest 
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Table 4 Correlations between Linguistic Dimensions and Symptom Measures 

 
Linguistic Dimensions GAD-7 PSWQ WSAS 

Time 1a 

Word Count .02 -.08 -.11 

1st person singular .11 .13 .16 

Affective    

Positive  .02 0.03 -.03 

Negative .12 -.07 .00 

Anxiety .13 -.03 .03 
Cognitive Processes    

Causation .07 .03 -.06 

Insight -.12 -.01 -.17 

Time    

Past tense  -.07 -.11 -.14 

Present tense -.04 -.10 .024 

Time 2b 

Word Count -.01 .06 -.02 

1st person singular .06 .20 -.05 

Affective    

Positive  -.14 -.14 -.03 

Negative .37** .37** .15 

Anxiety .27* .31** .01 
Cognitive Processes    

Causation -.07 -.08 -.12 

Insight .01 .21 -.00 

Time    

Past tense  -.31** -.01 -.19 

Present tense .16 .02 .01 

Future tense  -.02 .01 .09 

Time 3c 

Word Count -.05 -.14 .00 

1st person singular -.05 .07 -.04 

Affective    

Positive  -.10 -.04 -.05 

Negative .07 .25 .11 
Anxiety .01 .21 .07 

Cognitive Processes    

Causation .01 .06 -.06 

Insight -.34** -.03 -.16 

Time    

Past tense  -.10 -.10 -.17 

Present tense .09 .12 .08 

Future tense  .00 -.16 .11 

Note. Pearson Correlations. GAD-7 = Generalized Anxiety Disorder- 7; PSWQ = Penn State Worry 

Questionnaire; WSAS = Work and Social Adjustment Scale. 

a Time 1 represents communication from module 1 and pre-treatment measures 

b Time 2 represents communication from modules 2-6 and mid-treatment measures 

c Time 3 represents communication from modules 7-12 and post-treatment measures 
* p < .05 ** p < .01. 
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Research Question 2: Exploring Linguistic Dimensions over Time 

Research question two sought to explore if the way a participant writes (use of 

linguistic dimensions) changes over the course of the program.  Only participants that 

completed post-treatment measures were included in this analysis (n = 59).  To explore 

this question, 10 separate one-way repeated measures ANOVAs were computed for each 

linguistic variable of interest, to investigate whether language use changed over the 

course of the program. For each ANOVA, the independent variable was time (with 12 

levels) and the dependent variable was the proportion of the linguistic category 

expressed in communication at each of the 12 time points/modules. Significant trends 

emerged for negative emotion, anxiety, past tense, and insight words, as well as word 

count, over the course of the program. 

For negative emotion words, Mauchly’s test indicated that the assumption of 

sphericity had been violated X
2
(65) = 89.83, p < .05, therefore degrees of freedom were 

corrected using Huynh-Feldt estimates of sphericity (ε = .93) (the Huynh-Feldt 

correction is recommended when sphericity estimates are > 0.75, and the Greenhouse-

Geisser correction is recommended when sphericity estimates are < 0.75; Girden, 1992).  

The results showed that the use of negative emotion words significantly changed over 

time, F(10.22, 592.86) = 7.93, p = .007. Follow-up polynomial contrasts indicated 

significant linear and cubic trends, F(1, 58) = 28.66, p < .0001 F(1, 58) = 24.18, p 

<.0001, respectively. The linear trend suggests that the proportion of negative emotion 

words in communication decreased over the course of the program and this trend 

accounted for 33% of the variance in group means with respect to the proportion of 

negative emotion words expressed.  The cubic trend suggests the proportion of negative 
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emotion words expressed was highest at the beginning of treatment, lowest at the end of 

treatment, but showed little change in the intermediate period. This trend accounted for 

63% of the variance in the mean proportion of negative emotion words expressed and 

was the best fit for the data (Figure 1). 

 For anxiety words, Mauchly’s test indicated that the assumption of sphericity 

had been violated X
2
(65) = 132.19, p < .05, therefore degrees of freedom were corrected 

using the Greenhouse–Geisser estimate of sphericity (ε = .70).  The results showed that 

the use of anxiety words significantly changed over time, F(7.72, 447.83) = 9.38, p < 

.001. Follow-up polynomial contrasts indicated significant linear, quadratic, and cubic 

trends, F(1, 58) = 34.00, p < .0001, F(1, 58) = 13.20, p = .001,  F(1, 58) = 14.03, p 

<.0001, respectively. The linear trend suggests that the proportion of anxiety words in 

communication decreased over the course of the program and this trend accounted for 

34% of the variance in the mean proportion of anxiety words expressed.  The quadratic 

trend accounted for 48% of the variance, and suggests that anxiety words decreased over 

the course of the program but leveled over time. The cubic trend suggests the proportion 

of anxiety words expressed was the highest at the beginning of treatment, lowest at the 

end of treatment, but demonstrated little change in the intermediate period. This trend 

accounted for 64% of the variance in the mean proportion of anxiety words expressed 

and was the best fit for the data (Figure 2). 

For past tense words, Mauchly’s test indicated that the assumption of sphericity 

had not been violated X
2
(65) = 79.32, p > .05, therefore no correction was required.  The 

results showed that the use of past tense words significantly changed over time, F(11, 

638) = 4.97, p < .001. Follow-up polynomial contrasts indicated significant linear and 
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quadratic trends, F(1, 58) = 4.15, p = .046 F(1, 58) = 31.95, p <.0001, respectively. The 

linear trend suggests that the proportion of past tense words in communication decreased 

over the course of the program and this trend accounted for approximately 7% of the 

variance in the mean proportion of past tense words expressed.  The quadratic trend 

suggests the use of past tense words increased to approximately mid program and then 

decreased. This trend accounted for 61% of the variance in the mean proportion of past 

tense words expressed, therefore was the best fit for the data (Figure 3).  

For insight words, Mauchly’s test indicated that the assumption of sphericity had 

been violated X
2
(65) = 131.16, p < .05, therefore the degrees of freedom were corrected 

using the Greenhouse-Geisser estimates of sphericity (ε = .69). The results showed that 

the use of insight words significantly changed over time, F(7.59, 440.04) = 3.95 , p < 

.001. Follow-up polynomial contrasts indicated a significant quadratic trend, F(1, 58) = 

5.72, p = .020. The quadratic trend suggests the use of insight words increased to 

approximately mid program and then decreased. This trend accounted for 25% of the 

variance in the mean proportion of insight words expressed (Figure 4). 

For word count, Mauchly’s test indicated that the assumption of sphericity had 

been violated X
2
(65) = 177.27, p < .05, therefore degrees of freedom were corrected 

using Huynh-Feldt estimates of sphericity (ε = .76). The results showed that word count 

significantly changed over time, F(8.36, 485.11) = 3.35, p = .001. Follow-up polynomial 

contrasts indicated a significant quadratic trend, F(1, 58) = 15.95, p < .0001. The 

quadratic trend suggests word count increased to approximately mid program and then 

decreased. This trend accounted for 48% of the variance in the mean number of words 

expressed at each time point (Figure 5). 
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No significant differences were found according to time for first-person singular, 

positive emotion, causation, present tense, or future tense linguistic dimensions. 

Research Question 3: Exploring Differences in Baseline Communication between 

Completers and Non-completers 

The third research question sought to explore if differences in communication 

between completers and non-completers could be identified in their communication over 

the first module.  Independent samples t-tests were conducted comparing linguistic 

dimensions between completers and non-completers with no significant differences 

found in baseline communication.  Further exploratory analyses were conducted, and 

although no significant differences were found between completers and non-completers, 

significant differences did arise between participants that dropped out early versus late in 

the program.  A significant difference was found for negative emotion words, t(45.27) = 

2.35, p = .023.  Participants who dropped out early (before midpoint measures; M = 5.16, 

SD = 3.61) expressed a greater number of negative emotion words in their baseline 

communication than those that dropped out late (after midpoint measures; M = 3.24, SD 

= 2.05). Similarly, a significant difference was found for anxiety words, t(44.45) = 2.37, 

p = .022.  Participants who dropped out early expressed a greater number of anxiety 

words in their baseline communication (M = 3.90, SD = 3.41) than those that dropped 

out late (M = 2.11, SD = 1.81). No significant differences were found between drop-out 

stage for word count,  
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Figure 1. Mean percentage of negative emotion words written over 12 modules. 

Completers only (n = 59). 
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Figure 2. Mean percentage of anxiety words written over 12 modules. Completers only 

(n = 59). 
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Figure 3. Mean percentage of past tense words written over 12 modules. Completers 

only (n = 59). 
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Figure 4. Mean percentage of insight words written over 12 modules. Completers only 

(n = 59). 

 

 

 

 

 

 

 

R² = 0.249 

.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

0 1 2 3 4 5 6 7 8 9 10 11 12 

P
er

ce
n
ta

g
e 

o
f 

In
si

g
h
t 

W
o

rd
s 

Module  



56 
 

 

Figure 5. Mean word count over 12 modules. Completers only (n = 59). 
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first person singular words, positive emotion, sadness, anger, causation, insight, or past, 

present, future tense words. 

Research Question 4, 5, and 6: Exploring Program Completers Linguistic 

Dimensions in Relation to Symptomatology 

The remaining three research questions explored whether linguistic dimensions were 

associated with symptom measures for program completers.  

 Research question 4: Exploring linguistic dimensions in relation to 

symptomatic or asymptomatic presentation at program completion.  Independent 

samples t-tests were conducted on linguistic dimensions from communication over the 

entire program, comparing participants who were symptomatic versus asymptomatic on 

the GAD-7 scale at post-treatment.  No significant differences were found when 

symptomatology was defined as asymptomatic = 0-4, symptomatic ≥ 5 (Spitzer et al., 

2006).  Symptom groups were redefined to reflect minimal (0-9) and significant 

symptoms (≥10), however, still no significant differences emerged.   

 Research question 5: Exploring relationships between linguistic dimensions 

and change on symptom measures. Research question five sought to explore whether 

change scores on symptom measures of generalized anxiety, worry and work and social 

adjustment from module 1 to module 12 correlated with linguistic dimensions from 

communication over the entire program. Correlations were computed between change 

scores on symptom measures (GAD-7, PSWQ, WSAS) and linguistic dimensions.  No 

significant associations were found between change scores on the GAD-7 or the WSAS 

with linguistic dimensions.  A significant relationship was found between first-person 

singular words and change scores on the PSWQ (r = -.27, p = .039).  A higher number of 
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first-person singular words (e.g., I) was associated with greater improvement in worry 

ratings over the course of the program.   

 Research question 6: Exploring relationships between linguistic dimensions 

and therapeutic alliance, treatment satisfaction, and comfort with emotional 

expressivity.  Research question six sought to explore whether scores on therapeutic 

alliance, treatment satisfaction, and comfort with emotional expressivity were associated 

with linguistic dimensions from communication over the course of the entire program.  

Two aspects of treatment satisfaction were analyzed mid and post-treatment, 1) how 

much participants liked the treatment program, and 2) how much they enjoyed 

communicating with their therapist.  Significant relationships between these treatment 

satisfaction variables and linguistic dimensions did arise.  Greater word count was 

associated with higher ratings of enjoyment of communication with their therapist at mid 

treatment (r = .274, p = .036), and greater use of negative emotion words and anxiety 

words were associated with lower ratings of enjoyment of communication with their 

therapist at mid-treatment (r = -.270, p = .039; r = -.267, p = .041 respectively). Greater 

use of first-person singular words was associated with higher ratings of how much 

participants liked the treatment program at mid-treatment (r = .266, p = .042), and higher 

ratings of enjoyment of communication with their therapist at post-treatment (r = .274, p 

= .037).  A greater use of present tense words was additionally associated with higher 

ratings of enjoyment of communication with participants’ therapists at post-treatment (r 

= .278, p = .034).   

 Significant relationships emerged between negative emotion words and anxiety 

words with therapeutic alliance scores at mid-treatment.  Greater use of negative emotion 
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words or anxiety words in communication were associated with decreased therapeutic 

alliance scores (r = -.362, p = .005; r = -.337, p = .0009 respectively). 

 No significant relationships were observed between comfort with emotional 

expressivity (comfort writing out thoughts and describing feelings in words) and 

linguistic measures. 

Discussion 

The purpose of the present study was to gain an understanding of how clients 

with symptoms of GAD in a TAICBT program are communicating with their online 

therapists over the course of treatment, and whether their communication style was 

related to improvements in symptom measures and successful program completion.  This 

was an initial exploration, without specific hypotheses, in order to determine whether 

linguistic dimensions and expressive writing are important aspects of TAICBT, aspects 

which warrant future research. To begin, the results from each one of the six research 

questions will be discussed, in turn.  Following, will be a discussion of the findings as a 

whole and consideration of study strengths and limitations.  Finally, clinical implications 

are discussed and recommendations for future research are made. 

Research Question 1: Exploring the Relationship between Linguistic Dimensions 

and Symptom Measures 

The findings indicated that a relationship exists between specific linguistic 

dimensions and primary symptom measures at certain time points. Namely, negative 

emotion, anxiety, past tense, and insight words emerged as categories that were related to 

measures of generalized anxiety or worry. Negative emotion, anxiety, and past tense 

word categories expressed over the course of communications in modules 2-6 were 



  

60 
 

associated with measures of generalized anxiety or worry.  Insight words expressed over 

the course of communications in modules 7-12 were associated with decreased 

generalized anxiety at post-treatment. A higher number of negative emotion and anxiety 

words were associated with increased symptomatology.  Although no hypotheses were 

posed, this finding is face valid, and consistent with past research linking these word 

categories with depression (Baddeley et al., 2011; Rude et al., 2004) and social anxiety 

disorder (Anderson et al., 2008).  Similarly, face valid and consistent with past research 

on improved health (Pennebaker et al., 1997), insight words were associated with 

decreased anxiety symptomatology. Although there is not a wealth of research on verb 

tense usage in relation to psychological well-being, my findings (past tense words being 

associated with decreased symptomatology), are in contrast to findings by Arntz and 

colleagues (2012).  They found that individuals with personality disorders significantly 

decreased their use of past and future tense words, and increased present tense words 

over the course of successful treatment.  Verb tense usage is relevant (e.g., may indicate 

differences in individuals’ psychological distance to events; Tausczik & Pennebaker, 

2010), and therefore warrants additional attention in future TAICBT studies. 

Interestingly, no significant relationships arose between any linguistic dimension and the 

work and social adjustment scale, suggesting that linguistic dimensions are more 

connected with primary symptom measures than secondary symptom measures. 

Relationships between linguistic dimensions and symptom measures were 

examined at three time points which were related to administration of symptom measures 

at pre-treatment, mid-treatment, and post-treatment (Time 1, 2, and 3). Clients’ written 

communication was divided to correspond to each time point, so that module 1 
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communication was linked with pre-treatment measures, communication from modules 

2-6 was linked with mid-treatment measures, and communication from modules 7-12 

was linked with post-treatment measures.  Interestingly, most of the significant 

relationships that emerged were found at Time 2 (communication from modules 2-6 and 

mid-treatment measures), suggesting that the amount of text or timing of communication 

may be of importance.  For Time 1, only communication from module 1 was analyzed 

with pre-treatment measures.  It may be that a larger quantity of text is a more 

representative measure of clients’ natural linguistic tendencies. Past research on 

expressive writing most often analyzed essays or long texts (e.g., Anderson et al., 2008; 

Arntz et al., 2012); however, Zinken and colleagues (2010) found significant 

relationships between linguistic categories and client improvements in text under 100 

words.  Given that clients’ communication from module 1 was on average 208 words, it 

does not seem like quantity of text is the sole explanation for the lack of findings at Time 

1. Nonetheless, controlling for this in the future would aid in elucidating temporal 

differences. A different division of treatment communication may be an option, however, 

ideally, an additional pre-treatment communication sample could be included.  Since 

completion of the present study, the Online Therapy USER has developed an online 

screening tool that, in addition to completing measures, allows the client to write down 

concerns and relevant information (e.g., describing symptoms).  This could be an 

additional measure of “pre-treatment” communication that may aid in providing a more 

representative sample of text. Only one significant relationship emerged at Time 3, 

despite communication being collected from multiple modules, however, analysis of 

completers’ mean number of words expressed over the course of the program showed a 
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peak at Time 2 and a subsequent decline.  This trend supports the hypothesis that 

quantity of text is important. The inconsistencies in our findings invite the question of 

whether my results could be due to spurious associations. While this cannot be ruled out, 

the majority of word categories that arose as significant have been linked to 

psychological well-being in the past.  Furthermore, these word categories emerged as 

significant in subsequent research questions; this increases our confidence that the 

variables are directly associated with one another.  In sum, we found that relationships 

do exist between linguistic dimensions and symptom measures, however, the temporal 

nature of these relationships requires future research. 

Research Question 2: Exploring Linguistic Dimensions over Time 

The findings indicated that clients’ written communication changes over the 

course of TAICBT.  Trends emerged for the same word categories that were related to 

symptom measures: negative emotion, anxiety, past tense, and insight word categories. 

And as mentioned in research question one, mean number of words expressed also 

changed over the course of the program.  Changes in some of the linguistic categories 

were consistent with what clinicians would expect to observe in successful treatment of 

GAD. That is, a decline in negative emotion words and anxiety words in communication 

over the course of the program suggests that clients may be becoming more successful at 

expressing balanced thoughts as opposed to negatively distorted thoughts (Arntz et al., 

2012). Insight words increased slightly over the first half of the program until 

approximately mid-program where the use of these words then decreased. This is an 

interesting finding and future research could explore whether this could be an indicator 

of the point where clients have garnered the most insight into their thoughts, behaviours, 
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and feelings.  Overall, past tense words were found to increase over the course of 

treatment, however the trend demonstrated a curvilinear relationship with past tense 

words increasing until approximately mid program and then declining.  Although past 

research has found that past tense words declined over the course of treatment (Arntz et 

al. 2012), the present study’s findings are not entirely in contradiction.  Since this word 

category has not received much research in treatment literature it warrants further 

attention in general. 

 Although results showed significant trends in word use over time, with some 

trends consistent with symptom reduction, it is important to note that in this study there 

is no way of determining the cause of language change.  Given that this was a study of a 

treatment program, we assume that a large proportion of the change in word use is due to 

successful change in thinking due to treatment, however, working within the cognitive 

behavioural framework and with evidence acquired from research with the expressive 

writing paradigm, it is also possible that the way participants write could impact their 

thoughts and behaviors. Notably, trends found in past literature, for example, an increase 

in positive emotion words (Arntz et al., 2012), or a decrease in self-referential words 

(Hoyt & Pasupathi, 2008), were not found in the present study.   

Research Question 3: Exploring Differences in Baseline Communication between 

Completers and Non-completers 

 Findings indicated no significant differences in linguistic dimensions between 

completers and non-completers, however, upon further examination of non-completers, it 

was revealed that those who dropped out earlier in treatment (before midpoint measures) 

used more negative emotion and anxiety words in their communication at module one.  
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As was discussed in research question one, having a limited amount of text to analyze at 

baseline/module 1 may be inhibiting the ability to find significant differences because it 

may not be representative of participants’ natural linguistic expression.  Despite this 

limitation, it is encouraging that there were significant differences present in baseline 

communication for those that dropped out of the program, early versus late. Identifying 

differences in clients’ communication early on, for example, higher proportion of 

negative emotion words or anxiety words may help in identifying those who may need 

additional attention. Furthermore, this appears to be a unique indicator; symptom 

measures of generalized anxiety or worry at baseline did not differentiate clients who 

dropped out of TAICBT at any time.  Attrition is a significant challenge faced in ICBT 

(Melville, Casey & Kavanagh, 2010); therefore, having this additional method of 

identifying those at risk and having the opportunity to intervene may help increase 

engagement.  Traditionally, clients who have dropped-out of treatment have been viewed 

as treatment failures, however, research that has examined clients who drop out of ICBT 

programs showed that clients obtained increased benefit with each additional lesson 

completed.  Therefore, those who drop-out at a later stage would derive greater benefit 

than those who drop-out earlier, and may be terminating treatment because of significant 

improvement in symptoms (Hilvert-Bruce, Rossouw, Wong, Sunderland, & Andrews, 

2012). This may help to direct future pursuits aimed at increasing engagement to those 

clients that drop out of the program early, before significant benefit is derived. 

Research Question 4: Exploring Linguistic Dimensions in Relation to Symptomatic 

or Asymptomatic Presentation at Program Completion 
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 Findings indicated that there was no relationship between linguistic dimensions, 

derived from client communication over the course of the whole program, and 

symptomatology.  Even with the effort to look at extreme symptoms, no differences were 

found.  These results suggest that examining linguistic dimensions from communication 

gathered over the course of the program may be less meaningful than looking at 

communication broken down into sections. From results derived from research question 

one, it is clear that some relationships exist between linguistic dimensions and symptom 

measures, however by examining communication in aggregate, these relationships 

appear to be obscured.  These results suggest that when examining communication in a 

treatment program, it may be valuable to analyze different segments corresponding with 

stages of treatment. Furthermore, as changes in linguistic categories were observed over 

time, trends in linguistic dimensions are potentially more meaningful or useful as an 

indicator of success than a proportion of a linguistic category expressed at one time 

point. 

Research Question 5: Exploring Relationships between Linguistic Dimensions and 

Change on Symptom Measures 

 Only one linguistic category was significantly related to a symptom measure 

change score.  Greater use of first-person singular words was associated with greater 

improvement in scores on the PSWQ from pre-treatment to post-treatment.  This finding 

is contrary to research linking first-person singular words to depressive symptomatology 

(Baddeley et al., 2011; Rude et al., 2004) and increased anxiety (Anderson et al., 2008).  

Furthermore, this result is contrary to findings that decreases in the uses of self-

referential words over time are associated with recovery (Arntz et al., 2012; Hoyt & 
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Pasupathi, 2008).  It is unclear why the present study obtained these conflicting results.  

Authors in past research suggested that the greater use of self-referential words indicated 

an increased focus on the self or inward attention, which are consistent with elements of 

depression (Baddeley et al., 2011; Rude et al., 2004).  However, it is possible that in a 

sample of clients with GAD, self-referential words may have another meaning. The 

theoretical models of GAD emphasize the role of worry in avoidance of internal 

emotional experiences (Behar et al., 2009), and although this is highly speculative and 

would need to be explored in future research, an increased use of first-person singular 

words may reflect a reduction in avoidance of internal experiences, which would be 

adaptive for clients with GAD.     

As was raised in the discussion of the previous research question, it appears that 

analyzing linguistic dimensions at specific time points is more meaningful than 

examining linguistic dimensions in aggregate over the course of the entire program.  

While it is possible that no other significant relationships exist, it seems likely that 

relationships may be being obscured by looking at dimensions over the program in 

entirety.  

Research Question 6: Exploring Relationships between Linguistic Dimensions and 

Therapeutic Alliance, Treatment Satisfaction, and Comfort with Emotional 

Expressivity  

 Findings indicated that linguistic dimensions were related to therapeutic alliance 

and treatment satisfaction. A higher proportion of expressed negative emotion and 

anxiety words was associated with poorer therapeutic alliance ratings.  This may be 

connected to symptomatology, as previous results indicated a connection between these 
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dimensions and symptom measures, and research has found that clients with greater 

symptomatology report lower therapeutic alliance scores (Shick Tryon, Collins 

Blackwell, & Felleman Hammel, 2007).  

Negative emotion and anxiety words were also associated with decreased 

treatment satisfaction, while amount of communication, higher proportion of expressed 

first-person singular words and present tense words were associated with increased 

treatment satisfaction. First-person singular words arose in the preceding research 

question in the direction contrary to that found in past research. This discrepancy with 

regard to treatment satisfaction was observed in the present study as well; research with 

clients in psychotherapeutic Internet chat groups has found that greater use of first-

person singular words was associated with lower ratings of belongingness and 

engagement (Haug et al., 2008). My findings, that first-person singular words are 

positively related to aspects of treatment satisfaction, could reflect the nature of the 

study, either the client population, or what was asked of clients in this study compared to 

other studies. As speculated above, it may be due to the nature of GAD specifically, 

additionally, it may be that the nature of communication with a therapist is different from 

chat groups or individual narratives and has different correlates of wellbeing.  Findings 

related to tense words has been mixed, as mentioned in research question one, therefore 

this area requires future research to uncover what value these linguistic dimensions may 

provide for research evaluating client satisfaction with TAICBT.   

Contrary to expectations, comfort with emotional expressivity was not related to 

any linguistic dimension including word count.  Past research has shown emotional 

expressivity to have a moderating effect on expressive writing (e.g., Austenfeld et al., 
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2006; Lu & Stanton; 2010), however, this study shows no effect at all.  This studies null 

finding could be partially explained by participants’ fairly high comfort rating.  There 

was little variance in responses, and no participants reported being uncomfortable with 

writing their thoughts and describing their feelings in words. Furthermore, measurement 

of this construct was through one question, which provided us with a somewhat crude 

measure of this construct, potentially limiting the results gleaned from this analysis.   

Summary 

Considering results from all research questions, several findings emerge most 

prominently.  First, negative emotion words and anxiety words arose as the most 

influential linguistic dimension: they showed a relationship to symptom measures, they 

changed over the course of treatment, and they demonstrated a relationship with 

treatment satisfaction and therapeutic alliance.  Furthermore, they showed some utility in 

differentiating clients who drop out of treatment early from those who drop out after a 

longer period of treatment.  Negative emotion words have repeatedly arisen as 

significant in past literature (Baddeley et al., 2011; Pennebaker et al., 1997; Rude et al., 

2004) including treatment literature (Arntz et al., 2012).  Our results support the existing 

research and suggest for clients with symptoms of GAD in a TAICBT program these 

linguistic categories are particularly relevant.  Our results suggest that paying attention to 

these linguistic categories could be useful, as they seem to be psychological markers 

(Van der Zanden et al., 2014) that could play an important role in treatment outcome. 

Another interesting finding is rather a lack of findings.  Several linguistic 

categories that arose in past literature as being related to well-being did not arise in the 

present study.  No relationships between symptomatology and any other measure of 
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client progress or engagement were found between positive emotion words, causation 

words, or future tense words.  Research examining linguistic indicators in Internet-based 

therapy is relatively new; therefore we explored a range of linguistic variables that have 

been shown to be related to general well-being.  With this study and future linguistic 

studies in TAICBT, it would be most helpful to narrow the focus to key variables that 

could have an impact on treatment delivery in practice.  In an extensive review of the 

state of ICBT literature, Andersson and Hedman (2013) stated that the efficacy of ICBT 

has been proven, and that researchers should focus on examining outcome predictors in 

clinically representative samples.  This study’s significant and non-significant findings 

aid in focusing researchers’ and clinicians’ attention to key variables that warrant future 

attention. 

The findings from this study are from a TAICBT program for clients with GAD, 

therefore we know that negative emotion words and anxiety words are especially 

relevant for clients with GAD.  It seems natural that negative emotion words would be an 

important indicator for many different psychological treatment programs, however, it 

stands to reason that for programs focused on treating depression, sadness words may 

play a more significant role than anxiety words.  Additionally, for different clinical 

groups the direction of the relationship may be different; for example, Hoyt and 

colleagues (2008) indicated that a greater use of negative emotion words could be a 

linguistic marker of recovery for individuals suffering with post-traumatic stress, as it 

may indicate less avoidance of the traumatic event.  These linguistic differences between 

clinical populations underscore the issue of generalizability.  Future research is needed in 

order to determine whether the results obtained in this study are unique to clients with 
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symptoms of GAD or whether they can be generalized to different client populations 

participating in TAICBT programs. 

Limitations and Strengths 

It is important to acknowledge the limitations of the present study. First is the 

variable amount of time clients took to complete treatment. While all were encouraged to 

complete one module per week, most took longer, which could have impacted the type or 

amount of communication in each module. Although amount and type of communication 

was client-directed, the objective of this initial study was to improve understanding of 

clients’ natural course of communication with their online therapists over the course of 

ICBT. 

Another potential limitation which may have contributed to limited significant 

findings is the way in which text was analyzed.  It was decided to divide text to align as 

much as possible with symptom measures.  This created for a variable amount of text in 

each section, which may have limited our ability to find relationships between linguistic 

variables and outcome measures.  Furthermore, although the division of text may have 

been problematic, it appears as though it was preferable to analyzing text in aggregate. 

Analyzing text from the whole program seemed to obscure relationships that may have 

existed between linguistic dimensions and outcome variables.  Although this is a 

limitation, lessons learned from this study can be applied to future research of linguistic 

dimensions in TAICBT. 

 We also acknowledge that the LIWC program categorizes words into over 70 

different linguistic categories.  In order to reduce the probability of finding spurious 

results, we focused on categories that have been found in past research to show greatest 
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promise. It is possible that study of other word categories could produce different results. 

Since completing the current study, a study by Van der Zanden and colleagues (2014) 

explored whether language use in group chat sessions predicted treatment improvement 

and adherence in an online cognitive-behavioral six session group course for young 

adults with depressive symptoms. The authors found that increasing discrepancy words 

predicted improved depression scores, and that a greater number of words, more social 

words, and fewer discrepancy words predicted adherence.  As discrepancy words and 

social words had not arisen as important categories prior to the publication of Van der 

Zanden et al.’s study, they were not examined as a part of the present study, however, we 

decided to run supplementary analyses of these two word categories, which resulted in 

several significant findings.  A higher proportion of social words in baseline 

communication was associated with lower severity of worry ratings (PSWQ; r = -.241, p 

= .012) at baseline. A higher proportion of social words expressed over the course of 

TAICBT was associated with greater improvement in symptom severity on the GAD-7 (r 

= .257, p =.049), and PSWQ (r = .345, p = .007) from pre-treatment to post treatment, 

and was related to clients’ increased rating of enjoyment of communication with their 

therapists at post-treatment (r = .320, p = .014).  Both social and discrepancy words 

showed significant changes over time, however these trends were not linear as both word 

categories showed fluctuations over the course of the program.  Based on the findings of 

Van der Zanden and colleagues (2014), and the results from our supplementary analysis, 

it appears as though social words and discrepancy words are relevant to TAICBT 

programs, and warrant further attention. 
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Despite the limitations, this study has several important strengths.  This is the 

first study of its kind to examine linguistic dimensions of communication in a TAICBT 

program for GAD.  Our sample size was fairly large and included clients that completed 

treatment as well as those that dropped out prior to completion.  Although this study was 

not designed to make causal claims, it is on track with recommendations for the future of 

ICBT research (Andersson & Hedman, 2013) by exploring what may predict successful 

participation in TAICBT in a clinical setting.  As the first study, this exploration offers 

researchers direction when examining linguistic dimensions in TAICBT in the future. 

Future Directions 

Future research should utilize the findings of this study to aid in designing 

relevant research studies of linguistic dimensions in TAICBT.  My findings revealed a 

number of linguistic categories of interest, with stronger results for some categories (e.g., 

negative emotion words), which should be targeted in future research. Some of the 

linguistic dimensions that arose were in contrast to current literature (e.g., self-referential 

words), or new trends altogether (e.g., past tense words); these areas will require further 

exploration. Additionally, future research should keep in mind some of the present 

study’s limitations, namely, being cognizant of how text is divided among the treatment 

program and ensuring that adequate text is available for analysis.  My findings suggest 

that it may be more useful to analyze communication in sections, as opposed to in 

aggregate but it is still unclear how best to do this. A recommendation may be to split 

communication according to module content.  For example, in the present study, module 

content was as follows: module 1 psychoeducation; modules 2 and 3, relaxation; 4-6, 

cognitive strategies; 7-9, behaviour; 10-11, lifestyle; 12, relapse. Dividing 
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communication according to module content would have been possible in the present 

study if we had strong measures assessing symptoms of GAD, at each week, which could 

be examined along with communication. However, because I was unable to do this 

analysis, I recommend this for future study designs.  Analyzing communication in this 

way may also aid in determining whether linguistic findings reflect the issues discussed 

in each topic of the modules, rather than reflecting changes in clients’ psychological state 

over time. Furthermore, in order to test whether changes in communication are due to 

TAICBT, future research should incorporate a control condition in which clients 

complete symptom measures and engage in a writing task but are not undergoing 

TAICBT. The results of this study have potential clinical implications for delivery of 

TAICBT. In addition to obtaining richer knowledge about client communication in 

ICBT, linguistic data may prove to be of assistance in clinical practice. Identifying 

differences in clients’ communication early on, for example, not observing a decline in 

negative emotion words or an increase in insight words may indicate to clinicians that a 

client is struggling. As mentioned previously, attrition is a significant challenge faced in 

ICBT (Melville et al, 2010), therefore, having an additional method of identifying those 

at risk and intervening may help to increase engagement.  Future research should 

investigate whether it is possible to identify struggling clients through the use of 

linguistic measures, at the time of participation, and subsequently intervene.   

Given that we have some knowledge of what type of communication is related to 

improved symptoms for clients (e.g., reduced negative emotion words), future research 

on this topic would be valuable. For example, would guidance in writing maximize 

outcomes? For instance, encouraging clients to try to write more positively in order to try 
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to reduce the number of negative emotion words expressed, or perhaps when more 

clarity emerges from research on verb tense use, providing instructions about what tense 

use has been associated with the most positive outcomes.  Previous research has found 

that giving different instructions on ways to write can increase benefit within 

experimental disclosure studies (e.g., Lu & Stanton, 2010), but investigating this in a 

therapeutic context warrants further attention.   

Conclusions 

In summary, this study generated evidence to support the notion that expressive 

writing in the context of TAICBT, and resulting linguistic dimensions, are important and 

warrant attention.  Recent research has demonstrated language changes over the course 

of therapy with personality disorders (Arntz et al., 2012) and depression (Van der 

Zanden et al., 2014), however, prior to the current study no studies examined potential 

associations between language use in clients with symptoms of GAD receiving ICBT. 

This study indeed found significant changes in how clients communicated over the 

course of ICBT and found that clients’ language use was significantly associated with 

their symptomatology.  Significant relationships emerged between negative emotion 

words, anxiety words, insight words, and past tense words, with symptom measures of 

anxiety and worry at certain time points. Increased use of negative emotion and anxiety 

words were associated with increased symptomatology, whereas increased use of insight 

words and past tense words were associated with decreased symptomatology.  These 

linguistic categories also exhibited significant changes over time.  Overall, the strongest 

findings emerged for negative emotion words; in addition to change over time and 

association with symptoms, they differentiated clients that dropped out of the program 
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earlier versus later, and demonstrated a relationship to therapeutic alliance and treatment 

satisfaction. Our results suggest that there is likely utility in these linguistic categories 

and they could be used as indicators of client progress and well-being. 

The findings improve our understanding of the client experience participating in 

TAICBT, with some linguistic trends being consistent with what clinicians would expect 

to see from a client's successful participation in therapy. This confirms that clients are 

engaging with the program and opening up to their therapists similar to what would be 

seen in face-to-face therapy. Other findings offer new insight into communication that 

may be particularly relevant to clients with GAD. While it is apparent that therapist-

assisted ICBT for GAD is effective as evidenced by outcome scores, this linguistic data 

provides researchers and clinicians with a richer understanding of potential indicators of 

psychological change for clients.  In addition to generating new knowledge about the 

process of TAICBT, the potential mechanisms of change, and potential predictors of 

success within ICBT, the current findings could also facilitate improvement in the way 

ICBT is delivered in the future. 
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Appendix A 

GAD-7 

 

Over the last 2 weeks, how often have you 
been bothered by the following problems? 

Not at 
all 

Several 
days 

More than 
half the 

days 

Nearly 
every day 

1. Feeling nervous, anxious or on edge 0 1 2 3 

2. Not being able to stop or control 
worrying 

0 1 2 3 

3. Worrying too much about different 
things 

0 1 2 3 

4. Trouble relaxing 0 1 2 3 

5. Being so restless that it is hard to sit still 0 1 2 3 

6. Becoming easily annoyed or irritable 0 1 2 3 

7. Feeling afraid as if something awful 
might happen. 

0 1 2 3 

  Total Score ________   = Add 
Columns 

_____ + _____ + _____    

 

 

If you checked off any problems, how difficult have these problems made it for you to do your 
work, take care of things at home, or get along with other people? 

Not difficult  

at all 

Somewhat  

difficult 

Very  

difficult 

Extremely  

difficult 

    

 

 

Severity score  Category  

0-4  Minimal  

5-9  Mild  

10-14  Moderate  

15-21  Severe  
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Appendix B 

The Penn State Worry Questionnaire (PSWQ) 

 

Instructions: Rate each of the following statements on a scale of 1 (“not at all typical of me”) to 
5 (“very typical of me”). Please do not leave any items blank. 

 

 Not at all 
typical of 

me 

   Very 
typic
al of 
me 

1. If I do not have enough time to do 
everything, I do not worry about it. 

1 2 3 4 5 

2. My worries overwhelm me. 1 2 3 4 5 

3. I do not tend to worry about things. 1 2 3 4 5 

4. Many situations make me worry. 1 2 3 4 5 

5. I know I should not worry about things, 
but I just cannot help it. 

1 2 3 4 5 

6. When I am under pressure I worry a lot. 1 2 3 4 5 

7. I am always worrying about something. 1 2 3 4 5 

8. I find it easy to dismiss worrisome 
thoughts. 

1 2 3 4 5 

9. As soon as I finish one task, I start to 
worry about everything else I have to do. 

1 2 3 4 5 

10. I never worry about anything. 1 2 3 4 5 

11. When there is nothing more I can do 
about a concern, I do not worry about it 
any more. 

1 2 3 4 5 

12. I have been a worrier all my life. 1 2 3 4 5 

13. I notice that I have been worrying about 
things. 

1 2 3 4 5 

14. Once I start worrying, I cannot stop. 1 2 3 4 5 

15. I worry all the time. 1 2 3 4 5 

16. I worry about projects until they are all 
done. 

1 2 3 4 5 
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Appendix C 

Work and Social Adjustment Scale 

Rate each of the following questions on a 0 to 8 scale: 0 indicates no impairment at all and 8 

indicates very severe impairment. 

1. Because of my [disorder], my ability to work is impaired.  0 means not at all impaired 

and 8 means very severely impaired to the point I can’t work. 

 

2. Because of my [disorder], my home management (cleaning, tidying, shopping, cooking, 

looking after home or children, paying bills) is impaired. 0 means not at all impaired and 

8 means very severely impaired.   

 

3. Because of my [disorder], my social leisure activities (with other people, such as parties, 

bars, clubs, outings, visits, dating, home entertainment) are impaired. 0 means not at all 

impaired and 8 means very severely impaired.  

 

4. Because of my [disorder], my private leisure activities (done alone, such as reading, 

gardening, collecting, sewing, walking alone) are impaired. 0 means not at all impaired 

and 8 means very severely impaired.   

 

5. Because of my [disorder], my ability to form and maintain close relationships with 

others, including those I live with, is impaired.  0 means not at all impaired and 8 means 

very severely impaired.   
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Appendix D 

TAQ 
 
There are ways that a person may feel or react in relation to another person. Consider carefully 
your relationship with your therapist, and then place a score in the rating column (based on the 
scale below), according to how strongly you agree or disagree. Please score every one.  
 

Strongly 
disagree 

Disagree Slightly 
Disagree 

Slightly Agree Agree Strongly 
Agree 

1 2 3 4 5 6 

 
Question 
Number 

Question Rati
ng 
(0-6) 

1 I found I was able to rely on my therapist. 
 

 

2 I felt my therapist understood those concerns that were important to me. 
 

 

3 I felt my therapist was helping me to achieve my goals. 
 

 

4 My therapist and I worked well together throughout the treatment 
program. 
 

 

5 I believe that my therapist and I viewed my concerns in a similar way. 
 

 

6 I felt comfortable with my therapist’s ability to guide me through the 
program. 
 

 

7  I believe that the techniques used in the program were beneficial. 
 

 

8  I developed a respect for my therapist. 
 

 

9 I felt that my therapist and I were able to communicate effectively. 
 

 

10 Our communications seemed to slow my treatment progress. 
 

 

11 I regarded my therapist’s view about me.  
 

 

12 I felt that I developed a good relationship with my therapist. 
 

 

13 My therapist appeared to be competent in helping people. 
 

 

14 I had meaningful communications with my therapist. 
 

 

15 At times, I had fruitless exchanges with my therapist. 
 

 

16 I believed the therapist respected me.  
 

 

17 At times, I felt that my therapist appeared distant.   
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Appendix E 

Treatment Satisfaction  

Instructions: Using the scale provided, please rate the following treatment evaluation questions. 
 
 

0 1 2 3 4 5 6 7 

Not at all A little Somewhat Quite a lot Very 
much 

                        
                                                                                                   

 Rating (0-7) 
 

1. How much did you like the treatment program?                               ______________ 
 

2. How much did you enjoy communicating with your therapist?     ______________ 
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Appendix F 

Table 1. LIWC Word Categories Explored in the Current Study 

Category Examples 

Word count --- 

Total pronouns I, them, itself 

Personal pronouns I, them, her 

1
st
 person singular I, me, mine 

1
st
 person plural We, us, our 

2
nd

 person You, your, thou 

3
rd

 person singular She, her, him 

3
rd

 person plural They, their, they’re 

Impersonal pronouns It, it’s, those 

Past tense Went, ran, had 

Present tense Is, does, here 

Future tense Will, gonna 

Positive emotion Love, nice, sweet 

Negative emotion Hurt, ugly, nasty 

Anxiety Worried, fearful, nervous 

Insight Think, know, consider 

Causation Because, effect, hence 

Note.  Word categories reported as percentage of total words analyzed. 
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Appendix G 

Table 2 Participant Completion Flow  

Module 

Number 

Number of 

Completers 

Number of 

Non- 

Completers 

0 107 0 

1 105 2 

2 97 8 

3 90 7 

4 87 3 

5 81 6 

6 76 5 

7 70 6 

8 67 3 

9 65 2 

10 61 4 

11 59 2 

12 59 -- 

Total 59 48 
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Appendix H 
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