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Abstract 

 Internet-delivered interventions for anxiety and depression show promise in both 

their effectiveness at reducing symptoms and their efficiency in routine practice. Still, 

some patients do not benefit from these programs, and there is limited understanding of 

factors that predict patient response. The current study investigates predictors of patient 

response to the Wellbeing Course, a transdiagnostic, therapist-assisted internet-delivered 

cognitive behavioural therapy designed to treat depression and anxiety. Case files from 

1201 patients who participated in a recent open trial of the Wellbeing Course were 

analyzed to examine predictors of dropout (i.e., withdrawing from the course before 

completing all modules) and symptom change, which was measured weekly using the 

Patient Health Questionnaire-9, a measure of depressive symptoms, and the Generalized 

Anxiety Disorder-7, a measure of general symptoms of anxiety. Logistic regression 

identified younger age and higher initial scores of psychological distress as significant 

predictors of dropout. Autoregressive latent trajectory modelling was used to assess the 

value of various patient characteristics as measured at screening for predicting symptom 

trajectories over the course of treatment. Patients who reported being on disability and 

those who do not hold a university degree were found to have higher initial symptoms 

and experience greater reductions in symptoms over treatment. Cases were then classified 

as either unsuccessful (dropout or no significant symptom reduction) or successful 

(course completion and significant symptom reduction). Using these criteria for success 

as an outcome criterion, a clinical decision tree was created to guide program referrals 

and help therapists assess risk. Future research directions are discussed. 
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CAN PATIENT CHARACTERISTICS AT INTAKE PREDICT PATIENT RESPONSE 

TO THERAPIST-ASSISTED, TRANSDIAGNOSTIC INTERNET-DELIVERED 

COGNITIVE BEHAVIOURAL THERAPY? 

Anxiety and depression are highly prevalent and debilitating mental disorders. A 

large study in the United States found that the lifetime prevalence of developing a mood 

disorder (e.g., Major Depressive Disorder, Dysthymia, or Bipolar I-II) was estimated to 

be 20.8% (Kessler et al., 2005). A substantial body of research has associated depression 

with a range of negative outcomes, such as missing days at work, decreased financial 

success, lower marital dissatisfaction, and several different physical health problems 

(Kessler, 2012). At a societal level, the impairment associated with depression is 

multiplied by its high prevalence rate to produce an enormous economic cost, which the 

World Health Organization ranked at 4th among all common health disorders in terms of 

its economic impact (Murray & Lopez, 1996). Similarly, anxiety disorders (e.g., 

Generalized Anxiety Disorder, Panic Disorder, Agoraphobia, Specific Phobia, Social 

Anxiety Disorder, Separation Anxiety Disorder) also have a high lifetime prevalence, 

which has been estimated at 28.8% (Kessler et al., 2005). Anxiety disorders have also 

been associated with individual and social burden, including increased utilization of 

health care services, absenteeism at work, decreased productivity, and a host of other 

negative outcomes (Lépine, 2002). 

Prevalence studies have also consistently demonstrated high comorbidity rates 

between mood and anxiety disorders, with results from the National Comorbidity 

Replication Study revealing an odds ratio of 7.5 for lifetime prevalence of Generalized 

Anxiety Disorder and a Major Depressive Episode (Kessler, Gruber, & Hettema, 2008). 
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Researchers have argued that the high comorbidity that is commonly found between 

anxiety and depression may be primarily due to overlapping diagnostic criteria for 

different anxiety and mood disorders (e,g., Zbozinek et al., 2012). Conceptualizing 

anxiety and depression as a set of discrete disorders is consistent with prominent, well-

established models of the development and maintenance of anxiety (e.g., Beck, Emery, & 

Greenberg, 2005) and depression (e.g., Beck, 2008). Evidence is beginning to mount, 

however, in support of a transdiagnostic models of anxiety and depression may better 

account for the similarities between the two disorders. For example, there is evidence that 

anxiety and depressive disorders share many genetic and environmental risk factors 

(Kessler et al., 2005) and evidence of common cognitive processes, such as the role 

attentional control and rumination in both anxiety and depression (Hsu, Beard, Rifkin, 

Dillon, Pizzagalli, & Björgvinsson, 2015). A multilevel cognitive model that incorporates 

underlying processes belonging to both anxiety and depression in the first level and adds 

processes specific to a given disorder in the next level has been developed (Watson, 

2005). In addition to opening the door to a comprehensive model of anxiety and 

depression, transdiagnostic approaches also hold appeal for clinicians who are often faced 

with the difficult task of deciding which disorder-specific treatment to offer a patient with 

many comorbid concerns. 

Another reason to suspect that similar processes may underlie depression and 

anxiety disorders is that these conditions often respond to similar interventions. The two 

main types of treatment for these disorders are pharmacotherapy (e.g., selective serotonin 

reuptake inhibitors) and psychotherapy. Many studies have compared the efficacy of 

pharmacotherapy and psychotherapy, with a recent meta-analysis indicating comparable 
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effect sizes for treating major depression and most anxiety disorders (Roshanaei-

Moghaddam et al., 2011). Cognitive behavioural therapy (CBT) is the most commonly 

researched psychotherapy (Roshanaei-Moghaddam et al., 2011); however, comparative 

research assessing cognitive therapies for depression suggests talk therapies other than 

CBT may be equally effective and combining pharmacotherapy with CBT may produce 

significantly better outcomes than medication alone (Cuijpers et al., 2013). 

Psychotherapy appears to have a prophylactic advantage over medication alone, as 

evidenced by research including follow up data from patients after therapy termination, 

with the effect size increasing over time (Imel, Malterer, McKay, & Wampold, 2008). The 

potential for psychotherapy to prevent relapse, coupled with the absence of the significant 

side effects of pharmacotherapy (Hu et al., 2004), makes psychotherapy a preferred 

option for many people seeking treatment for anxiety and/or depression. 

Despite the debilitating nature of mood and anxiety disorders, and substantial 

evidence in support of the efficacy of psychotherapeutic interventions (Hunsley, Elliott, 

& Therrien, 2013), many people do not access treatment (Wang et al., 2007). A Canadian 

study of patient experiences with mental health care found that although 91% of 

respondents said their needs for medication were being met, only 65% said their needs 

for counseling and psychotherapy had been met (Sunderland & Findlay, 2013). The large 

unmet need for psychotherapy as a treatment option is a product of several barriers, such 

as high costs, long wait lists, and the distance the individual must travel to access service 

(Mojtabai et al., 2011). The stigma associated with accessing treatment, as well as a 

preference to self-manage symptoms, are also commonly reported reasons for not seeking 

treatment (Gulliver, Griffiths, & Christensen, 2010). Internet-delivered cognitive 
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behavioural therapy (ICBT) has emerged as a response to demands for an accessible, 

low-cost CBT option for treating anxiety and depression. The accessibility can also 

resolve the substantial geographic challenges faced by many rural communities in 

accessing evidence-based psychotherapy. Several studies have supported ICBT programs 

as effective treatments for anxiety and depression, particularly when augmented with 

therapist support (Andersson, Cuijpers, Carlbring, Riper, & Hedman, 2014; Olthuis, Watt, 

Bailey, Hayden, & Stewart, 2016). 

The ICBT treatments for depression and anxiety in existence today can be divided 

into transdiagnostic programs (TD-ICBT), which target symptoms of both disorders, and 

disorder-specific programs (DS-ICBT), which contain materials designed to target one 

primary concern. Evidence from large scale studies shows that DS-ICBT programs 

produce medium to large treatment effect sizes for depression (e.g., Hedman et al., 2014) 

and anxiety disorders (e.g., Olthuis et al., 2016). For patients who have comorbid 

symptoms of mood and anxiety disorders, TD-ICBT programs offer a single program that 

teaches skills for reducing both types of symptoms. A recent review of ICBT programs 

for anxiety compared the efficacy of disorder-specific and transdiagnostic programs and 

found the two types of programs were nearly equivalent in their effectiveness at reducing 

the primary symptoms of anxiety; but, individuals with comorbid depression and anxiety 

at intake appeared to do better in the transdiagnostic program (Pearl & Norton, 2017). 

Another review of 19 studies included a comparison of DS-ICBT and TD-ICBT programs 

for anxiety (Pasarelu, Andersson, Nordgren, & Dobrean, 2016). The results supported 

similar efficacy for anxiety, which was the primary target of the DS-ICBT therapy; 

however, patients who received a DS-ICBT program targeting anxiety experienced 
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smaller reductions in comorbid symptoms of depression than patients who received TD-

ICBT programs (Pasarelu et al., 2016). DS-ICBT programs for depression have also been 

similar to TD-ICBT; for example, patients with major depressive disorder reported 

primary symptom reductions with a DS-ICBT program for depression at rates 

comparable to a therapist-guided TD-ICBT program targeting depression and anxiety 

(Dear et al., 2015). 

TD-ICBT and DS-ICBT both seem to be effective treatment approaches for 

anxiety and depression; however, TD-ICBT programs have some practical benefits when 

implemented in routine practice, such as the decreased time required to learn and 

administer one transdiagnostic program rather than a collection of disorder-specific 

programs (Hadjistavropoulos, Nugent, et al., 2016). Furthermore, transdiagnostic 

programs may ease the referral and screening process by eliminating the need to 

differentiate between related disorders that present similarly (e.g., panic disorder and 

generalized anxiety disorder) before recommending a treatment program. Despite the 

potential benefits, there is still limited research available to guide a clinician’s decision 

about whether a specific patient is likely to benefit from a TD-ICBT program. A reliable 

method for assessing a patient’s odds of a positive outcome in response to TD-ICBT 

remains an unrealized goal of ICBT research. 

Differential Response to Treatment 

ICBT appears to be an effective way to deliver psychotherapy overall; 

nevertheless, a significant percentage of patients dropout or do not experience a 

significant improvement in symptoms. A meta-analysis assessing outcomes from 

therapist-assisted ICBT programs designed to target depression suggests a median 
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completion rate across nine studies of 69% in a large sample of patients (N=1282) who 

met criteria for a probable diagnosis of major depression (Andrews, Hobbs, & Newby, 

2016). Studies of anxiety treatments have produced similar dropout rates (e.g., El Alaoui 

et al., 2015). Developing a reliable method for identifying patients who are at particular 

risk of dropping out of ICBT has, therefore, become a major goal for ICBT researchers. 

Studies of outcome moderators for face-to-face therapy provide clues about 

factors that may predict ICBT outcomes; but, the results have been varied. For example, 

in depression treatment programs, sociodemographic factors have generally been 

unrelated to patient outcomes (Whisman, 1993). Some evidence indicates married people 

improve more than single people (Jarrett, Eaves, Grannemann, & Rush, 1991). A review 

of outcome studies for CBT programs targeting generalized anxiety disorder found that, 

while the effect sizes were moderate to large overall, there were no definitive moderators 

(Cuijpers et al., 2014). Another meta-analysis compared the efficacy of psychotherapy for 

generalized anxiety disorder in older adults to the efficacy for working age adults and 

found no significant difference (Kishita & Laidlaw, 2017). The results for outcome 

prediction in face-to-face therapy are mixed and provide no clear hypothesis about what 

might predict outcomes in a TD-ICBT program. 

Predictors of Treatment Adherence 

A large meta-analysis of dropout from CBT programs using face-to-face and 

internet-based delivery methods for diverse disorders indicated programs targeting 

anxiety had average dropout rates of 11.4% at pretreatment and 19.6% during treatment, 

whereas programs targeting depression had dropout rates of 21.6% at pretreatment and 

36.4% during treatment (Fernandez, Salem, Swift, & Ramtahal, 2015). The authors also 
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compared dropout rates between face-to-face and ICBT formats and found that face-to-

face therapy had superior treatment completion rates, but that confidence intervals 

overlapped with internet-delivered therapy (Fernandez et al., 2015). Another recent 

review comparing the treatment adherence and completion rates of face-to-face CBT and 

ICBT programs that specifically targeted depression found that adherence to ICBT 

appears to be adequate and could be equal to face-to-face CBT (van Ballegooijen et al., 

2014).  The authors cautioned that the lack of trials directly comparing the two delivery 

methods, combined with the differences in the length, cost, and availability of the two 

treatment types, makes drawing conclusions about the superiority of either format 

difficult (van Ballegooijen et al., 2014).  

In an effort to uncover any individual factors that predict treatment response to 

ICBT, Beatty and Binnion (2016) conducted a systematic review of 36 trials of ICBT for 

a variety of psychological disorders. They found that being female, having sufficient 

time, and holding higher expectations for treatment at outset were significantly associated 

with greater adherence to treatment. Several of the reviewed studies also reported a 

significant relationship between age and adherence; but, the direction of the relationship 

was inconsistent across studies and findings may have been influenced by sample 

characteristics. Other individual characteristics, such as ethnicity, marital status, and 

geographical location (e.g., urban vs rural) appeared to be unrelated to treatment 

adherence. Few clear predictors emerged from this review, which the authors 

acknowledge may be a result of the wide range of disorders treated, the variety in 

treatment settings (i.e., research vs. routine practice), the populations being studied, or the 

amount of therapist involvement in the treatment program. Analysis of predictors for 
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specific programs and populations is a necessary step in building and validating 

prediction models that will have any clinical utility. 

In a study of patient response to a DS-ICBT program that targeted anxiety, 

Hadjistavropoulos, Pugh, Hesser, and Andersson (2016) found that higher age and higher 

education significantly predicted the completion of more lesson modules. The authors 

also reported results from a DS-ICBT, where age and education were not related to the 

number of modules completed. No other demographic or screening measure scores were 

found to predict dropout. 

In a study of patients who received a DS-ICBT program for social anxiety 

disorder, El Alaoui et al. (2015) found that being male, having a family history of minor 

depression (i.e., symptoms of depression that may not meet criteria for formal diagnosis 

of major depressive disorder), and holding a low opinion of treatment credibility all 

predicted low adherence. In similar study of a large community sample of outpatients 

who participated in a 10 week DS-ICBT intervention for depression, El Alaoui et al. 

(2015) found that greater initial depression scores were associated with a higher rate of 

attrition, but were not significantly associated with demographic characteristics or 

dropout. Predictors of dropout appear to differ for programs that target depression and 

anxiety disorders, and the differences complicate hypotheses about what factors will 

predict dropout and symptom change in a transdiagnostic ICBT program designed to treat 

both anxiety and depression. 

Research that identifies reliable predictor(s) that are associated with a higher risk 

of dropout would not necessarily mean high-risk individuals would be screened out; 

instead, these at-risk individuals might receive a modified treatment. Research has 
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demonstrated that even small modifications to treatment may be able to increase 

adherence in ICBT programs. For example, one study showed that even simple 

automated reminder messages can significantly increase adherence (Titov et al., 2014). 

Predictors of Symptom Change 

The ability to predict dropout risk in candidates for TD-ICBT would have clinical 

utility; however, a complete model for predicting treatment response would also need to 

account for predictors of symptom change. Clinical trials have demonstrated large overall 

effect sizes (Cuijpers et al., 2013); but, many patients who begin treatment with symptom 

scores above a clinical cutoff do not experience significant symptom improvement and 

remain in the clinical range even after completing treatment. For example, early results 

from The Wellbeing Course indicate reliable recovery rates of 53% for depression and 

64% for generalized anxiety (Hadjistavropoulos, Nugent, et al., 2016). Predicting 

symptom reduction becomes a critical component of predicting overall treatment 

response. 

Button, Wiles, Lewis, Peters, and Kessler (2012) examined predictors of symptom 

change in a large community sample (N=297) of patients who received a DS-ICBT 

program for depression. The study found that greater pretreatment depression scores, as 

well as being single, divorced, or widowed, were significantly associated with greater 

symptom severity at post-treatment. Age, education, and history of depression were not 

significantly related to post-treatment scores. Button and colleagues used a regression 

model that only predicted final symptom scores. Failing to account for the influence that 

predictors may also have on initial symptom scores means that some significant 

predictors may have been missed by this analysis. Still, the observation of a relationship 
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between pretreatment scores and post-treatment scores has become one of the most 

consistent research results regarding treatment response predictors (Beatty & Binnion, 

2016). 

In order to better account for the relationship between initial symptoms and post-

treatment symptoms in analysis, Hadjistavropoulos, Pugh, and colleagues (2016) used 

conditional growth modeling to analyze predictors of treatment response in patients who 

received a DS-ICBT program for either depression (n=83) or anxiety (n=112). In both 

treatment programs, greater pretreatment severity and completion of more lessons 

predicted greater symptom improvement. In the depression program, patients who 

received more phone calls from their therapist had poorer outcomes. In the anxiety 

program, receiving concurrent psychiatric care was associated with poorer outcomes. Age 

was significantly associated with adherence in the anxiety program; however, age was not 

associated with symptom change in either program. The relatively small sample sizes in 

these two trials may explain why no other relationships between demographic factors and 

symptom change were significant. Again, the difference between results from anxiety and 

depression programs highlights the need to understand predictors of response to TD-

ICBT. 

El Alaoui et al. (2016) built longitudinal multilevel models to explore predictors 

of treatment outcome in symptom data collected from a much larger community sample 

(N=1738) of outpatients who received a 10-week ICBT program for depression. To deal 

with the large number of candidate predictor variables, the authors grouped variables into 

several categories (i.e., socio-demographic characteristics, clinical characteristics, the 

patient’s family history of mental illness, and treatment-related factors) and created 
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separate models for each category of predictor variables. Any significant predictors that 

were identified in the separate models were then included in one overall model. 

According to the final model, full-time employment, high ratings of treatment credibility, 

and high treatment adherence predicted both faster improvement in symptoms and lower 

post-treatment symptoms. Sleep problems and higher pre-treatment ratings of depression 

symptoms were associated with faster rates of symptom improvement over treatment, but 

predicted higher post-treatment depression. Being single did not influence rates of 

change, but was related to higher post-treatment depression levels. History of 

psychotropic medication was associated with a slower rate of symptom improvement and 

higher post-treatment scores. 

El Alaoui and colleagues (2015) also used longitudinal multilevel modeling to 

analyze symptom data and treatment adherence from a program targeting social anxiety 

disorder. Patients completed social anxiety measures at 12 time points over the course of 

treatment. High ratings of treatment credibility and adherence to treatment predicted 

faster rates of symptom improvement over time. The evidence that gender predicts 

outcome in this social anxiety program but not in the similarly designed study of ICBT 

for depression by El Alaoui and colleagues (2016) again suggests that predictors of 

treatment response likely depend on the disorder being treated. 

Summary 

The existing literature on relationships between patient characteristics and ICBT 

outcomes has not produced consistent findings. A review of ICBT programs for a variety 

of disorders found that, overall, being female was related to greater program adherence 

(Beatty & Binnion, 2016), and this was also found in a DS-ICBT program for social 
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anxiety (El Alaoui et al., 2015). Another study of ICBT for generalized anxiety, however, 

found no relationship between dropout and gender (Hadjistavropoulos, Pugh, et al., 

2016). Instead, older individuals and those with a university education were identified as 

least likely to dropout of DS-ICBT for anxiety (Hadjistavropoulos, Pugh, et al., 2016). 

Studies of DS-ICBT programs for depression found that full time employment was 

related to greater symptom improvement (Hadjistavropoulos, Pugh, et al., 2016), and 

being single, divorced, or widowed was related to higher post-treatment symptom scores 

(Button et al., 2012). The existing literature is insufficient to draw conclusions about 

what patient characteristics might be related to outcomes in a transdiagnostic program. 

The present study, therefore, examined case records from a TD-ICBT program delivered 

in a routine care setting to examine how patient characteristics are related to outcomes. 

Findings from the present research are then compared to results from DS-ICBT programs 

for depression (e.g., El Alaoui et. al, 2016; Hadjistavropoulos, Pugh, et al., 2016) and 

anxiety (e.g., El Alaoui et. al, 2015; Hadjistavropoulos, Pugh, et al., 2016). 

Purpose and Hypotheses 

The present study was primarily designed to determine whether any information 

patients provided during the intake process for a TD-ICBT program for anxiety and 

depression significantly predicts either dropout or symptom change. The present study 

was largely exploratory; no prior research has specifically assessed predictors of response 

to a TD-ICBT program delivered in a routine practice setting. Nevertheless, the following 

hypotheses were formulated a priori in light of what limited evidence was available in 

the existing literature on DS-ICBT programs for depression and anxiety. First, we 

expected that higher initial symptom scores would predict greater reductions in 
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symptoms over treatment, as was previously reported in studies of ICBT for depression 

(Button et al., 2012) and anxiety (Hadjistavropoulos, Pugh, et al., 2016). Second, given 

the previous finding that patients who were receiving concurrent psychiatric care 

experienced poorer outcomes in a DS-ICBT program for anxiety (Hadjistavropoulos, 

Pugh, et al., 2016), we expected to find that the endorsement of more treatment seeking 

behaviours within the last eight weeks, including visits to psychiatrists, psychologists, 

general practitioners and emergency services, would be related to higher initial symptoms 

and greater symptom reductions over treatment. Finally, we expected demographics that 

have previously been implicated as important predictors (i.e., employment, gender, and 

marital status; see Table 1) would predict attrition and symptom change. 

A secondary purpose for the present study was to demonstrate the use of the 

autoregressive latent trajectory (ALT) modeling approach for analyzing longitudinal 

symptom data and identifying predictors of symptom change. ALT models allow all 

symptom measures gathered over treatment to be included in the analysis, which makes 

them preferable to simple regression models which only include the first and last 

measurements in the analysis (Bollen & Curran, 2004, 2006). ALT models also take into 

account the influence that each symptom measurement has on successive symptom 

measurement, which basic growth models do not. We, therefore, selected ALT models 

with the expectation they would produce better fitting models in the given dataset than 

the basic latent growth models used in previous research (Hadjistavropoulos, Pugh, et al., 

2016). Furthermore, the approach of classifying patient treatment outcomes as successful 

or unsuccessful and then using a recursive partitioning to build a clinical decision tree 

based on case records is the first application of this technique for predicting outcomes of 
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ICBT. Classification and regression trees (CART) are commonly used in medical studies 

for predicting patient outcomes (Lemon, Roy, Clark, Friedmann, & Rakowski, 2003). 

Although standard regression models are useful for determining the average effect of a 

predictor variable on an outcome variable, regression models can fail to identify 

important subgroups that are related to outcomes. Furthermore, when multiple predictor 

variables are potentially related to an outcome, selecting which variables to include in a 

regression model and interpreting the results can be complex. By contrast, CART is a 

nonparametric method specifically designed to identify subgroups in a population that are 

related to the outcome variable that is also well-suited to investigating the effect of 

multiple potential predictor variables. The present study therefore investigated the utility 

of the CART approach for predicting response to a psychological intervention. 

Method 

Procedure 

The present study used case records from patients who received a TD-ICBT 

program for depression and anxiety offered through the Online Therapy Unit at the 

University of Regina. Data were from a total of 1201 patients who received the same TD-

ICBT program delivered with weekly therapist support between November 1, 2013 and 

June 30, 2017. This dataset includes 458 patients from the Hadjistavropoulos et al. (2016) 

trial as well as 92 patients who received the same therapist-assisted program in the 

control condition of another trial (Hadjistavropoulos et al., 2017). The program included 

a detailed screening questionnaire, five modules of CBT content (one per week), and a 

brief interaction with a therapist over the phone or secure message each week. Patients 

also completed primary symptom measures weekly as part of each module and at the 
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conclusion of treatment. Measures of treatment usage, treatment satisfaction, and 

working alliance were also administered and are described below. 

Sample 

Between November of 2013 and June of 2017, 1201 individuals completed the 

online and telephone screening questionnaire and were initially accepted into the 

Wellbeing Course. All patients were residents of Saskatchewan, Canada, were older than 

18 years of age, reported no history of schizophrenia, and were willing to provide their 

physician’s contact information. All patients were also required to be comfortable using a 

computer and to be able to participate in treatment for eight weeks. Patients were not 

admitted if they indicated they were receiving concurrent therapy services (e.g., face-to-

face therapy); however, patients receiving concurrent psychiatric care (e.g., medication) 

were not excluded. Patients meeting the aforementioned criteria were asked additional 

screening questions, including questions about demographics (e.g., age, sex, ethnicity, 

education, relationship status, employment status), measures of psychological distress 

and disability, and brief measures of anxiety, depression, panic and social anxiety 

symptoms. The measures are described in more detail below. 

Patients were then interviewed via a brief telephone call to verify questionnaire 

answers and suitability for TD-ICBT. They were excluded if identified as being at high 

risk of suicide (i.e., patients who reported ideation and a current plan, or ideation and a 

history of attempts, during the screening process), were receiving regular in-person 

therapy, or were primarily seeking treatment for symptoms that suggest a disorder other 

than anxiety or mood disorders. A few other potential patients were excluded from the 

study due to their lack of interest in receiving therapy or their having left Saskatchewan. 
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Program 

Patients in this study received a TD-ICBT intervention called the Wellbeing 

Course, which was designed by the eCentreClinic (www.ecentreclinic.org) to target 

symptoms of anxiety and depression. The program consisted of five internet-delivered 

lessons. Each lesson consisted of psychoeducation, instruction on CBT-based strategies 

for symptom reduction, and homework exercises. Lesson 1 included background 

information about the prevalence and symptoms of anxiety and depression, introduced 

the CBT model, and taught the patient skills to identify symptoms. Lesson 2 continued to 

explain the CBT model and taught the patient to monitor and challenge thoughts related 

to anxiety and low mood. Lesson 3 discussed the physical symptoms of anxiety and 

depression, including hyper-arousal and hypo-arousal, and taught patient techniques for 

controlled relaxation and pleasant activity scheduling. Lesson 4 focused on the 

behavioural symptoms of anxiety and depression by explaining the significance of safety 

behaviours and avoidance, and taught patients skills for graded exposure for facing fears 

and increasing activity levels. Lesson 5 provided a review of previous lesson content and 

included information about relapse prevention. Program content has been described in 

more detail by Titov et al. (2015). Lessons became available to patients gradually over an 

8-week period, with patients gaining access to approximately one new lesson each week. 

A therapist was also assigned to each patient, to which they provided support and 

encouragement on a weekly basis via secure message or telephone call. Therapists were 

instructed to answer patient questions, support the patient in understanding the course 

material and applying the skills in their life, and provide encouragement. Therapist 

http://www.ecentreclinic.org/
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contact with patients has been described in more detail elsewhere (Hadjistavropoulos, 

Nugent, et al., 2016). 

Measures 

Background Information 

Prospective patients completed a short demographic questionnaire which included 

items assessing age, gender, education, employment status, relationship status, and 

whether they lived in a city or a rural area. The questionnaire also included a few brief 

questions assessing history of mental health, including whether the patient is currently 

taking any psychotropic medications, whether their medication had changed recently, and 

how many times in the past eight weeks they visited a psychologist, psychiatrist, general 

practitioner, or emergency/crisis response services. The questionnaire also included items 

assessing frequency of drug and alcohol use. 

Primary Symptom Measures 

Patients completed separate short measures of depression and anxiety each week 

during the course of therapy. Patients who completed the course provided symptom 

ratings at six time points over the course of treatment (i.e., at assessment, before lessons 

2-5, and at post-treatment).  

The parameters that define each patient’s symptom trajectory are their initial symptom 

score and the rate of change in their symptom scores over time. 

The Patient Health Questionnaire 9-Item Scale (PHQ-9; Kroenke, Spitzer, & 

Williams, 2001). The PHQ-9 measures symptoms of depression by asking respondents to 

rate how often they experience each of the nine items on a scale ranging from 0 (not at 

all) to 3 (nearly every day). The maximum score for the PHQ-9 is 27 and the minimum 0. 
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Research evidence suggests scores of 10 or greater are consistent with a diagnosis of 

major depression (Manea, Gilbody, & McMillan, 2012). Studies on the psychometric 

properties of the PHQ-9 have demonstrated good reliability and validity (Kroenke, 

Spitzer, Williams, & Lowe, 2010). In the present sample, Cronbach’s alpha for the PHQ-

9 administration at screening was 0.864 and remained acceptably high for all subsequent 

administrations. The PHQ-9 has also been show to assess depression similarly in men and 

women (Thibodeau & Asmundson, 2014). Previous research has suggested that a 6 point 

change on the PHQ-9 represents a reliable change in symptoms (Gyani, Shafran, Layard, 

& Clark, 2013). 

Generalized Anxiety Disorder 7-Item Scale (GAD-7; Spitzer, Kroenke, Williams, 

& Lowe, 2006). The GAD-7 measures symptoms of anxiety by asking respondents to rate 

how often they experienced several symptoms of anxiety during the last two weeks. 

Respondents rate each of seven items on a scale from 0 (not at all) to 3 (nearly every 

day). The maximum score is 21 and the minimum is 0. Validation studies have 

demonstrated that scores of 10 or greater are significantly related to a diagnosis of 

generalized anxiety disorder (Spitzer et al., 2006). Research on the GAD-7 supports the 

psychometric properties as reliable and valid measure of anxiety (Bandelow & Brasser, 

2009). In the present sample, Cronbach’s alpha was 0.878 and remained acceptably high 

for all subsequent administrations. Previous research has suggested that a 4 point change 

on the GAD-7 represents a reliable change in symptoms (Gyani et al., 2013). 

Secondary symptom measures 

Panic Disorder Severity Scale – Self Report (PDSS-SR; Houck, Spiegel, Shear, & 

Rucci, 2002). The PDSS-SR measures symptoms of panic disorder by asking patients to 
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rate seven items on a 0-4 scale. The maximum total scores is 28 and the minimum score 

is 0. Past research has used a score of 8 or above as the cutoff point to indicate 

individuals who is likely to be experiencing symptoms of panic disorder (e.g., Allen et 

al., 2016). Psychometric properties of the PDSS-SR have indicated good internal and 

test-retest reliability (Houck et al., 2002). In the present sample, Cronbach’s alpha was 

0.921 for the administration of the PDSS at intake. 

Social Interaction Anxiety Scale and Social Phobia Scale – Short Form (SIAS-

6/SPS-6; Peters, Sunderland, Andrews, Rapee, & Mattick, 2012). The SIAS-6/SPS-6 is 

composed of two 6-item scales which together provide a measure of social anxiety. 

Respondents respond to 12 items using a scale from 0 (not at all characteristic) to 4 

(extremely characteristic). Cutoff scores of 7 and above on the SIAS-6, or 2 and above on 

the SIAS-6 have been used to indicate individuals with social anxiety disorder (Peters et 

al., 2012). Research into the psychometric properties of the combined measure has shown 

that summing all 12 items creates a single reliable and valid measure of social anxiety 

(Peters et al., 2012). In the present sample, Cronbach’s alpha was 0.917 for the 

administration of the SIAS-6/SPS-6 at intake. 

Measures of distress and disability 

Kessler 10-Item Scale (K10; Kessler et al., 2002). The K10 is a 10-item measure 

of psychological distress. It asks the respondent to rate how often they have experienced 

10 different types of distress over the last month. Patients rate each item on a scale from 1 

(none of the time) to 5 (all of the time), making the maximum possible score 50 and the 

minimum 10. A score of 17 or above appears significantly related to diagnosis of an 

anxiety or depressive disorder (Andrews & Slade, 2001). Previous research has 



25 

demonstrated the K10 has strong validity and reliability (Kessler et al., 2002). 

Cronbach’s alpha for the administration of the K10 at intake was 0.878 in the present 

sample. 

Sheehan Disability Scale (SDS;   Sheehan, 1983).  The SDS measures disruption 

the respondent is experiencing in three separate domains of their life (work/school, social 

life, and family/home responsibilities). Patients provide ratings of disruption for each 

domain on a 10-point scale, producing scores ranging from 0 to 30. Research into the 

psychometric properties of the SDS has demonstrated its reliability and validity 

(Sheehan, 1983). Cronbach’s alpha for the administration of the SDS at intake was 0.820 

in the present sample. 

Treatment satisfaction 

In addition to the primary and secondary symptom measures that were 

administered after the final lesson, patients also completed an additional questionnaire at 

the end of the treatment that asked about treatment satisfaction and the working alliance 

they had developed with their therapist. Patients answered a yes/no question which asked 

whether or not they would recommend the treatment to others. Patients then completed 

the Working Alliance Inventory-Short (WAI-S; Tracey & Kokotovic, 1989), which is a 

12-item measure of the therapeutic alliance. The questionnaire has three subscales which

measure: (a) agreement on therapy tasks, (b) agreement on therapy goals, and (c) the 

affective bond between patient and therapist. Patients rate their agreement with items, 

such as “We agree on what is important for me to work on”, on a scale from 1 (never) to 

7 (always). The WAI-S appears to have good reliability and validity in previous research 

(Tracey & Kokotovic, 1989). 
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Statistical Analyses 

Sample characteristics, including demographic variables such as age, sex, 

relationship status, employment status, education, and whether or not patients live in a 

rural or urban area, were summarized by running descriptive statistics using SPSS 

Version 23. Next, the ability of the candidate predictor variables presented in Table 1 to 

predict patient dropout and/or patient symptom change over time were evaluated. Finally, 

the utility of the statistical models created for this study were compared to previous 

studies by looking at the total variance explained and measures of model fit. 

Dropout 

An early dropout was defined as any patient who left the program after 

completing screening and either did not access any modules or only accessed the first 

lesson. Overall dropout was defined as any patient who left the course before the end of 

the treatment program. Predictors of early dropout and overall dropout were investigated 

separately. Separate binary logistic regression models were created using each type of 

dropout as the dependent variable. Patient characteristics collected as part of the 

application/screening questionnaire, including background/demographic variables, recent 

treatment seeking, drug and alcohol usage, and all initial symptom scores, were entered 

stepwise into the prediction model. Any significant predictors were included in final 

models that predict early and overall dropout. 

Symptom Change 

Longitudinal symptom data, collected from patients over the course of treatment 

using the PHQ-9 and GAD-7, were analyzed using the R statistical environment version 

3.2.3 combined with version 0.5-23 of the lavaan latent variable analysis package. 
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Separate models were created for each symptom measure using an ALT approach (Bollen 

& Curran, 2004, 2006). In ALT models, a distinct intercept and slope is calculated for 

each case to represent that patient’s symptom trajectory. Patient symptom scores at each 

time point are then dependent on their initial score, their rate of symptom change, and 

their most previous symptom score (i.e., autoregression). Missing symptom data were 

accounted for using maximum likelihood estimation. An unconditional ALT model, 

which does not define any predictor variable, was first fitted to the symptom data. The 

initial fitting allows assessment of covariance between a patient’s initial score (intercept) 

and a patient’s symptom change (slope) over treatment. 

After the basic unconditional ALT model was fitted, models including predictor 

variables were created. The large number of possible predictor variables were managed 

by grouping the variables into four separate models of theoretically related variables. 

Separate models of demographic variables, the patient’s previous treatment-seeking 

behaviours, and distress/impairment screening measures were created to look for 

relationships between predictor variables and longitudinal symptom data. Standardized 

coefficients for each individual predictor were then calculated, allowing comparison of 

the relative effects of predictor variables, and the significance of the relationship between 

each variable, the symptom intercept, and the symptom slope. Statistically significant 

predictors from the preliminary models were included in a final overall ALT model of 

symptom change, allowing for assessment of the relative predictive value of the different 

types of variables. 

How well each model fit the symptom data was assessed by computing several 

common model fit indices. Each model was compared to an ideal model by calculating a 
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χ2 values, with smaller χ2 values indicating better fit (i.e., smaller differences between the 

model being tested and the related ideal model). The Comparative Fit Index (CFI) and 

Tucker-Lewis Index (TLI) provide estimates of fit that are based on χ2 value but take into 

account the overall complexity of each model. CFI and TLI values range from 0 – 1, with 

1 representing an ideal fit. Values below 0.90 are generally thought of as indicating an 

insufficient fitting model (Hooper, Coughlan, & Mullen, 2008). The Root Mean Square 

Error of Approximation (RMSEA) was also be computed (Hooper, Coughlan, & Mullen, 

2008; MacCallum, Browne, & Sugawara, 1996). Smaller RMSEA values represent a 

better fit, and values of .01, 0.05, 0.08, and 0.1 have been used to indicate excellent, 

good, mediocre, and minimum acceptable fit, respectively (Hooper et al., 2008; 

MacCallum et al., 1996). The probability that the RMSEA value for each model is 

significantly different from a close-fitting model can also be computed (Hooper et al., 

2008). 

Outcome Classification and Clinical Decision Tree 

Assessing dropout and symptom change separately creates a few potential 

problems. For example, what if prediction models for a given individual predict both 

increased dropout risk and a large symptom improvement? A clinician faced with making 

a referral decision about such a case would have a challenging time assessing the relative 

importance of the two predictions. To address the decision problem, outcomes were 

classified as successful or unsuccessful. A successful outcome was defined as completing 

at least four lessons and experiencing a reliable improvement on either of the primary 

symptom measures (i.e., a 6-point reduction on the PHQ-9 or a 4-point reduction on the 

GAD-7). Treatment success was then used as the outcome variable for the creation of a 
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clinical decision tree. A clinical decision tree was then created using a recursive 

partitioning approach made available in the rpart package within the R statistical 

environment (Therneau & Atkinson). 

Results 

Baseline Data 

Table 2 presents a summary of demographic information and initial assessment 

scores gathered from patients at intake. The majority of patients were female (70.71%) 

and in a relationship (62.50%). The mean age of patients was 37.92 years old. Patients 

from rural areas (55.37%) slightly outnumbered patients from urban areas (44.63%). 

Nearly half of patients (44.70%) reported they were currently employed, 8.49% indicated 

they were unemployed, and 8.83% indicated they were on long- or short-term disability. 

About three quarters of patients (76.90%) reported completing some post-secondary 

education, 35.80% of patients reported holding an undergraduate degree or higher, and 

26.60% of patients reported having a high school diploma or less. 61.5% of patients 

indicated they were taking some type of medication for mental health. 

Completion 

Figure 1 shows the percentage of patients who completed each lesson. Of the 

1201 patients who were accepted into treatment, 98.25% (n = 1180) accessed at least one 

lesson, 93.20% (n = 1119) accessed a second lesson, and 73.27% (n = 880) accessed all 

five lessons. Using course completion as the dependent variable, logistic regression was 

conducted with demographic variables, initial symptoms scores, and recent treatment 

seeking measures entered stepwise as predictor variables. The resulting model showed 

course completion was significantly predicted by only age (β = 0.021, SE = 0.06, p < 
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0.001) and initial K10 scores (β = -0.032, SE = 0.09, p < 0.001). The Wald criterion 

confirmed that age and initial K10 scores were the only significant predictors of course 

completion (p < 0.001). Although a comparison of this model to the constant-only model 

indicated it accounted for a statistically significant increased portion of variance (χ2 = 

28.57, p < 0.001), a Nagelkerke’s R2  value of 0.036 indicates that only a small proportion 

of the overall variance in course completion is accounted for by this model. Additionally, 

the overall prediction success rate of the model was only 74.6% because it predicts 

success for every case and therefore does not offer any practical advantage for predicting 

dropout compared to a model that accepts all patients and is accurate for 73.27% of cases 

(i.e., the course completion rate). Performing logistic regression to predict dropout using 

K10 scores and age did not produce a model with great clinical utility; however, the 

regression results indicated K10 scores and age sere significantly related to probability of 

dropout. One possibility is that risk of dropout is different for specific subgroups. For 

example, rather than dropout risk slowly decreasing with age across the whole sample, as 

logistic regression model suggests, perhaps dropout risk is elevated among only specific 

age group. Fortunately, CART is a good method for discovering such relationships 

between subgroups and outcomes and the results of applying the CART method to the 

present sample are presented below. 

Symptom Change 

There were 880 patients who completed the course, most of whom (97.1%; n = 

837) provided complete symptom data. Maximum likelihood estimation was used when 

fitting ALT models to the symptom data as a way to address this small amount of missing 

data. Characteristic of all models of PHQ-9 and GAD-7 scores was a statistically 
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significant covariance between initial symptom scores (i.e., the intercept) and the rate of 

symptom score change over the course of treatment (i.e., the slope), such that higher 

initial symptom scores were related to a faster rate of symptom improvement. Several 

measures of fit were calculated for each model and are presented in Table 3. CFI and TLI 

measures of fit indicate reasonably good fit for all models. RMSEA for the unconditional 

model of PHQ-9 scores was 0.090, and 0.113 for the unconditional model of GAD-7 

scores. For conditional models, RMSEA ranged from 0.050, indicating good model fit, to 

0.093, indicating adequate fit. 

Depression 

Table 4 presents results from ALT models of PHQ-9 scores. In the demographic 

model, patients who reported holding a university degree had significantly lower initial 

depression scores (β = -1.654, SE = 0.439, p < 0.001) and experienced smaller reductions 

in symptoms over treatment (β = 0.456, SE = 0.121, p < 0.001). Patients who reported 

being in a relationship also started out with significantly lower initial depressive 

symptoms (β = -0.992, SE = 0.454, p = 0.029) and slower improvement in symptoms 

over treatment (β = 0.265, SE = 0.125, p = 0.033). By contrast, patients who reported 

being on short- or long-term disability reported higher initial depressive symptoms (β = 

3.380, SE = 3.380, p < 0.001) and reported greater reductions in symptoms over the 

course of treatment (β = -.888, SE = 0.208, p < 0.001). 

The ALT model including previous treatment seeking behaviours as predictors 

showed that higher initial depression scores were related to reporting a greater number of 

recent visits to a physician (β = 0.577, SE = 0.154, p < 0.001) and a greater number of 

recent visits to a psychiatrist (β = 1.110, SE = 0.257, p < 0.001). Larger symptom 
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improvements were also associated with a greater number of recent visits to a physician 

(β = -0.159, SE = 0.042, p < 0.001) and a greater number of recent visits to a psychiatrist 

(β = -0.277, SE = 0.070, p < 0.001). The ALT model with initial screening measures of 

psychological distress (K10) and impairment (SDS) scores entered as predictors showed 

that higher initial depressive symptoms scores were associated with higher K10 scores (β 

= 0.555, SE = 0.020, p < 0.001) and higher SDS scores (β = 0.107, SE = 0.020, p < 

0.001). Greater improvements in depressive symptoms were also associated with K10 

scores (β = -0.150, SE = 0.007, p < 0.001) and SDS scores (β = -0.028, SE = 0.006, p < 

0.001). 

The final model of depressive symptoms incorporated all candidate predictor 

variables that were found to be significantly related to symptom trajectories in earlier 

models, including relationship status, whether the patient is on long- or short-term 

disability, whether the patient holds a university degree, number of recent visits to a 

psychiatrist, number of recent visits to a physician, K10 score, and SDS score. In this 

final model, only SDS scores, K10 scores, and whether or not the patient holds a 

university degree were significantly related to depressive symptom trajectories. K10 

scores were associated with higher initial depressive symptom scores (β = 0.545, SE = 

0.021, p < 0.001) and greater improvement over the course of therapy (β = -0.146, SE = 

0.007, p < 0.001). SDS scores were associated with higher initial depressive symptoms 

scores (β = 0.101, SE = 0.021, p < 0.001) and greater improvement over the course of 

therapy (β = -0.026, SE = 0.006, p < 0.001). Holding a university degree was related to 

lower initial scores (β = -0.695, SE = 0.266, p = 0.009) and smaller improvements over 

treatment (β = 0.196, SE = 0.073, p = 0.007). 
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Generalized Anxiety 

Table 5 presents results from each of the four ALT models created to model GAD-

7 anxiety symptom scores. In the demographic model, age was associated with initial 

symptom scores (β = -0.067, SE = 0.015, p < 0.001) and symptom change (β = 0.022, SE 

= 0.005, p < 0.001) such that older individuals reported lower initial anxiety and 

experienced smaller symptom reductions over the course of therapy. Higher initial 

symptom scores were associated with being in a relationship (β = 0.833, SE = 0.400, p = 

0.037), being on long- or short-term disability (β = -0.067, SE = 0.015, p = 0.002), and 

not holding a university degree (β = -1.450, SE = 0.387, p < 0.001). Correspondingly, 

greater reductions in symptoms over the course of treatment were associated with being 

in a relationship (β = -0.267, SE = 0.129, p = 0.039), being on long- or short-term 

disability (β = -0.663, SE = 0.215, p = 0.002), and not holding a university degree (β = 

0.471, SE = 0.125, p < 0.001). 

In the ALT model relating treatment-seeking behaviours to anxiety symptom 

trajectories, only one significant relationship emerged: reporting a greater number of 

recent visits to a psychiatrist was significantly related to initial symptom scores (β = 

0.502, SE = 0.230, p = 0.029); but, its relationship with symptom change fell below 

statistical significance (β = -0.142, SE = 0.074, p = 0.053). In the ALT model relating 

screening measures of psychological distress (K10) and disability (SDS) to anxiety 

symptom trajectories, higher K10 scores were associated with higher initial GAD-7 

scores (β = 0.466, SE = 0.022, p < 0.001) and greater reductions in GAD-7 scores over 

treatment (β = -0.145, SE = 0.008, p < 0.001). 
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The final ALT model of GAD-7 symptom trajectories incorporates age, 

relationship status, whether the patient is on long- or short-term disability, whether the 

patient holds a university degree, and the patient’s initial K10 score. Within this model, 

higher K10 scores of psychological distress were significantly associated with higher 

initial GAD-7 scores (β = 0.472, SE = 0.018, p < 0.001) and greater symptom reductions 

over treatment (β = -0.148, SE = 0.007, p < 0.001). Relationship status was also 

significantly related to symptom trajectories, with patients who reported being in a 

relationship starting out with higher GAD-7 scores (β = 1.076, SE = 0.286, p < 0.001) and 

greater reductions in GAD-7 scores over treatment (β = -0.343, SE = 0.092, p < 0.001). 

Finally, older age was significantly related to lower initial GAD-7 scores (β = -0.036, SE 

= 0.011, p = 0.001) and smaller reductions in GAD-7 symptoms over treatment (β = 

0.012, SE = 0.003, p = 0.001). Neither holding a university degree nor being on long or 

short-term disability were significantly related to symptom trajectories in the final model. 

Outcome Classification and Decision Tree 

Figure 2 illustrates the decision tree that was generated using recursive 

partitioning with course completion as the dependent variable. This model predicts that 

patients who are 22 years and older, which is the vast majority of clients (n = 1122), will 

complete all modules of the course. The model splits the remaining patients who are 21 

and younger into those with some post-secondary education (n = 48), who are predicted 

to complete the course, and those with a high school diploma or less education (n = 31), 

who are predicted to dropout before completion. Within the current sample, this decision 

model classified 88.4% of patients correctly based on this model using their age and 

education status to predict dropout. This model, therefore, compares favourably to a basic 
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“accept all” model where all patients are accepted, which would classify 73.3% of cases 

correctly in this sample (i.e., the completion rate).  

A reliable reduction in depressive symptoms (i.e., a 6-point reduction in PHQ-9 

scores) was reported by 34.4% of patients. A reliable reduction in anxiety symptoms (i.e., 

a 4-point reduction in GAD-7 scores) was reported by 46.4% of patients. About half 

(51.9%) of patients reported reliable change in at least one of PHQ-9 or GAD-7 scores 

and were, therefore, classified as cases with “successful” outcomes. Using this definition 

of a successful outcome as the dependent variable, recursive partitioning was used to 

create the decision tree presented in Figure 3. Recursive partitioning first split the sample 

based on GAD-7 scores into 986 patients who had a GAD-7 score greater than or equal to 

seven and 215 patients who had a GAD-7 score less than seven. Patients with GAD-7 

scores less than seven (n = 215) were next partitioned based on PHQ-9 scores, with 

reliable symptom reduction being predicted for patients starting with PHQ-9 scores of 10 

or above (n = 60), and no improvement predicted for patients with PHQ-9 scores of 9 or 

less (n = 155). Patients with GAD-7 scores of seven or above (n = 986) were next 

divided by their SDS score, with successful outcomes predicted for patients with SDS 

scores of 27 or below (n = 902) and no improvement predicted for patients with SDS 

scores of 28 or above (n = 84).  Overall, this model classified 62.1% of cases correctly, 

which compares favourably to a model that predicts successful symptom reduction for all 

admitted patients model which would classify 51.9% of cases correctly. 

Discussion 

Clinicians currently have little research available to them to guide decisions about 

which of their clients are likely to benefit from referral to TD-ICBT. The purpose of the 
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present study was therefore to identify any significant predictors of symptom reduction 

and program dropout in a large community sample of patients who received a TD-ICBT 

program for anxiety and depression. The relationship between patient characteristics 

measured at program intake (i.e., demographics, psychological screening measures, 

recent treatment seeking behaviours) was investigated through the use of structural 

equation modeling and recursive partitioning. The results of the present study also allow 

us to compare how predictors of outcome for a TD-ICBT program compare to predictors 

of outcome identified by previous studies of DS-ICBT programs for anxiety and 

depression. 

By using logistic regression to identify predictors of course completion, the 

present study found that older individuals and those with lower initial K10 scores of 

psychological distress were more likely to complete all five modules of the course. The 

finding that older individuals were more likely to complete the course is consistent with 

findings from a DS-ICBT program for depression, which reported a higher attrition rate 

for younger individuals (Hedman et al., 2014). A similar relationship between age and the 

number of treatment lessons accessed was found in a DS-ICBT program for anxiety, but 

not in a DS-ICBT program for depression (Hadjistavropoulos, Pugh, et al., 2016). No 

other demographic factors, including gender, education, urban/rural location, 

employment status and relationship status, were found to be related to course completion 

in the present study. Gender being unrelated to the rate of attrition in the present study 

contrasts results from Beatty and Binnion’s (2016) review of ICBT studies, wherein 

being female was related to greater treatment adherence across ICBT programs for 

several disorders. Another previous study found that university educated individuals 
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completed more lessons in a DS-ICBT program for anxiety (Hadjistavropoulos, Pugh, et 

al., 2016), and the result was also not replicated in the present sample. Consistent with 

the notion that TD-ICBT is most appropriate for mild-to-moderate severity patients, the 

finding that individuals with higher initial K10 scores were more likely to dropout 

suggests that caution is warranted when considering an individual with high 

psychological distress for referral to TD-ICBT. Furthermore, although these individuals 

appear to be at increased risk of dropout, those who do complete the program stand to 

make the biggest symptom improvements, as is discussed further below. Interestingly, no 

other initial symptom measures, including our primary outcome measures (PHQ-9 and 

GAD-7), were related to risk of dropout, suggesting that measures of general 

psychological distress such as the K10 have prognostic value beyond that of symptom 

frequency measures like the PHQ-9 and GAD-7 and should be included in screening 

questionnaires for TD-ICBT programs. The finding that dropout is greater in younger 

patients and those with high initial distress scores is also consistent with findings from 

studies of face-to-face therapy, where age and severity have also been related to attrition 

(Swift & Greenberg, 2012). As highlighted by Beatty and Binnion’s (2016) review of 

ICBT studies, sample characteristics, such as restricted age range and small sample sizes, 

may explain why age has not been consistently related to treatment outcomes. Future 

research should seek to identify the reasons why these groups appear to be at higher risk 

for dropout. 

Logistic regression indicated that dropout rates were related to age and 

psychological distress at intake; nevertheless, the regression did not produce a clinically 

useful model of dropout risk because the resulting model predicts that all cases should 
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complete the program. To see if specific subgroups of patients who are at particularly 

high risk of dropout can be identified, the present study employed recursive partitioning 

to create a classification tree that models dropout based on all available predictor 

variables collected at intake. Age again emerged as the most important predictor of 

course completion and formed the first node of the decision tree for predicting dropout 

that is presented in Figure 2. Individuals 22 years of age or older (i.e., the vast majority) 

are predicted to complete the program. Among those aged 21 and younger, those who 

reported having a high school diploma or less were predicted to dropout, while those who 

indicated they had attended any amount of post-secondary education were predicted to 

complete the course. In the current sample, the decision tree for predicting dropout 

presented in Figure 2 classified 88.4% of cases correctly, representing an improvement in 

classification accuracy over a model that predicts course completion for all cases. The 

recursive partitioning technique also highlighted the correlation between K10 scores and 

dropout; but, after the first partition was made based on age, further division based on 

K10 scores added no significant improvement to classification accuracy. The 

classification model predicting dropout presented in Figure 2 therefore provides a 

promising method for clinicians to quickly assess the risk that a particular client will 

dropout from TD-ICBT based on only their age and education. 

A model for predicting which patients are likely to complete an ICBT program 

could have great clinical utility; however, we know that not all patients who complete the 

program report significant reductions in symptoms of depression or anxiety. The present 

study, therefore, used ALT modeling to examine trends in symptoms of anxiety and 

depression over the course of treatment, and to look for relationships between symptom 
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trajectories and patient characteristics recorded during the screening process. All ALT 

models showed a consistent and strong relationship between initial symptom severity and 

symptom change over treatment, such that individuals with higher initial scores 

demonstrated greater improvement over treatment. This result is similar to Button et al.’s 

(2012) finding that severity of depressive symptoms at intake moderated post-treatment 

symptoms scores in a DS-ICBT program for depression. This finding is also consistent 

with results from a study of symptom change in DS-ICBT programs for anxiety and 

depression which used standard growth models to demonstrate that higher initial scores 

are related to greater improvement (Hadjistavropoulos, Pugh, et al., 2016). The general 

finding that patients with higher initial scores tend to experience greater reductions in 

symptoms makes sense because these patients have more room to improve. 

Results from ALT models created to look for relationships between demographic 

characteristics and symptom trajectories showed that patients who reported being on 

disability and patients who reported that they did not hold a university degree started with 

higher symptoms of both anxiety and depression and reported greater reductions in 

symptoms over treatment. Also consistent for models of both anxiety and depressive 

symptoms was the finding that gender, place of residence (operationalized as urban vs. 

rural), and being unemployed were not significantly related to symptom trajectories. That 

employment status was not related to symptom trajectories in the present sample stands 

in contrast to El Alaoui et al.’s (2016) study of a DS-ICBT program for depression, which 

found that full-time employment was related to greater improvement in depressive 

symptoms. Interestingly, individuals reporting being in a relationship had lower initial 

depression scores on average (and less symptom improvement); but, reporting being in a 
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relationship was also related to higher initial anxiety symptoms (and greater symptom 

improvement). This finding appears to be at odds with Button et al.’s (2012) finding that 

being single, divorced, or widowed was related to higher post-treatment depressive 

symptom scores. Future research might seek to measure more detailed information about 

relationship status (e.g., “Does your partner help you cope with symptoms?”) to further 

investigate how relationship status is related to symptom trajectories. Age was 

significantly related to anxiety symptom trajectories, but not to depressive symptom 

trajectories; however, the relationship between age and symptom trajectories should be 

interpreted with caution because younger individuals were found to dropout with greater 

frequency. 

Modeling the relationships between recent treatment-seeking behaviours and 

symptom trajectories showed that individuals who reported a greater number of recent 

visits to a psychiatrist and their physician were related to higher initial depressive 

symptoms and greater improvement over the course of treatment. When modeling anxiety 

symptom trajectories, however, the number of recent visits to a psychiatrist was related to 

initial symptoms only and visits to a physician were not significantly related to anxiety 

symptoms. Although a previous study found that receiving concurrent psychiatric care 

was significantly related to poorer outcomes in a DS-ICBT program for anxiety, the same 

study found that concurrent psychiatric care was not related to symptoms in a DS-ICBT 

program for depression (Hadjistavropoulos, Pugh et al., 2016). This pattern of 

inconsistent results suggests that recent/current psychiatric care may be an important 

factor for predicting symptom trajectories. By collecting more information about the 

psychiatric care being received by the patient, future studies of ICBT outcomes could 
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attempt to elucidate the nature of this relationship. It seems plausible that taking 

psychotropic medication while receiving ICBT could influence a patient’s symptom 

trajectory; but, another possible explanation is that patients who seek referral to a 

psychiatrist hold beliefs about the efficacy of medical approaches for treating mental 

health concerns, which may mean they hold lower expectations for ICBT treatment (for a 

discussion of how beliefs influence treatment-seeking, see Henshaw & Freedman-Doan, 

2009). As Beatty and Binnion (2016) showed in their review, low expectations for ICBT 

treatment are likely to lead to poorer ICBT outcomes. Future investigations of predictors 

of outcome might therefore seek to measure both medication usage and treatment 

expectations in ICBT patients. 

In ALT models relating initial scores of psychological distress (K10) and 

disability (SDS) to symptom trajectories, K10 scores were related to higher initial scores 

of both anxiety and depression and greater improvements in symptoms over treatment. 

SDS scores were related to higher depressive symptoms at intake and greater 

improvement in depressive symptoms over treatment, but SDS scores were not related to 

anxiety symptom trajectories. The SDS asks patients to rate how much symptoms have 

disrupted work/school, social life, and family/home responsibilities, and although both 

depression and anxiety are known to produce impairment in these areas, the fact that SDS 

scores are related to only depression symptoms in this sample could be evidence that 

depression is actually associated with greater disability than anxiety in this sample. 

Another possibility is that depressed individuals could be overstating how much their 

symptoms have disrupted their life as a result of the excessively negative thinking 

patterns characteristic of depression (Eaves & Rush, 1984). Other measures of 
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impairment, such as days off work/school, may therefore provide a better measure of 

impairment. 

Results from the analysis of symptom trajectories and dropout risk seem at odds 

in places and this makes interpretation of these findings for clinical purposes difficult. 

For example, consider that younger age is related to both increased risk of dropout and 

greater reductions in anxiety symptoms. Similarly, individuals with high K10 scores both 

stand to make the greatest improvements in symptoms and have greatest risk of dropout.  

How then does a clinician take these findings into account when they are trying to decide 

whether or not to refer a younger patient with high K10 scores for TD-ICBT? In order to 

address this question, the present study classified all outcomes as successful (i.e., course 

completion and a reliable reduction in either anxiety or depressive symptoms) or 

unsuccessful (dropout or no reliable reduction in symptoms). This outcome classification 

variable was then used to create the classification tree presented in Figure 3. The result is 

a model that is dominated by PHQ-9 and GAD-7 scores, but which also includes SDS 

scores. The model demonstrates that if symptom reduction is a requirement of a 

successful outcome, then initial PHQ-9 and GAD-7 scores are the best predictors of 

outcome. Interestingly, among the patients who scored seven or greater on the GAD-7, 

the majority are predicted to succeed in the program; but, the model identified a group of 

patients who scored 28 or greater on the SDS who were likely to dropout. Given that the 

maximum score on the SDS is 30, individuals who are reporting an extreme level of 

disruption to their daily lives appear unlikely to experience a successful outcome if they 

are admitted to a TD-ICBT program. Extremely high impairment scores may genuinely 

reflect extreme dysfunction in the home, work/school, and social lives of these patients; 
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however, the extreme scores may have resulted from a pattern of responding that reflects 

the catastrophizing thought processes of certain depressed/anxious individuals. 

Accordingly, future researchers might want to include other measures of impairment with 

the goal of clarifying how impairment affects symptom trajectories in ICBT patients. 

Strengths and Limitations 

The present study provides the first thorough analysis of predictors of treatment 

outcome in a large sample of patient case records from a TD-ICBT service for anxiety 

and depression delivered in routine practice. The results provide an important initial 

assessment of outcome predictors in a therapist-assisted TD-ICBT program. The large 

sample combined with variability in patient sociodemographic factors allowed for the use 

of advanced statistical techniques to analyze the data, which will advance current studies 

of treatment-response predictors. This is the first study to use the ALT modeling approach 

to model longitudinal symptom data gathered from patients receiving a TD-ICBT 

program, and the approach produced better fit indices than standard growth models. This 

is also the first known application of using recursive partitioning to create a clinical 

decision tree used to predict outcomes in a TD-ICBT program, and the approach 

improved classification accuracy over standard logistic regression due to its ability to 

deal with categorical variables and to split cases into groups based on continuous 

variables. In this case, results from logistic regression showed that dropout was related 

overall to age and K10 scores, but did not provide useful information about what suitable 

cutoff scores would be. Using recursive partitioning to divide cases into groups based on 

age (or other variables) provides a way to determine suitable cutoff scores. 
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The present study has several limitations. First, the analyses only examine 

outcomes from a single TD-ICBT program, limiting the generalizability of the results to 

other TD-ICBT programs which may vary in quality, duration, or content. Second, 

several predictor variables may have greatly restricted range within the available sample. 

For example, patients with very low symptom scores at treatment were not admitted to 

the program, nor were individuals at high risk of suicide or those reporting psychotic 

symptoms. Some variables, such as ethnicity or urbanicity may have been restricted in 

range due to the fact that participation in the program was limited to Saskatchewan 

residents. Third, some demographic variables, such as ethnicity, did not have enough 

variability in this sample to be useful in analysis. Fourth, using reliable change index 

scores to classify outcomes as successful or unsuccessful is only one way to classify 

outcomes and some individuals who are classified by this system as an unsuccessful 

outcome also reported high treatment satisfaction and indicated they would recommend 

ICBT to a friend. Finally, the scope of this research is limited by the data which exists in 

our archived case records, as the retrospective nature of the study prevents gathering new 

data from patients. 

Future Directions 

Future studies of predictors of outcome in TD-ICBT programs could extend the 

present work by investigating the generalizability of the models presented here in other 

samples. In addition to measuring the significant predictor variables reported in this 

study, researchers pursuing further work in this area should also seek to measure 

treatment expectations, concurrent medication usage, and impairment caused by mental 

health concerns, as these are potentially important predictor variables that have not been 
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fully explored. In addition to a detailed understanding of the individual differences that 

influence how a patient will respond to ICBT, a complete model of therapeutic outcomes 

would also account for other sources of variability, such as therapist effects (e.g., 

therapeutic alliance) and effects of the program duration, quality and content. 

Accurately predicting ICBT outcomes would aid clinicians in decision making; 

that said, a greater understanding of which individuals are at risk of negative outcomes 

presents the next challenge: how to improve outcomes for these groups of at-risk patients. 

One possibility is that the program might be modified for these groups with the specific 

goal of increasing retention and symptom improvement. For example, the present study 

identified young people as being at increased risk of dropout. Future TD-ICBT programs 

could seek to improve outcomes for young people by increasing contact with the therapist 

or by modifying to program to better address the unique concerns of young people. 

Conclusions  

The popularity of TD-ICBT programs for anxiety and depression continues to 

rise; as such, health care professionals need to be well informed about treatment 

adherence and outcome to ensure maximum gains from referrals. The present study 

assesses predictors of response to TD-ICBT interventions and the resulting decision trees 

for predicting dropout and successful outcomes may be useful for clinicians and other 

mental health professionals who are considering a patient for referral to a TD-ICBT 

program. Therapists who guide patients through the program might also benefit from 

being able to assess the risk of a poor outcome for their incoming patients. Results from 

the present research also provide new avenues for future research designed to identify 

evidence-based strategies for improving completion rates and outcomes specifically 
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among patients at risk of poor outcomes. For example, a future study may attempt to 

increase completion rates for patients under 22 years of age by modifying the ICBT 

program to improve retention, perhaps by modifying the program to appeal more to 

younger individuals or by allotting increased contact with a therapist. Finally, the present 

study demonstrates the utility of both the ALT modeling approach and the use of 

classification trees to analyze predictors of outcome in ICBT programs. 
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Figure 1. Percentage of participants admitted to course who complete each lesson. 
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Figure 2. Classification tree predicting course completion. 
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Figure 3. Classification tree predicting course completion and reliable recovery in GAD-

7 or PHQ-9 scores. 
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Tables 

Table 1 

Patient characteristics measured at intake and existing evidence of relationships with 

treatment outcomes of ICBT interventions. 

Variable Previous Findings 

Demographic Variables 
  Age - Older individuals completed more modules in anxiety DS-

ICBT (Hadjistavropoulos, Pugh, et al., 2016)

  Gender - Being female related to greater adherence in ICBT review
(Beatty & Binnion, 2016)
- Being female related to greater adherence in social anxiety
DS-ICBT (El Alaoui et al., 2015)

  Education - University educated individuals completed more modules in
anxiety DS-ICBT (Hadjistavropoulos, Pugh, et al., 2016)

  City/Rural 
  Relationship Status - Being single, divorced, or widowed related to higher post-

treatment symptoms (Button et al., 2012) 
  Employment Status - Full time employment related to greater improvement in 

depression DS-ICBT (El Alaoui et al., 2016) 
Initial Symptom Measures 
  GAD-7 
  PHQ-9 - Higher initial depression scores related to attrition in

depression DS-ICBT (El Alaoui et al., 2016) 
  SDS 
  K10 
  SIAS/SPS 
  PDSS 

Previous Treatment Seeking (# of visits in 8 weeks prior to screening) 
  Psychiatrist - Receiving concurrent psychiatric care related to poorer

outcomes in anxiety DS-ICBT (Hadjistavropoulos, Pugh, et al., 
2016) 

  Psychologist / 
Counselor 
  General 
Practitioner 
  E.R. / Crisis 
Response 
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Table 2 
Summary of patient sample characteristics 
 

 
M (SD) 

Demographic Variables  
  Age 37.92 (12.84) 
  Male 29.29% 
  Urban 44.63% 
  In Relationship 62.50% 
  On Disability 8.83% 
  Unemployed 8.49% 
  University Degree 35.80% 
  
Treatment-seeking Behaviours 
  Physician 1.22 (1.49) 
  E.R. / Crisis Response  0.19 (0.77) 
  Psychiatrist 0.40 (0.85) 
  Psychologist / Counselor  0.72 (1.45) 
  
Screening Measures  
  K10 27.88 (7.51) 
  SDS 17.60 (7.70) 
  GAD-7 11.95 (5.19) 
  PHQ-9 12.25 (5.88) 
  
Program Engagement  
  Phone Conversations 0.74 (1.13) 
  Login Count 19.77 (12.07) 
  Days Accessing Program 92.99 (52.20) 
  Messages sent by client 3.94 (3.48) 
  Messages received by client 8.30 (2.42) 

Completion of Lesson 5 73.27% 

Note. K10= Kessler 10-Item Scale; SDS = Sheehan Disability Scale; PHQ-9 = 
Patient Health Questionnaire-9; GAD-7 = Generalized Anxiety Disorder-7. 
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Table 3 
Fit indices for autoregressive latent trajectory models of longitudinal measures 

Model χ2 df CFI TLI RMSEA (90% CI) 

RMSEA 
<=0.05 
p value 

Depression 
(PHQ-9) 

Unconditional 78.63 11 0.986 0.981 0.090 (0.072-0.109) 0.000 
Demographic 111.65 39 0.985 0.987 0.050 (0.039-0.061) 0.505 
Treatment-
seeking 

116.53 27 0.982 0.973 0.066 (0.054-0.078) 0.016 

Distress 83.53 19 0.988 0.984 0.067 (0.052-0.081) 0.029 
Final Model 118.14 39 0.986 0.979 0.052 (0.041-0.062) 0.384 

Anxiety 
(GAD-7) 

Unconditional 118.86 11 0.973 0.963 0.113 (0.095-0.132) 0.000 
Demographic 157.80 39 0.970 0.956 0.063 (0.053-0.074) 0.016 
Treatment-
seeking 

146.61 27 0.970 0.957 0.076 (0.064-0.088) 0.000 

Distress 144.53 27 0.972 0.960 0.093 (0.079-0.107) 0.000 
Final Model 156.30 31 0.972 0.959 0.073 (0.062-0.084) 0.000 

Note. PHQ-9 = Patient Health Questionnaire-9; GAD-7 = Generalized Anxiety 
Disorder-7. 



63 

Table 4 
Results from autoregressive latent trajectory modeling of PHQ-9 scores 

Initial Symptomsa 
β (SE) 

Symptom Changeb 
β (SE) 

Demographic Characteristics 
Age 0.000 (0.017) 0.000 (0.005) 
Male 0.444 (0.464) -0.121 (0.127)
Urban -0.596 (0.429) 0.196 (0.118)
In Relationship -0.992 (0.454)* 0.265 (0.125)*
On Disability 3.380 (0.754)*** -0.888 (0.208)***
Unemployed 0.957 (0.813) -0.255 (0.223)
University Degree -1.654 (0.439)*** 0.456 (0.121)*** 

Treatment-Seeking Behaviors 
Physician 0.577 (0.154)*** -0.159 (0.042)***
E.R. / Crisis Response -0.456 (0.301) 0.111 (0.081)
Psychiatrist 1.110 (0.257)*** -0.277 (0.070)***
Psychologist / 
Counselor  -0.066 (0.155) 0.011 (0.042)

Distress & Impairment 
SDS Total 0.107 (0.020)*** -0.028 (0.006)***
K10 Total 0.555 (0.021)*** -0.150 (0.150)***

Overall Model 
In Relationship -0.273 (0.269) 0.059 (0.073) 
On Disability 0.370 (0.480) -0.071 (0.131)
University Degree -0.695 (0.266)** 0.196 (0.073)**
Psychiatrist Visits 0.119 (0.158) -0.017 (0.043)
Physician Visits 0.062 (0.093) -0.024 (0.025)
SDS Total 0.101 (0.021)*** -0.026 (0.006)***
K10 Total 0.545 (0.021)*** -0.146 (0.007)***
Note. PHQ-9 = Patient Health Questionnaire-9; SDS = Sheehan Disability Scale; K10= 
Kessler 10-Item Scale. 
a β values are parameter estimates of the relationship between each predictor variable 
and symptom scores at intake. Positive β values indicate a relationship with higher 
initial symptoms of depression. 
b β values are parameter estimates of the relationship between each predictor variable 
and the slope of symptom change over therapy. Negative numbers indicate greater 
symptom improvement. 
*p < .05. **p < .01. ***p < .001.
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Table 5 
Results from autoregressive latent trajectory modeling of GAD-7 scores 

Initial Symptomsa 
β (SE) 

Symptom Changeb 
β (SE) 

Demographic Characteristics 
Age -0.067 (0.015)*** 0.022 (0.005)*** 
Male -0.337 (0.409) 0.108 (0.132) 
Urban 0.140 (0.378) -0.035 (0.122)
In Relationship 0.833 (0.400)* -0.267 (0.129)*
On Disability 2.080 (0.665)** -0.663 (0.215)**
Unemployed 0.767 (0.718) -0.214 (0.232)
University Degree -1.450 (0.387)*** -0.471 (0.125)***

Treatment-Seeking Behaviors 
Physician 0.268 (0.137) -0.086 (0.044)
E.R. / Crisis Response -0.270 (0269) 0.077 (0.086)
Psychiatrist 0.502 (0.230)* -0.142 (0.074)
Psychologist / 
Counselor  0.029 (0.139) -0.013 (0.044)

Distress & Impairment 
SDS Total 0.024 (0.022) 0.006 (0.007) 
K10 Total 0.466 (0.022)*** -0.145 (0.008)***

Overall Model 
Age -0.036 (0.011)** 0.012 (0.003)** 
In Relationship 1.076 (0.286)*** -0.343 (0.092)***
On Disability 0.185 (0.491) -0.059 (0.157)
University Degree -0.509 (0.279) -0.168 (0.089)
K10 Total 0.472 (0.018)*** -0.148 (0.007)***
Note. GAD-7 = Generalized Anxiety Disorder-7; SDS = Sheehan Disability Scale; 
K10= Kessler 10-Item Scale. 
a β values are parameter estimates of the relationship between each predictor variable 
and symptom scores at intake. Positive β values indicate a relationship with higher 
initial symptoms of depression. 
b β values are parameter estimates of the relationship between each predictor variable 
and the slope of symptom change over therapy. Negative numbers indicate greater 
symptom improvement. 
*p < .05. **p < .01. ***p < .001.
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