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ABSTRACT 
 
The role of explicit, declarative knowledge in general health care and in 
psychotherapy is a growing field of research. In many areas of healthcare, 
knowledge is regarded as an important factor for successful interventions. 
Participants within mental-health interventions should ideally gain knowledge 
about their specific conditions and strategies to improve, in order to manage their 
problems in more helpful ways. In Cognitive Behaviour Therapy (CBT), explicit 
knowledge is a core feature when treating clients and educating them about their 
symptoms, problems and potential solutions. Still, the role of knowledge and its 
relation to treatment outcome within CBT treatments is unclear. CBT administered 
over the internet (ICBT), is mainly based on psychoeducative texts and thus 
provides a suitable format for an initial evaluation of explicit knowledge within a 
clinical research context. The role of explicit knowledge could be of particular 
importance in the study of younger target groups, who probably have their first 
treatment experience. Their knowledge gain and its use could be of importance 
both as separate constructs but also in relation to symptom reduction following 
treatment.   
 
The overarching aim of this thesis was to explore the role of explicit knowledge in 
internet-delivered CBT for adolescents with depression and anxiety.  
 
Study I explored the role of explicit knowledge in a randomised controlled trial 
with adolescents suffering from primary depression. A knowledge test was 
constructed and administered at pre- and post-treatment. Results showed that 
explicit knowledge and certainty of knowledge about depression, anxiety and CBT 
increased during treatment, but that these variables were unrelated to treatment 
outcome. Lower pre-treatment knowledge levels (certainty) however predicted 
greater improvement in depressive symptoms.   
 
Study II describes the procedure of developing a new knowledge test in the 
context of ICBT for adolescents with depression and anxiety. An explorative factor 
analysis was performed and resulted in a three-factor solution with the following 
factors: Act in aversive states, Using positive reinforcement, and Shifting attention. 
The procedure presented could illustrate one way of creating a test for knowledge 
evaluation in ICBT, but its clinical use needs to be evaluated further.   
 
In Study III, participants from a randomised controlled trial of ICBT for adolescent 
depression were asked about their acquired knowledge and knowledge use six 
months later. Qualitative methodology (thematic analysis) was used. The results 
showed two overarching ways that clients can remember and relate to CBT-



 

 

principles after treatment; one more explicit way related to the active application 
of CBT principles, and another vague way of recalling treatment content and the 
passive usage of CBT. Both ways of recalling CBT principles were related to 
experiencing the treatment as helpful.  
 
Study IV evaluated the role of learning strategies and chat-sessions in ICBT for 
adolescents with anxiety and depression. A total of 120 adolescents were 
randomised to one of four treatment groups, in a 2x2 factorial design with the two 
factors: with or without learning support and/or chat-sessions. Overall, the results 
showed general reductions of anxiety and depressive symptoms, and increased 
knowledge levels. Participants receiving learning strategies during treatment 
obtained more immediate benefits in treatment outcome and knowledge levels, 
but at six months follow-up participants without learning support had reached 
equal amounts of knowledge and symptom reduction. Chat-sessions did not add 
any effect on treatment outcome or knowledge levels.  
 
In conclusion, this thesis suggests that explicit knowledge is a construct that is 
independent of symptom reduction and increases during ICBT treatments for 
adolescents with depression and anxiety. Increased knowledge, and increased 
certainty of knowledge, are valuable outcomes since CBT emphasises educating 
clients about symptoms, therapeutic principles, and strategies that they can 
remember and use later on. The lack of association between explicit knowledge 
gain and symptom reduction could indicate that explicit knowledge is a necessary 
but insufficient factor for symptom reduction. Adding learning strategies within a 
treatment programme could be of importance for enhancing short-term 
treatment effects. 
  
There is a continued need for more research on the role of knowledge in ICBT, 
both as an outcome and as a way to improve treatment effects. The findings in 
this thesis however suggest that research on explicit knowledge is important to 
understand what makes ICBT work.  
 
Keywords: knowledge, Internet-based cognitive behaviour therapy, adolescents, 
depression, anxiety  
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INTRODUCTION 

Let us imagine that you are about 17 years old. Lately, or for a longer period of 
time, school has become a struggle and you feel disconnected from your friends. 
The situation has become overwhelming. You have trouble sleeping, you avoid 
situations and activities that you used to enjoy, and your thoughts are weary and 
highly self-critical. You find yourself irritable most of the time and you do not really 
recognize yourself anymore. Sometimes you experience intense fear and feel as if 
you are going to die from a heart attack. You are ashamed of your reactions and 
do not want to talk to anybody about it. You do not want to see a therapist either, 
since you have bad experiences from seeking help previously, or doubt that 
anyone will understand you anyway, or you just lack motivation to seek help at the 
moment. 
Then, one day, you come across information about a research project that will 
evaluate internet-based cognitive behaviour therapy (ICBT), a therapy form where 
you can read texts about depression and anxiety and do exercises while receiving 
weekly support from a therapist. It is for free and you can live anywhere in Sweden 
since it is online. You decide to give it a go; it can’t hurt to try?  
  
This imagined individual is a “typical” participant in the studies of this thesis. At 
the end of our internet treatments we, as healthcare practitioners and 
researchers, want these young participants to feel better. The main goal is to 
reduce their symptoms of anxiety and depression and change maladaptive 
strategies to more adaptive ones.  
Further, we also hope that these young participants learn something during 
therapy, and that their participation in ICBT results in knowledge that they can use 
and apply in their everyday life. The online treatments include a lot of 
psychoeducative information, rationales, and texts about symptoms and solutions 
from a cognitive behavioural therapy (CBT) perspective. By reading and applying 
the texts, we want to equip these young clients with knowledge and skills that they 
can remember and use, so that they do not relapse or feel lost when new problems 
arise in life.  
 
In psychotherapy research, we know that ICBT can reduce symptoms (Ebert et al., 
2015; Vigerland et al., 2016). However, we know less about what clients actually 
learn in treatment and if knowledge gain and learning is connected to better 
outcomes. Therefore, this thesis focuses of the role of knowledge in ICBT for 
adolescents. Hopefully, the thesis will contribute to the knowledge field of ICBT 
and thus to research that aims to improve the mental health of young help-seeking 
individuals who suffers from depression and anxiety.   
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1. Why is knowledge important to evaluate in internet-based CBT? 
 
“One hypothesized active ingredient in a psychoeducational oriented treatment, is 
the degree to which clients exhibit mastery of the knowledge that is thought to be 
important for a particular treatment.” (Scogin, 1998, p. 475).  
 
The role of knowledge and learning is a core feature in psychotherapy and CBT, 
but a scarce area of research. Some studies have, however, begun to explore what 
clients actually learn during therapy and in what way knowledge is connected to 
successful therapeutic outcomes (Andersson, 2016; Harvey et al., 2014).  
 
Educating clients about their symptoms, problems, and possible solutions is an 
almost ubiquitous procedure in general healthcare. This is partly based on the 
assumption that knowledgeable clients will have more successful outcomes 
(Lukens & McFarlane, 2004; Tursi et al., 2013). Many interventions within general 
healthcare focus on psychoeducation, i.e., to equip clients with condition specific 
knowledge in ways that subsequently will help them manage their mental health 
problems by preventing maladaptive cognitions and behaviours as well as help 
them engage in more adaptive ones (Sajatovic et al., 2007; Tursi et al., 2013). 
Psychoeducation can in its simplest form be given in brochure form, or be 
administered by a therapist in a treatment context. It can be given face-to-face 
(Lukens & McFarlane, 2004) or via computer and the internet (Fox, 2009). 
 
There is strong support for the positive effects of psychoeducational interventions, 
especially in cancer and schizophrenia (Lukens & MacFarlane, 2004; Bevan Jones 
et al., 2018). Psychoeducational interventions have also been shown to reduce 
depressive symptoms, increase adherence to treatment and improve psychosocial 
function in depression (Tursi et al., 2013). In bipolar syndrome, in combination 
with medication, it can improve adherence to treatment (Gonzalez-Pinto et al., 
2004). One problem, however, is that studies seldom have evaluated knowledge 
as an outcome (Lukens & McFarlane, 2004; Tursi et al., 2013). Thus, the intended 
aim to reach an increase in knowledge is fairly unknown, with some exceptions. 
For instance, studies within patient education in internet-based somatic care show 
that knowledge can increase as a result of psychoeducation (Fox, 2009), as well as 
studies on bipolar disorder (Rouget & Aubry, 2007). Less is known about the 
effects on knowledge gain in the context of therapy. 
  
The importance of knowledge and learning is also emphasized in the literature on 
mental health literacy. This research area aims to educate the general public about 
risks, symptoms, and treatment options to lessen stigma, increase help-seeking 
behaviours, and prevent mental health issues (Griffiths et al., 2009). Over the 
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years, researchers within mental health literacy and in somatic care have 
investigated how to ensure that the interventions result in improved knowledge, 
and how knowledge gain can be measured in an objective, reliable way (Lukens & 
McFarlane, 2004; Wei et al., 2013; O’Connor & Casey, 2015).  
 
Despite the emphasized importance of knowledge in general healthcare, few 
studies evaluate what clients actually learn during psychotherapy and if 
knowledge gain is important for symptom reduction. There is research indicating 
that clients tend to forget about content learned during therapy, and/or that they 
remember the content incorrectly, and that poor memory of treatment content 
can be related to less improvement in outcomes (Gumport et al., 2015; Zieve et 
al., 2019). Thus, there is a need to evaluate knowledge gain and its relation to 
treatment outcome during therapy further, in order to understand more about 
why and how clients benefit from psychotherapy and if gaining knowledge is of 
importance to improve.  
 
Evaluating what clients learn, know, and remember during and after therapy is of 
particular interest in psychotherapies based on traditional CBT, and especially in 
ICBT (Harvey et al., 2014; G.Andersson, 2016). With the increasing acceptance of 
CBT and ICBT as effective treatments for a range of conditions there has been 
increased interest in understanding its active components and thus how to isolate 
and evaluate factors that contributes to treatment outcome (G.Andersson, 2018). 
The role of knowledge in CBT or ICBT has rarely been evaluated, despite its 
emphasis on educational components. This is a bit surprising, since one main 
aspect of CBT, and in particular ICBT, is to provide clients with knowledge such as 
facts, information, rationale and instructions that they can use and apply in their 
everyday life. ICBT is based on psychoeducative texts, along with other 
interventions and exercises that target behaviour change, with an aim to provide 
clients with knowledge that helps them gain insights and master their symptoms 
and life-situations in a more adaptive way (Friedberg et al., 1998; Scogin, 1998; 
G.Andersson et al., 2012). Despite this, the role of knowledge gain and its 
importance have rarely been studied in ICBT, with the exception of a few studies 
(G.Andersson et al., 2012; Strandskov et al., 2018). In face-to-face cognitive 
therapy, some studies indicate that learning and treatment outcomes can improve 
by isolating and strengthening learning processes during treatment (Zieve et al., 
2019).  
 
Thus, there has been a discrepancy between what is assumed to be important in 
CBT treatments and the amount of attention it has been given in research. Given 
the emphasis on educational components in ICBT it is reasonable to evaluate its 
role further. This thesis will focus on the role of explicit knowledge in ICBT 
treatments, since ICBT relies mainly on informative texts and that clients gain 
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knowledge bout CBT by reading and applying knowledge learned from the texts. 
Clients are assumed to read and understand the material and then use it in real 
life situations. In contrast to face-to-face CBT, therapists in ICBT can have a greater 
difficulty monitoring what clients learn during therapy since the texts are the main 
source of therapeutic instructions (not the therapist themselves). This makes 
knowledge acquisition particularly interesting to evaluate in ICBT. Also, in ICBT, all 
clients receive the same material which makes knowledge provision and its effects 
easier to isolate and evaluate, compared to face-to-face therapies where 
psychoeducation is more integrated and adjusted to the problems expressed by 
the client during the sessions. ICBT has been described as an ideal context to 
evaluate knowledge and learning (Harvey et al., 2014).  
 
Further, based on its format and structure, ICBT can be viewed as a form of online 
patient education. In all educational contexts, there is a need to determine and 
specify indented learning outcomes and evaluate whether participants actually 
gain that knowledge (Kirkpatrick & Kirkpatrick, 2006; Anderson et al., 2001). Given 
that knowledge provision is a distinct feature in ICBT, and that the treatment 
format relies on the educational components of CBT, it should be evaluated 
accordingly.   
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2. What is knowledge? 

 
Knowledge is a multifaceted concept with various definitions. Throughout the 
history of philosophy, a range of theories and perspectives have been used to 
define and capture what knowledge really is. Knowledge can be viewed as a “state 
of mind, an object, a process, a stipulation of having access to information, or a 
capability” (McCall et al., 2008, p. 79). Thus, knowledge can be related to many 
things; it can refer to what a dancer does when performing pirouettes, when a 
teacher explains a mathematical equation, or when an individual uses information 
about economics to make a decision about where to place money.  
 
A traditional epistemology (i.e., the study of knowledge) that is fairly adopted 
today defines knowledge as a “well, justified belief” (Gustavsson, 2000). Thus, 
knowledge contains both truth and belief, and we know something when we have 
justified reasons to believe our understanding of a phenomena or factual situation 
is true. A common way to categorize knowledge is Aristoteles’s three forms of 
knowledge: episteme, techne and fronesis (Gustavsson, 2000). Epistemene is 
knowledge needed to understand how the world works, techne is knowledge 
needed to produce or create, and fronesis is needed to develop good, ethical 
judgement as a citizen in society.  
 
It is beyond the scope of this thesis to cover all ways to characterize knowledge or 
how individuals can represent knowledge, but I will summarize some definitions 
and distinctions which are relevant in this thesis. The studies in this thesis are 
performed in the context of ICBT, and thus how knowledge can be operationalised 
and evaluated in relation to psychological interventions, see below.  

2.1 Declarative and non-declarative knowledge  

 
One common distinction in cognitive psychology is between declarative and non-
declarative aspects of knowledge. Several models of knowledge separate 
knowledge that is consciously and mentally represented/accessible, from 
knowledge that is represented in observable behaviours and procedures that we 
are not necessarily aware of. For instance, these two knowledge systems have 
been labelled declarative versus procedural knowledge (Binder, 1999), declarative 
versus non-declarative knowledge (Haladyna, 1994), and explicit versus implicit 
knowledge (Brewin, 1996). Declarative explicit knowledge involves episodic and 
semantic information that is consciously available for us and that we can explicitly 
express and articulate. Implicit knowledge, or non-declarative knowledge, 
contains perceptual and procedural representations beyond our conscious 
awareness, such as habits, skills, and automatized behaviours (Squire, 1992; 
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Brewin; 1996). Broadly speaking, this distinction refers to the difference between 
knowing something intellectually, and (or) knowing something through behaviours 
and performed procedures. Further, most of these models include other forms of 
knowledge, such as meta-cognitive knowledge (Söderström & Björk, 2015; 
Anderson et al., 2001) or self-reflective knowledge (Benett-Levy et al., 2009). These 
forms of knowledge refer to knowledge about what you know and thinking or 
reflecting about your own thinking and learning.  
  
This thesis will focus on the cognitive, declarative, explicit aspects of knowledge, 
i.e., knowledge that we are consciously aware of and able to recollect from our 
memory, which we can declare with words. This way of defining knowledge is 
compatible with an information-processing approach common in cognitive 
psychology i.e., that knowledge can be encoded and stored in memory as mental 
representations that can be elaborated, transformed, retrieved, and used (McCall 
et al., 2008; Wilson, 2004). Another important concept is constructive knowledge. 
Constructive knowledge highlights the current notion within education that 
individuals are active, co-creators of their own knowledge and thus not passive 
receivers of quantitative bits of information (Anderson et al., 2001; Hattie, 2008). 
Individuals know and relate to what they know, constructing new knowledge from 
instructions and information, rather than only receive and add information to their 
memory. 

2.2 Levels of knowledge  

 
An additional way to categorise knowledge is to differentiate between levels of 
knowledge. There are several taxonomies within pedagogy and educational 
research that distinguish basic forms of knowledge from more advanced levels. 
For example, Hattie (2008) in his review of over 800 meta-analyses on the most 
effective interventions in education, referred to a model that divides knowledge 
into three levels: 1) surface knowledge 2) deeper understanding and thinking 
ability, and 3) constructive knowledge. Surface knowledge refers to basic facts and 
single units of knowledge, often the first step when learning something new. 
Deeper understanding refers to a level where knowledge concerns interrelations 
between different units and facts and understanding how they are related and 
integrated into a whole. Constructive knowledge includes knowledge that goes 
beyond accepted, confirmed or established knowledge and reflects a capacity to 
make critical reflections or draw new conclusions. This level is about going beyond 
the given answer to create new predictions and hypotheses based on previous 
knowledge.  
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This thesis will use a common and well-recognized taxonomy within pedagogy to 
define different levels of knowledge similar to the taxonomy of Hattie (2008), i.e., 
the revised version of Bloom’s knowledge taxonomy by Anderson et al. (2001). The 
taxonomy specifically aims to categorise all kinds of explicit knowledge within four 
different levels on a dimension from concreteness to abstraction, with an aim to 
clarify how knowledge can be evaluated within educational contexts.   
The first and most basic level is factual knowledge, that refers to knowing basic 
elements within a field. The second level is conceptual knowledge, that refers to 
knowing how the basic facts are interlinked and are related to each other, into 
patterns, theories, models, and principles. The third level is procedural knowledge 
and includes knowledge about how to do something and when to use it. The fourth 
and final level is meta-cognitive knowledge, that, as mentioned, refers to 
knowledge about one’s own knowledge and cognitions (Anderson et al. 2001).  
 
Further, the revised taxonomy of Bloom includes a cognitive dimension that 
distinguishes between different ways of using knowledge along a dimension of 
complexity (Anderson et al., 2001). Knowledge can be used by remembering (i.e., 
recognition, recall), understanding (i.e., classifying, interpreting), applying (apply 
knowledge on concrete situations), analysing, evaluating, and creating 
knowledge. The cognitive dimension highlights that there are various ways to 
know and use knowledge, ranging from recognising facts, understanding a 
procedure, to creating a principle and apply it in a new situation.  

2.3 Knowledge verses learning 

 
Learning and knowledge are closely connected and sometimes used as synonyms. 
Hattie (2008) regards knowledge and learning as synonyms when he distinguish 
levels of surface, deep, and constructive forms of knowledge/learning.  
 
As with knowledge, learning can be divided into declarative or behavioural forms. 
Söderström and Björk (2015) separated verbal learning (i.e., solve mathematical 
problems or geometry) from motor learning (type, play, basketball, sew). They 
defined learning as a change in knowledge or behaviour that can be retrieved and 
accessible across longer time-periods and across various situations. Thus, learning 
occurs when changes in knowledge or behaviours can be used in a flexible way, in 
situations beyond the given moment that knowledge is acquired. Changes in 
knowledge (or behaviour) should, according to them, be relatively permanent in 
order to be labelled learning. Learning is not to know something occasionally, but 
something that can be retrieved and applied in various situations.  
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Hattie and Donoughe (2016) also described learning as a change, between levels 
of knowledge. According to them, learning occurs when knowledge is transformed 
from basic levels of information, to deeper levels of understanding or when 
individuals can go beyond given information and use knowledge to explore other 
ideas or apply it in new situations.  
 
Importantly, what is supposed to be learned, and when learning occurs, depends 
on the context. According to Kirkpatrick and Kirkpatrick (2006), all training 
programs need indented learning outcomes which should be specified and 
evaluated accordingly. They defined learning similar to Söderström and Björk 
(2015) as well as Hattie (2008), but briefer. They defined learning as any increase 
in knowledge connected to the specific training program that is evaluated. 
Kirkpatrick and Kirkpatrick (2006) clearly separated learning outcomes from 
behaviours and suggested that practitioners should evaluate these two outcomes 
separately, i.e., have outcomes of declarative knowledge and behaviours. 
 
Subsequently, this thesis operationalises learning as positive changes in explicit 
declarative knowledge following specific ICBT programs. This definition is in line 
with Söderström and Björk (2015), Hattie (2008), and Kirkpatrick and Kirkpatrick 
(2006) who all somehow focused on declarative aspects of learning and how these 
mental changes can be captured and measured accordingly. Thus, the focus is not 
on learning as changes in observable procedural knowledge learned during CBT.  

2.4 Summary: Definition of knowledge in this thesis. 

 
To summarise, this thesis defines knowledge as explicit, declarative knowledge 
within the context of ICBT for adolescents. Further, to separate from different 
forms of explicit knowledge, the revised taxonomy by Anderson et al. (2001) is 
used, which includes four knowledge levels: facts, concepts, procedures, and 
meta-cognition. The thesis will specifically focus on explicit knowledge about the 
facts and concepts of CBT provided within our online treatment materials, and 
whether this (theoretical) knowledge can be learned (increase) or manipulated 
during participation in an ICBT treatment. Acquired knowledge is something we 
will derive from what the clients say, write, and respond on our measures of 
knowledge in connection to the internet programs.  
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3. What is explicit knowledge in internet-based CBT? 

 
“Like thinking about the long-term consequences of skipping school for example, 
now I can understand why it’s not so nice doing certain things even if it is a relief 
there and then when you do it. I had not realised 
that.. like.. before.. that.. yeah.. that it may not be so good for you in the long run.” 
[Participant, Study III] 

3.1 Declarative verses non-declarative knowledge in CBT  

 
Psychotherapy has been described as a learning process (Sacturo, 2010) with the 
purpose of engaging clients in new adaptive learning experiences (Brewin, 1996). 
As mentioned, in CBT clients are supposed to feel better, but also to acquire 
knowledge that subsequently will help them cope better with daily difficulties and 
reduce symptoms. One goal of therapy has been declared as helping clients to 
become their own therapists (Strunk et al., 2016).    
Brewin (1996) applied the above-mentioned distinction between declarative and 
non-declarative aspects of knowledge in CBT for depression and anxiety. For 
example, after participating in an ICBT trial, participants might know, explicitly, 
about symptoms of anxiety and have access to the verbal instructions on how to 
gradually challenge them. They might also know, implicitly, how to challenge 
fearful situations as a set of actions that are performed, rather than explicitly 
formulated as verbal instructions (only). Brewin (1996) described that CBT 
includes interventions that specifically target and alter both non-declarative 
knowledge as well as declarative, verbally accessible knowledge. According to 
Brewin (1996), non-declarative knowledge is targeted by altering behaviour, for 
instance, by letting clients enter previously avoided situations until they learn that 
anxiety is not dangerous. Declarative knowledge is targeted through interventions 
that modify cognitions, with the aim to increase awareness of maladaptive 
thoughts and dysfunctional self-managing strategies and how to challenge them.   
 
A similar distinction between declarative and behavioural knowledge within CBT 
has been made by researchers who evaluate training programs for CBT 
psychotherapists (Westbrook et al., 2012). These researchers distinguish 
declarative from procedural knowledge systems and add a third form of 
knowledge: self-reflective knowledge (similar to the meta-cognitive knowledge 
level in Anderson et al. 2001). They pinpoint that interventions such as lectures or 
reading strengthens declarative knowledge about CBT, whereas interventions 
such as role-play strengthens procedural knowledge. Since ICBT is based on texts 
and the main way to learn ICBT is through reading, it is reasonable to evaluate its 
effect on declarative knowledge.  
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Importantly, declarative and behavioural knowledge are dependent on each other 
in CBT. It has been suggested that declarative knowledge gain is necessary to 
enable implementation (procedural knowledge) of CBT techniques in real-life, i.e., 
that improvement in declarative knowledge suggest some progress toward the 
ability to implement CBT in practice (Bennett-Levy et al., 2009; see McCall et al., 
2008 for the same theory applied in other contexts than CBT). According to the 
theory of experimental learning, a well-recognised theory of learning in CBT, 
learning occurs when explicit ideas and knowledge are tested and applied in real 
life (Bennett-Levy et al., 2009; 2004). It is thus necessary to have some knowledge 
to apply, and meaningful learning of therapeutic content is achieved by applying 
and testing the knowledge in real life. However, how declarative and procedural 
knowledge are linked to each other during CBT is so far based on theoretical 
assumptions, rather than empirical research.  

3.2 Psychoeducation  

 
One evident aspect of declarative knowledge in CBT and specifically in ICBT is 
psychoeducation. Psychoeducation is an inherent part of CBT and clients are not 
only encouraged to do things differently, but, as CBT progresses, also encouraged 
to learn and understand the CBT principles before they are tested. 
In CBT, psychoeducation is the delivery of theoretical information about salient 
cognitive behavioural principles fundamental to a certain condition (Friedberg et 
al., 1998). This can be information about symptoms and their causes from a CBT 
perspective, CBT principles, and models connected to the targeted condition, as 
well as information on how individuals stay well according to CBT. Some 
researchers define psychoeducation as the initial, orienting information about 
prevalence, course, and treatment options for mental health problems, and 
distinguish it from knowledge about treatment content related to certain CBT 
models or interventions, such as cognitive restructuring (Zieve et al., 2019).  Other 
researchers highlight that psychoeducation is more than the initial orienting 
information, and that it is not only about providing information to the clients, but 
to actively engage and empower them in their own treatment (Stafford & Colom, 
2013). Some include personalized feedback in association with psychoeducation 
(Donker et al., 2009). Psychoeducation has been divided in to active and passive 
forms. Active psychoeducation refers to psychoeducation that is facilitated by a 
professional, that includes interaction with the client, whereas passive 
psychoeducation refers to the provision of materials that individuals assimilate on 
their own (Donker et al., 2009). 
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The purpose of psychoeducation in CBT has been described differently, i.e., 
whether it is provided for motivational reasons, to improve engagement in the 
treatment (Beshai et al., 2019), or to correct misconceptions (Cash & Hrabosky, 
2003) and increase actual knowledge gain of treatment principles (Friedberg et al., 
1998; Strandskov et al., 2018). The aim with psychoeducation is however, overall, 
to help clients cognitively master, understand and become aware of their 
problems and potential solutions, rather than engaging them in emotional 
transforming experiences, although psychoeducation as a separate intervention 
can be considered to bring about effective change (Sajatovic et al., 2007). 
  
As mentioned, psychoeducation can result in improved treatment adherence and 
psychosocial functioning for adults with depression (Tursi et al., 2013), and reduce 
symptoms of depression and psychological distress in adolescents (Donker et al., 
2009). But the unique effects and its role in CBT is fairly unknown. For instance, 
psychoeducation has been found equally effective as CBT in a group treatment of 
patients with bipolar disorder (Parikh et al., 2012), but less effective than CBT 
when treating health anxiety (Newby et al., 2018).  
In research on ICBT, ICBT with guidance is often more effective than ICBT with no 
guidance (Baumeister et al., 2014), indicating that it is not the psychoeducative 
texts only that are the active components, but in combination with therapeutic 
support. Some research show that focus on learning and training of specific skills 
can be more effective than psychoeducation (Kim & Mueser, 2011; Farmer & 
Chapman, 2016). It is however unknown how much psychoeducation within CBT 
and ICBT contributes to treatment outcomes, and if psychoeducation results in 
increased knowledge and understanding.   

3.3 Treatment rationale  

 
Psychoeducation is closely connected to treatment rationale (Friedberg et al., 
1998). A rationale can be defined as a schema that contains the conceptualization 
of factors connected to the clients’ problems and how symptoms can be 
decreased and managed (Ahmed & Westra, 2009). A rationale answers two critical 
questions: why am I feeling this way and what can I do about it? (Addis & 
Carpenter, 2000).  The rationale can give hope and credibility to the specific 
treatment and lessen potential confusion. Ahmed and Westra (2009) referred to 
studies that demonstrated that systematic desensitization (a CBT treatment 
technique for phobias) was more effective with rationale that without it, and that 
systematic desensitization with therapeutic rationale but without the technical 
elements was as effective as providing systematic desensitization. A positive 
response to and understanding of the treatment rationale has been connected to 
more positive outcomes in therapy when treating, for example, social anxiety 
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disorder (Ahmed & Westra, 2009) and obsessive-compulsive disorder 
(Abramowitz et al., 2002). The common focus in research has, however, been 
positive expectancy and acceptance of rationale rather than evaluating actual 
learning outcomes of receiving a rationale and its relation to treatment outcome. 
As with research about psychoeducation, there is a gap in research whether 
rationales increase knowledge and whether learning the rationale is important for 
therapeutic success in CBT.  

3.4 Viewing declarative knowledge in (I)CBT through a pedagogical lens 

 
Finally, if applying the revised version of Bloom’s taxonomy on ICBT (the definition 
framework of explicit knowledge within this thesis), factual knowledge could be 
facts about symptoms and mental health, for example knowing that irritability can 
be a symptom of depression or that anxiety is a non-dangerous feeling. Conceptual 
knowledge could be knowledge about how behaviours are linked to short- and 
long-term consequences within applied behavioural analysis, or how negative 
thoughts are linked to how we feel within the rationale of cognitive restructuring. 
Procedures could be knowledge about how to gradually perform a graded 
exposure exercise or how to structurally incorporate energising activities into a 
mood-diary within the intervention of behavioural activation. Meta-cognition 
could be knowledge about what the participant herself knows about her 
knowledge level, knowledge gaps and what she needs to know more about, for 
instance reading more about safety behaviours before performing a graded 
exposure exercise. Meta-cognitive knowledge is in line with the notion of Strunk 
et al., (2016), highlighting that therapy should help clients to become their own 
therapists. As mentioned, this thesis focuses on the first two levels, i.e., facts and 
concepts of CBT within ICBT treatments, but also recall and recognition of 
procedures.  
 
Taken together, declarative knowledge in CBT and ICBT is a core feature, but its 
role and effects on knowledge gain and its connection to therapeutic outcomes 
are fairly unknown. Further, there is a lack of research that clarifies more 
specifically what clients are expected to learn, with some exceptions (Friedberg et 
al., 1998; Scogin et al., 1998; G.Andersson et al., 2012; Strandskov et al., 2018; 
Harvey et al., 2014). G.Andersson et al. (2012) and Strandskov et al. (2018) 
constructed items based on the specific treatments’ content and tested whether 
knowledge increased during ICBT for adults. In studies by Harvey and her 
colleagues (2016; 2018) a predetermined list of therapeutic points related to 
treatment content has been used in order to evaluate clients amount of learning 
in the context of CT for adults with depression. These are ways of clarifying what 
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clients are supposed to learn during therapy, and to evaluate whether clients do 
acquire the indented knowledge outcomes.  
 
Taken together, previous research has partly failed to identify specific declarative 
CBT knowledge that may change during participation in an ICBT programme, which 
could prove helpful when developing and structuring the treatment formats.  
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4. How can knowledge be measured in ICBT?  

 
“We are clearly not measuring what we teach to our patients” 
Friedberg (1998, p. 46) 

4.1 Measuring knowledge in general healthcare  

 
In order to evaluate the role of explicit knowledge we need to measure it. To our 
knowledge, measures of knowledge gain are generally lacking in psychotherapy 
research. In general healthcare, however, attempts have been made to measure 
explicit knowledge gain within studies. For instance, studies within internet-based 
somatic care have evaluated explicit knowledge as an outcome within the 
framework of psychoeducation and the concept of patient education (Fox, 2009; 
Ryhänen et al., 2010). These studies mainly measure knowledge via short self-
designed knowledge questions. For example, Bartholomew et al. (2000) measured 
knowledge through three open-ended recall questions about cognitive steps in 
handling asthma and coded the number of correct answers (for instance; what can 
you do to stop an asthma problem before it starts? 0-4 points). They also 
constructed a knowledge test with true and false statements targeting procedural 
knowledge, i.e., what to do and how to do it. They briefly mention a Cronbach’s 
alpha of α =.73. Keulers et al. (2007) evaluated knowledge gain during an 
education program for individuals with carpal tunnel syndrome provided face-to-
face or through internet. However, the only details provided about the measure 
was that it contained statements about the education programme and that a 
“good” answer was given one point and an incorrect answer was given zero points. 
Throughout the studies, little information is given about the tests and their 
psychometric properties, and it is also unclear how knowledge outcomes relate to 
other outcome measures.   
 
Overall, the reviews of Fox (2009) and Ryhänen et al. (2010) show that knowledge 
increases with the usage of internet or computer-based patient education 
programs. Fox’s (2009) review included 25 studies that aimed to increase 
knowledge over a large variety of conditions, interventions, ages and levels of 
education, and states that knowledge increased in 22 of the programs. Ryhänen 
et al. (2010) reviewed 14 articles on patients with breast cancer (of which nine 
were randomized controlled trials) and concludes that knowledge increases during 
internet-or computer-based patient education.  
 
In studies on mental health literacy, declarative knowledge has mainly been 
measured by using a few open-ended question or vignettes, where answers are 
rated by independent coders (O’Connor et al., 2014). For instance, when 
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evaluating educational interventions for parents about informed consent, 
Campbell et al. (2004) scored free recall transcripts, giving one score for each bit 
of accurately recalled information (compared with a predetermined list of 
intended learning outcome). Another example are studies on adolescents that use 
self-constructed questionnaires describing scenarios with youths suffering from 
problems such as depression, social anxiety, or normal life crises (Burns & Rapee, 
2006; Coles et al., 2016;). For each vignette, the participants are asked to openly 
describe the matter in their own words.  
Overall, however, researchers studying mental health literacy underscore the 
need of constructing more robust scales in order to claim efficacy of interventions 
effect on increased knowledge (Wei et al., 2013; O’Connor et al., 2014). For 
instance, Wei et al. (2013) conducted a systematic review of 27 studies (17 643 
youths between the age of 12-25), evaluating the effectiveness of school mental 
health literacy programs in enhancing knowledge, improving help-seeking 
behaviours and reducing stigmatizing attitudes. Even though knowledge increased 
significantly in most of the studies, Wei et al. (2013) pinpoints that only two studies 
used validated, objective measures.  
Reavley et al. (2014) made an effort to quantify assessment of mental health 
literacy by creating scales for vignettes in relation to depression, anxiety disorders, 
and schizophrenia. The scale scoring was based on consensus of experts. Testing 
the scale scores on data from 6019 individuals over the age of 15, revealed 
promising results supporting the scale’s discriminating validity, i.e., those with 
mental health disorders or those with a significant other with a problem typically 
had a higher mean score. Further, the study supports that higher levels of mental 
health literacy is associated with less stigmatising attitudes such as recognising 
disorders as illnesses rather than weakness. Further, The Mental Health Literacy 
Scale (MHLS) has been developed (35 items) to measure all aspects of mental 
health literacy in a more structured and objective way (O’Connor & Casey, 2015).   
  
Taken together, within general health care, measures of knowledge have been 
used and explicit knowledge seems to increase as a result of interventions when 
measured. However, most studies lack descriptions of their test development 
procedures, and do not provide information about the psychometrics or how 
increased knowledge relates to other outcomes. Further, quantifying knowledge 
acquisition and evaluate its association to health-related cognitions and 
behaviours is important. Research is emerging on how to quantify knowledge 
acquisition in a more robust and objective way in order to draw valid conclusions 
about knowledge gains during educative interventions. 
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4.2 Measuring knowledge in CBT 

 
There are those who have evaluated explicit, declarative knowledge within the 
framework of CBT and ICBT, although the general research is scarce. Two early 
studies on bibliotherapy, i.e., text-based psychological treatments (such as self-
help books) mentioned and began to evaluate explicit knowledge around late 90’s 
(Friedberg et al., 1998; Scogin et al., 1998). Friedberg et al. (1998) evaluated the 
role of knowledge by testing 123 depressed patients in knowledge of CBT 
principles. The test was described as a self-constructed, academically inspired test 
with 28 true or false claims. The researchers found that knowledge increased 
during treatment but was not correlated with changes in depressive symptoms. 
Scogin et al. (1998) found similar results when they compared level of knowledge 
in 99 depressed patients who received a self-help book about cognitive therapy 
and 22 patients who did not receive the self-help book. Knowledge of cognitive 
therapy increased for the group with the self-help material, and it was possible to 
distinguish the groups from each other by using the results from the test, but they 
found no correlation with any of the depression measures. The test was also 
constructed for the purpose of the study, with 21 claims about depression and 
cognitive therapy. Together, these two studies show that theoretical knowledge 
can increase as a result of reading text-based treatments, but without any relation 
to treatment outcome.  
 
Since then, other researches have continued to measure what clients actually 
learn and remember of their treatments in CBT. Harvey and colleagues (2014) 
published a review on the importance of measuring what clients remember and 
learn during treatment, partly due to the generally poor client memory of 
treatment content and its potential connection to less beneficial effects of 
treatment. Since then, they have conducted several studies on how memory and 
learning of treatment content can be measured and supported during therapy, 
often in the context of cognitive therapy for adult depression (Gumport et al., 
2015; Gumport et al., 2018; Harvey et al., 2016).   
Instead of using multiple-choice tests, they measured explicit acquisition of 
treatment content through free-recall tasks and open-ended questions related to 
vignettes. For instance, they asked patients to write down what they remembered 
from treatment during 10 minutes and compared the answers with a 
predetermined list of treatment points (Dong et al., 2017; Harvey et al., 2016; Lee 
& Harvey, 2015). Then the answers were scored by coders in number of correctly 
remembered treatment points. 
Further, these researchers measured learning by asking clients about their 
thoughts and treatment application the last 24 hours or the last week (Gumport 
et al., 2015; 2018). They also measured learning by asking the clients what they 
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would think or do connected to hypothetical scenarios, and then code the amount 
of correctly generalised treatment points (Gumport et al., 2018). Here, they used 
items from the Ways of Responding Questionnaire that was developed to assess 
patients amount of cognitive coping skills (WOR; Barber & DeRubeis, 1992). WOR 
is a thought-listening procedure where clients are asked to imagine what they 
would think or do in hypothetical scenarios. Responses are rated as positive if they 
are similar to what is learned in therapy, and negative or neutral if not.   
 
Harvey and colleagues have also evaluated the relationship between clinical 
outcomes and outcomes of remembered and learned treatment points and found 
mixed results. Some studies found a connection between remembering treatment 
content and reduced symptoms (Lee & Harvey, 2015), or mechanisms related to 
symptoms (Zieve et al., 2020), but not others (Harvey et al., 2016; Dong et al., 
2017). In these studies, no connection could be found between outcomes of 
memory, learning, and mood outcomes. The researchers highlight that the results 
showed promising effect sizes in a positive direction, and that lack of power could 
explain the non-significant results.  
Further, Gumport et al. (2015) found that generalization of learned treatment 
points predicted lower rates of depression but this was not replicated in a later 
study, where the number of accurate treatment thoughts predicted depression 
outcome instead (Gumport et al., 2018). These results thus show that there are 
inconsistent associations between different measures of learning and treatment 
outcome, and suggests that correlations between recall of treatment content and 
treatment outcomes may differ depending on when recall is acquired/measured 
during treatment. It could be that remembering and learning treatment content is 
more important in the beginning or during therapy than afterwards, as declarative 
knowledge becomes more implicit and automatized over time (Zieve et al., 2019; 
2020).  
 
Importantly, Harvey et al. (2014) defined learning as the process where change in 
behaviour occurs as a result of experiences when we interact with the world. They 
did however include changes in cognitive reasoning, thoughts and reported 
application when they measured learning. Thus, behavioural definitions of 
learning do not always refer to observable bodily procedures but can include 
cognitive aspects and verbal responses to a test when operationalised within CBT, 
i.e., measuring new ways of cognitively managing symptoms and problems.  
 
Another example of how explicit aspects of knowledge has been measured in CBT 
was a study on treatment rationale. Abramowitz et al. (2002) assessed 28 OCD 
clients understanding of the rationale by providing them reading material and 
informal quizzes during the first treatment sessions. By using a coding manual, 
they rated how much the clients had comprehended of the material. They found 
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that better understanding of the treatment rationale was related to less symptoms 
of OCD post-treatment, indicating the importance of knowing the rationale to 
benefit from treatment. However, no more information was given about the 
content of the specific material, the quizzes or the coding procedure. Further, as 
mentioned, knowledge gain is rarely evaluated in relation to rationales, and the 
results from the study have not been consequently confirmed. 
 
To measure procedural knowledge is not the aim of this thesis, yet it can be 
relevant to mention that it has been measured within CBT trials, mostly in terms 
of skill usage frequency. For instance, Terides et al. (2016) constructed a 12-item 
test with an aim to measure procedural knowledge in CBT; Frequency of Actions 
and ThoughtS questionnaire (FATS). FATS tap the amount of skill usage, such as 
rewarding behaviours and cognitive restructuring. Higher amount of self-rated 
skill usage has been associated with better outcomes in depression and anxiety 
(Terides et al., 2016). Other measures of skill usage are Skills of Cognitive Therapy 
(SoCT) that contains 8 items asking about the usage of cognitive and behavioural 
skills the past week on a 5-point frequency scale that both therapists and patients 
complete respectively. As with the FATS, depressed clients with a higher frequency 
rate of used CBT skills on SoCT tend to have better outcomes (Jarett et al., 2011). 
A third example is the Competencies of Cognitive Therapy Scale–Self Report 
(CCTS-SR) that contains 29 items on mainly cognitive skills rated on a 7-point 
frequency scale (Strunk et al., 2014). In cognitive therapy, scores on CCTS-SR have 
been found to correlate and predict outcomes of depression (Forand et al., 2018). 
Finally, another example on how procedural knowledge can be measured is the 
Behavioural Approach Test in spider-phobia. Here, approach behaviour is 
measured as the number of inches to the spider, i.e., how close participants 
approach feared and previously avoided stimuli (Norton & Weiss, 2009).  
 
Thus, explicit knowledge can be measured in various ways; true/false statements, 
multiple choice formats, vignettes and open-ended questions with coders that 
compare responses with a predetermined scoring list. These different ways to 
measure knowledge all have their pros and cons. The use of open recall tasks can 
generate answers beyond the given information (Vakil et al., 2018) and thus 
provide more depth. Meanwhile, open-ended questions can induce bias (Keulers 
et al., 2007) where multiple-choice tests are a more objective way to measure 
knowledge levels since they are independent of the opinions of unique coders. 
Further, free recall tasks have a tendency to result in less information than 
questions that requires recognition or cues (Gumport et al., 2018). 
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4.3 Measuring knowledge in ICBT 

 
To our knowledge, only two published randomised controlled trials have evaluated 
explicit knowledge gain during treatment in ICBT (G.Andersson et al. 2012; 
Strandskov et al., 2018). In G.Andersson et al. (2012), 204 adult participants with 
social anxiety disorder were randomized to guided ICBT or a control group. They 
found that knowledge about social anxiety and its treatment increased 
significantly. They found a small, significant correlation between knowledge gain 
and two of the secondary measures of social anxiety, but no correlation with the 
primary outcome measure. Strandskov et al. (2018) also found increased 
knowledge as 92 patients with an eating disorder participating in a randomised 
controlled trial of an ACT-influenced ICBT programme. They found a significant 
increase in knowledge with strong effect (d = 1.12; the only study that presents 
effect size on knowledge gain), but no correlation between knowledge 
improvement and other outcome measures was found. As in the early studies on 
bibliotherapy, both studies on ICBT measured knowledge via self-designed 
multiple-choice tests for the treatment-specific problem of 11 and 16 items, 
respectively.  
 
Importantly, the two tests described above incorporated certainty ratings. This 
means that the participants rated their level of experienced certainty related to 
each item on a 3- or 4-point Likert-scale (from “I am guessing” to “I am totally 
certain”). This is a way to separate guessing from accuracy (G.Andersson et al. 
2012; Strandskov et al. 2018). To distinguish accuracy from certainty is done in 
experimental cognitive psychology, relying on research that shows how certainty 
can affect individual information-processing (Tiedens & Linton, 2001). Further, 
incorporating certainty is potentially important in ICBT treatments given that there 
is a “common-sense” aspect to CBT knowledge, and the correct answer might be 
easy to guess within a multiple-choice framework. Certainty can also be a of 
clinical value, since level of certainty could affect whether clients apply the 
rationale or not (Friedberg et al., 1998). For instance, being certain that anxiety is 
not a dangerous feeling could help a client to challenge his or her fears during an 
exposure task. Finally, the relevance of using certainty ratings is supported by 
arguments from researchers within mental health literacy. For example, O’Connor 
et al. (2014) addressed the importance of separating what an individual actually 
knows from their beliefs when measuring knowledge as an outcome.  
 
Other studies have evaluated explicit knowledge about CBT in internet-based 
contexts. One study within the field of mental health literacy randomized 525 
individuals to either a website about cognitive behavioural training, a website with 
more general information, or a control group (Christensen et al., 2004). The study 
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used a self-designed test on understanding depression (e.g., depression literacy) 
and CBT principles, and found that CBT knowledge increased via the CBT website 
and general knowledge increased via the general website. Data from the same trial 
showed reduced stigmatizing attitudes about depression, but these changes were 
not mediated by changes in knowledge of cognitive-behavioural principles 
(Griffiths et al., 2004). 
 
Further, there is a scale for measuring CBT knowledge in Internet-based contexts 
called the Cognitive Therapy Awareness Scale (CTAS). It contains 40 statements 
about CBT and how to use CBT techniques (Wright et al. 2002). CTAS has been 
evaluated in studies without control groups, for instance in one pilot study that 
investigated the effect of a computer-based CBT program on 96 patients with 
anxiety and depression (Wright et al. 2002). They also measured self-rated 
experience of increased knowledge on a 5-point scale. CTAS has also been used in 
a study on group-based psychoeducation on CBT for anxiety and depression and 
in epilepsy and comorbid conditions (Macromdimitris et al., 2010; 2011). These 
studies showed that knowledge measured by CTAS increased significantly after the 
intervention. They did not perform any analyses on knowledge gain and its 
connection to other measures, however. Since none of the studies used control 
groups the results should be interpreted with caution. 
 
Thus, efforts have been made to measure declarative knowledge in 
psychotherapy. Taken together, results indicate that explicit knowledge can 
increase during interventions related to CBT and ICBT but is not always related to 
clinical outcomes. When measured, results have primarily shown no correlation 
between knowledge and symptom reduction, but too few controlled studies have 
been done within ICBT to draw any conclusions.  
 
Moreover, other gaps remain. For instance, none of the studies evaluated the role 
of pre-treatment knowledge, despite that it has been measured at baseline 
(Andersson et al., 2012; Strandskov et al., 2018). Prior knowledge is known to 
affect later knowledge acquisition (Shapiro, 2004; Hattie & Donoghue, 2016). Also, 
qualitative studies focusing on knowledge gain and usage in ICBT are very rare. A 
meta-synthesis identified 24 studies reporting qualitative data about adult clients’ 
experiences of digital health interventions (Patel et al., 2020). They found three 
key themes revealing the experienced value of personalizing treatment content to 
the unique individual, how pre-intervention beliefs such as hope can affect 
participant engagement, and the importance of receiving personal support in 
order to understand and engage with the program properly. To our knowledge, 
only one ICBT study included specific questions about knowledge acquisition, 
finding that clients with Social Anxiety Disorder can recall content-specific 
knowledge (Halmetoja et al., 2014).  
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In conclusion, little is known about what forms of knowledge that can or should 
be measured in ICBT and whether a certain form of knowledge is of particular 
interest (for instance, knowledge about management strategies or symptoms, 
general principles or treatment-specific knowledge). In Kronmüller et al. (2007), 
knowledge about treatment in 28 depressed clients predicted lower levels of 
symptoms two years later, in comparison with knowledge about symptoms and 
coping. Subsequently, the measurement and evaluation of declarative knowledge 
in ICBT warrants further research. 
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5. Can knowledge be manipulated in ICBT?  

 
In addition to measuring explicit knowledge and its relation to treatment outcome, 
it can be of relevance to strengthen and support knowledge gain during ICBT in 
order to improve treatment outcome. As mentioned, research has shown that 
clients can have poor memory of treatment content which has been connected to 
less beneficial outcomes (Harvey et al., 2014; Zieve et al., 2019). Thus, evaluating 
the role of explicit knowledge is not only about what clients learn, but how they 
learn and how ICBT programmes can strengthen learning of core treatment 
principles and whether it affects treatment outcome or not. 
In this case, psychotherapy could learn a lot from research on education and 
cognition about effective learning, see below.   

5.1 Effective learning in education 

 
Much research has been conducted within educational research and in cognitive 
research on how to make learning more effective for students, i.e., how to 
manipulate learning in a favourable way through educative interventions. Hattie 
and Donoghue (2016) stated that the purpose of education is to equip students 
with learning strategies, i.e., knowledge about how to learn and know more 
efficiently and effectively. Learning strategies can be categorised into cognitive 
strategies such as elaboration to deepen understanding, meta-cognitive strategies 
such as regulate and planning one’s own learning process and motivational 
strategies such as increase believes about one’s capacity to learn (Hattie & 
Donoghue, 2016). Since this thesis target cognitive aspects of knowledge and 
learning, cognitive learning strategies are in focus here. 
 
Overall, research shows that how we learn is important for what we actually 
remember and know later on. For instance, in a synthesis on 228 meta-analysis on 
learning strategies, Hattie and Donoghue (2016) promoted the importance of 
strategies that develop both surface knowledge (basic facts and details) and deep 
knowledge (thorough understanding) and to teach skills of transfer (apply it in new 
situations). They concluded, however, that learning strategies are effective 
depending on their aim and must be related to context. The most effective 
learning strategies can vary depending on the content of the subject, and whether 
the intention is to strengthen surface knowledge, consolidate knowledge or 
transfer knowledge. If the aim is to support recall of accurate facts, more basic 
learning strategies will be more effective, whereas more advanced learning 
strategies are needed if the focus is to deepen understanding and flexibility. For 
instance, to acquire surface knowledge, strategies which integrate new 
information with prior knowledge were found to be effective (d = 0.93), and so 
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was outlining and transforming (d = 0.85). To consolidate surface learning (i.e., 
make surface knowledge easily available to deeper understanding), rehearsal and 
memorization were among the most effective strategies (d = 0.73). To acquire 
deep learning, elaboration and organization were the most effective (d = 0.75), 
and to consolidate deep learning seeking help from peers was among the effective 
strategies (d = 0.83), as well as evaluation and reflection (d = 0.75).  
In order to acquire and consolidate transfer knowledge, strategies targeting 
similarities and differences were most effective (d = 1.32), as well as seeing 
patterns to new situations (d = 1.14).  
Hattie and Donoghue (2016) did not explicitly define each strategy and its specific 
content. Thus, the exact meaning and implication of the learning strategies can 
possibly differ between studies. Bearing this in mind, research has been done on 
how to help students learn more effectively, showing that learning strategies can 
affect learning in various ways. Researchers within psychotherapy have just 
recently begun to use knowledge about effective learning and apply it in 
psychotherapy. 

5.2 Effective learning in psychotherapy 

 
Some researchers have begun to transfer implications from research made in 
educational and cognitive research to clinical contexts. Harvey et al. (2014) 
presented eight cognitive techniques that aim to deepen learning during CBT, 
inspired from educational and cognitive research. A cognitive support strategy 
aims to strengthen the memory and learning of what Harvey et al. (2014) call a 
therapeutic point, e.g., an idea, principle, ability, or experience that a therapist 
wants the patient to remember or implement. 
 
The purpose of the eight cognitive strategies is thus to strengthen patients’ 
learning about the treatment content and study how the strategies affect mood 
outcomes. They are based on knowledge such as humans limited capacity to keep 
information in their working memory (e.g., encoding issues), the importance of 
more in-depth learning to really understand what is learned (e.g., encourage deep 
processing), the difficulties individuals can have in applying what they have learned 
in new contexts (e.g., transfer problems).   
 
The eight strategies presented by Harvey et al. (2014) are: mobilize attention 
recruitment; recruit attention by highlighting that something is important to 
remember, categorization; re-arrange the material in helpful categories/common 
themes, evaluation, processing the material by asking about pros and cons of 
trying out a suggested technique or compare a treatment point with a 
hypothetical alternative, application; making connections between abstract 
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concepts and models of therapy to hypothesized or real scenarios, repetition; 
rephrasing, revisiting or restating information, practice remembering; practice 
active retrieval of a treatment point, use cue-based reminders; develop cues to 
facilitate memory of treatment content, and praise recall; praise correct recall 
(Harvey et al., 2014). 
 
Harvey and her colleagues have evaluated these strategies in several studies (Zieve 
et al., 2019). Results point in the direction of improved client recall of treatment 
content and clinical outcomes when exposed to the cognitive support strategies. 
According to the researchers some studies have however been too underpowered 
to reach statistical significance (Harvey et al., 2016; Dong et al., 2017), but one 
study did reveal significant effects on memory of treatment outcome (Gumport et 
al., 2018). Thus, results are promising on using strategies to modify explicit 
memory and learning of treatment content, but more research is needed.  
 
Results from experimental studies on effective learning are in line with the 
cognitive support strategies presented by Harvey et al. (2014). Söderström and 
Björk (2015) promoted the importance of supporting learning in a way that makes 
knowledge durable and flexible, i.e., that individuals can access what they have 
learned over time and in various contexts. Flexible and durable learning is arguably 
important for clients going through therapy.  
Experimental studies have repeatedly revealed the importance about using 
strategies that enable the individual to actively retrieve and generate their own 
answers rather that passively engage in the material, such as re-reading 
(Söderström & Björk, 2015). When we retrieve information actively ourselves, 
rather than just re-reading or repeating the material, knowledge becomes more 
accessible and recallable the next time (Söderström & Björk, 2015). Based on the 
this research, Björk (2016) introduced the concept of desirable difficulties as a 
guideline on how to make learning durable and flexible. Desirable difficulties in 
learning are desirable since learning lasts and becomes more accessible in various 
contexts over time. Desirable difficulties while learning should be difficult in the 
sense that it needs to be a bit challenging to learn in order for it to stick and be 
accessible later on. There are strategies that can feel easy and illusionary effective 
in the moment, such as re-reading, but is easily forgotten over time. Other 
strategies can be experienced as frustrating, such as actively retrieve the material 
in your own words, but strengthens recall over time.  
 
Björk (2016) also emphasized the importance of clarifying intended learning 
outcome and to make sure that desired outcomes are repeated multiple times in 
varying forms during the learning process, preferably connected future situations 
where it will be relevant for the individual to remember them.  
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Taken together, there are ways to manipulate and strengthen learning of 
treatment content during the course of CBT. This could preferably be incorporated 
and used in ICBT. 
 
Finally, when discussing effective learning in the context of CBT,  it is important to 
mention that the theoretical framework of CBT includes various principles of 
learning. Classical conditioning and operant conditioning are two central concepts 
that aim to describe how learning occurs. Briefly, according to CBT learning 
theory, responses are learned and shaped by associations made between 
environmental events and internal reactions (classical conditioning), as well as the 
presence or lack of contingent reinforcement upon behaviour (operant 
conditioning; Bouton 2007; Wenzel, 2017). Applying learning strategies based on 
CBT learning theory is thus about finding ways to establish helpful associations and 
cues that can facilitate retrieval, and to reinforce (encourage, praise, reward) 
responses defined as relevant learning for the individual. Classic and operant 
conditioning are inherent parts of CBT and are applied when designing 
interventions, more or less explicitly and rarely with the clear aim to strengthen 
declarative knowledge (Radomski et al., 2019; Wozney et al., 2017). They are also 
used in the treatment manuals of this thesis. The focus in this thesis is however to 
specify and explicitly evaluate principles of effective, declarative learning in ICBT 
and will primarily deal with educational and cognitive science, see below. 

5.3 Effective learning in ICBT 

 
To our knowledge, no study has yet implemented and evaluated learning 
strategies in ICBT programmes. There are, however, research on how to make 
internet health-care programmes more engaging by using persuasive designs, i.e., 
technological strategies designed to shape, reinforce or change certain thoughts, 
attitudes, and behaviours (Hamari et al., 2014). Persuasive design strategies aim 
to 1) support primary task use 2) support the interaction between the program 
and the user 3) supporting change using social influence and guidance, and 4) to 
increase experienced credibility of the programs (Radomski et al., 2019). 
Persuasive components can include reduction by dividing target behaviour into 
more simple steps; self-monitoring by providing a dairy; reminders using automatic 
messages each week; or using recognition by for instance presenting stories from 
previous participants about the helpfulness of the program (Kelders et al., 2012). 
Persuasive designs have been found to change a range of desired behaviours or 
attitudes, such as users’ awareness, motivation and consumption behaviours 
(Hamari et al., 2014). Persuasive designs can also increase participants adherence 
during treatment programs (Kelders et al., 2012). However, not all studies actually 
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measure psychological elements but rather discuss them as potential 
consequences of the intervention (Hamari et al., 2014).  
 
Some persuasive design studies have targeted learning-related outcomes, such as 
motivating children to read and write through a created game-like intervention 
using qualitative and observational methods (Lucero et al., 2006). One 
quantitative study found a significant positive impact of personalised persuasive 
SMS on 57 students self-regulated learning during an introductory information 
system course. They used Motivated Strategies for Learning Questionnaire 
(MSLQ), an 81-item scale that taps frequency of self-regulated learning strategies. 
A total of 31 items measured student’s different usage of cognitive and meta-
cognitive strategies, for instance ”When I study the readings for this course, I 
outline the material to help me organize my thoughts”.  
 
ICBT can been described as a persuasive system including technological 
components designed to affect the participants behaviours and attitudes toward 
a goal of improved health (Radomski et al., 2019; Wozney et al., 2017). ICBT 
includes user interaction with the program and material with therapeutic content 
with the aim to lessen symptoms. However, the design within ICBT programs vary 
and the effect of design components on symptoms is fairly unknown. For instance, 
Radomski et al. (2019) used a persuasive system perspective on ICBT for 
adolescent anxiety and evaluated persuasive design components by making 
hypothetical links between the design used within programs and symptom 
reduction. They evaluated 15 studies on adolescents with anxiety under 19 years 
of age by analysing 63 informational documents about the technical features used 
and its intended effects within programs. Radomski et al. found that some 
persuasive components were commonly reported in programs that had a reducing 
effect on symptoms, such as self-monitoring, social role (creating a presence of 
others in the program by videos of peers), and rehearsal. A total of seven 
treatment studies reported use of rehearsal techniques with the aim to increase 
understanding and comprehension of the material, using quizzes at the end of the 
modules or interactive tasks such as connecting different sentences to the correct 
term, or worksheets including application to inspire deeper learning. However, 
according to Radomski et al., the components were generally not so well 
described. They also stated that formal evaluations of persuasive components and 
its effect on symptoms are lacking and further systematic research is needed on 
the role of persuasive design components such as rehearsal. A similar review on 
ICBT for adolescents with depression reached similar conclusions (Wozney et al., 
2017) and encouraged future research to use designs such as factorial designs to 
evaluate the effect of persuasive components on treatment outcomes. Factorial 
designs enable researchers to evaluate the unique contribution of different factors 
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within treatments (Watkins et al., 2020), and thus possibly strategies targeting 
learning of treatment content.  
 
In general, persuasive designs have had the overarching aim to increase 
engagement and exposure to content (Kelders et al., 2012) rather than strengthen 
learning of program content. To our knowledge, the evaluation of persuasive 
design components as ways to manipulate learning of treatment content have not 
been uniquely and properly evaluated in ICBT.  
 
Harvey et al. (2014) emphasized the unique possibilities of ICBT to experimentally 
examine the impact of learning strategies on learning and treatment outcomes, 
by incorporating support strategies within or between online sessions. Based on 
the above-mentioned research on effective learning, it would be reasonable to 
test how explicit knowledge gain can be strengthened and supported in ICBT. 
Inspired by Hattie and Donoghue (2016), Harvey et al. (2014), and Söderström and 
Björk (2015), strategies to strengthen learning could be easily implemented and 
used in an ICBT format, comparing the effect between participants who receive 
support strategies and those who do not. In the learning support condition, 
treatment principles can be highlighted and referred to continuously, clients can 
be asked to provide their own summary at end of each chapter, to fill out quizzes, 
categorize the information in new ways, or compare how they view a situation 
before and after reading a certain piece of information.  
 
To our knowledge, no such study has been done in ICBT for either adults or 
adolescents. Many researchers do use pedagogical tools to improve their 
treatment material within ICBT programs more or less consciously and 
intentionally but without proper investigation of its relevance and potential effect 
on learning and mood outcomes. The role of learning support could thus 
preferably be examined in order to make conclusions about its importance for 
learning and therapeutic outcome in ICBT.   
 
Adolescents constitute an important target group when focusing on the role of 
explicit knowledge in ICBT, both when measuring and manipulating knowledge, 
and is therefore the focus of this thesis. The next section will tell you why. 
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6. Why focus on adolescents?   

 
Why does this thesis focus on adolescents? My response is that adolescent mental 
health is a severe issue in need of effective treatments and better understanding 
of its active change mechanisms.  

6.1 Definition of adolescents.  

 
Adolescents can refer to different ages without clear cut-offs from childhood or 
adulthood, which can be relevant to have in mind when reading and generalizing 
research on younger populations. Children and adolescents can be studied 
simultaneously under the label youths (Ebert et al., 2015). Some studies have 
included age spans between, for instance, 12-18 years (Kendall & Peterman, 2015) 
or up to 25 years (Ebert et al., 2015). The world health organization defines 
adolescence as 10-19 years old (Patton et al., 2016). 
 
In Sweden, youths are allowed to participate in research without parental consent 
from the age of 15, and individuals above 19 years old are no longer defined as 
adolescents within the Swedish child psychiatry system. Therefore, as the trials in 
this thesis were conducted in Sweden, they included adolescents between 15-19 
years of age.  

6.2 Adolescent mental health  

 
To combat mental illness in adolescents is one of the important challenges in 
healthcare today. Adolescent mental illness can severely impact the life and 
functioning among young individuals worldwide, with the risk of developing 
chronic conditions that can impair work, health and well-being across the whole 
lifespan (Collinshaw, 2015). Many mental disorders have their onset in 
adolescence (Patton et al., 2016) and according to epistemological studies one out 
of ten youths (5-16 years) are affected by a psychiatric disorder, such as a mood 
disorder and/or a neuropsychiatric disorder (Collinshaw, 2015).  
 
Two of the most common mental health problems among adolescents are 
depression and anxiety (Thapar et al., 2012; Kendall & Peterman, 2015). Although 
estimates vary, the cumulative probability of depression is rising from about 5% to 
20% during the course of adolescence (Thapar et al., 2012), with a high female 
preponderance about twice as much than boys (Kuehner, 2017). And, according 
to epidemiological studies, about 11% (10-20 %; Kendall & Peterman, 2015) of all 
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children and adolescents meet the diagnostic criteria of some anxiety disorder 
(Costello et al., 2005).   
 
Youth depression is characterized by depressed mood, irritability or loss of interest 
for activities present almost every day for most of the day. Associated symptoms 
are disturbances in sleep, concentration, appetite, psychomotor activity and 
thought patterns such as excessive feelings of guilt (American Psychological 
Association [APA], 2015). To suffer from depression can severely impair levels of 
functioning in relationships, work and academic performance, and be related to 
other problems such as substance abuse (Thapar et al., 2012). 
 
Youth anxiety is characterized by uncontrollable or excessive fear, anxiety and 
worry (APA, 2015). Anxiety disorders includes bodily, cognitive and behavioural 
disturbances related to perceived and anticipated future threats. The anxiety 
disorders are distinguished from each other depending on the stimuli that induces 
the anxious response, for instance: fear for one’s own bodily sensations (panic 
disorder), extensive worry about everyday activities (generalized anxiety 
disorder), exposure to social situations (social anxiety disorder), or specific objects 
such as spiders (specific phobia; APA, 2015). Problems with anxiety often include 
avoidance behaviours that maintain the maladaptive responses. Individuals with 
one anxiety disorder tend to have several (Rapee et al., 2009).  
As with depression, anxiety in adolescence can lead to impairments in functioning 
in various life areas such as school, work and relationships, and be a risk for anxiety 
or problems with substance abuse later on in life (Kendall & Peterman, 2015). 
 
The comorbidity between youth depression and youth anxiety is high (Ebert et al., 
2015, Balázs et al., 2013). For instance, about 20% of adolescents suffering from 
depression meet the criteria for generalized anxiety disorder (Thapar et al., 2012), 
and estimates of lifetime comorbidity between depression and anxiety have been 
up to 73% (Kessler et al., 2005). Overall, adolescence has been described as a time 
of vulnerability to both depression and anxiety due to factors such as puberty, 
brain maturation and increased social and academic pressure (Thapar et al., 2012; 
Kendall & Peterman, 2015). For example, in pre-pubertal children only about 1% 
are affected by depression (Kessler et al., 2001), and anxiety often emerge in 
childhood, but tend to crystallize during adolescence (Kendall & Peterman, 2015).  
 
Further, research suggest that the risk of relapse and recurrence is high for 
adolescent depression and anxiety (Comptom et al., 2004; Thapar et al., 2012; 
Kendall & Peterman, 2015). Among adolescents who commit suicide, more than 
half of them had a depressive disorder at the time of their death (Thapar er al., 
2012). Anxiety as well as depression increase the risk for psychiatric problems later 
on in life (Thapar et al., 2012; Costello et al., 2005; James et al., 2015). Given the 
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high prevalence rates of depression and anxiety, its potentially devastating 
consequences for young individuals and the high risk of recurrence, effective 
treatments are needed. Also, treatments could preferably focus on early 
knowledge gain, given results indicating that knowledge can have a positive effect 
on symptom reduction over time (Kronmüller et al., 2007) 

6.3 CBT for adolescents.   

 
Among psychological treatments today, CBT is one of the most dominant and 
empirically studied treatments for both adults and adolescents with depression 
and anxiety (Cuijpers et al., 2009; Comptom et al., 2004, James et al., 2015, Oud 
et al., 2019). CBT relies on multiple learning and cognitive theoretical frameworks, 
with the unified aim to modify maladaptive thoughts and behaviours, and to help 
clients develop more adaptive responses (Arch & Craske, 2008). Application of CBT 
and the focus on different interventions vary between treatments but some things 
are common, such as providing psychoeducation, identification and self-
monitoring of symptoms, tailoring the content to the clients unique behavioural 
and thought patterns using functional behaviour analysis, and providing clients 
with homework assignments.  
 
In CBT for adolescent depression, the two main interventions are behavioural 
activation and cognitive restructuring (Oud et al., 2019). Behavioural activation 
aims to help clients connect their actions to their feelings, and to increase the 
frequency of behaviours that lead to valued consequences. Cognitive restructuring 
can help clients to identify and challenge maladaptive thoughts. In CBT for 
adolescent anxiety, exposure is a main intervention, i.e., to gradually challenge 
ones fears and replace avoidant behaviours with approaching ones (Arch & Craske, 
2008). Other common techniques to manage fear are relaxation, coping with 
thoughts, and attention focus training (Rapee et al., 2009).  
 
Further, since adolescent depression is often comorbid with adolescent anxiety, 
transdiagnostic CBT treatments are of interest to evaluate. In transdiagnostic 
treatments both depression and anxiety can be treated with the same CBT 
program, using disorder specific interventions of CBT more generically to target 
underlying symptoms of both conditions simultaneously (Pearl & Norton, 2017). 
There are studies supporting the effectiveness of using transdiagnostic treatments 
in adults (Sloan et al., 2017; Clark, 2009) but to our knowledge, this is less well 
studied in adolescents.  
 
Taken together, CBT is a treatment with growing empirical support for adolescents 
with depression and anxiety. Unfortunately, not all clients in need of treatment 
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receive help. Kendall and Peterman (2015) stated that adolescents with anxiety 
are an underserved population and Holmes et al. (2018) underscored the need to 
increase availability and scalability of treatments for depression as well as other 
psychiatric problems. About 80% of youths with mental health issues do not 
receive the intervention needed (Ebert et al., 2015). Thus, providing CBT in more 
accessible and available formats is of importance to help adolescents with 
depression and anxiety receive treatment. This is where internet-based CBT 
becomes relevant.  

6.4 ICBT for adolescents    

 
Administering CBT over the internet is one way to increase access to treatments 
for those in need. ICBT is based on CBT manuals but delivered in another format 
and with other forms of therapist contact (G.Andersson, 2016). ICBT is generally 
delivered through a secure online platform requiring a two-step authentication 
login procedure. On the platform, psychoeducative self-help texts with homework 
assignments are available to participants, usually including interactive features 
such as videos or audio files. Further, the platform enables participants to 
communicate with an assigned therapist in a closed system without using their 
private mail. ICBT with therapeutic guidance is more effective than non-guided 
ICBT (Baumeister et al., 2014) and participants usually receive some kind of 
therapist support, mainly through email contact focusing on supporting the client 
and facilitate exercise completion (G.Andersson, 2016). The amount and form of 
support can vary, however, including usage of phone-calls, video-communication, 
chat or as brief automated reminders.  
 
ICBT has several advantages compared to traditional CBT such as increased 
availability, accessibility, and anonymity (Wozney et al., 2017). It is flexible and 
easy to adjust to individual pace and daily routines. Further, it can reduce costs 
and travel times (Ebert et al., 2015). Since adolescents are habitual users of 
internet devices, the advantages of ICBT are arguably greater in younger 
generations than in adult ones (Ebert et al., 2015).  
 
As with traditional CBT, guided ICBT has thorough empirical support in treating 
adults with depression and anxiety (G.Andersson et al., 2019), and evidence is 
growing on its empirical effect on adolescents (Ebert et al., 2015; Vigerland et al., 
2016). ICBT studies on adolescents do have some challenges, such as low 
completion rates. Normally, about 50% of participants are not completing ICBT in 
research contexts (Radomski et al. 2019).  
In a meta-analysis on 13 RCT studies with 796 children and adolescents up to the 
age of 25, Ebert et al. (2015) found that ICBT was superior to control group with 
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an overall between-group effect size of g = 0.72. Four studies focused on 
depression and seven on anxiety, with positive effects (g = 0.76; g = 0.68).  
 
Importantly, two of the studies in Ebert et al. were transdiagnostic, i.e., targeting 
both depression and anxiety with the same manual, showing large effect sizes (g 
= 0.94). As mentioned, since youth anxiety is associated with youth depression, 
transdiagnostic approaches are interesting to evaluate further, to confirm results 
from these two studies. Transdiagnostic ICBT has been evaluated for adults with 
promising results (Dear et al., 2013), with a meta-analysis on 19 RCTs showing 
medium to large effect sizes for depression and anxiety (g =0.79; g = 0.82; Păsărelu 
et al., 2016).  
 
Another meta-analysis on 25 studies including 1882 children and adolescents (0-
18 years) by Vigerland et al. (2016) mainly confirms the positive effects of 
administering ICBT for adolescents. Their review focused on anxiety and somatic 
symptoms and found an overall between-group effect size of g = 0.63 in favour for 
the treatment groups compared with controls. Since then, more RCTs on ICBT for 
adolescents have been conducted. For instance, Topooco with colleagues (2018; 
2019) conducted two RCT’s on ICBT for adolescents with primary depression and 
comorbid anxiety. They found that ICBT was superior to control groups in both 
trials (d = 0.71; 0.86).  
 
Interestingly, the two studies of Topooco and colleagues incorporated chat-
sessions in their design, i.e., offered weekly chat-sessions in addition to standard 
therapist support by weekly emails. In the first study, participants were offered 30 
minutes long chat-sessions, which were expanded to 45 minutes in the second 
study. The two trials did show higher adherence rates than can be expected in 
other studies of internet-based interventions for adolescents (Calear et al., 2009; 
O’Kearney et al., 2009). 
Thus, chat as a form of support is interesting to evaluate further since the role of 
therapist support is unknown in ICBT for adolescents. As mentioned, we know that 
ICBT with therapist guidance is more effective than non-guided ICBT (Baumeister 
et al., 2014), but the amount or type of support in ICBT for adolescents is seldom 
reported or evaluated and therefore unknown (Vigerland et al., 2016). Chat-
sessions can be particularly interesting to evaluate in younger populations since it 
is a form of support that is suitable and asked for among young participants 
(Dowling & Rickwood, 2013; Topooco et al., 2018; 2019). Further, chat-sessions 
might strengthen knowledge and learning, with the possibility for clients to clarify 
concepts and get real-time help in understanding treatment content. Thus, using 
and evaluating the role of chat-sessions in ICBT warrants future research. 
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Taken together, studies show that internet is a suitable format for delivering CBT 
for adolescents. However, as with adults, the active treatment components in ICBT 
are still fairly unknown (Andersson, 2018; Watkins et al. 2020). We do not know 
which ingredients or what kind of support that is needed to obtain optimal effects. 
By evaluating factors in ICBT such as knowledge and learning, we could learn more 
about why and how treatment works and subsequently develop better treatments 
for adolescents with depression and anxiety.  
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7. Summary: The role of knowledge and learning in ICBT for adolescents 

 
As mentioned throughout this thesis, explicit knowledge and learning could be 
important ingredients in ICBT treatments for adolescents with depression and 
anxiety. ICBT is a suitable format for adolescents but its active ingredients are still 
unknown. Further, the educative components of CBT have rarely been evaluated 
and we do not know the effect of CBT on participants explicit knowledge and 
learning. Since ICBT is mainly text-based and relies on the educative components 
of CBT, its effect on explicit knowledge and learning is of relevance to evaluate 
further.  
 
Thus, measurement of knowledge and learning is needed. Research in general 
healthcare is emerging on robust knowledge measurement, but ICBT trials that 
evaluate knowledge gain and its relationship with treatment outcome are scarce. 
To our knowledge, no study with focus on knowledge gain, neither quantitative or 
qualitative, exist on ICBT for adolescents with depression and anxiety.  
 
Further, the manipulation of explicit knowledge and learning and its effect on 
knowledge and treatment outcome is a further interesting aspect to evaluate in 
ICBT. Clients can show poor memory of treatment content and researchers within 
traditional CBT have begun to evaluate the possibility to strengthen clients’ 
capacity to remember and learn the treatment material. In ICBT, different 
technological designs are included and used to affect outcome, but without a clear 
focus and systematic evaluation of learning and knowledge gain. To our 
knowledge, no study that manipulate and evaluate knowledge gain and its relation 
to other treatment outcomes exist in ICBT for adolescents.  
 
In order to fill these gaps in the literature, this thesis will focus on how to measure 
and manipulate explicit knowledge and learning in ICBT for adolescent with 
depression and anxiety.  
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AIMS OF THE THESIS 
 

The overarching aim of this thesis is to explore the role of explicit knowledge in 
ICBT for adolescents with depression and anxiety. To a larger extent, the young 
probably have their first experience of psychological treatments such as ICBT, and 
will thus gain knowledge about symptoms, strategies, concepts, and skills 
previously unknown to them. Thus, their knowledge acquisition within ICBT is of 
value to explore, measure, and understand.  
  
The focus has been twofold. Initially, the aim was to evaluate knowledge of CBT as 
an outcome of treatment and thus how to measure it as a construct. Later, as the 
exploration continued, the purpose was simultaneously directed towards 
evaluating ways to manipulate knowledge during treatment and thus how to 
improve ICBT by experimenting with pedagogical elements within a treatment 
program. The interest has been to evaluate explicit knowledge in CBT as a 
construct of its own, but also how knowledge about CBT relates to treatment 
outcome. In particular, the aims have been to:  
  
1. Investigate if explicit knowledge about depression, anxiety and CBT increases 
during ICBT for adolescents, and its association to treatment outcome. 
  
2. Explore explicit knowledge about CBT principles and concepts as a construct by 
developing a new knowledge test.  
 
3. Explore if clients explicitly recall and/or use acquired knowledge about 
treatment content after treatment completion.  
 
4. Evaluate how experimental manipulation of educational components, more 
specifically if the use of learning strategies, can positively affect treatment 
outcome of ICBT.  
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SUMMARY OF THE ARTICLES 

Study I 

 
Aim 
 
The aim of this study was to examine if explicit knowledge about depression, 
anxiety, and CBT increased during ICBT for adolescent with primary depression. A 
further aim was to evaluate whether knowledge pre-treatment or knowledge 
gained during treatment related to treatment outcome.  
 
Methods  
 
This study was a part of a randomised control trial in which main symptoms were 
evaluated (Topooco et al., 2018). Participants were recruited to this clinical trial 
by means of social media posts and information distributed to schools, youth 
centres, and clinics across Sweden. Interested individuals could register at the 
project platform that presented information about the study, the inclusion 
criteria, and the screening procedure. To be included, participants had to be 
between the age of 15-19; suffer from depression, with a minimal score of 14 on 
the Beck Depression Inventory-II (BDI-II; Steer et al., 1998), or according to the 
Mini International Psychiatric Interview (M.I.N.I.; Sheehan et al., 1998); not 
currently be in a psychological treatment or suffer from any severe psychiatric 
condition that could interfere with participation in the present study; have no or 
low risk of suicide; not fulfilling criteria for current alcohol abuse or addiction; and 
if on medication, be on stable dosage for the month. Those who met the inclusion 
criteria based on the initial screening underwent further clinical judgement via 
M.I.N.I administered over the telephone by four MSc psychology students who 
had completed their clinical training. 
  
Eligible participants were randomised to the treatment group or an attention 
control condition through an online randomisation service by a person not 
involved in the project (www.random.org). When included, participants in the 
treatment group (n = 34) received access to the treatment programme. 
Participants assigned to the attention control condition (n = 37) were given 
restricted access to the treatment platform with the possibility to initiate and 
receive contact with a therapist during the waiting period, if, for instance, their 
depressive symptoms would deteriorate (measured by the Patient Health 
Questionnaire; PHQ-9, administered once a week through the platform, for all 
included participants).  
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The treatment programme consisted of eight modules of ICBT, adapted for 
adolescents, and was administered through a secure platform requiring two-step 
authorisation, i.e., username, password, and a pin code sent out via SMS (Vlaescu 
et al., 2016). Module 1 introduced symptoms and causes of depression from a CBT 
perspective. Module 2 explained functional behaviour analysis. Module 3 and 4 
gave a rationale about how our mood is connected to our actions and how to 
increase engagement with meaningful activities in one’s everyday life (i.e., 
behavioural activation). Modul 5 gave a rationale about the link between thoughts 
and feelings and how to challenge unhelpful, negative thoughts (i.e., cognitive 
restructuring). Module 6 gave information about comorbid anxiety and provided 
a rationale on how to gradually challenge fears (i.e., exposure). Module 7 provided 
a rationale about our emotions and how to recognise and cope with negative 
emotions. It also explained how to increase your self-confidence from a CBT 
perspective. Module 8 contained a treatment summary and provided a rationale 
about relapse prevention.  
 
All modules included assignments that participants could send to their treatment 
therapist to receive feedback and support. The therapists were the same four MSc 
psychology students that performed the pre- and post-treatment M.I.N.I-
interviews. They received group supervision once a week by licenced 
psychologists. Further, as a main feature of the study design, participants were 
given the possibility to have a weekly chat-session with their assigned therapist, 
approximately 30 minutes long.  
 
A total of 206 individuals registered interest in the study, which started in February 
2015. After screening a total of 71 participants were included. A total of 34 
individuals were randomised to the treatment group and 37 to the control group. 
One participant dropped out before treatment initiation which resulted in 33 
individuals in the treatment group. Most of the participants were girls (94 %) and 
had a mean age of 17.2 years (SD = 1.0).  
 
In order to measure knowledge gain, a knowledge test was constructed by the 
research group. It contained 17 items tapping knowledge about depression, 
comorbid anxiety and CBT principles. The test construction procedure was 
inspired by knowledge tests previously used in CBT-treatments (for instance 
G.Andersson et al., 2012; Scogin et al., 1998). Clinical experts were consulted to 
ensure item relevance and the items was pilot tested with psychology students 
and adolescents in the same age as the intended target population (n = 20; 15-19 
years old). Seven items were true and false statements and ten were multiple-
choice questions, such as “If you feel irritable and have trouble sleeping, these can 
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be symptoms of depression” (Item 2) or “In the long run, what is a helpful way to 
deal with anxiety?” (Item 6).  
 
Each item was also rated in experienced level of certainty (i.e., “I am guessing”, “I 
am pretty certain” or “I am totally certain”). Thus, the test was scored in two ways. 
First, we calculated a total knowledge score, summarizing the number of correct 
answers. Second, we calculated a weighted knowledge score where ratings of 
certainty was combined with raw scores of knowledge. The test had an internal 
consistency (Cronbach's α) of 0.56 for the raw knowledge scores and 0.64 for the 
weighted scores. 
 
Depression was primarily evaluated using the Beck Depression Inventory-II (BDI-II; 
Steer et al., 1998). Further, the Patient Health Questionnaire (PHQ-9; Kroenke et 
al., 2001) was administered at the pre- and post-assessment and, as mentioned, 
once a week (in order to monitor symptom deterioration for all participants, 
including the control group).  
 
The analyses were based on complete case analysis, due to the high response rate 
at the post-treatment assessment (90% completed the knowledge test, 94% 
completed BDI-II, 91% completed all weekly measurements of PHQ-9). Differences 
between groups regarding pre-and post-measurements on knowledge levels were 
tested with ANCOVA, using pre-treatment knowledge scores as covariates. 
Associations between knowledge scores and depression scores (BDI and PHQ-9) 
was calculated using Pearson’s correlation coefficient. Effect sizes (Cohen’s d) 
were calculated between and within groups.  
 
Results and discussion 
 
This study mainly evaluated explicit knowledge gain in ICBT for adolescent with 
depression. Participants in the treatment group completed an average of 6.48 
(81%) of the modules (SD = 2.43). A total of 23 participants (70%) in the treatment 
group completed all modules and attended all chat-sessions.  
 
Overall, as reported elsewhere (Topooco et al., 2018), the treatment had a 
significant effect on depression for participants in the treatment group, d = .71. 
There were significant increases in raw and weighted knowledge levels in the 
treatment group compared to the attention control group, d = .67, 95% CI [0.14, 
1.20]; d = 1.25, 95% CI [0.67, 1.79]. The correlation between change scores in 
knowledge and change scores in depression (BDI and PHQ-9) were non-significant, 
both for the raw and the weighted knowledge scores. Finally, results showed a 
significant negative correlation between pre-treatment weighted knowledge and 
amount of change on depression scores (BDI: r = −0.38; p < .05). Thus, clients who 
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were less certain of their knowledge at the beginning of treatment had a higher 
reduction of depressive symptoms during treatment.  
 
The results show that knowledge levels and certainty of knowledge increases 
during ICBT for adolescent depression, independent of a reduction in depressive 
symptoms. The results also suggest that being less certain about your knowledge 
before treatment initiation can predict a more successful outcome. The findings 
replicate previous studies on knowledge gain during ICBT for adults, showing that 
knowledge levels increase during treatment without association to symptom 
reduction (G.Andersson et al., 2012; Strandskov et al., 2018). We believe increased 
knowledge about one’s specific condition and CBT is a positive outcome since ICBT 
is based on educational texts providing information about concepts, models, and 
strategies that we hope our clients know and remember after treatment. The lack 
of association with symptom reduction indicate that explicit knowledge is a 
distinct construct, separable from treatment outcome. Meanwhile, the results 
should be interpreted in light of the small sample size in this study and questions 
of clinical relevance. Since knowledge gain did not correlate with symptom 
reduction several questions remain, such as how to measure explicit knowledge in 
a way that is more closely connected to treatment outcome. Measures of 
knowledge in ICBT could preferably be more action-oriented, or tap into deeper 
levels of knowledge. Gumport et al. (2015) highlight the need to measure 
application or generalization when evaluating what clients learn in therapy.  
 
Taken together, this is the first trial on the role of knowledge in ICBT for 
adolescents with depression and comorbid anxiety. The significant correlation 
between pre-treatment knowledge levels (weighted scores) and post-treatment 
depression levels indicate the potential role of explicit knowledge as a predictor 
of treatment outcome. Explicit knowledge, and certainty of knowledge in 
particular (given the high effect size during treatment; d = 1.25), are thus of 
interest to evaluate further.  
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Study II 
 
Aim 
 
In this study, the main aim was to illustrate one way of constructing a knowledge 
test about CBT for adolescents with depression and anxiety. We wanted to 
construct a test that captured explicit knowledge, general and applied, about core 
CBT-principles provided in an ICBT treatment, with better psychometric properties 
than the tests that have been used in previous trials. Further, by developing a new 
knowledge test, we wanted to theoretically explore explicit knowledge about CBT 
as a construct, with potential sub-constructs.  
 
Methods 
 
The knowledge test was developed using a literature review, subject matter 
experts, previous treatment material and a pilot testing with adolescents in upper-
secondary school. The theoretical conceptualization of the test was explicit 
knowledge about general and applied core CBT-principles. First, an overinclusive 
item-pool of 46 multiple-choice items was constructed containing items targeting 
theoretical facts, concepts and therapeutic instructions in CBT. The items were 
generated based on treatment content from previous ICBT treatments for youths, 
a literature review and by consulting three clinical psychologists with clinical 
experience in treating adolescents with depression and anxiety. Some of the items 
were constructed as general questions but most of them were phrased as mini-
vignettes, since we wanted to tap application of CBT-principles in everyday life 
situations. Before evaluating the items with an EFA, the items were pilot tested on 
nine adolescents about 16 years old, recruited via teachers from two different 
schools. The pilot test contained a cognitive interview (Krosnick, 1999) were the 
responders are observed and listened to by an observer while they read and 
reflect upon the items out loud. In this way, the observer can revise or remove 
items to improve readability, increase item clarity, and strengthen the content 
validity of the test. Several revisions were made, and 13 items were removed. The 
revised version contained 33 items. As in Study I, each item was rated in terms of 
felt certainty with one’s response, that is if the responders were “guessing”, felt 
“pretty certain” or felt “totally certain” about their response on the multiple-
choice questions. Finally, the test was administered via Limesurvey 
(https://www.limesurvey.org) in collaboration with teachers from three high 
schools who asked their students to fill out the test during a class. The teachers 
informed the students about the purpose of the study and that the results would 
be reported in an anonymous format.  
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A total of 93 participants submitted their answers (192 individuals initiated the 
test without submitting it, 86 answered all items). They were asked three brief 
questions about their gender, age, and previous knowledge about CBT. 
Participants had a mean age of 15.59 years, and 50.5 % were girls.  
 
We performed analyses on the weighted knowledge scores, that is, certainty 
ratings were weighted with the raw scores of knowledge. A correct but uncertain 
response was given a score of 1, an incorrect but uncertain response was given 0, 
incorrect but certain was given -1 and correct and certain was given a score of +2. 
An Explorative Factor Analysis (EFA) using principal axis factoring was performed 
on SPSS version 24. EFA is a way to explore and detect correlations between 
responses on items and thus reveal if the items can be clustered into meaningful 
subfactors of an overarching construct (Fabrigar et al., 1999). Since we wanted to 
explore theoretically interesting latent constructs, EFA is a suitable method. A 
principal axis factoring is a way to estimate numbers of factors by creating a factor 
solution that maximizes the amount of explained variance (De Winter & Dodou, 
2012). Further, an orthogonal rotation (varimax) was implemented with an aim to 
find the factor solution that is the easiest one to interpret. We also used several 
steps to explore the reliability of the extracted factor solution. Eigenvalues was 
used to establish factors with an eigenvalue greater than 1 according to the Kaiser 
criterion, we graphically inspected the number of detected factors before a major 
drop in eigenvalues via a scree test, and finally we performed a parallel analysis 
using the syntax by O’Connor (2000). 
 
Importantly, before running the EFA we performed three diagnostic tests (Kaiser-
Meyer-Olkin [KMO] measure of sampling adequacy, Bartlett’s test of sphericity 
and the determinant analysis) to ensure that the overall inter-item correlations 
were on an appropriate level for proceeding with an exploration of sub-constructs. 
A low level of inter-item correlation was suggested by the determinant analysis, 
but taken together, the three diagnostic tests affirmed the suitability of 
proceeding with an EFA. For internal consistency, we used Cronbach’s alpha.  
 
Results and Discussion  
 
The results revealed a final factor solution containing three factors that explained 
41 % of the variance and included 20 items. Thus, 13 items were removed during 
the analysis since they did not load above .4 on any of the factors. The first factor 
was labelled Act in aversive states and contained 12 items reflecting the core CBT 
principle of approaching rather than avoiding valued situations despite the 
presence of negative thoughts, feelings and situations, for example “Anna is about 
to hold a lecture to her class, but she feels very nervous and plans to pretend to 
have a cold in order to avoid it. How could she perceive this situation, according to 
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CBT?” (Item 16). The second factor was labelled Using positive reinforcement and 
contained five items relating to the CBT technique of increasing contact with 
positive reinforcement (contingent) upon valued behaviour, for example “Gustav 
is just about to start studying but feels an urge to check out Instagram and often 
gets stuck while doing it. What would CBT advise him to do?” (Item 18). The third 
factor was labelled Shifting attention with five items targeting CBT strategies on 
how to re-direct ones focus in presence of negative internal states, for example 
“Sara worries about her future, she often thinks about what she should do and gets 
stuck while searching the web for various options on education and travels. What 
would CBT recommend her to do?” (Item 17). Reliability analysis showed an 
internal consistency of α = .84 for the whole factor solution, α = .82 for Factor 1, 
and an α = .73 for Factor 2 and an α = .58 for Factor 3.  
 
The three factors cover broad and well recognized dimensions of CBT. To act in 
presence of aversive states is a core principle when treating anxiety, knowing that 
you can challenge your previously avoided fears (i.e., exposure; Arch & Craske, 
2008) but also when treating depression, knowing you can challenge depressive 
states by engaging yourself in meaningful activities (i.e., behavioural activation). 
The usage of positive reinforces to increase and support valued behaviour is a 
generic strategy in CBT, most evident in treatments of depression (Dimidjian et al., 
2011). Shifting focus is a CBT-principle related to knowing that you can re-direct 
your attention when stuck with aversive stimuli, a principle most explicitly used 
when treating social anxiety (Donald et al., 2014).  
 
There are several limitations with this study. The three factors only explained 41% 
of the variance which indicate that other important dimensions of knowledge 
about CBT are not captured by the obtained factors. Further, the incorporation of 
certainty ratings warrants future research. Incorporating certainty was our way to 
try to distinguish accuracy from beliefs, tapping an aspect of knowledge in CBT 
beyond recognizing the right answer using “common-sense”. There are (certainly) 
other ways to measure and code these aspects.  
 
The most apparent limitation concerns the issue of generalization of the results 
presented in this study. Most participants did not experience themselves as being 
knowledgeable about CBT (64.5%) and they were not answering the questions in 
a clinical context. Thus, we do not know if the three factors reported here apply 
for adolescents with depression and anxiety who have participated in an ICBT trial. 
The participants in this study were, however, high-school students and in the same 
age as the adolescents who usually are represented in previous studies (15-19 
years, see Topooco et al., 2018; 2019). Subsequently, the clinical usage of the 
instrument needs to be evaluated.   
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The procedure presented in this study did however result in a knowledge test with 
higher reliability than previous tests in ICBT trials (compare with Study I; 
G.Andersson et al., 2012; Strandskov et al., 2018). To my knowledge, this is the 
first study to develop and evaluate sub-constructs of a knowledge test, assessing 
explicit knowledge about general and applied CBT-principles connected to 
adolescent depression and anxiety. We wanted to address issues raised in the 
research field of knowledge gain by exemplifying one way to construct a 
knowledge test for adolescents.  
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Study III 

 
Aim  
  
The aim of this study was to further explore the role of explicit knowledge, by 
evaluating what participants in an ICBT treatment for adolescent depression with 
comorbid anxiety explicitly remembered from their treatment and how they used 
their acquired knowledge about CBT, using qualitative methods, six months after 
treatment completion. 
 
Methods  
 
In connection to the post assessment of a randomised control study of ICBT for 
adolescent depression (see results of main outcomes in Topooco et al., 2019), 
clients were asked to participate in a more thorough examination of the 
programme later on. Thus, a strategic sampling procedure was used. A total of ten 
individuals approved and participated in a telephone interview six months later. 
Before the interview began, participants received information about the purpose 
of the interview and that results would be presented in an anonymous format. All 
participants gave verbal informed consent via telephone. The interviews had a 
mean length of 18 minutes. All interviews were transcribed and analysed using 
thematic analysis. Thematic analysis is a method were the material is coded and 
analysed through structured phases, starting with identifying initial codes within 
the material, continuing with building and labelling themes that reflects 
meaningful patterns among the initial codes, and ending with creating subthemes 
within the themes and assuring that the themes still fit the data (Braun & Clarke, 
2006).  
 
All interviews were conducted, transcribed and initially coded by me. All names of 
the participants were replaced with pseudonyms. The identification and 
analysation of themes were made together with the second and last author (A.M. 
and G.A). The ten participants had a mean age of 17.6 years (range 15-19), and 
nine were females. One of the participants was initially randomised to the control 
group and received treatment after the participants in the treatment group. A 
semi-structed interview guide was constructed, containing four broad open-
ended questions asking what the participants remembered from their treatment 
and how they applied acquired knowledge in their everyday life. 
 
Results and Discussion 
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Two overarching themes were identified, with five subthemes. The first theme was 
labelled Active agents of CBT principles with three subthemes: Explicit recall of CBT 
principles, Active approach during and after treatment and Experience of insight. 
The other theme was labelled Passive agents of CBT principles with two 
subthemes: Vague general strategies and Passive or reactive application of CBT 
principles.  
 
Within the first theme of Active CBT agents, clients could explicitly remember 
concrete CBT strategies from the treatment and expressed how they still used 
them in their everyday life. They talked about the need of applying the treatment 
content during and after the treatment period to master them fully, and 
experienced insights while reading the modules. 
 
Within the first theme of Passive CBT agents, clients did not recall specific content 
from the CBT treatment. They remembered more vague, generic treatment 
principles and had a more passive approach to the usage of CBT-principles.  
 
The findings thus identified two overarching ways to remember and apply CBT-
strategies. Some clients do recall explicit CBT-strategies and actively use them on 
a daily basis, while others have a more vague and passive relation to treatment 
content six months after treatment. Metaphorically, it is like the active agents 
steer their own CBT boat, while the passive agents use CBT principles as a lifebuoy, 
if or when needed.  
However, as identified in the transcripts, both explicit and vague recalls of CBT-
principles can be expressions of successful treatment outcome. In general, clients 
experienced the treatment as helpful, unrelated to explicit or vague examples of 
learned CBT principles.  
 
The results should be interpreted in light of several limitations. For instance, the 
results presented could possibly reflect individual differences in verbal expressivity 
or nervousness rather than actual differences in recall. Further, as in most 
qualitative research, we do not know if the results presented here are 
representative for all adolescents receiving ICBT. There is a risk that the sample in 
this study involves participants who experienced benefits from their treatment 
and therefore agreed to participate in an interview. However, the aim of this 
study, as in most qualitative studies, is not necessarily to generalise the results but 
to explore how adolescents can remember and use treatment content after 
treatment completion, and thus to learn more about the role of explicit knowledge 
in ICBT for this population. 
 
To my knowledge, it is the first study to evaluate explicit memories of an ICBT 
treatment for adolescents with depression and anxiety. Other qualitative analyses, 
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such as Halmetoja et al. (2014), did report on content-specific memories of an ICBT 
treatment for adults with social anxiety disorder but without analysing differences 
in recall patterns among the participants. Bendelin et al. (2011) did identify groups 
with different levels of active engagement and experienced benefits with the 
programme, but did not evaluate explicit recall of treatment content  (ICBT for 
depressed adults). The findings reported here exemplify the unique ways 
teenagers can engage and use ICBT during and after treatment, and highlights 
questions such as to which extent explicit knowledge and insights are needed for 
successful change and maintenance, and whether the lack of explicit recall and 
recollection of treatment content are a problem that needs to be addressed, as 
suggested by Harvey et al. (2014). Additionally, the analysis of the transcripts 
suggests that one CBT principle can have a stronger impact on clients’ experience 
of successful change than a cumulative amount of learned CBT-principles. Thus, 
how to measure knowledge of personal relevance might be an important aspect 
in future research.  
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Study IV 

 
Aim 
 
The aim of this study was to evaluate the role of learning strategies and real-time 
chat-sessions in a 2x2 factorial design of ICBT for adolescents with anxiety and 
depressive symptoms. Thus, we wanted to investigate the unique contribution of 
added pedagogical elements and/or chat-sessions in an traditional ICBT 
programme with weekly email support and see if either of the factors enhanced 
treatment outcome and/or knowledge levels. 
 
Methods 
 
Participants were mainly recruited via Swedish social media platforms and through 
informational posts in schools via collaboration with teachers. Information about 
the purpose of the study, the procedure, ethics, and instructions on how to 
register were available at the project platform. The assessment consisted of a 
range of self-report questionnaires, e.g. the Beck Anxiety Inventory (BAI; Beck et 
al., 1988), the Beck Depression Inventory-II (BDI-II; Beck et al., 2005), Penn State 
Worry Questionnaire for Children (PSWQ-C; Chorpita et al., 1997), Mini-Social 
Phobia Inventory (Mini-SPIN; Connor et al., 2001), Agoraphobic Cognitions 
Questionnaire (ACQ; Chambless et al., 1984), Rosenberg Self-Esteem Scale (RSES; 
Rosenberg, 1965), and Satisfaction With Life Scale (SWLS; Diener et al., 1985). The 
BAI and BDI were primary outcomes of anxiety and depression. Further, a 
knowledge test was administered, an adapted version of the test developed in 
Study II. It contained 16 items targeting explicit content in the modules, including 
certainty ratings for each item. Potentially eligible participants were then assessed 
through a clinical interview, Mini-International Neuropsychiatric Interview 7.0 for 
DSM-5 (M.I.N.I 7.0; Sheehan et al., 2015), to establish diagnoses and exclude 
severe psychiatric problems. Included participants had to be between 15-19 years 
old; meet the criteria for clinically relevant symptoms of anxiety according to 
M.I.N.I and/or the cut-off of ≥ 7 points on the BAI; have the ability to read and 
write in Swedish; have access to internet, and, if on mediation, to be on a stable 
dosage for the past month, not suffering from any severe psychiatric condition or 
suicidal ideation, and not participating in any psychological treatment that could 
interfere with the present study.  
 
A total of 324 participants expressed interest to participate and a total of 120 
participants were included in the study. They had a mean age of 16.97 years, 81% 
were girls and 18% were boys and 1% rated themselves as other. Since this was a 
2x2 factorial design evaluating the unique and/or interactive effect of learning 
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support and real-time chat-sessions, included participants were randomised to 
one of four conditions: ICBT with learning support or without learning support, 
and ICBT with or without chat-sessions. See an overview of the four treatment 
groups in Figure 1. 
 
Figure 1  
Illustrating the four treatment conditions 
 

 
 
All treatment groups received ICBT adapted for adolescents based on established 
CBT principles (Silfvernagel et al., 2015; 2017; Topooco et al., 2018; 2019). Module 
1 contained an introduction to the treatment programme and explained anxiety 
from a CBT perspective. Module 2 gave a rationale about cognitive restructuring 
and explained how to identify and challenge negative thoughts. Module 3 gave a 
rationale about behavioural activation and instructions on how to identify and 
incorporate meaningful activates into a mood-diary. Module 4 introduced how to 
perform applied behaviour analysis. Module 5 and 6 gave a rationale about 
exposure, first explaining how to gradually face your fears and then how to 
continue with exposure in presence of difficulties. Module 7 explained affect-
regulation and the concept of self-confidence from a CBT perspective. Module 8 
was the finale module and gave information about relapse prevention and how to 
maintain improvements after treatment completion.  
 
The learning strategies were inspired by the work of Harvey et al. (2014), 
Söderström and Björk (2015), and Hattie and Donoghue (2016). The main focus of 
the strategies was to encourage deep processing and active retrieval of core 
treatment content in each module by, for instance, asking the participants to 
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provide their own treatment summary, administering a quiz at the beginning of 
each module, applying treatment principles on fictive cases and on situations in 
their own life, and/or ask them how they would explain what they just read to a 
significant other. Further, we asked them to relate the new information to what 
they previously knew about anxiety and management strategies. Further, we 
provided illustrative pictures, videos, and treatment summaries.  
  
The group receiving Standard ICBT went through modules without added learning 
strategies and thus received the same content but phrased in a neutral, straight-
forward manner. They received guidance by weekly email contact from their 
therapist. The group receiving ICBT with learning support went through modules 
containing learning strategies (explained above) and weekly email contact with 
their therapist. The group Standard ICBT with Chat received neutral modules with 
weekly email guidance and additional chat-sessions with their assigned therapist 
30 min per week. The group ICBT with learning support and Chat received both 
learning strategies and weekly chat-sessions with their assigned therapist, added 
to the standard weekly email support. See Figure 1.  
 
To estimate the overall treatment effect independent of group, dependent t-tests 
were used. To estimate the effects of the two factors (learning support and chat-
sessions), ANCOVAs were applied. We analysed the results with both a Complete 
Case Analysis and an Intention-To-Treat analysis (ITT). For the ITT analysis we 
imputed data using multiple imputation (Enders, 2017). We analysed weekly 
measures of GAD-7 using general mixed models. Improvement and deterioration 
were calculated, using recommendations from Jacobson and Truax (1991). 
Associations between knowledge levels and symptoms levels were analysed using 
Pearson’s correlation coefficient. Effect sizes were estimated between and within 
groups (d).  
 
Results and Discussion  
 
At the post-treatment assessment, a total of 104 (87%) participants completed all 
outcome measures, 106 (88%) completed BAI. Drop-out rates were 12.5%, with 
15 participants expressing that they did not want to participate in the study, but 
nevertheless filled-out the post-treatment assessment and were included in the 
analysis. In the follow-up assessment at six months, BAI, BDI-II, SWLS, RSES, and 
the knowledge test were administered, and a total of 82 (66%) participants 
completed all measures. Participants completed an average of 5.46 (SD = 2.82) 
modules (64%) during the eight weeks of treatment and each therapist spent on 
average 23.34 (SD = 16.17) minutes per participant per week. For clients receiving 
chat-sessions, therapists spent on average 34.07 minutes per week, and 12.61 
minutes on participants without chat-sessions.  
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As for the general treatment effect, there was an overall decrease in symptoms of 
anxiety for the whole sample, with a medium treatment effect on the BAI, d = 0.72, 
95% CI [0.45, 0.98] and a large treatment effect on the BDI-II, d = 0.97, 95% CI 
[0.70, 1.23] (ITT analysis).  
 
Participants in the learning support conditions had significant lower scores at post 
treatment on the BAI. In the Completers-only analysis, the effect was of medium 
strength, d = 0.41, 95% CI [0.05, 0.77] and when running the ITT-analysis the 
significant result remained with a somewhat smaller effect size, d = 0.38, 95% CI 
[0.01, 0.73]. For the BDI-II, participants in the learning support conditions had 
significant lower scores at post treatment in the Completers-only analysis, d = 
0.37, 95% CI [0.01, 0.73], but the effect were just below significance when 
analysing the imputed data, d = 0.34, 95% CI [-0.02, 0.70]. Participants in the 
learning support conditions scored significantly higher on the knowledge test, 
both on the raw scores and the weighted scores (d = 0.46, 95% CI [0.09, 0.82]; d = 
0.49, 95% CI [0.12, 0.85]), with similar results running the ITT analysis. Neither 
knowledge scores pre-treatment nor changes in knowledge levels during 
treatment correlated significantly with treatment outcome.    
 
Further, using mixed models, participants who received learning support were 
significantly more improved on the weekly measure of GAD-7 compared with 
those who did not receive learning support, -0.32, 95% CI [-0.57, -0.06]. Chat-
sessions gave no additional effect on treatment outcome and no interaction 
effects between chat-sessions and learning support were found in either analysis. 
The results remained non-significant at six-months follow-up.  
  
At six-month follow-up, however, the initial beneficial effects of receiving learning 
support were not sustained, neither for anxiety scores, depression scores, or 
knowledge levels. Analysing all participants, the results showed a close to large 
general treatment effect on the BAI, d = 0.92, 95% CI [0.65, 1.18], and a large 
treatment effect on the BDI, d = 1.17, 95% CI [0.89, 1.44] (ITT analysis), with equal 
benefits among the treatment groups.  
 
The findings in this study indicate that ICBT can be effective for treating 
adolescents (15-19 years old) with primary anxiety and comorbid depressive 
symptoms. It shows that learning support can give initial benefits but that ICBT 
without additional pedagogical elements can reach equal effects six months later. 
The initial benefits gained from learning strategies could be interpreted as an 
important boost for adolescents going through therapy, indicating that 
pedagogical elements in therapy are of value to examine further (as suggested by 
research by Zieve et al., 2019). Results also suggest that added chat-sessions does 
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not improve outcome and indicate that a brief weekly dose of therapeutic contact 
via mail is enough guidance to obtain optimized results of therapist support.  
 
Knowledge gain during treatment did not correlate with treatment outcome, in 
line with Study I and previous studies of ICBT (G.Andersson et al., 2012; Strandskov 
et al., 2018). Pre-treatment knowledge did not correlate with treatment outcome, 
and thus do not replicate the correlation found in Study I. This indicates that 
explicit knowledge, as measured in these trials, are a distinct construct, separated 
from other treatment outcome. Even if clients gain explicit knowledge about core 
CBT principles, knowing these principles is not enough in itself to improve from 
treatment. Meanwhile, increased explicit knowledge could arguably be a valuable 
outcome in CBT since CBT puts great value in educating clients about their 
symptoms and giving rationales so that clients understand and know how to 
approach their problems from a CBT perspective.  
 
There are several limitations with this study. For instance, the observed beneficial 
effect in the learning support conditions is not necessarily due to active learning 
experiences. Instead, added pedagogical elements might boost treatment 
outcome by giving the participants a stronger sense of therapeutic presence in the 
texts. Further, we should find additional ways to measure knowledge, thus try to 
capture personalized knowledge, deeper knowledge or action-related knowledge 
(despite our effort to measure applied knowledge by using items constructed as 
mini-vignettes, the test used here is still a multiple-choice test, requiring 
recognition only).  
 
To my knowledge, this is the first factorial design examining active components in 
ICBT for adolescent with anxiety and gives a small glimpse on the potential 
importance of adding learning support strategies within treatment modules for 
enhancing treatment effect. 
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GENERAL DISCUSSION 
 

This thesis was an initial exploration of the role of explicit knowledge in ICBT, and 
more specifically how to measure and manipulate explicit knowledge in ICBT for 
adolescents with depression and anxiety. I have described an initial focus on how 
to measure knowledge as an outcome in association with our ICBT trials, by 
constructing and evaluating knowledge tests and using qualitative methods (Study 
I, II, III), and with a continued focus on how to manipulate knowledge by 
incorporating and evaluating pedagogical learning strategies into treatment 
modules in an ICBT trial (Study IV).  

Measuring knowledge  

 
ICBT is effective for adolescents with depression and anxiety  
 
It might not be surprising that the interventions in this thesis (Studies I and IV) 
showed positive results in the treatment of depression and anxiety for 
adolescents. This is in line with previous research on ICBT for adolescents 
(Topooco et al; 2018; 2019; Ebert et al., 2015; Vigerland et al., 2016). Even so, it is 
worth mentioning that this thesis replicated these studies by showing that guided 
ICBT can reduce symptoms of depression and anxiety for young people between 
15-19 years of age. Further, results from Study IV supports the effective usage of 
transdiagnostic treatment manuals to treat adolescent anxiety and depression 
(Ebert et al., 2015). 
 
Explicit knowledge increases during ICBT  
 
What is less known, and demonstrated within this thesis, is that explicit knowledge 
about depression, anxiety, and CBT actually increase during ICBT for adolescents. 
Study I and Study IV show significant increases of explicit knowledge levels, 
compared to an attention wait-list control group in Study I, and across four 
treatment groups in Study IV. The participants also became more certain about 
their knowledge. The qualitative study (Study III) further suggests that adolescents 
can remember and relate to CBT principles six months after treatment. In the 
interviews, several adolescents described knowledge gained from the modules as 
easily accessible and still helpful in their everyday life.  
 
From a clinical point of view, increased explicit knowledge during treatment is 
arguably a positive outcome since CBT and particularly ICBT emphasises the 
importance of educating clients about specific facts, concepts and principles to 
provide successful therapies. Educational components are an inherent part of CBT, 
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and in ICBT the therapeutic content is mainly delivered through the 
psychoeducative texts within the program (Andersson, 2016). It is of value to know 
that clients can gain knowledge and certainty of knowledge about their specific 
condition and CBT treatment principles by participating in ICBT. This can be 
regarded as positive result from a pedagogical point of view too, since facts and 
concepts are relevant aspects within knowledge assessment in educational 
contexts (Anderson et al., 2001). 
 
Many trials have evaluated the general effect of ICBT (Andrews et al., 2018; 
Carlbring et al., 2018; Vigerland et al., 2016), but only a few have evaluated 
knowledge gain. In adults, knowledge levels have been shown to increase during 
treatment (G.Andersson et al., 2012; Strandskov et al., 2018). This thesis adds to 
the research field by demonstrating that knowledge also increases for younger 
populations during ICBT for depression and anxiety.  
 
The importance of measuring and show results of learning (such as increase in 
declarative knowledge) have been addressed in research evaluating various forms 
of training programs (Kirkpatrick & Kirkpatrick, 2006). Further, assessing 
declarative knowledge is emphasised within trials examining training programs for 
CBT-psychotherapists themselves (Westbrook et al., 2012). Thus, explicit 
knowledge is reasonable to evaluate in a treatment format such as ICBT with 
educative goals communicated through psychoeducative texts.  
 
Explicit knowledge gain is not associated with treatment outcome 
 
Further, this thesis revealed that explicit knowledge increases independent from 
symptom reduction. In Study I and IV increased knowledge levels were unrelated 
to observed positive changes in depression, anxiety, and to secondary outcomes 
measures such as quality of life. These results indicate that explicit knowledge 
might be a distinct construct separate from symptom reduction within ICBT 
treatments, which is in line with previous studies evaluating knowledge gain in 
ICBT for adults (G.Andersson et al., 2012; Strandskov et al., 2018). The qualitative 
analysis (Study III) also implies that some adolescents can experience ICBT as 
helpful without remembering or expressing knowledge about specific CBT 
principles when describing what they learned from therapy.   
Importantly, lower levels of prior knowledge (certainty) were significantly 
associated with more reduction in depressive symptoms in Study I (r = .38), 
indicating that clients who are less certain about the correct answers in the 
beginning of therapy will improve more during ICBT. This association could not be 
confirmed in Study IV, however, and more research is needed on the role of prior 
knowledge on treatment outcome.  
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Explicit knowing is not necessarily doing  
 
The lack of association between increased explicit knowledge and symptom 
reduction could possibly question the notion that explicit knowledge is important 
for therapeutic change in (CBT therapies such as) ICBT. The active mechanisms of 
change might be due to common factors such as getting support or gaining 
personal insights beyond CBT concepts (for a more detailed discussion see 
Wampold, 2015).  
 
On the other hand, the results do not necessarily suggest that explicit knowledge 
is irrelevant for achieving successful outcomes of ICBT. From a clinical point of 
view, gaining explicit knowledge could be a necessary but insufficient factor in 
order to engage in therapeutic change (Scogin et al., 1998). According to theories 
by CBT clinicians such as Bennett-Levy et al. (2004; 2009) clients need to engage 
in experiential learning, i.e., test content of therapy in real-life situations, in order 
to gain knowledge connected to therapeutic change. CBT emphasise procedural, 
non-declarative knowledge processes through behavioural interventions (Brewin, 
1996). This is included in ICBT through the exercises provided within each module.  
 
Knowing what to do explicitly is an essential part of learning, but learning through 
reading is probably insufficient for learning procedural knowledge (Westbrook et 
al., 2012). A qualitative study by Bendelin et al. (2011) did find differences among 
participants in their way of processing the content of their ICBT programme. They 
identified a group of participants labelled “readers” who experienced less benefits 
from treatment than participants who expressed active application of the material 
during therapy. Hypothetically, different participants in our ICBT trials could gain 
the same amount of explicit knowledge but use it differently and therefore get 
different outcomes in terms of symptom reduction.   
 
The point is that explicit knowing is not necessarily the same as changing 
behaviours or doing anything differently. Some clients might be able to recall and 
verbalise treatment content (Study III) and score higher on knowledge scales 
(Studies I and IV). However, this does not necessarily result in an application of 
knowledge or behaving accordingly, and thus do not in itself result in therapeutic 
change. Binder (1999) refers to the concept of inert knowledge, which refers to 
difficulties in applying knowledge in practice. This means that participants might 
know what do to or have gained explicit knowledge but still having difficulties to 
use it in real life.   
 
Thus, gaining explicit knowledge does not equal appropriate behaviour usage of 
the knowledge learned. With this said, explicit knowledge is not unimportant. 
Without explicit knowledge there is nothing to apply or test in real-life settings. 
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The findings showing that explicit knowledge is not always associated with 
symptom reduction (or possibly behaviour change) is an important topic for future 
research. Finding ways to strengthen the link between knowing and doing, explicit 
knowledge and procedural knowledge, transforming inert knowledge to usable 
knowledge during therapy could possibly help to improve outcomes in ICBT 
treatments. In line with this, Kirkpatrick and Kirkpatrick (2006) highlight the need 
to measure both learning (i.e., any increase in knowledge objectives) and 
behaviours when examining training programmes such as ICBT.  
 
Improvement in knowledge is not necessarily meaningful learning 
 
Another explanation for the lack of association between explicit knowledge and 
symptom reduction, in line with the distinction between explicit knowledge and 
procedural knowledge, lies within our way to operationalise and measure explicit 
knowledge within this thesis. We have mainly focused on objective scales. These 
types of assessment tools might relate to basic or surface levels of knowledge 
rather than deeper levels of knowledge (Hattie, 2008). Assessing concepts and 
facts do cover some relevant aspects of knowledge (Anderson et al., 2001) but 
might miss deeper levels of understanding. Thus, clients might recognise the right 
answer, but we do not know if this is connected to understanding the answer in a 
deeper sense. For instance, Anderson et al. (2001) differentiate rote learning from 
meaningful learning. Rote learning, as a contrast to meaningful learning, refers to 
gained knowledge that individuals are unable to use in relevant situations or 
generalise to new problems. To increase a total score on a knowledge test during 
therapy could possibly reflect rote learning rather than meaningful learning and is 
therefore unrelated to symptom reduction.  
 
After Study I we did attempt to broaden and improve our ways to measure explicit 
knowledge, by developing a new knowledge test (Study II) and using qualitative 
methods (Study III). By developing a new knowledge test in Study II, we aimed to 
be more specific about the knowledge construct (i.e., explicit knowledge about 
general and applied CBT principles) and to explore potentially interesting sub-
constructs within that construct. We also wanted to improve the psychometrics 
(reliability) compared to previous test. Further, we aimed to tap application of 
knowledge by formulating most items as mini-vignettes. As discussed above, 
application might be more relevant for treatment outcome than recognition only 
(Gumport et al., 2015). We decided to focus on knowledge scores with weighted 
certainty ratings given the high effect size of increased certainty during treatment 
in Study I (d = 1.25) and the detected correlation between prior certainty of 
knowledge and treatment outcome (r = -.38) in the same trial.  
Study II gave some food for thought about how we could tap knowledge in future 
clinical trials, such as focusing and distinguishing between different core strategies 
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within CBT (rather than specific advices or knowledge about symptoms). An 
adapted version was used in Study IV and the systematic procedure did result in a 
more reliable test (α = .79). The test development procedure in Study II is in line 
with the importance of constructing and evaluating objective scales and validated 
sub-scales within areas that aim to increase knowledge of mental health (Wei et 
al., 2013). However, the lack of correlation between knowledge and treatment 
outcome remained in Study IV. This could be due to the format of multiple-choice 
questions. Despite our efforts to measure applied knowledge, multiple-choice 
items might require recognition only rather than active retrieval of CBT 
knowledge. Multiple-choice scales are an important, objective assessment format 
that can give more information than free recall questions (Wei et al., 2013; 
Gumport et al., 2015), but still only assess limited aspects of explicit knowledge.  
 
We complemented the objective scales with qualitative methods using open 
ended questions (Study III), to gain a deeper understanding about the role of 
explicit knowledge within CBT after treatment completion. Study III did result in 
some interesting implications. The interviews suggest that it is not necessarily the 
amount of explicit knowledge that is of therapeutic value. Instead, many 
participants talked about a few or single pieces of knowledge about CBT principles 
that were of high personal relevance and changed their way of managing their 
problems. Personal relevance could be a valuable aspect to evaluate in future 
studies when exploring learning in psychotherapy (Zieve et al., 2019). Instead of 
using a total score of knowledge with weighted certainty ratings as an outcome it 
could be of interest to evaluate the importance of single items and weigh in 
personal relevance.  
 
As mentioned, other measures of learning have been used in the work of Harvey 
and colleagues, and together their studies show that the relation between 
treatment outcome and outcome of learning are inconsistent (Zieve et al., 2020).  
For example, Gumport et al. (2015) found that generalisation of treatment content 
to hypothetical scenarios was associated with less symptoms but accurate 
thoughts and applications between sessions were not. Gumport et al. (2018) 
found a contrary result using the same measurements, showing that 
generalization of treatment content did not predict fewer symptoms, but that 
accurate thoughts and applications did.  
 
To summarize, it might be that the way that knowledge has been operationalized 
and measured in the present thesis does not capture a meaningful level of explicit 
knowledge. This could in turn explain why explicit knowledge does not show a 
relation to treatment outcome in this thesis. Another explanation, mentioned 
above, is that explicit knowledge in itself is insufficient for therapeutic gains. This 
conclusion can be said to be partly strengthened by other studies using other 
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measures, that also fail to consistently find a relationship between knowledge, 
learning, and symptom reduction during treatment (Zieve et al., 2019; 2020). 
Finally, another possibility is that it is not the amount of knowledge, but rather the 
personal relevance of that knowledge, that is of therapeutic value, as suggested 
by the same researchers, and Study III in this thesis.  
 
To my understanding, no one has evaluated explicit knowledge gain in an 
adolescent population, quantitatively or qualitatively, before. This thesis therefore 
partly adds to a gap in the literature by demonstrating that ICBT do result in one 
of its intended effects, i.e., to provide clients with facts, concepts and principles 
they can remember, and thus hopefully use, after treatment completion. This is 
not associated with treatment outcome and usage of complementary or other 
measures could be of future importance, as a way to strengthen the focus on the 
link between explicit knowledge and procedural knowledge. This thesis was a first 
attempt to study these questions in a youth population and only gives a glimpse 
in how explicit knowledge can be measured in ICBT.  
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Manipulating knowledge 

 
Learning strategies resulted in mixed associations with outcome 
 
While measuring and evaluating the construct of explicit knowledge, we 
simultaneously focused on manipulating knowledge about CBT principles within 
an ICBT trial. Inspired by Harvey et al. (2014), Hattie & Donoghue (2016), and Björk 
and Södertstöm (2015), we incorporated learning strategies in an ICBT programme 
(Study IV), i.e., encouraged active retrieval and repetition of core therapeutic 
content. This did result in short-term benefits for the participants who received 
learning strategies. They had larger improvements in anxiety and knowledge at the 
post-assessment (ITT analyses; d = 0.38) compared to the participants who did not 
receive learning strategies.  
 
According to Hattie (2008) the effect size of d = 0.40 is the level where the effect 
of an intervention can be noticeable in real life. The results are line with other 
research showing that learning can be improved by incorporating certain 
strategies from education and cognitive psychology (Gumport et al., 2015; Harvey 
et al., 2016). Improving learning of treatment content is arguably important since 
clients can forget a large amount of treatment recommendations (Zieve et al., 
2019) and remember CBT skills and concepts incorrectly between sessions 
(Gumport et al., 2015).  
 
The results showing that learning strategies improved treatment outcome at post-
treatment are in line with some results (Dong et al., 2017; Gumport et al., 2015; 
Lee & Harvey, 2015) but inconsistent with others (Gumport et al., 2018). Further, 
the beneficial effects of learning support in Study IV did not sustain at the follow-
up assessment six months later. At this point, participants in the groups without 
learning support had gained equal amounts of knowledge and symptom 
improvement. Thus, the results in this thesis are in line with research showing that 
using strategies to improve recall and learning of treatment content is not always 
associated with better recall and learning of treatment content and its correlation 
with symptom reduction is fairly inconsistent (Zieve et al., 2020). 
  
There are several possible reasons to these mixed findings. One, as discussed 
previously, is that it might not be that important to remember specific content 
correctly in order to improve. Rather, exposure to common factors might be the 
main active mechanism in these studies. Importantly and related to this, we do 
not know if we can attribute the indicated effects of learning support to active 
learning processes. An alternative explanation could be that the learning 
strategies increased a sense of therapeutic presence in the texts which gave the 
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participants a stronger sense of alliance to the treatment. Richardson et al. (2010) 
have addressed the potential importance of engaging the reader by incorporating 
common factors in the context of self-help books on depression. 
 
To clarify the concept of learning strategies and its effect, it could be of interest to 
do process research, with a design that allows the measurement and evaluation 
of weekly learning experiences in real-time and how this relates to symptom 
change. We did measure weekly symptoms of GAD-7 in Study IV and found 
positive effects in favour of the groups receiving learning support, but did not 
measure knowledge at the same time. When you measure knowledge, you tend 
to strengthen knowledge (i.e., the testing effect; Söderström & Björk, 2015). 
Therefore, we did not want to use weekly tests of knowledge in all groups in this 
trial, in order to keep the groups without learning support as “clean” as possible. 
However, it would be an interesting question to evaluate in future trials using 
other designs.  
 
Second, relating to the issue of the testing effect; all participants independent of 
treatment group received the knowledge test at post-treatment and answered 
general questions of important learning take-home-experiences in the last 
treatment module. This could partly explain why the groups without learning 
support showed equal knowledge levels as the groups with learning support at six-
months follow up.  
 
A third suggested explanation to the inconsistent or weak findings between the 
support of learning and other outcomes have been the lack of power in previous 
studies (Zieve et al., 2020). In Study IV we did, however, attain satisfactory power 
with 120 participants. Further, we used a factorial design which makes it possible 
to have sufficient power even with fewer participants (Collins et al., 2014). The 
results from Study IV could be in line with the argument of underpoweredness 
since we did find an association at post-treatment. On the other hand, since the 
enhanced effects were gone by the follow-up assessment, the results from Study 
IV could indicate that the inconsistent findings reflect a lack of thorough clinical 
relevance rather than lack of power.   
 
Importantly, there are differences between the work in this thesis and the work 
made by Harvey and colleagues. We focused on some aspects of learning 
strategies with an overall aim to activate retrieval and deeper-level processing, 
rather than eight specific memory strategies (Harvey et al., 2014). Further, we 
used other specific concepts and measures of knowledge and learning. Taken 
together, despite the differences, the studies together indicate that it is possible 
to improve learning of therapeutic content and symptom reduction in the short-
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term by using strategies to improve learning of treatment content. However, the 
results are preliminary, and more research is needed.  
 
Finally, as mentioned, the learning strategies used could be viewed as a form of 
persuasive design, although persuasive designs generally are used without the 
particular aim to strengthen learning of specific program content. Our results are 
in line with studies showing that persuasive designs can result in positive results 
related to aspired changes (Hamari et al., 2014; Radomski et al., 2019). Persuasive 
designs have also been found to result in higher adherence rates (Kelders et al., 
2012), which could not be confirmed here since we found no difference between 
the treatment groups in amount of completed modules.  
 
With this said, the observed short-term benefits of learning strategies are an 
interesting result given that ICBT is provided within a high-structured format that 
itself might facilitate knowledge gain. Further, all participants in the four 
treatments groups were encouraged to engage in experiential learning 
(procedural knowledge) through exercises connected to each module. Despite 
this, a short-term effect of learning support was revealed. Even if the superior 
effect of learning support did not sustain six months later, shorter periods of 
enhanced therapeutic effect is probably valuable from the perspective of our 
young participants. Because of this, we find it important to further evaluate the 
effects of learning strategies on therapeutic outcome in ICBT.  
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LIMITATIONS 

 
As mentioned throughout the thesis, the way knowledge is defined and measured 
in this thesis can be problematised and other (complementary) measures are 
needed. According to some philosophical and theoretical perspectives, 
information becomes knowledge only when it is personally integrated or applied 
in real-life situations, or exists only within the subject who are co-creators of their 
own knowledge. From this point of view, we might have measured and 
manipulated something more like “information-units” in this thesis that should not 
be counted for as knowledge (see Gustavsson, 2000 for a detailed explanation and 
discussion). Thus, what I label knowledge in this thesis could, according to some 
perspectives, be labelled information about CBT, rather than knowledge about 
CBT. Other ways of operationalizing knowledge, in line with these perspectives, 
could be an interesting starting point in future studies. However, the psychometric 
properties of the constructed knowledge test in Study II and Study IV was 
adequate, reliable, and achieved face validity, and can at least with some 
confidence be regarded as a way to measure some aspects of explicit knowledge 
about CBT for depression and anxiety.  
 
Another issue associated with measures used in this thesis is the role of context. 
One theoretical base of CBT, behaviourism, describe learning and knowledge as 
actions or behaviours in context, i.e., ”to learn is to behave in context” (Baum, 
2004). Behaviourism is somewhat similar to social constructivist views of 
knowledge and learning, suggesting that all knowledge and learning is relevant and 
true in relation to its context (Fox, 2009). This means that when the situation 
changes, an individual’s behaviour and knowledge will change accordingly. In light 
of these theories, participants in our studies might not be viewed as more 
knowledgeable about CBT when scoring higher on a multiple-choice scale. To 
measure knowledge in context, you could preferably use hypothetical vignettes 
with a predetermined scoring system, where participants can reason and show, 
verbally or behaviourally, what they know given the situation provided. This would 
be in line with measures used within mental health literacy (Wei et al., 2013) and 
psychotherapy Zieve et al. (2019). Alternatively, inspired by Behavioural Approach 
Test (Norton & Weiss, 2009), find ways to measure approach behaviours in the 
presences of feared and avoided stimuli, with or without provided rationale. A 
third option, in line with constructing objective scales and the preliminary work 
done in Study II is that future studies should continue to develop multiple choice 
test with focus on practical reasoning and application. A further option would be 
to measure actual behaviours (i.e., procedural knowledge) perhaps by asking 
participants to record small videos when a CBT fact, concept or principle is applied 
in a real-life situation. In line with expanding measurements of knowledge and the 
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recommendations of Kirkpatrick and Kirkpatrick (2006), both learning and 
behaviour could be measured simultaneously as outcomes of ICBT.  
 
One relevant aspect that could affect the relationship between knowledge gain 
and treatment outcome is the targeted psychiatric problem that is treated.  It 
could be that CBT knowledge for depression and anxiety is connected to 
knowledge that make sense and is intuitive in many ways (such as, “if I activate 
myself I will feel better”; behavioural activation). CBT for other problems such as 
sleep restriction in insomnia or response prevention in Obsessive Compulsive 
Disorder could be more new, non-intuitive knowledge with greater impact. The 
study on insomnia and bipolar disorder with Lee and Harvey (2015) are one of few 
studies with a clear significant association between outcome and amount of 
remembered treatment content.   
 
Another important limitation concerns manipulation of knowledge. The group 
who received standard ICBT without learning support and chat-sessions did get a 
somewhat lower treatment effect on BAI (d = 0.63) than can be expected from 
previous studies (Ebert et al., 2015; Vigerland et al., 2016). Thus, it is questionable 
whether the standard treatment group in Study IV truly reflect a traditional guided 
ICBT format. On the other hand, the content and exercises were similar for all 
treatment groups, and we made a thorough work assuring all participants received 
an ICBT treatment in line with patient security and ethical standards.  
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The young and the future of explicit knowledge in ICBT 

 
As argued, knowledge gain within ICBT trials could be of extra importance in 
younger populations, as adolescents might enter their first (internet-based) 
treatment experience and learn about strategies that they can remember and use 
later on. At the end of an online treatment, we want our clients to know more 
about how their problems can be viewed and managed from a CBT perspective. 
This thesis shows that ICBT do result in some of these aspects by showing that 
explicit knowledge increases during the treatment period. To focus on its possible 
preventive effects would however be of value to study more specifically in future 
studies. Study IV did not find more benefits for participants receiving learning 
strategies or having higher scores of explicit knowledge six months later. This is 
however a research issue that warrants further investigation given the high 
relapse rate among adolescents (Thapar et al., 2012), and the limitations in this 
thesis in terms of measurement and timeframes.  
 
As mentioned throughout the discussion, future studies should evaluate 
alternative ways of measuring explicit knowledge, for instance by using vignettes 
and/or relating knowledge to unique personal relevance.  
Further, we constructed tests on the basis of classical test theory. Insights and 
implications from modern test theory could be an option for future test 
construction procedures, i.e., creating tests that differentiates items in levels of 
difficulty and adjust to characteristics of the respondent (Champlain, 2010; Conrad 
& Smith, 2004). Perhaps, in the long run, knowledge tests could be used as a guide 
to different formats of ICBT programs. If a participant knows a lot at treatment 
initiation, he or she get can get a program containing less information and more 
application and vice versa.   
 
Overall, this thesis elicits questions about the potential relevance in using outcome 
measures beyond symptom reduction only, where explicit knowledge is one 
possible outcome for future evaluations of ICBT given its theoretical emphasis in 
CBT. Further, the results of this thesis raise further questions of why CBT works 
and for whom. The findings give a glimpse of the active mechanism of learning 
support in a short-term perspective, but future research is needed. As mentioned 
previously, within the focus on manipulating knowledge, process research would 
be a natural next step to clarify the concept and role of learning support within 
ICBT.  
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CONCLUSION 

Remember the hypothesized scenario with the “typical” client introduced in the 
beginning? The 17-year-old with depressive and anxiety symptoms who decided 
to try out ICBT to handle her difficult situation? Well, it is her and youths like her 
that has been of interest in this thesis, and not only whether their symptom 
reduced during treatment. Rather, this thesis focused on whether she and other 
depressed and anxious youths actually learn something during their treatment, 
and whether strengthening their learning experiences would make a difference 
for their clinical outcome. It seems that youths who participate in ICBT programs 
for depression and anxiety do gain knowledge about CBT facts, concepts and 
principles and become more certain of their knowledge, which could be regarded 
as a positive outcome since ICBT emphasize and rely heavily on educative 
components. However, knowledge gain does not seem to be connected to 
symptom reduction, at least not as knowledge is operationalized in this thesis. The 
results could indicate that ICBT principles are necessary but not enough for 
therapeutic change. Also, immediately after treatment, the youths learn more if 
the program is designed to support learning of core treatment content and 
connected to less anxiety after treatment (small effect size; d = 0.38). The benefits 
of learning support are not sustained over time, however, and the results should 
be interpreted cautiously.  
 
To summarize, I learned some things about the role of explicit knowledge in ICBT 
for adolescents with depression and anxiety. More is yet to be learned, for 
instance about the importance of personalized knowledge, the potentially 
protective role of explicit knowledge over time, how explicit knowledge can be 
evaluated together with behaviours and how learning can be strengthened during 
ICBT using process research. 
Until then, we may conclude that ICBT reduces symptoms of depression and 
anxiety for youths, that explicit knowledge about CBT principles increases during 
therapy and that pedagogy within our ICBT programs are an important aspect that 
warrants further attention.  
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