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Abstract 

The increasing burden on behavioural healthcare services and major unmet need for care 

necessitate the development and evaluation of innovative resources to target prevalent, 

burdensome and costly behavioural health problems. Contextual CBT provides a conceptual 

framework that is ripe for innovative scientific inquiry and encompasses therapeutic 

approaches with the scope intervene for a range of topographically dissimilar but functionally 

similar outcomes. The programme of research reported in this thesis focused on developing 

and evaluating innovative resources to extend the reach, enhance the effectiveness and 

advance the evaluation of contextual CBT interventions. 

 Study 1 focused on the first overarching aim of this programme of research: 

evaluating the evidence base for novel eHealth treatments that have the potential to extend 

the reach of contextual CBTs. A systematic review and meta-analysis was conducted to 

determine the efficacy and acceptability of contextual CBT eHealth treatments as stand-alone 

interventions for improving common mental health outcomes. Twenty-one randomised 

controlled trials were included in the review. Findings revealed that the treatments were 

acceptable and efficacious in improving common mental health outcomes including anxiety, 

depression, and quality of life, but not more so than comparison interventions. 

 Study 2 focused on the second overarching aim of this programme of research: 

developing and evaluating an innovative blended intervention with the potential to enhance 

the effectiveness of contextual CBT. This study built upon its predecessor by investigating 

the efficacy of a treatment that combined eHealth and traditional face-to-face contextual CBT 

for the most common substance use problem: smoking. One hundred fifty adults smoking 10 

or more cigarettes per day were randomly assigned to six weekly group sessions of 

behavioural support, ACT, or ACT combined with the smartphone application. Findings 

revealed that the blended intervention was acceptable to participants and efficacious in 
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promoting smoking reduction, acceptance, and present-moment awareness at post-treatment. 

Smoking cessation outcomes, however, were comparable to the comparison interventions. 

 Study 3 focused on the final overarching aim of this programme of research: 

developing and evaluating an innovative resource that holds promise in advancing the 

evaluation of contextual CBT interventions. This study investigated the preliminary 

psychometric properties of a novel measure of a primary target of the contextual CBT 

interventions evaluated in Studies 1 and 2: valued living. A separate sample of 150 adults 

participated in this psychometric evaluation of the Values Wheel. Findings provided 

preliminary support for the psychometric properties of the Values Wheel as an idiographic 

and weighted measure of valued living. 

 The three studies reported in this thesis were published in peer-reviewed academic 

journals. The publications have made original contributions to the scientific knowledge, 

substantiated and supported existing literature, and given rise to active research in the field. 

The publications also have several implications for contextual CBT practitioners. Limitations 

and directions for future research are discussed. 
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Chapter 1: Introduction 

Overview of Chapter 

 This chapter begins by discussing the importance of innovation in behavioural 

healthcare. Following this, the philosophical, theoretical and empirical background to the 

current research programme is presented. The chapter concludes with a comprehensive 

overview of the three publications that form this research programme. The research question, 

hypotheses and outcomes of each study are specified, respectively.   

Innovation in Behavioural Healthcare 

 Psychotherapy is a field with more than 100 years of success, but given the high 

prevalence of psychological problems and increasing burden on services (Kessler, Chiu, 

Demler, Merikangas, & Walters, 2005; Schueller, Chokshi, & Mohr, 2015), its future will be 

bleak without the development and evaluation of new and innovative ways to promote 

adaptive behaviour change (Scott & Freeman, 2010). For a therapeutic tool to have a place in 

the future of behavioural healthcare, it must have the potential to address the major unmet 

need for care with flexibility and innovation (Dimidjian et al., 2016; Kazdin & Blasé, 2011). 

Thus, it is essential to develop innovative resources to extend the reach, enhance the 

effectiveness and advance the evaluation of behavioural healthcare interventions. This 

involves incorporating the latest tools and technologies to target prevalent, burdensome and 

costly behavioural health problems and promote wellness (Marsch, 2015). Behavioural health 

is a domain that encompasses a variety of issues including mental health difficulties and 

substance use problems (Marsch, 2015). The studies reported within this thesis embrace this 

spirit of innovation in delivering, enhancing and evaluating behavioural healthcare. The 

conceptual framework underpinning these studies provides a context that is ripe for 

innovative scientific inquiry and has itself undergone a number of intellectual and practical 

developments (Dimidjian et al., 2016; Hayes, 2004). 
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 According to Hayes (2004), the development of behavioural and cognitive therapy 

can be categorised into three generations or waves. The first wave emerged, in part, as a 

rebellion against prevailing psychodynamic conceptualisations (e.g., Adler, 1927/2010; 

Freud, 1909/2001; Jung, 1912/2002). Early behaviour therapists argued that the existing 

psychodynamic approaches had a very poor link to basic scientific principles, vague 

description of interventions and weak empirical support for the efficacy of these interventions 

(Scott & Freeman, 2010). The behaviourists claimed that theories should instead be built 

upon basic principles and that interventions should be clearly specified and rigorously tested 

(Hayes, 2004). Behaviour therapy focused on applying the principles of classical (e.g., Jones, 

1960; Wolpe, 1954) and operant conditioning (e.g., Agras, Leitenberg, & Barlow, 1968) to 

alter problematic behaviour and emotion (Hooper & Larsson, 2015). However, these 

therapies also deemphasised fundamental human issues that were addressed by the 

psychodynamic approaches (Hayes, Villatte, Levin, & Hildebrandt, 2011). The inability of 

behaviourism to provide an adequate account of language and cognition (Chomsky, 1959) 

combined with increasing interest in the study of mental processes led to a change in tide and 

the emergence of the second wave of therapies (Bruner, 1997).  

 The paradigm shift toward cognitive therapy manifested during the 1970s through the 

work of Beck (1976), Ellis (1971) and Meichenbaum (1977). Over the following years, 

cognitive therapy merged with behaviour therapy and this amalgam became known as 

cognitive behaviour therapy (CBT; Westbrook, Kennerley, & Kirk, 2011). This family of 

second wave therapies retained some of the core features of the first, including a focus on 

content or first-order change (Hayes, 2004). The therapeutic approach, however, shifted from 

directly modifying the content of problematic behaviour to directly modifying the content of 

problematic cognition influencing emotion and behaviour (Hayes et al., 2011). Irrational 

thoughts, faulty information processing styles or maladaptive cognitive schemas were 
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eliminated or weakened through detection, testing, disputation and correction, just as anxiety 

was replaced by relaxation in the first wave of therapies (Hayes, 2004). CBT has since 

amassed the most extensive evidence base for efficacy and effectiveness in the field of 

psychotherapy (Hooper & Larsson, 2015), but the evidence for its theoretical assumptions is 

less supportive (Westbrook et al., 2011). In addition, the traditional narrative of the second 

wave posits that the shortcomings of the first wave behavioural models and methods were 

addressed by the inclusion of cognitive change models and methods, but research has raised 

questions about the necessity of modifying the content of maladaptive cognition for clinical 

improvement. For example, research has found the behavioural component of CBT to be 

equally efficacious alone or combined with the cognitive component (Gortner, Gollan, 

Dobson, & Jacobson, 1998; Jacobson et al., 1996). These anomalies combined with the rise 

of constructivist and other postmodernist philosophies of science and fall in funding for 

disorder-specific research (e.g., Insel et al., 2010) helped set a third wave of behavioural and 

cognitive therapy in motion (Hayes, 2004). 

Contextual Cognitive Behaviour Therapy 

The arrival of the third wave of behavioural and cognitive therapy was announced for 

the first time 15 years ago (Hayes, 2004). This designation was used to describe a new 

generation of therapies with a coherent set of novel assumptions that differed from those of 

traditional behaviour therapy and traditional CBT (Hayes et al., 2011). Unlike the second 

wave, the philosophies of science underlying these therapies are more contextualistic than 

mechanistic, while their procedures are more experiential than didactic (Hayes, 2004). The 

use of the term third wave has increased steadily since the first publication on the topic, with 

a review by Dimidjian et al. (2016) identifying 140 scholarly articles citing it. Third wave or 

contextual cognitive behaviour therapies include acceptance and commitment therapy (ACT; 

Hayes, Strosahl, & Wilson, 1999), the cognitive behavioural analysis system of 
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psychotherapy (CBASP; McCullough, 2000), dialectical behaviour therapy (DBT; Linehan, 

1993), functional analytic psychotherapy (FAP; Kohlenberg & Tsai, 1991), integrative 

behavioural couple therapy (IBCT; Jacobson & Christensen, 1996), metacognitive therapy 

(MCT; Wells, 2009), mindfulness-based cognitive therapy (MBCT; Segal, Williams, & 

Teasdale, 2002), schema therapy (Young, 1990), compassion focused therapy and 

compassionate mind training (CFT & CMT; Gilbert, 2010). These contextual CBTs promote 

psychological flexibility by cultivating greater psychological openness, present-moment 

awareness and meaningful action (Hayes et al., 2011).  

As shown in Table 1, the third wave or contextual cognitive behaviour therapies are 

characterised by five features. The first feature is their emphasis on changing the context and 

function of private experiences such as thoughts, feelings and emotions, rather than their 

content, frequency or intensity (Hayes et al., 2011). For example, the developers of MBCT 

described this focus on contextual change in stating that “unlike CBT, there is little emphasis 

in MBCT on changing the content of thoughts; rather, the emphasis is on changing awareness 

of and relationship to thoughts” (Segal, Teasdale, & Williams, 2004, p. 54). In other words, 

these therapies aim to influence the same psychological events to function in a different way. 

This contextual change is effected by targeting evidence-based processes such as experiential 

acceptance, flexible attention to the present moment, cognitive defusion, and connecting with 

personal values (Hayes & Hofmann, 2017). These contextual variables can have a therapeutic 

effect without any change in psychological content (e.g. Bach & Hayes, 2002; Dahl, Wilson, 

& Nilsson, 2004). The second feature of contextual CBTs is their focus on promoting broad 

and flexible repertoires, rather than eliminating specific problems (Hayes, 2004; Hayes et al., 

2011). Accordingly, similar interventions have been delivered with positive effects for a 

disparate range of problems (e.g., A-Tjak et al., 2015). For example, emotion regulation and 

cognitive defusion are skills that can be applied in a host of life situations. The relevance of 
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these transdiagnostic processes to the clinician, and not just the client, is the third feature of 

contextual CBTs. For example, DBT therapists are encouraged to deliver DBT to one another 

in consultation groups to help maintain fidelity to the treatment (Linehan, 1993), while a key 

principle of MBCT is the therapist’s own mindfulness practice (Dimidjian, Kleiber, & Segal, 

2010). The fourth feature of contextual CBT is that it builds on previous CBT approaches 

(Hayes, 2004; Hayes et al., 2011). This new wave, however, often utilises existing 

interventions for different purposes. For example, exposure strategies are used to promote 

approach behaviours and experience of actual outcomes, rather than fear reduction (Davies & 

Craske, 2018). The final feature of contextual CBT is that it addresses topics that were 

disavowed by the first and second waves. Indeed, contextual CBT has taken a scientific 

approach to fundamental issues that were previously the purview of less-empirical traditions 

– issues such as sense of self (McHugh, Stewart, & Almada, 2019), spirituality (Nieuwsma, 

Walser, & Hayes, 2016), and meaning in life (Dahl, Plumb, Stewart, & Lundgren, 2009).  

Table 1 

Five Characteristic Features of Contextual CBTs 

1. Focus on changing the context and function of private experiences, rather changing 
than their form or frequency. 

2. Promote broad and flexible repertoires, rather than eliminate narrowly defined 
problems. 

3. Processes are relevant to the clinician as well as the client.  

4. Build on previous behavioural and cognitive therapies. 

5. Address fundamental issues that were previously the focus of less-empirical 
traditions. 

      
A systematic review by Dimidjian et al. (2016) found a consensus in the scientific 

literature regarding the categorisation of some of the aforementioned therapies as third wave 

or contextual CBTs, as well as a diversity of views regarding the categorisation of others. 
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Moreover, Hofmann, Sawyer, and Fang (2010) challenged the use of the term third wave and 

the need to adopt a separate classification for these therapies. They acknowledged the 

theoretical and procedural differences between these therapies and the more traditional forms 

of CBT but argued that the new wave therapies are fundamentally related to the CBT family 

of approaches and share several therapeutic principles. Hofmann and Asmundson (2008) 

instead proposed conceptualising the discrepancies between the approaches in terms of 

emotion regulation strategies. Traditional forms of CBT promote antecedent-focused 

strategies – strategies used before an emotional, behavioural or experiential response is 

activated (e.g., cognitive reappraisal; Hofmann & Hayes, 2018). In contrast, the new wave of 

therapies cultivate skills in counteracting maladaptive response-focused strategies (e.g., 

cognitive defusion). Hayes and Hofmann (2017) recently resolved this debate by clarifying 

that the arrival of the third wave does not suggest that previous waves of behavioural and 

cognitive therapy will be washed away. Rather, waves assimilate and incorporate previous 

waves, leaving behind a changed shoreline.  

Empirical Support for Contextual Cognitive Behaviour Therapy 

Contextual CBTs are the focus of growing scientific interest (Dimidjian et al., 2016). 

The first narrative synthesis of the evidence for the efficacy of third wave or contextual CBTs 

concluded that there was a small but growing body of evidence for the efficacy of DBT and 

ACT for a range of problems, while FAP was found to have a limited research base (Hayes, 

2004). Since then, a meta-analytic review by Öst (2008) identified 29 randomised controlled 

trials of contextual CBTs for a number of physical and psychological problems, including 

diabetes, smoking, depression and borderline personality disorder. Findings revealed that 

both ACT and DBT had moderate and large statistically significant effects relative to waitlist 

conditions and active treatments, respectively. Öst also compared the methodological rigour 

of the included studies with a sample of “twin” traditional CBT studies and concluded that 
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the CBT studies were superior. This comparison was later criticised by Gaudiano (2009) on 

the grounds that a mismatch in the studies’ populations accounted for the differences in 

design and methodology. More recent systematic reviews have found third wave or 

contextual CBTs to be comparable to other psychological therapies (Hunot et al., 2013) and 

superior to treatment as usual for depression (Churchill et al., 2013). These findings, 

however, were based on low quality evidence from a very small number of studies (N = 3 and 

N = 4, respectively). Kahl, Winter, and Schweiger (2012) conducted a narrative synthesis of 

contextual CBT studies published after Öst’s review and concluded that all of the therapies, 

with the exception of CBASP, fulfil the criteria for empirically supported treatments. A 

recent systematic review of 25 meta-analyses of contextual CBTs substantiated this assertion, 

finding strong and growing empirical support for these therapies in improving a range of 

outcomes, including anxiety, depression and well-being (Dimidjian et al., 2016).  

The aforementioned reviews establish a strong case for the efficacy of third wave or 

contextual CBTs in ameliorating behavioural health problems. Accordingly, contextual CBT 

serves as the conceptual framework for the studies within this thesis. The publications 

reported in Chapters 2, 3 and 4 contribute to contextual CBT by advancing understanding, 

intervention and measurement in the field. This programme of research is underpinned by an 

approach to scientific and practical development known as contextual behavioural science.      

Contextual Behavioural Science 

Contextual behavioural science is an emerging scientific tradition that is akin to a tree 

(Hughes & Barnes-Holmes, 2016). The roots of the tree are buried in a philosophy of science 

known as functional contextualism. The tree’s trunk represents a coherent set of basic 

scientific principles known as relational frame theory (Hayes, Barnes-Holmes, & Roche, 

2001). The trunk splits into a number of branches (i.e., research in a variety of domains) 

which have yielded a large crop of fruit (i.e., practical applications).  
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Functional contextualism. Contextual CBT introduced greater recognition of the 

importance of philosophical assumptions in behavioural healthcare interventions (Hayes & 

Hofmann, 2017). Therapies such as ACT are rooted in a philosophy of science known as 

functional contextualism (Levin, Twohig, & Smith, 2016). The core analytic unit in this 

philosophy is the behaviour of the whole organism within its current and historical context 

(i.e., the act in context; Hughes, 2018). Clients’ problems can only be understood and 

remediated by considering and modifying the contexts in which they are situated. Functional 

contextualism emphasises a pragmatic truth criterion. Simply put, what is true is what works 

(Biglan & Hayes, 2016). However, in order to know what works, one must know the goal that 

one is working towards. The goal of functional contextualism is to predict and influence 

behaviour with precision (i.e., a limited number of principles account for a given 

phenomenon), scope (i.e., principles have a broad range of application) and depth (principles 

cohere across scientific domains; Levin et al., 2016). These philosophical assumptions have 

guided a functional contextual programme of basic research known as relational frame theory 

on which contextual CBTs such as ACT have been built.  

Relational frame theory. As a modern contextual behavioural account of language 

and cognition, relational frame theory (RFT) aims to provide manipulable basic scientific 

principles for cognitive intervention (Hayes, 2004). According to RFT, the key functional 

process in language and cognition is the ability to learn to relate events irrespective of their 

physical properties (i.e., arbitrarily applicable relational responding or relational framing). 

For example, a young child can learn that a €1 coin is bigger than a 50c coin, even though in 

a physical sense it is not (Hayes, Gifford, Townsend, & Barnes-Holmes, 2001). RFT posits 

that this relational learning is characterised by three core properties: mutual entailment (i.e., a 

taught relation in one direction entails a derived relation in the other direction), combinatorial 

entailment (i.e., the combination of two taught relations which results in the derivation of 
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novel relations) and transformation of stimulus functions (i.e., the psychological functions of 

one event can alter those of another event according to the relation between them; Hughes & 

Barnes-Holmes, 2016). These basic scientific principles have significant implications for 

behavioural healthcare interventions (O’Connor, Farrell, Munnelly, & McHugh, 2017; 

Hooper & Larsson, 2015). In ACT, by relating one’s personal values to smoking cessation, 

for example, the appetitive functions of the former are theorised to alter the aversive 

functions of the latter.         

Acceptance and Commitment Therapy 

 ACT is the treatment most frequently described as third wave or contextual CBT in 

the scientific literature (Dimidjian et al., 2016). The psychological flexibility model 

underpinning ACT serves as a framework for conceptualising psychopathology, 

psychological health, and psychological intervention (Hayes, Strosahl, & Wilson, 2012). This 

model posits that normal processes of language and cognition often play a role in 

precipitating and perpetuating behavioural health problems (Dahl et al., 2009; Hayes et al., 

2011). More specifically, the ability to derive arbitrary relations between stimuli can 

transform the functions of any event into a source of pain (Dymond & Roche, 2009). For 

example, a “happy” memory can function as a source of pain for those who have lost a loved 

one (Hayes et al., 2011). In addition, the usefulness and pervasiveness of literality (i.e., 

interacting with verbal stimuli or symbols as if they are referents) and problem solving often 

leads to an overextension of these verbal or cognitive processes (Hayes et al., 2012). The 

overextension of these processes or “dark side” of language manifest as cognitive fusion, 

rigid rule-following and experiential avoidance, culminating in narrow, rigid and ineffective 

patterns of action (Hayes et al., 2012; Zettle, 2007). 

 The association between ACT and RFT is most apparent in their shared emphasis on 

contextual control. RFT suggests that relational framing is regulated by two contextual 
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features: the functional context and the relational context (Hayes et al., 2012). The relational 

context determines the relation that is established between stimuli, while the functional 

context determines the functions that will be transformed according to this relation and the 

impact that it will have (Törneke, 2010). Given that relational framing is arbitrarily 

applicable, it is not possible to control the relational context so as to prevent the derivation of 

unhelpful relations. As a result, ACT predominantly focuses on manipulating the functional 

context (Hayes et al., 2012). That is, interventions aimed at altering the functional impact of 

private events.    

 ACT targets the verbal and cognitive processes that perpetuate fusion with thoughts, 

experiential avoidance, inflexible attention, rigid attachment to self-conceptualisations, 

disconnection from personal values, and inaction or impulsivity (Hayes et al., 2012). This set 

of psychological inflexibility processes are theorised to be implicated in a broad range of 

topographically different behavioural health problems (Hayes, Luoma, Bond, Masuda, & 

Lillis, 2006). Consequently, at a functional level, the ACT approach is largely the same 

across disparate problems such as smoking (see Chapter 3), anxiety and depression (see 

Chapter 2; Hayes et al., 2011). ACT alleviates these problems and promotes well-being by 

cultivating psychological flexibility: the ability to fully contact the present moment while 

persisting in or changing behaviour in the service of one’s personal values (Hayes et al., 

2006; Hayes, Strosahl, Bunting, Twohig, & Wilson, 2004). As shown in Figure 1, six 

coherently related transdiagnostic processes contribute to psychological flexibility.  

Acceptance. Experiential acceptance is conceptualised as the antithesis of avoidance. 

Acceptance refers to the active and aware embrace of private experiences without 

unnecessary attempts to change their intensity, frequency or form (Hayes et al., 2006). In 

ACT, this skill changes the function of undesirable experiences from events that must be 

avoided to events that can be actively embraced in the service of valued living (Dahl et al., 
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2009). Indeed, acceptance has been found to mediate the effects of ACT on a wide variety of 

problems (e.g., Bricker, Wyszynski, Comstock, & Heffner, 2013; Forman et al., 2012; 

Hesser,  Westin, & Andersson, 2014).  

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The six processes that contribute to psychological flexibility.  

Defusion. Cognitive defusion is the process of deliteralising thoughts, weakening the 

tendency to treat these verbal stimuli or symbols as referents (Hayes et al., 2006). Rather than 

trying to alter the form or frequency of unhelpful thoughts, defusion alters their undesirable 

functions. Similar to acceptance, this process is echoed in other contextual CBTs (Hayes, 

2004). Defusion has been shown to mediate the impact of ACT on a number of behavioural 

health outcomes (e.g., Arch, Wolitzky-Taylor, Eifert, & Craske, 2012; Zettle, Rains, & 

Hayes, 2011). 

Present-moment awareness. The process of attending to the present moment 

involves ongoing non-judgemental contact with events in the internal and external worlds as 

they occur (Dahl et al., 2009). This process facilitates adaptability and flexibility through 
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direct contact with natural contingencies (Hayes et al., 2012). For example, present-moment 

awareness is theorised to perpetuate valued living by increasing contact with the reinforcing 

properties of this life-affirming action. This process has been found to mediate the effects of 

ACT on quality of life, psychological distress and functioning outcomes (Forman, Herbert, 

Moitra, Yeomans, & Geller, 2007).   

Self-as-context. Promoting contact with a sense of perspective from which private 

experiences can be observed is theorised to reduce attachment to unhelpful self-

conceptualisations (McHugh et al., 2019). This process provides a standpoint for noticing 

thoughts in a defused manner and embracing feelings in an accepting fashion (Hayes et al., 

2012). Engaging in this process has been found to predict greater acceptance and present-

moment awareness as well as lower experiential avoidance and psychological distress (Zettle 

et al., 2018).  

Values. In ACT, values clarification or construction focuses the client on generating a 

sense of purpose or meaning in life and away from “emotional goals” (e.g., “I want to get rid 

of my depression”) or “dead man’s goals” (e.g., “I want to stop smoking;” Hayes et al., 

2012). The aforementioned mindfulness processes (i.e., acceptance, defusion, present-

moment awareness and self-as-context) are not ends in themselves; instead, they pave the 

way for a more values-consistent life (Hayes, Levin, Plumb-Vilardaga, Villatte, & Pistorello, 

2013). Values dignify the other psychological flexibility processes and will be discussed in 

detail in Chapter 4.   

Committed action. The process of committed action is the counteraction to the 

repertoire-narrowing sequalae of experiential avoidance and cognitive fusion (Hayes et al., 

2012). Committed action refers to values-consistent behaviour designed to create a larger 

pattern of action that is itself values-based. Rather than a promise about the future, 

commitment in ACT is the moment-by-moment enactment of one’s personal values (Hayes et 
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al., 2012). In ACT interventional studies, this process has been shown to be associated with 

improvements in psychological distress (Forman et al., 2012; Hesser et al., 2014). 

Empirical Support for Acceptance and Commitment Therapy 

 To date, 304 randomised controlled trials of ACT have been published (Association 

for Contextual Behavioral Science, 2019). An early meta-analytic review by Hayes et al. 

(2006) included 17 studies and provided nascent support for ACT in treating a range of 

mental and somatic health problems, with moderate effect sizes relative to comparison 

interventions. A subsequent meta-analytic review by Powers, Zum Vorde Sive Vording, and  

Emmelkamp (2009) identified 18 randomised controlled trials and concluded that, although 

ACT outperformed inactive control conditions and treatment as usual with small-to-moderate 

effect sizes, ACT was not superior to comparison interventions in improving diverse mental 

and somatic health problems. Levin and Hayes (2009) conducted a reanalysis of the data 

from this review that corrected for errors in its categorisation of studies and revealed that 

ACT outperformed comparison interventions with small effect sizes. More specifically, Ruiz 

(2012) compared the efficacy of ACT to that of traditional CBT in improving a diverse range 

of problems, including depression, anxiety and smoking. This meta-analysis included 16 

studies and showed that ACT outperformed traditional CBT at post-treatment and follow-up 

with small effect sizes.   

 Öst (2014) published a highly cited (155 citations; Plum Analytics, 2019) meta-

analysis of 60 randomised controlled trials of ACT for mental and somatic health problems. 

Findings revealed that ACT outperformed inactive control conditions and treatment as usual 

with moderate effect sizes but was not superior to other forms of behavioural and cognitive 

therapy. Moreover, Öst concluded that ACT did not fulfil the criteria to be considered as a 

well-established therapy for any disorder. Atkins et al. (2017) conducted an examination of 

the methods and data used in this meta-analysis which revealed 91 factual or interpretive 
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errors. Accordingly, Atkins et al. recommended that this meta-analysis not be used in 

evaluating the evidence base for ACT. Öst (2017) responded to this critique and rebutted 

some of its arguments. For example, Öst (2017) provided empirical evidence to rebut the 

argument that including studies with small sample sizes increased variability and reduced 

methodological quality. In addition, Öst (2017) extracted data to support some of the 

judgements of quality of evidence that were challenged by Atkins et al. On the contrary, Öst 

(2017) did not rebut the assertion that 50 erroneous figures were presented in the review’s 

Table 1, nor provide a reasonable argument for not employing an independent rater to assess 

the methodological quality of each study included in the review. A-Tjak et al. (2015) carried 

out a methodologically rigorous meta-analysis that focused on high quality, targeted and 

large ACT studies for clinically relevant mental and somatic health problems. This review 

included 39 randomised controlled trials and found that ACT was superior to treatment as 

usual in improving primary outcomes (e.g., anxiety, depression, substance-related disorders) 

and quality of life with small-to-moderate effect sizes, but did not outperform established 

comparison interventions (e.g., traditional CBT). More targeted systematic reviews have also 

yielded support for the efficacy of ACT in treating substance-related disorders (Lee, An, 

Levin, & Twohig, 2015), anxiety and depression (Twohig & Levin, 2017). 

 In summary, systematic reviews and meta-analyses have found ACT to be efficacious 

in improving diverse behavioural health problems. This evidence base provides a strong 

foundation for the focus on innovations in the delivery and assessment of ACT interventions 

in this thesis. There are, however, limitations in this evidence base. Despite the PRISMA 

guidelines (Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 2009) discouraging 

reviewers from conducting assessments of the methodological quality of studies and 

encouraging assessments of risk of bias, three of the aforementioned systematic reviews 

included assessments of methodological quality (A-Tjak et al., 2015; Öst, 2014; Powers et al., 
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2009) and none included assessments of risk of bias. The systematic review reported in 

Chapter 2 of this thesis helps address this limitation in the ACT literature.  

The Current Research Programme               

 Based on the research evidence summarised above, contextual CBT, and ACT in 

particular, holds promise in alleviating behavioural health problems. Moreover, approaches 

with the potential to impact a broad spectrum of health and wellness are a central focus in 

behavioural healthcare (Marsch, 2015). In accordance, contextual CBT approaches such as 

ACT provide the scope and generalisability to intervene for a range of topographically 

dissimilar but functionally similar outcomes. To have a place in the future of behavioural 

healthcare, however, approaches must have the capacity to address the unmet need for care 

with flexibility and innovation (Dimidjian et al., 2016; Kazdin & Blasé, 2011). Thus, the 

programme of research presented in this thesis focuses on innovations in the delivery and 

assessment of contextual CBT for a broad range of outcomes including anxiety, depression, 

smoking cessation, quality of life and valued living. The publications reported in Chapters 2, 

3 and 4 address the development and evaluation of innovative resources to extend the reach, 

enhance the effectiveness and advance the evaluation of contextual CBT interventions.  

 The application of technology to contextual CBT is a fertile ground for innovation in  

the delivery and enhancement of behavioural healthcare interventions. Contextual CBT 

interventions embedded in modern information technology and electronic communication 

resources offer innovative platforms for delivering behavioural healthcare in a manner that is 

scalable, engaging and cost-effective (Marsch, 2015; Schueller et al., 2015). Using these 

innovative therapeutic tools to help remediate prevalent and costly behavioural health 

problems also holds the potential to make a significant public health impact (Marsch, 2015). 

Study 1 in this thesis focuses on evaluating the evidence for the efficacy of these innovative 
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therapeutic tools as stand-alone interventions for improving anxiety, depression and quality 

of life.  

 In addition to serving as stand-alone resources, contextual CBT intervention 

technologies can serve to augment existing face-to-face treatments (Schueller et al., 2015). If 

a part of clinician-delivered contextual CBT is instead provided via technology, behavioural 

healthcare services will have a larger service capacity (Marsch, 2015). Furthermore, 

providing clients with access to on-demand therapeutic content may prevent the costly 

escalation of behavioural health problems and unnecessary healthcare service utilisation 

(Marsch, 2015). Accordingly, Study 2 focuses on evaluating the efficacy of a contextual CBT 

intervention technology as an adjunct to a face-to-face treatment for a prevalent and costly 

behavioural health problem: smoking.  

 As noted above, a primary outcome of the contextual CBT interventions evaluated in 

Studies 1 and 2 is valued living. The development of psychometric instruments to assess this 

key outcome, however, is in its infancy (Dahl, 2015). To advance the empirical evaluation of 

such contextual CBT interventions, the development and evaluation of an innovative measure 

of valued living is the focus of Study 3. Similar to the aforementioned interventions, this 

measure has a broad scope of application in disparate contexts. Taken together, Studies 1, 2 

and 3 help address the need for innovation in delivering, enhancing and evaluating contextual 

CBT interventions.   

Study 1    

 Despite the high prevalence of mental health problems such as anxiety and 

depression, many people in need of effective, evidence-based treatments do not receive them 

(Kessler et al., 2005; Schueller et al., 2015). Reducing the prevalence of mental health 

problems may not necessitate the development of new treatments, but rather focusing on 

novel paradigms that extend the reach of existing treatments. Current treatments rely almost 
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exclusively on consumable interventions – interventions which once used never benefit 

another client (Muñoz, 2010; Schueller et al., 2015). The development of non-consumable 

interventions – interventions where the cost per person treated decreases with each additional 

client – may help a greater number of people to benefit from evidence-based treatments 

(Muñoz, 2010; Schueller et al., 2015). eHealth treatments are innovative non-consumable 

interventions that have the potential to extend the reach of efficacious treatments. eHealth is 

the delivery of healthcare through modern information technology and electronic 

communication resources, such as smartphone applications (apps) and websites (Oh, Rizo, 

Enkin, & Jadad, 2005).  

 eHealth treatments offer many advantages over existing consumable interventions. 

They provide clients with a sense of anonymity and can engage individuals in treatment who 

may not otherwise utilise psychological services (Muñoz, Aguilera, Schueller, Leykin, & 

Pérez-Stable, 2012; Onken & Shoham, 2015; Schueller et al., 2015). In addition, the eHealth 

treatments that clients receive are identical to those given to participants in controlled 

efficacy studies (Onken & Shoham, 2015). eHealth also serves to increase the affordability, 

availability and reach of evidence-based treatments (Onken & Shoham, 2015). Consequently, 

there has been an explosion of research on third wave of contextual CBT eHealth treatments. 

These include smartphone-based (e.g., Kristjánsdóttir et al., 2013; Ly et al., 2014) offline 

computer-based (e.g., Braithwaite & Fincham, 2007; Cukrowicz & Joiner, 2007) and 

internet-delivered treatments (e.g., Buhrman et al., 2013; Dowd et al., 2015). A growing body 

of research indicates that eHealth is useful across the spectrum of universal (Levin, Pistorello, 

Seeley, & Hayes, 2014), selective/indicated (Lappalainen, Langrial, Oinas-Kukkonen, 

Tolvanen, & Lappalainen, 2015) and treatment interventions for common mental health 

outcomes (Carlbring et al., 2013). Although individual studies indicate that third wave or 

contextual CBT eHealth treatments offer considerable promise in improving common mental 
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health outcomes, to date the evidence for the efficacy of these treatments has not been 

synthesised.  

 A systematic review of the literature can provide more conclusive evidence on the 

efficacy of these treatments. Accordingly, Study 1 aimed to determine the efficacy of third 

wave or contextual CBT eHealth treatments in improving common mental health outcomes 

including anxiety, depression and quality of life. A secondary aim of Study 1 was to elucidate 

the acceptability of these treatments to participants. It was hypothesised that third wave 

eHealth would be acceptable to participants and significantly outperform control conditions 

in improving anxiety, depression and quality of life. This study was published in the journal 

Behavior Therapy. This publication helps provide an evidence-based foundation for the 

programme of research reported in this thesis. Study 2 will build upon this foundation by 

developing and evaluating an innovative intervention that incorporates third wave eHealth.  

Study 2    

 An innovative way of harnessing the technologies evaluated in Study 1 is to develop 

an intervention that combines third wave or contextual CBT eHealth with traditional face-to-

face services. Such technology-based interventions can supplement and boost the effects of 

traditional treatments by reinforcing or adding to what the therapist is already administering 

(Onken & Shoham, 2015; Wykes, Huddy, Cellard, McGurk, & Czobor, 2011). These blended 

interventions can be designed to ensure that the techniques and content in the two modes of 

intervention delivery are compatible (Schueller et al., 2015). As adjuncts to traditional face-

to-face services, eHealth treatments are often used to increase engagement in the therapeutic 

process, practice therapy skills, maintain therapeutic gains and facilitate clients’ transition to 

independent self-management (Schueller et al., 2015). In addition, supplanting a portion of 

therapist-delivered care with eHealth could free up therapists’ time to be used in various other 

ways (Onken & Shoham, 2015). Even as an adjunct to face-to-face services, eHealth 
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treatments can be cost-effective (Olmstead, Ostrow, & Carroll, 2010). Smartphone apps offer 

considerable promise as such adjuncts. Smartphone apps can be accessed without an internet 

or cellular connection, have audio and video capabilities, and smartphone ownership is very 

high (Bricker, Mull et al., 2014; Taylor & Silver, 2019). As most choices about health risk 

behaviours, such as smoking, are made during daily activities, influencing such choices with 

smartphone-delivered therapeutic content presents a great opportunity to alleviate 

behavioural health problems and promote wellness (Dallery, Kurti, & Martner, 2015). 

 As with its approach to common mental health problems in Study 1, ACT remediates 

common substance use problems by cultivating the aforementioned six core psychological 

flexibility processes. Indeed, at the functional level, the ACT approach to mental health and 

substance use problems is largely the same. Smoking is the most common substance use 

problem, and smoking cessation has been found to be associated with improvements in 

mental health problems (Cavazos-Rehg et al., 2014; Das, Tonelli, & Ziedonis, 2016; Shahab, 

Andrew, & West, 2014). Accordingly, a growing number of ACT interventions for smoking 

cessation have been developed and evaluated. A systematic search of bibliographic databases 

including PubMed, PsycINFO, and the Cochrane Central Register of Controlled Trials 

(CENTRAL) using the search terms acceptance and commitment therapy and smoking 

identified a total of 122 articles, 10 of which were controlled trials of ACT for smoking 

cessation published in peer-reviewed journals. To synthesise the existing evidence for the 

efficacy of ACT for smoking cessation, the 10 trials were combined in a meta-analysis. In 

accordance with a previous meta-analytic review of ACT for substance use disorders (Lee et 

al., 2015), this synthesis utilised abstinence data from the longest available follow-up 

assessment within each trial. As shown in Figure 2, the odds of smoking cessation were 76% 

higher for participants in ACT relative to those in comparison interventions. In line with 

these encouraging findings, Bricker, Mull et al. (2014) developed SmartQuit – an ACT-based  



20 
  

 F
ig

ur
e 

2.
 F

or
es

t p
lo

t s
ho

w
in

g 
th

e 
in

di
vi

du
al

 a
nd

 c
om

bi
ne

d 
od

ds
 o

f 
sm

ok
in

g 
ce

ss
at

io
n 

in
 A

C
T

 tr
ea

tm
en

ts
 r

el
at

iv
e 

to
 c

om
pa

ri
so

n 
in

te
rv

en
tio

ns
 

ac
co

rd
in

g 
to

 in
te

nt
io

n-
to

-t
re

at
 a

na
ly

si
s.

 



21 

 
 

smartphone app – and evaluated its efficacy as a stand-alone smoking cessation intervention. 

Although findings indicated promising cessation outcomes (10/98) relative to a comparison 

app (7/98), the magnitude of suffering associated with smoking necessitates the development 

of innovative solutions to enhance the efficacy of such ACT interventions. Despite calls to 

combine smartphone apps with face-to-face contextual CBT (Vilardaga, Bricker, & 

McDonell, 2014), no study to date has evaluated the efficacy of a blended contextual CBT 

intervention for smoking cessation.  

A randomised controlled trial of the efficacy of a blended contextual CBT 

intervention for smoking cessation would help build upon and advance the scientific 

knowledge in this research area. In accordance, Study 2 aimed to determine if augmenting a 

face-to-face ACT group intervention with an ACT-based smartphone app would yield 

superior smoking cessation outcomes than ACT or behavioural support group treatment 

alone. Given that ACT does not solely aim to remediate behavioural health problems but also 

to promote positive mental health and valued living, a secondary aim of this study was to 

elucidate the effects of the treatments on positive mental health and ACT processes, including 

valued living. It was hypothesised that the blended treatment group would demonstrate 

superior smoking cessation outcomes than the ACT or behavioural support groups. With 

regard to positive mental health and ACT processes, it was predicted that the blended and 

ACT groups would display improvements relative to the behavioural support group. This 

study was published in the journal Behavior Therapy. Following this study, the final 

publication in this programme of research will advance the empirical evaluation of such 

contextual CBT interventions by developing and evaluating an innovative measure of the 

core process of valued living.   

Study 3   

  A primary target of the contextual CBT interventions evaluated in Studies 1 and 2 is 
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valued living. Although this has been a target of psychotherapy for decades (Kirschenbaum, 

2013), valued living has gained attention as a key outcome of contextual CBTs such as ACT 

and behavioural activation (Serowik, Khan, LoCurto, & Orsillo, 2018). As a focus on 

eliminating specific syndromes weakens and an emphasis on promoting transdiagnostic 

processes strengthens, human prosperity and thriving are becoming more central (Hayes & 

Hofmann, 2017). According to the psychological flexibility model underpinning ACT, 

meaning, purpose and vitality are cultivated by clarifying or constructing valued life 

directions and pursuing goals that enact movement in those directions (Dahl et al., 2009). 

This emphasis on valued living is a distinguishing feature of ACT (Hayes, 2004). It is only in 

the context of values that committed action, defusion, acceptance, present-moment awareness 

and self-as-context fit together as a sensible whole (Hayes, 2004). Indeed, the mindfulness 

processes in ACT are performed to negate the unhelpful thoughts and uncomfortable feelings 

that have functioned as barriers to living in line with one’s values. In ACT, values are 

conceptualised as verbally constructed consequences of ongoing and dynamic patterns of 

behaviour which are free from aversive control and establish predominant reinforcers for that 

behaviour – reinforcers that are intrinsic in engagement in the valued pattern of behaviour 

itself (Wilson & DuFrene, 2009). Moreover, valued living is simply behaviour that is 

congruent with one’s values (Reilly et al., 2019). ACT interventions include a host of 

strategies and techniques aimed at helping clients construct or clarify their values, track the 

congruence between their current behaviours and values, and enact movement in valued 

directions (Serowik et al., 2018). In Study 2, for example, the ACT-based smartphone app 

asked clients to upload photos to symbolise the values guiding their smoking cessation 

attempts, while the face-to-face intervention included training in setting values-congruent 

goals. The rise of third wave or contextual CBTs has led to a surge of interest in evaluating 

valued living in clinical contexts (Serowik et al., 2018). 



23 

 
 

 Although the development of measures of valued living is in its infancy (Dahl, 2015), 

existing measures have demonstrated that ACT interventions increase valued living in people 

suffering from epilepsy (Lundgren, Dahl, & Hayes, 2008), severe psychological symptoms 

(Villatte et al., 2016), repetitive negative thinking (Ruiz, Riaño Hernández, Suárez Falcón, & 

Luciano, 2016), chronic pain (Johnston, Foster, Shennan, Starkey, & Johnson, 2010) and 

social anxiety disorder (Dalrymple & Herbert, 2007). A recent systematic review of values 

measures, however, concluded that none of the existing measures of valued living have 

demonstrated excellent psychometric properties (Reilly et al., 2019). Moreover, existing 

values measures are encumbered by several limitations. For example, the Valuing 

Questionnaire (Smout, Davies, Burns, & Christie, 2014) featured in Study 2 assesses valued 

living in generalised contexts and may be less sensitive than a measure that can be flexibly 

applied in a more domain- (e.g., health) or context-specific (e.g., smoking cessation) manner. 

As a comprehensive overview of the existing measures of valued living and their limitations 

is provided in Chapter 4, no restatement will be provided here.  

 Given the rise of contextual CBTs (Dimidjian et al., 2016) and shift towards including 

values in empirically supported treatments (Serowik et al., 2018), the development of valid 

and reliable measures of valued living is imperative. In order to advance the evaluation of 

contextual CBT interventions, Study 3 reports on the development and preliminary 

psychometric properties of an innovative measure of valued living known as the Values 

Wheel. This study aimed to determine the measure’s reliability and validity in a nonclinical 

population. It was hypothesised that the Values Wheel would demonstrate convergent 

validity through correlations with questionnaire measures of valued living and criterion-

related validity through correlations with measures of positive mental health, openness, 

awareness, and psychological distress. It was also predicted that the Values Wheel would 
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display temporal stability through correlations between scores obtained on three separate 

occasions. This study was published in the Journal of Contextual Behavioral Science. 

Conclusion 

In this chapter, third wave or contextual CBTs were discussed. These therapies have 

garnered significant scientific interest and a growing body of empirical evidence. ACT, the 

treatment most frequently described as contextual CBT, is underpinned by a set of basic 

scientific principles known as relational frame theory and a philosophy of science known as 

functional contextualism. As contextual CBTs aim to change the context and function of 

private experiences rather than their content or form, these approaches have the potential to 

intervene for a range of topographically dissimilar but functionally similar outcomes. To have 

a place in the future of behavioural healthcare, however, it is essential to develop innovative 

resources to extend the reach, enhance the effectiveness and advance the evaluation of 

contextual CBT interventions. The programme of research reported in this thesis helps 

address the need for innovation in delivering, enhancing and evaluating these interventions. 

Accordingly, the next chapter presents a systematic review and meta-analysis of the efficacy 

and acceptability of technological innovations in third wave or contextual CBT interventions 

for common mental health outcomes.    

 

 

 

 

 

 

 

 



25 

 
 

References 

Adler, A. (2010). Understanding human nature. Eastford, CT: Martino Fine Books. 

Agras, S., Leitenberg, H., & Barlow, D. H. (1968). Social reinforcement in the modification 

of agoraphobia. Archives of General Psychiatry, 19(4), 423-427. 

doi:10.1001/archpsyc.1968.01740100039006 

Arch, J., Wolitzky-Taylor, K., Eifert, G., & Craske, M. (2012). Longitudinal treatment 

mediation of traditional cognitive behavioral therapy and acceptance and commitment 

therapy for anxiety disorders. Behaviour Research and Therapy, 50(7-8), 469–478. 

doi:10.1016/j.brat.2012.04.007 

Association for Contextual Behavioral Science. (2019, May 31). ACT randomized controlled 

trials since 1986. Retrieved from 

https://contextualscience.org/ACT_Randomized_Controlled_Trials# 

A-Tjak, J., Davis, M., Morina, N., Powers, M., Smits, J., & Emmelkamp, P. (2015). A Meta-

Analysis of the Efficacy of Acceptance and Commitment Therapy for Clinically 

Relevant Mental and Physical Health Problems. Psychotherapy and 

Psychosomatics, 84(1), 30–36. doi:10.1159/000365764 

Atkins, P., Ciarrochi, J., Gaudiano, B., Bricker, J., Donald, J., Rovner, G., … Hayes, S. 

(2017). Departing from the essential features of a high quality systematic review of 

psychotherapy: A response to Öst (2014) and recommendations for 

improvement. Behaviour Research and Therapy, 97, 259–272. 

doi:10.1016/j.brat.2017.05.016 

Bach, P., & Hayes, S. (2002). The use of acceptance and commitment therapy to prevent the 

rehospitalization of psychotic patients: A randomized controlled trial. Journal of 

Consulting and Clinical Psychology, 70(5), 1129–1139. doi:10.1037//0022-

006X.70.5.1129 



26 
  

Beck, A. T. (1976). Cognitive therapy and the emotional disorders. New York, NY: 

International Universities Press.  

Biglan, A., & Hayes, S. C. (2016). Functional contextualism and contextual behavioral 

science. In R. Zettle, S. Hayes, D. Barnes-Holmes, and T. Biglan (Eds.), The Wiley 

handbook of contextual behavioral science. New York: Wiley-Blackwell. 

Braithwaite, S. R., & Fincham, F. D. (2007). ePREP: Computer based prevention of 

relationship dysfunction, depression and anxiety. Journal of Social and Clinical 

Psychology, 26(5), 609-622. doi:10.1521/jscp.2007.26.5.609 

Bricker, J., Bush, T., Zbikowski, S., Mercer, L., & Heffner, J. (2014). Randomized trial of 

telephone-delivered acceptance and commitment therapy versus cognitive behavioral 

therapy for smoking cessation: A pilot study. Nicotine & Tobacco Research, 16(11), 

1446–1454. doi:10.1093/ntr/ntu102 

Bricker, J., Mull, K., Kientz, J., Vilardaga, R., Mercer, L., Akioka, K., & Heffner, J. (2014). 

Randomized, controlled pilot trial of a smartphone app for smoking cessation using 

acceptance and commitment therapy. Drug and Alcohol Dependence, 143, 87–94. 

doi:10.1016/j.drugalcdep.2014.07.006 

Bricker, J., Mull, K., McClure, J., Watson, N., & Heffner, J. (2018). Improving quit rates of 

web‐delivered interventions for smoking cessation: Full‐scale randomized trial of 

WebQuit.org versus Smokefree.gov. Addiction, 113(5), 914–923. 

doi:10.1111/add.14127 

Bricker, J., Wyszynski, C., Comstock, B., & Heffner, J. (2013). Pilot randomized controlled 

trial of web-based acceptance and commitment therapy for smoking 

cessation. Nicotine & Tobacco Research, 15(10), 1756–1764. doi:10.1093/ntr/ntt056 

Brown, R., Reed, K., Bloom, E., Minami, H., Strong, D., Lejuez, C., … Hayes, S. (2013). 

Development and preliminary randomized controlled trial of a distress tolerance 



27 

 
 

treatment for smokers with a history of early lapse. Nicotine & Tobacco 

Research, 15(12), 2005–2015. doi:10.1093/ntr/ntt093 

Brown, R., Reed, K., Bloom, E., Minami, H., Strong, D., Lejuez, C., … Hayes, S. (2018). A 

randomized controlled trial of distress tolerance treatment for smoking 

cessation. Psychology of Addictive Behaviors, 32(4), 389–400. 

doi:10.1037/adb0000372 

Bruner, J. (1997). Will cognitive revolutions ever stop? In D. M. Johnson & C. E. 

Erneling (Eds.), The future of the cognitive revolution (pp. 279-292). New York, NY: 

Oxford University Press.  

Buhrman, M., Skoglund, A., Husell, J., Bergström, K., Gordh, T., Hursti, T., … 

Andersson, G. (2013). Guided internet-delivered acceptance and commitment therapy 

for chronic pain patients: A randomized controlled trial. Behaviour Research and 

Therapy, 51, 307-315. doi:10.1016/j.brat.2013.02.010 

Carlbring, P., Hagglund, M., Luthstrom, A., Dahlin, M., Kadowaki, A., Vernmark, K., & 

Andersson, G. (2013). Internet-based behavioral activation and acceptance-based 

treatment for depression: A randomized controlled trial. Journal of Affective 

Disorders, 148, 331–337. doi:10.1016/j.jad.2012.12.020 

Cavazos-Rehg, P., Breslau, N., Hatsukami, D., Krauss, M., Spitznagel, E., Grucza, R., … 

Bierut, L. (2014). Smoking cessation is associated with lower rates of mood/anxiety 

and alcohol use disorders. Psychological Medicine, 44(12), 2523–2535. 

doi:10.1017/S0033291713003206 

Chomsky, N. (1959). A review of B. F. Skinner's verbal behavior. Language, 35(1), 26-58. 

doi:10.2307/411334 

Churchill, R., Moore, T. H., Furukawa, T. A., Caldwell, D. M., Davies, P., Jones, H., … 

Hunot, V. (2013). Third wave cognitive and behavioural therapies versus treatment as 



28 
  

usual for depression. Cochrane Database of Systematic Reviews, 10. 

doi:10.1002/14651858.CD008705.pub2 

Cukrowicz, K. C., & Joiner, T. E. (2007). Computer-based intervention for anxious and 

depressive symptoms in a non-clinical population. Cognitive Therapy and Research, 

31(5), 677-693. doi:10.1007/s10608-006-9094-x 

Dahl, J. (2015). Valuing in ACT. Current Opinion in Psychology, 2, 43–46. 

doi:10.1016/j.copsyc.2015.03.001 

Dahl, J. A., Plumb, J. C., Stewart, I., & Lundgren, T. (2009). The art & science of valuing in 

psychotherapy: Helping clients discover, explore, and commit to valued action using 

acceptance and commitment therapy. Oakland, CA: New Harbinger Publications. 

Dahl, J., Wilson, K., & Nilsson, A. (2004). Acceptance and commitment therapy and the 

treatment of persons at risk for long-term disability resulting from stress and pain 

symptoms: A preliminary randomized trial. Behavior Therapy, 35(4), 785–801. 

doi:10.1016/S0005-7894(04)80020-0 

Dallery, J., Kurti, A., & Martner, S. (2015). Technological approaches to assess and treat 

cigarette smoking. In L. A. Marsch, S. E. Lord, & J. Dallery (Eds.), Behavioral 

healthcare and technology: Using science-based innovations to transform 

practice(pp. 95-112). New York, NY: Oxford University Press. 

Dalrymple, K., & Herbert, J. (2007). Acceptance and Commitment Therapy for Generalized 

Social Anxiety Disorder. Behavior Modification, 31(5), 543–568. 

doi:10.1177/0145445507302037 

Das, S., Tonelli, M., & Ziedonis, D. (2016). Update on Smoking Cessation: E-Cigarettes, 

Emerging Tobacco Products Trends, and New Technology-Based 

Interventions. Current Psychiatry Reports, 18(5), 51. doi:10.1007/s11920-016-0681-6 



29 

 
 

Davies, C. D., & Craske, M. G. (2018). Exposure strategies. In S. C. Hayes & S. G. 

Hofmann (Eds.), Process-based CBT: The science and core clinical competencies of 

cognitive behavioral therapy (pp. 285-297). Oakland, CA: New Harbinger 

Publications. 

Davoudi, M., Omidi, A., Sehat, M., & Sepehrmanesh, Z. (2017). The effects of acceptance 

and commitment therapy on man smokers’ comorbid depression and anxiety 

symptoms and smoking cessation: A randomized controlled trial. Addiction & 

Health, 9(3), 129–138. 

Dimidjian, S., Arch, J. J., Schneider, R. L., Desormeau, P., Felder, J. N., & Segal, Z. V. 

(2016). Considering Meta-Analysis, Meaning, and Metaphor: A Systematic Review 

and Critical Examination of “Third Wave” Cognitive and Behavioral 

Therapies. Behavior Therapy, 47(6), 886–905. doi:10.1016/j.beth.2016.07.002 

Dimidjian, S., Kleiber, B. V., & Segal, Z. V. (2010). Mindfulness-based cognitive therapy. 

In N. Kazantzis, M. A. Reinecke, & A. Freeman (Eds.), Cognitive and behavioral 

theories in clinical practice (pp. 307-330). New York, NY: Guilford Press.    

Dowd, H., Hogan, M., McGuire, B., Davis, M., Sarma, K., Fish, R., & Zautra, A. (2015). 

Comparison of an Online Mindfulness-based Cognitive Therapy Intervention with 

Online Pain Management Psychoeducation: A Randomized Controlled Study. The 

Clinical Journal of Pain, 31(6), 517-527. doi:10.1097/AJP.0000000000000201 

Dymond, S., & Roche, B. (2009). A contemporary behavior analysis of anxiety and 

avoidance. The Behavior analyst, 32(1), 7–27. doi:10.1007/bf03392173 

Ellis, A. (1971). Growth through reason. North Hollywood, CA: Wilshire Books.  

Forman, E. M., Chapman, J. E., Herbert, J. D., Goetter, E. M., Yuen, E. K., & Moitra, E. 

(2012). Using session-by-session measurement to compare mechanisms of action for 



30 
  

acceptance and commitment therapy and cognitive therapy. Behavior therapy, 43(2), 

341–54. doi:10.1016/j.beth.2011.07.004 

Forman, E., Herbert, J., Moitra, E., Yeomans, P., & Geller, P. (2007). A Randomized 

Controlled Effectiveness Trial of Acceptance and Commitment Therapy and 

Cognitive Therapy for Anxiety and Depression. Behavior Modification, 31(6), 772–

799. doi:10.1177/0145445507302202 

Freud, S. (2001). Two case histories: Little Hans and the rat man. London, England: Hogarth 

Press. 

Gaudiano, B. (2009). Öst’s (2008) methodological comparison of clinical trials of acceptance 

and commitment therapy versus cognitive behavior therapy: Matching Apples with 

Oranges? Behaviour Research and Therapy, 47(12), 1066–1070. 

doi:10.1016/j.brat.2009.07.020 

Gifford, E., Kohlenberg, B., Hayes, S., Antonuccio, D., Piasecki, M., Rasmussen-Hall, M., & 

Palm, K. (2004). Acceptance-based treatment for smoking cessation. Behavior 

Therapy, 35(4), 689–705. doi:10.1016/S0005-7894(04)80015-7 

Gifford, E., Kohlenberg, B., Hayes, S., Pierson, H., Piasecki, M., Antonuccio, D., & Palm, K. 

(2011). Does acceptance and relationship focused behavior therapy contribute to 

bupropion outcomes? A randomized controlled trial of functional analytic 

psychotherapy and acceptance and commitment therapy for smoking 

cessation. Behavior Therapy, 42(4), 700–715. doi:10.1016/j.beth.2011.03.002 

Gilbert, P. (2010). Compassion focused therapy: Distinctive features. NY: Routledge.  

Gortner, E. T., Gollan, J. K., Dobson, K. S., & Jacobson, N. S. (1998). Cognitive-behavioral 

treatment for depression: relapse prevention. Journal of consulting and clinical 

psychology, 66(2), 377–84. doi:10.1037/0022-006X.66.2.377 



31 

 
 

Hayes, S. C. (2004). Acceptance and commitment therapy, relational frame theory, and the 

third wave of behavioral and cognitive therapies. Behavior Therapy, 35(4), 639-665. 

doi:10.1016/s0005-7894(04)80013-3 

Hayes, S. C., Barnes-Holmes, D., & Roche, B. (Eds.). (2001). Relational frame theory: A 

post-Skinnerian account of human language and cognition. New York: Plenum Press.   

Hayes, S. C., Gifford, E. V., Townsend, R. C., & Barnes-Holmes, D. (2001). Thinking, 

problem solving, and pragmatic verbal analysis. In S. C. Hayes, D. Barnes-Holmes & 

B. Roche (Eds.), Relational frame theory: A post-Skinnerian account of human 

language and cognition (pp. 87-101). New York: Plenum Press. 

Hayes, S. C., & Hofmann, S. G. (2017). The third wave of cognitive behavioral therapy and 

the rise of process‐based care. World Psychiatry, 16(3), 245–246. 

doi:10.1002/wps.20442 

Hayes, S. C., Levin, M. E., Plumb-Vilardaga, J., Villatte, J. L., & Pistorello, J. (2013). 

Acceptance and commitment therapy and contextual behavioral science: examining 

the progress of a distinctive model of behavioral and cognitive therapy. Behavior 

therapy, 44(2), 180–98. doi:10.1016/j.beth.2009.08.002 

Hayes, S., Luoma, J., Bond, F., Masuda, A., & Lillis, J. (2006). Acceptance and commitment 

therapy: Model, processes and outcomes. Behaviour Research and Therapy, 44(1), 1–

25. doi:10.1016/j.brat.2005.06.006 

Hayes, S. C., Strosahl, K. D., Bunting, K., Twohig, M., & Wilson, K. (2004). What is 

acceptance and commitment therapy? In S. C. Hayes & K. D. Strosahl (Eds.), A 

practical guide to acceptance and commitment therapy (pp. 3–29). New York, NY: 

Springer. 

Hayes, S. C., Strosahl, K. D., & Wilson, K. G. (1999). Acceptance and commitment therapy: 

An experiential approach to behaviour change. London, England: The Guilford Press.  



32 
  

Hayes, S. C., Strosahl, K. D., & Wilson, K. G. (2012). Acceptance and commitment therapy: 

The process and practice of mindful change (2nd ed.). New York, NY: The Guilford 

Press. 

Hayes, S. C., Villatte, M., Levin, M., & Hildebrandt, M. (2011). Open, aware, and active: 

contextual approaches as an emerging trend in the behavioral and cognitive therapies. 

Annual Review of Clinical Psychology, 7, 141-168. doi:10.1146/annurev-clinpsy-

032210-104449 

Hernandez-Lopez, M., Luciano, M., Bricker, J., Roales-Nieto, J., & Montesinos, F. (2009). 

Acceptance and commitment therapy for smoking cessation: A preliminary study of 

its effectiveness in comparison with cognitive behavioral therapy. Psychology of 

Addictive Behaviors, 23(4), 723–730. doi:10.1037/a0017632 

Hesser, H., Westin, V., & Andersson, G. (2014). Acceptance as a mediator in internet-

delivered acceptance and commitment therapy and cognitive behavior therapy for 

tinnitus. Journal of Behavioral Medicine, 37(4), 756–767. doi:10.1007/s10865-013-

9525-6 

Hofmann, S. G., & Asmundson, G. (2008). Acceptance and mindfulness-based therapy: New 

wave or old hat? Clinical Psychology Review, 28(1), 1–16. 

doi:10.1016/j.cpr.2007.09.003 

Hofmann, S. G., & Hayes, S. C. (2018). The history and current status of CBT as an 

evidence-based therapy. In S. C. Hayes & S. G. Hofmann (Eds.), Process-based CBT: 

The science and core clinical competencies of cognitive behavioral therapy (pp. 7-

21). Oakland, CA: New Harbinger Publications. 

Hofmann, S. G., Sawyer, A., & Fang, A. (2010). The Empirical Status of the “New Wave” of 

Cognitive Behavioral Therapy. Psychiatric Clinics of North America,33(3), 701–710. 

doi:10.1016/j.psc.2010.04.006 



33 

 
 

Hooper, N., & Larsson, A. (2015). The research journey of acceptance and commitment 

therapy (ACT). Hampshire, United Kingdom: Palgrave Macmillan.  

Hughes, S. (2018). The philosophy of science as it applies to clinical psychology. In S. C. 

Hayes & S. G. Hofmann (Eds.), Process-based CBT: The science and core clinical 

competencies of cognitive behavioral therapy (pp. 23-43). Oakland, CA: New 

Harbinger Publications. 

Hughes, S., & Barnes-Holmes, D. (2016). Relational frame theory: The basic account. In R. 

Zettle, S. Hayes, D. Barnes-Holmes, and T. Biglan (Eds.), The Wiley handbook of 

contextual behavioral science. New York: Wiley-Blackwell. 

Hunot, V., Moore, T. H., Caldwell, D. M., Furukawa, T. A., Davies, P., Jones, H., … 

Churchill, R. (2013). Third wave cognitive and behavioural therapies versus other 

psychological therapies for depression. Cochrane Database of Systematic Reviews, 

10. doi:10.1002/14651858.CD008704.pub2 

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D., Quinn, K., … Wang, P. (2010). 

Research Domain Criteria (RDoC): Toward a New Classification Framework for 

Research on Mental Disorders. American Journal of Psychiatry, 167(7), 748–751. 

doi:10.1176/appi.ajp.2010.09091379 

Jacobson, N. S., & Christensen, A. (1996). Integrative couple therapy: Promoting acceptance 

and change. New York, NY: Norton.  

Jacobson, N. S., Dobson, K. S., Truax, P. A., Addis, M. E., Koerner, K., Gollan, J. K., … 

Prince, S. E. (1996). A component analysis of cognitive-behavioral treatment for 

depression. Journal of Consulting and Clinical Psychology, 64(2), 295-304. 

doi:10.1037/0022-006X.64.2.295 

Johnston, M., Foster, M., Shennan, J., Starkey, N., & Johnson, A. (2010). The Effectiveness 

of an Acceptance and Commitment Therapy Self-help Intervention for Chronic 



34 
  

Pain. The Clinical Journal of Pain, 26(5), 393–402. 

doi:10.1097/AJP.0b013e3181cf59ce 

Jones, M. C. (1960). A laboratory study of fear: The case of Peter. In H. J. 

Eysenck (Ed.), Behavior therapy and neurosis (pp. 45-51). New York, NY: Pergamon 

Press. 

Jung, C. G. (2002). Psychology of the unconscious. Mineola, NY: Dover Publications. 

Kahl, K. G., Winter, L., & Schweiger, U. (2012). The third wave of cognitive behavioural 

therapies: what is new and what is effective? Current Opinion in Psychiatry, 25(6), 

522-528. doi:10.1097/YCO.0b013e328358e531 

Kazdin, A. E., & Blasé, S. L. (2011). Rebooting psychotherapy research and practice to 

reduce the burden of mental illness. Perspectives on Psychological Science, 6(1), 21-

37. doi:10.1177/1745691610393527 

Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E. (2005). Prevalence, severity, and 

comorbidity of 12-Month DSM-IV disorders in the national comorbidity Survey 

Replication. Archives of General Psychiatry, 62(6), 617. 

doi:10.1001/archpsyc.62.6.617 

Kirschenbaum, H. (2013). Values clarification in counseling and psychotherapy: Practical 

strategies for individual and group settings. New York, NY: Oxford University 

Press. 

Kohlenberg, R. J., & Tsai, M. (1991). Functional analytic psychotherapy: Creating intense 

and curative therapeutic relationships. New York, NY: Plenum. 

Kristjánsdóttir, O. B., Fors, E. A., Eide, E., Finset, A., Stensrud, T. L., Van Dulmen, S., … 

Eide, H. (2013). A smartphone-based intervention with diaries and therapist-feedback 

to reduce catastrophizing and increase functioning in women with chronic widespread 



35 

 
 

pain: randomized controlled trial. Journal of Medical Internet Research, 15(1), e5. 

doi:10.2196/jmir.2249 

Lappalainen, P., Langrial, S., Oinas-Kukkonen, H., Tolvanen, A., & Lappalainen, R. (2015). 

Web-based acceptance and commitment therapy for depressive symptoms with 

minimal support: a randomized controlled trial. Behavior Modification, 39(6), 805-

834. doi:10.1177/0145445515598142 

Lee, E., An, W., Levin, M., & Twohig, M. (2015). An initial meta-analysis of Acceptance 

and Commitment Therapy for treating substance use disorders. Drug and Alcohol 

Dependence, 155, 1–7. doi:10.1016/j.drugalcdep.2015.08.004 

Levin, M. E., & Hayes, S. C. (2009). Is Acceptance and Commitment Therapy Superior to 

Established Treatment Comparisons? Psychotherapy and Psychosomatics, 78(6), 

380–380. doi:10.1159/000235978 

Levin, M., Pistorello, J., Seeley, J., & Hayes, S. (2014). Feasibility of a Prototype Web-

Based Acceptance and Commitment Therapy Prevention Program for College 

Students. Journal of American College Health, 62(1), 20-30. 

doi:10.1080/07448481.2013.843533 

Levin, M. E., Twohig, M. P., & Smith, B. M. (2016). Contextual behavioral science: An 

overview. In R. Zettle, S. Hayes, D. Barnes-Holmes, and T. Biglan (Eds.), The Wiley 

handbook of contextual behavioral science. New York: Wiley-Blackwell.  

Linehan, M. M. (1993). Cognitive-behavioural treatment of borderline personality disorder. 

New York, NY: The Guilford Press.  

Lundgren, T., Dahl, J., & Hayes, S. (2008). Evaluation of mediators of change in the 

treatment of epilepsy with acceptance and commitment therapy. Journal of 

Behavioral Medicine, 31(3), 225–235. doi:10.1007/s10865-008-9151-x 



36 
  

Ly, K. H., Trüschel, A., Jarl, L., Magnusson, S., Windahl, T., Johansson, R., … 

Andersson, G. (2014). Behavioural activation versus mindfulness-based guided self-

help treatment administered through a smartphone application: A randomised 

controlled trial. BMJ Open, 4, e003440. doi:10.1136/bmjopen-2013-003440 

Marsch, L. A. (2015). Envisioning the future: Transformation of healthcare systems via 

technology. In L. A. Marsch, S. E. Lord, & J. Dallery (Eds.), Behavioral healthcare 

and technology: Using science-based innovations to transform practice (pp. 317-

328). New York, NY: Oxford University Press. 

McCullough, J. P. (2000). Treatment for chronic depression: Cognitive behavioural analysis 

system of psychotherapy (CBASP). New York, NY: The Guilford Press. 

McHugh, L., Stewart, I., & Almada, P. (2019). A contextual behavioral guide to the self: 

Theory & practice. Oakland, CA: New Harbinger Publications. 

Meichenbaum, D. H. (1977). Cognitive-behaviour modification: An integrative approach. 

New York, NY: Plenum.  

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group. (2009). Preferred 

reporting items for systematic reviews and meta-analyses: The PRISMA statement. 

PLoS Medicine, 6(7): e1000097. doi:10.1371/journal.pmed.1000097 

Muñoz, R. F. (2010). Using evidence-based internet interventions to reduce health disparities 

worldwide. Journal of Medical Internet Research, 12(5), e60. doi:10.2196/jmir.1463 

Muñoz, R. F., Aguilera, A., Schueller, S. M., Leykin, Y., & Pérez-Stable, E. J. (2012). From 

online randomized controlled trials to participant preference studies: Morphing the 

San Francisco stop smoking site into a worldwide smoking cessation 

resource. Journal of Medical Internet Research, 14(3), e64. doi:10.2196/jmir.1852 



37 

 
 

Nieuwsma, J. A., Walser, R. D., & Hayes, S. C. (2016). ACT for clergy and pastoral 

counselors: Using acceptance and commitment therapy to bridge psychological and 

spiritual care. Oakland, CA: New Harbinger Publications. 

O'Connor, M., Farrell, L., Munnelly, A., & McHugh, L. (2017). Citation analysis of relational 

frame theory: 2009–2016. Journal of Contextual Behavioral Science, 6, 152-158. 

doi:10.1016/j.jcbs.2017.04.009 

Oh, H., Rizo, C., Enkin, M., & Jadad, A. (2005). What is eHealth (3): A systematic review of 

published definitions. Journal of Medical Internet Research, 7(1), e1. 

doi:10.2196/jmir.7.1.e1 

Olmstead, T., Ostrow, C., & Carroll, K. (2010). Cost-effectiveness of computer-assisted 

training in cognitive-behavioral therapy as an adjunct to standard care for 

addiction. Drug and Alcohol Dependence, 110(3), 200–207. 

doi:10.1016/j.drugalcdep.2010.02.022 

Onken, L. S., & Shoham, V. (2015). Technology and the stage model of behavioral 

intervention development. In L. A. Marsch, S. E. Lord, & J. 

Dallery (Eds.), Behavioral healthcare and technology: Using science-based 

innovations to transform practice (pp. 3-12). New York, NY: Oxford University 

Press. 

Öst, L. G. (2008). Efficacy of the third wave of behavioral therapies: A systematic review 

and meta-analysis. Behaviour Research and Therapy, 46(3), 296-321. 

doi:10.1016/j.brat.2007.12.005 

Öst, L. G. (2014). The efficacy of Acceptance and Commitment Therapy: An updated 

systematic review and meta-analysis. Behaviour Research and Therapy, 61, 105–121. 

doi:10.1016/j.brat.2014.07.018 



38 
  

Öst, L. G. (2017). Rebuttal of Atkins et al. (2017) critique of the Öst (2014) meta-analysis of 

ACT. Behaviour Research and Therapy, 97, 273–281. doi:10.1016/j.brat.2017.08.008 

Plum Analytics. (2019, May 31). PlumX metrics: The efficacy of acceptance and 

commitment therapy: An updated systematic review and meta-analysis. Retrieved 

from https://plu.mx/plum/a/?doi=10.1016/j.brat.2014.07.018&theme=plum-

sciencedirect-theme&hideUsage=true 

Powers, M., Zum Vorde Sive Vording, M., & Emmelkamp, P. (2009). Acceptance and 

Commitment Therapy: A Meta-Analytic Review. Psychotherapy and 

Psychosomatics, 78(2), 73–80. doi:10.1159/000190790 

Reilly, E., Ritzert, T., Scoglio, A., Mote, J., Fukuda, S., Ahern, M., & Kelly, M. (2019). A 

Systematic Review of Values Measures in Acceptance and Commitment Therapy 

Research. Journal of Contextual Behavioral Science,12, 290–304. 

doi:10.1016/j.jcbs.2018.10.004 

Ruiz, F. J. (2012). Acceptance and commitment therapy versus traditional cognitive 

behavioral therapy: A systematic review and meta-analysis of current empirical 

evidence. International Journal of Psychology & Psychological Therapy, 12(3), 333-

357. 

Ruiz, F. J., Riaño Hernández, D., Suárez Falcón, J. C., & Luciano, C. (2016). Effect of a one-

session ACT protocol in disrupting repetitive negative thinking: A randomized 

multiple-baseline design. International Journal of Psychology and Psychological 

Therapy, 16(3), 213-233. 

Schueller, S. M., Chokshi, M., & Mohr, D. C. (2015). Using behavioral intervention 

technologies to reduce the burden of mood and anxiety disorders. In L. A. Marsch, 

S. E. Lord, & J. Dallery (Eds.), Behavioral healthcare and technology: Using science-



39 

 
 

based innovations to transform practice (pp. 58-69). New York, NY: Oxford 

University Press. 

Scott, J., & Freeman, A. (2010). Beck's cognitive therapy. In N. Kazantzis, M. A. Reinecke, 

& A. Freeman (Eds.), Cognitive and behavioral theories in clinical practice (pp. 28-

75). New York, NY: Guilford Press. 

Segal, Z. V., Teasdale, J. D., & Williams, M. G. (2004). Mindfulness-based cognitive 

therapy: Theoretical rationale and empirical status. In S. C. Hayes, V. M. Follette, & 

M. M. Linehan (Eds.), Mindfulness and acceptance: Expanding the cognitive-

behavioral tradition (pp. 45-65). New York, NY: Guilford Press. 

Segal, Z. V., Williams, J. M., & Teasdale, J. D. (2002). Mindfulness-based cognitive therapy 

for depression: A new approach to preventing relapse. NY: The Guilford Press.  

Serowik, K. L., Khan, A. J., LoCurto, J., & Orsillo, S. M. (2018). The Conceptualization and 

Measurement of Values: A Review of the Psychometric Properties of Measures 

Developed to Inform Values Work with Adults. Journal of Psychopathology and 

Behavioral Assessment, 40(4), 615–635. doi:10.1007/s10862-018-9679-1 

Shahab, Andrew, & West. (2014). Changes in prevalence of depression and anxiety following 

smoking cessation: results from an international cohort study 

(ATTEMPT). Psychological Medicine, 44(1), 127–141. 

doi:10.1017/S0033291713000391 

Smout, M., Davies, M., Burns, N., & Christie, A. (2014). Development of the valuing 

questionnaire (VQ). Journal of Contextual Behavioral Science, 3(3), 164–172. 

doi:10.1016/j.jcbs.2014.06.001 

Taylor, K., & Silver, L. (2019, February 5). Smartphone ownership is growing rapidly around 

the world, but not always equally. Retrieved from 



40 
  

https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-

rapidly-around-the-world-but-not-always-equally/ 

Törneke, N. (2010). Learning RFT: An introduction to relational frame theory and its clinical 

application. Oakland, CA: New Harbinger Publications, Inc. 

Twohig, M. P., & Levin, M. E. (2017). Acceptance and Commitment Therapy as a Treatment 

for Anxiety and Depression: A Review. The Psychiatric clinics of North 

America,40(4), 751–770. doi:10.1016/j.psc.2017.08.009 

Vilardaga, R., Bricker, J., & McDonell, M. (2014). The promise of mobile technologies and 

single case designs for the study of individuals in their natural environment. Journal 

of Contextual Behavioral Science, 3(2), 148–153. doi:10.1016/j.jcbs.2014.03.003 

Villatte, J., Vilardaga, R., Villatte, M., Vilardaga, J., Atkins, D., & Hayes, S. (2016). 

Acceptance and Commitment Therapy modules: Differential impact on treatment 

processes and outcomes. Behaviour Research and Therapy, 77, 52–61. 

doi:10.1016/j.brat.2015.12.001 

Wells, A. (2009). Metacognitive therapy for anxiety and depression. London, England: The 

Guilford Press.  

Westbrook, D., Kennerley, H., & Kirk, J. (2011). An introduction to cognitive behaviour 

therapy: Skills and applications (2nd ed.). London, England: Sage Publications Inc. 

Wilson, K. G., & DuFrene, T. (2009). Mindfulness for two: An acceptance and commitment 

therapy approach to mindfulness in psychotherapy. Oakland, CA: New Harbinger 

Publications. 

Wolpe, J. (1954). Reciprocal inhibition as the main basis of psychotherapeutic 

effects. American Medical Association Archives of Neurology and Psychiatry, 72(2), 

205-226. doi:10.1001/archneurpsyc.1954.02330020073007 



41 

 
 

Wykes, T., Huddy, V., Cellard, C., McGurk, S., & Czobor, P. (2011). A Meta-Analysis of 

Cognitive Remediation for Schizophrenia: Methodology and Effect Sizes. American 

Journal of Psychiatry, 168(5), 472–485. doi:10.1176/appi.ajp.2010.10060855 

Young, J. E. (1990). Cognitive therapy for personality disorders: A schema focused 

approach. Sarasota, FL: Professional Resource Exchange. 

Zettle, R. D. (2007). ACT for depression: A clinician's guide to using acceptance and 

commitment therapy in treating depression. Oakland, CA: New Harbinger 

Publications, Inc. 

Zettle, R., Gird, S., Webster, B., Carrasquillo-Richardson, N., Swails, J., & Burdsal, C. 

(2018). The Self-as-Context Scale: Development and Preliminary Psychometric 

Properties. Journal of Contextual Behavioral Science, (Journal of Contextual 

Behavioral Science 5 2016). doi:10.1016/j.jcbs.2018.08.010 

Zettle, R., Rains, J., & Hayes, S. (2011). Processes of Change in Acceptance and 

Commitment Therapy and Cognitive Therapy for Depression: A Mediation 

Reanalysis of Zettle and Rains. Behavior Modification, 35(3), 265–283. 

doi:10.1177/0145445511398344 

 

 

 

 

        

      

 

 

 

 



42 
  

Chapter 2: Study 1 

 The following study, ‘The Efficacy and Acceptability of Third Wave Behavioural and 

Cognitive eHealth Treatments: A Systematic Review and Meta-analysis of Randomised 

Controlled Trials’, was published in Behavior Therapy, vol. 49 (2018), 459–475. The co-

authors are Drs Anita Munnelly, Robert Whelan and Louise McHugh. 

Abstract 

eHealth is an innovative method of delivering therapeutic content with the potential to 

improve access to third wave behavioural and cognitive therapies. This systematic review and 

meta-analysis aimed to determine the efficacy and acceptability of third wave eHealth 

treatments in improving mental health outcomes. A comprehensive search of electronic 

bibliographic databases including PubMed, PsycINFO, Web of Science and CENTRAL was 

conducted to identify randomised controlled trials of third wave treatments in which eHealth 

was the main component. Twenty-one studies were included in the review. Meta-analyses 

revealed that third wave eHealth significantly outperformed inactive control conditions in 

improving anxiety, depression and quality of life outcomes and active control conditions in 

alleviating anxiety and depression with small to medium effect sizes. No statistically 

significant differences were found relative to comparison interventions. Findings from a 

narrative synthesis of participant evaluation outcomes and meta-analysis of participant 

attrition rates provided preliminary support for the acceptability of third wave eHealth. Third 

wave eHealth treatments are efficacious in improving mental health outcomes including 

anxiety, depression and quality of life, but not more so than comparison interventions. 

Preliminary evidence from indices of participant evaluation and attrition rates supports the 

acceptability of these treatments. 
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 The third generation or wave of behavioural and cognitive therapies are characterised 

by a focus on modifying the context and function of private events, rather than modifying 

their form and frequency (Hayes, Villatte, Levin, & Hildebrandt, 2011). That is, an emphasis 

on altering the way in which an individual relates and responds to his or her thoughts, bodily 

sensations and emotions, instead of changing the content or intensity of these behaviours. 

This second-order or contextual change is promoted by targeting processes such as 

experiential acceptance, defusion, attention to the present moment and personal values. 

Moreover, the third wave retains important features of traditional behavioural and cognitive 

therapies such as functional analysis and skills building (Hayes, Masuda, Bissett, Luoma, & 

Guerrero, 2004). Third wave treatments include acceptance and commitment therapy (ACT; 

Hayes, Strosahl, & Wilson, 1999), dialectical behaviour therapy (DBT; Linehan, 1993), 

functional analytic psychotherapy (FAP; Kohlenberg & Tsai, 1991), metacognitive therapy 

(MCT; Wells, 2009), mindfulness-based cognitive therapy (MBCT; Segal, Williams, & 

Teasdale, 2002), schema therapy (Young, 1990), integrative behavioural couple therapy 

(IBCT; Jacobson & Christensen, 1996), the cognitive behavioural analysis system of 

psychotherapy (CBASP; McCullough, 2000), compassion focused therapy and 

compassionate mind training (CFT & CMT; Gilbert, 2010).  

Systematic reviews and meta-analyses of the evidence for the efficacy of third wave 

treatments in improving a range of mental health outcomes have yielded support for ACT (A-

Tjak et al., 2015; Bluett, Homan, Morrison, Levin, & Twohig, 2014; Hacker, Stone, & 

MacBeth, 2016; Lee, An, Levin, & Twohig, 2015), DBT (Kliem, Kroger, & Kosfelder, 2010; 

Panos, Jackson, Hasan, & Panos, 2014), MCT (Normann, van Emmerik, & Morina, 2014), 

MBCT (Chiesa & Serretti, 2011; Piet & Hougaard, 2011), schema therapy (Jacob & Arntz, 

2013), CBASP (Negt et al., 2016), CFT and CMT (Leaviss & Uttley, 2015). These prior 

reviews examined outcomes including personality disorders, substance-related disorders, 
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anxiety disorders, and mood disorders, such as major depressive disorder and chronic 

depression, as well as process measures and satisfaction with life. Cochrane reviews have 

also found third wave therapies to be collectively more effective than treatment-as-usual 

(Churchill et al., 2013) and equally as effective as other psychological therapies (Hunot et al., 

2013) in treating acute depression. However, the quality of the evidence in the 

aforementioned Cochrane reviews was rated as very low. Furthermore, a meta-analytic 

review by Öst (2008) synthesised the results of 29 randomised controlled trials of third wave 

treatments for a range of problems and found that both ACT and DBT had medium 

statistically significant effects relative to comparison conditions. Although none of the 

therapies reviewed by Öst (2008) were judged to fulfil the criteria for empirically supported 

treatments, a narrative review of subsequent research by Kahl, Winter, and Schweiger (2012) 

proposed considering all of these treatments, with the exception of CBASP, as empirically 

supported. In accordance, efforts have been made to improve the dissemination of third wave 

treatments. 

eHealth provides an innovative method of administering therapeutic content with the 

potential to increase access to third wave treatments. eHealth refers to the use of modern 

information technology and electronic communication resources, including internet 

technologies and mobile devices, in the delivery of health care (Oh, Rizo, Enkin, & Jadad, 

2005). Such interventions offer many advantages over traditional methods of delivery. They 

can reach individuals who are restricted by geographical, physical disability, transportation or 

financial barriers and provide flexibility of use by allowing clients to access therapeutic 

content at any time (Proudfoot et al., 2011). Furthermore, eHealth interventions provide high 

treatment fidelity and consistency of care, while reducing therapist time and waiting lists 

(Andersson & Titov, 2014; Cuijpers, van Straten, & Andersson, 2008). Consequently, third 

wave eHealth treatments have been developed and evaluated for a range of problems. 
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Although the reviews cited above support the efficacy of third wave treatments delivered in 

their traditional format, the efficacy of treatments in one format does not necessarily 

generalise to other modes of intervention delivery (Rosen, Glasgow, Moore, & Barrera, 

2015).  

A systematic review by Cavanagh, Strauss, Forder, and Jones (2014) meta-

analytically synthesised the results of 15 randomised controlled trials of mindfulness and 

acceptance-based self-help interventions and found small statistically significant benefits on 

anxiety (g = 0.34) and depression (g = 0.37) outcomes relative to control conditions. 

Similarly, a recent meta-analytic review of 15 randomised controlled trials by Spijkerman, 

Pots, and Bohlmeijer (2016) also found that online mindfulness-based interventions (MBIs) 

were superior to control conditions in improving mental health outcomes, with small to 

medium statistically significant benefits on anxiety (g = 0.22), depression (g = 0.29) and 

well-being (g = 0.23). Although previous systematic reviews and meta-analyses have 

investigated the efficacy of third wave treatments delivered in their traditional format 

(Churchill et al., 2013; Hunot et al., 2013; Öst, 2008) and examined the effectiveness of 

mindfulness and acceptance-based self-help interventions (Cavanagh et al., 2014) as well as 

online mindfulness-based interventions in improving mental health (Spijkerman et al., 2016), 

to date there has not been a review of the evidence base for third wave behavioural and 

cognitive eHealth therapies. The steady increase in citations of “third wave” in the scientific 

literature (Dimidjian et al., 2016) and proliferation of eHealth interventions delivering this 

therapeutic content (Pierce, Twohig, & Levin, 2016) underscores the importance of 

systematically reviewing the evidence for the efficacy and acceptability third wave eHealth 

treatments. 

The primary objective of this systematic review and meta-analysis of randomised 

controlled trials was to determine the efficacy of third wave eHealth treatments in improving 
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mental health outcomes including anxiety, depression and quality of life. Moreover, given 

that studies’ type of comparison condition has been identified as a moderating factor in meta-

analyses (Grist & Cavanagh, 2013), the effects of the treatments were evaluated relative to 

inactive, active control conditions and comparison interventions. In addition, potential 

moderators of the effects of third wave eHealth, including type of intervention, study 

population and risk of bias, were also investigated. The secondary objective was to elucidate 

the acceptability of third wave eHealth treatments as measured by indices of participant 

evaluation, including treatment satisfaction and credibility, as well as participant attrition 

rates. 

Method 

This systematic review and meta-analysis was conducted in accordance with a review 

protocol and adhered to the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA; Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group, 2009). 

Eligibility Criteria 

Types of studies: Randomised controlled trials published in English language peer-

reviewed journals reporting on the efficacy of third wave eHealth treatments in improving 

anxiety, depression or quality of life outcomes relative to inactive (i.e., no treatment or wait 

list), active control conditions and/or comparison interventions. Active control conditions 

were designed to control for the non-specific effects of attention and activity. Studies with a 

dismantling or additive design, comparing the efficacy of components of a third wave 

treatment, were excluded.  

Types of participants: Individuals who participated in trials investigating the efficacy 

of third wave eHealth treatments, with no exclusions on the basis of age, sex/gender, 

ethnicity or morbidity. 
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Types of intervention: Third wave treatments, including ACT, DBT, FAP, MBCT, 

MCT, Schema Therapy, CFT, CBASP, CMT or IBCT, where the main component of the 

intervention was delivered via modern information technology and electronic communication 

resources, including computer, internet, mobile phone, personal digital assistant, smartphone 

or tablet application were eligible for inclusion in the review. In accordance with the previous 

systematic reviews and meta-analyses of third wave treatments (Churchill et al., 2013; Hunot 

et al., 2013; Öst, 2008), mindfulness-based stress reduction (MBSR; Kabat-Zinn, 1990) was 

not included in the current review, nor were mindfulness-based interventions (MBIs) that did 

not explicitly describe their therapeutic approach as one of the aforementioned treatments.  

Types of outcome measures: Valid and reliable measures of anxiety, depression and 

quality of life outcomes at post-treatment. Where two or more measures of the same construct 

were administered in a single study, the primary outcome measure was selected. Secondary 

outcomes of interest were indices of the acceptability of third wave eHealth treatments, 

including self-report measures of treatment satisfaction and credibility, as well as participant 

attrition rates. 

Information Sources 

Studies were identified by searching electronic bibliographic databases including 

PubMed, PsycINFO, Web of Science and the Cochrane Central Register of Controlled Trials 

(CENTRAL) for articles published before 23 October 2015. The reference lists of all selected 

articles were screened for eligible studies as were relevant review articles identified in the 

searches. In addition, an expert in the topic area was contacted to identify eligible studies. 

Trial registries including ClinicalTrials.gov and Nederlands Trial Register were searched for 

study protocols to assess reporting bias in included studies. Seven study authors were 

contacted for further information and clarification where insufficient data were reported, six 

of which provided the requested data. 



48 
  

Search Strategy 

Key search terms relating to third wave behavioural and cognitive eHealth treatments 

were combined with Boolean operators and Medical Subject Headings (MeSH), where 

appropriate. The full electronic search strategies used for PubMed, PsycINFO, Web of 

Science and CENTRAL are reported in Appendix. Database-specific filters for English 

language and humans were used to refine the scope of the search results. 

Study Selection 

Two reviewers (MOC and AM) independently screened the titles and abstracts of 

articles identified in the searches. Full-text papers of all potentially eligible studies were 

retrieved, and the inclusion criteria were applied to each study independently by the two 

reviewers using standardised forms. Discrepancies between the reviewers were resolved 

through consensus. 

Data Collection Process 

Data were extracted from each included study by one reviewer (MOC) using a pre-

piloted data extraction form and checked for accuracy by a second reviewer (AM). Where a 

single study was published in multiple reports, information from all of the publications was 

synthesised and considered as one source. 

Data Items 

Information was extracted from each included study on: author, publication year, 

study population, sample size, percentage of females, mean age, outcome measure(s), 

intervention, comparator, measure(s) of acceptability, attrition rate in each trial arm, follow-

up and method of statistical analysis. 

Risk of Bias in Individual Studies 

The Cochrane Collaboration’s tool for assessing risk of bias in randomised trials 

(Higgins, Altman, & Sterne, 2011) was used to ascertain the validity of the included studies. 
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The tool covers seven evidence-based domains of bias: random sequence generation, 

allocation concealment, blinding of participants and personnel, blinding of outcome 

assessment, incomplete outcome data, selective outcome reporting, and other bias. 

Assessments for each domain comprise a judgement of risk of bias and the support for that 

judgement. Judgements are expressed as high risk, low risk or unclear risk of bias. Risk of 

bias assessments were conducted by two reviewers (MOC and LMH) independently. 

Discrepancies between the reviewers were resolved through consensus. 

Summary Measures 

Hedges’s g effect size was computed using Comprehensive Meta-Analysis software 

Version 3 to estimate the effects of third wave eHealth treatments relative to comparators on 

anxiety, depression and quality of life outcomes at post-treatment. Hedges’s g provides an 

unbiased estimate by correcting for the tendency of Cohen’s d to overestimate effect size in 

small samples (Borenstein, Hedges, Higgins, & Rothstein, 2009). Effect size estimates were 

interpreted in accordance with Cohen (1988): 0.2 represents a small effect, 0.5 a medium 

effect and 0.8 a large effect. In addition, odds ratio was computed to investigate the ratio of 

the odds of participant attrition in third wave eHealth groups relative to comparator 

conditions. A power analysis revealed that a sample size of 146 participants is required to 

detect the difference in attrition rates suggested by the most relevant meta-analytic review 

that investigated participant drop-out (16% vs. 37%; OR = 3.08; Spijkerman et al., 2016). In 

accordance, the current meta-analyses all had 100% power to detect this estimated effect size 

at α = .05. 

Inter-rater agreement was defined as both independent reviewers reporting an 

identical decision. The percentage of inter-rater agreement for study selection, data 

extraction, and risk of bias assessments was calculated by dividing the number of agreements 

by the sum of agreements and disagreements and multiplying the product by 100. The 
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percentage of inter-rater agreement for study selection, data extraction, and risk of bias 

assessments was 89.2%, 100%, and 99.3%, respectively.  

Planned Methods of Analysis 

Meta-analyses were performed to statistically synthesise the results of the included 

studies. Estimates of the effects of third wave eHealth treatments on anxiety, depression and 

quality of life outcomes were calculated relative to inactive, active control conditions, and 

comparison interventions. Given the variability in populations and interventions among 

included studies, these summary effect measures and their 95% confidence intervals were 

calculated using random effects models. The random effects model assumes that the studies 

included in a meta-analysis come from different populations with different average treatment 

effects (Field & Gillett, 2010). Secondary analyses were carried out to investigate potential 

differences in participant attrition between third wave eHealth and inactive, active control 

and comparison intervention conditions. Mixed effects sub-group analyses were conducted to 

investigate differences in overall ES as a function of type of intervention. In line with Davies, 

Morriss, and Glazebrook (2014), interventions were classified as universal, 

selective/indicated, or treatment. Universal interventions did not involve screening for mental 

health symptomology, selective or indicated programmes targeted individuals with an above-

average level of symptomology or risk of developing a disorder, while treatment 

interventions targeted individuals with a diagnosed mental disorder (Graber & Sontag, 2009). 

The heterogeneity between studies in each meta-analysis was assessed by visually 

inspecting forest plots and conducting Q-tests for heterogeneity. The degree of heterogeneity 

was measured using the I2 statistic and interpreted in accordance with Blundell (2014): 25% 

represents low heterogeneity, 50% moderate heterogeneity and 75% high heterogeneity. 

Heterogeneity was investigated by performing sensitivity analyses, excluding studies with 

high standardised residuals from the analyses.  
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Risk of Bias across Studies 

Random effects meta-regression analyses were conducted to investigate the 

moderating effects of the domains of bias on ES. In accordance with Higgins et al. (2011), 

studies with high or unclear risk of bias were compared with those at low risk of bias. In 

meta-regression analyses where a study included more than one comparison condition, the 

most common comparator across studies was chosen (Cavanagh et al., 2014; Spijkerman et 

al., 2016). In addition, funnel plots were visually inspected and Duval and Tweedie’s (2000) 

Trim and Fill procedure was conducted to detect the presence of publication bias across 

studies and assess its impact on the meta-analyses. 

Results 
Study Selection 

A total of 6098 citations were identified through searches of electronic bibliographic 

databases (PubMed n = 971, PsycINFO n = 572, CENTRAL n = 204 and Web of Science n = 

1311), reference lists of previous reviews (n = 1595) and relevant articles (n = 1445). After 

detecting duplicates and screening titles and abstracts for relevance, the full texts of 224 

potentially eligible articles were obtained for further assessment. The inclusion criteria were 

applied to all full text papers and 18 articles were selected for inclusion. A further 3 articles 

that met the inclusion criteria were identified through contacting an expert in the topic area. 

Consequently, 21 studies were included in the systematic review (see Figure 1 for flow 

diagram of study selection). 

Study Characteristics 

The characteristics of the 21 included studies are summarised in Table 1. 

Participants: Studies included a total of 3176 participants. Sample sizes ranged from 

38 to 1002. The mean age of participants in the studies ranged from 18.4 to 52.8 years and 

the proportion of females ranged from 43.4 to 100%. Nine studies recruited from populations 

with somatic illnesses including chronic pain (n = 4), irritable bowel disease (n = 3), obesity  
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Figure 1. Flow diagram of study selection. 

(n = 1) and tinnitus (n = 1). The third wave eHealth treatments evaluated in each of these 

studies aimed to reduce the disabling influence of the respective somatic illness and improve 

participants’ functioning. Individuals with psychological illnesses were recruited in seven 

studies: depression (n = 6) and binge eating disorder (n = 1). The primary outcome in these 

studies were assays of the aforementioned psychological illnesses. Non-clinical populations 

were sampled in the remaining five studies. The interventions administered to these non-

clinical populations aimed to decrease anxious and depressive symptomology (n = 3), 

procrastination (n = 1) as well as increase self-compassion (n = 1).  
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Interventions: Nine studies investigated the efficacy of eHealth interventions based on 

ACT: eight were internet-delivered and one was smartphone-based. Therapist guidance was 

provided in eight of these studies (Buhrman et al., 2013; Hesser et al., 2012; Kristjánsdóttir et 

al., 2013; Lappalainen et al., 2014; Lappalainen, Langrial, Oinas-Kukkonen, Tolvanen, & 

Lappalainen, 2015; Pots et al., 2015; Trompetter, Bohlmeijer, Veehof, & Schreurs, 2015; 

Weineland, Arvidsson, Kakoulidis, & Dahl, 2012), the duration of which ranged from four to 

twelve weeks. Carlbring et al. (2013) and Kivi et al. (2014) tested an eight-week guided 

internet-delivered intervention combining components of behavioural activation and ACT. 

One study evaluated an eight-week guided MBCT program administered via smartphone 

application (Ly, Trüschel et al., 2014), while another examined an unguided internet-

delivered MBCT intervention (Dowd et al., 2015). An offline computer-based CBASP 

treatment was tested by Braithwaite and Fincham (2007) and Cukrowicz and Joiner (2007). 

Three studies evaluated a 10-week guided internet-delivered exposure and mindfulness-based 

intervention “inspired by the third wave of CBT” (Ljótsson, Andersson et al., 2011, p. 4; 

Ljótsson et al., 2010; Ljótsson, Hedman et al., 2011). Glick and Orsillo (2015) investigated 

the efficacy of internet-delivered acceptance-based behaviour therapy. CFT and CMT 

informed the remaining unguided internet-delivered treatments (Kelly & Carter, 2015; 

Shapira & Mongrain, 2010). 

  Comparators: Eight studies compared third wave eHealth treatments with inactive 

(i.e., no treatment or wait list) control conditions. Active control conditions featured in 8 

studies: Internet-based expressive writing, online discussion forum, early memory writing 

exercise, and offline computer-based psychoeducation. Third wave eHealth was compared 

with a comparison intervention in 11 studies. The comparison interventions included face-to-

face ACT, treatment-as-usual, internet-delivered cognitive behaviour therapy, pain 

management psychoeducation, stress management, time management, behavioural strategies, 
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and optimism interventions. In addition, a smartphone application based on behavioural 

activation was used as a comparison intervention as was an offline computer-based 

prevention and relationship enhancement program (ePREP). 

Outcome measures: Seventeen studies included a self-report measure of depressive 

symptoms. Measures of depressive symptoms included the Beck Depression Inventory (Beck, 

Steer, & Carbin, 1988; Beck, Steer, & Brown, 1996), Centre for Epidemiologic Studies 

Depression Scale (Radloff, 1977), depression scale of the Depression Anxiety and Stress 

Scales (Lovibond & Lovibond, 1995), Montgomery Asberg Depression Rating Scale 

(Svanborg & Asberg, 1994) and the depression subscale of the Hospital Anxiety and 

Depression Scale (Zigmond & Snaith, 1983). Anxiety symptomology was assessed in thirteen 

studies; measures included the Beck Anxiety Inventory (Beck, Epstein, Brown, & Steer, 

1988), anxiety scale of the Depression Anxiety and Stress Scales, State-Trait Anxiety 

Inventory (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) and the anxiety subscale 

of the Hospital Anxiety and Depression Scale. Quality of life was assessed in nine studies. 

Measures of quality of life included the Quality of Life Inventory (Frisch, Cornell, 

Villanueva, & Retzlaff, 1992), Short Form Health Survey (SF-8; Ware, Kosinski, Dewey, & 

Gandek, 2001), Irritable Bowel Syndrome Quality of Life Instrument (Patrick, Drossman, 

Frederick, DiCesare, & Puder, 1998) and the World Health Organization Quality of Life-

BREF instrument (WHOQOL Group, 1998). 

Secondary outcomes: Eleven studies included self-report measures of the 

acceptability of the third wave eHealth treatments. Participants rated the treatments as 

satisfactory (Trompetter et al., 2015; Lappalainen et al., 2014; Lappalainen et al., 2015), 

enjoyable (Glick & Orsillo, 2015), useful (Kristjánsdóttir et al., 2013) and helpful 

(Cukrowicz & Joiner, 2007), as measured by the Client Satisfaction Questionnaire (Attkisson 

& Zwick, 1982), visual analogue scales and brief questionnaires, respectively. Four studies 
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administered the Credibility/Expectancy Questionnaire (Borkovec & Nau, 1972; Devilly & 

Borkovec, 2000) and ratings indicated that participants perceived the third wave eHealth 

treatments as credible (Kelly & Carter, 2015; Ljótsson et al., 2010; Ljótsson, Hedman et al., 

2011; Ly, Trüschel et al., 2014). Participants rated the internet-delivered intervention 

administered by Levin, Pistorello, Seeley, and Hayes (2014) within the top 10% of scores on 

the System Usability Scale (Tullis & Albert, 2008). 

Risk of Bias within Studies 

The results of the risk of bias assessment of included studies are presented in Table 2. 

Thirteen studies reported adequate generation of a randomised sequence; eight provided 

insufficient information to judge risk of bias in this domain. Adequate concealment of the 

allocation sequence was reported in 14 studies. Seven studies provided insufficient detail to 

permit judgement of ‘low risk’ or ‘high risk’ of selection bias due to inadequate concealment 

of the allocation sequence. Blinding of study participants and personnel to treatment 

allocation is possible in eHealth trials featuring active control conditions or comparison 

interventions (Tait, Spijkerman, & Riper, 2013). In accordance, seven studies were judged to 

be at low risk of performance bias, while a high risk of bias was present in the remaining 14 

studies due to participants’ knowledge of treatment allocation. Consequently, there was a low 

risk that the self-report outcome measures in the aforementioned seven studies were 

influenced by lack of blinding. Seventeen of the included studies featured intention-to-treat 

analyses, twelve of which had low rates of missing outcome data and were judged to be at 

low risk of attrition bias. Registered protocols that pre-specified the reported study outcomes 

were found for seven studies; protocols could not be found to assess risk of reporting bias in 

the remaining 14 studies. All of the included studies were deemed to be free of other sources 

of bias, such as baseline imbalances in variables strongly related to outcome measures. 
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Syntheses of Results 

The meta-analyses of included studies are summarised in Table 3. 

Depression: Six studies that compared third wave eHealth treatments with inactive 

control conditions reported depression outcomes. A random effects meta-analysis combining 

the results of these studies revealed that third wave eHealth had a medium statistically 

significant effect relative to inactive control (g = 0.52, SE = 0.13, 95% CI = 0.26, 0.77, p < 

.01). Heterogeneity analyses indicated the presence of a low degree of heterogeneity between 

studies (Q = 9.75, 95% CI = -1.17, 20.67, I2 = 48.74). Excluding 2 studies (Carlbring et al., 

2013; Trompetter et al., 2015) with high standardised residuals from the analysis removed 

this heterogeneity (Q = 1.99, 95% CI = -4.87, 8.85, I2 = 0.00) and did not affect the treatment 

effect (g = 0.52, SE = 0.11, 95% CI = 0.29, 0.74, p < .01). 

A random effects meta-analysis of 8 studies that compared third wave eHealth 

treatments with active control conditions showed that third wave eHealth was superior in 

improving depression outcomes with a small effect size (g = 0.29, SE = 0.08, 95% CI = 0.14, 

0.44, p < .01). The analysis featured a low degree of heterogeneity (Q = 10.44, 95% CI = -

4.47, 25.35, I2 = 32.97). 

Nine studies investigated the efficacy of third wave eHealth treatments relative to 

comparison interventions in improving depression outcomes. There was no statistically 

significant difference between the treatments in depression outcomes (g = -0.02, SE = 0.08, 

95% CI = -0.18, 0.15, p = .83; Q = 10.41, 95% CI = -6.95, 27.77, I2 = 23.14). 

 Anxiety: Four studies that compared third wave eHealth treatments with inactive 

control conditions reported anxiety outcomes. Third wave eHealth was significantly more 

efficacious in improving anxiety outcomes with a small effect size (g = 0.32, SE = 0.12, 95% 

CI = 0.09, 0.56, p = .01). Heterogeneity analyses indicated the presence of a low degree of 

variability between studies (Q = 5.02, 95% CI = -2.15, 12.19, I2 = 40.23). 
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A random effects meta-analysis of 6 studies that compared third wave eHealth 

treatments with active control conditions showed that third wave eHealth was superior in 

improving anxiety outcomes with a small effect size (g = 0.31, SE = 0.12, 95% CI = 0.07, 

0.54, p = .01). The analysis featured a moderate degree of heterogeneity (Q = 10.98, 95% CI 

= -0.02, 21.98, I2 = 54.47). Excluding 2 studies (Hesser et al., 2012; Trompetter et al., 2015) 

with high standardised residuals from the analysis removed this heterogeneity (Q = 2.71, 95% 

CI = -4.17, 9.59, I2 = 0.00) and did not affect the small treatment effect (g = 0.35, SE = 0.10, 

95% CI = 0.16, 0.54, p < .01). 

Seven studies investigated the efficacy of third wave eHealth treatments relative to 

comparison interventions in improving anxiety outcomes. There was no difference between 

the treatments in anxiety outcomes (g = 0.00, SE = 0.08, 95% CI = -0.16, 0.17, p = .97; Q = 

3.78, 95% CI = -16.25, 23.81, I2 = 0.00). 

Quality of life: Three studies investigated the efficacy of third wave eHealth 

treatments relative to inactive control conditions in improving quality of life. Third wave 

eHealth was superior in improving quality of life with a small effect size (g = 0.46, SE = 

0.23, 95% CI = 0.00, 0.92, p = .05). Heterogeneity analyses indicated the presence of a 

moderate degree of variability between studies (Q = 5.71, 95% CI = -0.25, 11.67, I2 = 64.96). 

Excluding a study (Carlbring et al., 2013) with a high standardised residual from the analysis 

removed this heterogeneity (Q = 0.18, 95% CI = -0.64, 1.00, I2 = 0.00), but increased the 

estimated effect size (g = 0.68, SE = 0.17, 95% CI = 0.34, 1.03, p < .01). 

A random effects meta-analysis of 3 studies that compared third wave eHealth 

treatments with active control conditions in improving quality of life revealed no statistically 

significant difference between conditions (g = 0.31, SE = 0.32, 95% CI = -0.31, 0.93, p = .33; 

Q = 11.33, 95% CI = 2.71, 19.95, I2 = 82.34). The exclusion of a study (Ljótsson et al., 2010) 
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with a high standardised residual removed this heterogeneity (Q = 0.31, 95% CI = -0.79, 

1.41, I2 = 0.00) and the difference between conditions remained non-significant. 

Four studies investigated the efficacy of third wave eHealth treatments relative to 

comparison interventions in improving quality of life. There was no statistically significant 

difference between the treatments in quality of life (g = 0.22, SE = 0.22, 95% CI = -0.21, 

0.65, p = .31). The analysis featured a high degree of heterogeneity (Q = 12.12, 95% CI = 

2.89, 21.35, I2 = 75.24). Excluding 2 studies (Hesser et al., 2012; Weineland et al., 2012) 

with high standardised residuals did not remove this heterogeneity (Q = 5.07, 95% CI = 0.80, 

9.34, I2 = 80.27). 

Participant Attrition 

Third wave eHealth compared with inactive control: Attrition rates were extracted 

from the 8 studies that compared third wave eHealth treatments with inactive control 

conditions and combined in a random effects meta-analysis. The analysis revealed that 

participant drop-out did not significantly differ between conditions (OR = 1.24, 95% CI = 

0.82, 1.86, p = .30). Heterogeneity analyses indicated no significant variability between 

studies (Q = 5.68, -14.57, 25.93, I2 = 0.00). 

Third wave eHealth compared with active control: Seven of the studies that compared 

third wave eHealth with active control conditions provided participant attrition rates. 

Participant attrition did not significantly differ between conditions (OR = 1.03, 95% CI = 

0.63, 1.66, p = .92). A low degree of heterogeneity was present in the analysis (Q = 9.97, 

95% CI = -2.94, 22.88, I2 = 39.82).  

Third wave eHealth compared with comparison intervention: A random effects meta-

analysis of 10 studies that provided attrition rates revealed no statistically significant 

difference in participant drop-out between treatments (OR = 1.03, 95% CI = 0.79, 1.33, p = 
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.84). Heterogeneity analyses indicated no statistically significant variability between studies 

(Q = 7.86, 95% CI = -17.95, 33.67, I2 = 0.00). 

Table 3 
Meta-analyses of the Effects of Third Wave eHealth Relative to Comparators on Mental Health 
Outcomes and Participant Attrition 
Outcome Comparator N ES 95% CI p 
Depression Inactive control 6 g = 0.52 0.26, 0.77 < .01 
Depression Active control 8 g = 0.29 0.14, 0.44 < .01 
Depression Comparison intervention 9 g = -0.02 -0.18, 0.15 .83 
Anxiety Inactive control 4 g = 0.32 0.09, 0.56 .01 
Anxiety Active control 6 g = 0.31 0.07, 0.54 .01 
Anxiety Comparison intervention 7 g = 0.00 -0.16, 0.17 .97 
Quality of life Inactive control 3 g = 0.46 0.00, 0.92 .05 
Quality of life Active control 3 g = 0.31 -0.31, 0.93 .33 
Quality of life Comparison intervention 4 g = 0.22 -0.21, 0.65 .31 
Participant attrition Inactive control 8 OR = 1.24 0.82, 1.86 .30 
Participant attrition Active control 7 OR = 1.03 0.63, 1.66 .92 
Participant attrition Comparison intervention 10 OR = 1.03 0.79, 1.33 .84 

Sub-group Analyses 

 Sub-group analyses were conducted to investigate differences in ES between 

universal, selective/indicated, and treatment interventions. As shown in Table 4, no 

statistically significant differences were found between the sub-groups on depression, anxiety 

or quality of life outcomes. 

Risk of Bias across Studies 

Funnel plots were produced to explore potential publication bias on summary effect 

measures. A funnel plot of studies that compared third wave eHealth with active control 

conditions on depression outcomes showed some asymmetry. Correction for potential 

publication bias using Duval and Tweedie’s (2000) Trim and Fill procedure reduced the 

effect size from g = 0.29 (95% CI = 0.14, 0.44) to g = 0.16 (95% CI = 0.00, 0.32). No 

evidence of publication bias was detected among studies that compared third wave eHealth 

with inactive control conditions or comparison interventions on depression outcomes. Slight 

asymmetry in a funnel plot of studies that compared third wave eHealth with inactive control 
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conditions on anxiety outcomes was corrected using Trim and Fill: the summary effect 

measure was adjusted from g = 0.32 (95% CI = 0.09, 0.56) to g = 0.25 (95% CI = 0.03, 0.47). 

There was no indication of publication bias among studies that compared third wave eHealth 

with active control conditions or comparison interventions on anxiety outcomes. Similarly, 

no evidence of publication bias was detected among studies that estimated the effects of third 

wave eHealth relative to inactive or active control conditions on quality of life. There was, 

however, slight asymmetry in a funnel plot of studies that compared third wave eHealth with 

comparison interventions: Trim and Fill adjusted the non-significant effect of third wave 

eHealth from g = 0.22 (95% CI = -0.21, 0.65) to g = 0.09 (95% CI = -0.35, 0.53). 

Table 4 
Subgroup Analyses of the Overall Effect Size of Third Wave eHealth on Mental Health Outcomes 
 N g 95% CI Q p 
Depression    1.31 .52 
    Universal 4 0.13 -0.22, 0.48   
    Selective/Indicated 9 0.30 0.06, 0.55   
    Treatment 4 0.45 0.00, 0.90   
Anxiety    1.09 .58 
    Universal 4 0.29 0.03, 0.55   
    Selective/Indicated 6 0.11 -0.09, 0.32   
     Treatment 3 0.17 -0.23, 0.56   
Quality of life    3.00 .08 
    Selective/Indicated 7 0.48 0.21, 0.75   
    Treatment 2 -0.02 -0.51, 0.47   

Meta-regression Analyses 

Meta-regression analyses were conducted to investigate associations between domains 

of bias and ES. Blinding of participants, personnel and outcome assessors was significantly 

associated with depression outcomes, such that studies with an unclear or high risk of bias 

were associated with higher ES (b = 0.39, Z = 2.34, 95% CI = 0.06, 0.71, p = 0.02). Risk of 

selection bias, attrition bias or reporting bias did not significantly moderate depression 

outcomes (p > .05). The domains of bias were not significantly associated with ES for anxiety 

or quality of life outcomes (p > .05). Meta-regression analyses were also conducted to 

investigate the potential moderating effects of intervention delivery mode (i.e., internet-
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delivered, offline computer-based, or smartphone-based), number of intervention sessions, 

and therapist guidance (i.e., with or without) on depression, anxiety, and quality of life 

outcomes. Intervention delivery mode, number of intervention sessions, or therapist guidance 

did not significantly moderate the mental health outcomes (p > .05). In addition, study 

population (i.e., non-clinical, somatic illnesses, or psychological illnesses) was not 

significantly associated with ES for depression, anxiety, or quality of life outcomes (p > .05). 

Discussion 

This systematic review and meta-analysis aimed to determine the efficacy of third 

wave eHealth treatments in improving mental health outcomes including anxiety, depression 

and quality of life. In accordance, 21 randomised controlled trials were included in the 

review. Findings indicated that third wave eHealth significantly outperformed inactive 

control conditions in improving depression, anxiety and quality of life outcomes at post-

treatment, resulting in small to medium effect sizes. Third wave eHealth treatments were also 

found to be significantly more efficacious than active control conditions in alleviating 

depression and anxiety with small effect sizes. No statistically significant differences were 

found relative to comparison interventions. 

For depression outcomes, third wave eHealth treatments produced smaller effect sizes 

relative to active control conditions (g = 0.29) than inactive control conditions (g = 0.52). 

This finding suggests that more stringent study designs yield smaller effect sizes and concurs 

with previous meta-analyses (e.g., Öst, 2008). Moreover, this finding highlights the 

moderating effects of studies’ type of comparison condition in meta-analyses. Interestingly, 

the small statistically significant effect of third wave eHealth compared with inactive control 

conditions on anxiety outcomes (g = 0.32) was analogous to that found relative to active 

control conditions (g = 0.31). This finding is also demonstrated in the individual 

interventional trials synthesised in these analyses that included both inactive and active 
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control conditions. For example, Pots et al. (2015) found that an internet-delivered ACT 

intervention yielded a small statistically significant effect on anxiety outcomes relative to 

both inactive (g = 0.49) and active control conditions (g = 0.41). Conversely, third wave 

eHealth yielded a small statistically significant effect on quality of life relative to inactive 

controls (g = 0.46), but no statistically significant differences were found relative to active 

controls or comparison interventions. Given the emphasis that third wave therapies place on 

quality of life (Forsyth & Sheppard, 2009), this finding is disappointing but such inferences 

should be tempered by the small number of studies synthesised in these meta-analyses.   

In line with these findings, a recent meta-analytic review by Spijkerman et al. (2016) 

found that online mindfulness-based interventions produced small to medium statistically 

significant benefits on depression, anxiety and well-being outcomes at post-treatment relative 

to control conditions. In addition, this recent meta-analytic review also found that effect sizes 

did not significantly vary as a function of study population (i.e., non-clinical, somatic 

illnesses, or psychological illnesses). Spijkerman et al. (2016), however, were unable to 

conduct subgroup analyses based on studies’ type of comparison condition. Similarly, a 

systematic review by Cavanagh et al. (2014) found that mindfulness and acceptance-based 

self-help interventions had small statistically significant benefits on anxiety and depression 

outcomes relative to comparison conditions. Although Cavanagh et al. (2014) included trials 

of books/workbooks, audio recordings and internet-delivered interventions, four of which are 

featured in this review, the current findings support and expand upon their conclusion that 

contextual or third wave treatments can be delivered efficaciously in various formats. 

Conversely, the estimated effects of third wave eHealth treatments in the current review are 

lower than those of third wave therapies delivered in individual and group face-to-face format 

(Öst, 2008). Thus, the efficacy of third wave treatments in their traditional format may be 

attenuated when delivered via eHealth. However, this is a tentative inference, as the overall 
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treatment effect in the aforementioned review of third wave face-to-face therapies was an 

amalgam of a diverse range of somatic and psychological outcomes. 

Perhaps as important as the efficacy of third wave eHealth treatments in improving 

mental health outcomes is their acceptability to participants. In accordance, a narrative 

synthesis of participant evaluation outcomes in the current review provided preliminary 

support for the acceptability of these treatments. Specifically, the third wave eHealth 

interventions were rated as satisfactory, helpful, useful, enjoyable and credible. Furthermore, 

previous research (e.g., Kenardy, McCafferty, & Rosa, 2003; Mitchell & Gordon, 2007) has 

investigated participant attrition as a proxy measure of acceptability and attitudes towards 

eHealth treatments (Davies et al., 2014). Meta-analyses of studies’ attrition rates in the 

current review revealed no statistically significant differences in the odds of participant drop-

out in treatment groups relative to inactive, active control conditions or comparison 

interventions. This finding indicates that the participants perceived the third wave eHealth 

treatments to be as tolerable as the comparison conditions. However, Eysenbach (2005) 

suggests that eHealth trials are often characterised by extremely high drop-out rates – the so-

called law of attrition. In this review, 23% of participants randomised to third wave eHealth 

treatments did not complete post-treatment assessments. Thus, there is a risk that the 

summary effect measures in this review may be exaggerated due to the inclusion of four trials 

that restricted analyses to study completers. 

The included studies varied in their risk of biasing this review’s estimates of the 

efficacy of third wave eHealth treatments. The majority of studies were at low risk of 

selection bias due to adequate random sequence generation (62%) and allocation concealment 

(67%). In contrast, a large proportion of included studies were at high risk of performance 

(67%) and detection bias (67%) mainly due to the preponderance of inactive control 

conditions and self-report measures, respectively. This potential performance and detection 
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bias was significantly associated with higher ES for depression outcomes. An unclear risk of 

reporting bias was common, however, as study protocols could not be found for 67% of trials. 

Consequently, these potential sources of bias in included studies should be carefully 

considered when interpreting the results of this review. 

In addition to risk of bias in included studies, limitations in the review process should 

be taken into consideration. Firstly, this review’s search strategy was restricted to randomised 

controlled trials published in English language peer-reviewed journals – no non-English 

language or grey literature was sought. Thus, language or publication biases may have 

affected the results of this review, as studies with positive findings are more likely to be 

submitted for publication and published in English language journals (Sterne, Egger, & 

Moher, 2011). Given that smaller studies have greater variability in their estimates of a 

treatment’s effect, a meta-analysis in which the estimates of smaller studies are 

disproportionally greater than the population effect size can be indicative of publication bias 

(Field & Gillett, 2010). Correcting for such potential publication bias in this review reduced 

two statistically significant effect size estimates. Secondly, the meta-analyses in this review 

were restricted to data collected at post-treatment assessments. Therefore, the analyses do not 

elucidate whether the beneficial effects of third wave eHealth are sustained over an extended 

period of time. Furthermore, this systematic review featured an extensive search of electronic 

bibliographic databases (PubMed, PsycINFO, Web of Science, & CENTRAL), relevant 

review articles and reference lists of included studies, but yielded a relatively small number 

of studies for inclusion the meta-analyses. However, Valentine, Pigott, and Rothstein (2010) 

argue that even when few studies are found to meet a review’s inclusion criteria, meta-

analysis is more likely to yield a valid conclusion than all other synthesis techniques (e.g., 

narrative summary) as they are based on less transparent processes and on less defensible 

assumptions. A third limitation of this review is that many third wave approaches including 
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DBT, FAP, IBCT, MCT and schema therapy had no eligible studies. Moreover, previous 

literature varies in its categorisation of third wave approaches (Churchill et al., 2013) and 

some (e.g., Hofmann, Sawyer, & Fang, 2010) even argue that these treatments do not warrant 

a separate classification in the family of cognitive behavioural therapies. Despite these 

differing perspectives, this review featured the most comprehensive categorisation of third 

wave approaches to date. A final limitation concerns the diversity in populations sampled and 

outcome measures utilised by studies included in the meta-analyses. However, random 

effects models were employed to account for heterogeneity in study populations. 

Furthermore, this diversity is likely an accurate representation of the scope of third wave 

eHealth treatments. 

With these limitations in mind, the findings of this review have implications for health 

care providers and their clients. The findings suggest that third wave therapies can be 

delivered efficaciously via modern information technology and electronic communication 

resources to a range of community and clinical populations, producing small to medium 

statistically significant improvements in mental health outcomes including anxiety, 

depression and quality of life. Furthermore, sub-group analyses revealed no statistically 

significant differences in effect size as a function of type of intervention: universal, 

selective/indicated, and treatment. Given that third wave approaches focus on promoting 

broad and flexible repertoires and neutralising or reversing the ubiquitous psychological 

processes theorised to be responsible for much human suffering, third wave eHealth may hold 

promise for improving access to mental health services (Clark, 2011) and existing stepped 

care approaches (Firth, Barkham, & Kellett, 2015). However, further research, particularly 

studies investigating third wave universal and treatment eHealth interventions, is necessary to 

substantiate such assertions. In addition, the generalisability of these treatments is limited to 

individuals who have access to internet technologies or mobile devices. Currently, only 
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49.5% of the world’s population are internet users (Internet World Stats, 2016) and 

inequalities exist in the utilisation of information and communication technologies 

(Mendonça, Crespo, & Simões, 2015). Indeed, individuals with low socioeconomic status are 

more likely to experience psychological problems (Hudson, 2005), but less likely to have 

access to the internet (Pew Research Center, 2012). Consequently, the reach of eHealth 

treatments is confined by the digital divide. Moreover, the findings of this review should not 

be generalized to children or adolescents, as they were not represented in the included 

studies.  

The paucity of research into the efficacy of eHealth treatments for children and 

adolescents is reflected in recent systematic reviews (e.g., Arnberg, Linton, Hultcrantz, 

Heintz, & Jonsson, 2014; Stephens & Allen, 2013). In accordance, future research should 

investigate the efficacy of third wave eHealth for children and adolescents in adequately 

powered randomised controlled trials that address the methodological limitations highlighted 

in this review. The findings from a recent open pilot trial of multimodal DBT for school 

refusal show promise for such treatments (Chu, Rizvi, Zendegui, & Bonavitacola, 2015). In 

addition, future research should extend the work of Lappalainen et al. (2014) by investigating 

whether third wave eHealth treatments are non-inferior to existing empirically supported 

therapies. 

In conclusion, the findings of this systematic review and meta-analysis suggest that 

third wave eHealth treatments are efficacious in improving mental health outcomes including 

anxiety, depression and quality of life, but not more so than comparison interventions. 

Preliminary evidence from indices of participant evaluation and attrition rates supports the 

acceptability of these treatments. However, limitations in the included studies and review 

process should be carefully considered when interpreting these findings. Future research 

should focus on evaluating the efficacy of third wave eHealth for underrepresented cohorts 
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including children and adolescents and investigating whether these treatments are non-

inferior to empirically supported therapies. These applications have the potential to improve 

the dissemination of the third wave of behavioural and cognitive therapy and alleviate the 

suffering of those who currently lack access to it. 
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Chapter 3: Study 2 

The following study, ‘Randomized Controlled Trial of a Smartphone Application as 

an Adjunct to Acceptance and Commitment Therapy for Smoking Cessation’, was accepted 

for publication in Behavior Therapy (In Press). The co-authors are Drs Robert Whelan, 

Jonathan Bricker and Louise McHugh. 

Abstract 

There is a major public health need for innovative and efficacious behavioural and cognitive 

interventions for smoking cessation. This randomized controlled trial evaluated the efficacy 

of an acceptance and commitment therapy (ACT) smartphone application in augmenting 

ACT group treatment for smoking cessation. One hundred fifty adults smoking 10 or more 

cigarettes per day were randomly assigned to six weekly group sessions of behavioural 

support, ACT, or ACT combined with the smartphone application. Participants were 

encouraged to make their quit attempts after the third session, and the post-treatment 

assessment occurred three weeks later. Measures of smoking status and ACT processes were 

obtained at baseline, post-treatment and six-month follow-up. Biochemically verified quit 

rates in the combined, ACT and behavioural support groups were 36%, 20% and 24% at post-

treatment, as compared with 24%, 24% and 20% at follow-up. There was no significant 

difference (p = > .999) in the primary outcome of biochemically verified seven-day point-

prevalence abstinence at six-month follow-up between the combined and ACT groups. The 

combined group reported significantly greater smoking reduction, acceptance  and present-

moment awareness than the behavioural support group at post-treatment, but not at follow-up. 

There were no significant differences between the groups in positive mental health. Contrary 

to hypotheses, the ACT group did not display significant improvements in positive mental 

health or ACT processes relative to the behavioural support group at post-treatment or 

follow-up. Implications and directions for future research are discussed. 
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 Smoking is a leading cause of preventable death globally, contributing to almost six 

million deaths per year (Centers for Disease Control and Prevention, 2018). For every person 

who dies as a result of smoking, at least 30 people live with the burden of a serious smoking-

related illness such as cancer, heart disease, diabetes, or chronic obstructive pulmonary 

disease (World Health Organization, 2018). The global economic cost of smoking is 

estimated at €1.3 trillion (Goodchild, Nargis, & Tursan d’Espaignet, 2018). There are 

currently 1.1 billion adult smokers in the world (World Health Organization, 2018). Although 

the vast majority of smokers want to quit (Lebrun-Harris, Fiore, Tomoyasu, & Ngo-Metzger, 

2015), the rates of successful abstinence are sobering. Approximately 3–5% of those who 

attempt to quit without assistance are successful (Hughes, Keely, & Naud, 2004). 

Consequently, there is a major public health need for efficacious and acceptable smoking 

cessation interventions. Systematic reviews have supported psychological interventions in 

promoting smoking cessation, including motivational interviewing (RR = 1.26; Lindson‐

Hawley, Thompson, & Begh, 2015), physician- (RR = 1.66; Stead, Buitrago et al., 2013), 

nurse- (RR = 1.29; Rice, Heath, Livingstone‐Banks, & Hartmann‐Boyce, 2017) and 

telephone-delivered (RR = 1.38; Stead, Hartmann‐Boyce, Perera, & Lancaster, 2013) 

counselling interventions.  

Acceptance and Commitment Therapy (ACT; Hayes, Strosahl, & Wilson, 2012) is a 

contextual cognitive behavioural therapy that has shown promise as a smoking cessation 

intervention (McCallion & Zvolensky, 2015). The psychological inflexibility model that 

underlies ACT proposes six coherently related processes that contribute to smoking 

maintenance and relapse: experiential avoidance (e.g., avoidance of cravings or urges to 

smoke; Roales-Nieto et al., 2016), rigid attachment to self-conceptualizations (e.g., “I have 

no willpower”; Dupont et al., 2015), inflexible attention (e.g., attentional bias toward 

smoking cues; Chanon, Sours, & Boettiger, 2010), fusion with unworkable verbal rules (e.g., 
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“I can have just one”), inaction or impulsivity (e.g., the smaller sooner reward of smoking 

holds more value than the larger later reward of better health; Barlow, McKee, Reeves, 

Galea, & Stuckler, 2017), and disconnection from personal values (e.g., loss of contact with 

value of healthy living; MacLean et al., 2017). ACT promotes smoking cessation by 

cultivating psychological flexibility: the ability to fully contact experiences in the present 

moment without needless defence, and persist in or change behaviour when doing so serves 

one’s values (Hayes, Luoma, Bond, Masuda, & Lillis, 2006; Hayes, Strosahl, Bunting, 

Twohig, & Wilson, 2004). Specifically, mindfulness processes (i.e., acceptance, flexible 

perspective taking, present-moment awareness, and defusion) are used to undermine the 

repertoire-narrowing effects of aversive control and broad, flexible, and effective repertoires 

under appetitive control are built through successively larger patterns of values-committed 

actions. Indeed, as experiential avoidance tends to narrow peoples’ behavioural repertoires in 

key areas, ACT aims to counteract experiential avoidance by promoting mindful engagement 

and to broaden behavioural repertories by helping clients engage in and expand patterns of 

action that are aligned with their personal values (Hayes et al., 2012; Roemer, Orsillo, & 

Salters-Pedneault, 2008).    

A growing body of research supports the efficacy of ACT for smoking cessation. 

Controlled trials have found face-to-face ACT to yield significantly higher smoking cessation 

rates than nicotine replacement therapy (Gifford et al., 2004; N = 76), treatment as usual 

(Davoudi, Omidi, Sehat, & Sepehrmanesh, 2017; N = 70), and cognitive behaviour therapy 

(Hernandez-Lopez, Luciano, Bricker, Roales-Nieto, & Montesinos, 2009; N = 81). ACT has 

also been found to contribute to stop smoking medication outcomes, as a combination of the 

contextual cognitive behaviour therapy and bupropion resulted in significantly higher seven-

day point-prevalence abstinence at one-year follow-up than bupropion-alone (Gifford et al., 

2011; N = 303). In response to these encouraging findings, telephone-delivered (Bricker, 
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Bush, Zbikowski, Mercer, & Heffner, 2014; N = 121) and web-based (Bricker, Wyszynski, 

Comstock, & Heffner, 2013; N = 222) adaptations of ACT for smoking cessation have been 

developed. Intention-to-treat smoking cessation rates from the longest available follow-up 

assessment within each of the aforementioned trials vary widely from 19.45% (Gifford et al., 

2011) to 51.43% (Davoudi et al., 2017) for face-to-face interventions and 11.71% (Bricker et 

al., 2013) to 30.51% (Bricker, Bush et al., 2014) for alternative modes of intervention 

delivery. Thus, it is evident that while ACT interventions for smoking cessation are 

efficacious, there is scope for improving these treatments. 

The smartphone application (app) is an innovative method of delivering therapeutic 

content that has the potential to contribute to face-to-face ACT interventions. Accordingly, 

95% of practitioners surveyed by Pierce, Twohig, and Levin (2016) reported that ACT-

related apps would improve their work with clients – both as an additional support between 

sessions and an ongoing support after face-to-face services have finished. Smartphone apps 

offer considerable advantages for clients: they can augment therapeutic content delivered in 

the clinic with on-the-spot assistance in the individual’s natural environment; provide high 

treatment fidelity and consistency of care; feature visually engaging designs with audio-

visual capabilities; and, unlike internet- or mobile phone-based interventions, can be accessed 

without an internet or cellular connection (Bricker, Mull et al., 2014; Vilardaga, Bricker, & 

McDonell, 2014). Consequently, smartphone apps for smoking cessation are used at an 

increasing rate around the world (Regmi, Kassim, Ahmad, & Tuah, 2017).  

Although there are over 500 smartphone apps for smoking cessation on the market, 

few studies have evaluated their efficacy (Bricker, Mull et al., 2014; Vilardaga et al., 2018). 

A recent systematic review (Regmi et al., 2017) identified only three randomized controlled 

trials of smoking cessation apps, one of which evaluated smartphone-delivered ACT. In that 

trial, Bricker, Mull et al. (2014) evaluated the efficacy of SmartQuit (2Morrow) – an ACT-
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based smartphone app – as a stand-alone smoking cessation intervention. Findings indicated 

promising quit-rates at two-month follow-up (10/98) compared to the National Cancer 

Institute’s QuitGuide (7/98) – a smartphone app with content that follows the U.S. Clinical 

Practice Guidelines (Fiore et al., 2008). Although this difference was not statistically 

significant, there was a significant increase in acceptance of cravings to smoke in the 

SmartQuit (2Morrow) group, but not in the QuitGuide group. Moreover, the ACT-based app 

yielded higher engagement and satisfaction than the comparison intervention.  

Leveraging such eHealth treatments in conjunction with face-to-face services may 

enhance smoking cessation outcomes (Dallery, Kurti, & Martner, 2015). In addition, if a 

portion of clinician-delivered therapeutic content is instead delivered via smartphone app, 

smoking cessation services may have the capacity to treat a larger number of clients (Marsch, 

2015). Although calls have been made to combine smartphone apps with in-person 

interventions (Vilardaga et al., 2014), no study to date has investigated the efficacy of a 

smartphone app in augmenting face-to-face ACT for smoking cessation. The magnitude of 

human suffering and economic cost associated with smoking necessitate the development and 

evaluation of such innovations in behavioural medicine. Furthermore, numerous randomized 

controlled trials have evaluated the impact of ACT for smoking cessation on acceptance of 

cravings to smoke (Bricker et al., 2013; Bricker, Bush et al., 2014; Bricker, Mull et al., 2014; 

Gifford et al., 2004; Gifford et al., 2011), but no published randomized controlled trial has 

investigated the effects of such interventions on measures of other core ACT processes, such 

as defusion, present-moment awareness and valued action.   

This randomized controlled trial evaluated the efficacy of an ACT-based smartphone 

app in augmenting ACT group treatment for smoking cessation. The primary aim was to 

determine if the combined treatment would yield superior smoking cessation outcomes at 

post-treatment and six-month follow-up than ACT or behavioural support group treatment 
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alone. The primary comparison was between the combined and ACT treatments, while the 

longest assessment period – six-month follow-up – was the primary endpoint (Lee, An, 

Levin, & Twohig, 2015; van den Brand et al., 2017). A secondary aim was to elucidate the 

effects of the treatments on the number of cigarettes smoked per day by non-abstinent 

participants. Furthermore, given that ACT takes a positive approach to mental health rather 

than an eliminative approach to narrowly defined problem behaviours (Hayes et al., 2006; 

Trompetter et al., 2013), another aim was to determine the effects of the treatments on 

positive mental health. The final aim was to evaluate the impact of the treatments on the core 

ACT processes of defusion, present-moment awareness, valued action and acceptance of 

cravings to smoke. All outcomes were pre-registered on a public registry (ClinicalTrials.gov 

ID NCT02901171). It was hypothesized that the combined treatment group would 

demonstrate significantly higher abstinence rates than the ACT or behavioural support 

groups. Similarly, it was expected that non-abstinent participants in the combined group 

would report significantly less cigarettes smoked per day than those in the ACT or 

behavioural support groups. In line with the psychological flexibility model, it was also 

predicted that the combined and ACT groups would display statistically significant 

improvements in positive mental health and the core ACT processes of defusion, present-

moment awareness, valued action and acceptance of cravings to smoke relative to the 

behavioural support group. Additional exploratory analyses were conducted to investigate 

smartphone app adherence as a predictor of smoking cessation.  

Method 

Design 

 A multi-arm parallel-group randomized controlled trial was conducted in University 

College Dublin, Ireland. Assessments were completed prior to the treatment, immediately 

after the treatment, and at six-month follow-up. The trial is reported in accordance with the 
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CONSORT guidelines (Schulz, Altman, & Moher, 2010). Ethical approval for the trial was 

provided by the University College Dublin Human Research Ethics Committee. All persons 

provided written informed consent prior to their inclusion in the trial.  

Participants  

 Eligible participants were (a) aged 18 years or older, (b) smoking 10 cigarettes or 

more per day for the past 12 months or more, (c) interested in quitting smoking, (d) willing to 

engage in six weekly group treatment sessions, (d) daily access to a smartphone that was 

compatible with apps from iTunes or Google Play, and (f) not receiving any other treatment 

for quitting smoking. Ineligible individuals were provided with information on alternative 

smoking cessation support services. An a priori power analysis conducted in G*Power (Faul, 

Erdfelder, Buchner, & Lang, 2009) revealed that a total sample size of 150 was required to 

provide 80% statistical power at α = .05 to detect the medium-sized effect (OR = 3.5) on quit 

rates suggested by previous studies of ACT for smoking cessation (Davoudi et al., 2017; 

Gifford et al., 2011). This sample size was pre-registered on a public registry 

(ClinicalTrials.gov ID NCT02901171). Participants were recruited from the community by 

self-selection between December 2016 and September 2017. The combined, ACT and 

behavioural support group treatments were delivered concurrently. As each treatment was 

delivered three times, participants were recruited in three waves to minimize the time 

between baseline assessment and start of treatment. The largest portion of participants were 

recruited through an online source: 23.33% specified Instagram ads, 11.33% Facebook ads, 

9.33% Twitter ads, 5.33% Google AdWords and 15.33% other online sources. The remaining 

participants specified their recruitment source as word of mouth (12.66%), posters (12.00%), 

radio ads (6.66%) and unknown (4.00%). Participant flow through the phases of the trial is 

shown in Figure 1. 
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Figure 1. Participant flow diagram. ACT = acceptance and commitment therapy; CPD = 

cigarettes per day. 
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Procedure 

To safeguard against performance bias, the recruitment materials, study website and 

information sheets were formatted to ensure that participants were blinded to the 

experimental manipulations. The recruitment materials advertised a research study offering 

adults “free help to quit smoking.” Individuals who expressed an interest in participating in 

the trial were directed to the study website to complete a screening survey. Eligible 

individuals were invited to attend an assessment session, during which baseline biochemical 

and self-report measures were administered. After completing baseline measures, participants 

were randomly allocated to the treatment groups. To reduce the risk of selection bias and 

ensure balance of the numbers in each trial arm, the allocation sequence was generated with 

random block sizes of 3, 6 and 9 by a researcher with no clinical involvement in the trial 

using an online randomization tool. This allocation sequence was concealed from the 

researcher (MOC) enrolling participants in sequentially numbered, opaque, sealed envelopes. 

The treatments were delivered to groups ranging in size from 14 to 21 participants. At post-

treatment and six-month follow-up, outcome and process measures were again administered 

and self-reported abstinence was biochemically verified. 

Interventions. A comprehensive manual was developed to standardize the ACT 

group treatment. The treatment was delivered in six weekly 90-min sessions. Each ACT 

session was delivered by both a psychology doctoral student with training in ACT (MOC) 

and a doctoral-level Peer Reviewed ACT Trainer (LMH). As previous research has shown 

that meditative practices can have unintended effects on participants (Kuijpers, van der 

Heijden, Tuinier, & Verhoeven, 2007; Shapiro, 1992), potential adverse effects were 

monitored by the psychologists facilitating the sessions. The first session focused on 

promoting creative hopelessness and values-directed behaviour. Guided meditations, 

exercises, metaphors and interactive inquiry cultivated the processes of present-moment 
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awareness, experiential acceptance and cognitive defusion in sessions two, three and four, 

respectively. In session five, the treatment goals were to weaken participants’ attachment to 

smoking-related self-conceptualizations and strengthen their connection with self-as-context. 

The final session focused on reviewing the aforementioned mindfulness and behaviour 

change processes as well as developing values-based goals and action plans.  

To safeguard against contamination, participants in the ACT condition were treated 

separately to those in the combined condition. The latter received the SmartQuit (2Morrow; 

Bricker, Mull et al., 2014) smartphone app in combination with the ACT group treatment. 

Each participant in the combined group was given a unique access code to activate the app 

after downloading it from iTunes or Google Play. This code linked each participant to their 

app utilization data. Access to the app was provided from the start of the in-person treatment 

until the six-month follow-up assessment. Upon activating SmartQuit (2Morrow), the 

participant was prompted to create a personalized quit plan. In line with the ACT process of 

values clarification, the participant was encouraged to record why quitting smoking is deeply 

important (e.g., setting a positive example for the children) and to upload a photo to 

symbolize this value (e.g., picture of the children). Following this, (s)he was directed to 

complete eight core ACT exercises and track each urge that passed without smoking. 

Completing these activities unlocked 43 exercises, stories and tips in the app’s anytime 

coaching section. These features nurtured psychological flexibility and promoted smoking 

cessation by enhancing acceptance of cravings to smoke (e.g., finger trap metaphor, carry 

cards exercise), encouraging defusion (e.g., leaves on a stream exercise, having the thought 

exercise) and cultivating present-moment awareness (e.g., five senses exercise, stop and 

breathe exercise). The features were presented in audio or video format and accompanied by 

a text transcript.   
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The behavioural support program was delivered in six weekly 90 min group sessions 

according to an evidence-based treatment protocol (Health Service Executive, 2013). Each 

behavioural support session was delivered by both a doctoral-level and a bachelor’s-level 

staff member who had undergone training in smoking cessation from the National Centre for 

Smoking Cessation and Training (NCSCT). The program was delivered using core skills of 

motivational interviewing (Miller & Rollnick, 2013). The first session aimed to increase 

participants’ understanding of their smoking patterns and promote one positive change in 

their personal behaviour. Session two focused on addressing ambivalence and motivation to 

quit as well as planning for a successful quit attempt. Increasing awareness of nicotine 

withdrawal symptoms and how to cope with them, promoting positive behaviour choices and 

supporting a healthy quit attempt through good nutrition and physical activity were the focus 

of sessions three, four and five. The final session of the program aimed to help participants 

identify personal relapse prevention strategies.      

Measures 

 Sociodemographic data including gender, age, years of education, employment status 

and marital status were recorded at baseline. Participants also self-reported smoking-related 

variables, including number of years smoking, living with a person who smokes, and number 

of four closest friends who smoke. Nicotine dependence was measured with the Fagerström 

Test for Nicotine Dependence (Heatherton, Kozlowski, Frecker, & Fagerström, 1991). The 

Commitment to Quitting Smoking Scale (Kahler et al., 2007) measured the state of being 

personally bound to persist in quitting despite potential difficulties, cravings and discomfort.   

Primary outcome measure. Seven-day point-prevalence abstinence was selected as 

the primary outcome measure, as it is a standard outcome in trials of smoking cessation 

(Hughes, Carpenter, & Naud, 2010). The outcome is defined as no smoking at all in the seven 

days preceding the assessment. Self-reported abstinence at post-treatment and six-month 
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follow-up was biochemically verified with a piCO Smokerlyzer carbon monoxide breath test 

monitor (Bedfont Scientific Ltd., 2017). In accordance with the manufacturer’s instructions 

and research on the expired-air carbon monoxide (CO) threshold for verifying smoking status 

(Brose, Tombor, Shahab, & West, 2013; Wee et al., 2015), a CO reading of >10 parts per 

million disconfirmed self-reported abstinence. The longest assessment period – six-month 

follow-up – was the primary endpoint (Lee et al., 2015; van den Brand et al., 2017). 

 Secondary outcome measures. Average number of cigarettes smoked per day by 

non-abstinent participants was selected as a secondary outcome measure, as smoking 

reduction has been shown to increase the probability of future cessation (Hughes & 

Carpenter, 2006). In addition, positive mental health was measured with the 14-item Mental 

Health Continuum Short Form (MHC‐SF; Keyes, 2005). Participants rated the frequency 

with which they experienced facets of positive mental health over the past month on a 6-point 

scale from 0 (never) to 5 (every day); higher scores indicated greater levels of positive mental 

health. A sample item is “how often did you feel that you had something important to 

contribute to society?” A psychometric evaluation by Lamers, Westerhof, Bohlmeijer, ten 

Klooster, and Keyes (2011) supported the measure’s convergent validity, discriminant 

validity and temporal stability. The MHC‐SF displayed an excellent level of internal 

consistency in the present study (Cronbach's α = .91). 

 Process measures. The Avoidance and Inflexibility Scale (AIS; Bricker et al., 2013; 

Farris, Zvolensky, DiBello, & Schmidt, 2015; Gifford et al., 2004) measured participants’ 

willingness to experience internal states associated with smoking. The measure’s 27 items 

were rated on a 5-point scale from 1 (not at all) to 5 (very willing); higher scores reflected 

greater acceptance of internal cues for smoking. A sample item is “how willing are you to 

notice these feelings without smoking?” Previous research by Bricker et al. (2013) supported 
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its concurrent validity. In the present study, the AIS demonstrated acceptable internal 

consistency (Cronbach's α = .78). 

Present-moment awareness over the past week was measured with the Awareness 

subscale of the Philadelphia Mindfulness Scale (Cardaciotto, Herbert, Forman, Moitra, & 

Farrow, 2008). Participants rated its 10 items on a 5-point scale from 1 (never) to 5 (very 

often); higher scores indicated greater levels of present-moment awareness. A sample item is 

“I notice changes inside my body, like my heart beating faster or my muscles getting tense.” 

A psychometric evaluation by Cardaciotto et al. (2008) revealed that the Awareness subscale 

can be administered independently and supported its convergent and discriminant validity. 

This subscale displayed good internal consistency in the present study (Cronbach's α = .80). 

 The Cognitive Fusion Questionnaire (CFQ; Gillanders et al., 2014) measured the 

excessive regulation of behaviour by thoughts. The measure’s 7 items were rated on a 7-point 

scale ranging from 1 (never true) to 7 (always true); higher scores reflected greater cognitive 

fusion. A sample item is “I get so caught up in my thoughts that I am unable to do the things 

that I most want to do.” The CFQ demonstrated good construct validity in previous research 

(Gillanders et al., 2014) and excellent internal consistency in this study (Cronbach's α = .94). 

 Valued living over the past week was measured with the 10 item Valuing 

Questionnaire (VQ; Smout, Davies, Burns, & Christie, 2014). Items were rated on a 7-point 

scale ranging from 0 (not at all true) to 6 (completely true) and summed to produce two 

factors: progress in valued living, and obstruction to valued living. Higher scores on each 

factor reflected greater progress in valued living and obstruction to valued living, 

respectively. A sample item is “I made progress in the areas of my life I care most about.” 

Previous research supported the measure’s convergent and concurrent validity (Smout et al., 

2014). In the present study, reliability analyses revealed satisfactory internal consistencies for 

the progress (Cronbach's α = .83) and obstruction (Cronbach's α = .78) scales. 
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Treatment satisfaction. Participant satisfaction with treatment services was 

measured at post-treatment with a Brief Satisfaction Scale. The measure’s 5 items were rated 

on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree); higher scores 

reflected greater satisfaction with treatment services. A sample item is “overall, I am satisfied 

with the program for quitting smoking.”   

App adherence. Smartphone app adherence data were delivered to a secured server. 

Engagement metrics included full adherence to the SmartQuit (2Morrow) program (i.e., 

earning a Certificate of Completion), and continued usage of the program after the in-person 

treatment (i.e., engagement with the smartphone app after the six-week group treatment). In 

line with Zeng, Heffner, Copeland, Mull, and Bricker (2016), a Certificate of Completion was 

awarded to users for completing four app components: (1) creating a personalized plan for 

quitting using the my quit plan feature, (2) using the tracking feature 10 times to record the 

passage of urges without smoking, (3) visiting the anytime coaching library for access to 43 

on-demand tips and exercises (e.g., magic wand, duration = 1:01min; thought tunes, 1:49min; 

and compassion, 1:07min), and (4) completing eight ACT modules: awareness (2:09min), 

don’t think (1:58min), urge monster (1:35min), are you willing (1:40min), five senses 

(1:21min), leaves on a stream (1:40min), finger trap (1:21min) and having the thought 

(1:04min). It was intended that participants would create a quit plan on the first day of app 

use. Following this, participants were intended to use the app at least twice per day and were 

prompted to do so through morning and evening reminders that appeared on the smartphone 

as push notifications. After completing the core SmartQuit (2Morrow) components and 

earning a Certificate of Completion, participants were encouraged to continue to use the app 

twice per day for the remainder of the six-month program to practice ACT skills and track 

urges passed.  
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Therapist adherence. A random sample of 15% of audio-recorded ACT treatment 

sessions were assessed for treatment fidelity by two trained raters. The raters independently 

assessed the processes covered across each successive 10 min segment of the sessions. 

Cohen’s Kappa coefficient provided a measure of the consistency of their ratings. 

Data Analysis 

The chi-square test for independence and Kruskal-Wallis test with post-hoc Mann-

Whitney U tests analysed nominal- and ordinal-level data, respectively. Cohen’s d was 

computed to provide a standardized measure of effect size (𝑑 =
√( )

). The IBM SPSS 

mixed-effects program (MIXED) was used for repeated measures analysis of continuous and 

categorical outcomes. This program facilitates intention-to-treat (ITT) analysis by 

incorporating all available data from all participants as well as multilevel analysis in which 

time-points are nested within participants (Heck, Thomas, & Tabata, 2014; Heck, Thomas, & 

Tabata, 2012). The models were specified to include fixed effects for time (pre-, post-

treatment, and six-month follow-up), treatment group (behavioural support, ACT, and 

combined), and their interaction (time*treatment). In accordance with best practice guidelines 

(West, Hajek, Stead, & Stapleton, 2005), a worst-case scenario was assumed in which all 

missing seven-day point-prevalence abstinence data at post-treatment and six-month follow-

up were imputed as non-abstinent. Point-prevalence abstinence data were imputed for 17 

participants at post-treatment (combined n = 3, ACT n = 7, behavioural support n = 7) and 18 

participants at six-month follow-up (combined n = 6, ACT n = 3, behavioural support n = 9). 

This primary outcome was coded as a dichotomous variable (abstinent = 1; non-abstinent = 

0), and the combined and ACT groups at baseline served as reference categories. To ensure 

optimal model fit and convergence, less complex models and covariance structures were 

tested, and those with the smallest Akaike information criterion (AIC) were retained (Heck et 

al., 2014; Heck et al., 2012). The models were specified to determine the difference between  
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the treatment groups at each occasion. Missing point-prevalence abstinence data were also 

replaced with multiple imputation and were analysed with binary logistic regression. 

 In accordance with the CONSORT Explanation and Elaboration document (Moher et 

al., 2010), significance testing of baseline differences between randomised groups was not 

performed. Although testing for baseline imbalance is prevalent in randomised controlled 

trials, this practice is philosophically unsound and may mislead researchers and readers (de 

Boer, Waterlander, Kuijper, Steenhuis, & Twisk, 2015; Senn, 1994). When randomisation is 

performed correctly, the groups in a trial are, by definition, samples from the same 

population, and any significant p-values must be interpreted as statistical artefacts (de Boer et 

al., 2015). Consequently, significance testing of baseline imbalance in randomised controlled 

trials is tantamount to investigating the probability of a difference occurring by chance that is 

already known to have occurred by chance (Altman, 1985; Hills, 2017).    

Results 

Participant Characteristics 

Sociodemographic characteristics, process and smoking-related variables at baseline 

are shown in Table 1. Data were available for 133 participants at post-treatment (attrition rate 

11.33%) and 132 participants at six-month follow-up (attrition rate 12.00%). Chi-square 

analyses revealed that the proportion of participants who provided data did not differ 

significantly between the groups at post-treatment, χ2 (2, 150) = 2.12, p = .346, or six-month 

follow-up, χ2 (2, 150) = 3.41, p = .182. 

Participant Satisfaction and Utilization  

In comparison to the behavioural support group, participants in both the combined and ACT 

groups reported significantly greater satisfaction with their treatment, greater agreement that 

it was helpful, suited to their needs, and of high quality, and were more likely to recommend 

it to a family member or friend. Participants in the combined group were also significantly 



101 

 
 

more likely to recommend their treatment to a family member or friend than those in the ACT 

group (see Table 2). The number of sessions attended by participants in both the combined 

and ACT groups was also significantly greater than that of the behavioural support group. In 

terms of app utilization, 86% of participants in the combined group activated the SmartQuit 

(2Morrow) program. Twenty-eight percent of users earned a certificate of completion by (1) 

creating a personalized quit plan, (2) completing eight ACT modules, (3) using the app’s 

tracking feature 10 times to record the passage of smoking urges, and (4) visiting the app’s 

anytime coaching library for access to on-demand tips and exercises. It took the fully 

adherent users a median of 24.79 days (IQR = 17.09–31.09) to complete the program. 

Overall, the combined group completed a mean of 56.48% (SD = 36.69) of the  program. 

Fifty percent of participants continued to use the app after the in-person treatment. 

Treatment Fidelity 

The degree of agreement between the independent raters who classified the ACT 

processes from the random sample of audio-recorded treatment sessions was calculated based 

on 51 segments. The Kappa Measure of Agreement value was statistically significant, κ = 

.766, p < .001. According to Peat (2001), this value represents good agreement. Specifically, 

the independent raters consistently classified 27% of the segments as defusion, 20% as 

acceptance, 14% as psychoeducation, 12% as contact with the present moment, 4% as values 

and 2% as committed action. 

Primary Outcome Measure 

 A fixed-effects model fit the data optimally to elucidate the impact of the treatments 

on seven-day point-prevalence abstinence. The primary comparison between the combined 

and ACT groups revealed biochemically verified quit-rates of 36% and 20%, respectively, at 

post-treatment, OR = 0.44, p = .079, 95% CI [0.18, 1.10]. Abstinence rates in the combined 

and behavioural support (24%) groups were not significantly different at post-treatment, OR  
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= 0.56, p = .193, 95% CI [0.23, 1.34]. At the primary endpoint of six-month follow-up, the 

biochemically verified quit-rate was 24% in the combined group versus 24% in the ACT 

group, OR = 1.00, p = > .999, 95% CI [0.40, 2.51], and 20% in the behavioural support 

group, OR = 0.79, p = .630, 95% CI [0.31, 2.05]. Furthermore, abstinence rates in the ACT 

and behavioural support groups were not significantly different at post-treatment, OR = 1.26, 

p = .630, 95% CI [0.49, 3.27], or six-month follow-up, OR = 0.79, p = .630, 95% CI [0.31, 

2.05].  

Missing data were also replaced with logistic regression multiple imputation. Binary 

logistic regression analyses revealed that participants in the combined condition were not 

significantly more likely to be abstinent at post-treatment than those in the ACT, OR = 0.61, 

p = .262, 95% CI [0.26, 1.45], or behavioural support conditions, OR = 0.64, p = .332, 95% 

CI [0.27, 1.56]. Similarly, abstinence rates in the combined condition at six-month follow-up 

were not significantly different to those of the ACT, OR = 0.85, p = .732, 95% CI [0.35, 

2.10], or behavioural support conditions, OR = 0.94, p = .903, 95% CI [0.34, 2.60]. 

Furthermore, abstinence rates in the ACT and behavioural support conditions were not 

significantly different at post-treatment, OR = 1.06, p = .905, 95% CI [0.40, 2.78], or six-

month follow-up, OR = 1.10, p = .856, 95% CI [0.39, 3.12]. 

Secondary Outcome Measures 

A multilevel model examined the effects of the treatments on non-abstinent 

participants’ number of cigarettes smoked per day. The trajectories for the treatment groups 

are depicted in Figure 2. As shown in Table 3, non-abstinent participants in the combined 

group reported a significant reduction in number of cigarettes smoked per day at post-

treatment (p = < .001) and six-month follow-up (p = < .001) relative to baseline. Similarly, 

non-abstinent participants in the combined group reported significantly less cigarettes 

smoked per day at post-treatment relative to those in the behavioural support (p = .013) and 
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ACT groups (p = .017). At six-month follow-up, the number of cigarettes smoked per day by 

non-abstinent participants in the combined group was not significantly different to that of the 

behavioural support (p = .759) or ACT groups (p = .930). The number of cigarettes smoked 

per day by non-abstinent participants in the ACT and behavioural support groups was not 

significantly different at post-treatment (p = .921) or six-month follow-up (p = .689).  

 

Figure 2. Trajectories for non-abstinent participants’ number of cigarettes smoked per day by 

treatment group over time. ACT = acceptance and commitment therapy; error bars represent 

standard errors.  

To elucidate the treatments’ impact on positive mental health, a multilevel model was 

specified. The combined group showed no significant difference relative to baseline positive 

mental health at post-treatment (p = .156) or six-month follow-up (p = .198). Similarly, the 

behavioural support and ACT groups were not significantly different to the combined group 

at post-treatment (p = .594; p = .865) or six-month follow-up (p = .470; p = .990). The 
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positive mental health reported by participants in the ACT group was not significantly 

different to that of the behavioural support group at post-treatment (p = .491) or six-month 

follow-up (p = .457). 

Process Measures 

Acceptance of cravings to smoke increased significantly in the combined group at 

post-treatment (p = < .001) and six-month follow-up (p = .009) relative to baseline. The 

combined group’s acceptance of cravings to smoke was not significantly different to that of 

the ACT group at post-treatment (p = .465) but was greater than that of the behavioural  

support group (p = .039). At six-month follow-up, the combined group’s acceptance of 

cravings to smoke was not significantly different to that of the ACT (p = .549) or behavioural 

support groups (p = .632). Acceptance of cravings to smoke in the ACT group was not 

significantly different to that of the behavioural group at post-treatment (p = .181) or six-

month follow-up (p = .283). Present-moment awareness increased significantly in the 

combined group at post-treatment (p = .005), but not six-month follow-up (p = .255), relative 

to baseline. The combined group’s present-moment awareness was not significantly different 

to that of the ACT group at post-treatment (p = .602) but was greater than that of the 

behavioural support group (p = .031). Present-moment awareness in the combined group at 

six-month follow-up was not significantly different to that of the ACT (p = .794) or 

behavioural support (p = .111) groups. In addition, the ACT group’s present-moment 

awareness was not significantly different to that of the behavioural support group at post-

treatment (p = .103) or six-month follow-up (p = .175).  

Cognitive fusion decreases in the combined condition did not reach statistical 

significance at post-treatment (p = .154) or six-month follow-up (p = .140) relative to 

baseline. The combined group’s cognitive fusion was not significantly different to that of the 

ACT or behavioural support groups at post-treatment (p = .702; p = .487). Similarly, the 
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cognitive fusion reported by participants in the ACT group was not significantly different to 

that of the behavioural support group at post-treatment (p = .290). At six-month follow-up, 

the combined group showed no significant difference in cognitive fusion relative to the ACT 

group (p = .834), but the behavioural support group displayed a significant decrease relative 

to the combined (p = .023) and ACT groups (p = .036). Valued living in the combined group 

displayed no significant difference at post-treatment (Progress: p = .501; Obstruction: p = 

.165) or six-month follow-up (Progress: p = .981; Obstruction: p = .514) relative to baseline. 

Similarly, valued living in the behavioural support and ACT groups was not significantly 

different to that of the combined group at post-treatment (Progress: p = .850; p = .775; 

Obstruction: p = .537; p = .319) or six-month follow-up (Progress: p = .339; p = .921; 

Obstruction: p = .479; p = .806). The ACT group’s valued living was not significantly 

different to that of the behavioural support group at post-treatment (Progress: p = .927; 

Obstruction: p = .719) or six-month follow-up (Progress: p = .384; Obstruction: p = .339). 

Table 4 

Hierarchical Logistic Regression Predicting Smoking Cessation at Six-month Follow-up  

Predictor X2 B SE Wald df p OR 

Step 1 2.64       

Commitment  0.10 0.06 2.49 1 .115 1.11 

Step 2  5.84*       

Commitment  0.09 0.07 1.70 1 .193 1.09 

Adherence  1.75 0.74 5.65 1 .017* 5.76 

Note. B = regression coefficient; SE = standard error; df = degrees of freedom; OR = odds ratio; X2 = chi-square. 

*p < .05.     

Smartphone App Data 

The biochemically verified quit rate at post-treatment was 57.14% among participants 

who were fully adherent to the smartphone app as compared with 27.77% among those who 

were not fully adherent, OR = 3.47, p = .060, 95% CI [0.95, 12.67]. At six-month follow-up, 
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the odds of seven-day point-prevalence abstinence were over six times higher among fully 

adherent users (quit rate: 50.00%) as compared with those who were not fully adherent (quit 

rate: 13.88%), OR = 6.20, p = .012, 95% CI [1.49, 25.72]. There was no statistically 

significant difference in baseline commitment to quitting smoking between those who were 

fully adherent to the smartphone app and those who were not, t(48) = -1.00, p = .322, 95% CI 

[-5.25, 1.76]. Moreover, a hierarchical logistic regression analysis revealed that app 

adherence significantly predicted smoking cessation at six-month follow-up over and above 

baseline commitment to quitting (see Table 4). Sixty-one percent of participants who were 

abstinent at post-treatment continued to use SmartQuit (2Morrow) after the in-person 

treatment. Among participants who were abstinent at post-treatment, 63.64% of those who 

continued to use the smartphone app after the in-person treatment were abstinent at six-month 

follow-up versus 14.29% among those who discontinued use, OR = 10.50, p = .060, 95% CI 

[0.91, 121.39].    

Discussion 

This randomized controlled trial was the first to investigate the efficacy of a 

smartphone app in augmenting face-to-face ACT for smoking cessation. The primary 

comparison between the combined and ACT conditions revealed a non-significant difference 

in their abstinence rates of 36% and 20%, respectively, at post-treatment. Similarly, the 

abstinence rate in the behavioural support condition (24%) was not significantly different to 

that of the combined condition at post-treatment. At primary endpoint of six-month follow-

up, no significant differences in abstinence rates were found between the combined (24%), 

ACT (24%) and behavioural support conditions (20%). The combined condition, however, 

was found to be significantly more efficacious than the behavioural support and ACT 

conditions in helping non-abstinent participants reduce their number of cigarettes smoked per 

day at post-treatment, but not at follow-up. With regard to ACT processes, participants in the 
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combined condition demonstrated significantly greater present-moment awareness and 

willingness to experience internal states associated with smoking than those in the 

behavioural support condition at post-treatment, but not at follow-up. Contrary to hypotheses, 

the combined and ACT conditions did not yield significant improvements in positive mental 

health, cognitive fusion or valued living relative to the behavioural support condition. In 

terms of acceptability, treatment satisfaction and utilization were significantly greater for 

participants in the combined and ACT conditions than for those in the behavioural support 

condition.  

Overall, comparisons between the combined and ACT conditions in smoking 

outcomes at six-month follow-up did not support the efficacy of the smartphone app in 

augmenting face-to-face ACT for smoking cessation. Furthermore, although the smoking 

cessation outcomes in the combined and ACT conditions were comparable to the 14.8–27.9% 

ITT abstinence observed at six-month follow-up in previous controlled trials of face-to-face 

ACT for smoking cessation (Gifford et al., 2004, 2011; Hernandez-Lopez et al., 2009), they 

were not superior to those produced by the behavioural support group treatment. The high 

levels of treatment satisfaction reported by participants in the combined and ACT conditions 

were also consistent with previous controlled trials of face-to-face (Gifford et al., 2004, 2011; 

Hernandez-Lopez et al., 2009), telephone-delivered (Bricker, Bush et al., 2014), smartphone-

delivered (Bricker, Mull et al., 2014) and web-based (Bricker et al., 2013) ACT interventions 

for smoking cessation. Given the natural tendency, cultural instruction (Hayes et al., 2012) 

and implicit attributional message in popular smoking cessation treatments (Gifford et al., 

2004) to quit smoking by altering the form or frequency of aversive internal states (i.e., 

withdrawal symptoms), acceptance-based treatments offer a radically different approach 

which aims to alter the context and function of such experiences. As 93% of the participants 

randomized to the combined and ACT conditions reported making a previous quit attempt, 
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their high level of treatment satisfaction may be accounted for by the unconventional and 

counterintuitive nature of ACT for smoking cessation.   

On average, participants in the combined, ACT and behavioural support conditions 

attended 54%, 50% and 24% of sessions, respectively. In line with this finding, a systematic 

review of group-delivered behavioural interventions for smoking cessation by Stead, Carroll, 

and Lancaster (2017) found that trials in which participants had agreed to attend group 

sessions prior to randomization often had low therapy session attendance. Conversely, 

participants in a trial of group-based ACT for smoking cessation by Hernandez-Lopez et al. 

(2009) were provided with financial incentives and attended 71% of treatment sessions. In 

accordance, recent research has shown contingency management to be a promising means of 

increasing therapy session attendance (Fitzsimons, Tuten, Borsuk, Lookatch, & Hanks, 2015; 

Kropp, Lewis, & Winhusen, 2017).  

The significant increases in smoking-specific acceptance and present-moment 

awareness in the combined group at post-treatment were in line with the psychological 

flexibility model (Hayes et al., 2012) and indicate that this intervention affected its intended 

processes of change. These post-treatment findings contribute to a growing body of empirical 

support for the role of experiential acceptance in smoking cessation (Bricker et al., 2013; 

Bricker, Bush et al., 2014; Bricker, Mull et al., 2014; Gifford et al., 2004, 2011). The 

acceptance and present-moment awareness exhibited by the combined group at post-

treatment were not significantly different to those of the ACT group. Moreover, no 

significant differences in acceptance or present-moment awareness were found between the 

combined, ACT and behavioural support groups at six-month follow-up. Also unexpected 

was the finding that valued living and cognitive defusion in the combined and ACT groups 

were not significantly greater than those of the behavioural support group. However, this 

finding may be due to the inclusion of instruments that assessed valued living and cognitive 
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fusion in generalized contexts. The development of more context-specific measures of 

values-directed behaviour and cognitive fusion could facilitate a more fine-grained 

investigation of these processes in the context of smoking cessation.   

The non-significant effects of the treatments on positive mental health may be 

attributable to a ceiling effect, as 91% of the sample reported flourishing (42%) or moderate 

(49%) mental health at baseline. This hypothesis could be tested in future research by 

evaluating the efficacy of a smartphone app (e.g., Vilardaga et al., 2018) in augmenting face-

to-face ACT for smokers with mental health difficulties. Indeed, clinical populations have a 

higher smoking prevalence (Weinberger, Streck, Pacek, & Goodwin, 2018) and cessation is 

associated with reductions in mental health difficulties (Taylor et al., 2014). 

Although smoking cessation rates in the combined condition were not significantly 

different to those in the ACT or behavioural support conditions at post-treatment, they were 

descriptively higher. The smoking cessation rate in the combined condition at post-treatment 

(36%), however, was not maintained at six-month follow-up (24%). The smartphone app 

utilization data suggest that increasing app engagement could be a possible means of 

maintaining the therapeutic gains observed at post-treatment in the combined condition. 

Indeed, participants in the combined condition who were fully adherent to the smartphone 

app had over six times the odds of abstinence at six-month follow-up of those who were not 

fully adherent, while participants who continued to use the app after the in-person treatment 

had over 10 times the odds of abstinence at six-month follow-up of those who discontinued 

use. The app utilization data, however, showed that engagement is predictive of abstinence 

but did not provide evidence of causation.  

The limitations of this randomized controlled trial should be taken into account when 

making inferences from its findings. Firstly, the primary outcome of seven-day point-

prevalence abstinence was verified by an expired CO breath sample. As CO testing only 
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detects recent smoking (half-life = 2–3 hours), analysis of cotinine concentration (plasma, 

saliva or urine) would have provided a more sensitive and specific means of biochemical 

verification (West et al., 2005). A second limitation of this trial is that it did not feature a 

smartphone app-only treatment condition. As stand-alone interventions, smoking cessation 

apps have an enormous reach with the potential for population-level impact at a relatively 

low cost (Bricker, Mull et al., 2014). In addition, smoking cessation smartphone apps hold 

promise for existing stepped care approaches (Sanford, 2018). Future research, therefore, 

should compare the efficacy of smartphone-delivered behavioural interventions with group-

delivered interventions for smoking cessation. A third limitation of this trial is that the 

longest assessment period was limited to six-month follow-up. Given that abstinence at 

twelve-month follow-up has been found to be a strong predictor of long-term smoking 

cessation (Nohlert, Öhrvik, Tegelberg, Tillgren, & Helgason, 2013), future research should 

evaluate the smoking cessation outcomes of similar blended interventions at twelve-month 

follow-up. A final limitation of this trial is that it did not include a measure of homework 

adherence. Although homework assignments were an integral component of the three 

interventions, the extent to which participants reported completing these assignments was not 

assessed. This may have allowed a potential third variable to have a confounding effect on 

the trial’s results, as homework adherence has been found to display statistically significant 

associations with positive outcomes in other contextual CBTs (Crane et al., 2014; Parsons, 

Crane, Parsons, Fjorback, & Kuyken, 2017). Consequently, imbalances in homework 

adherence in this trial may have concealed or accounted for differences between the groups. 

Future research should address this limitation by incorporating a formal measure of 

homework adherence and investigating group differences on this variable.  

Future studies should aim to identify the factors that promote user engagement with 

ACT-based smartphone apps. Potential avenues for future research to investigate include the 
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provision of monetary or prize incentives (Marsch, 2015), gaming elements, and tailoring 

ACT skills training to the user’s challenges and needs in a given moment (Bricker et al., 

2017). Another important avenue for future research is to investigate the sequential use of a 

smartphone app as an aftercare program that directly follows a face-to-face ACT treatment. 

As the present study was designed to compare a blended intervention with a nonblended face-

to-face intervention, it did not elucidate the specific contribution of the SmartQuit (2Morrow) 

program. Future work could explicate this by evaluating the effects of SmartQuit (2Morrow) 

relative to a comparison app as an adjunct to in-person treatment.  

In conclusion, the combined treatment was found to be acceptable and efficacious in 

promoting smoking reduction, acceptance and present-moment awareness at post-treatment. 

However, smoking cessation outcomes were comparable across the combined, ACT and 

behavioural support conditions. Future studies of this novel approach to treatment delivery 

have the potential to provide innovation in the pursuit of efficacious behavioural and 

cognitive therapies for smoking cessation.   
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Chapter 4: Study 3 

The following study, ‘The Development and Preliminary Psychometric Properties of 

the Values Wheel’, was published in the Journal of Contextual Behavioral Science, vol. 12 

(2019), 39–46. The co-authors are Ms Aisling Tennyson, Ms Mary Timmons and Dr Louise 

McHugh. 

Abstract 

In Acceptance and Commitment Therapy (ACT), personal values function as motivational 

guideposts for behaviour change and adaptive functioning. The continued empirical progress 

of this process-based therapy necessitates the development and evaluation of measures of 

values-directed behaviour. This study reports on the preliminary psychometric properties of 

the Values Wheel: a new psychometric instrument designed and manufactured to provide an 

idiographic and weighted index of clients’ values-directed behaviour. One hundred fifty 

adults attended an assessment session on an individual basis to complete a values card sort 

task, Values Wheel and questionnaire measures of positive mental health, psychological 

distress and ACT processes. To investigate temporal stability, 39 participants completed two 

subsequent assessment sessions – each separated by a two-week interval. The Values Wheel 

demonstrated evidence of temporal stability with large correlations between the scores 

obtained on the three occasions. Small correlations with indices of valued living provided 

preliminary support for the measure’s construct validity, whereas criterion-related validity 

was partially supported by small correlations with positive mental health and stress. Although 

this empirical support was not as strong as desired, the Values Wheel may hold potential as a 

measure of values-directed behaviour with a broad scope of application in diverse contexts 

and languages. 
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 The promotion of personal values as a source of motivation for behaviour is central to 

a number of models of psychological intervention. In motivational interviewing (Miller & 

Rollnick, 2002), clients’ values are theorized to function as motivational guideposts for 

behaviour change and adaptive human functioning (Wagner & Sanchez, 2002). An emphasis 

on values-based action as a means to enhance psychological health is also evident in positive 

psychology interventions (e.g., Sheldon, Kasser, Smith, & Share, 2002) and contextual 

cognitive behavioural therapies (e.g., behavioural activation; Kanter, Puspitassari, Santos, & 

Nagy, 2014). The psychological flexibility model, which underlies Acceptance and 

Commitment Therapy (ACT; Hayes, Strosahl, & Wilson, 2012), shares this emphasis on 

values-guided behaviour. In ACT, mindfulness processes (i.e., acceptance, defusion, present-

moment awareness, and flexible perspective taking) are used to undermine the repertoire-

narrowing effects of aversive control in the form of experiential avoidance and broad, flexible 

and effective repertoires under the control of appetitive stimuli are built through successively 

larger patterns of values-committed actions. Meaning, purpose and vitality are cultivated in 

ACT by clarifying or constructing valued life directions and pursuing goals that enact 

movement in those directions (Dahl, Plumb, Stewart, & Lundgren, 2009).    

From an ACT perspective, values are conceptualized as verbally constructed 

consequences of ongoing and dynamic patterns of behaviour which are free from aversive 

control and establish predominant reinforcers for that behaviour – reinforcers that are 

intrinsic in engagement in the valued pattern of behaviour itself (Wilson & DuFrene, 2009). 

This ACT perspective is grounded in behaviour analysis and a contemporary contextual 

behavioural account of language and cognition known as relational frame theory 

(RFT; Hayes, Barnes-Holmes, & Roche, 2001). Behaviour analysts have conceptualized 

values as a form of establishing operation: a variable that increases the reinforcing effect of a 

particular reinforcer (e.g., food deprivation increases the reinforcing effect of food; Leigland, 
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2005; Michael, 1982). From an RFT point of view, values are seen as a variety of verbal 

establishing operations, where verbal is defined as involving relational framing as per the 

RFT account of language. According to this account, values are motivative augmental rules, 

that is, relational networks (i.e., rules prescribing values) that modify the degree to which 

previously established consequences function as reinforcers (Barnes-Holmes et al., 2001). 

Simply put, values make the typical consequences of behaving in accordance with those 

values more motivating (Dahl et al., 2009). 

To date, findings from basic, analogue, and applied research have been promising and 

provided empirical support for this account of values-based action. Research by Ju and Hayes 

(2008) substantiated this basic account of values as a source of motivation for behaviour by 

providing an experimental demonstration of motivative augmenting. Further basic research 

has supported this account by demonstrating the transformation of conditioned consequential 

functions (Hayes, Kohlenberg, & Hayes, 1991; Whelan & Barnes-Holmes, 2004; Whelan, 

Barnes-Holmes, & Dymond, 2006). Analogue studies have also provided empirical support 

for the effects of valuing on important clinically relevant behaviours. For example, an 

analogue study by Katz, Catane, and Yovel (2016) found that participants spent more time on 

repetitive therapeutic tasks when construed as valued behaviour promotion, as opposed to 

symptom reduction. Similarly, participants have been shown to demonstrate higher tolerance 

of pain when it is contextualized as part of valued action (Branstetter-Rost, Cushing, & 

Douleh, 2009; Páez-Blarrina et al., 2008). A motivational context of values has also been 

found to mitigate physiological stress responses to a standardized social stressor (Creswell et 

al., 2005; Gregg, Namekata, Louie, & Chancellor-Freeland, 2014). In the domain of applied 

research, studies have supported pure values-based interventions in improving academic 

performance (Chase et al., 2013) and the engagement of direct care staff with their clients 

(Castro, Rehfeldt, & Root, 2016). Multi-component ACT interventions that promote valuing 
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and committed action processes have also demonstrated efficacy in treating mood (Twohig & 

Levin, 2017), anxiety (Swain, Hancock, Hainsworth, & Bowman, 2013), impulse-control 

(Twohig & Woods, 2004; Woods, Wetterneck, & Flessner, 2006) and substance-related 

disorders (Lee, An, Levin, & Twohig, 2015). Given the centrality of values-directed 

behaviour to this process-based therapy, the empirical progress of ACT necessitates the 

development and evaluation of measures of values-directed behaviour.   

Although the development of psychometric instruments to assess values-directed 

behaviour is in its infancy (Dahl, 2015), a number of self-report measures have emerged. One 

such measure is the Chronic Pain Values Inventory (CPVI; McCracken & Yang, 2006). The 

CPVI has demonstrated evidence of reliability and validity but has limited generalizability, as 

it was developed to assess values-directed behaviour specifically for persons who suffer with 

chronic pain. More general measures of values-based action have also been developed. The 

Valued Living Questionnaire (VLQ; Wilson, Sandoz, Kitchens, & Roberts, 2010) assesses 10 

domains of valued living and has shown good psychometric properties in a nonclinical 

population. A revision of the VLQ, the Valued Living Questionnaire-2 (VLQ-2; Wilson & 

DuFrene, 2009), assesses 12 domains of valued living on six rating scales: possibility, current 

importance, overall importance, action, satisfaction with level of action, and concern. The 

VLQ and VLQ-2, however, focus on the broad domains of living in which values are enacted 

(e.g., work, parenting), rather than the extent to which values function as guides for 

behaviour in these domains (Lundgren, Luoma, Dahl, Strosahl, & Melin, 2012). The Engaged 

Living Scale (ELS; Trompetter et al., 2013) and Valuing Questionnaire (VQ; Smout, Davies, 

Burns, & Christie, 2014) have been developed to assess valued living without respect to 

specific life domains and have both demonstrated evidence of reliability and validity. Given 

that values clarification has been conceptualized as the first important step in values work 

(Dahl et al., 2009), a potential limitation of these measures is that, in the absence of 
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identifying their personal values, respondents may be unable to report on the extent they 

follow their personal values as guides for their actions. In accordance, the Personal Values 

Questionnaire (PVQ; Blackledge & Ciarrochi, 2006) requires respondents to describe their 

personal values across nine domains of living and rate their success, commitment, 

importance, motives and desire for greater values-based action in each domain.  

Contrary to the aforementioned questionnaire measures, Lundgren et al. (2012) 

developed a measure of values-directed behaviour which uses the visual analogy of a 

dartboard: the Bull’s-Eye Values Survey (BEVS). The BEVS has demonstrated good 

psychometric properties and facilitates the process of identifying personal values, measuring 

values attainment and assessing persistence in the face of barriers in a way that is interesting 

and engaging for respondents. Unlike the CPVI, VLQ and PVQ, the BEVS does not account 

for the importance that respondents place on each of their values. Consequently, important 

values are not weighted more heavily than those that are less important – even though 

enacting an important value may entail a greater sense of vitality than enacting a relatively 

unimportant value (McCracken & Yang, 2006). Conversely, Hickey et al. (1996) developed a 

measure that assesses the relative importance of domains of living nominated by the 

respondent. This direct weighting instrument, however, was developed as a measure of 

quality of life from the individual’s perspective. Derived from the Schedule for the 

Evaluation of Individual Quality of Life (SEIQoL; O’Boyle et al., 1993), the measure was 

named the SEIQoL-direct weighting (SEIQoL-DW) and demonstrated evidence of reliability 

and validity (Browne, O’Boyle, McGee, McDonald, & Joyce, 1997). Despite the SEIQoL-

DW’s innovative approach to weighting domains of living, separate visual analogue scales 

are required for measuring ratings in the nominated domains. At the same time, given that 

each of the aforementioned measures of values-directed behaviour was initially developed in 

one language, the assessment of this outcome among people who speak other languages 
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necessitates the costly and time-consuming process of translation (Beaton, Bombardier, 

Guillemin, & Ferraz, 2000). The development of a measure with a broad scope of application 

in disparate contexts and languages which provides a weighted index of values-directed 

behaviour has potential utility for research and practice. 

As shown in Figure 1, the Values Wheel was developed to be administered by 

researchers and practitioners as a single interview-based instrument to assess the degree to 

which clients’ actions have been guided by their idiographic and weighted values over the 

previous week. Inspired by the BEVS and SEIQoL-DW, the Values Wheel was designed to 

facilitate the measurement of values-directed behaviour in diverse contexts and languages as 

well as provide an alternative assessment strategy for clients with a negative learning history 

associated with questionnaire measures. Indeed, clients in previous research have been found 

to report negative attitudes toward questionnaire measures (McGrath et al., 2005; Moran, 

Kelesidi, Guglani, Davidson, & Ford, 2011). In contrast to standardized questionnaires, 

idiographic instruments offer clients a more nuanced approach to outcome assessment 

(Green, 2016). Accordingly, the Values Wheel is a tactile measure of values-directed 

behaviour that concentrates on the specific values that are most important to the individual 

client using their own words.  

The Values Wheel consists of five interlocking disks, each featuring a target ranging 

from 0 to 100 in increments of 10mm. These coloured disks are mounted to a backing disk, 

again ranging from 0 to 100. Similar to a pie chart, the area covered by each disk can be 

adjusted. The Values Wheel is administered in three stages. Firstly, the participant writes a 

discrete personal value on the lip of each coloured disk. Secondly, the participant rates the 

extent to which his/her behaviour has been guided by each value over the past week by 

placing a mark on the target of each respective coloured disk to represent this (i.e., 0 to 100). 

Thirdly, the participant adjusts the area of the circle covered by each coloured disk to reflect 
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the relative importance of each value. Although such values can change over time (Dahl et 

al., 2009), as can the importance ascribed to them and the extent to which they are followed 

as guides for action, the Values Wheel yields a standardized metric of values-directed 

behaviour.  

 

Figure 1. The Values Wheel. The participant writes a discrete personal value on the lip of 

each coloured disk. He/she then rates the extent to which his/her behaviour has been guided 

by each value over the past week by placing a mark on the target of each respective coloured 

disk to represent this. Finally, the participant adjusts the area of the circle covered by each 

coloured disk to reflect the relative importance of each value. 

This study aimed to evaluate the preliminary psychometric properties of the Values 

Wheel in a nonclinical population. It was hypothesized that the measure would demonstrate 

convergent validity through statistically significant positive correlations with two 
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questionnaire measures of the same hypothetical construct. With regard to criterion-related 

validity, it was predicted that the Values Wheel would display statistically significant positive 

correlations with measures of positive mental health, openness to experience and behavioural 

awareness as well as negative correlations with measures of psychological distress. The 

Values Wheel was also expected to exhibit temporal stability by way of statistically 

significant positive correlations between scores obtained on three separate occasions.  

Method 

Participants 

An a priori power analysis was conducted in G*Power (Faul, Erdfelder, Buchner, & 

Lang, 2009) to determine the required sample size for this study. The analysis revealed that 

150 participants were required to provide 80% statistical power at α = .05 to detect the effect 

size (r = .22) suggested by previous studies that evaluated the validity of measures of values-

directed behaviour with respect to mental health and psychological distress (Lundgren et al., 

2012; Wilson et al., 2010). This non-probability sample of 150 adults was recruited through 

the University College Dublin, School of Psychology Research Participation System as well 

as posters on local community and campus bulletin boards. The Research Participation 

System is an online, centralized hub where researchers in the University College Dublin, 

School of Psychology can advertise their psychological studies and recruit participants. Of 

the individuals who participated in the study, 66% identified as female and 34% identified as 

male, with ages ranging from 18 to 59 (M age = 25.89, SD age = 8.55). Participants had 

completed a mean of 17.23 (SD = 2.52) years of education; most were students (75.3%) and 

the remainder were working full-time (12%), part-time (11.3%) or unemployed (1.3%). The 

sample was primarily Caucasian (86.7%, Asian/Pacific Islander: 8%, Black: 1.3%, Hispanic: 

0.7%, Latino: 0.7%, & Multiracial: 2.7%). Thirty-nine participants were administered the 

Values Wheel on three separate occasions – each separated by a two-week interval. This 
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sample size provided 99% statistical power at α = .05 to detect the test-retest reliabilities (r = 

.70.85) reported in the most relevant existing literature (Lundgren et al., 2012).  

Procedure 

The University College Dublin Human Research Ethics Committee approved this 

study and procedures were performed in accordance with the Declaration of Helsinki (World 

Medical Association, 2013). All participants provided informed consent prior to their 

inclusion in the study. The study involved two phases: the first phase focused on evaluating 

the validity of the Values Wheel, the second on investigating its temporal stability. The 

researchers were trained in administering the test battery by a Peer Reviewed ACT Trainer 

(LMH). Participants were tested on an individual basis. To ensure participants’ understanding 

of the constructs being assessed (Plumb, Stewart, Dahl, & Lundgren, 2009), the session 

commenced with a values clarification exercise: the values card sort task. The researchers 

verbally instructed each participant to sort the deck of 35 cards into three piles: values that 

are (a) very important, (b) somewhat important, and (c) not very important. To distinguish 

values from virtues, participants were encouraged to sort the cards according to what they 

themselves personally valued, rather than what others thought should be important to them. 

Participants were then instructed to set aside the values deemed not very important and to 

select the five most important values from the remaining cards. The frequencies with which 

values were endorsed by participants are shown in Figure 2. After completing this values 

clarification exercise, the participants were given a Values Wheel and instructed to write their 

core values on it. Next, the participants were encouraged to rate the extent to which their 

behaviour was guided by each core value by placing a mark on the target of each coloured 

disk to represent this. The participants were then instructed to adjust the area of the Values 

Wheel covered by each coloured disk to reflect the relative importance of each core value. 

Following this, the participants completed the Mental Health Continuum-Short Form (Keyes,   
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2005), Depression, Anxiety, and Stress Scales (Lovibond & Lovibond, 1995), 

Comprehensive assessment of Acceptance and Commitment Therapy processes (Francis, 

Dawson, & Golijani-Moghaddam, 2016) and Valued Living Questionnaire (Wilson et al., 

2010). This test battery took approximately 30 minutes to complete. The two subsequent 

assessment sessions were each separated by a two-week interval and involved only 

completing the values card sort task and the Values Wheel. Participants recruited through the 

University College Dublin, School of Psychology Research Participation System received 

research participation credit for taking part in the study. 

Measures 

 Positive mental health. The Mental Health Continuum Short Form (Keyes, 2005) is a 

14-item measure of positive mental health. Respondents rate the frequency with which they 

have experienced facets of positive mental health on a 6-point scale from 0 (never) to 5 

(every day); higher scores are indicative of greater levels of positive mental health. A 

psychometric evaluation by Lamers, Westerhof, Bohlmeijer, ten Klooster, and Keyes (2011) 

supported its convergent validity, discriminant validity and temporal stability. This measure 

displayed an excellent level of internal consistency in the present study (α = .90). 

 Psychological distress. The Depression, Anxiety, and Stress Scales-21 (Lovibond & 

Lovibond, 1995) is a 21-item self-report inventory that assesses the emotional states of 

depression, anxiety and stress. Items are rated on a 4-point scale from 0 (did not apply to me 

at all) to 3 (applied to me very much or most of the time); higher scores on each scale reflect 

greater levels of the respective emotional state. Research by Antony, Bieling, Cox, Enns, and 

Swinson (1998) supported its three-factor structure and concurrent validity. The internal 

consistencies of the Depression, Anxiety and Stress Scales in the present study were α = .87, 

α = .80 and α = .80, respectively.  
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 Acceptance and Commitment Therapy processes. The Comprehensive assessment 

of Acceptance and Commitment Therapy processes (CompACT; Francis et al., 2016) is a 23-

item measure of the dyadic processes of Openness to Experience, Behavioural Awareness, 

and Valued Action. Items are rated on a 7-point scale from 0 (strongly disagree) to 6 

(strongly agree); higher scores on each scale are indicative of greater enactment of the 

respective process. A psychometric evaluation by Francis et al. (2016) supported its three-

factor structure, convergent, discriminant and concurrent validity. The internal consistencies 

of the Openness to Experience, Behavioural Awareness and Valued Action scales in the 

present study were α = .76, α = .81 and α = .80, respectively. 

 Values-directed behaviour. The Valued Living Questionnaire (Wilson et al., 2010) 

is a 20-item self-report measure of valued action. Respondents rate both the importance and 

consistency of their actions with their values in 10 domains of living. Items are rated on a 10-

point scale ranging from 1 (not at all) to 10 (extremely); higher scores are indicative of 

greater levels of valued action. Research by Wilson et al. (2010) supported its criterion-

related validity and temporal stability.  

 The Values Wheel was designed and manufactured to assess values-directed 

behaviour in the context of Acceptance and Commitment Therapy. In line with the SEIQoL-

DW (Browne et al., 1997), scores are calculated by multiplying the rating assigned to each 

value (i.e., 0 to 100 on each target) by its importance (i.e., 0 to 1 on the backing disk) and 

summing the products. Scores range from 0 to 100, and higher scores are indicative of greater 

values-directed behaviour over the previous week. 

Results 

In order to test the hypotheses, bivariate correlation analyses were conducted. Bias 

corrected and accelerated (BCa) 95% confidence intervals were computed for the correlation 

coefficients based on 1,000 bootstrap samples. The sample means of scores on the repeated 
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measures of the Values Wheel were 74.24 (SD = 12.96) at Time 1, 74.04 (SD = 10.50) at 

Time 2 and 75.22 (SD = 10.68) at Time 3; scores ranged from 44.94 to 97.83, 49.50 to 96.92 

and 45.84 to 93.44, respectively. The psychometric properties of the study variables are 

shown in Table 1. 

Table 1 

Psychometric Properties of the Study Variables 

Variable N M SD Range Skew 

Values Wheel 150 69.67 11.74 40.80–97.83 -0.05 

Mental Health Continuum 150 45.97 11.16 6–70 -0.67 

Openness to Experience 150 31.69 10.01 4–57 0.08 

Behavioural Awareness 150 16.75 6.78 0–30 -0.04 

Valued Action 150 37.55 6.70 18–48 -0.55 

Valued Living Questionnaire 150 46.80 14.28 17.70–86.30 0.34 

Stress 150 11.37 7.68 0–34 0.82 

Anxiety 150 6.39 6.77 0–30 1.51 

Depression 150 6.84 7.27 0–40 1.88 

Temporal stability. The test-retest reliability of scores on the Values Wheel was 

investigated with correlation analyses. As scores at Time 2 and 3 violated the assumptions of 

normality and absence of outliers, Spearman’s correlation coefficient was used to minimize 

the effects of these violations. The analyses revealed statistically significant positive 

correlations between scores at Time 1 and 2, rs = .57, 95% BCa CI [.27, .81], p < .001, Time 

1 and 3, rs = .57, 95% BCa CI [.24, .81], p < .001, and Time 2 and 3 rs = .65, 95% BCa CI 

[.41, .83], p < .001. Wilcoxon Signed Rank Tests revealed no statistically significant 

differences between scores at Time 1 and 2, z = -.59, p > .05, Time 1 and 3, z = -.73, p > .05, 

and Time 2 and 3, z = -.59, p > .05. 
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To explore the stability of participants’ idiographic values across the three assessment 

sessions, percent correspondence was calculated. The calculations revealed 71.79% 

correspondence in the values chosen by participants at Time 1 and 2, 65.64% correspondence 

between Time 1 and 3, 70.77% correspondence between Time 2 and 3. Overall, there was 

69.40% correspondence in the values chosen by participants at Time 1, 2 and 3. 

Construct validity. The degree to which the Values Wheel converged with the 

Valued Living Questionnaire and Valued Action scale in measuring values-directed 

behaviour was assessed with correlation analyses. Spearman’s correlation coefficient was 

calculated on account of preliminary analyses which revealed that scores on the Valued 

Living Questionnaire and Valued Action scale violated the assumptions of normality and 

absence of outliers. Scores on the Values Wheel demonstrated statistically significant positive 

correlations with scores on the Valued Living Questionnaire, rs = .26, 95% BCa CI [.12, .40], 

p = .001, and Valued Action scale, rs = .16, 95% BCa CI [.00, .30], p = .046.  

Criterion-related validity. To investigate the validity of the Values Wheel with 

respect to the criterion of positive mental health, a correlation analysis was conducted. As 

scores on the Mental Health Continuum-Short Form showed a slight negative skew, 

Spearman’s correlation coefficient was used to provide an index of criterion-related validity. 

The analyses revealed a statistically significant positive correlation between scores on the 

Values Wheel and Mental Health Continuum-Short Form, rs = .21, 95% BCa CI [.04, .37], p 

= .009. Conversely, scores on the Openness to Experience and Behavioural Awareness scales 

were normally distributed, but Pearson’s correlation coefficients revealed no statistically 

significant relationships with scores on the Values Wheel: r = .01, 95% BCa CI [-.15, .16], p 

> .05 and r = .13, 95% BCa CI [-.03, .29], p > .05, respectively. Scores on the measures of 

psychological distress showed positively skewed distributions and Spearman’s correlation 

coefficients were used to investigate their relationships with scores on the Values Wheel. 
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Accordingly, scores on the Values Wheel demonstrated a statistically significant negative 

correlation with scores on the Stress Scale, rs = -.20, 95% BCa CI [-.36, -.02], p = .016, but 

not with those on the Anxiety, rs = -.01, 95% BCa CI [-.17, .17], p > .05, or Depression 

Scales, rs = -.09, 95% BCa CI [-.28, .10], p > .05.  

Table 2 

Component Loadings for Principal Component Analysis of Study Measures 

Scale Component One Component Two 

Stress -.81 .00 

Anxiety -.84 .16 

Depression -.77 -.14 

Mental Health Continuum .54 .47 

Behavioural Awareness .58 .19 

Openness to Experience .71 -.12 

Valued Action .33 .56 

Valued Living Questionnaire .07 .71 

Values Wheel -.18 .71 

Eigenvalue 3.84 1.25 

% of variance 42.62 13.90 

Note. Component loadings > .50 are in boldface. 

Principal components. A principal component analysis was conducted to explore the 

underlying relationships between the measures administered in this study. The principal 

components method was used to extract the components and was followed by a Direct 

Oblimin rotation. The Kaiser-Meyer-Olkin (KMO) measure verified the adequacy of the 

sample size for the analysis, KMO = .80, and Bartlett’s Test of Sphericity was statistically 

significant, p < .001. In accordance with Kaiser’s criterion, two components had eigenvalues 

greater than 1.00. The two components accounted for 56.52% of the total variance. Study 

measures and corresponding component loadings are shown in Table 2. The measures that 
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cluster on the first component suggest that it reflects an adaptive psychological functioning 

dimension characterized by an open and aware response style facilitative of increased 

positive mental health and decreased psychological distress. The second component reflects a 

values-directed behaviour dimension.  

Discussion 

 The Values Wheel was designed to assess the degree to which clients’ actions have 

been guided by their idiographic and weighted values over the past week. This study aimed to 

evaluate its preliminary psychometric properties in a nonclinical population. Specifically, the 

Values Wheel was evaluated in terms of its temporal stability, construct validity, and 

criterion-related validity. As hypothesized, the Values Wheel exhibited temporal stability 

with large statistically significant correlations between scores obtained on three separate 

occasions – each separated by a two-week interval. Preliminary support for the Values 

Wheel’s convergent validity was provided by small statistically significant positive 

correlations with two questionnaire measures of the same hypothetical construct, the VLQ 

and Valued Action scale of the CompACT. Criterion-related validity was examined with 

respect to measures of positive mental health, ACT dyadic processes and psychological 

distress. Higher scores on the Values Wheel displayed a small statistically significant 

correlation with greater levels of positive mental health, but not with openness to experience 

nor behavioural awareness. Analyses also revealed that higher scores on the Values Wheel 

demonstrated a small statistically significant correlation with lower stress levels but not with 

anxiety or depression.    

 The small statistically significant positive correlation between values-directed 

behaviour, as measured by the Values Wheel, and positive mental health, as measured by the 

MHC-SF (Keyes, 2005), appears to reflect the positive approach to mental health shared by 

the psychological flexibility model (Hayes et al., 2012) and Keyes’s (2005, 2007) model of 
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mental health (Trompetter et al., 2013). Similar to Keyes’s conceptualization of mental health 

as more than the absence of psychopathology, the psychological flexibility model proposes 

that vitality and well-being ensue as a person makes contact with reinforcing events that are 

intrinsic in deeply meaningful life actions. Although the current data support this account, 

they do not preclude the interpretation that greater levels of positive mental health may 

facilitate the pursuit of one’s values. In line with the current data, previous studies evaluating 

the psychometric properties of the BEVS (Lundgren et al., 2012), VLQ (Wilson et al., 2010), 

ELS (Trompetter et al., 2013), PVQ (Blackledge & Ciarrochi, 2006) and VQ (Smout et al., 

2014) have found statistically significant positive correlations between values-directed 

behaviour and well-being.  

The psychological flexibility model also conceptualizes the disruption of values and 

inhibition of committed action as processes that produce psychological rigidity and suffering. 

Accordingly, the correlation between decreased values-based action and elevated stress levels 

concurs with previous studies (Lundgren et al., 2012; Smout et al., 2014). Anxious and 

depressive symptomology, however, were not significantly correlated with values-directed 

behaviour. This finding may be attributable to the restricted range of scores on these criterion 

variables, as 85% and 84% of the sample were within the normal/mild range on the anxiety 

and depression scales, respectively. A previous psychometric evaluation in a similar 

nonclinical sample also revealed non-significant correlations between anxiety and three of the 

BEVS subscales (Lundgren et al., 2012). Consequently, a clinical sample may be more 

conducive to assessing criterion-related validity with respect to anxiety and depression.      

Given that openness to experience and behavioural awareness are theorized to 

facilitate values-directed behaviour, it was somewhat surprising that these dyadic processes 

did not significantly correlate. This anomalous finding may have been partially effected by 

differences in the assessment methods used to measure these variables: openness to 
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experience and behavioural awareness were assessed with a self-report questionnaire, 

whereas values-directed behaviour was assessed with a visual analogue. However, a principal 

component analysis conducted to explore the underlying relationships between the included 

measures revealed two components. The first component represented an adaptive 

psychological functioning dimension characterized by an open and aware response style 

conducive to positive mental health and diminished psychological distress, the second a 

values-directed behaviour dimension. As the values motivating this committed, life-affirming 

action can change over time (Dahl et al., 2009), this study’s methodology deviated from that 

of the BEVS (Lundgren et al., 2012) to account for this change through the completion of a 

values card sort task in each of the three assessment sessions. Accordingly, there was 69.40% 

correspondence in the values chosen by participants on the three separate occasions.  

To reduce the likelihood of socially desirable responding or pliant rule-following on 

the values card sort task, participants were instructed to sort the cards based on what they 

personally valued, rather than what other people thought should be important to them. A 

small number of the items frequently chosen by participants, however, appear to reflect 

domains of valued living more than desired qualities of ongoing action. For instance, 

participants may have endorsed friendship (n = 56) and family (n = 88) as important areas of 

life, as opposed to guides for behaviour in generalized contexts. Similarly, health (n = 58) 

may have been chosen as an important life domain or goal that participants aimed to achieve. 

The possibility that some participants may have rated their levels of functioning in and 

importance of specific life domains introduced a risk of bias into the current findings. Future 

research should address this limitation by utilizing different values clarification exercises, 

such as what do you want your life to stand for? (Hayes et al., 2012), mind-reading machine 

(Harris, 2009), or revisiting childhood wishes (Zettle, 2007). Alternatively, the Delphi 
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technique (Hsu & Sandford, 2007) could be employed to reach a consensus among ACT 

experts that each item is fully consistent with the ACT conceptualization of values.   

Besides this potential shortcoming in the values card sort task, there are other 

limitations to this study’s methodology. It is possible that the process of identifying core 

values – the first major step in values work (Dahl et al., 2009) – may have affected 

participants’ self-reports of values-directed behaviour. Future research could test this 

hypothesis by assessing the effects of a values clarification exercise on participants’ ratings 

of valued living. In addition, the study sample was somewhat homogenous: all participants 

were residents of Ireland, most of whom were university students (75.3%) experiencing 

relatively high levels of positive mental health and low levels of psychological distress. 

Furthermore, the Values Wheel was administered in highly controlled conditions by 

researchers who received training from a Peer Reviewed ACT Trainer. Although this 

provided high internal validity, it potentially reduced the generalizability of the findings to 

real-world practice. This limitation could be addressed in future research by evaluating the 

psychometric properties of the Values Wheel in routine practice settings with more 

heterogeneous populations. Even though the empirical evidence provided by the current 

sample was generally supportive of the reliability and validity of the Values Wheel, it was not 

as strong as desired. Similar to the psychometric evaluation of the VLQ (Wilson et al., 2010), 

most of the correlations detected in the current study were small in magnitude. A factor that 

may have played a role in limiting the empirical support for the validity of the Values Wheel 

was the variability in the temporal parameters of the measures included in this study. For 

example, the Values Wheel and VLQ (Wilson et al., 2010) assessed valued action over the 

past week, the Mental Health Continuum-Short Form (Keyes, 2005) measured positive 

mental health over the past month, while the CompACT (Francis et al., 2016) did not specify 

temporal parameters. Furthermore, the temporal parameters specified in the instructions for 
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the Values Wheel in this study could render the measure insensitive to changes in valued 

action over shorter periods of time, such as in laboratory-based studies where more state-

based measures are utilised (Bolderston et al., 2019). To this end, modifying the Values 

Wheel’s instructions to address valued action in the present moment could be useful under 

such conditions.   

 With the study’s limitations in mind, the current findings have implications for future 

research. The Values Wheel’s sensitivity to intervention could be determined by investigating 

whether its scores increase to a significantly greater degree in response to an ACT 

intervention relative to a comparison intervention that does not explicitly target valued living. 

The measure’s broad scope could facilitate this research in a variety of languages and 

settings, including mental and physical health care, coaching and workplace settings. Future 

research could also interview participants about their experience of completing the Values 

Wheel and existing questionnaire measures of values-directed behaviour, with a particular 

focus on comprehensibility, administration time and usability. Another avenue for future 

research is to test the hypothesized deleterious effects of prioritizing values (Dahl et al., 

2009) by investigating the extent to which imbalances in the relative importance ascribed to 

values on the Values Wheel are predictive of poorer psychological health and quality of life. 

Furthermore, future studies should extend the current research agenda by evaluating the 

psychometric properties of the Values Wheel in a clinical sample. Similarly, studies could 

further advance this research by examining the discriminative or known-groups validity of 

the Values Wheel. That is, the extent to which the measure can differentiate between clinical 

and nonclinical samples. Alternative modes of administering the measure also deserve further 

exploration. For example, given the potential of smartphone applications to measure 

individuals’ values-directed behaviour in their natural environment, data are currently being 

collected to evaluate the psychometric properties of a smartphone-delivered version of the 
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Values Wheel. Should the psychometric properties of the Values Wheel be substantiated in 

future research, this measure may have implications for practice. The measure may have 

utility for clinicians in monitoring treatment progress as an idiographic and weighted index of 

clients’ values-directed behaviour. The Values Wheel may also be helpful for therapists and 

clients in creating treatment plans and opening up lines of communication in the therapeutic 

process.   

In conclusion, although the empirical support for the psychometric properties of the 

Values Wheel was not as strong as desired, this instrument may have utility as a measure of 

values-directed behaviour. The measure demonstrated preliminary evidence of construct 

validity and temporal stability, but criterion-related validity was only partially supported. 

While limitations in this study’s methodology should be carefully considered when 

interpreting these findings, the Values Wheel may hold potential for practitioners and 

researchers in providing an idiographic and weighted index of valued living. Future research 

should investigate the Values Wheel’s sensitivity to intervention and test the hypothesized 

detrimental effects of prioritizing values. This research will help to facilitate the continued 

empirical progress of process-based therapy.  
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Chapter 5: General Discussion 

Overview of Chapter 

This chapter begins by discussing the aims and findings of this programme of 

research. Next, the contribution of this research to the scientific literature is discussed. 

Following this, the overarching limitations of this research are presented. The chapter 

concludes by proposing directions for future research to advance the knowledge in the field 

of contextual CBT.    

Main Findings 

 Given the increasing burden on behavioural healthcare services and the major unmet 

need for care (Kessler, Chiu, Demler, Merikangas, & Walters, 2005; Schueller, Chokshi, & 

Mohr, 2015), it is essential to develop and evaluate innovative resources to target prevalent, 

burdensome and costly behavioural health problems. As contextual CBTs provide the scope 

to intervene for a range of topographically dissimilar but functionally similar outcomes, this 

programme of research focused on developing and evaluating innovative resources to extend 

the reach, enhance the effectiveness and advance the evaluation of contextual CBT 

interventions. Accordingly, three publications were reported in this thesis, and each evaluated 

a resource with the potential to address the need for innovation in delivering, enhancing and 

evaluating these interventions.  

 The first publication was concerned with the first overarching aim of this programme 

of research: evaluating the current state of the evidence for novel paradigms that have the 

potential to extend the reach of contextual CBTs. These paradigms delivered contextual CBT 

through modern information technology and electronic communication resources to improve 

common mental health outcomes. The second publication focused on the second overarching 

aim of this programme of research: developing and evaluating an innovative blended 

intervention with the potential to enhance the efficacy of contextual CBT. This study built 
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upon its predecessor by investigating the efficacy of an intervention that combined 

technology-based and traditional face-to-face contextual CBT. This intervention utilised ACT 

to help address the prevalent and costly behavioural health problem of smoking. The third 

publication was concerned with the final overarching aim of this programme of research: 

developing and evaluating an innovative resource that holds promise in advancing the 

evaluation of contextual CBT interventions. This study investigated the preliminary 

psychometric properties of a novel measure of a primary target of the contextual CBT 

interventions evaluated in Studies 1 and 2: valued living. Taken together, Studies 1, 2 and 3 

help advance the development and evaluation of innovative therapeutic tools that aim to 

change the context of private experiences that function to precipitate and perpetuate 

behavioural health problems.  

 Study 1. Prior to the publication of Study 1, a growing number of individual studies 

indicated that third wave or contextual CBT eHealth treatments held promise in improving 

common mental health outcomes, but the evidence for the efficacy of these treatments had 

never been synthesised. A systematic review of the literature had the potential to provide 

more conclusive evidence for the efficacy of these treatments. Accordingly, the primary aim 

of Study 1 was to determine the efficacy of third wave or contextual CBT eHealth treatments 

in improving common mental health outcomes by conducting a systematic review and meta-

analysis of randomised controlled trials. The secondary aim of Study 1 was to elucidate the 

acceptability of these treatments to participants.  

 Twenty-one randomised controlled trials were included in the systematic review. 

Findings revealed that third wave or contextual CBT eHealth treatments significantly 

outperformed inactive control conditions in improving depression, anxiety and quality-of-life 

outcomes at post-treatment with small to medium effect sizes. Similarly, these treatments 

were found to be significantly more efficacious than active control conditions in improving 
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depression and anxiety with small effect sizes. However, no significant differences were 

found relative to comparison interventions. The aforementioned treatment effects were not 

moderated by intervention delivery mode, number of intervention sessions, therapist guidance 

or intervention type (i.e., universal, selective/indicated, or treatment intervention), but trials 

with a higher risk of performance bias were found to display higher effect sizes. With regard 

to acceptability, a narrative synthesis of participant evaluation outcomes revealed that these 

treatments were rated as satisfactory, enjoyable, helpful, useful and credible. Moreover, 

results revealed no significant differences in participant dropout relative to comparison 

conditions. These findings helped provide an evidence-based foundation that was built upon 

by Study 2. 

Study 2. A novel way of utilising the technologies that were systematically reviewed 

in Study 1 was to develop an intervention that combined third wave or contextual CBT 

eHealth with a traditional face-to-face treatment. As the ACT approach to common mental 

health and substance use problems is largely the same at the functional level, an intervention 

that combined an ACT-based smartphone app with face-to-face ACT group treatment was 

developed to target the most common substance use problem: smoking. Accordingly, the 

primary aim of Study 2 was to determine if this combined treatment would produce superior 

smoking cessation outcomes than face-to-face ACT or behavioural support group treatment 

alone. The secondary aim of study 2 was to elucidate the impact of the treatments on the 

number of cigarettes smoked per day by non-abstinent participants, positive mental health 

and core ACT processes.  

 Smoking cessation rates in the combined, ACT and behavioural support groups were 

found to be 36%, 20% and 24% at post-treatment, as compared with 24%, 24% and 20% at 

follow-up. The combined group also reported greater smoking reduction, experiential 

acceptance, and present-moment awareness than the behavioural support group at post-
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treatment but not at six-month follow-up. With regard to acceptability, treatment satisfaction 

and utilisation were significantly greater in the combined and ACT groups than the 

behavioural support group. Contrary to hypotheses, however, the combined group did not 

display significant improvements in positive mental health, cognitive fusion or valued living. 

In the publication, it was suggested that the non-significant effect on valued living may have 

been due to the inclusion of a measure that assessed this core process in generalised contexts, 

and that the empirical evaluation of such interventions could be advanced by developing a 

measure that has the potential to be administered in a more domain- or context-specific 

fashion. 

Study 3. Although a primary target of contextual CBT interventions, such as those 

evaluated in Studies 1 and 2, is valued living, the development of psychometric instruments 

to assess this core process is in its infancy (Dahl, 2015). The development of a measure that 

concentrates on the specific values that are most important to the individual client using their 

own words and that provides a weighted index of valued living had the potential to advance 

the evaluation of these interventions. Accordingly, an idiographic and weighted measure of 

valued living known as the Values Wheel was developed for Study 3. This study aimed to 

determine the Values Wheel’s reliability and validity in a nonclinical population. 

Specifically, the measure was evaluated in terms of its convergent validity, criterion-related 

validity and temporal stability. 

 The Values Wheel was found to demonstrate temporal stability by way of large 

positive correlations between scores obtained on three separate occasions, each separated by 

a two-week interval. Interestingly, there was 69% correspondence in the values endorsed by 

the participants on the three separate occasions. The Values Wheel was also found to 

demonstrate convergent validity via positive correlations with two questionnaire measures of 

valued living – the Valued Living Questionnaire (Wilson, Sandoz, Kitchens, & Roberts, 
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2010) and the Valued Action scale of the CompACT (Francis, Dawson, & Golijani-

Moghaddam, 2016). With regard to criterion-related validity, the Values Wheel was not 

significantly associated with anxiety, depression, openness or awareness, but did display a 

significant positive correlation with positive mental health and a significant negative 

correlation with stress. These findings contribute to the overall programme of research by 

providing preliminary support for an innovative measure that holds promise in advancing the 

evaluation of contextual CBT interventions. The contribution of this programme of research 

to the scientific literature on contextual CBT will be discussed in the next section.  

Contribution to the Literature 

 The three studies reported in this thesis made a unique contribution to the literature. 

To ensure that their findings were globally distributed and influence the thinking of other 

researchers in the field, each study was published in a peer-reviewed academic journal. 

Behavior Therapy was chosen as the publication outlet for both Studies 1 and 2 as it places a 

major focus on the application of behavioural and cognitive therapy to emotional and 

behavioural problems and is ranked 21/262 in the field of clinical psychology (Scopus, 

2019a). The average number of times an article published in this journal is cited over the 

preceding two year or its journal impact factor is 3.228 (five-year journal impact factor = 

4.346). In accordance, Study 1 was recently cited in the book Mindfulness-based intervention 

research: Characteristics, approaches, and developments (Krägeloh et al., 2019). The 

Journal of Contextual Behavioral Science was chosen as the publication outlet for Study 3 as 

it places a particular emphasis on the investigation of core behavioural processes that are 

implicated in a wide range of human problems. The journal is ranked 48/246 in the field of 

social sciences (Scopus, 2019b) and has an impact factor of 1.216. The impact factor of the 

journals in which this programme of research was published have arguably decreased in 

importance as a result of the rise in article-level metrics and the move of scholarly 
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communication online toward an Open Access model (Antelman, 2004; Smith, 2015). In this 

sphere, alternative metrics or altmetrics have become increasingly important (Piwowar, 

2013). The altmetrics for Studies 1, 2 and 3 are presented in Table 2. The altmetrics for this 

programme of research, however, do not necessarily translate into impact although there is 

evidence that they are correlated with citations (Costas, Zahedi, & Wouters, 2014; Smith, 

2015).     

Table 2 

Altmetrics for the Programme of Research 

Metric 
 

Study 1 Study 2 Study 3 

Mendeley Captures 
 

144 9 2 

Social Media 
 
        Facebook (Shares, Likes & Comments) 

 
 

15 

 
 

29 

 
 

5 

        Twitter (Tweets) 
 

64 8 14 

Study 1 made a unique contribution to the scientific literature as the first systematic 

review and meta-analysis of contextual CBT eHealth treatments. This study moved the 

literature forward by providing an overview of what has been learned from empirical studies 

in this domain and the gaps that remain in the scientific knowledge on the efficacy of these 

innovative interventions. The findings from this study expand upon previous research which 

has shown that contextual CBT can be delivered efficaciously via books/workbooks, audio 

recordings, and internet-delivered interventions (Cavanagh, Strauss, Forder, & Jones, 2014). 

Although previous research has been found to vary in its categorisation of contextual CBTs, 

Study 1 contributed to the research literature by providing the most comprehensive 

categorisation of these therapies to date. This study may also alert researchers to the 

importance of employing robust comparison conditions when conducting clinical trials of 

contextual CBT eHealth treatments, as trials with more robust comparison conditions tended 
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to have more conservative results. Similarly, the findings caution researchers in the field to 

minimise performance and detection bias in trials, as research that controlled for such bias 

also tended to produce more measured results. In accordance, these implications for research 

influenced the choice of comparison conditions and safeguards against performance and 

detection bias in Study 2. In addition to highlighting the importance of mitigating bias in 

individual studies, Study 1 is the first to elucidate the potential presence of publication bias in 

the literature on contextual CBT eHealth treatments. Elucidating the potentially adverse 

effect of publication bias on the scientific knowledge may serve as a word of caution for 

researchers, peer-reviewers and editors at this nascent stage in the empirical literature. 

The systematic review of the research literature reported in Chapter 1 revealed that, 

despite calls to combine smartphone apps with face-to-face contextual CBT (Vilardaga, 

Bricker, & McDonell, 2014), no study had evaluated the efficacy of such an intervention for 

smoking cessation. Accordingly, Study 2 contributed to the research literature by providing 

the first randomised controlled trial to investigate the efficacy of a smartphone app in 

augmenting face-to-face ACT for smoking cessation. The findings of this study concur with 

and help substantiate the smoking cessation outcomes reported in previous literature on ACT 

interventions (Gifford et al., 2004, 2011; Hernandez-Lopez, Luciano, Bricker, Roales-Nieto, 

& Montesinos, 2009). In addition, participants’ high levels of satisfaction with the blended 

and ACT interventions in Study 2 are consistent with and support previous literature on face-

to-face (Gifford et al., 2004, 2011; Hernandez-Lopez et al., 2009), telephone-delivered 

(Bricker, Bush, Zbikowski, Mercer, & Heffner, 2014), web-based (Bricker, Wyszynski, 

Comstock, & Heffner, 2013) and smartphone-delivered (Bricker, Mull et al., 2014) ACT 

interventions. Although this literature was rife with studies that evaluated the effects of ACT 

interventions on experiential acceptance (Bricker et al., 2013; Bricker, Bush et al., 2014; 

Bricker, Mull et al., 2014; Gifford et al., 2004; Gifford et al., 2011), no published randomized 
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controlled trial had evaluated the effects of such interventions on other key ACT processes, 

such as present-moment awareness, valued action and defusion. This gap in the literature was 

filled by study 2. The study may also contribute to the scientific knowledge by informing 

researchers of the recruitment source for each of its participants. Clarifying the most 

successful recruitment sources – Instagram ads (11.33%), Facebook ads (9.33%) and Twitter 

ads (5.33%) – may help researchers to direct research resources in a more cost-effective 

manner.  

Given the increasing interest in third wave or contextual CBT (Dimidjian et al., 2016) 

and the shift toward including values in evidence-based therapies (Serowik, Khan, LoCurto, 

& Orsillo, 2018), Study 3 made a contribution to the scientific knowledge by adding to the 

limited available empirical research on the measurement of valued living in the context of 

third wave or contextual CBT. This study provided the first empirical support for the Values 

Wheel as a measure of valued living. Moreover, the empirical work presented in Study 3 has 

given rise to several ongoing research studies. The first ongoing study focuses on evaluating 

the psychometric properties of the Values Wheel in a clinical sample. The second ongoing 

research study is investigating individuals’ self-reported congruence with their values in the  

domain of health, as measured by the Values Wheel, as a predictor of engagement in health 

promoting behaviours. The third and final ongoing study centres on the development and 

psychometric properties of a smartphone-delivered version of the Values Wheel. This study 

has the potential to contribute to research in the field of contextual CBT by providing 

researchers with a tool that can measure participants’ valued living in their natural 

environments, while reducing the time and effort associated with administering and scoring 

the measure in-person.         

In summary, this programme of research has made a significant contribution to the 

scientific literature in the field of contextual CBT. Each study in this programme has been 
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published in a peer-reviewed academic journal. The studies have provided novel and original 

contributions to the knowledge, substantiated and supported existing literature, and given rise 

to active research in the field. In addition to contributing to the scientific literature, this 

programme of research has practical implications. 

Practical Implications   

This programme of research has a number of implications for clinical practice. As the 

dramatic increase in the amount of scientific research available today has made it impossible 

for practitioners to keep up to date with developments in their field (Dickson, Cherry, & 

Boland, 2014), Study 1 provides a concise synthesis of the state of the art that may alert 

practitioners to another mode of intervention delivery that they can employ to promote 

improvements in common mental health outcomes. Indeed, the findings provide practitioners 

with more conclusive evidence that contextual CBT eHealth treatments can be delivered 

efficaciously to community and clinical populations to produce small to medium 

improvements in outcomes including anxiety, depression, and quality of life. Such non-

consumable interventions can be a cost-effective mode of intervention delivery, as their 

marginal cost – that is, the cost of administering the intervention to one more client – 

ultimately approaches zero (Schueller et al., 2015). This is important in light of the increasing 

demand on behavioural healthcare services (Kessler et al., 2005; Schueller et al., 2015). 

Moreover, given that many people in need of evidence-based treatment do not receive it 

(Kessler et al., 2005; Schueller et al., 2015), the adoption and provision of such treatments by 

behavioural healthcare services may also help to extend the reach of contextual CBT to those 

who would not otherwise seek or receive treatment. The increasing prevalence of 

technological resources offer promise for reducing disparities in treatment access that exist 

along ethnic and racial lines, geographic locations and socioeconomic status (Gibbons et al., 

2011; Marsch, 2015). As concerns about the evidence base for eHealth treatments and 
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worries about not being able to keep up with advances in these innovative tools were cited by 

ACT practitioners as barriers incorporating these interventions in practice (Pierce, Twohig, & 

Levin, 2016), Study 1 may help practitioners to overcome these barriers.   

Another practical implication of this programme of research is its demonstration of a 

new way of applying ACT for smoking cessation. Although the smoking cessation rates in 

this blended intervention in Study 2 were not significantly greater than those of in 

comparison conditions, they were descriptively higher at post-treatment. If this cessation 

difference of 36% versus 20% and 24% is shown to be definitive, it could have a significant 

public health impact. For example, for every 10,000 of the 830,000 smokers in Ireland 

reached, an additional 1200-1600 individuals would quit as a result of the blended 

intervention as compared to the ACT or behavioural support interventions, respectively 

(Department of Health, 2017). Although these differences decreased at six-month follow-up, 

the app utilisation data indicated that promoting app engagement could be a means of 

maintaining these therapeutic gains. In addition, the blended intervention offers promise as an 

acceptable treatment for clients in practice, as it yielded higher satisfaction and attendance 

than behavioural support. When delivering such a blended intervention in clinical practice, 

however, it is important to ensure that the treatment components target functions within a 

coherent conceptual framework (Lazarus, 1995). Blending components that are irreconcilable 

– for example, the control agenda propagated by the National Standard Tobacco Cessation 

Support Programme and the ACT tenet that control is the problem – may decrease treatment 

credibility and increase the risk of iatrogenic effects (Lazarus, 1995). The contextual CBT 

perspective that informed the current programme of research can provide practitioners with 

an overarching conceptual framework for developing coherent blended interventions. The 

implications of this programme of research also go beyond influencing practitioners and 

clinicians to directly touch the lives of those who were addicted to smoking: Study 2 
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empowered 34 adults to successfully quit smoking, as evidenced by biochemically verified 

abstinence at six-month follow-up.  

The innovative measure of valued living that was developed as part of this research 

programme has implications for the evaluation of this transdiagnostic process in clinical 

practice. As some clients report negative attitudes toward questionnaire measures (McGrath 

et al., 2005; Moran, Kelesidi, Guglani, Davidson, & Ford, 2011), the Values Wheel provides 

practitioners with an alternative means of assessing valued living in those with a negative 

learning history associated with questionnaires. This tactile measure may also have utility for 

practitioners in opening up lines of communication in the therapeutic process, creating 

treatment plans, and monitoring treatment progress. The practical implications and inferences 

that can be derived from this programme of research, however, are tempered by a number of 

limitations.  

Limitations  

 Although this programme of research has numerous strengths, it is not without its 

limitations. Given that the limitations of each individual study are reported in their respective 

discussion sections, the following section will discuss the overarching limitations of this 

programme of research. These overarching limitations concern sampling limitations, 

limitations in terminology, and eHealth limitations.  

 Sampling limitations. The first overarching limitation of this programme of research 

concerns the representativeness of the samples recruited in its studies. As with much 

psychological research (Brough, 2019), participants in the studies were individuals who were 

self-selected and fit within the studies’ eligibility criteria. The participants in Study 2 all self-

selected to engage in six weekly group psychotherapy sessions and were smoking 10 

cigarettes or more per day for the past 12 months or more but not receiving any other 

treatment for quitting smoking. Participants in Study 3 all self-selected to complete a values 
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clarification exercise and assessment of valued living and were predominantly female 

university students. This recruitment of convenience samples raises the risk that participants 

were not wholly representative of the populations from which they were drawn, thus limiting 

the generalisability of the findings (Thomas & Hersen, 2011). For example, as 86 respondents 

in Study 2 declined to participate (n = 25), cancelled (n = 39) or did not attend the baseline 

assessment (n = 22), it is possible that individual differences in motivation or help-seeking 

behaviour may have moderated the likelihood of participation in the study and introduced 

bias into its sample. In addition, the samples in the studies were somewhat homogeneous – all 

study participants were residents in Ireland, most of whom had a relatively high number of 

years in education (Study 2 M = 16.66 years; Study 3 M = 17.23 years) and a high level of 

positive mental health. Replicating the studies’ findings in more heterogeneous, randomly 

selected samples would increase the generalisability of the findings.  

 Limitations in terminology. A second overarching limitation of this programme of 

research pertains to its use of middle-level terms. Middle-level terms are theoretically specific 

nontechnical terms that are placed on a continuum between low-level or basic scientific terms 

that have been generated directly from experimental research (e.g., reinforcement, stimulus 

generalisation, extinction) and high-level or folk psychological terms (e.g., attention, 

memory, stress; Barnes-Holmes, Hussey, McEnteggart, Barnes-Holmes, & Foody, 2016). 

The middle-level terms used in this programme of research included experiential avoidance, 

present-moment awareness, cognitive defusion and values. Barnes-Holmes et al. (2016), 

however, suggest that the use of such terms is problematic because they do not adhere to the 

pragmatic truth criterion of functional contextualism. That is, middle-level terms are said to 

have limited utility for predicting and influencing behaviour with precision, scope and depth 

relative to classical behavioural principles or relational frame theory concepts (e.g., 

combinatorial entailment). On the contrary, Wilson (2016) argued that the utility of such 
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terms cannot be evaluated independently of the problem-solving contexts in which they are 

employed; and different contexts require different terms. Middle-level terms can have utility 

in contexts where basic accounts have not yet been fully developed as well as in the context 

of disseminating treatments to clinicians and practitioners who do not have extensive training 

in contextual behavioural science. Nevertheless, future research could address the use of 

middle-level terms in this programme of research by utilising relational frame theory 

concepts to provide a basic functional-analytic interpretation of behavioural health problems 

and guide intervention development. In a similar vein, the use of classical test theory 

concepts in this programme of research may not be fully compatible with functional 

contextualism (Golijani-Moghaddam, Hart, & Dawson, 2013). Concepts such as reliability 

and validity emerged from a mechanistic worldview with philosophical assumptions that 

differ from those underlying contextual behavioural science (Borsboom, Mellenbergh, & van 

Heerden, 2003; Levin, Luoma, Lillis, Hayes, & Vilardaga, 2014). This potential loss of 

coherence with underlying assumptions is, however, offset by gains in dissemination through 

the use of concepts that have relevance to the greatest number of researchers and practitioners 

in contemporary psychology (Hughes, 2018).   

 eHealth limitations. Although the eHealth treatments studied in this programme of 

research confer many advantages, they are not without their limitations. A major limitation of 

these treatments is that they require access to modern information technology and electronic 

communication resources and, to a lesser extent, sufficient literacy of such resources 

(Schaub, 2016). Accordingly, individuals with a higher educational level tend to have higher 

eHealth literacy (Del Giudice et al., 2018) and participate in eHealth trials (Andersson & 

Titov, 2014). Another major limitation of these treatments is that they prevent non-verbal 

communication (Schaub, 2016). A study by van der Vaart et al. (2014) found that both 

patients and therapists cited this as a major drawback of such treatments. Ethical concerns 
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and legal regulations also have the potential to curb the impact of these treatments on 

behavioural health problems (Andersson, 2018; Andersson & Titov, 2014; Dever Fitzgerald, 

Hunter, Hadjistavropoulos, & Koocher, 2010). An additional concern is that therapists may 

fear losing work to such innovations. However, given the major unmet need for care and 

scarcity of trained therapists, this concern is largely unfounded (Andersson & Titov, 2014; 

Kessler et al., 2005; Schueller et al., 2015). A recent survey of therapists by Schuster, 

Pokorny, Berger, Topooco, and Laireiter (2018) found that they had more negative attitudes 

to stand-alone eHealth treatments than blended treatments. Despite this, blended treatments 

have reduced scalability owing to their reliance on face-to-face therapist contact. Given that 

eHealth knowledge and experience may facilitate more positive attitudes toward these 

treatments (Becker & Jensen-Doss, 2013; Gun, Titov, & Andrews, 2011; Schuster et al., 

2018), improving therapist education and training in providing these treatments may be the 

key to realising their potential. With the aforementioned limitations in mind, this programme 

of research has implications for future studies.  

Future Research 

 In addition to the suggestions provided for addressing the aforementioned limitations, 

this programme of research highlights avenues to advance the scientific knowledge in the 

field of contextual CBT. Hayes, Strosahl, and Wilson (2012) posit that a key step in the 

contextual behavioural science approach to knowledge development is investigating 

treatment moderators. Treatment moderators are variables that influence outcomes in one or 

more of a trial’s treatment arms (Barton & Armstrong, 2018). They help clarify who responds 

best to what intervention (Hayes et al., 2012). Future research could advance the scientific 

knowledge in this research area by investigating the participant characteristics that explain 

individual differences in the effects of the stand-alone eHealth and blended contextual CBT 

interventions studied in this programme of research. For example, ACT has been found to be 
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more efficacious for highly avoidant individuals (Bricker, Mull et al., 2014). The array of 

socio-demographic and ACT process variables measured at baseline in Study 2 could help 

facilitate such an investigation. Similarly, future research should investigate the participant 

characteristics that moderate satisfaction with and attrition from these interventions. For 

example, Niles, Wolitzky-Taylor, Arch, and Craske (2017) found that participants’ perceived 

control over their anxiety was a moderator of attrition in ACT versus traditional CBT: 

individuals with higher levels of control were more likely to drop out of ACT than traditional 

CBT, while those with lower levels of control were more likely to drop out of traditional 

CBT than ACT. In accordance, elucidating the moderators of the efficacy and acceptability of 

the stand-alone eHealth and blended contextual CBT interventions studied in this programme 

of research will advance the field by informing practitioners as to whom and under what 

circumstances these interventions are most helpful, thus promoting optimal treatment 

decisions.  

 A second key step in the contextual behavioural science approach to knowledge 

development is investigating mediators of change (Hayes et al., 2012). Treatment mediators 

are variables that display important statistical relations between a treatment and outcome 

(Kazdin, 2007). Although process measures were included in this programme of research, 

formal mediation analyses were not conducted. Such analyses could help advance the 

scientific knowledge in the field of contextual CBT by identifying functionally relevant 

pathways (Hayes et al., 2012). Future research should investigate the mediators of change in 

the stand-alone eHealth and blended contextual CBT interventions studied in this programme 

of research. Indeed, future research could explore whether changes in acceptance or present-

moment awareness mediated the impact of the blended intervention on smoking outcomes in 

Study 2 by using the new mediation and moderation analysis for repeated measures designs 

(MEMORE) SPSS macro (Montoya & Hayes, 2017; Palmeira, Cunha, & Pinto-Gouveia, 
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2019). In a similar vein, eHealth treatments may help advance the scientific knowledge of the 

active ingredients of contextual CBT (Marsch, 2015). eHealth may facilitate dismantling 

studies – studies that have proven to be difficult to conduct with traditional modes of 

intervention delivery – as they allow for treatment components to be easily added or removed 

and are conducive to the recruitment of large samples (Andersson, 2018; Onken & Shoham, 

2015).  

 Another important area for future research relates to increasing engagement and 

decreasing attrition from the stand-alone eHealth and blended contextual CBT interventions 

studied in this programme of research. Previous research on similar interventions has 

frequently been subject to the law of attrition (Eysenbach, 2005). Accordingly, 23% of 

participants randomised to the eHealth treatments in Study 1 dropped out. Given that 

automated reminders have shown promise in decreasing attrition from eHealth interventions 

based on other therapeutic models (e.g., Titov et al., 2013), future research should evaluate 

the effects of such strategies on attrition from contextual CBT eHealth treatments. Similarly, 

Study 2 indicated that improving adherence to eHealth may help realise the potential of 

blended contextual CBT interventions. Future research should test this hypothesis by 

evaluating the effects of incorporating gaming elements or incentives on adherence to these 

interventions (Bricker et al., 2017; Marsch, 2015). Moreover, as the evidence base for 

blended interventions is less comprehensive than that of stand-alone eHealth (Schuster et al., 

2018), future research could address this imbalance and advance the scientific knowledge by 

investigating how much “face time” is  needed in blended interventions, as well as when and 

how much of contextual CBT can be delivered via eHealth. Although there is a paucity of 

published research on blended contextual CBT interventions, this field is currently active. For 

example, four ongoing trials of blended ACT interventions are currently registered on 

clinicaltrials.gov.        
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Conclusion 

  In conclusion, this programme of research focused on developing and evaluating 

innovative resources to extend the reach, enhance the effectiveness and advance the 

evaluation of contextual CBT interventions. These interventions provide the scope to 

intervene for a range of topographically dissimilar but functionally similar outcomes. The 

first publication focused on the first overarching aim of this programme of research: 

evaluating the evidence base for novel eHealth treatments that have the potential to extend 

the reach of contextual CBTs. Findings from Study 1 revealed that contextual CBT eHealth 

treatments are acceptable to participants and efficacious in improving common mental health 

outcomes. The second publication focused on the second overarching aim of this programme 

of research: developing and evaluating an innovative blended intervention with the potential 

to enhance the efficacy of a contextual CBT for the most common substance use problem: 

smoking. Findings from Study 2 showed that the blended ACT intervention was acceptable to 

participants and efficacious in promoting smoking reduction, acceptance, and present-

moment awareness at post-treatment. Smoking cessation outcomes, however, were 

comparable to comparison interventions. The third publication focused on the final 

overarching aim of this programme of research: developing and evaluating an innovative 

resource that holds promise in advancing the evaluation of contextual CBT interventions. 

This study investigated the preliminary psychometric properties of a novel measure of a 

primary target of the contextual CBT interventions evaluated in Studies 1 and 2: valued 

living. Findings from Study 3 provided preliminary support for the Values Wheel as an 

idiographic and weighted measure of valued living. Taken together, these publications 

contribute to the scientific literature on contextual CBT and have several implications for 

clinical practice. Although further studies are needed to advance this research agenda, the 
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field is currently active, and a number of pertinent studies can be expected in the coming 

years.  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



170 
  

References 

Andersson, G. (2018). Information technology and the changing role of practice. In S. C. 

Hayes & S. G. Hofmann (Eds.), Process-based CBT: The science and core clinical 

competencies of cognitive behavioral therapy (pp. 67-81). Oakland, CA: New 

Harbinger Publications. 

Andersson, G., & Titov, N. (2014). Advantages and limitations of internet-based 

interventions for common mental disorders. World Psychiatry, 13(1), 4–11. 

doi:10.1002/wps.20083 

Antelman, K. (2004). Do open-access articles have a greater research impact? College and 

Research Libraries, 65(5), 372-382. doi:10.5860/crl.65.5.372 

Barnes-Holmes, Y., Hussey, I., McEnteggart, C., Barnes-Holmes, D., & Foody, M. (2016). 

Scientific ambition: The relationship between relational frame theory and middle-

level terms in acceptance and commitment therapy. In R. D. Zettle, S. C. Hayes, D. 

Barnes-Holmes, & A. Biglan (Eds.), The Wiley handbook of contextual behavioral 

science(pp. 452-473). Hoboken, NJ: John Wiley & Sons. 

Barton, S., & Armstrong, P. (2018). CBT for depression: An integrated approach. Thousand 

Oaks, CA: SAGE Publications. 

Becker, E. M., & Jensen-Doss, A. (2013). Computer-assisted therapies: examination of 

therapist-level barriers to their use. Behavior therapy, 44(4), 614–24. 

doi:10.1016/j.beth.2013.05.002 

Borsboom, D., Mellenbergh, G. J., & Van Heerden, J. (2003). The theoretical status of latent 

variables. Psychological Review, 110(2), 203-219. doi:10.1037/0033-295x.110.2.203 

Bricker, J., Bush, T., Zbikowski, S., Mercer, L., & Heffner, J. (2014). Randomized trial of 

telephone-delivered acceptance and commitment therapy versus cognitive behavioral 



171 

 
 

therapy for smoking cessation: A pilot study. Nicotine & Tobacco Research, 16(11), 

1446–1454. doi:10.1093/ntr/ntu102 

Bricker, J., Copeland, W., Mull, K., Zeng, E., Watson, N., Akioka, K., & Heffner, J. (2017). 

Single-arm trial of the second version of an acceptance & commitment therapy 

smartphone application for smoking cessation. Drug and Alcohol Dependence, 170, 

37–42. doi:10.1016/j.drugalcdep.2016.10.029 

Bricker, J., Mull, K., Kientz, J., Vilardaga, R., Mercer, L., Akioka, K., & Heffner, J. (2014). 

Randomized, controlled pilot trial of a smartphone app for smoking cessation using 

acceptance and commitment therapy. Drug and Alcohol Dependence, 143, 87–94. 

doi:10.1016/j.drugalcdep.2014.07.006 

Bricker, J., Wyszynski, C., Comstock, B., & Heffner, J. (2013). Pilot randomized controlled 

trial of web-based acceptance and commitment therapy for smoking 

cessation. Nicotine & Tobacco Research, 15(10), 1756–1764. doi:10.1093/ntr/ntt056 

Brough, P. (2019). Advanced research methods for applied psychology: Design, analysis and 

reporting (1st ed.). New York, NY: Routledge. 

Cavanagh, K., Strauss, C., Forder, L., & Jones, F. (2014). Can mindfulness and acceptance be 

learnt by self-help? A systematic review and meta-analysis of mindfulness and 

acceptance-based self-help interventions. Clinical Psychology Review, 34(2), 118–

129. doi:10.1016/j.cpr.2014.01.001 

Costas, R., Zahedi, Z., & Wouters, P. (2014). Do altmetrics correlate with citations? 

Extensive comparison of altmetric indicators with citations from a multidisciplinary 

perspective. Journal of the Association for Information Science and 

Technology, 66(10), 2003-2019. doi:10.1002/asi.23309 

Dahl, J. (2015). Valuing in ACT. Current Opinion in Psychology, 2, 43–46. 

doi:10.1016/j.copsyc.2015.03.001 



172 
  

Del Giudice, P., Bravo, G., Poletto, M., De Odorico, A., Conte, A., Brunelli, L., … 

Brusaferro, S. (2018). Correlation Between eHealth Literacy and Health Literacy 

Using the eHealth Literacy Scale and Real-Life Experiences in the Health Sector as a 

Proxy Measure of Functional Health Literacy: Cross-Sectional Web-Based 

Survey. Journal of medical Internet research, 20(10), e281. doi:10.2196/jmir.9401 

Department of Health. (2017). Health in Ireland: Key trends 2017. Retrieved from 

https://www.hse.ie/eng/about/who/healthwellbeing/healthy-

ireland/publications/health-in-ireland-key-trends-20171.pdf 

Dever Fitzgerald, T., Hunter, P. V., Hadjistavropoulos, T., & Koocher, G. P. (2010). Ethical 

and legal considerations for internet-based psychotherapy. Cognitive Behaviour 

Therapy, 39(3), 173-187. doi:10.1080/16506071003636046 

Dickson, R., Cherry, M. G., & Boland, A. (2014). Carrying out a systematic review as a 

master's thesis. In A. Boland, M. G. Cherry, & R. Dickson (Eds.), Doing a systematic 

review: A student's guide (pp. 1-16). London, England: Sage. 

Dimidjian, S., Arch, J. J., Schneider, R. L., Desormeau, P., Felder, J. N., & Segal, Z. V. 

(2016). Considering meta-analysis, meaning, and metaphor: A systematic review and 

critical examination of “third wave” cognitive and behavioral therapies. Behavior 

Therapy, 47(6), 886–905. doi:10.1016/j.beth.2016.07.002 

Eysenbach, G. (2005). The law of attrition. Journal of Medical Internet Research, 7(1), e11. 

doi:10.2196/jmir.7.1.e11 

Francis, A. W., Dawson, D. L., & Golijani-Moghaddam, N. (2016). Comprehensive 

assessment of acceptance and commitment therapy processes. Journal of Contextual 

Behavioral Science, 5, 134–145. doi:10.1016/j.jcbs.2016.05.003 



173 

 
 

Gibbons, M. C., Fleisher, L., Slamon, R. E., Bass, S., Kandadai, V., & Beck, J. R. (2011). 

Exploring the potential of web 2.0 to address health disparities. Journal of Health 

Communication, 16, 77-89. doi:10.1080/10810730.2011.596916 

Gifford, E., Kohlenberg, B., Hayes, S., Antonuccio, D., Piasecki, M., Rasmussen-Hall, M., & 

Palm, K. (2004). Acceptance-based treatment for smoking cessation. Behavior 

Therapy, 35(4), 689–705. doi:10.1016/S0005-7894(04)80015-7 

Gifford, E., Kohlenberg, B., Hayes, S., Pierson, H., Piasecki, M., Antonuccio, D., & Palm, K. 

(2011). Does acceptance and relationship focused behavior therapy contribute to 

bupropion outcomes? A randomized controlled trial of functional analytic 

psychotherapy and acceptance and commitment therapy for smoking 

cessation. Behavior Therapy, 42(4), 700–715. doi:10.1016/j.beth.2011.03.002 

Golijani-Moghaddam, N., Hart, A., & Dawson, D. L. (2013). The implicit relational 

assessment procedure: Emerging reliability and validity data. Journal of Contextual 

Behavioral Science, 2(3-4), 105-119. doi:10.1016/j.jcbs.2013.05.002 

Gun, S., Titov, N., & Andrews, G. (2011). Acceptability of Internet treatment of anxiety and 

depression. Australasian Psychiatry, 19(3), 259–264. 

doi:10.3109/10398562.2011.562295 

Hayes, S. C., Strosahl, K. D., & Wilson, K. G. (2012). Acceptance and commitment therapy: 

The process and practice of mindful change (2nd ed.). New York, NY: The Guilford 

Press. 

Hernandez-Lopez, M., Luciano, M., Bricker, J., Roales-Nieto, J., & Montesinos, F. (2009). 

Acceptance and commitment therapy for smoking cessation: A preliminary study of 

its effectiveness in comparison with cognitive behavioral therapy. Psychology of 

Addictive Behaviors, 23(4), 723–730. doi:10.1037/a0017632 



174 
  

Hughes, S. (2018). The philosophy of science as it applies to clinical psychology. In S. C. 

Hayes & S. G. Hofmann (Eds.), Process-based CBT: The science and core clinical 

competencies of cognitive behavioral therapy (pp. 23-43). Oakland, CA: New 

Harbinger Publications. 

Kazdin, A. E. (2007). Mediators and mechanisms of change in psychotherapy 

research. Annual Review of Clinical Psychology, 3(1), 1-27. 

doi:10.1146/annurev.clinpsy.3.022806.091432 

Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E. (2005). Prevalence, severity, and 

comorbidity of 12-Month DSM-IV disorders in the national comorbidity Survey 

Replication. Archives of General Psychiatry, 62(6), 617. 

doi:10.1001/archpsyc.62.6.617 

Krägeloh, C. U., Henning, M. A., Medvedev, O. N., Feng, X. J., Moir, F., Billington, R., & 

Siegert, R. J. (2019). Mindfulness-based intervention research: Characteristics, 

approaches, and developments. London, England: Routledge. 

Lazarus, A. A. (1995). Different types of eclecticism and integration: Let's be aware of the 

dangers. Journal of Psychotherapy Integration, 5(1), 27-39. doi:10.1037/h0101169 

Levin, M. E., Luoma, J. B., Lillis, J., Hayes, S. C., & Vilardaga, R. (2014). Acceptance and 

Action Questionnaire–Stigma (AAQ-S): Developing a measure of psychological 

flexibility with stigmatizing thoughts. Journal of Contextual Behavioral 

Science, 3(1), 21-26. doi:10.1016/j.jcbs.2013.11.003 

Marsch, L. A. (2015). Envisioning the future: Transformation of healthcare systems via 

technology. In L. A. Marsch, S. E. Lord, & J. Dallery (Eds.), Behavioral healthcare 

and technology: Using science-based innovations to transform practice (pp. 317-

328). New York, NY: Oxford University Press. 



175 

 
 

McGrath, P., Moore, A., McNaught, M., Palmer, G., Greene, A., & Atkinson, D. (2005). 

Another form to fill in! Clients’ reflections on the hospice use of 

questionnaires. Supportive Care in Cancer, 13(9), 691–701. doi:10.1007/s00520-

005-0795-6 

Montoya, A. K., & Hayes, A. F. (2017). Two-condition within-participant statistical 

mediation analysis: A path-analytic framework. Psychological Methods, 22(1), 6-27. 

doi:10.1037/met0000086 

Moran, P., Kelesidi, K., Guglani, S., Davidson, S., & Ford, T. (2011). What do parents and 

carers think about routine outcome measures and their use? A focus group study of 

CAMHS attenders. Clinical Child Psychology and Psychiatry, 17(1), 65–79. 

doi:10.1177/1359104510391859 

Niles, A. N., Wolitzky-Taylor, K. B., Arch, J. J., & Craske, M. G. (2017). Applying a novel 

statistical method to advance the personalized treatment of anxiety disorders: A 

composite moderator of comparative drop-out from CBT and ACT. Behaviour 

Research and Therapy, 91, 13-23. doi:10.1016/j.brat.2017.01.001 

Onken, L. S., & Shoham, V. (2015). Technology and the stage model of behavioral 

intervention development. In L. A. Marsch, S. E. Lord, & J. 

Dallery (Eds.), Behavioral healthcare and technology: Using science-based 

innovations to transform practice (pp. 3-12). New York, NY: Oxford University 

Press. 

Palmeira, L., Cunha, M., & Pinto-Gouveia, J. (2019). Processes of change in quality of life, 

weight self-stigma, body mass index and emotional eating after an acceptance-, 

mindfulness- and compassion-based group intervention (Kg-Free) for women with 

overweight and obesity. Journal of Health Psychology, 24(8), 1056-1069. 

doi:10.1177/1359105316686668 



176 
  

Pierce, B., Twohig, M. P., & Levin, M. E. (2016). Perspectives on the use of acceptance and 

commitment therapy related mobile apps: Results from a survey of students and 

professionals. Journal of Contextual Behavioral Science, 5(4), 215-224. 

doi:10.1016/j.jcbs.2016.08.001 

Piwowar, H. (2013). Introduction altmetrics: What, why and where? Bulletin of the 

American Society for Information Science and Technology, 39(4), 8-9. 

doi:10.1002/bult.2013.1720390404 

Schaub, M. P. (2016). Web-based interventions for substance abuse. In A. L. Andrade & 

D. D. Micheli (Eds.), Innovations in the treatment of substance addiction (pp. 151-

163). Basingstoke, England: Springer. 

Schueller, S. M., Chokshi, M., & Mohr, D. C. (2015). Using behavioral intervention 

technologies to reduce the burden of mood and anxiety disorders. In L. A. Marsch, 

S. E. Lord, & J. Dallery (Eds.), Behavioral healthcare and technology: Using 

science-based innovations to transform practice (pp. 58-69). New York, NY: Oxford 

University Press. 

Schuster, R., Pokorny, R., Berger, T., Topooco, N., & Laireiter, A.-R. (2018). Advantages 

and disadvantages of online and blended therapy: Attitudes towards both 

interventions amongst licensed psychotherapists in Austria (Preprint). Journal of 

Medical Internet Research,20(12), e11007. doi:10.2196/11007 

Scopus. (2019a, June 15). Source details: Behavior Therapy. Retrieved from https: 

https://www.scopus.com/sourceid/12107?utm_campaign=STMJ_93375_Unknown&

utm_medium=email&utm_dgroup=93375_AuthorsROW_CiteScore_2019&utm_aci

d=298416212&SIS_ID=-

1&dgcid=STMJ_93375_Unknown&CMX_ID=&utm_in=DM531320&utm_source=

AC_30  



177 

 
 

Scopus. (2019b, June 15). Source details: Journal of Contextual Behavioral Science. 

Retrieved from https: 

https://www.scopus.com/sourceid/21100222556?utm_campaign=STMJ_93375_Unk

nown&utm_medium=email&utm_dgroup=93375_AuthorsROW_CiteScore_2019&u

tm_acid=298416212&SIS_ID=-

1&dgcid=STMJ_93375_Unknown&CMX_ID=&utm_in=DM531320&utm_source=

AC_30 

Serowik, K. L., Khan, A. J., LoCurto, J., & Orsillo, S. M. (2018). The Conceptualization and 

Measurement of Values: A Review of the Psychometric Properties of Measures 

Developed to Inform Values Work with Adults. Journal of Psychopathology and 

Behavioral Assessment, 40(4), 615–635. doi:10.1007/s10862-018-9679-1 

Smith, S. (2015). PhD by published work: A practical guide for success. London, United 

Kingdom: Palgrave. 

Thomas, J., & Hersen, M. (2011). Understanding research in clinical and counseling 

psychology (2nd ed.). New York, NY: Routledge. 

Titov, N., Dear, B. F., Johnston, L., Lorian, C., Zou, J., Wootton, B., … Rapee, R. M. 

(2013). Improving adherence and clinical outcomes in self-guided internet treatment 

for anxiety and depression: randomised controlled trial. PloS one, 8(7), e62873. 

doi:10.1371/journal.pone.0062873 

van der Vaart, R., Witting, M., Riper, H., Kooistra, L., Bohlmeijer, E., & Gemert-Pijnen, L. 

(2014). Blending online therapy into regular face-to-face therapy for depression: 

content, ratio and preconditions according to patients and therapists using a Delphi 

study. BMC Psychiatry, 14(1), 355. doi:10.1186/s12888-014-0355-z 



178 
  

Vilardaga, R., Bricker, J., & McDonell, M. (2014). The promise of mobile technologies and 

single case designs for the study of individuals in their natural environment. Journal 

of Contextual Behavioral Science, 3(2), 148–153. doi:10.1016/j.jcbs.2014.03.003 

Wilson, K. (2016). Contextual behavioral science: Holding terms lightly. In R. D. Zettle, 

S. C. Hayes, D. Barnes-Holmes, & A. Biglan (Eds.), The Wiley handbook of 

contextual behavioral science (pp. 85-106). Hoboken, NJ: John Wiley & Sons. 

Wilson, K. G., Sandoz, E., Kitchens, J., & Roberts, M. (2010). The valued living 

questionnaire: Defining and measuring valued action within a behavioral 

framework. The Psychological Record, 60(2), 249–272. doi:10.1007/BF03395706 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



179 

 
 

Appendix 

PubMed Search Strategy 

(((((((((((mindfulness) OR mindfulness-based cognitive therapy) OR MBCT) OR 
((integrative behavioral couple therapy) OR IBCT)) OR ((((dialectical behavioural therapy) 
OR dialectical behaviour therapy) OR dialectical behavioral therapy) OR dialectical behavior 
therapy)) OR ((acceptance and commitment therapy))) OR schema therapy) OR 
metacognitive therapy) OR functional analytic psychotherapy) OR ((compassionate mind 
training) OR compassion focused therapy)) OR (((cognitive behavioural analysis system of 
psychotherapy) OR cognitive behavioral analysis system of psychotherapy) OR CBASP)) 
AND ((((((((((((((((((((smartphone) OR smart-phone) OR mobile phone) OR cellular phone) 
OR iphone) OR android)) OR technology) OR electronic) OR digital) OR ((PDA) OR 
personal digital assistant)) OR ((SMS) OR text messag*)) OR email) OR computer) OR 
online) OR self-help) OR ((application) OR app)) OR ((tablet) OR ipad)) OR (CD-ROM) OR 
(((((((ehealth) OR e-health) OR telehealth) OR mhealth) OR m-health) OR emental health) 
OR e-mental health)) OR ((web) OR internet)) 

Platform/Interface: www.ncbi.nlm.nih.gov/pubmed 
Timespan: Inception to Week 43, 2015 
Filters: Humans, English language 
Result: 971 

Web of Science Search Strategy 

1 TS=(smartphone OR smart-phone OR "mobile phone" OR "cellular phone") 
2 TS=(iphone OR android) 
3 TS=(personal digital assistant OR PDA) 
4 TS=(SMS OR text messag*) 
5 TS=email 
6 TS=computer 
7 TS=online 
8 TS=self-help 
9 TS=(tablet OR ipad) 
10 TS=CD-ROM 
11 TS=(ehealth OR e-health OR telehealth OR mhealth OR m-health OR emental health 

OR e-mental health) 
12 TS=(web OR internet) 
13 TS=(application OR app) 
14 #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR 

#2 OR #1 
15 TS=(mindfulness OR MBCT) 
16 TS=(integrative behav* couple therapy OR IBCT) 
17 TS=dialectical behav* therapy 
18 TS=(acceptance AND commitment therapy) 
19 TS="schema therapy" 
20 TS=metacognitive therapy 
21 TS=functional analytic psychotherapy 
22 TS=(compassionate mind training OR compassion focused therapy) 
23 TS=(cognitive behav* analysis system of psychotherapy OR CBASP) 
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24 #23 OR #22 OR #21 OR #20 OR #19 OR #18 OR #17 OR #16 OR #15 
25 #24 AND #14 

Platform/Interface: Thomson Reuters 
Timespan: Inception to Week 43, 2015 
Filters: English language 
Result: 1,311 

CENTRAL Search Strategy 

1 mindfulness 
2 "mindfulness-based cognitive therapy" 
3 MBCT 
4 "integrative behav* couple therapy" 
5 IBCT 
6 "dialectical behav* therapy" 
7 "acceptance and commitment therapy" 
8 "schema therapy" 
9 "metacognitive therapy" 
10 "functional analytic psychotherapy" 
11 "compassionate mind training" 
12 "compassion focused therapy" 
13 "cognitive behav* analysis system of psychotherapy" 
14 CBASP 
15 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 
16 smartphone 
17 smart-phone 
18 "mobile phone" 
19 "cellular phone" 
20 iphone 
21 android 
22 technology 
23 electronic 
24 digital 
25 PDA 
26 "personal digital assistant" 
27 SMS 
28 "text messag*" 
29 email 
30 computer 
31 online 
32 self-help 
33 application 
34 app 
35 tablet 
36 ipad 
37 CD-ROM 
38 ehealth 
39 e-health 
40 telehealth 
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41 mhealth 
42 m-health 
43 "e-mental health" 
44 web 
45 internet 
46 #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or 

#28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or 
#40 or #41 or #42 or #43 or #44 or #45 

47 #15 and #46 
 
Platform/Interface: http://onlinelibrary.wiley.com/cochranelibrary/search/ 
Timespan: Inception to Week 43, 2015 
Result: 204 

PsycINFO Search Strategy 

1 DE "Acceptance and Commitment Therapy" 
2 DE "Mindfulness" OR mindfulness-based cognitive therapy OR MBCT 
3 dialectical behav* therapy 
4 schema therapy 
5 metacognitive therapy 
6 functional analytic psychotherapy 
7 compassion focused therapy OR compassionate mind training 
8 integrative behav* couple therapy OR IBCT 
9 cognitive behav* analysis system of psychotherapy OR CBASP 
10 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 
11 DE "Cellular Phones" OR smartphone OR smart-phone OR iphone OR android 
12 technology OR electronic OR digital 
13 personal digital assistant* OR PDA 
14 text messag* OR SMS 
15 email 
16 computer 
17 online 
18 self-help 
19 DE "Computer Applications" OR app 
20 tablet OR ipad 
21 CD-ROM 
22 (DE "Online Therapy") OR (DE "Telemedicine") OR ehealth OR e-health OR 

telehealth OR mhealth OR m-health OR emental health OR e-mental health 
23 DE "Mobile Devices" 
24 internet OR web 
25 S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR 

S21 OR S22 OR S23 OR S24 
26 S10 AND S25 

Platform/Interface: EBSCOhost 
Timespan: Inception to Week 43, 2015 
Filters: English language 
Result: 572 


