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Thesis summary 
There is a high risk of recurrence of depression in individuals who have experienced previous 

episodes of depression, causing considerable burden at both an individual and societal level. 

Yet, limited treatment options are available to this group. Contemporary models of depression 

suggest that both cognitive factors and behavioral strategies are involved in causing 

vulnerability to the recurrence of depression. The advancement of new interventions targeting 

these dimensions could be the basis for a model of secondary prevention of depression. The 

main aim of this thesis is to investigate the effectiveness of an eight week group-based ACT 

in treating residual symptoms of depression over 12 months. Acceptance and Commitment 

Therapy (ACT) is a new cognitive-behavioral treatment emphasizing acceptance and 

mindfulness processes. This thesis will also explore the add-on effect of two weeks of 

experimental attentional bias modification (ABM). ABM is a computerized procedure that 

targets negative attentional biases and may complement ACT by its focus on attentional 

processes. An important goal of ACT is to expand psychological flexibility that is 

hypothesized to contribute to a decrease of psychopathology and an increase in positive 

mental health. Psychological flexibility is the ability to stay in the present regardless of 

intrusive thoughts and feelings, and choosing actions that are in accordance with one’s values. 

Psychological flexibility is measured by the Acceptance and Action Questionnaire (AAQ-II), 

and to date the psychometric properties of the Norwegian translated version of the AAQ-II 

(NAAQ) are lacking. This thesis addressed this omission by exploring the psychometric 

properties of the NAAQ in a clinical sample in Norway. A final aim of the thesis was to 

explore the role of psychological flexibility in reducing depressive symptoms and increasing 

positive mental health, and explore which sub-processes contribute to psychological 

flexibility.  

Paper 1 found group-based ACT to be an effective treatment in decreasing residual symptoms 

of depression in a 12-months follow-up. We found no evidence of ABM augmenting group-

based ACT in a way that increases the reduction in residual symptoms. Paper 2 found good 

psychometric properties of the NAAQ, supporting its use in both research and clinical 

practice with Norwegian samples. Paper 3 demonstrated that psychological flexibility 

mediated changes in the improvement of depressive symptoms and positive mental health 

associated with group-based ACT. In accordance with the model of ACT, most of the sub-

processes were found to contribute to changes in psychological flexibility.    
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In sum, the thesis suggests that group-based ACT is a feasible and effective treatment for 

individuals with a history of depression experiencing residual symptoms of depression. 

Psychological flexibility, as measured by the NAAQ, facilitates change in depression and 

positive mental health, with most of the sub-processes advancing the impact of psychological 

flexibility.  
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Background 

Introduction 

Depression is painful and disabling. The human suffering connected to depression can be 

immense and extremely debilitating on several levels. The loss of energy and vitality, and 

disconnection with close and professional relationships diminishes the affected individual’s 

capacity to take part in life, and can even lead to a consideration and decision of suicide. The 

author Andrew Solomon’s description of his experience with depression is illustrative; “If you 

trip or slip, there is a moment, before your hand shoots out to break your fall, when you feel 

the earth rushing up at you and you cannot help yourself — a passing, fraction-of-a-second 

horror. I felt that way hour after hour” (A. Solomon, 1998, para. 7).  

Depression is common and recurrent in the population. The high prevalence has triggered a 

large amount of research on depression, but still the phenomenon remains complex and 

difficult to grasp (Beck & Bredemeier, 2016). Although many psychological and 

pharmacological treatments have been developed with relative success in helping people in an 

acute phase of depression (Hollon, 2016), it is estimated that more than 40 % do not profit 

from treatment and more than two-thirds are not completely recovered after treatment (Hollon 

et al., 2002). Even with treatments optimally implemented, only 40 % of the disease burden 

would be alleviated (Andrews, Issakidis, Sanderson, Corry, & Lapsley, 2004). A meta-

analysis comparing the effect of different major psychotherapies for depression suggested that 

there are no significant differences in their efficacy (Cuijpers, Van Straten, Andersson, & Van 

Oppen, 2008). The weak enduring effect of treatments and relapse rates of depression 

suggests that there is room for improvement in decreasing the burden of depression. 

Preventive strategies could be a useful addition to treatments of more acute states. Identifying 

and ameliorating mechanisms that are central to the development of depression in a 

preventive approach might reduce the risk of subsequent episodes (Vos et al., 2004). 

Depression is a result of an interaction between vulnerable individuals and their environment 

(Gotlib & Hammen, 2009), and different aspects are important to understand and treat 

depression. Two main polarized positions have influenced the debates about the 

conceptualization of depression, the biomedical model and the humanistic model (Mulder, 

2008). From a biomedical models view, investigating specific biological processes (for 

instance neuropsychological) are necessary to identify causes and develop treatments of 

depression. The humanistic model, on the other hand, has a holistic and contextualistic view 
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on depression, emphasizing the need for a broader view to understand depression. The 

division between the biomedical model and the humanistic model of depression could be 

viewed as substantial, as their perspective and conceptual understanding of depression differ 

considerably from each other. However, the polarization of the two models might hinder 

progress rather than bringing new knowledge to the table. 

Beck’s (1967) influential theory on cognitive processes, focusing on how the destructive 

circle of negative thoughts and maladaptive behavioral responses initiate and maintain 

depression, has given rise to new ideas and perspectives within both positions that have 

contributed to the treatment of depression.  

From the humanistic tradition, third-generation cognitive-behavioral therapies such as 

mindfulness-based cognitive therapy (MBCT; Segal, Williams, & Teasdale, 2002) and 

acceptance and commitment therapy (ACT; Hayes, Strosahl, & Wilson, 2012) have gained 

increased attention as treatments for depression. The development of these approaches has 

initiated a focus on general processes in psychological health that are important to target in 

treatment. MBCT has had success as a depressive relapse-prevention intervention, developed 

specifically with this in mind. The evidence of ACT as a preventive treatment is more limited, 

but the transdiagnostic model from which ACT is based on suggests that the treatment has the 

potential to be helpful for this population. 

From the biomedical tradition and the field of neuropsychology, there has been increased 

focus on using technology to increase understanding and target cognitive factors that could 

contribute to the development of depression. Attentional bias modification (ABM) is an 

example of such advancement, aiming to change specific markers of depression that might 

ameliorate depressive symptoms. 

The high number of relapse and limited effect of depressive treatment suggest that there is a 

need to discover novel preventive treatments of depression. ACT might be a useful addition to 

preventive treatments, but this possibility warrants further exploration. This thesis will 

investigate the effectiveness of ACT as a group-based treatment for individuals with residual 

symptoms of depression. Most often research evaluates effects of the single treatment 

formats; however, recent focus on the potential in coupling different models and perspectives 

in the treatment of depression have made it relevant to explore if combining interventions 

could be beneficial (Beck & Bredemeier, 2016; Koster & Bernstein, 2015). With this in mind, 

the thesis will also investigate if preceding ACT with ABM will enhance the effect of ACT.  
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Mental illness? 

There is an extensive discussion about the definition and use of terminology as disease, illness 

and disorder. Some state that there are clear boundaries separating for instance, illness and 

disease (Kleinman, Anderson, Finkler, Frankenberg, & Young, 1986), with disease being 

defined as a physical dysfunction, and illness as the lived experience of the disease (Carel, 

2016). Wakefield (1992) explored the concept of mental disorder arguing that “a disorder 

exists when the failure of a person’s internal mechanisms to perform their functions as 

designed by nature impinges harmfully on the person’s well-being as defined by social values 

and meanings” (p. 373). Wakefield (1992) further suggests that there must both be a value 

criterion and an explanatory criterion when considering health and potential mental disorder. 

The evaluative element considers whether the condition is harmful to the person and deprives 

the person of well-being, while the objective element considers the impairment of natural 

functioning. The conceptualization of mental health shapes the cultural and societal 

understanding of mental disorders, how the individual views psychopathology, and what 

treatments are offered in society. As stated by Reznek (1987, p. 1), “Concepts carry 

consequences - classifying things one way rather than another has important implications for 

the way we behave towards such things.” In Norway, the mental health services use the 

system of classification as a foundation to provide “rights” to its population, and its 

organization is structured based on concepts of mental health and illness.  

 

Mental health services in Norway 

The general practitioner (GP) plays an essential role in mental health services in Norway 

(Ministry of Health and Care Services, 2014). The GP assesses if the mental suffering of an 

individual is at a level that can be classified as a mental disorder, and furthermore, if the 

degree of the disorder suggests that the person should be referred to specialized treatment. 

Specialized treatment is offered at outpatient clinics, in public hospitals, and private practices, 

and are funded by the state of Norway so that individuals only pay a relatively small 

consultation fee. Referrals will be considered in the clinic by a team of specialists, consisting 

of psychiatrists and psychologists, who based on specified criteria of specialist care, evaluate 

if the individual’s symptoms described in the referral are at a level that he or she has a right to 

specialized care. Individuals will be rejected if this is not the case, and subsequently referred 

back to the GP. Individuals with acute and/or severe symptoms and substantial low levels of 

functioning can be offered intensive care by means of inpatient treatments and daycare. Many 
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individuals with mild to moderate depressive symptoms will not fulfill the criteria of 

treatment within the specialized care, and as such have limited services available, restricted to 

the GP, private practices, and possible short-term interventions offered by the municipal 

health services.  

 

Depression 

The term depression has become a part of everyday vocabulary and mainstream culture, and 

at times it is used as a way of expressing a feeling of sadness and lack of energy. Horwitz and 

Wakefield (2007) point to a trend in society where normal emotional reactions to life events 

tend to be labeled as diseases. In the conceptualization of depression, it is important to 

distinguish depression from the natural fluctuations of mood and energy. By creating a shared 

discourse on what clinically manifests depression, space is created for research and theories 

that can expand knowledge and forward treatment alternatives and efficiency. A clinical 

diagnosis of depression is termed as Major Depressive Disorder, and throughout this thesis, 

the term depression will refer to this diagnosis.  

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V) 

(American Psychiatric Association, 2013) has been central in defining the features of what 

constitutes a depressive episode. The diagnosis requires the presence of five or more 

symptoms over at least two weeks, of which one symptom must be depressed mood, or a loss 

of interest and pleasure in daily activities. Other symptoms are changes in appetite or weight, 

disturbed sleep, psychomotor agitation, fatigue or loss of energy, concentration trouble, 

feelings of worthlessness, and recurrent thoughts of death. The symptoms must further 

constitute a difference from the normal state of the individual and disrupt the ability to 

function socially and at work or in education. In Europe, the International Classification of 

Diseases 10th Revision (ICD-10) (World Health Organization, 1993) system is widely used. 

While also using a dimensional assessment system, it differs somewhat from DSM-V in the 

diagnostic evaluation. ICD-10 classifies depressive episodes in the different categories of 

mild, moderate, and severe, based on number and level of symptom severity. The term 

“recurrent” can be added if the individual has a history of at least one depressive episode.  

Diagnostic assessment and evaluation of remission in this thesis was made in accordance with 

DSM-V criteria. 



14 
 

Descriptive aspects of depression 

Recent estimates indicate that about 10% of the general population will experience a clinically 

significant episode of depression at some point in their lives (Kessing, 2007; Kessler & 

Bromet, 2013). The prevalence is high in Norway. Two prevalence studies in Norway found a 

lifetime prevalence in Oslo of 17.8 % (Kringlen, Torgersen, & Cramer, 2001) and 8.3 % in 

the rural area of Sogn og Fjordane (Kringlen, Torgersen, & Cramer, 2006). In Oslo, the 

lifetime prevalence among women was two times higher than among men, suggesting that 

women are at higher risk of developing depression. There is generally an increase in 

prevalence in the ages 30-44, with a mean age of onset of 32 years (Kessler et al., 2005). 

Depression is often complicated further with a large lifetime and episode comorbidity 

between depression and substance abuse and other mental disorders (Kessler et al., 2003).  

Depression has been ranked as the single most burdensome disease in the world as quantified 

by the disability-adjusted life year, a construct that measures years of “healthy” life lost by 

poor health (Mathers, Fat, & Boerma, 2008). The adverse effects depression has on 

psychosocial function in several areas of life are substantial, including impaired functioning at 

work and school, social struggles, marital and parenthood difficulties, and lowered well-being 

(Beekman et al., 2002; Danziger, Carlson, & Henly, 2001; Gotlib, Lewinsohn, & Seeley, 

1998; Hirschfeld et al., 2000; Kessler & Walters, 1998; Kessler et al., 2008). It is estimated 

that a depressive episode disrupts an individual’s ability to function in roles for an average of 

35.1 days (Kessler et al., 2003). There are large economic costs associated with depression. In 

2009 in Norway, mental disorders accounted for a cost of 41 billion Norwegian kroner of 

costs in disability benefits. Approximately one-third of that sum was associated with 

depression (Mykletun & Knudsen, 2009). Depression also leads to less productivity at work 

and sick days. A recent economic analysis calculated that across the 36 largest countries in the 

world, lost productivity because of depression and anxiety had a cost of US $925 billion 

(Chisholm et al., 2016). Chisholm et al. (2016) estimated that investments of US $147 billion 

were needed to increase the effectiveness of treatment for depression and anxiety. 

 

Recurrence  

Depression is a recurrent disorder. Several long-term studies have found high rates of 

recurrence. Two studies reported that 75 % of the sample had recurrence of depression after 

ten years, with this rate increasing over time (Angst, 1992; Keller & Boland, 1998). Also in a 

ten year follow-up, D. A. Solomon et al. (1997) found that two-thirds of their sample had 
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experienced recurrent depression. With each successive depressive episode, the risk of 

recurrence seems to increase by 16 percent, and furthermore, the median time to recurrence 

decreased from 150 weeks for the first prospective observed recurrence to 57 weeks for the 

fifth recurrence (D. A. Solomon et al., 2000).  

 

General risk factors of recurrence 

There are many different risk factors associated with recurrence, often intertwined and related 

to each other, constituting a complex network of vulnerability (Hammen, 2018; Kuehner, 

2017). Clinical characteristics such as the number of prior depressive episodes, the severity of 

the first episode, the presence of comorbid psychopathology and degree of residual symptoms 

between episodes have been found to predict recurrence of depression (Conradi, Ormel, & De 

Jonge, 2011; Hardeveld, Spijker, De Graaf, Nolen, & Beekman, 2013; Hoertel et al., 2017). 

The findings of demographic and environmental risk factors seem to be somewhat mixed. 

There is limited evidence that gender, socioeconomic status and marital status are important 

in the recurrence of depression (Burcusa & Iacono, 2007; Kuehner, 2017), but recurrence 

rates increase with age, destructive work environment, and unemployment (Schaakxs et al., 

2018; Stankunas, Kalediene, Starkuviene, & Kapustinskiene, 2006; Theorell et al., 2015). 

Having had a parent with affective disorder seems to constitute a risk factor, both as a genetic 

predisposition, but also as a stress factor throughout upbringing (Burcusa & Iacono, 2007; 

Hammen, 2018; Ten Have et al., 2018). There is strong evidence of childhood maltreatment 

as a risk factor (Burcusa & Iacono, 2007; Ten Have et al., 2018). The impact stress has on 

recurrent depression is highlighted by a theory of stress generation, which implies that stress 

not only predicts depression, but that depression, in turn, is stress-inducing (Hammen, 2018). 

The theory suggests that beliefs, expectations and personality characteristics in former and 

currently depressed individuals contribute to a higher risk of experiencing stressful events 

because of their behavioral choices (Alloy, Liu, & Bender, 2010). Stress generation has been 

found to predict recurrent depression (J. L. Hamilton & Alloy, 2017; Hammen, Hazel, 

Brennan, & Najman, 2012; Hammen, Shih, & Brennan, 2004; Rudolph, Flynn, Abaied, 

Groot, & Thompson, 2009), which suggests that stress generation is an important factor in a 

repetitive cycle of stress and depression. 
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Cognitive risk factors 

For decades a substantial amount of research has been conducted on the critical role of 

cognitive vulnerability in depression (Joormann, 2009). Beck’s cognitive model pioneered 

this research, suggesting that biased interpretations and negative thoughts both fuel and 

maintain depressive states. More recently, increased attention has been directed towards what 

cognitive factors increase the risk of recurrence, and the underlying cognitive processes that 

contribute to negative cognitions and affect. Koster and colleagues (2011) proposed the 

impaired disengagement hypothesis, which suggests that challenges with disengaging 

attention from self-referring negative information reduces the capacity to problem-solving and 

executive functioning. The reduced capacity of shifting attention contributes to an increased 

and prolonged focus on internal stimuli/information of thoughts and feelings that supports 

rumination. The theory implies that this cognitive vulnerability decreases the ability to handle 

affect and stressful life events, and thus may trigger new episodes of depression. The role of 

this vulnerability in depression has been established in several research projects (Donaldson, 

Lam, & Mathews, 2007; Hsu et al., 2015; Kertz, Stevens, & Klein, 2017; Lo, Lau, Cheung, & 

Allen, 2012; Vanderhasselt et al., 2012; Yaroslavsky, Allard, & Sanchez-Lopez, 2019). For 

instance, Vanderhasselt et al. (2012) found that remitted patients with a history of depression 

had trouble inhibiting negative stimuli. Moreover, results from Yaroslavsky et al. (2019) 

propose that higher levels of delayed disengagement predict depressive symptoms and affect, 

and rumination. Two central processes of self-referential repetitive thinking in depression are 

rumination and attention bias.  

Rumination generally refers to a style of thinking that focuses on the symptoms, feelings, 

causes, and consequences of depression (Nolen-Hoeksema, 1991). This form of “passive 

coping” is related to the belief that rumination will increase self-understanding and resolve 

distress (Koster et al., 2011). Findings, however, suggest that individuals who have a more 

ruminative style are more likely to experience intensified and prolonged depressive symptoms 

when encountering stressful life events (Nolen-Hoeksema, 2000; Nolen-Hoeksema & 

Morrow, 1991). Furthermore, rather than taking constructive steps towards resolving 

problems, a ruminative style seems to enhance psychological rigidity and behavioral paralysis 

(Ward, Lyubomirsky, Sousa, & Nolen-Hoeksema, 2003). 

Attentional bias, a central part in the cognitive model, describes a tendency that some 

individuals have of directing their attention towards negative stimuli. Several studies have 

found an association between rumination and attentional bias, suggesting that individual 
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differences in rumination might be caused by differences in attentional biases (Donaldson et 

al., 2007; Joormann & Gotlib, 2010; Koster et al., 2011). Evidence of a negative attentional 

bias has been reported in both previously (Joormann & Gotlib, 2007a, 2007b) and currently 

depressed individuals (Gotlib, Krasnoperova, Yue, & Joormann, 2004), and in never-

depressed individuals at high risk because of familial history (Joormann, Talbot, & Gotlib, 

2007). Attentional biases are often explored by using a dot-probe paradigm where participants 

are presented with pairs of stimuli, typically words or faces, consisting of, for instance, a 

neutral stimulus and an emotional stimulus (positive or negative). This is followed by a dote 

probe (one dot or two dots) that appear in the location of either the neutral or the emotional 

stimulus, which the participants rapidly must respond to by pressing one of two buttons 

indicating the number of dots. Allocation of attention is measured by latency in detecting the 

probe and pressing the correct button. Participants who selectively move their attention 

toward negative stimuli (and vice versa) will be faster to detect dot probes that replace those 

stimuli (where they are already attending) and slower to detect probes that replace the neutral 

or positive stimuli. Findings suggest that clinically depressed subjects orient attention toward 

sad faces rather than neutral or positive faces (Gotlib et al., 2004). These results was 

replicated by Joormann et al. (2007) who found this bias also in remitted depressed adults and 

in nondepressed individuals with a risk of developing depression because of family history of 

depression, indicating that negative attentional biases may constitute important vulnerability 

factors for depression, rather than simple markers of lowered mood. 

 

Preventive treatment 

Because of the high rates of recurring depression, there has been increasing focus on the need 

for preventive treatment of depression. Many individuals who struggle with recurrent 

depression receive little or no maintenance treatment before recurrences (D. A. Solomon et 

al., 2000), and can experience years with subthreshold symptoms of depression before 

developing full-blown diagnosis (Muñoz, Cuijpers, Smit, Barrera, & Leykin, 2010). The 

duration of depression is associated with the outcome of treatment (Cuijpers, van Straten, 

Smit, Mihalopoulos, & Beekman, 2008), suggesting that time elapsed with untreated 

depressive symptoms decreases the effect of treatment. Promoting interventions that focus on 

prevention might decrease the vulnerability of recurrence and reduce the burden of 

depression.  
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There are three forms of preventive treatment; universal, selective, and indicated (Haggerty & 

Mrazek, 1994). Universal prevention is directed at the general population, regardless of the 

risk of depression, such as school programs aimed at reducing the risk of depression. 

Selective prevention is applied to groups who have a high risk of developing depression, but 

have yet to do so. An example could be interventions for cancer patients aimed at preventing 

depression. Indicated prevention is aimed at individuals who have a high risk of developing 

depression, and show symptoms of depression that are not severe enough to meet diagnostic 

criteria. The current project aimed at individuals with residual symptoms of depression is an 

example. 

Findings suggest that preventive treatments that target high-risk groups of depression are 

more effective than universal prevention programs (Beekman, Smit, Stek, Reynolds, & 

Cuijpers, 2010). Because sub-threshold symptoms are a considerable risk factor for 

developing depression, the creation of effective indicated prevention programs has been found 

to be especially important (Muñoz et al., 2010). There are a number of treatments that have 

been developed the last three decades, and two recent meta-analyses have found that 

preventive treatment reduces the incidence of depression by 21 % compared to those 

receiving no treatment (Cuijpers, van Straten, Smit, et al., 2008; van Zoonen et al., 2014). 

National Institute of Health and Clinical Excellence (National Institute for Health and Clinical 

Excellence, 2009) has identified secondary prevention as a key goal in the long-term 

management of depression. A recent guideline for the treatment of depression by the 

Norwegian Health Department (The Norwegian Directorate of Health, 2009) also underlines 

the importance of preventive treatment; however, there are, to our knowledge, no studies that 

examine effects of such treatments in Norway.  

A psychoeducational group program directed towards currently depressed individuals was 

implemented across Norway and was found to effectively reduce depressive symptomatology 

(Dalgard, 2006). Similar programs, but with an indicated preventive profile, have not been 

carried out in Norway (Major et al., 2011). Thus, there is a lack of preventive treatment 

alternatives for those with a history of depression and experience symptoms of depression. In 

Norway, mental health challenges are most commonly treated by the General Practitioner 

(GP) (Mykletun, Knudsen, & Mathiesen, 2009), and about 20 % of patients contact the GP 

because of depressive symptoms (Mitchell, Vaze, & Rao, 2009). In 2005 treatments provided 

most often were pharmacological in nature (Mykletun et al., 2009), and only patients with an 

ongoing moderate to severe depressive episode could receive specialized treatment offered by 
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the public health system (The Norwegian Directorate of Health, 2015). This suggests that 

there are few treatment alternatives to individuals with subthreshold symptoms in Norway, 

which may increase the burden of depression. Indicated prevention could be a useful addition 

to treatments and important for the general public mental health.  

Prevention aims to reduce risk factors and increase protective factors in order to reduce the 

risk of depression recurrence. There has been increased attention to the importance of 

promoting mental health (Tripathi, Garg, & Javed, 2019; WHO, 2004). WHO defines mental 

health as “…a state of well-being in which the individual realizes his or her own abilities, can 

cope with the normal stresses of life, can work productively and fruitfully, and is able to make 

a contribution to his or her community” (WHO, 2004, p. 10). Mental health promotion is 

often referred to as positive mental health. The notion of positive mental health and 

psychopathology as two separate, but correlated dimensions of psychological functioning has 

gained increased support (Greenspoon & Saklofske, 2001; Kashdan & Rottenberg, 2010; 

Keyes, 2005). Thriving mental health is not necessarily attained by a decrease or absence of 

psychopathology (Keyes, 2005). Ideally, an intervention should target both dimensions, 

decreasing psychopathology and improving psychological well-being, in order to enhance the 

ability to handle difficult aspects of life. 

Acceptance and commitment therapy (ACT) is a treatment found to be effective in both 

reducing depressive symptomatology and promoting positive mental health (Bohlmeijer, 

Fledderus, Rokx, & Pieterse, 2011; Bohlmeijer, Lamers, & Fledderus, 2015; Folke, Parling, & 

Melin, 2012; Forman, Herbert, Moitra, Yeomans, & Geller, 2007; Petersen & Zettle, 2009; 

Society of Clinical Psychology, 2016; Zettle & Rains, 1989). These findings suggest that 

ACT could be an appropriate preventive treatment for depression. Combining this treatment 

with the experimental ABM procedure, which has been shown to reduce surrogate markers of 

depression vulnerability in patients in remission (Browning, Holmes, Charles, Cowen, & 

Harmer, 2012), has not been investigated before. This next section will present the theoretical 

background of ACT, followed by a description of ABM, which in this study will precede the 

group-based ACT intervention.  

 

Acceptance and Commitment Therapy (ACT) 

Acceptance and Commitment Therapy is a third-generation cognitive-behavior therapy that 

focuses and combines processes of acceptance and mindfulness, with commitment and 
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behavior change. It is a transdiagnostic model that aims to improve human functioning by 

focusing on pathogenic processes suggested to be central and common in human suffering. 

Based on a philosophy known as functional contextualism, ACT emphasizes that behavior 

must be regarded as an interaction between the individual and the past (learning history) and 

present (situational) context. It is a holistic approach, where the whole event is taken into 

account, and meaning is created with reference to context. ACT seeks to understand and 

influence behavior by looking at the function of behavior. From this perspective, experiences 

and actions are looked at through a pragmatic lens that considers how they affect an 

individual’s functioning and predefined aims. The verbal processes are central in this 

endeavor, affecting thoughts and behavior. ACT is closely linked to relational frame theory 

(RFT), and is thus preoccupied with understanding the context in which thinking develops 

and impacts overall on psychological functioning (Zettle, 2007). A short introduction of RFT 

is provided in the next section, however, for a more thorough and extensive review, see 

Törneke (2010).  

 

Relational frame theory  

RFT provides a framework that considers language and cognition from a functional 

contextualistic perspective, focusing on exploring context and behavior in order to understand 

their roles in human suffering and its possible alleviation (Zettle, 2007). RFT suggests that 

verbal behavior can be understood through relational framing, which is the human ability to 

respond to events and stimuli based on the arbitrary relationships they have with other events 

and stimuli (Hayes, 2004). This means that a depressed person could respond in a certain way 

to a particular situation, primarily based on how it is related to other situations or 

circumstances. There are three defining different properties of relational framing (Hayes, 

2004; Zettle, 2007). The first property is mutual entailment or bi-directionality, which is an 

emergent feature when two events are placed in a frame of coordination or correspondence. 

This means that if A = B, then B = A. For instance, a depressed person could have a self-

referential statement such as, “I’m a failure.” This thought puts “I” and “failure” in the same 

relation frame, which means “I” = “failure” and “failure” = ”I.” The second property is 

combinatorial entailment, which is the combining of several relations, A, B and C, as a result 

of the initial relation, A and B, and B and C. For example, combinatorial entailment often 

happens when depressed individuals compare themselves with other people. Evaluations such 

as “Loke is better than me” and “Thor is better than Loke”, will derive a conclusion of “Thor 
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is another person that is better than me.” The final property of relational framing is 

transformation of stimulus function. This refers to the transference of a function of one 

stimulus to a second stimulus within the relational frame. For instance, a depressed person 

might have experienced personal losses that have caused a lot of emotional pain. Reminders 

of these losses, as for instance, seeing a picture illustrating happier times, might be avoided to 

not re-experience the transformed painful emotions. Painful reminders like these might show 

up even without direct experience in the form of thoughts, images, memories, and other 

psychological experiences (Zettle, 2007). Avoiding or shutting down cognitive content like 

this is not possible insofar as it is an integral part of the normal cognitive processes necessary 

for human functioning (Hayes, Luoma, Bond, Masuda, & Lillis, 2006). Evidence of relational 

framing has been found in numerous experimental studies (For a review see Hughes & 

Barnes‐Holmes, 2015).  

Relational framing is also foundational to the creation of rules that influence behavior linked 

to depression. Two forms of rule-governed behavior that are central in depression are tracking 

and pliance. Tracking is “rule-governed under the control of an apparent correspondence 

between the rule and the way the world is arranged independently of the delivery of the rule” 

(Zettle, 2007, p. 32). Tracking a rule means following an instructed direction as in complying 

with directions to getting to the sports field. The paradoxical effect of tracking in depression 

can be substantial (Törneke, Luciano, & Salas, 2008). For instance, behaving in accordance 

with the rule “I will feel better if I stay in bed” might help in the short term, but tracking this 

rule over time might have the opposite effect. Pliance “is rule governed behavior under the 

control of apparent socially mediated consequences for a correspondence between the rule 

itself and the relevant behavior” (Zettle, 2007, p. 33). Pliance can be both behaving in 

accordance with what somebody else says (under the control of a specified consequence 

stated in the rule), but can also be self-formulated. An example of a self-formulated rule could 

be; “I must say yes to everyone to be a likable person”, which has behavioral implications that 

might not be congruent with personal values, and thereby contribute to the maintenance of 

depressive symptoms. 

The verbal processes of RFT play a central role in psychopathology. The fact that humans not 

only learn directly from behavior, but also indirectly through verbal interaction with self and 

others, emphasize the importance of understanding the context and situation where thinking 

develops and how this affects psychological functioning (Zettle, 2007). Human language and 
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cognition contribute to pathological processes that are central in depression, such as 

rumination and experiential avoidance. 

  

Experiential avoidance 

A central goal of the ACT model is to help individuals increase awareness of experiential 

avoidance and its consequences. Experiential avoidance represents the unwillingness to 

experience inner events like thoughts, feelings, and bodily sensations, and the attempt to 

control or avoid the form, frequency, and situation where these experiences take place (Hayes 

et al., 2006; Hayes, Pistorello, & Levin, 2012). Strategies of experiential avoidance can be 

helpful in the short term by relieving distress and escaping from unwanted experiences, such 

as avoiding taking the bus if this triggers anxiety. However, these strategies are often 

destructive in the long run by having the paradoxical effect of increasing the frequency, 

severity, and accessibility of these experiences. This results in a rigid repertoire of behaviors 

that is difficult to change and extends to different contexts (Hayes, Pistorello, et al., 2012). 

Furthermore, the time and energy invested in experiential avoidance are taken away from 

more meaningful and valuable living. Individuals tend to get “cognitively fused” and struggle 

with content of the mind in trying to come to terms with their psychological challenges, 

resulting in shallow and rigid interpretations of themselves, their history, and the current 

situation. This fused cognitive material guides and limits behavioral repertoires, contributing 

psychological inflexibility. Correlational and experimental evidence suggest that experiential 

avoidance contributes to the development and maintenance of different psychological and 

behavioral problems (Biglan, Hayes, & Pistorello, 2008). 

 
Psychological flexibility 

The main goal in ACT is to foster psychological flexibility, which is defined as “the ability to 

contact the present moment more fully as a conscious human being and to change, or persist 

in, behavior when doing so serves valued ends” (Hayes et al., 2006, p. 7). This represents an 

alternative to rigid interactions with thoughts and feelings often found in psychopathology. By 

nurturing and developing a psychologically flexible stance, it is possible to remain in contact 

with uncomfortable experiences, while remaining focused on what one wants life to be about 

both now and in the future. As such, ACT seeks to help individuals shift their focus of 

attention and energy to engage in behaviors based on values, rather than the avoidance of 

distressing internal experiences. It could be argued that ACT is well suited for the prevention 
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of psychological disorders because of the explicit focus on promoting psychological 

flexibility (PF), rather than removing psychopathology. PF has been related to a number of 

positive benefits such as self-regulation (Bonanno, Papa, Lalande, Westphal, & Coifman, 

2004), self-determination (Deci & Ryan, 2000), stress-coping (Cheng, 2001), goal-attainment 

(Tamir, 2009), and social functioning (Gross & John, 2003). PF can be measured by the 

Acceptance and Action Questionnaire-II (AAQ; Bond et al., 2011) of which the psychometric 

properties with a Norwegian sample have not been investigated before. Psychological 

flexibility consists of six interdependent sub-processes regarded as central in making 

behavioral adjustments in the pursuit of valued ends. A short description of these 

subprocesses will follow.  

 

Acceptance 

Acceptance is the nonjudgmental awareness of both pleasant and unpleasant inner experiences 

from moment-to-moment (Hayes, Strosahl, et al., 2012), and thus represents an alternative to 

experiential avoidance. By actively choosing to embrace unwanted challenging experiences, a 

shift in attention takes place where value-based behavior may come into focus rather than 

control of private events.  

 

Cognitive defusion 

Cognitive defusion is the process by which verbal events that promote rigid and avoidant 

behavior are weakened (Zettle, 2007). By disengaging from thoughts, reasons, and life stories, 

undesirable functions of internal experiences are changed, allowing more room for behaviors 

guided by defined values and goals. This represents a shift from cognitive fusion, where 

cognitive contents are treated as literal truths (Gillanders et al., 2014). The aim of cognitive 

defusion is not to limit the frequency of troubling thoughts, but rather to be less attached to 

them.  

 

Contact with the present moment 

The process of contact with the present moment is about choosing to pay attention to the here 

and now and non-judgmentally experience inner experiences taking place (Zettle, 2007). By 

strengthening mindfulness, depressed clients are encouraged to respond to thoughts, emotions, 

and bodily sensations in an accepting manner, rather than in a ruminative and experiential 
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avoidant way. This increases the capability of responding flexibly and congruently with 

values.  

 
Self-as-context 

Self-as-context is a process that facilitates distance from conceptualized identities, like, for 

instance, “I’m broken” or “I’m depressed.” Conceptualized views of the self can be viewed as 

literal truths and be rigidly defended, which may limit and narrow behavioral repertoires 

(Hayes et al., 2006). Overidentification with a certain life narrative may help perpetuate a 

self-fulfilling prophecy about the future. By practicing awareness and self-perspective, clients 

can contact an observing self, which enables the capacity to be conscious of one’s experiences 

without being attached to them.  

 

Values  

The process of values refers to life areas and qualities that are central to the client and that can 

guide actions undertaken. The freely chosen values function as an orienting point and can be 

approached through countless goals, which can help increase psychological flexibility (Zettle, 

2007). Clients are encouraged to act in accordance with their values despite the discomfort 

they might have in doing so.  

 

Committed action 

Committed action is the process of engaging in behaviors that enact identified values. 

Concrete goals are an important part of developing short and long-term behavior changes and 

serve as a link between values and action. Values can never be obtained or acquired, but 

goals, on the other hand, can be achieved by behaviorally following verbally stated rules 

(Hayes et al., 2006). By increasing awareness and commitment to values and goals, clients 

have a possibility to create change and adjust behavior in ways that are meaningful while 

bringing difficult thoughts and emotions along.  

 

Attentional bias modification (ABM)  

Findings suggest that depressed individuals tend to get stuck in negative information once it 

becomes the focus of attention (Joormann, 2009). This selective attention bias has been 
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demonstrated in ABM, which is a computerized procedure based on the dot-probe task that 

seeks to shift attention toward more positive stimuli. Findings have indicated that shifting 

attention could modify attentional bias, thus reducing the vulnerability of this particular risk 

factor (Hallion & Ruscio, 2011). A recent large study by Jonassen et al. (2019) found that two 

weeks of ABM produced a small, but statistically significant improvement in clinician-ratings 

of residual symptoms of depression. This suggests that ABM may be useful as a relative 

easily implemented intervention for preventing depression. However, other studies have 

shown mixed findings in terms of ABM reducing depressive symptoms (Browning et al., 

2012; Cristea, Kok, & Cuijpers, 2015; Hallion & Ruscio, 2011; Wells & Beevers, 2010). 
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Aims of the study 
The main aim of the study was to investigate if a group-based ACT intervention could be 

useful as a preventive treatment for individuals with residual symptoms of depression and a 

history of depression. Furthermore, we wanted to explore if the effect of group-based ACT on 

reducing residual depressive symptoms would be enhanced by preceding it with ABM. The 

psychometric properties of the AAQ-II, which measures psychological flexibility, have not 

been investigated in a Norwegian population before. A secondary aim was therefore to 

investigate the factor structure, validity, and reliability of the Norwegian version of the AAQ-

II (NAAQ). A final aim was to investigate if increased psychological flexibility could explain 

the improvement of residual symptoms of depression and positive mental health. In addition, 

we sought to examine which sub-processes of psychological flexibility, in turn, contributed to 

improved psychological flexibility. This leads to the following research questions addressed 

in different papers: 

 

Research questions 

Paper 1 

How does group-based ACT reduce residual symptoms of depression over 12 months when 

compared to participants not receiving group-based ACT? 

Will group-based ACT preceded by ABM have a greater effect on the reduction of residual 

symptoms than group-based ACT proceeded by sham ABM? 

Paper 2 

What are the factor structure, reliability (internal consistency), and validity (concurrent, 

convergent, discriminant, and incremental) of the NAAQ in a clinical sample with depressive 

symptoms? 

Paper 3  

Is there a mediating effect of psychological flexibility, as measured by NAAQ, on residual 

symptoms of depression and positive mental health outcomes in group-based ACT in 12-

months follow-up? 

Which sub-processes of psychological flexibility mediate the superordinate process of 

psychological flexibility in a 12-months follow-up?  
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What effect does group-based ACT have on positive mental health, and what is the 

relationship to reductions in residual symptoms of depression? 

 

Material and methods 

Design 

Paper 1 

The first paper was a multisite study (Oslo and Sørlandet) that consisted of two phases. In the 

first phase, formerly depressed participants were randomized to receive either ABM or a 

control-condition without bias modification. The second phase had a quasi-experimental 

design, where all participants from Sørlandet received an 8-week group-based ACT 

intervention while those from Oslo received no specific intervention apart from regular health 

care provided by the Norwegian health services. Phase 2 consisted of four groups: (a) Control 

+ Control (no specific intervention), (b) ABM + Control (no specific intervention), (c) 

Control + ACT, and (d) ABM + ACT. To investigate the two research questions, residual 

symptoms of depression were assessed at baseline, 2 weeks, 1 month, 2 months, 6 months and 

12 months after completion of ABM. Frequency of depression over a 12-month follow up 

were assessed at 12 months. Figure 1 shows the Consort flow diagram adapted in paper 1.  

 

Paper 2 

The data from paper 2 that explored the psychometric properties of the NAAQ consisted of 

participants from both Sørlandet and Oslo, who had completed the AAQ-II at baseline 

assessment.  

 

Paper 3 

The third paper used data obtained from the Sørlandet site at phase 2 in the multisite study. 

Because there were no differences in outcome between the ACT groups that had initially 

received the ABM and control conditions, the two were combined into one sample. To 

investigate the three research questions, assessments were conducted at baseline (before 

group-based ACT started)1, 2 months, 6 months and 12 months.  

                                                           
1 Note that baseline in paper 3 are at a different time point than in paper 1 and 2.  
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Figure 1. Consort Flow diagram 
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Intervention 

Attentional bias modification procedure (ABM) 

In the current ABM procedure, participants initially focused on a fixation cross before being 

presented with two pictures of emotional faces (the stimuli) that could have the following 

valences: (a) positive, (b) neutral, or (c) negative (angry or fearful). After between .5 to 1 

second one of the pictures was replaced by either one dot or two dots. Participants were 

instructed to press one of two buttons on the keyboard as quickly as possible to indicate the 

number of dots. A single training session consisted of 96 trials where the following 

combinations of valences were presented: (a) positive-neutral, (b) positive-negative, and (c) 

negative-neutral. In the ABM condition, dots appeared in the location of the positive stimulus 

87 % of the trials, encouraging attention towards such stimuli, and thus developing a more 

positive attentional bias. In the control condition, however, dots appeared 50 % in both the 

positive and the negative stimuli. Participants received identical laptops with the task pre-

installed and were instructed to complete two training sessions every day at home over 14 

days (a total of 28 sessions). A pre- and postassessment of individual attentional biases were 

conducted by a single session of the control condition for both the ABM and control groups.  

 

Group-based ACT 

Group-based ACT for secondary prevention of depression was based on a detailed treatment 

manual in Norwegian developed for this study. This protocol was based on the six processes 

that support psychological flexibility, and was aimed at clients who were in remission from 

depression. The treatment sought to promote psychological flexibility in order to weaken 

pathogenic processes like experiential avoidance, fusion, and rumination that contribute to the 

development and maintenance of depression. The focus in the treatment was not on 

depression per se, but rather on exploring new ways of experiencing both aversive and 

pleasant thoughts, emotions, and bodily sensations with openness and acceptance. ACT aimed 

to do this primarily through different experiential exercises that encouraged participants to 

learn by consequences. Their experiences were shared and reflected on in the group to support 

different perspectives and enhance understanding of their situation and processes. Each 

session included a homework assignment that encouraged participants to practice and observe 

different processes that had been emphasized.  
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The intervention consisted of eight weekly sessions with 8-12 participants. The first session 

was an introduction to concepts of ACT and invited participants to reflect on their experiences 

with current strategies of regulating difficult thoughts and emotions. The second session 

explored acceptance, which was introduced as an alternative to controlling and avoiding 

unwanted thoughts, feelings, and sensations. The third session focused on values, with 

participants encouraged to reflect on what could be important and meaningful in their lives. 

By identifying some important values and considering their current status in their lives, the 

link between acceptance and values was made more explicit. The fourth session focused on 

defusion, reducing believability in destructive and limiting thoughts and life stories. By 

directly experiencing thoughts as “just thoughts” and not facts about themselves, participants 

learned to interact with thoughts in a more distant and observing manner, which limits their 

unhelpful functions. In the next four sessions, participants were introduced to the notion that 

people’s lives can be usefully divided into four different central areas or domains: (a) 

relationships, (b) education and work, (c) health and personal development, and (d) spare 

time. Participants examined their values, goals, and aspirations in a different life area in each 

remaining session. They were challenged to select a focus important to them within the 

different domains (e.g., being a loving spouse), and choose congruent short- and long-term 

goals. Participants were encouraged to set small goals and plan small concrete actions that 

would bring them a step closer to their values. In these final sessions, the observing self was 

also introduced as an invariant vantage point from which we can notice that we notice and see 

that we see. The observing self explicitly builds on the capacity to see ourselves having 

thoughts and feelings while not being defined by them. Present moment awareness was 

included in all the sessions by different mindfulness exercises that highlighted different 

processes of the psychological flexibility model. Because change processes in ACT are not 

thought to be optimally activated by verbal rules and pliance, all sessions included 

experiential exercises and metaphors that illustrated and enacted them.  

 

Combining ABM and ACT 

A hypothesis of this study was that because both ABM and ACT target attention, albeit in 

differing ways and perhaps to differing degrees, they could possibly complement each other. 

Accordingly, participants who receive a combination of the two were predicted to produce 

better outcomes than those who only received ACT. Following promising ABM results, it has 

been suggested that coupling ABM and clinical treatment might be more beneficial than 
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“stand-alone” treatment (Koster & Bernstein, 2015). A positive attentional bias established 

and maintained through ABM should reduce the degree to which unwanted thoughts and 

feelings become the focus of present-moment awareness. If successful, ABM, in effect, 

should thus result in less attentional material that is subject to rumination. However, ABM 

alone does not address how individuals may continue to process and react to negatively 

valenced material that is attended to in a judgmental way. To the extent that ACT 

complements ABM, it may primarily do so through its emphasis on mindfulness. In short, 

individuals who receive both ABM and ACT may be less likely to (1) even be aware of 

stimuli and events that might otherwise trigger rumination and (2) to be more accepting of 

that which is still noticed. Another lens through which ABM and ACT could be seen as 

complementing each other entails multilevels of cognitive processing. ABM could be thought 

to involve “lower-order” cognitive processes incorporating implicit attention without the 

involvement of apparent language or cultural-based processes. ACT, on the other hand, 

implicates more “higher-order” cognitive processes. Somewhat relatedly, Skinner’s (1984) 

distinction between contingency shaped (ABM) and rule-governed behavior (ACT) may also 

be useful in considering how ABM and ACT could work together. ABM targets contingency-

shaped behavior. In the dot-probe paradigm attention under the discriminative control of 

positive stimuli is shaped to establish a positive attentional bias. Once established at sufficient 

strength, selective attending may be maintained by its naturally reinforcing consequences. In 

contrast to ABM, ACT is more concerned with rule-governed behavior. Mindfulness 

instruction and practices in ACT can be viewed as efforts to increase attentional flexibility by 

bringing certain facets of present moment awareness under more deliberate control. However, 

unlike in ABM, the agenda is less on shifting from what is attended to, to that of altering how 

whatever is noticed is attended to in a less judgmental and more accepting manner. 

 

Therapists and treatment adherence 

Group-based ACT was administered by duos of eight experienced psychologists who had 

been trained in the approach and received supervision. They were instructed to follow a 

manual, which had been developed for this study, specifying treatment ingredients, 

intervention structure, and therapist behavior. Sessions were filmed with the consent of the 

participants, and the videos were checked for adherence by a knowledgeable ACT researcher 

and clinician who was not involved in the treatment groups. The manual specified which 

processes to be assessed, and subsequently sessions were divided into 10 minutes modules 
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that were chosen randomly to evaluate therapeutic stance and the occurrence and depth of 

ACT processes. Adherence levels were deemed as either sufficient or not sufficient. The 

majority (85%) were judged as having been conducted in a sufficient manner. 

 

Samples 

The study took place in a clinical setting in Oslo and Sørlandet. The participants were 

recruited from specialist mental health care centers, regular general practitioners, and by self-

referrals. Information about the trial was disseminated through flyers, social media, 

orientation meetings, and provided to general practitioners and local hospitals in the 

recruitment area. To be eligible, participants were required to have a history of depression, but 

currently not be depressed or in remission, and to be between 18 and 65 years old. Exclusion 

criteria were current or past neurological illness, bipolar disorder, psychosis, drug addiction, 

and attention deficit disorder with and without hyperactivity (ADHD and ADD). 

A statistical power analysis using G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) were 

performed to estimate the required number of participants in the study, specifically with paper 

1 in mind. The analysis indicated that with an α-level at 0.05 and, a β-level at 0.10, the total 

sample size in a design like this should be 206 to detect differences in the main and 

interaction effects of a moderate to medium effect size.  

Paper 1 included 124 participants from Sørlandet and a sample of 120 participants from Oslo 

who were recruited during the same time period as the Sørlandet sample. 25 participants (10 

participants from Oslo and 15 participants from Sørlandet) with ongoing depression were 

included in error at baseline.  

Paper 2 included a sample of 163 participants from Oslo and Sørlandet, who had completed 

the NAAQ at baseline. The majority of the participants were female (76.7%), with higher 

levels of education (70%) and a mean age of 37.  

Paper 3 included 106 participants from Sørlandet who had completed ABM and participated 

in the group-based ACT treatment. They were on average 41 years old (range 18-65), with the 

majority being women (75.7 %) of higher education (64.4 %). All had a recurrent depression 

(≥2 depressive episodes) and experienced residual symptoms of depression. 
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Table 2. Sample characteristics and scores on relevant measures in paper 2 

Table 3. Sample characteristics at baseline in 
Paper 3, given as number and proportion for 
categorical characteristics and as mean and 
standard deviation for quantitative 
characteristics. 

Characteristics Group-Based ACT  
N = 106 

Gender 
 

     Males 26 (24.5) 

     Females 80 (75.5) 

Age 40.77 (11.9) 

Education 
 

     Lower than university 37 (34.9) 

     University or higher 67 (63.2) 

     Missing 2 (1.9) 

Comorbidity 
 

     Yes 55 (51.9) 

     No 51 (48.1) 

Number of depression 
episodes before 
treatment 

6.18 (6.70) 

      Missing 1 (.9) 

 

Characteristics Scores 
Gender (N = 163):  

     Males (N (%) 38 (23.31) 

     Females (N (%) 125 (76.69) 

Age (N = 163): M (SD) 36.77 (12.48) 
Education (N = 163): N (%)  

     Lower than university 48 (29.45) 
     University or higher 112 (68.71) 
     Missing 3 (1.84) 
Psychological flexibility (AAQ-II) (N = 163): M (SD) 28.57 (8.53) 
Depression (BDI-II) (N = 163): M (SD) 19.07 (11.15) 
Depression (HRSD) (N = 161): M (SD) 9.09 (5.71) 

Anxiety (BAI) (N = 157): M (SD) 12.25 (9.56) 
Positive mental health (MHC-SF) (N = 156): M (SD) 32.92 (14.22) 
Quality of life (WHOQOL-BREF): M (SD)  

     Psychological health (N = 163) 11.48 (2.75) 
     Environment (N = 163) 14.41 (2.58) 
     Social health (N = 160) 12.28 (3.36) 
     Physical health (N = 163) 12.72 (3.03) 
Engaged living (ELS) (N = 155): M (SD) 47.49 (10.75) 
Values (BEVS) (N = 158): M (SD) 12.63 (4.51) 
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Table 3. Sample characteristics at baseline in paper 3. 

 

Methods  

Diagnostic assessment  

All participants underwent diagnostic assessment with The MINI-International 

Neuropsychiatric Interview (MINI) (Lecrubier & Sheehan, 1997), which is a structured 

diagnostic interview compatible with DSM-IV and ICD-10 criteria of assessing psychiatric 

diagnoses. Clinical psychologists and trained administrators with a psychology education 

performed the diagnostic interviews. Uncertainty regarding exclusion was discussed within a 

team of experienced psychologists. Recurrence of depression was also assessed by the MINI 

at 12 months after phase 1. 

 

Measures of symptoms, quality of life, and positive mental health 

Beck depression inventory  

The Beck Depression Inventory-II (BDI-II) (Beck, Steer, & Brown, 1996) consists of 21 

items measuring depressive severity on a scale of 0-3, and has been found to be a 

psychometrically sound measure (Dozois, Dobson, & Ahnberg, 1998). The Norwegian 
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6.18 (6.70) 

      Missing 1 (.9) 
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translation of the BDI-II displays high internal consistency, and acceptable convergent and 

discriminative validity (Aasen, 2001). BDI-II was completed by participants at home. 

 

Hamilton rating scale for depression  

The Hamilton Rating Scale for Depression (HRSD) (M. Hamilton, 1960, 1967) is a widely 

used semi-structured clinical interview measuring the severity of a range of affective, 

behavioral, and biological symptoms of depression. The HRSD consists of 17 items, of which 

most are scored from 0-4 and some 0-2. The HRSD has shown acceptable psychometric 

properties (Rabkin & Klein, 1987). 

 

Beck Anxiety Inventory 

Beck Anxiety Inventory (BAI) measures the severity of anxiety symptoms by rating 21-items 

(Beck, Epstein, Brown, & Steer, 1988) on a 4-point Likert scale. The BAI has been found to 

have high internal consistency and has shown good convergent and divergent validity (de 

Beurs, Wilson, Chambless, Goldstein, & Feske, 1997; Kabacoff, Segal, Hersen, & Van 

Hasselt, 1997). The Norwegian version of the BAI displays good psychometric properties 

(Nordhagen, 2001).  

 

Mental Health Continuum – Short Form  

Mental Health Continuum – Short Form (MHC-SF) (Keyes, 2002, 2009) measures positive 

mental health with 14 items on a 6-point scale that assess the degree of well-being in the past 

month. MHC-SF has been found to have good psychometric properties (Lamers, Westerhof, 

Bohlmeijer, ten Klooster, & Keyes, 2011) with higher scores reflective of positive mental 

health. It has previously been translated into Norwegian by Langeland, Robinson, Moum, 

Larsen, and Wahl (2013). 

 

WHO Quality of Life-BREF  

WHO Quality of Life-BREF is a 26-item version of the WHOQOL-100 assessment that 

measures quality of life (The WHOQOL Group, 1998). The instrument consists of two 

general items that consider overall quality of life and health satisfaction, with the remaining 

24 items assessing satisfaction on a 5-point Likert scale in the following domains: (a) physical 
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health, (b) psychological health, (c) social relationships, and (d) environment. The 

WHOQOL-BREF in general (Skevington, Lotfy, & O'Connell, 2004), as well as a Norwegian 

translated version, have shown satisfactory psychometric properties (Hanestad, Rustøen, 

Knudsen, Lerdal, & Wahl, 2004).  

 

Measures of processes 

Acceptance and Action Questionnaire - II 

Acceptance and Action Questionnaire-II (AAQ-II) (Bond et al., 2011) is a 7-item measure of 

PF rated on a Likert scale (1 = never true; 7 = always), with higher totals indicating less 

psychological flexibility. AAQ-II has previously been found to be unidimensional and 

acceptably reliable and valid (Bond et al., 2011). In paper 2, we examined the reliability and 

validity of the NAAQ in a clinical Norwegian-speaking sample with depressive symptoms.  

 

Cognitive Fusion Questionnaire  

Cognitive Fusion Questionnaire (CFQ) (Gillanders et al., 2014) is a 7-item questionnaire that 

on a 7-point Likert scale assesses cognitive fusion, with higher scores indicating higher levels 

of cognitive fusion. The CFQ displayed good psychometric properties based on preliminary 

findings (Gillanders et al., 2014).  

 

Bull’s Eye Value Survey  

Bull’s Eye Value Survey (BEVS) (Lundgren, Luoma, Dahl, Strosahl, & Melin, 2012) 

evaluates value-congruent behavior in four domains: (a) health, (b) leisure activities, (c) 

family, and (d) work/education. Separate marks are placed on a picture of a dartboard 

indicating the degree to which respondents are behaving in ways consistent with each domain. 

Placement of marks closer to the bull’s eye results in higher scores reflecting greater levels of 

self-defined value attainment. The BEVS has shown good temporal stability and has many 

properties supporting its construct validity (Lundgren et al., 2012).  

 

Engaged Living Scale  

Engaged Living Scale (ELS) (Trompetter et al., 2013) was developed to provide a broad 

assessment of how valued life activities are pursued, incorporating predefined statements of 
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values. The ELS consists of 16 questions scored on a 5-point Likert scale with higher scores 

indicating a higher degree of engaged living. A study by Trompetter et al. (2013) found ELS 

to be a valid and reliable measure of an engaged response style.  

 

Philadelphia Mindfulness Scale  

Philadelphia Mindfulness Scale (PHLMS) (Cardaciotto, Herbert, Forman, Moitra, & Farrow, 

2008) is a psychometrically sound 20-item questionnaire that uses a 5-point Likert scale. The 

PHLMS assesses two key components of mindfulness; present-moment awareness and 

acceptance. Higher scores represent greater present-moment awareness and acceptance.  

 

Procedure 
Individuals referred for participation initially received information about the study over the 

phone and were prescreened according to the exclusion criteria. Those who signed the consent 

form underwent a clinical baseline assessment and answered a study-specific questionnaire 

that gathered information on demographics, medication status, and treatment history. The 

participants executed the ABM procedure facilitated by a trained administrator blinded to the 

condition. Laptops with the ABM program installed were provided to the participants, with 

instructions to perform the ABM procedure twice a day for 14 days at home. Before starting 

the ABM procedure at home, participants were asked to complete the different self-report 

measures. After completion of ABM at home, participants returned for a clinical assessment 

of depressive symptoms and were provided with a new set of self-report measures, which was 

repeated at 1 month, 2 months, 6 months, and 12 months after completion of ABM. The 

execution of the ABM training was planned so that participants in each ACT group had 

completed ABM shortly before group-based ACT commenced. The participants in Sørlandet 

attended group-based ACT once a week for eight weeks in total. Attendance was continuously 

registered. The participants in Oslo received no specified treatment after the ABM-procedure.  
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Figure 2. Overview of papers, sample, and measures 

 

  

Paper 1 

ABM and ACT in Depression 

Paper 2 

Psychometric evaluation of NAAQ 

Paper 3  

Psychological Flexibility in 
Depression 

Sample 

x 120 participants from Oslo 
x 110 participants from Sørlandet 

Design 

x Randomized controlled trial phase 1 
x Quasi-experimental design phase 2 

Measures 

x BDI-II, HRSD 

Sample 

x 56 participants from Oslo 
x 107 participants from Sørlandet 

Design: 

x Psychometric evaluation of baseline 
findings.  

Measures 

x NAAQ, BDI-II, HRSD, BAI, MHC-
SF, WHOQOL-BREF, BEVS, ELS 

 

Sample 

x 106 participants from Sørlandet 

Design 

x One group pretest-posttests (no control 
group) 

Measures 

x BDI-II, HRSD, MHC-SF, WHOQOL-
BREF, BEVS, ELS, CFQ, PHLMS 
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Ethical consideration  
The study was approved by the Norwegian Regional Committees for Medical and Health 

Research Ethics (reference number 2014/1989) and the research department at Sørlandet 

Hospital. The current preregistered trial (NCT02648165) was an extension of a larger double-

blinded randomized trial (NCT02658682) that investigated the direct effects of ABM training. 

All participants were given a thorough written and verbal description of the study and 

informed that they could withdraw from the study at any time. Informed written consent was 

collected from all participants who took part in the study. Participant questions or requests for 

mental health advice was provided by a clinical psychologist. Participants who were excluded 

from the study were given advice and helped to receive adequate follow-up from the health 

care system. In phase two, the groups located in Oslo received no treatment except regular 

health care provided by the Norwegian health services (i.e., outpatient treatment and/or 

treatment from general practitioners). We considered this to be ethically sound, considering 

the adequate availability of health care services in Norway.  

 

Statistical analysis 
All statistical analyses were conducted using Stata/IC version 15.1 and PASW 25.0 (IBM). To 

compare demographic variables for the groups, t- and F² tests were performed. 

  

Paper 1 

Statistical analyses were conducted on an intention-to-treat basis. Growth curve modeling was 

used to determine whether the three treatment groups receiving either only ABM, only ACT, 

or a combination of ABM and ACT differed in outcome measures compared to the group 

assigned to control conditions within both phases of the study. Growth curve modeling allows 

investigation of within-persons variability in between-persons patterns of change over time, 

by treating participants’ intercepts and slopes as random effects for estimation time (Curran, 

Obeidat, & Losardo, 2010). The growth model includes both fixed and random effects, 

making it possible to examine trajectory of change over time on both group (between-

subjects) and individual levels (within-subjects). Because time is treated as a continuous 

rather than discrete variable, it has the potential of increasing statistical power in detecting the 

growth effects, while also allowing a flexible way of handling missing data (Kwok et al., 
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2008). Missing observations in data were not imputed. The growth curve models is capable  

of handling missing data by maximum likelihood estimations under the assumption of missing 

at random (MAR). The MAR assumption is common in clinical epidemiological research and 

considered to be tenable (Donders, Van Der Heijden, Stijnen, & Moons, 2006). 

A two-level growth model was built with level 1 modeling the repeated measures within 

participants and level 2 modeling the differences of individual growth models between 

participants (Kwok, West, & Green, 2007). Growth curve models with linear, quadratic, 

cubic, quartic, and quantic functions, as well as the inclusion of different covariates, were 

tested by using a likelihood-ratio test in order to find an acceptable model for the data (Chou, 

Yang, Pentz, & Hser, 2004). Maximum likelihood (ML) was used as the estimation method, 

and an unstructured covariance structure was used in all models. To handle non-normally 

distributed data and heteroscedasticity in the residuals, we used a robust sandwich estimator 

to calculate standard errors. The statistical significance level was set to p = 0.05.  

Multilevel effect sizes (ES) were calculated on several levels of the model. The global 

pseudo-R² suggesting how much of the variance in outcome can be explained by the final 

model was estimated by squaring the correlation between observed and predicted outcome 

scores (Peugh, 2010). ES for the coefficients of primary interest; i.e., the cross-level 

coefficients between time and treatment were calculated by using the formula B11 (time) / 

SDRAW suggested by Feingold (2009).  

 

Paper 2 

Because of several previous exploratory factor analyses of the AAQ-II (e.g., Bond et al., 

2011) we opted to further investigate its dimensional structure with a CFA using a robust 

maximum likelihood estimation. To handle non-normally distributed data of scale items 

model fit was evaluated by the Satorra-Bentler scaled chi-square model test (SBχ2) (Satorra & 

Bentler, 2001), the standardized root mean squared residual (SRMR), the root mean squared 

error of approximation (RMSEA), the comparative fit index (CFI) and the Tucker–Lewis 

index (TLI). In order to conclude high model fit, the χ2 should be non-significant (West, 

Taylor, & Wu, 2012). Additionally, Hu and Bentler (1999) recommend a cutoff of 0.95 on 

CFI and TLI, 0.06 on the RMSEA, and < 0.08 on the SRMR. 
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The internal consistency of the NAAQ was further evaluated by its alpha coefficient. 

Pearson’s correlation coefficients were calculated to examine convergent and concurrent 

validity.  

Hierarchical regression analyses were performed to evaluate the incremental validity of the 

NAAQ beyond the established constructs of values and committed action in predicting 

depression, anxiety, positive mental health, and quality of life domains (i.e., physical health, 

psychological health, social relationships, and environment). Measures from the two 

instruments assessing valued-living that correlated significantly with the predicted variables 

were entered in a first step within the models with the NAAQ entered in step 2. Reversed 

hierarchical regression analyses were also conducted. 

 

Paper 3 

In paper 2 a multilevel modeling (MLM) approach with 2-levels was employed because the 

data were hierarchical (Bauer, Preacher, & Gil, 2006). Repeated measures (level 1) were 

nested within participants (level 2) (Curran & Bauer, 2011). Similar to simple mediation, 

multilevel mediation with multiple measurements (commonly known as lower-level 

mediation) investigates the total effect (c) of the independent variable (time) on the outcome 

variable to determine if a process variable mediates the relationship. The MLM encompasses 

the effect of time on the process variable (path a), the effect of changes in the process variable 

following changes in the outcome variable when time is held constant (path b), the direct 

effect of time on the outcome variable when controlling for effect of mediator (path c´), and 

the indirect effect of time on the outcome variable represented by changes in the process 

variable (ab). A lower-level mediation model allows all causal effects to be random (Bauer et 

al., 2006). A multilevel mediation model analyzes the causal pathways involving time by 

including the effects of outcome variables both within each participant and across the sample. 

An advantage of MLM is that all available data are included, and correlations between the 

repeated measures are controlled for (Kenny, Korchmaros, & Bolger, 2003).  

We applied the following mediation model: (a) time (months) as the independent variable, (b) 

“process variables at month j” as potential mediators, and (c) “outcome variable at month j” 

as the dependent variable. Multilevel mediation analysis was conducted in PASW 25.0 (IBM) 

using the “MLmed” macro by Rockwood and Hayes (2017) on an intention-to-treat basis. The 

macro group mean centers all variables, and indirect effects are tested using a Monte Carlo 
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confidence interval (MCI). All intercept terms are random, and all slope terms are fixed. 

Restricted Maximum Likelihood (REML) is used as the estimation method, and the random 

effect covariance matrix is diagonal, where the variances are estimated freely, and 

covariances are set to zero (Rockwood, 2017). Different independent multilevel analyses were 

conducted where potential mediators were estimated individually. Only within-group effects 

were analyzed because there was no between-group variability in the present study.  

The effect of outcome measures in paper 2 was investigated in different two-level growth 

models with level 1 modeling the repeated measures within participants, and level 2 modeling 

the differences of individual growth models across the sample (Kwok et al., 2008). Growth 

curve models with linear, quadratic, and cubic functions were tested by using a likelihood-

ratio test to find an acceptable model for the data (Chou et al., 2004). REML was used as the 

estimation method and an unstructured covariance structure was employed in this analysis. To 

handle non-normally distributed data and heteroscedasticity in the residuals, we used a robust 

sandwich estimator to calculate standard errors.  

Estimated means and within-group effect sizes (ES) were computed for outcome and process 

measures. Estimated means were calculated by using change trajectories. ES were 

investigated by subtracting estimated means from observed means at baseline, and finally 

dividing this number by SD of observed values at baseline.  

To establish the relationship between positive mental health and changes in residual 

depressive symptoms, correlation analyses were conducted on change scores from baseline to 

12-month follow-up.  

 

Summary of results 

Paper 1 

The main aims of paper 1 were to investigate (a) if group-based ACT had a greater impact in 

reducing residual symptoms of depression over a 12-month follow-up than a control 

condition, and (b) if preceding ACT with ABM produced added benefits. Self-reported and 

clinician-rated depression symptoms were assessed at baseline, immediately after phase 1 and 

at 1, 2, 6, and 12 months after the conclusion of phase 1. 

At 12-month follow-up, participants who received ACT exhibited fewer self-reported and 

clinician-rated depressive symptoms. The two ACT-groups had a monthly reduction of -.80 
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and -.77 points in BDI-II compared to the control group, demonstrating large effect sizes. A 

similar result was found in HRSD, where the ACT groups had a monthly reduction of -.47 

and -.34 points compared to the control group, also with large effect sizes. This was further 

supported by the significantly lower recurrence rate of depression over the course of this 

project among those receiving ACT. We found no evidence of any add-on effect of ABM. 

 
Paper 2 

In paper 2 we sought to investigate the psychometric properties of a Norwegian translated 

version of the AAQ-II (NAAQ). The psychometric properties of the NAAQ have not been 

published before, thus limiting the confidence of findings based on its use with Norwegian 

samples. 

Confirmatory factor analyses initially showed a poor fit of the one-factor model; however, 

modification indices suggested correlated measurement errors between items (1-4 and 2-3). In 

a modified model, the unidimensional structure was supported. The findings suggested good 

internal validity (α = .87) and satisfactory levels of concurrent and convergent validity. 

Incremental validity of NAAQ beyond measures of values and committed action was 

demonstrated in depression, anxiety, and quality of life domains involving physical health, 

psychological health, and environment. However, the NAAQ failed to explain additional 

variance in positive mental health and quality of social relationships. The overall results add 

further support to psychological rigidity as a transcultural and translinguistic pathogenic 

process, and to a lesser degree, to psychological flexibility as a process supportive of well-

being. 

 

Paper 3 

Paper 3 aimed to investigate the role of psychological flexibility and its sub-processes in reducing 

residual symptoms of depression and in improving positive mental health following an 8-week 

group-based ACT treatment.  

The results from the growth curve model suggested that group-based ACT contributed to a 

significant increase in positive mental health as measures by MHC-SF. The estimated mean 

values and ES of MHC-SF continued to increase over 12 months. The change scores of MHC-SF 

over 12 months showed a significant negative correlation to similar change scores of both BDI-II 

and HRSD.  
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Multilevel mediation modeling revealed that psychological flexibility significantly mediated both 

self-reported and clinician-rated depression symptoms, and positive mental health. In secondary 

mediational analyses on sub-processes of psychological flexibility, we found that processes of 

acceptance, cognitive fusion, values, and committed action, in turn, mediated increased 

psychological flexibility. We found no mediating effect of present moment awareness.  

 

Discussion 

Main findings 

Group-based ACT reduces depressive symptomatology 

The findings from paper 1 revealed that group-based ACT decreased residual symptoms of 

depression over 12 months and exhibited large between-group effect sizes. This suggests that 

group-based ACT is beneficial for patients that are at high risk of developing a depressive 

episode. The participants in the study had a history of depression, exhibited symptoms of 

depression, and the majority had comorbid disorders. These factors represent risk indicators 

for the development of depression that are important to target to prevent new depressive 

episodes (Conradi et al., 2011; Cuijpers & Smit, 2007; Hardeveld et al., 2013).  

Paper 1 adds further support to previous research that has found ACT to be effective in the 

treatment of depression (e.g. A-Tjak, Morina, Topper, & Emmelkamp, 2018; Forman et al., 

2007; Kyllönen et al., 2018). Although the majority of research in ACT for depression has 

been done on individual therapy (Twohig & Levin, 2017), ACT in group format has also been 

investigated. Folke and colleagues (2012) explored the effect of an ACT intervention for 

unemployed on long-term sick leave because of depression. In this randomized controlled 

study, participants received treatment as usual (defined as standard public health care) or an 

ACT intervention consisting of one individual and five group sessions. Only participants 

receiving ACT exhibited pre to post improvement in depression, general health, and quality of 

life, with these changes maintained at 18-months follow-up. In another study Zettle and 

colleagues (2011) reanalyzed findings from Zettle and Rains (1989) that compared the effect 

of 12 weeks of ACT and cognitive therapy in individuals with depression. The reanalysis of 

the results revealed that ACT significantly reduced depressive symptoms more than cognitive 

group therapy over a 2-month follow-up. Both these studies were however limited by a small 

number of participants. Bohlmeijer and colleagues (2011) carried out a larger study that 

investigated ACT as an early intervention for depressive symptomatology, finding that it 
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significantly reduced self-reported symptoms of depression in a 3-month follow-up. However, 

the lack of diagnostic assessment and short follow-up in their study limit the findings.  

Paper 1 extends the findings of previous studies on ACT group interventions for depression. 

To our knowledge, this is the first study to investigate ACT as a preventive treatment for 

individuals with a history of depression. This study had a longer follow-up than Zettle et al. 

(2011) and Bohlmeijer et al. (2011), which allowed us to investigate if participants relapsed 

over time. Contrary to Folke and colleagues’ (2012) findings, the participants in the group-

based ACT groups in this study continued to improve post treatment. However, the 

improvement was largest from posttreatment to 6 months, with residual symptoms stabilizing 

from 6 to 12-months follow up, compared with a negative development in the control group. 

This might be due to the participants being able to utilize the knowledge and carry out the 

changes after the intervention, but it is unclear why improvement stopped at 6 months. 

Although therapeutic change did not have the same momentum over 12 months, the fact that 

it stabilized is important insofar as residual symptoms are a central risk factor of depression 

(Cuijpers & Smit, 2007) and risk of recurrence decreases with duration of recovery (D. A. 

Solomon et al., 2000).  

Former group-based ACT studies have included differing numbers of group-sessions in their 

intervention, which might have had an impact on the effect. Our protocol included eight 

sessions, which is the same number of sessions as MBCT. However, unlike our protocol 

MBCT sometimes includes follow-up sessions (Kuyken et al., 2008). A number of 

participants in our study communicated in later assessments that it would have been helpful to 

have one or more follow-up sessions to help them integrate the principals of ACT and their 

changes further. This simple adjustment may help participants advance their improvements 

further in time.  

ACT may be especially suitable for preventive treatment due to its focus on values and 

meaningful changes. There has been increased attention on including a broader focus in 

treatment of depression than on reducing depressive symptoms (Cuijpers, 2019). In many 

preventive treatments, there is an explicit focus on reducing depressive symptoms (Cuijpers, 

2019), implicitly making the depressive symptoms an opponent and focusing on how to 

remove these experiences (Hayes, Strosahl, et al., 2012). In our group-based ACT protocol, 

there was little emphasis on depression per se, but rather on the processes of interacting with 

the emotions and thoughts that constitute depression. This could be argued to be especially 

important because many of the participants in the study had a comorbid disorder, which has 
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been found to be a risk factor for recurrence (Burcusa & Iacono, 2007). The transdiagnostic 

approach of ACT is in line with more recent evidence that mental disorders should be treated 

as dimensions rather than categories (Krueger, Hopwood, Wright, & Markon, 2014; Krueger 

et al., 2018). Transdiagnostic approaches have been found to be effective across several 

different disorders by targeting constructs that have been important in the maintenance of 

psychopathology (Sloan et al., 2017).  

The overall focus of group-based ACT differs from more psychoeducational programs like 

the “Coping With Depression” course, which has been offered many places in Norway 

(Dalgard, 2006). This structured cognitive-behavioral program aims to enhance skills to think 

more positively and perform pleasant activities by which depressive symptoms are targeted 

(Cuijpers, Muñoz, Clarke, & Lewinsohn, 2009; Dalgard, 2006). In contrast, “ACT seeks a 

unified behavior change applicable to human beings in general” (Hayes, Pistorello, et al., 

2012, p. 978). The ACT model seeks to strengthen normal psychological processes that 

enable individuals to transform the functions of private events and their relationship to them, 

instead of directly targeting the psychological events (Hayes, Pistorello, et al., 2012). Moving 

away from a mechanistic and reductionistic view of depression, makes room for more 

individualistic and personal views on depression and reflections on what constitutes quality of 

life (Bracken et al., 2012; Nordenfelt, 2007). Carel (2016) states that illness, such as 

depression, is a disruption of the harmony between the biological and the lived body. 

Concepts of health and normality are challenged, and what might have been taken for granted 

must be reconsidered. This shift in perspective supports reflection on an existential and 

interpersonal level of several salient considerations, such as meaning, purpose, values, 

choices, self-acceptance, self-actualization, and the future (Carel, 2016; Hayes, 2012). Hayes 

(2012) argues that exploring these concepts makes it possible to let go of certain ontological 

claims and world views, and instead focus on how to assist clients in adaptively responding to 

illness in an empowering way in accordance to their needs and values.  

There has been an increased focus on expanding target and outcome of treatments from 

symptoms to broader concepts such as positive mental health and quality of life (Cuijpers, 

2019; Slade, 2010). This shift corroborates with findings that the absence of positive mental 

health is a significant risk factor in depression (Wood & Joseph, 2010), and that gains in 

positive mental health predict declines in psychopathology (Keyes, Dhingra, & Simoes, 

2010). In paper 3, we found that group-based ACT increased positive mental health over 12-

months. These results are in accordance with other findings that found that ACT contributed 

to increased well-being in samples with depressive symptoms (Bohlmeijer et al., 2015; 
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Forman et al., 2007; Lappalainen et al., 2007; Räsänen, Lappalainen, Muotka, Tolvanen, & 

Lappalainen, 2016). 

 

Combining ABM and ACT does not increase the effectiveness of treatment 

Contrary to our expectations, the results in paper 1 revealed that ABM did not augment 

group-based ACT. There was no significant difference in the improvement of residual 

symptoms over 12 months between the two ACT groups, of which one group received ABM 

in advance. Only a few studies have examined if adding ABM to psychotherapy is useful. In a 

pilot study, Salemink and colleagues (2015) found preliminary evidence that ABM 

augmented CBT in adolescents with obsessive-compulsive disorder. Two recent studies found 

the same combination effective in reducing symptoms of depression (Becker et al., 2019; 

Vrijsen et al., 2018). As such, our findings contradict these initial studies on combining ABM 

and psychotherapy. However, there are significant differences between the studies and the 

technology applied.  

The abovementioned studies all included CBT as intervention, which similar to ABM, is 

focused on changing biases in cognition. It could be argued that CBT might be a better match 

with ABM because of this. However, a meta-analysis of 26 studies of CBT for depression 

found that both CBT and other psychotherapies were successful in changing dysfunctional 

thinking, and there were no significant differences in these changes (Cristea, Huibers, et al., 

2015). This implies that CBT is not better equipped to change biases than other therapies, or 

that ACT should be less of a match with ABM.  

The theory of attention bias posits that a depressed person has a bias towards negative 

information, but also a bias away from positive information (Roiser & Sahakian, 2013). The 

aim of ABM is therefore twofold, to diminish negative attention bias and foster a positive 

attention bias. There is some evidence that individuals with sub-clinical depressive symptoms 

do not have a negative attentional bias, but rather attention away from positive stimuli (Sears, 

Newman, Ference, & Thomas, 2011; Sears, Thomas, LeHuquet, & Johnson, 2010). Other 

studies have also pointed to the role of positive affect and positive cognitions in depression 

(Vazquez, 2017; Watson & Naragon-Gainey, 2010), and that a lack of positive bias increases 

vulnerability to developing depression (Gotlib, McLachlan, & Katz, 1988; Sears et al., 2010). 

It has been suggested that ABM could help individuals promote positive emotional 

processing, thus establishing a “protective” bias, that increases motivation and engagement in 

their everyday life (Fox, 2005; Harmer, Goodwin, & Cowen, 2009). Kraft and colleagues 
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(2019) performed a network analysis to determine influential symptom changes in a sample 

that had experienced a reduction in depressive symptoms after receiving ABM. The findings 

suggested an association between improvement in depression and increased interest and 

motivation for everyday activities. In this regard, it could be argued that ACT would be a 

good fit with ABM because ACT explicitly seeks to increase individuals’ engagement in their 

lives, while ABM may do this through implicit processes (Jones & Sharpe, 2017). However, 

unlike the two distinct phases of this study, both Becker et al. (2019) and Vrijsen et al. (2018) 

studies introduced bias modification while the patients were receiving TAU. Considering that 

a possible interpretation of these findings is that social interaction moderates the effect of 

ABM (Kraft, 2019), it is plausible that ABM and ACT must be activated simultaneously to 

benefit from the combination of the two.  

The ABM task applied in this study has received some criticism. Firstly, it has been suggested 

that the task may be too static and tedious for the participants, which may compromise the 

effect of the treatment (Kuckertz & Amir, 2015). The procedure does not provide direct 

feedback to participants on their progress, which may impair the contingency-shaped behavior 

by not strengthening positive bias more clearly. Secondly, it has been proposed that the 

approach lacks sensitivity in tracking attention during the execution of the task (LeMoult & 

Gotlib, 2018). Because the dot-probe procedure only measures attention once per trail (when 

the dot is displayed), the participants may shift attention between stimuli a number of times 

before the dot is shown, thus restricting the ability to assess mechanisms of attention 

(LeMoult & Gotlib, 2018). Both Becker et al. (2019) and Vrijsen et al. (2018) adopted a new 

ABM technology based on eye-tracking technology that claims to overcome this limitation 

(Beevers et al., 2019; Vazquez, Blanco, Sanchez, & McNally, 2016). It may be that this 

technology may increase precision of attention tracking and thereby assess attentional biases 

and potential effect more reliable.  

The evidence supportive of ABM is inconsistent. Some studies have found ABM to reduce 

residual symptoms in participants in remission from depression (Beevers, Clasen, Enock, & 

Schnyer, 2015; Browning et al., 2012; Jonassen et al., 2019; Wells & Beevers, 2010; Yang, 

Ding, Dai, Peng, & Zhang, 2015), but two meta-analyses were more pessimistic and did not 

find any effect of ABM and depression (Cristea, Kok, et al., 2015; Mogoaşe, David, & 

Koster, 2014). Recently it has been suggested that attentional bias might be considered more a 

manifestation of depression rather than a specific marker of depression (Cuijpers, 2019). This 

implies that an attentional bias will decrease or disappear when the depression improves, 
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independent of the intervention applied (Cristea, Kok, et al., 2015). Considering the mixed 

results of ABM, it might not be surprising that we did not find any effect of combining ABM 

and ACT.  

 

Measurement of psychological flexibility 

The main goal of ACT is to increase psychological flexibility (PF), which is the capability to 

accept and be in contact with inner experience while pursuing and acting in accordance with 

personal values. In our study, we measured psychological flexibility with the AAQ-II. The 

AAQ-II is a self-report measure that is the most widely used assessment of PF. This is a 

revised version of the AAQ (Bond et al., 2011) that was developed following a number of 

studies that found the internal consistency of the scale to be low to moderate and its factorial 

structure to be unstable. Because the AAQ-II had not been validated in a Norwegian 

population previously, we performed a psychometric evaluation of the Norwegian version of 

the scale (NAAQ). Paper 2 found support of the unidimensional structure of the scale, and 

showed good internal and satisfactory levels of concurrent and convergent validity. This is 

consistent with similar studies investigating clinical samples (e.g. Bond et al., 2011; 

Eisenbeck & Szabó-Bartha, 2018; Karekla & Michaelides, 2017). There are studies that have 

questioned the construct validity of the AAQ-II and found weak discriminant validity 

(Gámez, Chmielewski, Kotov, Ruggero, & Watson, 2011; Wolgast, 2014). One challenge that 

has been pointed out is that the scale confounds processes of psychological inflexibility with 

psychological outcome, creating high correlations with measures of psychological distress and 

making it hard to distinguish between levels of inflexibility and levels of internal distress 

(Ong, Pierce, Woods, Twohig, & Levin, 2019). As ACT fosters psychological flexibility in 

responding to unwanted internal events (Hayes et al., 2006), it is central that the AAQ-II is 

able to distinguish variations in this construct. A recent item response theory (IRT) analysis 

revealed that AAQ-II items differ in their sensitivity to psychological inflexibility and that no 

items performed well in assessing PF (Ong et al., 2019). These results were in accordance 

with findings from Wolgast (2014), who performed an item analysis using exploratory factor 

analysis and found that items of the AAQ-II were more associated with items that measure 

distress rather than items that assess acceptance. Our study did not have a large enough 

sample to perform an IRT analysis. We did find a moderate to large correlation between 

NAAQ and BDI-II, which could suggest a challenge with construct validity in our sample. 
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This was examined with a correlation analysis of scale items in NAAQ and BDI-II. The 

results suggest that items from NAAQ are distinct from items of the BDI-II.  

The incremental evidence of the AAQ-II has been somewhat inconsistent and limited 

(Abramowitz, Lackey, & Wheaton, 2009; Bond et al., 2011; Gloster, Klotsche, Chaker, 

Hummel, & Hoyer, 2011; Rochefort, Baldwin, & Chmielewski, 2018; Vaughan-Johnston, 

Quickert, & MacDonald, 2017). These studies have mostly investigated to what degree AAQ-

II adds to the prediction of psychopathology over measures of various symptoms. However, it 

is also central to determine the uniqueness of AAQ-II from other related theoretical 

constructs. We explored the incremental validity of the NAAQ to see if the scale contributes 

to PF beyond what is added by measures of other processes also thought to be important in 

PF. Measures of mindfulness have previously been explored by Fledderus, oude Voshaar, ten 

Kloster, and Bohlmeijer (2012) and McCracken and Zhao‐O'Brien (2010), which found the 

AAQ-II to explain additional variance over mindfulness. The incremental validity of the 

AAQ-II over valued living has not been investigated before. We found the NAAQ explains 

variance that was not accounted for by valued living in measures of depression, anxiety, and 

quality of life domains involving physical health, psychological health, and environment. It 

did, however, not predict positive mental health and quality of social relationships, suggesting 

that the NAAQ was most effective in explaining pathogenic processes. This finding 

furthermore underlines the importance of the process of values in positive mental health and 

social life, and may suggest that other processes that AAQ-II also assesses play a lesser role in 

explaining human flourishing.  

 

Psychological flexibility as a mechanisms of change 

The mediational analysis in paper 3 revealed that psychological flexibility mediated decreases 

in depressive symptoms and improvement in mental health. These results are in line with 

previous research that shows that increases in psychological flexibility facilitate changes in 

depression and positive mental health (Bohlmeijer et al., 2011; Fledderus, Bohlmeijer, Fox, 

Schreurs, & Spinhoven, 2013; Forman et al., 2007; Pots, Trompetter, Schreurs, & Bohlmeijer, 

2016; Spinhoven, Drost, de Rooij, van Hemert, & Penninx, 2014; Zettle et al., 2011). Our 

analyses indicate that psychological flexibility seems to be an important change mechanism 

over time, suggesting that it might contribute to increasing resilience to depression. Resilience 

can be understood as the capability to cope and function with distress, but also the ability to 

increase psychological resources and engage in meaningful activities when encountering 
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adversity (Dowrick, Kokanovic, Hegarty, Griffiths, & Gunn, 2008; Goubert & Trompetter, 

2017). Increasing resilience through psychological flexibility could be helpful in preventing 

new episodes of depression, but it is unclear which specific sub-processes contribute to an 

increase in psychological flexibility. To our knowledge, a mediational evaluation of the 

components of psychological flexibility in relation to it has not previously been undertaken. 

Our mediational analyses of the sub-processes indicated that changes in acceptance, cognitive 

defusion, values, and committed action mediated improvement in psychological flexibility. 

These results suggest that these processes are central in promoting psychological flexibility 

and decreasing dysfunctional emotional processing, and thus transforming the development of 

the depression. The importance of targeting these processes has been shown by Spinhoven et 

al. (2014), who, in a longitudinal cohort study, found experiential avoidance to be stable over 

a 2-year period, predicting both occurrence and recovery of depression. This suggests that 

experiential avoidance is not just an epiphenomenon of depression, but also a risk factor 

associated with the development of depression. Furthermore, the findings revealed moderate 

to high correlations between experiential avoidance and rumination and worry, which have 

been found to be important mechanisms of depression (Nolen-Hoeksema, 2000; Olatunji, 

Naragon-Gainey, & Wolitzky-Taylor, 2013). Research has found paradoxical effects of 

avoidance strategies. For instance, trying to suppress feelings and thoughts have been shown 

to instead lead to increased rumination (Wenzlaff & Luxton, 2003), and efforts to limit 

negative emotions by experiential avoidance also decrease positive emotions and the ability to 

differentiate emotions (Kashdan, Ferssizidis, Collins, & Muraven, 2010; Kashdan & Steger, 

2006). Developing a more accepting and open stance toward internal experiences may reduce 

experiential avoidance, and thus set the stage for other processes such as defusion, values, and 

committed action. Several studies have found a relation between cognitive fusion and 

depression (e.g. Bardeen & Fergus, 2016; Dinis, Carvalho, Gouveia, & Estanqueiro, 2015; 

Gillanders et al., 2014; Zettle et al., 2011). Although we did not investigate the mediation of 

defusion on depressive symptoms, we did find defusion as measured by CFQ to increase over 

time with a moderate to large effect size at 12-months follow up. We found the same result 

for the two measures we used for valued living, suggesting that ACT treatment might have 

facilitated a continuing increase in values-based activities over time. These results are 

different from the findings of Vowles, McCracken, and O’Brien (2011), which found a 

decrease in values-based activity over time. However, it must be noted that their follow-up 

was over three years and included a different sample struggling with chronic pain. Even 
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though there are generally few studies investigating the process of valued living (Stockton et 

al., 2019), there are some findings that support the process of values and committed action 

(Lundgren, Dahl, & Hayes, 2008; Vilardaga et al., 2011). We failed to find any mediational 

effect of present moment awareness on psychological flexibility, which might be due to the 

fact that mindfulness in our group-based ACT primarily focused on being attentive to 

processes, such as acceptance and cognitive defusion, and less on awareness of different 

sensual experiences.  

Mediational studies on processes of ACT have been criticized for lack of long follow-ups and 

including too few processes of psychological flexibility, with the process of acceptance being 

over-studied (Stockton et al., 2019). In paper 3, we performed a 12-months follow-up and 

included several measures of different processes of psychological flexibility. Unfortunately, 

we were not able to include a control group in the mediational analysis, which does not make 

it possible to conclude that the processes that are set in motion are distinct to the ACT 

treatment. However, our findings of mediation do indicate that psychological flexibility and 

its sub-processes play a central role. 

 
Methodological Considerations 

Study design 

Our study adopted a randomized controlled design in phase 1 and a quasi-experimental design 

in phase 2 to accommodate the practical barriers of a multisite trial and limited resources. The 

main challenge was that it was that we did not have the rescources to provide group-based 

ACT at both sites. Thus, it could be argued that Phase 1 was only partially randomized 

because none of the participants from the Oslo site received group-based ACT treatment. 

Moreover, the participants from Sørlandet during phase 1 knew that they would receive 

additional treatment, which might have affected the results. The quasi-experimental design in 

phase 2 allowed us to investigate several research questions that had not been investigated 

before, which include the effect of group-based ACT and the combination with ABM, albeit 

with specific limitations. The lack of randomization in this phase made this design sensitive to 

the threat of internal validity, since pre-existing differences between the groups in the Oslo 

site and the Sørlandet site might wrongly be associated with the intervention (Miller, Smith, 

& Pugatch, 2019). The inclusion of a control group that matched the active treatment groups 

on several factors mitigated this limitation somewhat. Still, an active control group would 
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have been a sounder methodological choice. The strength of the quasi-experimental design is 

its pragmatic nature and the possibility of increased external validity (Handley, Lyles, 

McCulloch, & Cattamanchi, 2018; Patsopoulos, 2011).  

Our study took place in a “real-world” setting, which included unselected participants from a 

standard outpatient clinic. Additionally, the participants had a heterogeneous background in 

terms of their intensity of residual symptoms, previous depressive episodes, and concurrent 

comorbidity. Furthermore, the intervention was carried out with fidelity and sustainability 

throughout the study period (Handley et al., 2018). Collectively, these strengths reduce the 

concerns associated with the quasi-experimental design somewhat (Handley et al., 2018; 

Miller et al., 2019). It would have been useful if we had used an interrupted time-series design 

instead of the simpler pre-post design, which includes several measure points before the 

intervention, taking pre-intervention trends into account (Handley et al., 2018). However, this 

would have been demanding for recruitment procedure and added to the burden of 

participating, and therefore was deemed not feasible.  

 

Sample 

The evaluation of the sample revealed differences between the two sites in participants’ 

educational level, comorbidity, and BDI-II scores at baseline. Although the statistical analyses 

adjusted for these differences, this decreases the internal validity of the study. We were most 

surprised by the differences in BDI-II scores at baseline. A possible explanation for this 

discrepancy is that a substantial number of participants from Sørlandet were recruited to this 

study after initially having been rejected treatment from an outpatient clinic (because they did 

not meet the criteria of an ongoing depression). This might have contributed to an increased 

subjective experience of depressive symptoms in these participants that did not become 

expressed in the same way in HRSD scores. Another explanation may be related to the 

challenges of combining the two interventions. ABM was administered two weeks before 

group-based ACT started, and the groups had to have enough participants (minimum six 

persons) before commencing. This meant that some time could pass from inclusion to start of 

the intervention, where depressive symptom levels could have deteriorated. For practical 

reasons, the self-report measures were administered at home before starting ABM 

intervention. In some instances, these logistical challenges caused the HRSD and BDI-II to be 

completed at different times. Furthermore, the different contexts in which the HRSD and 

BDI-II were completed might also have affected the scoring.  
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In general, there was considerable variation in the characteristics of the sample in terms of 

depressive symptom severity, number of depressive episodes, and other clinically relevant 

variables. This could be explained by the fact that the participants were selected from the 

general population of those seeking mental health services.  

We explicitly targeted participants with a history of depression that currently were in 

remission of depression. Even though the MINI was used to evaluate diagnostic criteria, some 

participants (25 in total) with an ongoing depression were included in error. Because we used 

an intention-to-treat procedure, all data were included. We performed additional analyses 

omitting the participants with ongoing depression, which suggested that their inclusion did 

not affect the results.  

There were a majority of female participants in the study (73 %), suggesting that men were 

underrepresented. However, this gender difference do to some degree reflect the gender ratio 

in depression, which generally have been found to be 2:1 (women: men) (Andrade et al., 

2003). A more balanced gender sample would have been preferred in order to distinguish the 

processes of change in respectively men and women.  

We did not collect information about participant work status as well as family and 

relationships, which would have been useful in the evaluation of the sample, and in increasing 

understanding of risk factors of depression. Furthermore, any treatment (medication or 

psychotherapy) that participants might have received during follow-up were not monitored, 

which could be a possible confounding variable. It would have been useful if this had been 

tracked to get a better understanding of the magnitude and the degree of help-seeking 

behavior following preventive treatment.  

There were a substantial number of missing data (n = 51) at the 2-months follow-up at the 

Oslo site that might have affected the results. This was due to logistical challenges at the site 

where a number of patients were not contacted at follow-up. We chose to include their data, 

however, because this juncture represents the post-treatment observation. Additionally, the 

growth curve model analyses applied are robust in handling missing data.  

 

Assessments 

The assessment package used in this study was comprehensive, including both self-report and 

clinician-rated measures of depression, other symptoms measures, assessments of quality of 



56 
 

life and well-being, and measures of psychological flexibility and sub-processes. Combined, 

these instruments should provide a broad and reliable description of the participant’s 

development.  

Participant attentional bias (i.e., reaction time) was measured and calculated, and analyses 

were performed, which included this attentional bias as a covariate. However, we chose not to 

report these findings in paper 1 because the focus was if ABM augmented group-based ACT. 

Insofar as this clearly was not the case, we chose to omit attentional bias scores.  

In both paper 1 and paper 3, we investigated intervention effects by analyzing repeated 

measures over 12-months. Although our sample mainly consisted of participants in remission 

of depression, the mean scores at baseline of both BDI-II and HRSD indicated that many 

participants experienced elevated levels of depressive symptoms. There is a risk of regression 

to the mean in a repeated measurement when a sample exhibits higher scores in a variable at 

baseline and lower scores closer to the population mean in the follow-up. This decrease might 

inaccurately be attributed to a treatment effect, when in fact, it is connected to the statistical 

phenomena of high scoring participants scoring closer to the population mean at the next 

measurement (Morton & Torgerson, 2005). We controlled for this issue by including a control 

group and two measures of depressive symptoms. There was a larger reduction of depressive 

symptoms in the two group-based ACT conditions compared to the groups that did not 

receive the intervention, suggesting that the effect can be associated with group-based ACT. 

 

Clinical implications 

Group-based ACT seems to be a suitable intervention for people with residual symptoms of 

depression. Individuals with a history of depression, who are experiencing depressive 

symptoms are at a high risk of developing a new depressive episode (Cuijpers & Smit, 2007). 

Because current treatment mostly consists of potential talks with a GP and antidepressant 

medication (Mykletun et al., 2009), it could be argued that there is a lack of treatment 

alternatives for this group in Norway. Individuals with residual symptoms of depression will, 

as a large number of our participants had experienced before being enrolled in this study, 

most often be rejected from outpatient treatment in local mental health care because they are 

not considered their target-group. There is a need for an indicated treatment program in 

Norway that is easily accessible for this patient group. Group-based ACT for depression 

might be such an alternative that can provide individuals with residual symptoms of 
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depression access to necessary mental health care. The transdiagnostic focus of ACT might be 

especially useful for this group, considering that many suffer from comorbid disorders that 

have been found to predict the course of depression (Hoertel et al., 2017). The protocol of 

group-based ACT targets processes that are considered commonalities across dimensions of 

psychopathology. By focusing on increasing awareness of rigid psychological reactions and 

expanding psychological flexibility, there is a relatively limited focus on depression per se, 

and more emphasis on increasing positive mental health and taking steps toward a vital and 

meaningful life. The focus that group-based ACT places on values and commitment could be 

an opportunity to implement more patient-defined targets. By broadening the perspective 

from a limited focus on symptom reduction to clarifying specific individual goals of 

treatment, there is an increased opportunity to assess which processes need more attention and 

thus increase participant autonomy and active participation in treatment (Cuijpers, 2019). It 

may be beneficial to provide group-based follow-up sessions every third month for a period 

after the end of treatment to help participants continue their progress and commit to their 

goals and values.  

 

Future perspectives 
We failed to find any positive effect of combining ABM and ACT in this study. However, 

there is a possibility that this could be related to limitations in our procedure. Future research 

should examine if more advanced ABM technology and the timing of the execution of the 

ABM intervention has an effect on combining it with regular psychotherapy. The attentional 

bias was only measured at baseline and post-ABM-intervention. To shed further light on the 

role of attentional bias, it would have been informative to have also assessed it post group-

based ACT treatment. Especially relevant for ACT might be the assessment and development 

of positive attentional bias, and its association with values and committed action. It would 

also be useful to document the participants’ view of the combination, in order to increase 

feasibility and compliance of the assignment.  

Although our study did conduct a longer follow-up than most other ACT studies on 

depression, future studies should strive to include a follow-up over several years in order to 

thoroughly examine the long-term effects of group-based ACT preventive treatment. Research 

would also benefit from including a cost-effectiveness analysis, which would provide 
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information to mental health institutions that are often necessary to implement treatment 

programs on a larger scale. 

Considering the potentially large number of individuals in Norway that have a history of 

depression, it would be useful to further develop the protocol into an internet version that 

could increase accessibility and reach more former depressed individuals.  

In order to examine which processes are central in reducing residual symptoms, studies 

should include weekly measurements during group treatment. This would allow more 

rigorous mediational analyses and provide further information on which mechanisms should 

be targeted more intensely. To gather additional information about for whom the treatment is 

most applicable, the inclusion of possible moderators would also be useful. This is especially 

relevant with the increased attention to process-based therapy (Hofmann & Hayes, 2019), 

which challenges the latent disease model by shifting focus towards processes, functional 

analyses, and individualized application. The complex network approach is an example of this 

shift where disorders are considered more a system of interconnected elements, rather than 

distinct disease entities (Hofmann, Curtiss, & McNally, 2016). Future research could benefit 

from adopting a network approach in the analyses of data that allows a detailed investigation 

of person-specific mechanisms and changes.  

 

Conclusion  
There is a high risk of relapse in individuals with a history of depression, and there is a lack of 

treatment alternatives. Considering the promising results of ACT and ABM on depression, the 

primary aim of this thesis was to explore the effectiveness and the processes of group-based 

ACT as an indicated preventive treatment of depression, and its combination with ABM.  

The study found evidence that suggests that group-based ACT is an effective and promising 

treatment for residual symptoms of depression that also seems to increase positive mental 

health. Individuals receiving group-based ACT showed a continuous decrease in residual 

symptoms over 12 months. Considering that residual symptoms are an important risk factor in 

the development of a new episode of depression, these reductions could be central in breaking 

the cycle of repeated depressive episodes. Furthermore, we also found that group-based ACT 

increased positive mental health. Although this finding was limited by having no control 
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group, it does suggest that group-based ACT not only reduced psychopathology, but also 

supported a healthy development in individuals.  

We found no evidence of any add-on effect of ABM. It should be noted that this is the first 

study investigating the combination of ACT and ABM, and there is a continuous development 

of technology and procedures in ABM. Our findings might have been limited by the ABM 

method adopted in this study, and future research should investigate if other ABM procedures 

and new technology could enhance effectiveness.  

We established that the NAAQ is a psychometric sound measure of psychological flexibility 

in Norway that could be used to explore the role of psychological flexibility in therapeutic 

outcomes. Our findings supported the conceptual model of human functioning on which ACT 

is based on, finding psychological flexibility to have an important role in therapeutic change. 

The sub-processes of acceptance, cognitive defusion, values, and committed action play a 

vital role in contributing to the impact of psychological flexibility. 

Considering the burden of depression on both an individual and societal level, there should be 

an increased focus on developing and implementing effective methods in preventing relapse 

into depression. This thesis has shown that group-based ACT could be an effective and 

important intervention in helping individuals stay on a life path not disrupted by depression.  
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Depression is a highly recurrent disorder with limited treatment alternatives for reducing

risk of subsequent episodes. Acceptance and commitment therapy (ACT) and attention

bias modification (ABM) separately have shown some promise in reducing depressive

symptoms. This study investigates (a) if group-based ACT had a greater impact in

reducing residual symptoms of depression over a 12-month follow-up than a control

condition, and (b) if preceding ACT with ABM produced added benefits. This multisite

study consisted of two phases. In phase 1, participants with a history of depression,

currently in remission (N = 244), were randomized to either receive 14 days of ABM or

a control condition. In phase 2, a quasi- experimental design was adopted, and only

phase-1 participants from the Sørlandet site (N = 124) next received an 8-week group-

based ACT intervention. Self-reported and clinician-rated depression symptoms were

assessed at baseline, immediately after phase 1 and at 1, 2, 6, and 12 months after the

conclusion of phase 1. At 12-month follow-up, participants who received ACT exhibited

fewer self-reported and clinician-rated depressive symptoms. There were no significant

differences between ACT groups preceded by ABM or a control condition. There

were no significant differences between ACT groups preceded by ABM or a control

condition. Group-based ACT successfully decreased residual symptoms in depression

over 12 months, suggesting some promise in preventing relapse.

Keywords: acceptance and commitment therapy, attentional bias modification, combined treatment, depression,
residual symptoms

INTRODUCTION

Because a large portion of those diagnosed with major depressive disorder (MDD) relapse after
initially having recovered (Solomon et al., 2000), secondary prevention is critical in long-term
management of the disorder (National Institute for Health and Clinical Excellence, 2009). The
benefit depressed clients receive from pharmacological and/or psychological interventions is
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limited (Turner et al., 2008; Cuijpers et al., 2010; Bockting
et al., 2018), with one study finding that only 58% responded
to treatment (DeRubeis et al., 2005). The individual and societal
costs of recurrent depression episodes are considerable, which
underline the importance of further investigating and developing
novel interventions (Smit et al., 2006). A step in this direction
is to investigate combinations of treatments that reflect a
comprehensive understanding of the disorder from multiple
perspectives (Beck and Bredemeier, 2016) in considering an
array of specific factors that increase risk of repeated episodes of
depression (Southwick et al., 2005).

Consistent with a cognitive model (Beck, 2008), research
suggests that biased attention toward negative information may
play an important role in the development and maintenance
of depression (Gotlib et al., 2004; De Raedt and Koster, 2010).
Evidence of an attentional bias toward negative stimuli has
been reported in both previously (Joormann and Gotlib, 2007)
and currently depressed individuals (Gotlib et al., 2004), and
in never-depressed individuals at high risk because of familial
history (Joormann et al., 2007). This suggests that attentional bias
may constitute an important vulnerability factor for depression
and therapeutic target, rather than a simple marker of lowered
mood. Ostensibly, the most direct strategy for reducing such
bias would be through approaches that specifically focus on
cognitive processing such as attention bias modification (ABM)
(Koster et al., 2011).

Attention bias modification is a simple computerized
technique that seeks to shift attention toward more positive
stimuli. In this procedure, participants are instructed to respond
to a probe placed either behind positive, negative, or neutral
stimuli. The probe is placed mainly behind positive stimuli to
develop a habit of automatically directing attention toward such
stimuli, thus establishing a positive attentional bias. Bymodifying
attentional biases, ABM seeks to change automated and
implicit attentive processes and promote more adaptive emotion
regulation necessary to prevent of depression (Joormann and
Gotlib, 2007; LeMoult and Gotlib, 2018).

Some studies have found ABM to reduce residual symptoms
in participants in remission from depression (Wells and Beevers,
2010; Browning et al., 2012; Beevers et al., 2015; Yang et al.,
2015). However, overall findings of its e�cacy have been mixed,
and definitive conclusions in a number of studies have been
limited by small sample sizes and poor trial methodology (Hallion
and Ruscio, 2011; Cristea et al., 2015; Jones and Sharpe, 2017).
A recent large study by Jonassen et al. (2019) found that
2 weeks of ABM produced a small, but statistically significant
improvement in clinician-ratings of residual symptoms of
depression. Consistent with cognitive models of emotional
disorders, the degree of symptom improvement increased with
relatively more positive attentional bias within the ABM group.

There also has been increasing interest in targeting
attentional bias through further means, such as combining
psychotherapeutic approaches with those focusing on cognitive
processing. Koster and Bernstein (2015) suggested that
combining ABM and psychotherapy might be more beneficial
than “stand-alone” treatment, and a recent study by Lazarov
et al. (2018) found that ABM augmented cognitive behavioral

group therapy for social anxiety. Attentional bias in depressed
individuals in particular has also been addressed and challenged,
albeit perhaps di�erently than in ABM, by several cognitive-
behavioral approaches such as metacognitive therapy (Wells,
2011) and acceptance and commitment therapy (ACT) (Hayes
et al., 2012). A recent study by Vazquez et al. (2018) found
that cognitive behavioral therapy significantly contributed
to a change in attention bias in depressed participants, thus
providing preliminary evidence of the e�ect of psychotherapy
on attention bias.

As its name suggests, ACT combines acceptance and
mindfulness processes with commitment and behavior change
processes (Hayes et al., 2012). ACT regards depression as a
secondary emotion that emerges as a result of unsuccessful
e�orts to control normal and adaptive a�ective reactions; such
as sadness, a sense of loss, and disappointment; to distressing
life events (Zettle, 2015). Ruminative brooding over negative
emotional states and related thoughts, in particular, has been
shown to play a central role in the initiation, maintenance and
recurrence of depression (Zettle and Hayes, 2002; Treynor et al.,
2003; Bagby et al., 2004; Nolen-Hoeksema et al., 2008). In ACT,
clients as an alternative are taught and encouraged to attend
to such unwanted psychological events with mindful acceptance
(Levin et al., 2015). Doing so seeks to change the function of such
internal experiences (i.e., how one relates to sad thoughts and
feelings), and thereby supports increased attentional flexibility
along with a more compassionate and accepting attitude toward
unwanted private events (Hayes et al., 2011).

Acceptance and commitment therapy has been found to
be an e�cacious treatment for depression when evaluated in
individual, self-help, and group formats (Forman et al., 2007;
Fledderus et al., 2012; Folke et al., 2012; Society of Clinical
Psychology, 2016; A-Tjak et al., 2018; Kyllönen et al., 2018).
A study by Bohlmeijer et al. (2011) investigating ACT as an
early group intervention for the general public found that it
significantly reduced self-reported symptoms of depression in a
3-month follow-up. Insofar as residual depressive symptoms have
been identified as one of the strongest predictors for episodic
relapse (Paykel, 2008), these results suggest that ACT might
be helpful in secondary prevention of depression. However,
the lack of diagnostic assessment and short follow-up in their
study limit the findings. Furthermore, the preventive e�ect of
ACT on recurrent depression remains unclear as no studies
have been undertaken with this population. Further studies are
needed to investigate the impact of ACT on residual symptoms
of depression in a more extensive follow-up.

Although ABM and ACT appear to be quite di�erent
approaches, they may complement each other to the degree
that both target attention. ACT, in particular, may primarily
complement ABM through its emphasis onmindfulness. In short,
individuals who receive both ABM and ACT may be less likely
to (a) even be aware of stimuli and events that might otherwise
trigger rumination, and (b) to be more accepting of that which
is still explicitly noticed. ABM and ACT might also complement
each other through di�erent levels of cognitive processing.
ABM involves “lower-order” cognitive processes incorporating
automatic and implicit attention without the involvement of
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apparent language or culturally based processes. ACT, on the
other hand, implicates more “higher-order” cognitive processes
in targeting attention more overtly and explicitly.

Our study protocol article (Østergaard et al., 2018) o�ers a
more detailed account on how ABM and ACT may complement
each other. In order to maximize the potential augmenting e�ect
of ABM and not overwhelm and confuse participants, we chose to
conduct 2 weeks of ABM training first, immediately followed by
8 weeks of group-based ACT. This design enabled us to address
two fundamental questions. First, we wanted to investigate if
group-based ACT had a greater impact in reducing residual
symptoms of depression than a control condition. Second, we
wanted to explore if participants who sequentially received
ABM and ACT experienced greater benefits than those who
only received ACT.

MATERIALS AND METHODS

Participants
The current preregistered trial (NCT02648165) was an
extension of a larger double-blinded randomized trial (RCT)
(NCT02658682) that investigated the direct e�ects of ABM
training. In this multisite study, participants from Oslo and
Sørlandet (The south of Norway) were recruited from specialist
mental health care centers, regular general practitioners, and
via self-referrals. Information about the trial was disseminated
through flyers, social media, orientation meetings, and provided
to general practitioners and local hospitals in the recruitment
area. The information explicitly mentioned that participants
had to have a history of depression and could not currently be
in a major depressive episode (MDE). Potential participants
were prescreened for exclusion criteria by telephone before in
person clinical assessment and inclusion in study. Exclusion
criteria were current or past neurological illness, bipolar disorder,
psychosis, drug addiction and attention deficit disorder with and
without hyperactivity (ADHD and ADD).

A sample of 120 participants from Oslo was included and
recruited during the same time period as the 124 participants in
the Sørlandet sample. The period of recruitment and follow-up
was May 2015 to October 2018. All participants signed informed
consents. The study was approved by the Norwegian Regional
Committees for Medical and Health Research Ethics, reference
number 2014/1989. To be eligible to participate in the study
participants had to be between 18 and 65 years old and in
remission with a history of MDD as established by the Mini
International Neuropsychiatric Interview, version 6.0.0. (MINI)
(Lecrubier and Sheehan, 1997).

Procedure
Individuals referred for treatment (N = 273) were provided
with initial information about the study by telephone prior
to receiving a document containing further information and
an informed consent form. Those who signed the consent
form (N = 269) completed a baseline clinical assessment that
included a study-specific questionnaire (where demographic
information, including medication status, and treatment history

were obtained), and administration of the MINI (Lecrubier and
Sheehan, 1997). Psychologists or psychology students who had
received training and supervision in the assessment package
conducted the evaluations. Uncertainty regarding exclusion was
discussed within a team of experienced psychologists. A total of
25 individuals were excluded or declined to participate in the
study at this juncture.

The Clinical Trials protocol stated that current MDD was
an exclusion criterion; however, 25 participants (10 participants
from Oslo and 15 participants from Sørlandet) with ongoing
MDD according to MINI criteria were included in error at
baseline for a total sample of 244 participants. Because excluding
data from these participants did not a�ect the results, they were
included in all reported analyses. Tables presenting the analyses
with these participants excluded can be found in the section
“Supplementary Material.”

This multisite study consisted of two phases. In the first phase,
244 participants were randomized to either receive 14 days of
ABM or a control condition without bias modification. This
allocation was conducted by individuals not involved in the
recruitment, assessment, treatment, or follow-up of participants
using a 1:1 ratio randomization list that ensured that allocation
was concealed from researchers and participants.

In a second quasi-experimental phase, the 124 participants
included from Sørlandet were allocated to an 8-week, group-
based ACT intervention. The 120 participants from Oslo
received no specific intervention in phase 2 apart from
regular health care provided by the Norwegian health services
(i.e., outpatient treatment and/or treatment from general
practitioners). Thus, the two phases of this study yielded a total of
four groups: (a) Control+ Control (no specific intervention), (b)
ABM + Control (no specific intervention), (c) Control + ACT,
and (d) ABM + ACT.

Outcome measures were administered and completed at
baseline, 2 weeks (immediately after phase 1), as well as at
1, 2, 6, and 12 months after the conclusion of phase 1. In
tables and figures, the follow-up will be shown as; 0 = baseline,
0.5 months = 2 weeks, 1.5 months, 2.5 months, 6.5 months,
and 12.5 months.

Figure 1 illustrates the flow of participants in the study.
Data were available for 227 participants (93.4%) at 2 weeks,
for 208 participants (85.2%) at 1 month, for 148 participants
(60.6%) at 2 months, for 196 (80.3%) at 6 months, and for 189
participants (77.5%) at 12 months. See our Clinical Trials article
(Østergaard et al., 2018) for power and sample size calculation.

Outcome Measures
Primary Outcome

Beck depression inventory (BDI-II)
The Beck Depression Inventory II (BDI-II) (Beck et al., 1996)
consists of 21 items, and is a psychometrically sound measure
of depressive severity. The Norwegian translation of the BDI-II
displays high internal consistency, and acceptable convergent and
discriminative validity (Aasen, 2001). BDI-II was completed by
participants at home and displayed excellent internal consistency
at baseline (a = 0.92).
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* DisconƟnued ACT interveŶƟŽŶ�ǁĂƐ deĮŶĞĚ Ăs ĂƩending less tŚĂn�ŚĂůĨ�ŽĨ the sessions.

Allocated to ABM + 
Control group (no 
specific intervention)
(n=60 from Oslo)

Assessed for eligibility (n=269)

Excluded (n=25)
Not meeting inclusion criteria (n=15)
Declined to participate (n=10)

Allocated to Control group (n=119)
(Control task without ABM)

Drop-out after randomization (n=4)

Allocated to ABM group (n=125)
Drop-out after randomization (n=10)

Allocation phase 1:
ABM

Randomized (n=244)

Enrollment

Allocated to Control
+ Control group (no 
specific intervention)
(n=60 from Oslo)

Allocated to Control + 
ACT group (n=55) from 
Sørlandet)
DisĐŽŶƟŶƵĞĚ�ACT
intervenƟŽŶ (n=4)*

Allocated to ABM + 
ACT group (n=55) from 
Sørlandet)
DisĐŽŶƟŶƵĞĚ ACT 
intervenƟŽŶ (n=5)*

Participated in follow up
.5 month: 60
After conclusion of ABM:
1.5 month: 58

2.5 months: 27
6.5 months: 56
12.5 months: 54

Allocation phase 2:
ACT

Participated in follow up
.5 month: 53
After conclusion of ABM:
1.5 month: 51
After conclusion of ACT:
2.5 months: 51
6.5 months: 49
12.5 months: 47

Participated in follow up
.5 month: 54
After conclusion of ABM:
1.5 month: 49
After conclusion of ACT:
2.5 months: 48
6.5 months: 47
12.5 months: 45

Follow-Up

Participated in follow up
.5 month: 60
After conclusion of ABM:
1.5 month: 50

2.5 months: 22
6.5 months: 44
12.5 months: 43

Referred for treatment (n=273)

Did not attend assessment (n=4)

•
•

FIGURE 1 | Flow chart of the study.

Hamilton rating scale (HRSD)
The Hamilton Rating Scale for Depression (HRSD) (Hamilton,
1960, 1967) is a widely used semistructured, clinical interview
measuring the severity of a range of a�ective, behavioral, and

biological symptoms of depression. The HRSD has acceptable
psychometric properties (Rabkin and Klein, 1987) with good
internal consistency (a = 0.79) and a high correlation (r = 0.58)
with the BDI-II in this study at baseline.
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Secondary Outcome

Recurrence of MDE
The MINI-International Neuropsychiatric Interview
(MINI) (Lecrubier and Sheehan, 1997) is a structured
diagnostic interview compatible with DSM-IV and ICD-
10 criteria of assessing psychiatric diagnoses. The MINI
have shown accuracy of depression in both psychiatric and
primary care (Otsubo et al., 2005; de Azevedo Marques
and Zuardi, 2008; Pettersson et al., 2018). Recurrence
of MDE was assessed by the MINI version 6.0.0. at
12 months after phase 1.

Feasibility Measure
To evaluate satisfaction and acceptability of the ACT group
treatment, participants completed a brief survey about their
experience upon its completion. Specifically, they responded to
the following four statements according to a seven-point Likert
scale: (a) “I’m satisfied with the ACT group treatment.” (b)
“ACT group therapy has had a positive e�ect on my daily
life.” (c) “I handle depressive symptoms better after having
completed ACT group therapy,” and (d) “I would recommend
ACT group treatment for a friend or family-member struggling
with depression.”

INTERVENTIONS

ABM
The computerized task as part of the ABM training was based
on the dot probe procedure (Browning et al., 2012). In the
current approach, participants initially focused on a fixation
cross before being presented with two pictures of emotional
faces (the stimuli) that could have the following valences: (a)
positive, (b) neutral, or (c) negative (angry or fearful). After
between 0.5 to 1 s one of the pictures was replaced by either
one dot or two dots. Participants were instructed to press
one of two buttons on the keyboard as quickly as possible to
indicate the number of dots. A single training session consisted
of 96 trials where the following combinations of valences were
presented: (a) positive-neutral, (b) positive-negative, and (c)
negative-neutral. In the ABM condition, dots appeared in the
location of the positive stimulus 87% of the trials, encouraging
attention toward such stimuli, and thus developing a more
positive attentional bias. In the control condition, however, dots
appeared 50% in both the positive and the negative stimuli.
Participants received identical laptops with the task pre-installed,
and were instructed to complete two training sessions every
day at home over 14 days (a total of 28 sessions). A pre- and
post-assessment of individual attentional biases was conducted
by a single session of the control condition for both the ABM
and control groups.

ACT
Acceptance and commitment therapy as a group intervention
for secondary prevention of depression was based on a
detailed treatment manual in Norwegian developed for this

study1. This protocol consisted of 8 sessions (meeting once
a week for 2 1/2 h) with two therapists, and was based
on the six processes that ostensibly promote and strengthen
psychological flexibility, defined as “the ability to contact the
present moment more fully as a conscious human being
and to change, or persist in, behavior when doing so serves
valued ends” (Hayes et al., 2006, p. 7). These processes
are: (a) acceptance (developing an awareness and openness
to private experiences), (b) values (identifying what is really
important in life), (c) defusion (ability to observe thoughts
as they are, from a detached perspective), (d) committed
action (planning and performing actions that are guided by
chosen values), (e) self-as-context (having our identity not
defined by thoughts, emotions and experiences), and (f) contact
with the present moment (focused and flexible attention in
the here and now).

The treatment sessions combined psychoeducation with
experiential exercises (e.g., getting in contact with a certain
process by means of an illustrative activity) and group processing
of both elements. Mindfulness exercises were performed at every
session for participants to become present and observant of
inner and outer experiences in the here-and-now. These exercises
lasting from 5–15 min were provided in audio and were also
assigned as daily homework. Additionally, participants were also
assigned process-specific exercises at the end of each session
to practice as homework. Except for the introduction (session
1) and summary/ending (session 8), each session targeted
one of the six processes that are thought to contribute to
psychological flexibility. The first four sessions, in particular,
focused on increasing acceptance and awareness of di�cult
emotions and thoughts in order to shift attention away from
controlling inner aversive experiences to what participants
want their lives to be about. The last four sessions sought
to integrate new perspectives and knowledge that can help
participants clarify their goals and aspirations, and plan concrete
actions that are in accordance with their values. See our
study protocol (Østergaard et al., 2018) for a more detailed
description about sessions.

Therapists and Treatment Adherence
Acceptance and commitment therapy was administered by eight
experienced psychologists who were trained in the approach
and instructed to follow the manual which specified treatment
ingredients, intervention structure and therapist behavior
(Plumb and Vilardaga, 2010). Sessions were video-recorded with
the consent of all the participants and a knowledgeable ACT
researcher and clinician who was not involved in the treatment
groups checked for adherence. Sessions were divided into 10 min
modules that were chosen randomly for adherence checks. The
manual identified which process to be assessed for adherence.
Therapeutic stance and the occurrence and depth of ACT
processes were evaluated. Based on the manual, the modules
that were checked rated adherence level as either su�cient, or
not su�cient. The majority (85%) was judged as having been
conducted in a su�cient manner.

1To receive a copy of the manual please contact the first author.
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STATISTICAL ANALYSES

Statistical analyses were conducted using Stata/IC version
15.1 on an intention-to-treat basis. Growth curve modeling
was used to determine whether the three treatment groups
receiving either only ABM, only ACT, or a combination of
ABM and ACT di�ered in outcome measures compared to
the group assigned to control conditions within both phases
of the study. Growth curve modeling allows investigation of
within-persons variability in between-persons patterns of change
over time, by treating participants‘ intercepts and slopes as
random e�ects for estimation time (Curran et al., 2010). The
growth model includes both fixed and random e�ects, making
it possible to examine trajectory of change over time on
both group (between-subjects) and individual levels (within-
subjects). Because time is treated as a continuous rather than
discrete variable, it has the potential of increasing statistical
power in detecting the growth e�ects, while also allowing a
flexible way of handling missing data (Kwok et al., 2008).
Missing observation in data were not imputed, but handled
by maximum likelihood estimations under the assumption of
missing at random (MAR). The MAR assumption is common
in clinical epidemiological research, and considered to be tenable
(Donders et al., 2006).

A two-level growth model was built with level-1 modeling
the repeated measures within participants and level-2 modeling
the di�erences of individual growth models between participants
(Kwok et al., 2007). Growth curve models with linear, quadratic,
cubic, quartic, and quantic functions, as well as inclusion of
di�erent covariates were tested by using a likelihood-ratio test
in order to find an acceptable model for the data (Chou et al.,
2004). Maximum likelihood (ML) was used as the estimation
method and an unstructured covariance structure was used
in all models. To handle non-normally distributed data and
heteroscedasticity in the residuals, we used a robust sandwich
estimator to calculate standard errors. The statistical significance
level was set to a = 0.05.

Multilevel e�ect sizes (ES) were calculated on several
levels of the model. The global pseudo-R2 suggesting how
much of the variance in outcome can be explained by
the final model was estimated by squaring the correlation
between observed and predicted outcome scores (Peugh,
2010). ES for the coe�cients of primary interest; i.e., the
cross-level coe�cients between time and treatment were
calculated by using the formula B11 (time)/SDRAW suggested by
Feingold (2009).

RESULTS

Participants
There were no significant di�erences between the ABM and
control groups in gender, age, educational level, antidepressant
medication status, comorbidity, and depressive symptoms at
baseline (phase 1). There, however, were significant di�erences
between the control and ACT groups at phase 2 in educational
level, comorbidity, and in BDI-II scores at baseline. These

di�erences were taken into account in the growth curve model
by individually adjusting the lines of regression. Table 1 shows
sample characteristics.

Feasibility
Of the 124 participants allocated to the group-based ACT
treatment, 14 never attended treatment and 9 discontinued
it (defined as attending less than half of the sessions). On
average, the remaining participants attended 6.75 of the 8
sessions (n = 100, range 4–8 sessions). At the end of treatment,
the following mean scores were found for satisfaction with it
(n = 86, Scale 1–7): (a) “I’m satisfied with the group-based
ACT treatment” (M = 6.17, SD = 0.08), (b) “ACT group
therapy has had a positive e�ect on my daily life” (M = 5.73,
SD = 1.19), (c) “I handle depressive symptoms better after having
completed group-based ACT treatment” (M = 5.52, SD = 1.20),
and (d) “I would recommend group-based ACT treatment
for a friend or family-member struggling with depression”
(M = 6.29, SD = 1.24).

Outcomes
Primary Outcomes

In the growth curve model, we first sought to investigate
whether BDI-II and HRSD scores decreased as a function of
time, and if these variables changed di�erently for the two
groups receiving ACT compared to the two groups receiving no
specific intervention in phase 2. Model basedmeans and standard
deviations during follow-up assessments are presented inTable 2.
The results from the growth curve model, that scales time in
months, are presented in Table 3 (BDI-II) and Table 4 (HRSD).

Figure 2 shows the course of improvement in self-reported
levels of depression as assessed by the BDI-II over 12 months.
The global pseudo R2 ES for the cross-level interaction model
was [(0.426)2 ⇥ 100] = 18.15; i.e., 18% of the variation in self-
reported depression scores can be explained by the model. The
two ACT groups exhibited a significant reduction per month in
BDI-II scores over a year compared to the two groups who did
not receive this treatment during phase 2. The control + ACT
group had a monthly reduction in self-reported depression of
�0.80 points (ES = –1.21), and the ABM + ACT group a
reduction of �0.77 points (ES = –1.16). The ABM + control
group exhibited a non-significant reduction in BDI-II scores of
�0.12 points (ES = �0.18).

Figure 3 shows the course of improvement in levels
of clinician-rated depression over 12 months. The global
pseudo R2 ES for the cross-level interaction model was
[(0.346)2 ⇥ 100] = 11.97, i.e., 12% of the variation in clinician-
rated depression scores can be explained by the model. The two
ACT groups also exhibited a significant reduction per month in
HRSD scores over a year compared to the two groups who did not
receive this treatment during phase 2. The Control + ACT group
had a monthly reduction in HRSD scores of -0.47 points (ES = –
1.25) and the ABM + ACT group a reduction of -0.34 points
(ES = –0.91). By contrast, there was a non-significant monthly
increase of 0.03 points (ES = 0.08) in the ABM + Control group.
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TABLE 1 | Sample characteristics at baseline, given as number and proportion for categorical characteristics and as mean and standard deviation for quantitative

characteristics.

Phase 1 Phase 2

Characteristics Control n = 119 ABM n = 125 Control + Control n = 60 ABM + Control n = 60 Control + ACT n = 59 ABM + ACT n = 65

Gender

Males 32 (26.9) 34 (27.2) 17 (28.3) 16 (26.7) 15 (25.4) 18 (27.7)

Females 87 (73.1) 91 (72.8) 43 (71.7) 44 (73.3) 44 (74.6) 47 (72.3)

Age 38.0 (12.7) 38.8 (12.4) 36.5 (13.1) 35.3 (12.2) 39.6 (12.2) 42.0 (11.8)

Education

Lower than 34 (28.6) 30 (24.0) 9 (15.0) 8 (13.3) 25 (42.4) 22 (33.8)

university 78 (65.5) 87 (69.6) 45 (75.0) 46 (76.7) 33 (55.9) 41 (63.1)

University or

higher

7 (5.9) 8 (6.4) 6 (10.0) 6 (10.0) 1 (1.7) 2 (3.9)

Missing

Antidepressants

No 81 (68.1) 85 (68.0) 41 (68.3) 45 (75.0) 40 (67.8) 40 (61.5)

Yes 35 (29.4) 36 (28.8) (31.7)19 15 (25.0) 16 (27.1) 21 (32.3)

Missing 3 (2.5) 4 (3.2) � � 3 (5.1) 4 (6.2)

Comorbidity No 47 (39.5) 53 (42.4) 21 (35.0) 15 (25.0) 26 (44.1) 38 (58.5)

Yes 72 (60.5) 72 (57.6) 39 (65.0) 45 (75.0) 33 (55.9) 27 (41.5)

Episodes

depression

5.4 (6.7) 6.1 (8.6) 4.8 (6.3) 4.8 (7.9) 5.9 (7.1) 7.2 (9.1)

Missing 1 (0.1) 1 (0.1) � 1 (1.7) 1 (1.7) �
BDI-II score 16.9(10.9) 19.0 (19.5) 12.8 (8.3) 16.0 (11.0) 21.5 (11.7) 22.3 (9.0)

Missing 5 (4.2) 10 (8.0) � � 5 (8.5) 10 (15.4)

HRSD score 9.5 (5.6) 9.4 (6.2) 8.4 (4.7) 9.7 (6.4) 10.7 (6.3) 9.2 (6.0)

Missing 3 (2.5) � � � 3 (5.1) �

TABLE 2 | Model based mean value and standard deviation during follow-up separated on treatment.

Control + Control ABM + Control Control + ACT ABM + ACT

Months Mean (SD) Mean (SD) Mean (SD) Mean (SD)

BDI-II

0 12.02(6.62) 14.71(9.44) 21.48(9.17) 21.93(7.26)

0.5 10.96(6.35) 13.71(9.10) 19.72(8.75) 20.26(7.45)

1.5 9.41(6.42) 12.25(9.01) 16.93(8.83) 17.61(8.34)

2.5 8.54(6.67) 11.44(9.17) 14.98(9.20) 15.77(9.11)

6.5 9.72(6.24) 12.46(8.80) 13.00(8.34) 13.96(8.63)

12.5 13.79(8.27) 14.65(10.60) 12.89(8.82) 13.65(8.64)

HRSD

0 8.43(3.26) 9.25(3.93) 10.11(4.05) 9.20(3.95)

0.5 8.19(3.26) 9.01(3.95) 9.64(4.03) 8.79(3.94)

1.5 7.79(3.25) 8.66(3.99) 8.77(4.00) 8.05(3.93)

2.5 7.48(3.26) 8.38(4.03) 7.79(3.98) 7.40(3.92)

6.5 7.13(3.34) 8.17(4.28) 5.76(3.91) 5.68(3.95)

12.5 9.29(3.65) 10.55(4.79) 5.11(3.93) 5.81(4.13)

Secondary Outcome

At the 12-months follow-up, using the criteria of the MINI
structured interview, we found that 21% of participants
(n = 47) in the ABM + ACT group, 21% (n = 43) in the
control + ACT group, 38% (n = 50) in the ABM + control
group, and 53% (n = 40) in the control + control
group had experienced at least one MDE during the
previous year. These proportions were significantly lower

in two ACT groups than in the two other conditions
($2

(1) = 11.12, p < 0.001).

DISCUSSION

The present study investigated the impact of ACT as a stand-
alone intervention for individuals with a history of depression,
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TABLE 3 | Growth curve model for estimates of Beck’s Depression Inventory scale, comparing three treatment groups vs. controls.

Parameters Unconditional Level 1 Level 2 Cross level interaction

Fixed effects

Intercept 14.92 (0.61)⇤⇤⇤
17.39 (0.72)⇤⇤⇤

12.31 (1.74)⇤⇤⇤
11.01 (1.78)⇤⇤⇤

Time

Months, linear � 2.60 (0.51)⇤⇤⇤ � 2.86 (0.52)⇤⇤⇤ � 2.54 (0.53)⇤⇤⇤

Months, quadratic 0.39 (0.11)⇤⇤⇤
0.44 (0.11)⇤⇤⇤

0.46 (0.11)⇤⇤⇤

Months, cubic �0.02 (0.01)⇤⇤ �0.02 (0.01)⇤⇤ �0.02 (0.01)⇤⇤

Treatment

ABM + Control 2.32 (1.55)n.s.
2.52 (1.60)n.s.

Control + ACT 6.15 (1.59)⇤⇤⇤
8.82 (1.75)⇤⇤⇤

ABM + ACT 7.37 (1.42)⇤⇤⇤
9.98 (1.51)⇤⇤⇤

Higher education �3.25 (1.45)⇤ �3.27 (1.43)⇤

Antidepressant treatment 3.41 (1.38)⇤ 3.31 (1.37)⇤

Comorbidity 4.39 (1.03)⇤⇤⇤
4.45 (1.01)⇤⇤⇤

Interaction

(ABM + Control) ⇥ Months, linear �0.12 (0.18)n.s.

(Control + ACT) ⇥ Months, linear �0.80 (0.17)⇤⇤⇤

(ABM + ACT) ⇥ Months, linear �0.77 (0.18)⇤⇤⇤

Random effects

sd (Residuals) 7.26 (0.32) 5.18 (0.30) 5.14 (0.31) 5.13 (0.31)

sd (Intercept) 8.53 (0.57) 9.91 (0.60) 8.50 (0.59) 8.35 (0.57)

sd (Months, linear) 4.99 (0.61) 5.05 (0.63) 5.03 (0.63)

sd (Months, quadratic) 0.96 (0.14) 0.97 (0.14) 0.98 (0.14)

sd (Months, cubic) 0.05 (0.01) 0.05 (0.01) 0.05 (0.01)

Correlation (Months, linear; Intercept) �0.37 (0.11) �0.38 (0.10) �0.36 (0.10)

Correlation (Months, linear; Months quadratic) �0.97 (0.01) �0.97 (0.01) �0.97 (0.01)

Correlation (Months, linear; Months cubic) 0.92 (0.03) 0.92 (0.03) 0.92 (0.03)

Correlation (Months, quadratic; Intercept) 0.30 (0.11) 0.32 (0.11) 0.30 (0.11)

Correlation (Months quadratic, Months cubic) �0.99 (0.01) �0.99 (0.01) �0.99 (0.01)

Correlation (Months, cubic; Intercept) �0.28 (0.11) �0.29 (0.11) �0.29 (0.11)

Model summary

Deviance statistic 8,470.86 8,283.85 7,661.69 7,587.61

Number of estimated parameters 3 15 21 24

Robust standard errors in parentheses. n.s. – non-significant. ⇤p < 0.05. ⇤⇤p < 0.01. ⇤⇤⇤p < 0.001.

and whether preceding it with ABM improves outcome. To our
knowledge this is the first study investigating ACT and relapse
prevention of MDD, and the combination of ABM and a specific
therapy in treatment of depression.

At 1-year follow-up, the two groups receiving ACT showed
a continuing and significant reduction of large ES in both self-
reported and clinician-rated measures of depressive symptoms.
These results are consistent with earlier studies that found
ACT interventions to be e�ective in remitting depressive
symptoms (Twohig and Levin, 2017), and also confirm
the e�ectiveness of ACT for depression in a group-format
(Zettle and Rains, 1989). By contrast, over this same period
of time, the other two conditions that did not receive
ACT in phase 2, showed relapse back to baseline levels
of depression on both scales. Insofar as residual symptoms
of depression are a central risk factor in recurrence of
MDD (Cuijpers and Smit, 2004), our findings suggest that
group-based ACT could serve a preventive function. This
tentative assessment is also supported by the significantly lower

recurrence rate of MDEs over the course of this project among
those receiving ACT.

The absence of any significant di�erence between the two
conditions that received ACT in their monthly reduction in
depressive symptoms during treatment or at follow-up suggests
that ABM, contrary to expectations, did not further contribute
to the therapeutic impact of ACT. To our knowledge there
has only been one previous study that combined ABM and
psychotherapy in the treatment of depression. Vrijsen et al.
(2018) investigated the combination of two di�erent versions of
ABM and treatment-as-usual (TAU) in clinical depression. The
14 days of treatment took place in an inpatient setting where
TAU was defined as any clinical treatment o�ered there. Unlike
the two distinct phases of this study, two versions of ABM
training (cognitive bias modification and attention dot-probe
training) were introduced while the patients were receiving TAU.
Both types of ABM contributed to a significant decrease in self-
reported depressive symptoms compared to TAU without either
type of ABM training, but not on clinician-rated measures.
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TABLE 4 | Growth curve model for estimates of the Hamilton Depression Rating Scale, comparing three treatment groups vs. controls.

Parameters Unconditional Level 1 Level 2 Cross level interaction

Fixed effects

Intercept 8.30 (0.30)⇤⇤⇤
9.22 (0.33)⇤⇤⇤

6.59 (0.67)⇤⇤⇤
6.12 (0.69)⇤⇤⇤

Time

Months, linear �0.64 (0.11)⇤⇤⇤ �0.67 (0.11)⇤⇤⇤ �0.49 (0.12)⇤⇤⇤

Months, quadratic 0.04 (0.01)⇤⇤⇤
0.04 (0.01)⇤⇤⇤

0.04 (0.01)⇤⇤⇤

Treatment

ABM + Control 0.87 (0.76)n.s.
0.68 (0.78)n.s.

Control + ACT 0.70 (0.80)n.s.
1.95 (0.86)⇤

ABM + ACT 0.46 (0.77)n.s.
1.35 (0.81)n.s.

Antidepressant treatment 1.87 (0.69)⇤⇤
1.82 (0.69)⇤⇤

Comorbidity 2.63 (0.55)⇤⇤⇤
2.66 (0.55)⇤⇤⇤

Interaction

(ABM + Control) ⇥ Months, linear 0.03 (0.10)n.s.

(Control + ACT) ⇥ Months, linear �0.47 (0.10)⇤⇤⇤

(ABM + ACT) ⇥ Months, linear �0.34 (0.10)⇤⇤

Random effects

sd (Residuals) 4.32 (0.16) 3.92 (0.15) 3.90 (0.16) 3.90 (0.16)

sd (Intercept) 4.20 (0.28) 4.19 (0.29) 3.95 (0.29) 3.92 (0.28)

sd (Months, linear) 0.34 (0.04) 0.34 (0.04) 0.27 (0.05)

Correlation (Months, linear; Intercept) �0.09 (0.11) �0.16 (0.13) �0.18 (0.12)

Model summary

Deviance statistic 7,256.92 7,182.11 6,972.69 6,933.42

Number of estimated parameters 3 7 12 15

Robust standard errors in parentheses, n.s. – non-significant. ⇤p < 0.05. ⇤⇤p < 0.01. ⇤⇤⇤p < 0.001.

FIGURE 2 | Model-based trajectories on BDI over 12 months follow-up.

There may be several reasons why we found no boost for
ABM in our study. First, the results reveal that group-based
ACT treatment had a strong e�ect in reducing depressive
symptoms, which may have contributed to a floor e�ect in

which any additive impact of ABM was di�cult to detect. It
may also be that breaking the e�ects down to single symptoms
and their interactions might have shown some add on e�ects;
see Kraft et al. (2019).
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FIGURE 3 | Model-based trajectories on HRSD over 12-month follow-up.

Our study followed a di�erent procedure than Vrijsen et al.
(2018) by introducing ABM before ACT treatment started. It
could be that ABM training would have significantly contributed
to the impact of ACT if it had been provided concurrent with it.
ABM and ACT both ostensibly seek to increase ability to shift
attentional focus, but in quite di�ering ways. ABM addresses
attention through implicit processes (Jones and Sharpe, 2017),
while ACT explicitly targets rule-governed behavior by bringing
certain facets of present moment awareness under deliberate
control. To benefit from the combination of ABM and ACT
it could be argued that the di�erent processes need to be
activated simultaneously. However, this would have a�ected the
feasibility of the treatment, and could have appreciably added to
participant treatment burden to where drop-out rates increased.
Furthermore, it may be that ABM training needs to unfold over a
longer period of time in order to have a carry-over e�ect to other
treatments that it precedes.

Another consideration in evaluating the impact or lack thereof
for ABM in this study involves variations in such training.
The ABM task applied in this study was more static and less
complex than other existing training procedures that incorporate
more complex displays and multiple inputs of emotionally
relevant stimuli (e.g., emotion-in-motion and visual search task)
(Van Bockstaele et al., 2019). It could be that ABM training
that is more engaging and task-oriented, in which participants
are more oriented toward and instructed to find emotionally
relevant stimuli, would be more beneficial when combined with
psychotherapy (Jones and Sharpe, 2017). Furthermore, the dot-
probe task has been criticized for lack of sensitivity in tracking
attention during the execution of the task (LeMoult and Gotlib,
2018). Recent studies (Vazquez et al., 2016; Beevers et al., 2019)
have suggested that eye-tracking technology could overcome this

limitation, allowing a continuous monitoring of visual attention.
Future studies may want to adopt this technology in order to
increase precision of attention tracking.

A final factor that may have contributed to the weak e�ect
of ABM training in this study was that it was done at home,
which might have a�ected the compliance and execution of
the training. A recent meta-analysis (Jones and Sharpe, 2017)
concluded that laboratory-based training is more e�ective than
home-based training. This might especially be the case when
combining treatments in order not to overwhelm participants
with homework assignments.

We would be remiss to not acknowledge several limitations
in this study. First, the randomization was suboptimal in the
sense that no participants from Oslo received ACT in phase
2. Moreover, the participants from Sørlandet during phase
1 knew that they would receive additional treatment, which
might have impacted the results. Second, phase 2 of the
study was not a randomized design, but a quasi-experimental
one. Although this design is more pragmatic in nature, it
decreases internal validity (Patsopoulos, 2011). Third, we did
not monitor what kind of intervention the control group
received in the follow-up period, and if the participants that
received group-based ACT also had additional treatment that
might have had an e�ect on the outcome. Fourth, in order
to reduce participant burden in the follow-up assessments, we
only determined recurrence of MDEs by the MINI structured
interview at 12 months. Ideally, this interview should have
been administered at all measurement occasions to consider
rates of relapse in participants reliably and how they unfold
over time. Fifth, we deviated from the preregistered protocol
and included a small number of participants who also fulfilled
the formal criteria for current MDD. Even though the large
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majority of participants did not meet the MINI criteria for major
depression, the mean level of baseline depression as assessed
by BDI-II scores fell within the 12.8–22.3 range and was larger
in participants from Sørlandet. A possible explanation for this
discrepancy in baseline BDI-II scores is that a substantial number
of participants from Sørlandet were recruited to this study
after initially having been rejected treatment from an outpatient
clinic (because they did not meet criteria of a MDE). This
might have contributed to an increased subjective experience of
depressive symptoms in these participants that did not become
expressed in the same way in the HRSD scores. Sixth, there
were a substantial number of missing data at 2.5 months at the
Oslo site because of challenges in follow-up at that juncture.
Although this represents a potential bias, the strength of the
growth curve model performed in this study is its ability to
handle missing data. There were no logistic or recruitment
di�erences between sites.

A strength of the study was that including a heterogeneous
group of participants with regards to their intensity of
residual symptoms, previous depressive episodes, and concurrent
comorbidity, did not limit the e�ectiveness of treatment. Also, we
did not include a waiting list control group that have been found
to overestimate treatment e�ects (Cunningham et al., 2013). The
participants were unselected patients in a standard outpatient
clinic, thus representing the general population of those seeking
mental health services. Collectively, this suggests that the findings
are generalizable (Maciejewski et al., 2013). A further strength
of the study involved tracking levels of depression with both
clinician-rated and self-reported measurements of depression
over a lengthy follow-up period (12 months). The outcome
measures are both well-validated. Advanced statistical analysis
was conducted in order to increase precision of estimates in the
presence of missing data and di�erences between sites.

In conclusion, our findings suggest that ACT is an e�ective
treatment for residual symptoms of depression in a “real-world”
clinical setting, where patients have a history of depression
and present themselves with varied histories, backgrounds, and
challenges. Receiving group-based ACT treatment significantly
reduced depressive symptomatology on both clinician-rated and
self-report scales that were maintained and continued over the
course of a 1-year follow up. This suggests that ACT successfully
sets in motion processes that could prevent relapse. The results in
the current study did not support our expectation that combining
ABM and ACT would augment the latter in a way that increases
reduction in residual symptoms. There are several approaches to
ABM and di�erent ways to administer the training (Cristea et al.,
2015; Jones and Sharpe, 2017). Future research should explore if
some types and perhaps “dosages” of ABM tasks fit better with
mechanisms of specific treatments, and if combining ABM and
treatment approaches such as ACT more directly, could induce
potential complementary mechanisms of therapeutic change.
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Relapse rates following a depressive episode are high, with limited treatments available
aimed at reducing such risk. Acceptance and commitment therapy (ACT) is a cognitive-
behavioral approach that has gained increased empirical support in treatment of
depression, and thus represents an alternative in relapse prevention. Psychological
flexibility (PF) plays an important role in mental health according to the model on which
ACT is based. This study aimed to investigate the role of PF and its subprocesses
in reducing residual symptoms of depression and in improving positive mental health
following an 8-week group-based ACT treatment. Adult participants (75.7% female) with
a history of depression, but currently exhibiting residual symptoms (N = 106) completed
measures before and after intervention, and at 6 and 12-month follow-up. A growth
curve model showed that positive mental health increased over 12-months. Multilevel
mediation modeling revealed that PF significantly mediated these changes as well as
the reduction of depressive symptoms, and that processes of acceptance, cognitive
defusion, values and committed action, in turn, mediated increased PF.

Keywords: acceptance and commitment therapy, psychological flexibility, multilevel mediation, depression,
positive mental health

INTRODUCTION

According to theWorldHealth Organization (WHO),major depressive disorder (MDD) represents
one of the greatest global health challenges (WHO, 2017). Relapse rates after MDD are high,
with an estimated 75% experiencing more than one episode (Boland and Keller, 2009). Previously
depressed persons will often experience depressive symptoms between episodes at di�erent levels
of severity (Judd et al., 1998; Möller, 2008; Nil et al., 2016), that are predictive of recurrence of
MDD (Judd et al., 1998; Paykel, 2008), suggesting that interventions that target them could be
e�ective in reducing relapse. Residual symptoms of depression (i.e., subclinical symptoms such
as lingering dysphoria) have also been associated with impaired psychosocial functioning, fatigue,
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and decreased ability to work (Kennedy et al., 2007; Trivedi et al.,
2009; Fava et al., 2014). A large amount of the burden associated
with depression could be averted by interventions that prevent
relapse or recurrence (Vos et al., 2004).

Recent mindfulness and acceptance-based cognitive-
behavioral interventions, such as mindfulness-based cognitive
therapy (MBCT; Segal et al., 2002) and acceptance and
commitment therapy (ACT; Hayes et al., 2012b), have gained
increased attention as treatments for depression. MBCT, in
particular, which was specifically designed to be a depression
relapse-prevention intervention, has shown promise in doing so
(Teasdale et al., 2000; Ma and Teasdale, 2004).

Acceptance and commitment therapy shares some conceptual
similarities with MBCT, but di�ers on philosophical,
methodological, and strategic dimensions (Zettle and Gird,
2017). ACT combines acceptance and mindfulness processes
with commitment and behavior-change processes within a
transdiagnostic model that focuses on pathogenic processes
hypothesized to be common in di�erent forms of human
su�ering (Zettle, 2007). ACT has been found to be an e�cacious
treatment for depression when evaluated in individual, self-help,
and group formats (Forman et al., 2007; Fledderus et al., 2012;
Folke et al., 2012; A-Tjak et al., 2018; Kyllönen et al., 2018).
An important aspect of ACT is that it expands the concept of
psychopathology by focusing on how to adaptively respond
to both subclinical and clinical levels of su�ering in ways that
empower individuals to act in accordance with their needs and
values (Hayes, 2012). Rather than just focusing on symptomatic
relief, ACT explicitly seeks to promote mental health and
well-being by increasing meaningfulness and valued living
(Hayes et al., 2012a).

World Health Organization (WHO) defines mental health
as “. . .a state of well-being in which the individual realizes his
or her own abilities, can cope with the normal stresses of life,
can work productively and fruitfully, and is able to make a
contribution to his or her community” (WHO, 2004, p. 10). The
notion of mental health and psychopathology as two separate, but
correlated dimensions of psychological functioning has gained
increased support (Greenspoon and Saklofske, 2001; Keyes,
2005; Kashdan and Rottenberg, 2010). A decrease or absence
of psychopathology doesn’t necessarily indicate thriving mental
health (Keyes, 2005). Ideally, an intervention should target
both dimensions, decreasing psychopathology and improving
psychological well-being, in order to enhance the ability to handle
di�cult aspects of life.

Acceptance and commitment therapy regards the concept of
psychological flexibility (PF) in being able to make necessary
behavioral adjustments in the pursuit of valued ends (Hayes et al.,
2006) as essential in this two-fold undertaking. PF has been
related to a number of positive benefits such as self-regulation
(Bonanno et al., 2004), self-determination (Deci and Ryan, 2000),
stress-coping (Cheng, 2001), goal-attainment (Tamir, 2009), and
social functioning (Gross and John, 2003). The opposite of PF,
psychological inflexibility, has been associated with processes
that are central in depression (Zettle, 2007; Kashdan and
Rottenberg, 2010). An example of inflexibility is ruminative
brooding over negative emotional states and related thoughts,

which particularly has been shown to play an important role
in the initiation, maintenance, and recurrence of depression
(Nolen-Hoeksema et al., 2008).

Depression from an ACT perspective is seen as a consequence
of psychological inflexibility, where struggle with inner content
(e.g., thoughts, feelings, and bodily experiences) leads to avoidant
and rigid behavior that limits individuals from taking steps that
would improve their quality of life and emotional well-being.
In order to promote PF, the model of human functioning on
which ACT is based suggests that six interdependent processes
are central: (a) acceptance, (b) cognitive defusion, (c) contact
with the present moment, (d) self-as-context, (e) values, and (f)
committed action (Hayes et al., 2011).

Acceptance involves meeting inner experiences (such as
thoughts, emotions, bodily sensations, and memories), both
pleasant and unpleasant, from moment-to-moment with non-
judgmental awareness (Hayes et al., 2012b). Acceptance is
not an attitude or feeling, but rather an action taken toward
inner experiences (Twohig and Levin, 2017). Being more open
and attentive to inner experiences increases the ability to
choose value-based behaviors. Acceptance is an alternative to
experiential avoidance, which is an unwillingness to be in contact
with inner experiences that manifests itself through behavioral
strategies aiming to reduce or avoid them. Experiential avoidance
has been identified as an important factor contributing to
depression (Cribb et al., 2006; Shallcross et al., 2010; Rueda and
Valls, 2016) and commonly takes the form of rumination, where
deliberate e�orts are made to think through it (Zettle, 2007).

Cognitive defusion represents a way of responding to thoughts,
reasons, and life stories that entails disengaging from them
(Zettle, 2007). An opposing process of fusion occurs when such
cognitive content dominates behavior by being held as literally
true (Gillanders et al., 2014). Cognitive fusion has been associated
with di�erent forms of psychological distress (Ferreira et al., 2014;
Fergus, 2015; Solé et al., 2015; Hapenny and Fergus, 2017), and
several studies have found a relationship between cognitive fusion
and depression (e.g., Zettle et al., 2011; Gillanders et al., 2014;
Dinis et al., 2015; Bardeen and Fergus, 2016).

Contact with the present moment is the ability to take a
step back from being caught up in the past or a constructed
future, and direct attention to the here-and-now in a non-
judgmental way (Zettle, 2007). This process is also referred
to as mindfulness, although traditions within mindfulness may
di�er somewhat on what is identified as processes of change
(Hayes et al., 2012b). ACT uses di�erent mindfulness exercises
to promote attentional flexibility and enhance skills that facilitate
other processes. Awareness directed toward sensory and physical
experiences taking place from moment-to-moment may prevent
being stuck in verbally constructed judgments, evaluations, and
comparisons (Luoma and Villatte, 2012). As such, mindfulness
represents an alternative to rumination, and facilitates more
flexible and meaningful responses to both internal and external
challenges. Mediating e�ects of mindfulness on outcomes of
depression have been found in several studies (e.g., Ramel et al.,
2004; Kuyken et al., 2010; Pots et al., 2016).

Self-as-context refers to awareness and self-perspective from
which one creates distance from conceptualized identities, like
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for instance “I’m broken” or “I’m depressed.” Conceptualized
views of the self constrict behavioral actions that could
provide depressed individuals with new experiences and insight.
Overidentification with a certain life narrative may instead
help perpetuate a self-fulfilling prophecy about the future. For
some time, there has been a relative lack of studies of this
process because of di�culties in measuring it. However, the
recent development of assessment instruments has produced
preliminary findings suggesting a supportive role of self-as-
context in enhanced mental health (Yu et al., 2016, 2017; Moran
et al., 2018; Zettle et al., 2018).

Values represent life areas and qualities that are important to
the individual, and that can be purposely used to guide behavior.
A loss of meaning has been identified as a central component
in the development of depression (Lewis, 1995; Hayes et al.,
2012b; Ratcli�e, 2012; Frankl, 2014). From an ACT point of
view, contact with meaning often is lost because of internal
struggles with di�cult emotions, resulting in a detachment from
valued domains of living (Hayes et al., 2012b). In this way,
depression becomes a secondary emotion that emerges because of
di�culties in accepting normal and adaptive emotional reactions
to distressing life events (Zettle, 2015). Various studies have found
a relationship between values and psychological distress (Wilson
et al., 2010; Vilardaga et al., 2011; Vowles et al., 2011).

Committed action represents behavior that brings specified
values to life. Concrete goals are an important part of developing
short and long term behavior changes and serve as a link between
values and action. The primary task in ACT is not to target
inactivity broadly defined, but to foster value-based activities
more specifically (Zettle, 2007).

To understand the mechanisms through which ACT works,
investigating PF, its processes, and their relationship to
therapeutic outcome is necessary (Kazdin, 2007). A recent
meta-analysis focusing on clinical studies found PF to mediate
improvement in di�erent aspects of mental health (Stockton
et al., 2019). They found mediational evidence for the process of
acceptance to be sound and thoroughly documented. Cognitive
defusion and committed action also were found to be robust
mechanisms of change, although with substantially fewer studies
that suggested they were processes unique to ACT. The other
processes within the PF model showed more sparse and
inconsistent evidence.

Several studies have found evidence of an association between
increased PF and symptomatic relief (e.g., Forman et al., 2007;
Je�coat and Hayes, 2012; Fledderus et al., 2013; Gaudiano et al.,
2013; Walser et al., 2013; Dalrymple et al., 2014). For instance,
Fledderus et al. (2013) found that improved PF mediated the
e�ect of an ACT intervention targeting mild to moderate
depression and anxiety. However, several of these studies were
limited by small samples, short follow-ups, and a reliance on
correlational evidence. A number studies have also provided
evidence of a relation between PF and psychological well-being
(e.g., Bond and Bunce, 2003; Kashdan et al., 2006; Fledderus et al.,
2010; Wersebe et al., 2018), suggesting importance of forwarding
PF to enhance mental health.

Research on processes of ACT has also often been conducted
with non-clinical or subclinical samples in laboratory-based

studies where it is possible to control and manipulate variables
to test theoretical hypotheses. A meta-analysis of 66 laboratory-
based process studies found significant positive e�ect sizes (ESs)
for acceptance, cognitive defusion, present moment awareness
and values compared to control conditions (Levin et al., 2012).

A broad exploration of the processes in ACT is needed to
determine and refine which ones are central for change to
occur (Hofmann and Hayes, 2019). There is a particular lack
of clinical studies with long follow-ups that have examined the
relative contributions of PF subprocesses as putative mechanisms
of change in ACT (Stockton et al., 2019). Research responsive
to this omission may have both conceptual as well as clinical
practice implications. Increased PF as a broad-band mediator
of therapeutic change has been reasonably established. Less,
however, is known about whether the relative contributions of
the subprocesses, such as cognitive defusion and mindfulness,
that ostensibly in turn mediate increased PF vary as a function
of the form or type of human su�ering being addressed. This
leads to the possibility that the impact of ACTmight be optimized
by matching up di�erent therapeutic components with the
subprocesss of PF they target, at least based in part on diagnostic
considerations. For example, procedures that mediate increased
valued action may be more critical in successfully alleviating
depression than substance abuse.

Figure 1 displays a model of the subprocesses, their
relationship to PF, and e�ect of PF on residual symptoms and
positive mental health. PF has been identified as central in
meaningful behavior change, but to our knowledge a mediational
evaluation of the components of PF in relation to it has not
previously been undertaken. Our primary purpose was first to
investigate the mediating e�ect of PF on residual symptoms of
depression and positive mental health outcomes of an 8-week
group-based ACT intervention. Furthermore, we subsequently
also explored which related subprocesses contributed to PF
as a superordinate mechanism of therapeutic change. Finally,
this study also provided an opportunity to further examine
improvement in positive mental health outcomes in relationship
to reductions in residual symptoms of depression. This leads to
the following research questions:

Is there a mediating e�ect of psychological flexibility on
residual symptoms of depression and positive mental health
outcomes in group-based ACT over 12-months follow-up?

Which subprocesses mediated the superordinate process of
psychological flexibility during a year follow-up?

What e�ect does group-based ACT have on positive mental
health, and what is the relationship to reductions in residual
symptoms of depression?

MATERIALS AND METHODS

Design
Participants in the present study also took part in a larger trial
that explored the e�ect of group-based ACT in reducing residual
symptoms of depression and also investigated the possible
benefits of first receiving a 2-week experimental attentional bias
modification (ABM) procedure (Østergaard et al., 2019). This
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FIGURE 1 | Illustration of the subprocesses, their relationship to PF, and effect of PF on residual symptoms and positive mental health.

parent study consisted of two phases. In phase 1, 244 participants
from Oslo or Sørlandet (southern Norway) were randomized
to receive ABM (a computerized attention training procedure)
or control condition. In phase 2, a quasi-experimental design
was introduced and only participants from Sørlandet received
group-based ACT. ACT significantly reduced residual symptoms
compared to a control condition (no specific intervention apart
from regular health care provided by Norwegian health services)
and over 12-months post-treatment, both self-reported and
clinician-rated measures continued to improve with large ESs.
However, contrary to expectations, ABM did not augment the
benefits of ACT.

The present study only included participants from Sørlandet
who received ACT and completed both outcome and process
measures at all follow-ups, except at 1-month (due to limiting
patient burden), making it possible to investigate potential
mediational e�ects as the focus of this paper. Participants from
Oslo were not administered the same process measures and were
therefore not included. Because there were no di�erences in
outcome between those who had received ABM before the group
and those who did not, we combined the two into one sample of
106 participants.

The parent study was approved by the Norwegian Regional
Committee for Medical and Health Research Ethics, reference
number 2014/1989, with its period of recruitment and follow-up
extending fromMay 2015 to October 2018.

Participants
In order to participate in the study the participants had to be
between 18 and 65 years old and in remission with a history of
MDD as established by the Mini International Neuropsychiatric
Interview, version 6.0.0. (MINI) (Lecrubier and Sheehan, 1997).

Exclusion criteria were current or past neurological illness,
bipolar disorder, psychosis, drug addiction, and attention deficit
disorder with and without hyperactivity (ADHD and ADD).

The participants were on average 41 years old, with the
majority being women (75.7%) of higher education (64.4%). All
had a history of depression and experienced residual symptoms
of depression. Sample characteristics are presented in Table 1.

Procedure
Participants were recruited from specialist mental health care
centers, regular general practitioners, and via self-referrals.
A clinical assessment was performed including a study-specific

TABLE 1 | Sample characteristics, given as number and proportion for categorical
characteristics and as mean and standard deviation for quantitative
characteristics.

Characteristics Group-Based ACT
N = 106

Gender

Males 26 (24.5)

Females 80 (75.5)

Age 40.77 (11.9)

Education

Lower than university 37 (34.9)

University or higher 67 (63.2)

Missing 2 (1.9)

Comorbidity

Yes 55 (51.9)

No 51 (48.1)

Number of depression episodes before treatment 6.18 (6.7)

Missing 1 (0.9)
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questionnaire (where demographic information, including
medication status, and treatment history were obtained), and
administration of the MINI (Lecrubier and Sheehan, 1997).
The evaluations were conducted by psychologists or psychology
students who had received training and supervision in the
assessment package.

According to the Clinical Trials protocol current MDD was
an exclusion criterion. However, 15 participants with ongoing
depression were included in error. Consistent with an intention-
to-treat procedure all data were included. Because excluding
data from these participants did not a�ect the results, they were
included in all reported analyses. Tables presenting these analyses
can be found in Supplementary Tables S4, S5.

Group-based ACT was administered by duos of eight
experienced psychologists (three woman and five men) who had
been trained in the approach and received supervision. They
were instructed to follow a manual (in Norwegian), which had
been developed for this study, specifying treatment ingredients,
intervention structure and therapist behavior. ACT consisted
of 8 weekly sessions with 6–10 participants per group. The
treatment aimed to promote and strengthen PF, and combined
psychoeducation with experiential exercises (e.g., getting in
contact with a certain process through an illustrative activity)
and group processing of both elements. Mindfulness exercises
were conducted during each session to increase present moment
awareness and facilitate other ACT processes. See Østergaard
et al. (2018) for a more detailed description of the protocol.

All measures were administered and completed at baseline,
2, 6, and 12-months. Except for Hamilton Rating Scale, all
measures were completed by participants at home the day
before the follow-up.

Diagnostic Measure
The MINI-International Neuropsychiatric Interview (MINI)
(Lecrubier and Sheehan, 1997) is a structured interview
compatible with DSM-IV and ICD-10 criteria of determining
psychiatric diagnoses. The MINI has shown has been found to
be a psychometrically sound of depression in both psychiatric
and primary care (Otsubo et al., 2005; de Azevedo Marques and
Zuardi, 2008; Pettersson et al., 2018).

Symptomatic Measures
Beck Depression Inventory-II (BDI-II) (Beck et al., 1996) is a
psychometrically soundmeasure of depressive severity consisting
of 21 items. The Norwegian translation of the BDI-II displays
high internal consistency (a = 0.92 at baseline in this study),
and acceptable levels of convergent and discriminative validity
(Aasen, 2001).

Hamilton Rating Scale for Depression (HRSD) (Hamilton,
1960, 1967) is a widely used semi-structured, clinical interview
measuring the severity of a range of 17 a�ective, behavioral, and
biological symptoms of depression. The HRSD has acceptable
psychometric properties (Rabkin and Klein, 1987) with good
internal consistency (a = 0.91) and a high correlation (r = 0.62)
with the BDI-II in this study at baseline.

Mental Health Continuum – Short Form (MHC-SF) (Keyes,
2002, 2009) measures positive mental health with 14 items that

assess the degree of well-being in the past month. MHC-SF has
been found to have good psychometric properties (Lamers et al.,
2011) with higher scores reflective of positive mental health.
It has previously been translated into Norwegian by Langeland
et al. (2013) and showed good internal consistency at baseline
(a = 0.93).

Process Measures
Acceptance and Action Questionnaire-II (AAQ-II) (Bond et al.,
2011) is a seven-item measure of PF rated on a Likert scale
(7 = always; 1 = never true), with higher totals, as scored in this
study, indicating less PF. AAQ-II has previously been found to
be unidimensional and acceptably reliable and valid. A recent
investigation of the psychometric properties of the Norwegian
translated version of the AAQ-II (Østergaard et al., 2020)
found satisfactory levels of internal, concurrent, and convergent
validity. The AAQ-II showed good internal consistency at
baseline (a = 0.86) in this study.

Cognitive Fusion Questionnaire (CFQ) (Gillanders et al.,
2014) is a seven-item questionnaire that on a seven-point
Likert scale assesses cognitive fusion. The CFQ displayed
good psychometric properties based on preliminary findings
(Gillanders et al., 2014). The CFQ was forward and back-
translated into Norwegian with independent checking for the use
in the present study. The CFQ showed an acceptable level of
internal consistency at baseline (a = 0.94) in this study.

Bull’s Eye Value Survey (BEVS) (Lundgren et al., 2012)
evaluates value-congruent behavior in four domains: (a) health,
(b) leisure activities, (c) family, and (d) work/education. Separate
marks are placed on a picture of a dartboard indicating the
degree to which respondents are behaving in ways consistent with
each domain. Placement of marks closer to the bull’s eye results
in higher scores reflecting greater levels of self-defined value
attainment. The BEVS has shown good temporal stability and
has many properties supporting its construct validity (Lundgren
et al., 2012). It was translated into Norwegian from Swedish with
the assistance of its creator (Lundgren et al., 2012). It displayed
an acceptable level of internal consistency at baseline (a = 0.69).

Engaged Living Scale (ELS) (Trompetter et al., 2013) was
developed to provide a broad assessment of how valued life
activities are pursued, incorporating predefined statements of
values. By contrast, values, as assessed by the BEVS, are self-
defined. Thus, these two instruments appear to reflect somewhat
di�erent, albeit related facets of values and committed action.

The ELS consists of 16 questions scored on a five-point Likert
scale with higher scores indicating a higher degree of engaged
living. A study by Trompetter et al. (2013) found ELS to be a valid
and reliable measure of an engaged response style. The ELS was
forward and back-translated into Norwegian with independent
checking for use in the present study. In the present study,
internal consistency at baseline was good (a = 0.92).

Philadelphia Mindfulness Scale (PHLMS) (Cardaciotto et al.,
2008) is a psychometrically sound, 20-item questionnaire that
assesses present-moment awareness and acceptance as two key
components of mindfulness. The PHLMS was forward and back-
translated into Norwegian with independent checking for use
in the present study. The awareness and acceptance component
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scales exhibited high levels of internal consistency at baseline with
respective alpha coe�cients of 0.84 and 0.91.

Statistical Analyses
The aims of this study were twofold. First, we examined if
changes in PF over time as a superordinate process as measured
by the AAQ-II mediated decreases in residual symptoms of
depression and improvement in mental health. Second, we
explored if changes over time in specified subprocess measures
mediated improved PF. Because the data are hierarchical (Bauer
et al., 2006), a multilevel modeling (MLM) approach with two-
levels was employed, where repeated measures (level 1) were
nested within participants (level 2) (Curran and Bauer, 2011).
Similar to simple mediation, multilevel mediation with multiple
measurements (commonly known as lower-level mediation)
investigates the total e�ect (c) of the independent variable
(time) on the outcome variable to determine if a process
variable mediates the relationship. The MLM encompasses the
e�ect of time on the process variable (path a), the e�ect
of changes in the process variable following changes in the
outcome variable when time is held constant (path b), the
direct e�ect of time on the outcome variable when controlling
for e�ect of mediator (path c0), the indirect e�ect of time on
the outcome variable represented by changes in the process
variable (ab). A multilevel mediation model analyzes the
pathways involving time by including the e�ects of outcome
variables both within each participant and across the sample. An
advantage of MLM is that all available data are included, and
correlations between the repeated measures are controlled for
(Kenny et al., 2003).

We applied the following mediation model: (a) time (months)
as the independent variable, (b) “process variables at month
j” as potential mediators, and (c) “outcome variable at month
j” as the dependent variable. Multilevel mediation analysis was
conducted in PASW 25.0 (IBM) using the “MLmed” macro
by Rockwood and Hayes (2017) on an intention-to-treat basis.
Di�erent independent multilevel analyses were conducted where
potential mediators were estimated individually. Only within-
group e�ects were analyzed because there was no between-
group variability in the present study. Figure 2 displays the
mediation model.

Statistical analyses of outcome measures were conducted
using Stata/IC version 15.1. The e�ect of outcome measures
in the present study was investigated in di�erent two-level
growth models with level-1 modeling the repeated measures
within participants, and level-2 modeling the di�erences of
individual growth models across the sample (Kwok et al.,
2008). Growth curve models with linear, quadratic and cubic
functions were tested by using a likelihood-ratio test to find
an acceptable model for the data (Chou et al., 2004). REML
was used as the estimation method and an unstructured
covariance structure was employed in this analysis. To handle
non-normally distributed data and heteroscedasticity in the
residuals, we used a robust sandwich estimator to calculate
standard errors.

Estimated means and within-group ES were computed for
outcome and process measures. Estimated means were calculated

FIGURE 2 | Multilevel mediation model. Lower level mediation model with two
levels as estimated in the present study. Subscripts specify that measures
vary across patients i and time j. Arrows between variables and path labels
indicate hypothesized causal effects. Residuals are indicated by raised arrows

by using change trajectories. ES were investigated by subtracting
estimated means from observed means at baseline, and finally
dividing this number by SD of observed values at baseline
(Santoft et al., 2019).

To establish the relationship between positive mental health
and changes in residual depressive symptoms, correlation
analyses were conducted on change scores from baseline to
12-month follow-up.

The statistical significance level was set to p = 0.05.

RESULTS

Overall Outcomes
A previous publication reported BDI-II and HRSD outcomes
(Østergaard et al., 2019), but did not investigate the e�ect
of group-based ACT on positive mental health as measured
by MHC-SF. However, the results from the self-reported and
clinician-rated measures of depressive symptoms for the sample
in this study will also be reported here insofar as they are relevant
in interpreting the correlational and mediational analyses central
to the purpose of this project.

Participants who received ACT exhibited significant
improvement in both self-reported and clinician-rated levels of
depression as assessed, respectively, by the BDI-II and HRSD
(ps < 0.001; see Supplementary Tables S1, S2). The growth
curve model also showed a significant increase in positive mental
health as assessed by MHC-SF (p < 0.001; see Supplementary
Table S3). The estimates of time in growth models with quadratic
and cubic functions are not interpretable, therefore model-based
means of the outcomes are presented in Table 2. The estimated
mean values and ES of BDI-II stabilized from 6 to 12 months,
while HRSD andMHC-SF continued to improve over 12months.

The change scores of MHC-SF over 12 months showed
a significant negative correlation with similar change scores
for both BDI-II, r = �0.67, and HRSD, r = �0.58 (all
ps < 0.001).
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Mediation Analyses
The primary purpose of this study was to investigate
the mediation of decreases in depressive symptoms and
improvement in mental health associated with ACT. In the
multilevel mediation model, we first sought to investigate
the mediational status of PF as measured by the AAQ-II.
Results showed a significant indirect e�ect of AAQ-II on both
self-reported levels of depression (BDI-II) and clinician-rated
depression (HRSD) as well as positive mental health (MHC-
SF). The relevant path coe�cients, indirect e�ects, and MCIs
of the multilevel mediation models for PF are presented in
Table 3. Within-group ESs of the AAQ-II were larger than
outcome variables at 12-month follow-up and continued to
increase over 12 months.

The mediating e�ects on PF of the following subprocesses
were next investigated: (a) acceptance (measured by PHLMS),
(b) awareness (measured by PHLMS), (c) cognitive defusion
(measured by CFQ), and (d) values and committed action
(measured by BEVS and ELS). Analyses revealed that changes

in acceptance, cognitive fusion, values and committed action
mediated subsequent increases in PF. There was no significant
indirect e�ect of awareness on PF. The relevant path coe�cients,
indirect e�ects, and MCIs of the multilevel mediation models for
the subprocesses are presented in Table 4. All the subprocesses,
except awareness, continued to increase over 12 months
and showed moderate to large ES at 12-month follow-up
(range 0.52 –0.76).

DISCUSSION

A multilevel mediation model found that monthly changes in PF
mediated reductions in self-reported and clinician-rated levels of
depression. These results are consistent with previous findings
that have also found an association between PF and depressive
symptoms (Forman et al., 2007; Bohlmeijer et al., 2011; Zettle
et al., 2011; Fledderus et al., 2013; Pots et al., 2016). Our findings,
however, further document the role of PF in reducing depressive

TABLE 2 | Observed baseline values and estimated means and within-group effect sizes during follow-up for outcome and process measures.

Observed values Estimated values and effect sizes

Baseline 2-months 6-months 12-months

M (SD) M d M d M d

BDI-II 19.5 (10.85) 15.1 0.41 13.3 0.57 13.3 0.57

HRSD 9.6 (6.25) 6.7 0.56 5.7 0.62 5.5 0.66

MHC-SF 32.0 (14.63) 35.4 0.23 40.1 0.56 40.6 0.59

AAQ-II 27.3 (8.15) 25.2 0.26 22.1 0.64 21.5 0.71

CFQ 30.4 (8.94) 27.5 0.32 23.9 0.73 23.7 0.75

BEVS 11.7 (4.25) 13.0 0.31 14.4 0.64 14.7 0.71

ELS 45.7 (10.46) 48.5 0.27 51.6 0.56 52.5 0.65

PHLMS awareness 30.4 (6.28) 31.8 0.22 33.0 0.41 32.8 0.35

PHLMS acceptance 28.1 (5.75) 29.4 0.22 30.8 0.47 31.1 0.52

For clarity, all effect sizes are presented as positive values because all measures improved over time.

TABLE 3 | Multilevel coefficients and Monte Carlo confidence intervals for mediation of AAQ-II on respectively BDI-II, HRSD, and MHC-SF.

Outcome a b ab c0 95% MCI

HRSD �0.482*** (0.063) 0.274*** (0.041) �0.132*** (0.026) �0.142** (0.046) [�0.185, �0.085]

BDI-II �0.482*** (0.063) 0.691*** (0.065) �0.333*** (0.054) �0.130n.s. (0.074) [�0.446, �0.233]

MHC-SF �0.482*** (0.063) �0.842*** (0.085) 0.406*** (0.067) 0.310** (0.095) [0.283, 0.547]

Standard error in parentheses, n.s. = non-significant, **p < 0.005, ***p < 0.001.

TABLE 4 | Multilevel coefficients and Monte Carlo confidence intervals for mediation of hypothesized mediators on psychological flexibility (AAQ-II).

Mediator a B ab c0 95% MCI

CFQ �0.534*** (0.069) 0.660*** (0.038) �0.353*** (0.050) �0.144** (0.048) [�0.452, �0.258]

BEVS 0.229*** (0.034) �0.710*** (0.102) �0.162*** (0.034) �0.323*** (0.061) [�0.234, �0.102]

ELS 0.516*** (0.084) �0.396*** (0.039) �0.204*** (0.039) �0.293*** (0.057) [�0.283, �0.132]

PHLMS Awareness 0.156*** (0.042) 0.012n.s. (0.093) 0.002n.s. (0.015) �0.487*** (0.065) [�0.028, 0.032]

PHLMS Acceptance 0.217*** (0.048) �0.551*** (0.066) �0.112*** (0.031) �0.373*** (0.059) [�0.185, �0.064]

Standard error in parentheses, n.s. = non-significant, **p < 0.005, ***p < 0.001.
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symptomatology by including a longer follow-up than previous
research. The results also showed that increases in PF mediated
increments in positive mental health. Furthermore, we found
that ES was larger for PF than for outcomes, suggesting that
PF facilitates changes in depression and positive mental health.
Collectively, these findings substantiate the conceptual model
of human functioning on which ACT is based and underscore
the importance of targeting PF to support positive change in
depressed individuals. However, it is unclear within such analyses
which specific subprocesses, in turn, contribute to increased PF.

We therefore performed secondary mediational analyses on
subprocesses of PF to help parse out how it may function as a
mechanism of action for therapeutic change. To our knowledge,
such a mediational evaluation of the components of PF in
relation to it has not previously been undertaken. The results
suggest that changes in acceptance, cognitive defusion, values and
committed actionmediated improvement in PF. Present moment
awareness, however, was not found to do so. This finding might
be explained by the fact that mindfulness in our group-based
ACT primarily focused on being attentive to processes, such
as acceptance and cognitive defusion, and less on awareness of
di�erent senses. The findings thus correspond with the functional
focus of mindfulness in ACT (Hayes et al., 2012a) to not merely
increase awareness of sensations, but rather the ability to be
more aware and psychologically flexible in the present moment.
The results from our analyses support the underlying theory of
ACT in suggesting that a number of subprocesses are central to
fostering the development of PF and in impacting depression and
positive mental health in desired ways. In focusing on increasing
awareness of rigid psychological reactions and expanding PF
there was limited focus on depression per se in group sessions.
Rather, more attention was placed on increasing positive mental
health and taking steps toward a vital and meaningful life. The
focus that group-based ACT in particular places on values and
commitment appears to provide an opportunity to enhance
the well-being of clients in tailored ways. By broadening the
perspective from a limited focus of symptom reduction to
also include clarification of what makes life worth living, ACT
appears to be a promising approach for altering psychological
functioning in multidimensional ways. The degree to which
alternative approaches attain similar outcomes through shared or
distinct processes is an empirical question that can hopefully be
addressed through further research that seeks to identify their key
components and associated mechanisms of action.

The ACTmodel reflects a second order-change strategy, where
the form and frequency of depressive thoughts and feelings are
not targeted, but rather the context in which they take place
(Zettle, 2007). From an ACT perspective, the goal of treatment
is not to help participants feel better, but rather to help them
develop an understanding of themselves and a perspective that
facilitates taking valued and meaningful actions. It could be
argued that it is therefore important to include a measure that
targets life quality, in addition to those assessing depressive
symptoms, to provide a comprehensive evaluation of ACT’s
impact. In this study, both self-reported and clinician-rated
measures of depressive symptoms and a measure of positive

mental health changed significantly during a 12-month follow-
up. There was a large negative correlation between change
scores of both BDI-II and HRSD and MHC-SF, indicating
that group-based ACT a�ected both a reduction in residual
depressive symptoms, as well as increases in positive mental
health. These results are consistent with those from Fledderus
et al. (2012) that ACT promotes well-being in individuals, while
also decreasing depressive symptoms. Such overall findings may
be especially encouraging if further research is able to determine
that enhanced positive mental health functions as a bu�er against
new depressive episodes.

A criticism of mediational studies in ACT has been that
they generally include too few processes of PF. In this project,
we included specific measures of the di�erent processes of PF
with the exception of self-as-context insofar as, no specific
instruments for assessing this process existed at the start of the
project. However, recently both the Self-as-Context Scale (Zettle
et al., 2018) and the Self Experiences Questionnaire (Yu et al.,
2016) have been developed and could be included in future
mediational research.

Although our mediational findings indicate that PF and its
subprocesses play central roles, they do not establish causality
(Kazdin, 2007; Winer et al., 2016). A requirement of establishing
mediation is temporal precedence (Murphy et al., 2009). Because
of the long intervals between follow-ups, time-lag analyses
were not performed. Thus, it was not possible to establish if
change in the mediator took place prior to change in other
variables of interest. It would have been informative if process
and outcome variables had been monitored weekly during the
8 weeks of group-based ACT to see how changes unfold during
the intervention and which therapeutic components might be
accountable for them. However, to reduce participant burden,
this was not undertaken.

Some limitations must be recognized. First, the lack of a
control group in our investigation of mediation and positive
mental health outcomes prevents us from determining if changes
in processes are specific to ACT, and also if improvement
in positive mental health was better than no treatment. The
generalization of these results must, therefore, be made with
care. Second, although it did not a�ect the results, it must
be acknowledged that the inclusion of a small number of
participants who fulfilled the formal criteria for current MDD
deviated from the preregistered Clinical Trials protocol. Third,
the majority of participants were female (75%) suggesting that
men were underrepresented, especially in light of the 2:1 female-
to-male ratio commonly reported for prevalence of depression
(Andrade et al., 2003).

A strength of the study was its longitudinal design that
made it possible to investigate the relationship between process
and outcome measures over 12 months. We included several
measures in secondary mediational analyses that cover most of
the subprocesses that constitute PF, thereby providing a more
extensive evaluation of the role of PF in relapse prevention. The
participants were unselected patients in a standard outpatient
clinic, thus representing the general population of those
seeking mental health services. A further strength of the study
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involved tracking levels of depression with both clinician-rated
and self-reported measurements of depression and levels of
positive mental health.

CONCLUSION

Findings from the mediational analyses suggest that PF plays
an important role in decreasing depressive symptomatology on
both clinician-rated and self-report measures and in increasing
positive mental health in group-based ACT, and that the
subprocesses of acceptance, cognitive defusion, values and
committed action contribute to the impact of PF. Group-
based ACT not only decreases symptoms of depression, but
also increases positive mental health over the course of a 1-
year follow up.
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Abstract

Background: This project studies the effect of group-based Acceptance and Commitment Therapy (ACT) following
Attention Bias Modification (ABM) on residual symptoms in recurrent depression. ACT is a cognitive-behavioral
intervention combining acceptance and mindfulness processes with commitment and behavior-change processes.
ACT enjoys modest empirical support in treating depression and has also shown promising results in secondary
prevention of depression. The experimental cognitive bias modification (ABM) procedure has been shown to reduce
surrogate markers of depression vulnerability in patients in remission from depression. The aim of the current project is
to investigate if the effect of group-based ACT on reducing residual depressive symptoms can be enhanced by
preceding it with ABM. Also, assessment of the relationship between conceptually relevant therapeutic processes and
outcome will be investigated.

Methods/design: An invitation to participate in this project was extended to 120 individuals within a larger sample
who had just completed a separate randomized, multisite, clinical trial (referred to hereafter as Phase 1) in which they
received either ABM (n = 60) or a control condition without bias modification (n = 60). This larger Phase-1 sample
consisted of 220 persons with a history of at least two episodes of major depression who were currently in remission
or not fulfilling the criteria of major depression. After its inclusion, Phase-1 participants from the Sørlandet site (n = 120)
were also recruited for this study in which they received an 8-week group-based ACT intervention. Measures will be
taken immediately after Phase 1, 1 month, 2 months, 6 months, and 1 year after the conclusion of Phase 1.

Discussion: This study sequentially combines acceptable, nondrug interventions from neuropsychology and cognitive-
behavioral psychology in treating residual symptoms in depression. The results will provide information about the
effectiveness of treatment and on mechanisms and processes of change that may be valuable in understanding and
further developing ABM and ACT, combined and alone.

Trial registration: ClinicalTrials.gov, Identifier: NCT02648165. Registered on 6 January 2016.
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Background
Depression is a condition that affects many individuals
in adverse ways. The World Health Organization Global
Burden of Disease Study ranked depression as the single
most burdensome disease in the world in terms of total
disability-adjusted years among people in the middle
years of life [1]. Although many new approaches to
treating depression have been developed, efficacy for
both pharmacological [2] and psychological interven-
tions [3] is still unsatisfying.
Depression is also a highly recurrent disorder. More

than 75% of patients diagnosed with major depressive
disorder (MDD) experience more than one episode,
often relapsing within 2 years of recovery [4]. National
Institute of Health and Clinical Excellence [5] has identi-
fied secondary prevention as a key goal in the long-term
management of depression. Its high recurrence rate sug-
gests specific vulnerability factors that increase risk for
developing repeated episodes of MDD. Preventive strat-
egies that identify and ameliorate these factors ostensibly
could reduce risk of subsequent episodes [6].
To achieve a comprehensive understanding of the phe-

nomena of depression and its efficacious treatment, mul-
tiple perspectives and angles may be necessary [7]. In a
recent article, Beck and Bredemeier [7] proposed a more
unified model of depression, integrating clinical, cogni-
tive, biological and evolutionary perspectives for treating
and preventing depression. Consistent with this recom-
mendation, this project evaluates the impact in reducing
residual symptoms in depression of group-based Accept-
ance and Commitment Therapy (ACT) following Atten-
tion Bias Modification (ABM). ACT has been recognized
as an efficacious treatment for depression and has also
shown promising results in the secondary prevention of
depression (e.g., [8–12]). The experimental cognitive bias
modification (ABM) procedure has been shown to re-
duce surrogate markers of depression vulnerability in pa-
tients in remission from depression [13].
The current project is an offshoot of a larger random-

ized controlled, double-blinded clinical trial (i.e., Phase
1) with an outpatient population with a history of de-
pression (NCT02658682). The original NCT investigated
symptom changes after 2 weeks of ABM training. The
current trial will investigate the effect on reducing re-
sidual symptoms in depression of preceding group-
based ACT with ABM.

Attention Bias Modification
The cognitive model of depression is an empirically
based framework for identifying and understanding fac-
tors that maintain an episode of depression [14].
Within this model, biased attention is believed to play

a key role in maintaining depression by fuelling negative
thoughts and feelings. Such effects have been shown

using a dot-probe paradigm where participants are
presented with pairs of stimuli, typically words or faces,
consisting of one neutral stimulus and one emotional
stimulus. After the offset of each pair, a dot probe
appears in the location of either the neutral or the
emotional stimulus with allocation of attention mea-
sured by latency in detecting it. Participants orienting
selectively toward the emotional stimulus will be faster
to detect dot probes that replace that stimulus (where
they are already attending) and slower to detect probes
that replace the neutral stimulus. For example, it has
been demonstrated that clinically depressed subjects
orient attention toward sad faces rather than neutral or
positive faces [15]. A bias towards sad faces has also
been reported in previously depressed, currently euthy-
mic subjects [16], and in never-depressed individuals at
high risk because of a family history [17]. In our own
research group we have shown similar effects in healthy
subjects at genetic risk [18]. Together these results
suggest that negative cognitive biases may constitute
important vulnerability factors for depression, rather
than simple markers of lowered mood.

The Attentional Bias Modification procedure
Selective biases in attention can be modified by a simple
computerized technique; the Attention Bias Modifica-
tion task (ABM), pioneered by Colin MacLeod et al.
[19], was originally developed to test the critical hypoth-
esis that attention bias towards negative emotional infor-
mation plays a causal role in depression and anxiety
[19]. The current approach uses a variant of the dot-
probe task, which encourages patients to orient atten-
tion towards positive rather than negative stimuli,
through an implicit association between the valence of
the stimulus and the location of the probe. If the probe
appears in the location of the positive stimulus (in 80%
of the trials), a habit of automatically directing attention
toward positive stimuli is encouraged; i.e., the subject
develops a positive attention bias. This manipulation can
be compared to a neutral (“placebo”) condition in which
the probe appears equally often behind the positive and
negative stimuli, without affecting attention bias Fig. 1.
There has been a growing interest in ABM research

[20]. Unfortunately, some projects have been limited by
small sample sizes and poor trial methodology [20–23].
While overall findings have been mixed, studies that
have found measurable positive changes in emotional
biases with ABM, have also reported associated changes
in clinical symptoms [13, 24, 25]. For example, a recent
small-scale study from the research group of Harmer
revealed that alteration of attention bias using the ABM
technique causally influenced residual symptoms and
the cortisol awakening response [13].
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Acceptance and Commitment Therapy
Acceptance and Commitment Therapy (ACT) is a
modern cognitive-behavior therapy that combines
acceptance and mindfulness processes, with commit-
ment and behavior-change processes. ACT is a trans-
diagnostic model that focuses on pathogenic processes
that are hypothesized to be common in different forms
of human suffering [26]. The main goal in ACT is to
foster psychological flexibility, which is defined as “the
ability to contact the present moment more fully as a
conscious human being and to change, or persist in,
behavior when doing so serves valued ends” ([27], p. 7).
Psychological flexibility has shown to be associated with
higher life satisfaction, emotional well-being, job per-
formance, and job satisfaction [28–31]. Because ACT
focuses on promoting psychological flexibility, rather
than removing psychopathology, ACT is hypothesized
to be well suited for the prevention of psychological
disorders [32]. Psychological flexibility, in turn, is
strengthened through the six core processes of (1) ac-
ceptance, (2) defusion, (3) self as context, (4) commit-
ted action, (5) values, and (6) contact with the present
moment [32]. Of these six process, acceptance has re-
ceived the most attention. Correlational and experi-
mental evidence indicates that experiential avoidance,
as the converse of acceptance, contributes to the devel-
opment and maintenance of different psychological and
behavioral problems [32]. A basic tenet of ACT is that
by nurturing and developing a more accepting and psy-
chologically flexible stance makes it possible to remain
in contact with the uncomfortable experiences, while

remaining focused on what one wants life to be about
both now, and in the future. Another process contribut-
ing to psychological flexibility that ACT addresses, that
would appear to be of greater relevance for the ration-
ale of this study, is that of present-moment awareness.
To somewhat varying degrees and via differing means,
ACT protocols seek to strengthen mindfulness in a
manner consistent with that of Jon Kabat-Zinn [33] as
“paying attention in a particular way: on purpose, in the
present moment, nonjudgmentally” (p. 4). Depressed
clients are encouraged to “just notice” with an accept-
ing attitude thoughts, emotions, and bodily sensations
that might otherwise be responded to in a ruminative
and experientially avoidant manner.

The ACT model of depression
From an ACT point of view, depression is a secondary
emotion that emerges from unsuccessful efforts to
experientially control sadness and disappointment as
normal and adaptive emotional reactions to distressing
life events [26]. In effect, sadness that is not toxic or
psychologically unhealthy per se, may be transformed
into clinical depression. Rather than targeting changes in
the thinking of those who struggle with depression, ACT
seeks to change how they respond or relate to their
thoughts. For example, thoughts like “I don’t deserve to
be loved” may often lead to social isolation. Instead of
changing the thought, ACT through mindfulness,
acceptance, and defusion strategies seeks to minimize its
impact as a barrier to psychological flexibility. In depres-
sion there is often a reduction in pleasurable and task-
oriented activities [14]. From an ACT perspective, it is
not an increase in activity levels by itself that is most
important. It is rather exploring and clarifying values,
and exemplifying psychological flexibility by committed
actions coherent with values in multiple life areas [9].
Consistent with this formulation, Plumb, Hayes, Hildeb-
randt and Martin [34] found an association between de-
pression and lack of valued action.

Combining ACT and ABM to reduce the likelihood of
recurrence of depression
The overarching hypothesis of this project is that be-
cause both ABM and ACT seek to increase attentional
flexibility, albeit in differing ways and perhaps to differ-
ing degrees, they are likely to complement each other.
Accordingly, participants who receive sequentially both
treatments generally are expected to demonstrate greater
benefits than those who only receive ACT. In a special
issue on ABM, Koster and Bernstein suggests that com-
bining ABM and clinical treatment might give a better
outcome than “stand-alone” treatment [35].
A positive attentional bias established and maintained

through ABM should reduce the degree to which

Fig. 1 Illustration of the dot-probe paradigm. Attentional bias is
reflected in faster times to respond to probes presented in the same
position as the negative facial expression versus probes located in
the opposite position
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negatively valenced stimuli (whether they be sad faces
or unwanted thoughts and feelings) become the focus
of present-moment awareness. If successful, ABM, in
effect, should thus result in less attentional material
that is subject to rumination. However, ABM alone
does not address how individuals may continue to
process and react to negatively valenced material that is
attended to in a judgmental way. To the extent that ACT
complements ABM, it may primarily do so through its
emphasis on mindfulness. In short, individuals who re-
ceive both ABM and ACT may be less likely to (1) even
be aware of stimuli and events that might otherwise trig-
ger rumination and (2) to be more accepting of that which
is still noticed. Studies have found that both ABM and
mindfulness-based treatments (of which ACT is an
example) may cause neuroplastic changes in the brain re-
gions associated with attention, emotion and self-
awareness [24, 36–39]. The changes that ABM might
bring forward could predict a boost to ACT treatment.
Another lens through which ABM and ACT could be

seen as complementing each other entails multilevels of
cognitive processing. ABM could be thought to involve
“lower-order” cognitive processes incorporating implicit
attention without the involvement of apparent language
or cultural-based processes. ACT, on the other hand,
implicates more “higher-order” cognitive processes. Some-
what relatedly, Skinner’s distinction between contingency-
shaped (ABM) and rule-governed behavior (ACT) [40]
may also be useful in considering how ABM and ACT
could work together. ABM targets contingency-shaped
behavior. In the dot-probe paradigm attention under the
discriminative control of positive stimuli is shaped to
establish a positive bias. Once established at sufficient
strength, selective attending may be maintained by its nat-
urally reinforcing consequences. In contrast to ABM,
ACT is more concerned with rule-governed behavior.
Mindfulness instruction and practices in ACT can be
viewed as efforts to increase attentional flexibility by
bringing certain facets of present moment awareness
under more deliberate control. However, unlike in ABM,
the agenda is less on shifting from what is attended to, to
that of altering how whatever is noticed is attended to in a
less judgmental and more accepting manner.

Hypotheses
This study has the following hypothesis;

1. Group-based ACT will reduce residual symptoms of
depression when compared to patients not receiving
group-based ACT

2. Group-based ACT will reduce cognitive,
neurobiological, and emotional markers of
vulnerability in a sample of patients in remission

from depression when compared to patients not
receiving group-based ACT

3. Group-based ACT preceded by ABM will have
greater effect on reduction of residual symptoms
than group-based ACT proceeded by sham ABM

4. The absolute and relative reductions in episodes of
low-mood among those receiving group-based ACT
will be maintained over a 12-month follow-up period

5. Increased valued living and mindfulness skills as well
as decreased scores on perceived stress, experiential
avoidance, automatic thoughts and cognitive fusion,
alone or in combination, will significantly mediate
reductions in depressive symptoms in group-based
ACT

Methods/design
Overview of study design
Figure 2 illustrates the design of the study. Former
depressed participants and those in remission (n = 220)
will initially be randomized in Phase 1 to receive either
ABM or a control condition without bias modification.
All participants recruited at Sørlandet (n = 120), half of
whom will have just received ABM, will next receive an
8-week, group-based ACT intervention. The dependent
variables are residual symptoms of depression, cognitive,
neurobiological, and emotional markers of vulnerability,
as well as frequency of major depressive episodes over a
12-month follow-up. The SPIRIT (Standard Protocol
Items: Recommendations for Interventional Trials) for
this research is available in Additional file 1.

Participants
Participants with a history of major depression will be
recruited by referrals. While referrals are accepted from
any source, the majority are expected to come from local
hospitals, regular general practitioners, and self-referrals.
The age of the participants will range from 18 to 65 years.
Diagnostic assessment and evaluation of remission will be
made in accordance with the structured clinical interviews
for Diagnostic and Statistical Manual of Mental Disor-
ders, 4th edition (DSM-IV) criteria (The Mini Inter-
national Neuropsychiatric Interview (MINI)) [41].

Inclusion criteria
Inclusion criteria are as follows:

1. Participants with a history of major depression,
currently in remission

2. Aged between 18 and 65 years

Exclusion criteria

1. Current or past neurological illness
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2. Bipolar disorder
3. Psychosis
4. Drug addiction
5. Attention deficit disorder with and without

hyperactivity (ADHD and ADD)

Sample size and power
An earlier preliminary study using the same ABM
procedure [13] found a relatively high effect on the
measure of residual symptoms (Hedges’ g = 1.32).
Based on former group-based ACT interventions, we
expect an effect above d = 0.50 on measures of re-
sidual symptoms [42]. We have no relevant studies
that can guide our expectations when it comes to the
sequential combination of ABM and ACT compared
to ACT alone. However, we hypothesize that the com-
bination should result in a larger effect than the

individual interventions. Statistical power analysis
using G*Power [43] indicates that with an !-level at
0.05 and, a "-level at 0.10, the total sample size in a
design like this should be 206 to detect differences in
the main and interaction effects of a moderate to
medium effect size, f = 0.25, with a one-two-way ana-
lysis of variance (ANOVA). We plan to recruit 220
participants in total, which allows for some attrition
before the power will be reduced.

Procedures
Randomizing and treatment allocation
Following enrollment in Phase 1 and randomization
into experimental versus control conditions, tasks
(ABM or control) will be completed twice daily over
the course of 14 days; i.e., 28 sessions total (see
Browning et al., [13] and Fig. 4). Allocation to

Fig. 2 Overview of study design
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treatment condition will be done using random-
number-generator function in Microsoft Excel by in-
dividuals not involved in the recruitment, assessment,
treatment, or follow-up of patients. Figure 3 shows
the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) Figure for the trial
process.
Data will be collected in six assessment sessions: (1)

immediately before starting Phase 1, (2) immediately
after completion of Phase 1, and then at (3) 1 month,
(4) 2 months, (5) 6 months, and finally (6) 12 months
following Phase 1. The effect of Phase 1 on atten-
tional bias (measured with the dot probe) as a

manipulation check will be assessed on the second
visit. Participants after Phase 1 (n = 120) will receive
an 8-week-long ACT-based group intervention. Half
of these participants (n = 60) will have received ABM
during the task phase, while the remainder will be
from the control condition Fig. 3.

Assessments and measurements

Primary outcome Primary outcome is change in
residual symptoms of depression measured at all six
assessment sessions using both self- and clinician-
rating scales Fig. 4.

STUDY PERIOD

Enrolment Allocation Post-allocation Close-out

TIMEPOINT
(weeks = w ,
months = m)

-4 w 0 2 w 6 w 10 w 6 m 12 m

ENROLMENT:

Eligibility screen X

Informed consent X

Allocation X

INTERVENTIONS:

ABM – 2 weeks

ACT – 8 weeks

ASSESSMENTS:

Mini
X X

HRDS
X X X X X X

BDI-II
X X X X X X

BAI
X X X X X X

WHOQOL-BREF
X X X X X

AAQ-II
X X X X X X

ELS
X X X X . X

PHLMS
X X X X X . X

CFQ
X X X X X

PSS
X X X X X

ATQ-30
X X X X X

MHC-SF
X X X X X

Bull`s eye
X X X X X

MINI = The Mini international Neuropsychiatric Interview, HRDS = Hamilton Rating Scale for Depression,
BAI = Beck Anxiety Inventory, WHOQOL-BREF = WHO Quality of Life-BREF, BDI-II = The Beck 
Depression Inventory II, MHC-SF = The Mental Health Continuum – Short Form, AAQ-II = The 
Acceptance and Action Questionnaire-II, ELS = Engaged living scale, PHLMS = The Philadelphia 
Mindfulness Scale, CFQ = The Cognitive Fusion Questionnaire, PSS = The Perceived Stress Scale, 
ATQ-30 = The Automatic Thoughts Questionnaire

Fig. 3 Spirit diagram
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The Beck Depression Inventory II (BDI-II) [44] con-
sists of 21 items, and is a strong measure of depressive
severity. The Norwegian version of the BDI-II displays
high internal consistency, and acceptable convergent
and discriminative validity [45].
The Hamilton Rating Scale for Depression (HRDS)

[46, 47] is a widely used semi-structured clinical inter-
view measuring the severity of depressive symptomatol-
ogy covering a range of affective, behavioral and
biological symptoms. The HDRS-17 has acceptable psy-
chometric properties [48]. The clinical interview has
been conducted blindly and reliably.

Secondary outcomes Secondary outcomes are as
following:

! Recurrence of major depressive episodes
Measured by the MINI structured interview [41] 12
months after baseline

! Changes in symptoms of anxiety
Change in symptoms of anxiety as measured by the
21-item Beck Anxiety Inventory (BAI) [49]. The BAI
has been found to have high internal consistency
and has shown good convergent and divergent
validity [50, 51]

! Changes in quality of life
Quality in life is measured by the WHO Quality
of Life-BREF (WHOQOL-BREF) [52, 53], which is
a 26-item version of the WHOQOL-100
assessment. With satisfactory psychometric
properties [52, 53]

! Flourishing
There is increasing interest in investigating what
promotes positive mental health and well-being as
a continuum, separate from, albeit related to,
mental illness. Flourishing is a term describing
subjective well-being [54] which has been
operationalized as encompassing facets of (1)
emotional, (2) psychological, and (3) social well-
being ([55], p. 99). The study uses The Mental
Health Continuum – Short Form (MHC-SF) [55],

which has been found to have good psychometric
properties [55], to measure these three main
dimensions of well-being

! Early morning cortisol response
It is well established that dysfunction of the
hypothalamic-pituitary-adrenal (HPA) axis with
elevated plasma cortisol levels is characteristic of
MDD [56]. Increased secretion of cortisol has also
been reported to be present in depressed subjects
after clinical recovery [57], and has been
suggested to be a vulnerability marker. This study
will collect early morning cortisol response, as a
natural neuroendocrine challenge test to assess
the hypothesis that reduced HPA activity will be
a surrogate marker of residual symptoms and thus
relapse prevention following ABM and ACT.

Mediator measures The following measures assess po-
tential mediators of change in the interventions. These
are psychological variables that are specifically targeted
by ACT and that are thought to promote psychological
flexibility and mental health functioning:

! Acceptance
Acceptance is measured by the Acceptance and
Action Questionnaire-II (AAQ-II) [58]. AAQ-II has
been found to have acceptable structure, reliability,
and validity [58]

! Values
Value-congruent behavior is measured by using
Bull’s Eye [59]. Bull’s Eye is a process and outcome
measure for treatments that include value-based
components. It has shown good temporal stability
and has many properties supporting its construct
validity [59]

! Engaged living
Engaged living is a term that is used to describe ways
in which valued life activities are pursued [60]. Engaged
Living Scale (ELS) [61] is a newly developed measure
that addresses the processes of values and committed

Fig. 4 Overview of measures
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action from the framework of ACT. A study by
Trompetter et al. [61] found ELS to be a valid and
reliable measure of an engaged response style

! Mindfulness
Present-moment awareness and acceptance are
two key components of mindfulness. These two
key constituents will be measured by the
Philadelphia Mindfulness Scale (PHLMS) [62].
The psychometric evidence suggests that PHLMS
is a good measure for present-moment awareness
and acceptance [62]

! Cognitive fusion
Cognitive fusion is central process in the ACT
model. Cognitive fusion is measured by the
Cognitive Fusion Questionnaire (CFQ) [63] which
has good psychometric properties based on
preliminary findings [63]

! Psychological stress
Psychological stress is measured by The Perceived
Stress Scale (PSS) [64] which has been found to
have acceptable psychometric properties [65]

! Automatic thoughts
Frequency of negative automatic thoughts is
measured with the Automatic Thoughts
Questionnaire (ATQ-30) [66]. The Norwegian version
of the ATQ has been found to have adequate
reliability and validity properties [67]

! Other cognitive measures
Because ABM involves some general cognitive control
functions, a measure of basic inhibitory control and
mental flexibility will be included; i.e., the Stroop
Color Naming Task (D-KEFS; [68]) Fig. 4

Moderators This study will look for possible moderators
of therapeutic improvements and relapse; the analyses
will, however, be exploratory. These include: level of
depression, number of previous depressive episodes, co-
morbidity, level of education and medication.

Data analysis
The primary analyses will follow an intention-to-treat
approach using mixed models [69]. To investigate poten-
tial confounding variables, comparison conditions will
be evaluated for any pre-treatment differences in vari-
ables (e.g., gender) and levels of depression using a t test.
Any such differences will subsequently be treated as co-
variates (e.g., level of depression) or be included as vari-
ables (e.g., gender) within the primary analyses.
To accommodate missing data, mixed models, which

involve randomly deleting missing observations without
dropping participants, will be used where appropriate in
conducting primary analyses [70]. Multiple regressions
will be considered to explore potential moderators, and
how acceptance, values, engaged living, mindfulness,

cognitive fusion, psychological stress and automatic
thoughts mediate outcome [71].

Therapists and treatment adherence
The ACT group treatment is delivered by clinical psychol-
ogists who are trained and have experience in ACT. Ther-
apists will be supervised by experienced ACT therapists,
Professor Robert Zettle and PhD Tobias Lundgren. The
therapists will meet regularly to review and reflect on
treatment procedures and group processes. A manual for
ACT group treatment in Norwegian has been developed
to enhance treatment compliance and is available upon
request. Treatment adherence is investigated by independ-
ent ACT researchers. Sessions are video-recorded with
the consent of all the participants and knowledgeable
ACT researchers that are not involved the treatment
groups will check for adherence by randomly reviewing
parts of sessions.

Interventions

ABM task The ABM task from Browning et al. [13] will
be employed using facial stimuli of positive, neutral or
negative valence. Each trial will display stimuli from two
valences; i.e., three possible stimuli pair types: (1)
positive-neutral, (2) positive-negative, and (3) negative-
neutral (for details, see [13]) Fig. 5. The patients partici-
pate in the training regime twice a day for 2 weeks at
home using a laptop provided by us. Prior to the train-
ing, patients are shown the program by the researcher
and given a practice session on loading and running the
task which is set up to allow user-friendly access. At the
end of the 2-week period, laptops are collected and data
on the compliance with training is collected.
In the control group, there is no contingency between

the facial expressions shown and the probe location.
However, in the ABM group, the probe appears under
the location of the most positive stimulus of each pair
(in 80% of trials), thereby encouraging a positive
attentional bias. The introduction of this relatively gen-
eral rule (i.e., most positive of the two stimuli rather
based on precise stimuli features), aims to increase
generalization of the attentional bias and thereby its
longer-term effects. Consistent with this, Browning et al.
[13] reported robust effects of ABM on surrogate
markers of depression vulnerability beyond narrowly de-
fined measures of attentional bias.

ACT group intervention ACT as a group intervention
for secondary prevention of depression is based on the
six processes that support psychological flexibility, and is
aimed at clients who are in remission from depression.
The intervention seeks to increase psychological
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flexibility and mindfulness, which ACT identifies as es-
sential in developing an engaging and meaningful life.
An important treatment target is experiential avoidance,
which is thought to “function as a core psychological di-
athesis underlying the development and maintenance of
several forms of psychopathology” ([72], p. 369). The
intervention aims at increasing experiential acceptance,
which is a posture that reflects openness to both aversive
and pleasant experiences, as an alternative to experien-
tial avoidance. Mindfulness exercises are used in every
meeting as an exercise to become present and focused
in observing what takes place in the present. Each meet-
ing is ended by reviewing what participants are encour-
aged to practice or reflect on until the next session.
Emphasis is placed not on how well they do the exer-
cises that are important, or if they do them at all for that
matter, but on their experiences and their observations.
Each group of 8–12 participants will receive eight
weekly sessions of ACT:

! First meeting
The first meeting provides an introduction to the
central components of ACT and seeks to create an
atmosphere of safety, trust, openness and willingness
for participants. The objective is to ready for the
journey we as a group are to undertake together.
This journey involves inviting and making room for
difficult emotions and thoughts, in order to focus on
what participants want their lives to be about. An
engaging and flexible contact with emotions and
thoughts has the potential of providing valuable
information about oneself, and, furthermore, of
releasing energy that previously would be used to try
to contain these difficult emotions and feelings. For
most of the participants, this perspective represents
a shift of paradigms

! Second meeting
The second meeting has acceptance as a headline,
and participants are early on invited into a process

of reflection. Acceptance is introduced as an
alternative to controlling and avoiding unwanted
thoughts, feelings, and sensations. Metaphors and
exercises are used to create several experiential
examples of acceptance. To make acceptance
personally relevant participants are challenged to
share personal examples with the group that
underscores the workability of acceptance versus
avoidance

! Third meeting
The third meeting has values as a headline.
Participants are invited to reflect on what is, and
what could be, important and meaningful in their
lives. Some perspectives on values are introduced,
but not in the sense that we as group leaders
have the power of definition. Rather, participants
are invited to share their own viewpoints to co-
create what values mean, and to make them per-
sonally relevant. The connection between accept-
ance and values is made more explicit and
exemplified. Values are often nonverbal (implicit),
and this meeting seeks to start the process of
identifying values and making them more explicit

! Fourth meeting
The fourth meeting has defusion as a headline.
Defusion is a process of being able to create some
distance between ourselves and unwanted
psychological experiences in the service of doing
what is important, valuable, and meaningful. The
process is highlighted by reflecting on how stories
about ourselves affect us. The participants engage in
exercises designed to increase awareness of the kind
of life stories they construct and choose to represent
themselves. The life story is then challenged and
deconstructed

! Fifth meeting
Headlines for the day are actions and engagement.
Participants are introduced to the notion that
people’s lives can be usefully divided into four

Fig. 5 Two example trials from the Attentional Bias Modification task (from Browning et al., [11]). In the experimental group, the probe appears
under the most positive stimulus (out of the two examples) on 80% of trials, therefore encouraging increased attention to the positive cues
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different central areas or domains: (1) relationships,
(2) education and work, (3) health and personal
development, and (4) spare time. The remaining
meetings will examine participant goals and
aspirations in a different life area each time. In this
meeting, participants are challenged to select a focus
important to them within the broader domain of
relationships (e.g., being a loving spouse), and
choose congruent short- and long-term goals.
Participants are encouraged to set small goals and
plan concrete small actions that would bring them a
step closer to their values

! Sixth meeting
The theme for this day is the observing self, which
describes a transcending perspective that emerges
from noticing our on-going stream of both internal
and external experiences. It can be thought of as an
invariant vantage point from which we can notice
that we notice and see that we see. The observing
self explicitly builds around the capacity to see
ourselves having thoughts and feelings while not
being defined by them. The work with value-based
actions continues in the domain of health and
personal development

! Seventh meeting
Headline for the seventh day is self-compassion,
which is the capacity to direct kindness and warmth
towards yourself and your inner experiences. In this
meeting value-based actions are explored within the
area of work and education

! Eight meeting
The eighth session features summarizing and
strengthening constructive processes that have been
initiated and activated in earlier meetings.
Participants are also challenged to investigate and
choose value-based actions in the life domain of
spare time. An important theme is how to continue
the work of developing, exploring, and internalizing
the processes that have been most helpful for them

Discussion
Depression is a highly recurrent disorder, and pharmaco-
therapy is largely used as an aid to prevent relapse.
However, many patients do not wish to use long-term
drug treatment and psychological interventions are often
a preferred option. Recent evidence suggests that rela-
tively automatic training using ABM can prevent some
markers of relapse in formerly depressed patients. ACT
has shown promising results in secondary prevention for
other patient groups, and is recognized as an empirically
supported treatment for depression.
The sequential presentation of these two treatments can

be viewed as somewhat controversial as they come from
quite different scientific and philosophical traditions. ACT

originates from cognitive-behavioral psychology, while
ABM originates from neuroscience. Both treatments have
had promising effect on depression separately, but their
combination has not been investigated before.
While psychological interventions may often be offered in

conjunction with antidepressant medication, they are sel-
dom combined with each other. If psychological approaches
are combined they are often closely interrelated theoretically
and philosophically; unlike ACT and ABM. Paradoxically
this may also be why ACT and ABM may work well
together. The two treatments both can be seen as targeting
attentional processes, but on different levels cognitively,
theoretically, and philosophically.
This project takes place in a “real-world” clinical

setting, where patients have varied history, backgrounds
and challenges. ABM and group-based ACT represent
two cost-effective and easily accessible treatments. If
combining these two treatments should prove effective,
it could represent an interesting opportunity for patients
with recurrent depression, and a shift in perception of
combining two quite different treatments. To our know-
ledge there has been one other study where the effect of
combining ABM with regular treatment was investi-
gated. Salemink et al. conducted a small randomized
study, investigating the combination of cognitive-
behavioral therapy (CBT) with ABM, finding that ABM-
augmented CBT treatment in adolescents with
obsessive-compulsive disorder (OCD) [73]. Additional
and larger studies are needed to investigate whether
these findings can be replicated. The current ABM and
ACT project will hopefully contribute to increasing the
understanding of mechanisms in ABM and ACT, and
the clinical impact of combining the two.

Trial status
Recruitment started in April 2015 and is expected to be
completed in December 2017.

Additional file

Additional file 1: ABM/ACT SPIRIT 2013 checklist. (DOC 114 kb)
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