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Summary 

Anxiety and depression are the most prevalent mental health problems among children and 

adolescents, and the consequences can be harmful if they are left untreated. Providing 

short and effective treatment for this group is paramount. When this effectiveness study of 

The Structured Material for Therapy (SMART) was conducted, it was the first 

Randomized Controlled Trial (RCT) of short-term transdiagnostic cognitive behavioral 

therapy (CBT) for adolescents with combined emotional problems, in regular clinical 

settings in Child and Adolescent Mental Health Services (CAMHS) in Norway. Measures 

for patients with emotional problems validated in the proper age group are important both 

for screening, tracking, providing feedback and documenting outcome for adolescent 

patients.  

This thesis investigates the treatment effects in an RCT, of a six-session cognitive 

behavioral treatment of emotional disorders in adolescents (14-17 years) and investigates 

the factor structure and psychometric properties of the Clinical Outcomes in Routine 

Evaluations (CORE-OM) as a transdiagnostic outcome measure for adolescents with 

emotional disorders. The thesis also investigates the long-term effect and change 

trajectories of anxiety and depressive symptoms in adolescents, over the course of the 

SMART treatment and a 6 months follow-up period.  

Results from this RCT are promising and indicate that a transdiagnostic CBT can be 

effective for youth with emotional problems treated in CAMHS, with significant decrease 

in overall emotional symptoms and significant increase in daily functioning both at post-

treatment and at follow-up performed after 6 months. SMART can be considered as a first 

step in a stepped care model for treatment of anxiety and/or depression in CAMHS. 

Finally, the validation of CORE-OM revealed a somewhat differing factor solution and a 

higher cut-off score for adolescents than what is reported in adult samples, demonstrating 

the need for exploring psychometric properties of transdiagnostic instruments used to 

measure treatment effects in adolescents in CAMHS.  
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1 Introduction  

  

By using a randomized controlled design in clinical practice, this thesis is a contribution to 

bridging the gap between research and practice, providing new knowledge regarding 

effectiveness, and long-term effects of the Structured Material for Therapy (SMART) 

program performed within the complex setting of ordinary care, with patients and 

employees in Child and Adolescent Mental Health Services (CAMHS). The outcome was 

evaluated with measures of symptoms and functioning, as well as measures of alliance, 

treatment integrity and user satisfaction, providing information about effectiveness and 

acceptability, as well as feasibility of this transdiagnostic intervention. The 

“transdiagnostic” approach, gives opportunities for novel insights into disorders within the 

emotional spectrum. Looking at trajectories for symptoms of anxiety and depression over 

the course of a transdiagnostic treatment and at 6-month follow-up, contributes to new 

knowledge about trajectories of change. The thesis also provides new knowledge about a 

transdiagnostic routine outcome measure for emotional symptoms and other problems for 

use in an adolescent population.  

    

1.1 Anxiety and depression in adolescents  

  

Feelings of anxiety and depression are a normal part of life. Anxiety is a necessary and 

important emotion. The reactions of “fight, flight and freeze” have kept us alive through 

history (Donahue, 2020). Worry and fearfulness signal to us that a danger or a sudden, 

threatening change is near so that we can make the appropriate response. Yet, anxiety can 

sometimes become an exaggerated and unhealthy response. Being a teenager with a life 

that is full of changes and uncertainties, anxiety may hum along like a background noise. 

For others, this time of life, anxiety can become a chronic, generalized, startling state 

interfering with daily functioning. School, leisure activities, making and keeping friends, 

and maintaining supportive relationships both within and outside the family can become a 

struggle. Sometimes anxiety can be a generalized, undefined, free-floating feeling of 
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uneasiness, as e.g., in generalized anxiety disorder (World Health Organization, 1992), at 

other times it develops into panic attacks and phobias. The object of anxiety varies. In 

phobia the anxiety provoking trigger is a specific object (spiders, waters, heights, balloons, 

etc.). In social phobia (World Health Organization, 1992) the trigger is being in social 

settings. In panic disorder the trigger is the body’s own signals. The thoughts are often 

characterized by rumination and worries. The bodily reactions are fight, flight and freeze 

and the behavior is often dominated by avoidance.    

Like anxiety, sadness is a part of normal life, but for some teens, the lows are more than 

just temporary feelings, they are symptoms of depression. Depression causes a persistent 

feeling of sadness and loss of interest (World Health Organization, 1992). It affects how 

the adolescent thinks (e.g.: negative feelings about self, others and the future). The 

emotional and cognitive changes involve feelings of sadness without any specific reason, 

frustration or anger, even small things matter, as well as hopelessness and feelings of 

emptiness. There is also a loss of interest or pleasure in usual activities or in being with 

family and friends. The self-esteem is low and the feelings of guilt and worthlessness 

dominate, leading to self-blame and self-criticism, sensitivity to rejection or failure, which 

again leads to drawback. The bodily symptoms are many: insomnia, fatigue, changes in 

appetite, use of alcohol or drugs, agitation and restlessness, slowed thinking, speaking or 

body movements and body aches. This often leads to social isolation, less attention to 

personal hygiene and the worst-case scenarios can be self-harm and suicide.  

The most frequently diagnosed mental health disorders, both in the general population, and 

in child and adolescent mental health outpatient services (CAMHS) are anxiety and 

depression (Chavira et al., 2004; Costello et al., 2003; Gore et al., 2011). Symptoms of 

emotional problems negatively interfere with several aspects of functioning and quality of 

life (Copeland et al., 2014; Jaycox et al., 2009; Mendlowicz & Stein, 2000; Van 

Ameringen et al., 2003; Wittchen et al., 1998). There is an increasing prevalence of both 

anxiety and depressive disorders during adolescence (Merikangas & Knight, 2009; 

Silverman & Field, 2011). Anxiety and depression both have shared and separate etiology 

and features. The comorbidity and co-occurrence of anxiety and depression is high 

(Cummings et al., 2014). Hence, treatments that target both disorders could represent 

effective treatments for these complex disorders (Essau & Gabbidon, 2012).  
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1.1.1 Anxiety   

Up to 10% of children and 20% of adolescents will meet the criteria of an anxiety disorder 

in the general population (Essau & Gabbidon, 2012). Adolescents with a primary anxiety 

diagnosis display more often than children co-occurring primary diagnosis of social 

anxiety disorder, diagnosis and symptoms of mood disorders, and uneven attendance to 

school (Waite & Creswell, 2014). As children proceed into adolescence, differences in the 

prevalence of particular anxiety disorders emerges, with decreased rates of separation 

anxiety disorder (SAD) (Cohen et al., 1993; Compton et al., 2000; Copeland et al., 2014; 

Costello et al., 2003) and increasing rates of agoraphobia, panic disorder, and obsessive 

compulsive disorder (OCD) among both boys and girls (Costello et al., 2003; Ford et al., 

2003), with particularly generalized anxiety disorders (GAD) and social anxiety disorder 

in girls (Copeland et al., 2014; Costello et al., 2003). The same results are found in a 

recent Norwegian registry study, showing increasing incidence of diagnosed anxiety 

disorders over time, especially in girls (Ask et al., 2020). This gender difference was also 

present in a Danish cohort study showing that anxiety disorder was the most common 

diagnosis in girls (7.85%) with increasing incidence and age of onset (Dalsgaard et al., 

2020). Overall, these studies showed increasing incidence of anxiety (Ask et al., 2020; 

Dalsgaard et al., 2020) with increases in overall rates across anxiety disorders from early 

adolescence to young adulthood (Copeland et al., 2014).  

  

1.1.2 Depression  

Depression is a leading cause of disability worldwide, and a major contribution to the 

global burden of disease (WHO, 2021). Adolescence puts you at high risk of developing 

depression. Before the age of 18, the percentage of adolescents with major depressive 

disorder range from 8 to 20% (Cheung & Dewa, 2006; Hankin et al., 1998; Kessler & 

Walters, 1998; Naicker et al., 2013). The Treatment for Adolescents with Depression 

Study (TADS) shows variations in the duration of the current major depressive episode 

with range from 3 to 572 weeks (0–11-year-olds), with a median duration of 40 weeks 

(Treatment for Adolescents with Depression Study, 2005). The mean duration for a 

depressive episode has been estimated to be between 4 and 9 months among clinically 

referred adolescents (Birmaher et al., 2002; Emslie et al., 2003). Around 2/3 of adolescents 
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diagnosed with depression at age 15 remain depressed at age 20. In this study the stability 

was apparent in both genders (Agerup et al., 2014).  

The point prevalence of major depressive disorder (MDD) in adolescence is one in 20, and 

consequently accompanied by significant morbidity and risk of mortality (Essau & 

Dobson, 1999; Lewinsohn et al., 1993). In adolescence there is a dramatical increase in the 

rate of depression, with the rate in girls exceeding that in boys by about two to one at age 

14 years (Dalsgaard et al., 2020). Relapse rates are relatively high (Lewinsohn et al., 

1994). Suicide is the third leading cause of death in adolescents (Arias et al., 2003), and 

depression is an important contributor to suicidal behavior and death by suicide in 

adolescents (Brent et al., 1999; Brent et al., 1996). Hence, depressive symptoms in youths 

are risk factors for depressive disorder, suicidal risk, and long-term impairment into 

adulthood (Essau & Dobson, 1999; Weissman et al., 1999). Hence, both prevention and 

treatment of MDD in adolescents are of vital importance to public health. The field of 

research on depression is relatively new, from the 80`s and onward. Compared to other 

areas of research in the field of children and adolescents, depression itself, and treatment 

of depression are belated in advances compared to other fields of psychopathology 

research for this age group (Weisz, McCarty, et al., 2006).  

  

1.1.3 Comorbidity in emotional disorders  

Adolescents with comorbid anxiety and depression constitute a high-risk group, with 

complications affecting both functioning in life (Kendall et al., 2010), severity of 

symptoms (Cummings et al., 2014), quality of life, and long-term prognosis (Kendall et 

al., 2010). Young people that have a primary diagnosis of anxiety or depressive disorder 

are almost 30 times more likely than youngsters without this type of primary diagnosis, to 

suffer from the other disorder (Costello et al., 2003). Depression and anxiety are the most 

frequent co-occurring conditions in youth (Avenevoli et al., 2008). Although anxiety in 

early age can remit spontaneously, the majority of young people will relapse to the same 

or other mental disorders (other anxiety disorders, depression or substance abuse) over 

their lifetime. Across the range of anxiety disorders there is an increased risk of depression 

(Beesdo et al., 2009). This co-occurrence of anxiety and depression could imply common 

genetic vulnerability and underlying mechanisms that are shared between the disorders 
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(Garber & Weersing, 2010). As an example, a risk factor for developing both anxiety and 

depression is behavioral inhibition (Kagan et al., 1987). There are also cognitive 

commonalities such as dispositions towards negative beliefs of the world, emotional 

commonalities such as increased emotional reactivity, and behavioral commonalities such 

as avoidance as coping strategies for reducing negative emotions. The commonalities and 

the interrelations between anxiety and depression are so strong that some have suggested 

that psychiatric disorders could be an artifact (Maj, 2005), arising from the structure of the 

categorical classification system itself, rather than the co-occurrence of genuinely 

separable syndromes (van Loo & Romeijn, 2015).  

Prognosis for comorbid anxiety and depression is worse than for either disorder alone, 

with a higher risk of recurrence, longer duration, greater impairment and less favorable 

response to treatments (Birmaher et al., 1996; Ezpeleta et al., 2006; Liber et al., 2010; 

O'Neil & Kendall, 2012; Rapee et al., 2013).  

  

1.2 Psychological treatment of emotional disorders in adolescents  

  

This study is to our knowledge the first to study the effectiveness of transdiagnostic 

treatment in adolescents within a context of routine clinical care. To draw relevant 

comparisons to other studies to illustrate the field is challenging, because the studies 

performed vary in methodological factors, treatment method, treatment length, inclusion 

criteria, object of research, and measuring efficacy and/or effectiveness. However, some 

guidelines and meta-analyses stands out as being representative for the tendencies and 

paradoxes shown in the field. Firstly, clinical practice guidelines recommend 

psychotherapy, pharmacotherapy, or a combination of both, in treating youth with 

depression (Cheung et al., 2018; Dolle & Schulte-Körne, 2013; McDermott et al., 2010). 

Although cognitive-behavioral therapy (CBT) is the most frequently evaluated and 

effective treatment for children and adolescents with anxiety symptoms, meta-analyses 

evaluating the effectiveness of psychological interventions for depression in adolescents 

found no evidence for the superiority of a single approach (In-Albon & Schneider, 2007; 

McKinnon et al., 2018). CBT is the only recommended first-line treatment by the Royal 
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Australian and New Zealand College of Psychiatrists treatment guidelines for anxiety 

disorders (Andrews et al., 2018). In the United Kingdom, the National Institute for Health 

and Care Excellence guidelines for social anxiety recommends CBT as first-line treatment 

for young people (NHS, 2013).  

A very central meta-analysis by Weisz et al. (2017), sums up the field spanning over five 

decades concerning overall effects of youth psychological therapy. The study showed 

beneficial overall effects of youth psychological treatment that are moderate in magnitude 

and relatively durable with a post-treatment mean effect size (ES) of 0.46 (Hedges’ g 

corrected for small samples) and mean follow-up ES at 0.36. (Weisz et al., 2017). The 

meta-analysis offered mixed evidence, with no overall treatment type moderator effect, but 

showed an interesting interaction between treatment type and informant, showing that 

youth-focused behavioral treatments (including CBT) produced the most robust cross-

informant evidence of beneficial effects (Weisz et al., 2017) with significant effects across 

youth, parent, and teacher informants (Weiss & Weisz, 1995; Weisz et al., 1995). Effects 

also differed markedly by target problem. Target problem was the most potent moderator 

of treatment effects for youth psychological therapy, showing largest effects for anxiety 

with post-treatment ES at 0.61 and ES at 0.55 at follow-up. On the other side of the 

continuum of ES was depression with post-treatment effect sizes at 0.29 and follow-up at 

0.22. The weakest ES was effects of overall youth psychological therapy on youth with 

multiple problems, showing ES post-treatment as low as 0.15 and 0.02 at follow-up 

(Weisz et al., 2017).  However, inclusion of the studies of multiple problems was not 

exclusively based on anxiety and/or depression. The definition of multiple problems rested 

on studies that targeted multiple problems in concurrent treatment within one treatment 

period. The inclusion criteria were wide concerning type of problems, research setting, 

age, treatment and so on. The findings suggested that concurrent treatment of multiple 

problems showed noteworthy smaller mean ES than treatment of any of the treatments 

targeted at single problems, not significantly different from zero at post-treatment or 

follow-up. Further, the results can be caused by other methodological challenges which 

could have led to lower the ES for this approach (Weisz et al., 2017). Anyhow, the 

findings of these studies combined could  show that efforts to treat multiple problems 

simultaneously has proven less successful than to treat problems in a more narrow way 

(Craske et al., 2007). Given that comorbidity, especially in anxiety and depression, is high 

(Cummings et al., 2014), there is a need to both treat and investigate complex 
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psychological problems in a different way. On the other hand, it is also a problem that 

studies that target single problems do not focus on common comorbidities, this could 

represent a problem because of the comorbid and pervasive nature of problems in 

clinically referred youths (Angold et al., 1999; Costello et al., 2003). The lacking body of 

research concerning treatment on multiple, concurrent problems, combined with the weak 

effects could imply a need for new ways to address youth comorbidity (Barlow et al., 

2010; Bearman & Weisz, 2015; Ehrenreich-May & Chu, 2013; Weisz et al., 2015).  

CBT is shown to be both an effective and empirically supported treatment for children and 

adolescents with anxiety, depression, OCD and PTSD (Post Traumatic Stress Disorder) 

(Dorsey et al., 2017; Freeman et al., 2018; Higa-McMillan et al., 2016; Silverman et al., 

2008; Weersing et al., 2017; Wergeland et al., 2021). However, the evidence mainly 

consists of efficacy studies comprised of of RCTs performed in research settings (Lee et 

al., 2013; Weisz, Kuppens, et al., 2013).   

In her thesis, Sørheim Nilsen (2017) sums up the studies of effectiveness of treatments 

performed in CAMHS routine care. They show positive results on a group level, although 

to a moderate extent (Sørheim Nilsen et al., 2015). In most studies, surprisingly few 

individuals obtain clinically significant improvements (Sørheim Nilsen, 2017). When it 

comes to effectiveness studies in children and adolescents with internalizing disorders, few 

reviews and meta-analyses have been conducted (Wergeland et al., 2021). In a recent 

meta-analysis and review of effectiveness studies performed in CAMHS with children and 

adolescents, the conclusion was that the quality of the studies was fair, but the 

heterogeneity high, and the analysis concludes that CBT delivered in routine care is 

efficacious in reducing internalized disorders and that the outcomes are comparable with 

results obtained in efficacy studies (Wergeland et al., 2021).   

When it comes to treatment length it is difficult to find representative data on average 

contact time and treatment response. However, naturalistic outcome data from 1641 

adolescents in 60 mental health services in England reported an average contact length of 

31 weeks (Krause et al., 2022). Some studies indicate that briefer treatments may 

potentially be as effective as lengthier ones, and that treatment duration was not 

significantly correlated to outcome (Weisz, McCarty, et al., 2006). In a recent meta-

analysis on CBT for internalizing disorders in routine care, number of sessions or weeks of 

treatment did not moderate the effect size and remission rates (Wergeland et al., 2021). 
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This could give some indications that shorter treatments could be as effective as lengthier 

treatments.  

  

1.3 Transdiagnostic treatment  

  

As a natural answer to the high comorbidity of problems, and according to the 

multidimensional model for mental disorders, integrative intervention approaches with a 

focus on shared transdiagnostic processes has grown forward (Cook et al., 2017; 

Emmelkamp et al., 2014; McHugh & Barlow, 2010). According to Mansell et al. (2009) 

one can define a psychological process as “transdiagnostic” if: 1) you can measure it in 

both clinical and non-clinical samples, 2) it emerges across diagnostic boundaries, and 3) 

it illuminates the development and maintenance of several disorders simultaneously. 

Transdiagnostic processes have been targeted in the development of a large array of 

treatment protocols categorized as transdiagnostic (Gros, 2014; Harvey et al., 2011; 

Norton, 2012; Sauer-Zavala et al., 2020). According to Carlucci et al. (2021) these 

treatment protocols, compared to protocols aimed for treating single-disorders, offer 

several advantages both in a clinical and practical manner. These include: 1) treating 

comorbid symptoms and sub-threshold symptoms that do not meet diagnostic criteria for 

specific diagnostic categories (Craske et al., 2007; Gibbons & DeRubeis, 2008), 2) 

potentially increase therapeutic effects by targeting the core mechanisms of several 

disorders (Brown et al., 2001; McManus et al., 2010), 3) cost benefit, in terms of 

scalability and cost-effects when delivered in different formats (i.e.: web-based or group-

based format), and 4) to save time and resources when training clinicians (Steele et al., 

2018). Transdiagnostic treatment for emotional disorders focuses on the cognitive, 

behavioral, and physiological processes that are shared or common across diverse 

disorders. The process of careful differential diagnosing is not necessary, and represents an 

integrative approach (Mansell et al., 2008).  
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1.3.1 Transdiagnostic interventions categories  

As stated in Dalgleish et al. (2020), transdiagnostic psychological interventions fall into two 

broad categories: universal and modular approaches (Meidlinger & Hope, 2017; Sauer-Zavala 

et al., 2017). Universal interventions such as the Unified Protocol for Transdiagnostic 

Treatment of Emotional Disorders (Barlow et al., 2010), provide the same set of therapeutic 

elements to all clients. The elements are selected to have broad applicability across diagnoses 

(Dalgleish et al., 2020). This gives several advantages when it comes to practical issues such 

as time spent on diagnostic processes or resources spent on selecting the right intervention 

elements beforehand. Clinical training also becomes more efficient (Steele et al., 2018). 

However, there is a risk that the universal approach do not fit all, and that they give too much 

attention to irrelevant topics, or too little attention to topics relevant for the patient. The other 

approach to transdiagnostic intervention is the modular approach, such as “The Modular 

Approach to Therapy for Anxiety, Depression”, Trauma, or Conduct Problems (MATCH-

ADTC) for children (Chorpita et al., 2005). According to Dalgleish and colleagues (2020), 

modular approaches are comprised of sets of evidence-based, self-contained functional units 

(therapy modules), that can be delivered flexibly and operate independently. This has the 

advantage that module selection and order are tailored to the needs of each client so that it 

potentially involves a better goodness-of-fit between the therapy and how the individual 

presents clinically. The downside to this is that delivering modular interventions are more 

demanding than universal protocols, because the therapists must match the needs and 

requirements of each client when choosing and delivering the modules (Dalgleish et al., 

2020). The SMART program is both a universal and modular approach to transdiagnostic 

treatment. It is developed in a universal manner, but can also be applied as a modular 

approach.  

  

1.3.2 Linking transdiagnostic interventions to transdiagnostic processes  

As stated by Queen et al. (2014), there are several shared risk factors in anxiety and 

depression regarding both psychological, biological and environmental factors. For 

instance common neuroendocrine (Weems et al., 2005) and neurotransmitter dysregulation 

(Flores et al., 2004; Fox et al., 2005), cognitive risk factors as rumination and worry 

(Olatunji et al., 2013), and behavioral avoidance (Aldao et al., 2010). In accordance with 

these findings, negative affect has shown to be a latent factor underlying both depressive 
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and anxiety disorders (Brown et al., 1998; Trosper et al., 2012). Pharmacological and 

psychosocial interventions have shown similar responses to e.g., selective serotonin 

reuptake inhibitor (SSRI) (March et al., 2004; Walkup et al., 2008). These common 

elements in emotional disorders are targeted in evidence-based youth treatments with the 

purpose of developing cognitive behavioral skills (Chorpita & Daleiden, 2009). In 

accordance with these findings, CBT treatment trials targeted to treat single disorders have 

shown so called “spill-over effects” onto comorbid anxiety and depressive disorders 

(Kendall et al., 2004). One example of this is a meta-analysis of CBT designed for treating 

primary depression, which demonstrates effects for the targeted disorder, depression, but 

also display “spillover effects” on anxiety symptom reduction (Weisz, McCarty, et al., 

2006). Prior research efforts on evidence-based treatments for youths have been unable to 

examine the concurrent trajectories of primary anxiety and depressive symptoms across 

the course of treatment (Queen et al., 2014). Transdiagnostic treatment creates an 

opportunity to examine whether there are separate trajectories of change in this group 

when it comes to depression, anxiety, and comorbid anxiety and depression following a 

shared intervention.  

  

1.4 Efficacy and effectiveness  

  

To determine whether interventions demonstrate good results in regular clinical settings, 

effectiveness studies are important (Glasgow et al., 2003; Marchand et al., 2011). In 

efficacy trials, the interventions can be examined under strict, highly controlled and 

optimal conditions, while performing the same interventions in regular clinical settings, 

researchers naturally have reduced control over the research setting (Marchand et al., 

2011). In regular clinical settings, the service providers have less time and resources to 

perform optimal training and supervision. The clinical problems of the patients are also 

more complex. From a research perspective this represents non-optimal conditions (Weisz, 

McCarty, et al., 2006). The randomized controlled study design (RCT) is considered the 

“gold standard” for evaluating health care interventions (Schulz et al., 2010), giving the 

best opportunity to control for diversity in the intervention groups. There is an ongoing 

debate concerning what kind of research design should constitute evidence-based practice 
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in psychology. A central issue in this debate is to what degree the body of evidence 

attained by RCT`s can be generalized to routine clinical practice (Hunsley & Lee, 2007; 

Norcross et al., 2006), further whether implementation of methods attained by RCT`s can 

achieve better clinical improvement, or if the experimental control of efficacy trials leads 

to a decrease in the external validity and limit the generalizability of the results (La Greca 

et al., 2009). The question as to whether therapists, clients or training are equal or differ in 

research clinics and community clinics in significant ways, rises many underlying issues 

(Hunsley, 2007; Lee et al., 2013; Weisz, Ng, et al., 2013; Weisz, Ugueto, et al., 2013). 

One might question whether manualized treatment are feasible in regular clinical practice, 

and to what degree can it be delivered under the constraints in regular clinical settings 

(Hunsley & Lee, 2007). All these concerns stem from scientific standards required in an 

RCT, including more homogenous samples of patients due to inclusion criteria where the 

targeted disorder(s) of the treatment is carefully diagnosed before treatment begins. In 

RCTs inclusion is often dichotomously defined, by patients having the diagnosis or not, 

rather than looking at symptoms in a continuous way. Also, the patients are randomly 

assigned, and the therapists are trained for the targeted intervention (Hunsley, 2007; 

Nathan & Gorman, 2015; Weisz, Doss, et al., 2005; Weisz, Ng, et al., 2013). In regular 

clinical practice it is less common that the diagnosis alone indicates the treatment. The 

connection between diagnostic assessment and treatment is less stringent, due to variation 

of available interventions for a diagnosis and individual competencies and preferences by 

therapists. There is also currently a demand for user involvement, where patients can 

choose treatment, and even choose therapist, based on information and perceived problems 

and goals. Therapists in research clinics have more focus on treatment integrity through 

supervision, more access to extensive training and treatment monitoring than their 

colleagues in regular clinical settings (Smith et al., 2017). In the design of effectiveness 

studies, the therapists delivering the interventions are already working in diverse clinical 

settings where they are expected to apply many differential methods to meet a broad array 

of disorders and referral problems of diverse ordinarily referred patients. The therapists are 

often generalists with extensive caseloads (Hunsley, 2007; Weisz, Ng, et al., 2013; Weisz, 

Ugueto, et al., 2013), not only concerning clinical methods and supervision, but also 

concerning tasks involving assessment, treatment monitoring, and rescheduling of missed 

appointments or follow-ups (Wergeland et al., 2021). In sum, it is more demanding to 

perform the methodological rigor demanded in a RCT in community clinics than in 

research clinics. As such, when implementing treatment programs that are developed and 
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evaluated under settings consisting of highly controlled conditions there is a risk that they 

may give poorer results when delivered in routine clinical care (Baker-Ericzén et al., 2010; 

Weisz, Jensen-Doss, et al., 2006; Weisz, Ng, et al., 2013; Wergeland et al., 2021). 

Efficacy and effectiveness studies are often discussed as if they were polar opposites. A 

more useful approach is viewing them as research designs with different foci. Overall 

efforts in understanding and evaluating the potential effect and impact of a treatment 

should include both efficacy and effectiveness studies (Hunsley et al., 2014), where 

efficacy can test the initial effect of an intervention under optimal conditions and an 

effectiveness study can investigate to what degree the intervention keeps its impact when 

applied in daily routine in community clinics. However, there are different opinions 

concerning the sequence of the two designs, where some question the confidence in results 

obtained in an uncontrolled effectiveness study without established efficacy evidence 

(Hunsley & Lee, 2007), while others state that the demand of several efficacy studies 

preceding effectiveness studies is more appropriate in evaluating pharmaceuticals than it is 

for psychological interventions (Weisz, Jensen, et al., 2005). 

  

1.5 Measurement-based care (MBC)   

  

Although it is established that psychotherapy works, it is also known that it does not work 

for everyone. Some patients even deteriorate in treatment (Lambert, 2013). One of the 

most important tasks for psychotherapy is to gain more knowledge of what works for 

whom and how to treat those individuals who deteriorate or have no benefit from therapy 

(Lambert, 2010; Prescott et al., 2017). In this task, using a tool to bridge the gap between 

research and clinical practice could involve the use of Routine Outcome Monitoring 

(ROM) (Lambert, 2010; Prescott et al., 2017). In ROM, instruments are usually applied in 

a measurement feedback system, where the aim is to increase treatment personalization 

and clinical responsiveness. Such systems are the core tools in Measurement-Based Care 

(MBC). ROM implies administrating outcome assessments periodically to track client 

treatment progress. The running aim is to interpret ROM data in order to predict 

trajectories of change, flagging clients who may be at risk for negative outcomes and 
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suggesting appropriate clinical interventions. These tools are supposed to lift clinical 

decision-making by giving systematic feedback on clients’ current functioning and 

predicted trajectory (Bugatti & Boswell, 2022). The need for such data-based feedback is 

supported by existing findings that clinical judgment alone has limited predictive accuracy 

(Hannan et al., 2005; Walfish et al., 2012). The effectiveness of MBC is supported by a 

significant body of research (Bugatti & Boswell, 2022). MBC facilitates the achievement 

of improved treatment outcomes (Lambert et al., 2018), while also improving clinicians’ 

ability to identify and respond to deviations from trajectories of change that otherwise 

could lead to negative treatment outcomes (Hannan et al., 2005). In this sense, ROM has 

important qualities for future psychotherapy research; ROM can be conducted in routine 

clinical practice and based on standardized measurement systems, they allow clinicians to 

take an active part in research by using data from their own patients in clinical practice 

(Castonguay, 2013). The use of ROM has been shown to improve outcome in therapy in 

numerous of studies (Amble et al., 2015; Bickman et al., 2016; Bickman et al., 2011; 

Shimokawa et al., 2010; Wampold, 2015). As the patients themselves are the one 

providing feedback on their own progress, ROM has been attributed to increased user 

involvement in mental health services (Ulvestad et al., 2007). In addition to giving insights 

into process and patterns of individual change, for both the patient and the therapist, 

systems for collecting routine practice data can give insights in organizational 

development (Barkham et al., 2010). There exist several systems for collecting, using and 

analyzing outcome data, for instance Outcome Questionnaire system (OQ-system) 

(Lambert, 2015), the Partners for Change Outcome Measurement System (PCOMS) 

(Duncan & Reese, 2015), the Clinical Outcome in Routine Evaluation (CORE) system 

(Barkham et al., 2001) and several others (Kraus et al., 2005; Pinsof & Chambers, 2009). 

As noted by Wampold (2015), the main aim is not to test what system works best but to 

search for the efficacious components in ROM.  

 

 

1.6 The Clinical Outcome in Routine Evaluation (CORE-OM) as a Routine outcome 

measure in adolescence  

  

There is a call for targeted ROM for adolescents in CAMHS. Valid and reliable routine 

outcome measures are key tools in detecting and preventing treatment failure (Lambert et 
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al., 2003). In addition, there is a call for transdiagnostic measures that address comorbidity 

and are sensitive to change. The self-report Clinical Outcomes in Routine Evaluation-

Outcome Measure (CORE-OM) is a well-established measure used in adult psychotherapy 

research and different mental health facilities and counselling services (Barkham et al., 

1998; Barkham et al., 2001; Evans et al., 2002). The CORE-OM items were selected based 

on their clinical significance and sensitivity to detect change in psychological status 

(Barkham et al., 1998; Barkham et al., 2001). The measure is a questionnaire consisting of 

34-items with a 5-point Likert scale from 0 (not at all) to 4 (most of the time). 

Theoretically the CORE-OM consists of four dimensions: Well-being (4 items); 

Functioning (12 items); Problems/symptoms (12 items); and Risk (6 items) (Evans et al., 

2000; Skre et al., 2013). ‘Well-being’ refers to a patient’s sense of life quality and 

emotional health. The items in ‘Problems/symptoms’ concern issues such as anxiety and 

depression symptoms, reactions to trauma, and physical complaints. ‘Functioning’ relates 

to interpersonal, social and general functioning in daily life. There have been found high 

correlations among these three domains (Elfström et al., 2013; Evans et al., 2002; Lyne et 

al., 2006), and it has been recommended that these three dimensions should be combined 

into a general psychological distress scale called All-items-minus Risk (Bedford et al., 

2010). The ‘Risk/harm’ domain concerns items of harm to self and suicidal ideation (risk-

to-self items) and violent behavior and threats towards other people (risk-to-others items) 

(Barkham et al., 2006; Evans et al., 2000). The aim is to help the clinician detect and 

monitor a patient’s intentions of self-harm, suicide and violence. It has been recommended 

that Risk should be monitored separately (Bedford et al., 2010). The second study in this 

thesis aimed at examining the psychometric properties and factor structure of the CORE-

OM in adolescent samples.  

  

  

2 Thesis Aims  

  

This thesis aims to provide new knowledge that can contribute to the evidence base of 

mental health services offered to youths with emotional problems. To reach this aim we 

performed a randomized controlled trial of the transdiagnostic treatment SMART, a six-
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session cognitive behavioral treatment for emotional disorders in adolescents 14-17 years, 

within the context of regular child and adolescent mental health services (CAMHS). The 

thesis also aimed to validate a routine outcome measure by investigating the factor 

structure and psychometric properties of the transdiagnostic measure CORE-OM, as a tool 

in measurement-based care for adolescent populations. Regarding the randomized 

controlled trial, the first aim of this thesis was to investigate the short-term effectiveness of 

the transdiagnostic SMART treatment on emotional symptoms and functioning. Secondly, 

the aim was to investigate the long-term effectiveness and trajectories of change in 

emotional symptoms and functioning over the course of the intervention and a 6 months 

follow-up period. 

  

To provide a better overview of the different studies, a summary of the aims of each paper 

is presented here:  

  

2.1 Paper 1  

In the first paper, we investigated the short-term effectiveness of the 6-weeks SMART 

program in CAMHS, by performing a RCT in three community CAMHS in Norway. We 

investigated effects in internalized symptoms, symptoms of depression, anxiety and 

general functioning. User satisfaction and alliance were also investigated.  

  

2.2 Paper 2  

In the second paper we aimed to validate the CORE-OM in adolescent populations, by 

examining the factor structure and psychometric properties of the CORE-OM in data 

obtained from the CAMHS sample in paper 1, and a sample of high school students.  

Factor structure, reliability and cut-off point were investigated.  
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2.3 Paper 3  

In the third paper the long-term effectiveness of the SMART program, and the separate 

trajectories of anxiety, depression and combined anxiety and depression symptoms were 

investigated over the course of the transdiagnostic intervention described in Paper 1, and 

through 6-month follow-up.  

  

3 Methods  

 

3.1 The SMART study  

 

The data presented and discussed in this thesis is a product of a multi-center study with a 

randomized controlled trial, following CONSORT guidelines (Schulz et al., 2010). In this 

study there were three participating sites; CAMHS Tromsø, CAMHS Stokmarknes and 

CAMHS Bodø. Assessments were completed by youths at pre-waiting list, pre-treatment, 

post-treatment and at 6-month follow-up. A block randomization was used in which 

groups of 5 youths meeting the inclusion criteria were randomized with a 1:1 allocation to 

either wait-list control (WLC) or direct treatment. To ensure blinding of the therapist, 

researchers and the participants to the allocation process, the participants were enrolled 

and assigned to treatment or WLC by administrative staff. The mean duration of WLC was 

6.8 weeks, and the mean duration of the treatment condition was 10.3 weeks (Lorentzen et 

al., 2020). The overall explanations for prolonged treatment time were patients not 

showing up for treatment due to various reasons, vacations, and also therapist sick leave.   

  

3.2 Treatment  

  

The treatment received by the adolescents was the SMART program (Neumer & Junge-

Hoffmeister, 2010a, 2010b). This is a Norwegian version of the GO! program, originally 
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developed and evaluated in Germany (Junge, 2003). The treatment was selected because 

the PhD candidate had used the program over several years in CAMHS as a clinical 

psychologist with good results and positive feedback from the patients, and aimed to do 

research on the program (Lorentzen, 2008). The SMART manual was at the start of the 

study the only freely available transdiagnostic, modularized CBT manual available in 

Norwegian. It is developed for 14–25 years old adolescents and younger adults. SMART is 

based on well supported methods for treating anxiety and depression, with a strong 

emphasis on cognitive restructuring, exposure and activation. Originally, SMART is an 8-

week manual-based modularized CBT program for groups. In this study the program was 

delivered as individual therapy over 6 sessions. The special features of the program are as 

follows: definition of individual treatment goals, activation of personal resources, 

behavioral experiments, information about emotional problems and related coping 

strategies. The materials in the complete version are organized in five modules 

(introduction, depression, anxiety, assertiveness training, and summary, in a total of eight 

sessions). The modularized and flexible organization of the materials allow for the 

program to be shortened to four or six sessions by selecting modules, and can be used both 

in a group or an individual therapy format. These options have been applied in our study. 

All modules, except the assertiveness module (2 sessions) at the end of the original 

program, were employed as an individual standard brief therapy in the outpatient clinics. 

The reason for not employing the assertiveness module was that the WLC and the 

treatment group should initially be of the same duration, and due to health authorities’ 

regulations, waiting time could not exceed 6 weeks for this patient group. We chose the 

modules that were targeting specific depression and anxiety symptoms. Figure 1 shows the 

four modules delivered over 6 sessions, each with a duration of 1.5 hours. The reason for 

delivering SMART in the current project as individual therapy was that the small 

treatment units in Northern Norway make it difficult to collect a sufficient number of 

adolescents for group treatment within a limited timeframe. 
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Figure 1  

SMART as used in the study comprises of four of six sessions consisting of 1.5 hour  

Topic  Introduction  Depression  Anxiety  Summary  

Session nr.   1  2+3  4+5  6  

Topics in 
session  

Four-component of Thoughts, 

bodily reactions, feelings, 

behavior model is introduced 

Personal strengths  

Schedule of the week with 

monitoring behavior and 

feelings used for planning 

positive activities, and 

recognizing patterns.   

All topics in session 1 is used 

every session during the 

program  

Homework from introduction  

Behavioral experiment   

Automatic thoughts and 

classical thought traps  

Cognitive restructuring of 

automatic thoughts  

Information about depression 

(causes, cycles, depressive 

triade, attributional errors in 

depression)  

Information about anxiety. 

Vicious circle of anxiety, 

thoughts, feelings, bodily 

reactions, fight, flight and 

freeze in anxiety.  

Sustaining factors in anxiety  

Avoidance and exposure  

Anxiety diagnosis  

Progressive muscle relaxion  

(Bodyscan)  

Tools to manage anxiety  

Summary, 

feedback  

Homework  Resources/skills  

Personal goals (Social, 

education/work, personally)  

Schedule and planning of 

positive activity  

Schedule and planning of 

positive activity  

Tools to identify Automatic 

thoughts and classical thought 

traps and applying  

Cognitive restructuring of 

automatic thoughts  

List of positive activities  

Schedule and planning of 

positive activity  

Exposure   

Progressive muscle relaxion  

(Bodyscan)  

Tools to manage anxiety  

  

  

  

*Module 4 The assertiveness training is not included in this table, as it is not used in the study. 

 

 



 27 

3.3 Recruitment, sites and therapists  

  

The recruitment of the participating sites was done by the author, travelling to a number of 

different CAMHS presenting the project. The final participating clinics were three 

CAMHS in the north of Norway, Bodø, Tromsø and Stokmarknes, representative for 

public child and adolescent mental health outpatient clinics, covering both urban and rural 

parts of Northern Norway. Adolescents are usually referred to the CAMHS by general 

practitioners. Teams in CAMHS are multidisciplinary and work with diverse ages from 0 

until 18 years old, and have different methods for treating a range of diagnoses in their 

caseload. Overall, twenty therapists participated in delivering the SMART treatment (M 

age = 39.18 years, SD = 10.93, range 24–57, 100% females).  

The therapists had on average 6.8 years of clinical experience (SD = 8.23, range 0–

32 years). Of the 20 therapists, 11 were psychologists, 2 psychology students, 4 

pedagogues, 2 social educators and 1 was a public health nurse. Two of the therapists had 

a two-year specific education and training in CBT.  

  

3.4 Training, supervision, treatment integrity, alliance and user satisfaction  

  

The therapists had a 2-day training course in the use of the SMART manual, led by the 

PhD candidate. The training consisted of lectures, hands-on training, and role play. When 

therapists started using the SMART manual, they had bi-weekly supervision based on the 

Cognitive Therapy Adherence and Competence Scale (CTACS) (Barber et al., 2003). The 

supervision was mainly performed online by Skype by the PhD candidate and the 

copyright holder, who both are trained and experienced CBT therapists and CBT 

supervisors through the Norwegian Association for Cognitive and Behavioral Therapy. In 

the last part of the project, supervision in the Stokmarknes and Bodø sites was performed 

by two highly experienced SMART therapists, one in Stokmarknes, and one in Bodø.   

Before supervision sessions, supervisor and therapists usually scored a video session with 

the CTACS and proceeded to discuss the scores and how to improve competence and 
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adherence. CTACS is a widely employed 21-item scale to measure therapist competence 

and adherence, and was used in the present studies as a part of the training and supervision 

of treatment integrity. The supervision also consisted of scoring the assessments, 

adherence to protocol and tailoring the CBT to each patient by using cognitive case 

conceptualization and feedback from sessions with patients (Neumer & Junge-

Hoffmeister, 2010a). To continuously strengthening treatment integrity, periodic full-day 

booster sessions gathering all therapists were arranged. The administrative staff also 

participated in booster sessions where they shared challenges and solutions to adhere to 

the study protocol. The PhD candidate and the second author on paper 1 and 3, weekly 

monitored the adherence to protocol and had regular meetings to ensure protocol 

adherence. Routines to adhere to protocol was developed for each clinic and continuously 

evaluated and adjusted by the PhD student and the second author on paper 1 and 3 together 

with leaders, administrative staff, and therapists.   

Evaluation of sessions (Neumer & Junge-Hoffmeister, 2010a) was used for measuring 

treatment integrity, alliance and user satisfaction. Following the SMART manual, this 

measure was completed after each session and at the end of therapy. Patients rated aspects 

of each session on topics concerning specific content and satisfaction with the session on a 

Likert scale from 1 “very unsatisfied” to 5 “excellent”. The aim is to give the therapist 

opportunity to adjust therapy, alliance, content and relevance in close collaboration with 

the patient. In order to secure that treatment integrity was measured as near as possible to 

adherence of the elements in the treatment manual, the patient rated the Evaluation of 

sessions questionnaire addressing specific elements of each session (Likert scale from 1 

“very unsatisfied” to 5 “excellent”). An adherence score was calculated, reflecting the 

degree (in percentage) to which each of the elements in the SMART manual had been 

included in the sessions (see Table 1, page 5 in paper 1). Three items from the Evaluation 

of sessions questionnaire were used for measuring therapeutic alliance: “I liked today’s 

session” and “I felt understood by the therapist” (Likert scale from 1 to 5, ranging from 

negative to positive). Furthermore, items from the End of the therapy questionnaire were 

used as measures of therapeutic alliance: “Therapist’s competence and presentation 

were”, “Therapist’s understanding was” and “Therapist’s openness was” (Likert scale 

from 1 to 5, ranging from negative to positive). Finally, as a measurement of user 

satisfaction, two questions from the Evaluation of therapy questionnaire were employed: 
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“Overall the course was” (Likert scale from 1 to 6, ranging from negative to positive) and 

“I would recommend this course to others” (Yes/No).  

  

3.5 Samples and data collection  

  

The initial sample is the same in paper 1 and 3, and constitutes the clinical sample of paper 

2. The overall analyzed sample comprised of 145 adolescents 14–17 years old (M = 15.72, 

SD = 1.14, 90.3% females), recruited from referrals to three Norwegian public child and 

adolescent mental health outpatient clinics (CAMHS) between January 2012 and 

November 2016. Information about the study was presented to the participants during the 

routine intake procedure of the clinic. All adolescents and parents of children under 

16 years, and adolescents over 16 years signed informed consent and received the 

Strengths and Difficulties Questionnaire (SDQ). 

Being the same sample, the inclusion criteria in the clinical sample were the same in paper 

1 and 3 and for the clinical sample in study 2. Inclusion criteria were 1) age between 14 

and 17 years; 2) a probable diagnosis of emotional disorder as indicated by a score of at 

least 6 on SDQ emotional problems subscale; and 3) maintenance of a maximum waiting 

time for necessary medical care of 6 weeks given by Norwegian health authorities. 

Exclusion criteria were 1) a diagnosis of pervasive developmental disorder (PDD); 2) 

psychotic symptoms; 3) anxiolytic or anti-depressant medication effects during the 

treatment period; and 4) patients who did not speak the Norwegian language. In paper 2, 

the inclusion criterion for the non-clinical sample was being a student at a junior or senior 

high school, while the exclusion criterion was that the adolescent could not read or write 

Norwegian fluently. The inclusion criteria in the clinical sample were the same as in paper 

1 and 3. 

A total of 199 adolescents were found eligible for the study and were asked for informed 

consent. Of these, 36 did not consent, 7 were excluded due to exclusion criteria (1,2,3,4), 

11 withdrew from the study. The remaining sample of N = 163 were block randomized 

into direct treatment, or six-week wait-list. The participants who did not receive the 

intervention are accounted for in paper 1 in the consort diagram. Of the persons that did 

not receive the intervention, 11 adolescents withdrew their consent. When withdrawing, in 
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line with the consent (approved by the regional ethics committee), the patient`s data was 

deleted and were not be used as data in the analysis when withdrawing. Four of the 

patients did not meet the inclusion criteria for participating in the study (Suicidality, 

psychosis and PDD). Three of the patients chose not to receive the intervention, since they 

were referred to other interventions in CAMHS as they were unable to wait for six weeks. 

These three patients were originally assigned to the wait-list but it turned out that they 

could not wait six weeks before receiving necessary medical help. This violated the 

inclusion criteria of being able to wait for six weeks, hence they did not meet the inclusion 

criteria for participating in the study anymore. This will be further elaborated in the 

discussion section. 

In paper 2, the clinical sample was the same as in paper 1 and 3, with a small difference in 

the sample size (n=140, (age 14–17, M = 15.72, SD = 1.15), out of which there were 13 

boys (9.3%) and 127 girls (90.7%)). The non-clinical sample (n = 531) was recruited from 

four junior high schools and four senior high schools in both urban and rural areas in 

North Norway. The schools were randomized and drawn, and data were collected until at 

least 65 participants from each class grade were included. In the non-clinical sample (age 

14–18, M = 15.91, SD = 1.45), there were 273 (51.4%) boys and 258 (48.6%) girls. The 

response rate on school level was 83.3% (5 junior high schools of a total of 6 consented) 

and 71.4% (5 out of 7 senior high schools consented). This information was not included 

in paper 2 due to limited space. Although the sampling procedure was systematic, the non-

clinical sample should be viewed as a convenience sample. This sample was recruited as a 

part of a master thesis supervised by the PhD candidate, exploring psychometric properties 

of CORE-10. For more detailed information see Solem & Moen (2015).  

  

3.6 Research ethics   

  

The study was performed in compliance with the Helsinki Declaration for research on 

humans (World Medical Association, 2013) and its later amendments or comparable 

ethical standards. Permission to perform the study was applied for and was approved by 

the Regional Ethics Committee (REC North) in 2011 (Reference number 2011/1937). The 

study of CORE-OM in paper 2 was also applied for in REC north, and the response was 
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that we did not need additional approval from REC North because it was a psychometric 

investigation of instruments/anonymous routine data.   

According to the Health Research Act (Helseforskningsloven, 2008) and national ethical 

guidelines (NEM; National Committee for Medical and Health Research Ethics; NESH; 

The National Committee for Research Ethics in the Social Sciences and Humanities) 

(NESH-Guidelines, 2016), all participants need to understand all aspects of a research 

project, including the purpose and consequences of participation. In this project, we 

included adolescents 14-17 years old. The adolescents under 16 years do not have the legal 

competence to give informed consent alone and are thus, by definition, labelled a 

“vulnerable group” (NESH-Guidelines, 2016). The clinical sample from CAMHS in 

Studies 1-3 participated and consented according to the regulations governing the research 

project, with written parental consent provided for those under age 16 in addition to the 

participants (REC North, Reference number 2011/1937). In the events of high scores on 

symptom and risk items, these were addressed by the responsible therapist or counsellor. 

We obtained informed consent from all individual participants included in the study, and 

informed consent from both parents and adolescents under 16 years of age.  

In the school sample the school was told to inform the students where they could get help 

if they needed someone to talk to, that it was voluntary to participate, and that their 

response would be kept anonymous (see Solem & Moen (2015) for further information). 

 

3.7 Registration and financing of the study 

 

The study was planned in 2011 and, and received preliminary funding in 2012 from the 

Regional Centre for Child and Youth Mental Health and Child Welfare (RKBU North), and 

from January 2013 and onwards the study was fully funded by the Northern Norway Regional 

Health Authority (Helse Nord) health trust research fund. 

After receiving permission for the study from the regional committee, the project was 

registered in EUTRO, the database for internal control and registering of ongoing research 

projects at the faculty of health sciences at UiT- The Arctic University of Norway. 

Registration was done in 2012, and the ID of the current research project in EUTRO is 
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2620.00012. Going back in the correspondence concerning the registration of the project, it is 

obvious that registration of research projects for internal control in 2012 was new both to the 

Faculty of Health Sciences and at The Department of Psychology, since all registration of 

ongoing projects at the department was performed simultaneously. The project was registered 

in Clinical Trials.gov (Identifier: NCT02150265) on May 29, 2014, two years after the project 

preliminarily commenced, and one year after the project was fully financed and fully 

launched, when the project leader became aware of the necessity to register the project in this 

database.  

According to the registration the primary outcome measure is: “Status of primary emotional 

disorder based on the Development and Well-Being Assessment (DAWBA) interview 

schedule with parents and youths [Time Frame: At recruitment, before treatment start and at 6 

months follow-up]. The dissonance between the trial registration and the actual study could 

solely be explained by the lack of knowledge of the importance of trial registration, as well as 

the sensitivity of time in registration of clinical trials. The research group specified early in 

the planning process how the analysis with the SDQ actually should be performed. Important 

decisions on details that have been made during the study should have been registered in time, 

and updated consequently.  

 

3.8 Measures   

3.8.1 Issues concerning choice of measurements for study entry and outcome measures 

The change in primary measure was decided before the analysis of the data. Additionally, the 

power analysis in the initial study protocol was performed with continuous variables. The 

inclusion criteria, SDQ, is a part of the DAWBA package. The clinician-generated diagnoses 

in this study and the results from the DAWBA bands differed, and it was decided that the 

most reliable and resource manageable solution was to use DAWBA bands. In the studies 

constituting this thesis the DAWBA diagnosis is solely used for description of prevalence in 

the sample, and not as an outcome variable. The candidate has parallel to the studies presented 

in this thesis, supervised two master theses looking at the prediction of the instruments on 

diagnosis used in this study (Nakken, 2021; Skogly, 2015). These data will be further 

analyzed and described in a future paper along with clinician generated diagnosis and 
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DAWBA. When it comes to the multi-informant possibilities in SDQ and DAWBA, patients’ 

ratings only, were used due to data quality from the informants. Collaboration with clinicians 

and management was central in the planning and execution of the study all the way to the 

choice of instruments. It was important that the study and instruments were feasible for the 

clinics. As a measure of depression, the BDI II (Beck et al., 1996) was chosen since this was 

already in frequent use and acceptable for the clinics. The other measure considered to 

measure depression was the Norwegian translation of the Mood and Feelings Questionnaire 

(MFQ) (Richter & Sund, 2013) that also has documented good psychometric properties, 

however only for adolescents 13-15 years of age. A Norwegian validation for adolescents of 

BDI II, based on the present sample and a school sample is planned and approved through 

REC north (reference number 2011/1937). As a measure of functioning, CGAS was already 

routinely in use in one of the clinics. MASC was chosen as an anxiety measure, and CORE-

OM as a transdiagnostic measure for emotional problems. CORE-OM was already in use in 

the university clinic at UiT for adolescents (Solem & Moen, 2015), and there was a need to 

validate the instrument accordingly. Further descriptions of the instruments follow. 

The same measures were employed in study 1 and 3, and were administered at pre-wait-list, 

pre-treatment, post-treatment, and at six-month follow-up. Study 2 was a validation of CORE-

OM only.  

 

3.8.2 Measures used in the study 

 

Development and Well-Being Assessment (DAWBA) (Goodman, Ford, Richards, et al., 

2000), translated to Norwegian language by Heiervang and colleagues (Brøndbo et al., 

2013). DAWBA was a routine instrument in the intake procedures at the participating 

clinics during the recruitment period of the study. It is a diagnostic interview performed by 

web in this study. The interview can be performed both multi-informant (parents, school), 

or only by the patient. It contains both open- and closed-ended questions. In this study, 

only closed-ended information from the patients was used with the purpose of assessing 

diagnosis. It was administered at pre-wait-list, pre-treatment, post-treatment, and at six-

month follow-up, as part of the DAWBA package. When completed online, DAWBA uses 

computer algorithms to suggest the likelihood of diagnoses resulting in band levels 

corresponding to the prevalence of the disorder (Goodman et al., 2011). The bands range 
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from levels 0–5 and are dichotomously combined to either ‘absent’ (levels 0–3; < 0.1 to 

15% probability of disorder) or ‘present’ (Levels 4–5; ~ 50 to > 70% probability of 

disorder). As mentioned in paper 1 (page 3), Goodman and colleagues (2000) reported that 

DAWBA could discriminate between community and clinical samples of youth. Goodman 

et al. (2011) found that the DAWBA bands were well suited to find an approximate 

prevalence of disorders. Comparing the computer-generated DAWBA bands to clinician-

rated diagnoses, Goodman et al. (2011) found that DAWBA underestimates the actual 

prevalence on a group level. Agreement on an individual level showed kappa values that 

were usually between 0.4–0.7, sensitivity 0.4–0.8, specificity 0.98–0.99, positive 

predictive values 0.5–0.8 and negative predictive values 0.96–0.99.  

 

The Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997), Norwegian 

language versions published in 1999, based on a translation and back-translation by 

Heiervang and colleagues (Eidstuen & Kornør, 2017). The main inclusion criteria and the 

primary outcome measure for emotional symptoms was the SDQ emotional symptoms 

subscale. The SDQ was administered at pre-wait-list, pre-treatment, post-treatment, and at 

six-month follow-up, as part of the DAWBA package. The version used in Study 1 and 3 

was the self-rated SDQ for 11 to 17-year-olds with five subscales. SDQ is a questionnaire, 

using a 3-point Likert scale, from 0 (not true) to 1 (somewhat true) to 2 (certainly true), 

giving a maximum score of 10 covering emotional and behavioral symptoms as well as 

computing an impact score. In this study we used the emotional symptoms subscale as 

inclusion criteria and a primary outcome measure. Goodman (2001) suggested a cut-off on 

the emotional problem subscale of 6/7. The scale has shown acceptable reliability and 

adequate internal consistency (Brøndbo et al., 2011; Bøe et al., 2016; Goodman, 2001). 

We used the norms from a Norwegian study (Rønning et al., 2004) to select 6 as the cut-

off for study-entry. A cut-off of 6 has been shown to be appropriate to identify adolescents 

with emotional problems (Van Roy et al., 2006). In Rønning (2004) there were different 

prevalence on emotional disorders for boys and girls. Scores above cut-off on the SDQ can 

be used as a “warning signal” for initiating treatment (Goodman, 1997, 2001). SDQ is an 

overly used screening instrument and has satisfactory psychometric properties (Bøe et al., 

2016; Goodman, 2001; Muris et al., 2003). The SDQ includes both multi-informant 

possibilities, and measures of impact (Goodman, 1999). However, adults and teachers are 

found to be insensitive to youths’ emotional symptoms, and might have limited insight 

concerning important arenas in adolescent´s daily life (e.g., the parent’s impression of 
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their child’s school situation). Hence, youth self-report of emotional symptoms is 

considered to be the best source for identifying emotional problems (Aebi et al., 2017; 

Angold, 1989; Berg‐Nielsen et al., 2003; Goodman, Ford, Richards, et al., 2000).  

The sensitivity and specificity differ between studies with different samples (Brøndbo et 

al., 2011; Goodman, Ford, Simmons, et al., 2000; Hysing et al., 2007; Mathai et al., 2004). 

In the CAMHS North Study in Norway (Brøndbo et al., 2011), the emotional problem 

scale showed the lowest sensitivity. In this study the participants already had status as 

patients in CAMHS and SDQ emotional symptoms score was not used for diagnostic 

purposes, but to assess who would want to receive SMART treatment for emotional 

problems.  

The Children’s Global Assessment Scale (CGAS) (Shaffer et al., 1983), Norwegian 

language version (Hanssen-Bauer et al., 2007), was used as a secondary outcome measure 

for general level of function and was scored pre-wait-list, pre-treatment, post-treatment, 

and at six-month follow-up. The CGAS is a therapist-scored rating scale evaluation global 

functioning on a continuum ranging from 0 to 100, where higher scores indicate a higher 

level of function. CGAS has shown good psychometric properties (Schorre & Vandvik, 

2004). In the present study each child’s clinical profile was scored blindly by a group of at 

least 3 trained clinicians. The average of the clinician scores was employed, to ensure the 

stability of the CGAS scores. The clinicians were experienced CGAS raters, through 

routine clinical practice. In the present sample this was reflected through a high degree of 

reliability across CGAS raters (Intraclass Correlation= .97). 

Clinical Outcome in Routine Evaluation-Outcome Measure (CORE-OM) (Evans et al., 

2000), Norwegian language version (Skre et al., 2013), was used as a secondary outcome 

measure for general symptom pressure and risk of suicide and self-harm and was 

distributed at pre-wait-list, pre-treatment, post-treatment, and at six-month follow-up. 

CORE-OM is a questionnaire with 34 items employing a 5-point Likert scale from 0 to 4, 

with higher scores indicating an increased symptom pressure. Skre et al. (2013) suggested 

a cut-off point of 1 for discriminating between clinical and non-clinical populations in 

adult populations. It has been demonstrated that CORE can be read and understood by 

Norwegian users from 14 years old and upwards (Skre et al., 2013), and can thus be 

applied in this sample. CORE has shown good psychometric properties (Evans et al., 

2000; Skre et al., 2013). A validation study on an adult Norwegian sample concluded that 
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CORE-OM has the same psychometric properties as the English version (Evans et al., 

2000; Skre et al., 2013). However, confirmatory factor analyses in both adult Norwegian 

and British samples indicated an unintended “method factor” formed by positively 

formulated items across theoretically derived subdomains in the CORE-OM (Lyne et al., 

2006; Skre et al., 2013). 

Beck Depression Inventory, second edition (BDI-II) (Beck et al., 1996), Norwegian 

language version, was distributed at pre-wait-list, pre-treatment, post-treatment, and at six-

month follow-up. In this study it was used as a secondary outcome measure for depression. 

BDI-II is a 21-item self-report questionnaire that can be used from ages 13 to 80 years. 

Items are rated on a 4-point Likert scale from 0 to 3, giving a maximum score of 63 (Beck 

et al., 1996). Suggested cut-off ranges are between 14 and 19 for mild depression, 20–28 

for moderate depression and 29–63 for severe depression. BDI-II has shown good 

psychometric properties (Osman et al., 1997; Steer et al., 1998; Aasen, 2001). However, it 

has not to date been validated in a Norwegian adolescent sample. 

Multidimensional Anxiety Scale for Children (MASC) (March et al., 1997), Norwegian 

language version. It was translated to Norwegian by Arnulf Kolstad at the NTNU: 

Norwegian University of Science and Technology in cooperation with the owner of the 

test Multi-Health Systems (Villabø & Neumer, 2017). There is no documentation of year 

or procedures for the translation. The candidate was licensed by Multi-Health Systems to 

use the Norwegian translation. MASC was used as a secondary outcome measure for the 

degree of anxiety, and was distributed at pre-wait-list, pre-treatment, post-treatment, and at 

six-month follow-up. The MASC is a 39 item self-report questionnaire measuring 

symptoms of anxiety, and was developed for children and adolescents between ages 8 and 

17 years. Items form 6 subscales and are rated on a 4-point Likert scale from 0 to 3, with 

higher scores indicating a higher degree of anxiety. In the present study, we used the total 

score, converted to a t-distribution centered at approximately 50. MASC has shown good 

psychometric properties (March et al., 1997; Rynn et al., 2006). 

Evaluation of sessions (Neumer & Junge-Hoffmeister, 2010a) was used for measuring 

treatment integrity, alliance and user satisfaction, and was distributed after each session 

and at the end of therapy. The SMART manual suggests an evaluation after each module, 

where the patient rates aspects of specific content and satisfaction with the session on a 

Likert scale from 1 “very unsatisfied” to 5 “excellent”. However, in this study we 
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performed Evaluation of sessions after every session, as a feedback tool with the intention 

that the therapist adjusts therapy, alliance, content and relevance in collaboration with the 

patient. 

 

3.9 Analysis  

  

Statistical power and expected attendance rate were underlying the considerations for 

calculating the initial sample size of 160. As mentioned in paper 1, the minimum required 

sample size for the comparison of group averages in two groups (two-tailed t-test with a 

0.01 significance level, statistical power 0.80, and an expected effect size on difference in 

mean scores between groups d = 0.60) was calculated to be 58–67 patients in each group 

(Machin et al., 2011). The estimated effect size was set as an average effect size of 0.67, 

estimated by the study summarizing existing research on CBT with children and 

adolescents by Weisz and colleagues (2006). The attendance rate was estimated to be 

80%. As mentioned in paper 1 this was based on data from a counselling service for young 

people in the same geographic area that had a no-show rate of 12–17% (Wang et al., 

2007). Consequently, we needed to recruit 160, to treat the necessary 126 patients.  

In paper 1 missing data was handled by reporting the results as an intention-to-treat 

analysis (Hollis & Campbell, 1999) as suggested in the CONSORT 2010 statement 

(Schulz et al., 2010). In paper 1, when data was missing, outcome variables were imputed 

using multiple imputation (MI). When it is reasonable to assume that data are missing at 

random, MI has been suggested to be the recommended imputation technique (Del Re et 

al., 2013). Imputations of missing data were based on predictive mean matching using the 

MICE package for R (Van Buuren & Groothuis-Oudshoorn, 2010). Each imputation was 

chosen from a random draw among the 5 observations that were closest to the value 

predicted by the imputation model. Both outcome and demographic variables were used to 

predict (other) outcome variables. The linear mixed model’s procedure analyzed each of 

the 50 imputed datasets separately, and the results were pooled using standard procedures.  

In paper 1, linear mixed model analysis (Singer & Willett, 2003) was used to test for the 

effects of the SMART treatment in paper 1 and 2 in somewhat different ways. In paper 1, 
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the data were analyzed as hierarchical with measurement occasions (level 1; pre and post) 

nested within individuals (level 2). A random intercept was included in the model, but no 

random slope was included because measurement was only performed twice. A test of the 

significance of the time by group interaction is used as a test of whether the SMART 

group and the control group change in different ways from pre- to post-treatment. To 

adjust for the individual probability of being randomized directly into treatment (the 

SMART group), a separate analysis was done. This analysis however, showed no 

difference from the main analysis.   

By using the pooled standard deviation of the pre-measurement for the standardization, 

effect sizes with 95% confidence intervals were computed as a standardized difference 

between the group’s gain scores (Hedges’ g) (Hunter & Schmidt, 2004). To test pre-

treatment differences between the groups linear mixed models, one-way ANOVA, or chi-

square tests was used, depending on the situation. The same methods were used to 

compare dropouts after pre-treatment with nondropouts on demographic variables and pre-

treatment outcome variables. To asses clinical and significant change on the SDQ in both 

paper 1 and 3 the Reliable Change Index (RCI) was used (Jacobson & Truax, 1991) 

together with the clinical status on the SDQ emotional problems variable at post-treatment 

or follow-up (5 or less vs. 6 or more). The cut-off was based on a study by Rønning et al. 

(2004) with adolescents from the same region as the present study. In paper 1, IBM SPSS 

v24 were used for all analyses, and .05 was generally set as the significance level.  

In paper 2 the analysis was essentially divided into five parts: 1. Factor analysis: Here we 

split the sample into two random halves. The first half was used to do an exploratory 

factor analysis (EFA), and the second half was used to test the model selected in the EFA 

in a confirmatory factor analysis. The model selection process was based on standard 

model fit criteria. 2. Reliability analysis: Internal consistency for the scales in the selected 

model was evaluated by computing McDonald’s omega for ordinal items. We also 

investigated potential “weak” items within the scales by studying the omega if item 

deleted and the item to total correlations. 3. Measurement invariance: We tested 

measurement invariance for the gender variable using the non-clinical sample. Here a 

configural model and a scalar model was compared, and since full scalar invariance was 

not achieved, partial scalar invariance was also evaluated by highlighting a few items that 

might have caused the scalar non-invariance. 4. Gender differences: The difference 

between boys and girls was compared using a Z-test based on the latent means from the 
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final partial scalar model. 5. A clinical cut-off score was computed based on a formula 

from Jacobson and Truax (1991):  

!"# − %&& = (! ∙ *" +(" ∙ *!
*! ∙ *"

 

where Mc and Mn are the descriptive means for the clinical and non-clinical groups 

respectively, and Sc and Sn are the standard deviations in these two groups.  

In paper 3 we also used linear mixed model analysis (Singer & Willett, 2003). This time to 

test the group by time and time effects; measurement occasion (level 1; pre, post and 

follow-up) is nested within individuals (level 2). In the analysis of paper 3, time was 

treated as a continuous variable, represented as the number of days that had passed since 

the baseline for the different measurement occasions. A random slope model was used. In 

order to get model-based predictions for each treatment condition on each measurement 

occasion, we computed estimated marginal means and standard errors in a linear mixed 

model analysis where time was treated as categorical. To compute the effect sizes at 

follow-up in paper 3, effect sizes for the time by group effect and the time effect were 

computed as the unstandardized coefficient (computed by the LMM analysis) divided by 

the pooled within-group standard deviation at baseline. Since the unstandardized 

coefficient was given in change difference per day or change per day, this ratio was 

multiplied by the average number of days from baseline to the follow-up measurement in 

the total sample, see Feingold (2013). Accordingly, follow-up effect sizes were calculated 

after 327 days had elapsed since baseline (minimum = 151, maximum = 632) (Lorentzen 

et al., 2022).  
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4 Summary of the papers  

4.1 Summary paper 1  

Lorentzen, Veronica; Fagermo, Kenneth; Handegård, Bjørn Helge; Skre, Ingunn; 

Neumer, Simon-Peter. A randomized controlled trial of a six-session cognitive 

behavioral treatment of emotional disorders in adolescents 14–17 years old in child and 

adolescent mental health services (CAMHS). BMC Psychology 2020; Volum 8 (1). ISSN 

2050-7283.s 1 - 12.s doi: 10.1186/s40359-020-0393-x  

Objectives 

This study aims to investigate effectiveness of a 6-week, transdiagnostic cognitive 

behavioral therapy (CBT) for anxiety and depression in adolescents, the Structured 

Material for Therapy (SMART), in naturalistic settings of child and adolescent mental 

health outpatient services (CAMHS). The objective of Study 1 was to examine the 

effectiveness of the SMART in adolescents aged 14 to 17 who had been referred to 

CAMHS, and who reported clinically significant emotional symptoms. Adherence was 

measured to ensure that the therapy was delivered according to the SMART protocol. 

The effectiveness was investigated by comparing pre to post changes in the treatment and 

the wait-list group on several domains: general clinical status measured with the CORE-

OM, psychological functioning rated on the CGAS, and emotional symptoms defined by 

the SDQ, depression as measured by the BDI and anxiety as measured by the MASC 

Results  

The Adherence score indicated high levels of adherence to the manual with a high 

completion of the elements of the SMART model. Those elements receiving lower scores 

were group exercises in the original program. These were adjusted in different ways in the 

individual treatment provided in this study. The vast majority of patients were female, 

hence comparison between genders could not be performed. A third of the patients in the 

treatment group (CBT) improved their score on the main outcome measure (SDQ), 

compared to slightly more than a tenth in the WLC. According to criteria for clinical 

improvement or recovery, clinically significant and reliable change was experienced by  
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17.7% in the CBT condition, compared to 5.8% of patients in the WLC condition. No 

patients experienced deterioration. For patients in the treatment group, in addition to the 

main outcome measure of internalization symptoms (SDQ), statistically significant 

treatment effects were demonstrated on the measures of general functioning (CGAS) and 

anxiety symptoms (MASC). On measures of depressive symptoms, (BDI-II) and general 

clinical status (CORE-OM), no significant change was observed.  

Conclusion  

Results from this RCT of a manualized 6 session transdiagnostic treatment delivered in 

CAMHS are promising. They indicate that short-term CBT for youths with emotional 

problems may be more effective than no treatment. Further investigations may be needed, 

but SMART can be considered as an option of a first step in a stepped care model of 

treatment of anxiety and/or depression in CAMHS. The rates of recovery highlight that 

two-thirds of the patients may need additional treatment to support further improvement. 

Furthermore, the effectiveness of 6 session SMART to improve depressive symptoms was 

not supported, although there were significantly positive effects for anxiety, functioning 

and emotional problems. Further research is needed employing the full-scale SMART 

program to tailor the optimal additional interventions for these patients.  

 

4.2 Summary paper 2  

Lorentzen, Veronica; Handegård, Bjørn Helge; Lillevoll, Kjersti; Solem, Kenth; 

Moen, Connie Malén; Skre, Ingunn. CORE-OM as a routine outcome measure for 

adolescents with emotional disorders: factor structure and psychometric properties. BMC 

Psychology 2020;  

Volume 8 (86). ISSN 2050-7283.s 1 - 14.s doi: 10.1186/s40359-020-00459-5  

Objectives   

There is a need for valid routine outcome measures that can be used in measurement-based 

care for adolescents.  
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To bridge this gap, this study examined the factor structure and psychometric properties of 

the CORE-OM in two samples of Norwegian adolescents (age 14–18): youths referred for 

treatment of emotional problems in CAMHS (N = 140) and high school students (N = 531). 

No previous study has evaluated the factor structure and psychometric properties of 

CORE-OM in an adolescent population. Since CORE-OM and the abridged version, 

CORE-10, are widely used as instruments for measurement-based care and session-to-

session outcome tracking, also in clinics and counselling services receiving youths, an age-

specific validation is needed.  

The aims of this paper are to study the CORE-OM factor structure, reliability, gender 

invariance, comparing factor means for boys and girls, and presenting adolescent clinical 

cut-off scores. 

Results  

The best fitting model from the CFA could only partially confirm the theoretical model the 

CORE-OM was developed upon. The model included five factors, as opposed to four 

factors in the theoretical model, and the content of the factors differed to some extent from 

the original: 1) General problems that included most of the items from the 

Symptoms/Problems scale and some of the items from the original Functioning scale. The 

original Risk-scale was split in two: 2) Risk to self, and 3) Risk to others. A new factor 

emerged containing all items that were positively framed: 4) Positive resources, and 

finally items from the original Function scale relating to interpersonal problems loaded on: 

5) Problems with others. The items originally belonging to the theoretically constructed 

Well-being scale were distributed on the scale’s General problems, Positive resources and 

Functioning in the confirmatory factor analysis. The clinical cut-off score based on the 

calculated total score of all items was higher than cut-off scores reported from adult 

samples. Gender differences were found, both for the all-item total and for the general 

problems cut-off score. The measurement invariance analysis for gender showed that 

gender comparisons should not be performed without modification of the scale. 

 

 

 



 43 

Conclusion  

These factor analyses of the CORE-OM in adolescent samples yielded a five-factor 

solution, proposing new subscales concerning positive resources and problems with others. 

A new 17 item general problems/symptoms scale, where positively framed items were 

removed, is believed to be a more valid measure of psychological distress than the original 

scale that included positively framed items. Developers of self-report instruments should 

be reluctant to reverse items, if the intention is not to study reversed items separately. The 

general emotional problem and the positive resources scale should be modified if means 

for gender should be compared. However, the low number of boys in the clinical sample 

may constrain the generalizability of gender specific results from this study. The higher 

cut-off scores found in these adolescent samples, as compared to adult samples, could 

reflect that adolescents generally have higher levels of distress or lower threshold to report 

problems. 

 

4.3 Summary paper 3  

Lorentzen, Veronica; Fagermo, Kenneth; Handegård, Bjørn Helge; Neumer, Simon-

Peter; Skre, Ingunn. Long-term effectiveness and trajectories of change after treatment with 

SMART, a transdiagnostic CBT for adolescents with emotional problems. BMC Psychology 

2022; Volume 10 (167). ISSN 2050-7283.s 1 - 18.s doi: 10.1186/s40359-022-00872 

 

Objectives  

 

This study followed the separate symptom trajectories for youths with diagnoses of 

anxiety, depression, and comorbid anxiety and depression through the course of a 

transdiagnostic CBT intervention, and at 6-month follow-up.  

Trajectories of symptom (SDQ emotional, BDI-II, MASC and CORE 17 items) and 

functioning (CGAS) change from baseline to follow-up were examined. Furthermore, 

treatment by time (pre-therapy, post-therapy and 6-month follow-up) interactions, effects 

of time (WLC vs CBT), and diagnostic group (anxiety vs depression vs combined anxiety 

and depression vs no diagnosis) by time interactions were evaluated. 
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Results  

The results showed a highly significant change in the sample for all outcome variables. 

Effect sizes on the time variable were largest for general functioning (CGAS), with a 

predicted change after 327 days corresponding to 2.19 standard deviations (SD) increase 

on the CGAS. Furthermore, results showed a decrease equal to 2.10 SD change in 

emotional problems measured on the SDQ. Both depressive symptoms (BDI-II), anxiety 

symptoms (MASC), and general symptom load (CORE-17 items) decreased corresponding 

to a change of around 1 SD. The results showed no significant time by diagnostic group 

interactions for any of the outcomes, indicating similar patterns of change in the separate 

diagnostic groups. The intervention group by time interactions from baseline to follow-up 

indicated that waiting 6 weeks for treatment had no impact on the effect of the treatment. 

However, symptom score before treatment predicted symptom score at follow-up.  

Conclusion  

The main finding from this study following adolescent patients with emotional problems 

from pre-treatment, through 6 weeks transdiagnostic CBT, to 6-month follow-up was that 

six weeks of transdiagnostic treatment with the SMART program for emotional problems 

showed promising effects at 6-month follow-up for some of the patients. The patients 

showed a large reduction in general emotional symptoms as measured by the SDQ 

emotional scale, and growth in daily functioning as measured by the CGAS. Furthermore, 

this transdiagnostic treatment for anxiety and depression had equal effects on depressive 

and anxiety symptoms at follow-up. The fact that there were no significant differences in 

change trajectories between groups may indicate that the treatment seems to target all 

groups well. However, since symptom score before treatment predicted symptom score at 

follow-up, we advise that the treatment of the comorbid group with both anxiety and 

depression, which also had the highest symptom score before treatment, should be given 

special consideration. Furthermore, the effect sizes in a within-subjects design should be 

interpreted with caution. Further investigations should also be done to address the needs of 

the patients who did not show improvements. The high attrition rate from post to follow-

up must be taken into account when interpreting the results. 
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5 General discussion  

 

The main aim of this thesis was to provide new knowledge that can contribute to the evidence 

base of mental health services offered to adolescents. In the three studies included in this 

thesis, the short- and long-term effectiveness and trajectories of change of a brief CBT for 

adolescents with emotional problems have been investigated. Furthermore, the validity of an 

outcome measure for use in youth populations was investigated. 

In paper 1 the post-effects of a 6-week SMART treatment showed statistically significant 

treatment effects for anxiety symptoms and general functioning compared to wait-list 

controls at post-treatment. Clinically significant change in emotional problems (SDQ) was 

observed significantly more frequently in the treatment condition at post-treatment. In 

paper 3 the main findings at 6-month follow-up were, firstly, that six weeks of 

transdiagnostic treatment for emotional problems yielded recovery in nearly half the 

patients; and clinically significant or reliable change in nearly one third, according to the 

main inclusion criterium SDQ emotional symptoms scale. Secondly, almost half the 

patients had normal functioning according to the outcome measure CGAS at follow-up. 

More specifically, the within effect sizes of change from baseline to follow-up in 

emotional symptoms, functioning, general psychological distress, depressive and anxiety 

symptoms were all relatively large. According to the results in paper 1 the patients 

reported satisfaction with the overall treatment and with the alliance to the therapist. 

However, the attrition was high at follow-up and further treatment for the patients who 

didn’t have effect should be given attention both clinically and in further research. 

 

Magnitude of effects: After six weeks of SMART treatment, the magnitude of the post-

treatment effect sizes was moderate to small on the measures of emotional problems, 

general functioning and anxiety symptoms. The depressive symptoms and general clinical 

outcome improved, but there was no statistically significant difference between the 

treatment and wait-list conditions on these measures. The rates of recovery were 

somewhat lower than what is expected for CBT efficacy trials for single-disorder 

treatments (Weisz et al., 2017), where the majority of studies show moderate to large 

effects targeting anxiety and depression (James et al., 2020; Kendall & Peterman, 2015). 
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However, it must be taken into consideration that these studies were efficacy studies, and 

in our effectiveness study, we targeted both anxiety and depression with a short treatment. 

Further, the SDQ emotional scale and MASC showed comparable effects to those found 

by Weisz and colleagues (2017), and lay slightly above the effects shown by Weisz and 

colleagues (2013) of therapies delivered in the setting of ordinary clinical care. The 

present results are promising compared to effect sizes in effectiveness studies performed in 

ordinary clinical practice (Weisz, Kuppens, et al., 2013). Compared to a report showing 

treatment as usual after six months of treatment in one of the participating CAMHS 

(CORC, 2018), our study showed comparable effects after only six sessions of treatment 

according to the rate of change on the SDQ and CGAS. 

In the 6-month follow-up, the improvement seems to have continued from post-treatment 

to follow-up. The magnitude of the observed changes indicates a significant drop of 

emotional symptoms, both anxiety and depression, and psychological distress, on all 

measures, and a heightening of psychological functioning. The analysis from baseline to 

follow-up showed a highly significant change in the overall sample for all outcome 

variables (emotional symptoms, functioning, general psychological distress, depressive 

and anxiety symptoms), and the within effect sizes were all well above what Cohen 

characterized as large effects. There are few comparable effectiveness studies with similar 

participants, clinical settings, treatment duration, and transdiagnostic treatment, but the 

changes shown in our study are in line with those found in a meta-analysis of durability of 

effects of treatments for emotional disorders after 1-year follow-up (Rith-Najarian et al., 

2019). These findings of so- called “sleeper effects” with growing ES from post to follow-

up are also consistent with the findings of long-term outcomes for youth CBTs targeting 

anxiety on the CGAS and MASC in the Coping Cat study conducted in CAMHS in 

Norway consisting of  a 12-session treatment solely focusing on anxiety treatment (Villabø 

et al., 2018). It is important to note that the ES from study 1 was calculated between the 

treatment and the wait-list group, while the ES in paper 3 was calculated as a within group 

ES, and thus comparing these ES should be done with caution. The results for the present 

study are also comparable to those found at 6-month follow-up after CBT for depression, 

as measured with the BDI presented by (Stice et al., 2010). In addition, the effects are 

comparable to similar studies showing moderate to large effects on CBT targeting anxiety, 

depression and trauma (Gutermann et al., 2017; James et al., 2020; Kendall & Peterman, 

2015).  
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Treatment length and additional treatment: Given that the relapse rate could be as high as 

one third in youths (Ginsburg et al., 2014; Kennard et al., 2009), SMART shows promising 

results also at 6-month follow-up despite the compressed and time-limited character of the 

SMART intervention.  When it comes to treatment length it is difficult to find comparable 

data on average contact time and treatment response. However, naturalistic outcome data 

from 1641 adolescents in 60 mental health services in England reported an average contact 

length of 31 weeks (Krause et al., 2022). When it comes to the duration of a depressive 

episode, the numbers vary. The TADS study shows variations in the duration of the current 

major depressive episode with range from 3 to 572 weeks (0–11-year-olds), with a median 

duration of 40 weeks (Treatment for Adolescents with Depression Study, 2005). The mean 

duration for a depressive episode has been estimated to be between 4-9 months among 

clinically referred adolescents (Birmaher et al., 2002; Emslie et al., 2003). In our study it 

makes clinical sense that the patients who had higher scores also had more treatment. In 

SMART the Pearson correlations between the symptom scores and number of sessions 

between post and follow-up were moderate to high (and significant). This indicates that 

participants with more serious emotional problems were given more treatment and that the 

routine care was able to tailor the intervention to the patients’ needs despite the fact that 

treatment provided through the study had finished.  

Clinical and reliable change: In paper 1 the post-treatment effect, the RCI (Jacobson & 

Truax, 1991), was used as a measure of clinically and reliable change. The RCI was used 

together with status over and below cut-off, as a parameter to indicate whether the change 

could be characterized as reliable. On the SDQ emotional scale “reliable change” 

corresponds to 4 points improvement, “clinical change” corresponds to a change from 

above to below cut-off and “clinical and reliable change” includes both the categories 

mentioned above,” detoriation” corresponds to four-point increase on the SDQ emotional 

scale. In our sample at post-treatment, nearly one-sixth of the participants showed clinical 

and reliable change while nearly two-thirds showed neither clinical nor reliable change. 

None of the patients deteriorated. Studies from ordinary care report poorer outcome 

following treatment (Manteuffel et al., 2008; Warren et al., 2009). Poorer outcome 

following treatment was also shown in the CORC (2018) report mentioned earlier, where 

27% of the CAMHS patients showed deterioration. Further, in our sample, general 

functioning measured by the CGAS, showed that the adolescents in the treatment 

condition improved nearly one category, indicating clinically meaningful change after a 
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brief intervention measured post-treatment. The results at 6-month follow-up showed 

recovery in nearly half the patients measured at follow-up, and clinically significant or 

reliable change in one third, according to the main inclusion criterium SDQ emotional 

symptoms. It is discussed that the RCI represents a very conservative measure of change, 

with indications that the majority of the children and adolescents in CAMHS do not 

experience clinical improvement when this criterion is being applied (Garland et al., 2013; 

Warren et al., 2010). In the meta-analysis mentioned earlier (Bear et al., 2020) with 11739 

young people in CAMHS receiving treatment as usual, 38% showed reliable improvement, 

44% no reliable change and 6% showed reliable deterioration. In accordance with the 

findings in our study and the overall results of studies on clinical improvements in 

CAMHS (Bear et al., 2020; CORC, 2018; Sørheim Nilsen et al., 2015; Sørheim Nilsen et 

al., 2016), further attention from the research field to patients not improving should be 

encouraged. 

Paper 3 reports that 18 of 58 individuals showed clinical and reliable change with SDQ 

data at this measurement occasion. However, this is not based on an ITT analysis. A more 

conservative estimate of the percentage of cases with a clinical and reliable change would 

result from imputing a “no” status on both the clinical change and the reliable change 

variable for the 87 individuals without follow-up SDQ data. Assuming that an ITT-

analysis can be carried out on the 145 that either got the SMART treatment or the wait-list 

condition, an ITT analysis table will look like this: 

 Reliable change 

No Yes 

No clinically significant 

change 

n 113 4 

% total 77.9% 2.8% 

Clinically significant change n 10 18 

% total 6.9% 12.4% 

 

12.4% constitutes a minimal value of the percentage that shows both clinical and reliable 

change.   
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The analysis performed on every measure and point of measurement is based on available 

data. Although 18 of the 58 patients we had data for on the SDQ showed clinical and 

reliable change, the attrition was high. A minimal value of percentage of both clinical and 

reliable change would then be 12.4% assuming no change in the participants with missing 

data. 

Trajectories of change: The change trajectories for the young patients receiving this 

transdiagnostic treatment, were similar for pure anxiety, pure depression, anxiety and 

depression combined, and patients with emotional problems without a specific diagnosis. 

Concerning change from baseline to follow-up for various diagnostic groups (no anxiety or 

depression diagnosis; anxiety; depression; anxiety and depression), the results showed that 

the groups shared similar patterns of change with large, significant effects in reductions of 

emotional symptoms and a significant increase in daily functioning in all outcome 

variables indicating similar patterns of change in the four diagnostic groups, with similar 

reductions in every group. The main finding is that the groups show decreasing symptoms 

over time, and increasing functioning from baseline to follow-up. Given these results it 

seems that transdiagnostic treatment delivered and targeted to anxiety and depression 

gives similar rates of change across disorders. However, symptom level at pre-treatment in 

the groups predicted symptom level in the groups at follow-up, with the result that the 

comorbid group with highest level initially, also had the highest symptom level after 

treatment. Consequently, the further treatment needs for patients with comorbid anxiety 

and depression should be explored more extensively.  

Waiting time: There were no significant differences for any of the outcome variables in 

longitudinal trajectories from baseline to follow-up for the two treatment conditions. Large 

efforts have been made in reducing waiting time because generally waiting lists have been 

regarded as negative (Cayirli & Veral, 2003). Research on health services for physical 

health reports that waiting time is connected to poorer functioning both socially and 

physically, as well as lower quality of life and poorer health status (Oudhoff et al., 2004; 

Oudhoff et al., 2007; Sampalis et al., 2001). In our study the patients had read about the 

treatment. They knew that they were going to receive treatment and also what kind of 

treatment. They also knew when they were going to receive the treatment. The waiting 

time only lasted for 6 weeks. The patients with more serious problems were excluded due 

to governmental restrictions on waiting. It is not possible to generalize these results, but it 
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would be interesting to investigate further what happened in the WLC while they waited 

for treatment. We have no data to indicate whether a longer waiting time would have a 

negative effect on long term outcome. It must be taken into account that the attrition at 

follow- up in our study was relatively high, and as discussed in paper 3, the attrition can be 

caused by reasons we have no information of, so the analysis should be interpreted with 

caution. The analysis performed is based on the assumption that data is missing at random 

(MAR), but if data is not missing at random (NMAR) there is a possibility that the 

mechanisms that led to attrition could have been different in the SMART- group compared 

to the wait-list group. E.g., that the patients in the wait-list group potentially could have 

had another symptom development than the patients in the SMART- group. 

Providing a valid measure: To measure, screen, monitor and as feedback tools for 

adolescents and therapists, we need instruments that are valid and have good psychometric 

properties. In the validation of CORE-OM in paper 2 we found several results that could 

make this instrument valid when used with adolescent patients. In sum we found a new 

factor solution and a higher cut-off score than reported in adult samples. The EFA resulted 

in a five-factor solution, and the factor contents were interpreted as general problems, 

positive resources, risk to self, risk to others, and problems with others. The CFA model fit 

for this model was good. The measurement invariance analysis for gender showed that 

gender comparisons should not be performed without modification of the scale. The 

clinical cut-off score based on the all-item total was higher than in an adult sample. 

The reason for including negative items in scales is to reduce the acquiescence bias 

(Baumgartner & Steenkamp, 2001). This happens when people are not attentive to the actual 

content of statements, but just agrees as an automatic response pattern, without regarding the 

content. Other reasons could be laziness or indifference (Podsakoff et al., 2003). One way to 

prevent this from happening is to reduce response speed, to try to promote cognitive reasoning 

by reversing items to minimize this bias, hence mixing positive and negative items (Podsakoff 

et al., 2003). In this way the intention is to further increase the validity of measurements by 

promoting cognitive efforts to understand the construct in the instrument.  (Weijters & 

Baumgartner, 2012). However, some studies have shown that this combining  of positive and 

negative items does not  reduce acquiescence bias (Sauro & Lewis, 2011).  

One of the main findings in paper 2 was that a different model than the one described by 

the developers of CORE-OM emerged. The initial developer describes the instrument as a 
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four-dimensional measure with dimensions of Subjective well-being, Problems, 

Functioning and Risk (Evans et al., 2000). We found improved model fit for a five-factor 

model over factor solutions with less factors; General problems, Positive resources, Risk 

to self, Risk to others and Problems with others. So, what could explain why data from the 

present youth sample yielded a different factor structure? In a study on an adult sample 

Lyne et al. (2006) showed a method factor related to positive and negative wording of the 

questionnaire items. This is consistent with the findings in our sample where all the eight 

positively keyed items loaded on the same factor in the five-factor EFA. Adolescents that 

have both positive and negative resources, will relate positively keyed questions to their 

positive resources, likewise they will relate negatively keyed questions to their negative 

resources. Because of this, positively keyed items will have higher correlations to other 

positively keyed items. This will probably happen even though the intention was to reverse 

the items on a problem scale. According to the tripartite theory of anxiety and depression 

(Clark & Watson, 1991), negative affect and lack of positive affect may represent separate 

dimensions of internalizing problems. The current factor solution supports that negative 

affect and lack of positive affect are different phenomena. These findings highlight the 

problematic status of assuming that a low score on a positively keyed item reflects the 

same as a high score on a negatively keyed item, and challenges the validity of the 

Symptoms/Problems scale in the original CORE-OM measure. Generally, there was high 

reliability for all scales except Risk to others. Since it contains only two items, it should be 

expanded if it is to be included in the scale, or else this scale may be subject to excessive 

measurement errors.  

As discussed in paper 2, the main difference between the 17-item general problems scale from 

the present study and the 28-item non-risk scale is the exclusion of the positively keyed items 

from the 17-item version. As discussed earlier, one of the reasons for including both 

positively and negatively keyed items in a questionnaire is to reduce acquiescence bias 

(response style bias, respondents tending to agree with statements) (Suárez-Álvarez et al., 

2018). However, positively and negatively keyed items may involve different cognitive 

processes (Marsh, 1986; Marsh, 1996), and this is one of the reasons that a positive item latent 

variable showed up in the EFA. It is a paradox that including some positively keyed items in a 

questionnaire consisting mostly of negatively keyed items, in order to mitigate acquiescence 

bias, seems to confuse the responders and therefore makes the instrument less valid and scales 

less reliable. This finding is in line with other studies showing problems with the mixing 
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positive and negative items resulting in inconsistently responses (Colosi, 2005; Garg, 1996). 

It is hypothesized that this happens because it is difficult to cognitively establish the 

difference between positive and negative items (Sauro & Lewis, 2011; Van Sonderen et al., 

2013). Potential method effects associated with negatively worded items has been found in 

several scales (Ebesutani et al., 2012; Tomas et al., 2013; Van Dam et al., 2012; Ye & 

Wallace, 2014) with negative items that tend to be intercorrelated. As a consequence it has 

been recommended to use positive items only (Schriesheim & Eisenbach, 1995). However, 

this problem with reversed items does not apply to all cultures (Wong et al., 2003).  

 

Gender differences: From puberty onwards, there is a higher and increasing frequency of 

depression and anxiety disorders among girls compared to boys (FHI, 2016). Results from 

recent studies in gender differences in adolescent depression displaying increasing 

differences from the age of 13 and upwards are similar to results from studies from 1980 

and 1990 (Nolen-Hoeksema & Girgus, 1994; Salk et al., 2016). Trajectories show that 

girls accelerate early, while boys accelerate late in adolescent. Overall, in adolescence 

there is a higher frequency of girls with depression (Salk et al., 2016). The period of 

adolescence contains multiple changes on many levels. As young people enter puberty, 

they experience new stressors concerning education, sexuality and peer conflict (Berg et 

al., 2017; Schaffhuser et al., 2017). Although the prevalence varies with population, 

measures etc., there is a consistent finding that girls are more prone to emotional disorders, 

whereas boys are more prone to experience externalizing symptoms (Campbell et al., 

2021; Green et al., 2005; Van Droogenbroeck et al., 2018). A promising theory to account 

for these differences is the “Gender intensification Hypothesis” which poses that gender 

differences in depression is formed with the onset of puberty as a “Kick off” for normative 

changes between gender roles. (Conley & Rudolph, 2009) Early onset of puberty and early 

maturation in girls is a risk factor for depression (Hamlat et al., 2019; Yoon et al., 2022). 

In paper 2 the measurements invariance for gender indicate that one cannot compare 

means for boys and girls without modifying the scales. Changes in gender roles in 

adolescence can result in a better fit for girls than boys in questions reflecting emotional 

problems. One example of an item showing that it is problematic to compare means for 

gender is item 14 in CORE-OM (“I have felt like crying”). Our analysis showed that boys 

and girls report very differently on such issues. There is a genuine risk that you do not 

measure symptoms of emotional disorders, but differences in gender expression of 
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problems e.g., crying. It is therefore problematic to include such an item in a scale where 

similar cut off for boys and girls is applied.  

The results from paper 2 concerning gender differences in the non-clinical sample did not 

only show gender differences on item level and cut off, but also different reporting on the 

latent variables between the genders. Boys and girls differed on four of the five latent 

variables. The exception is the risk to self-variable where there was a non-significant 

gender difference. In the non-clinical group few adolescents had thoughts of self-harm. On 

the general factor the girls scored higher than boys, which is consistent with other findings 

(Evans et al., 2002; Palmieri et al., 2009). On the risk to others factor boys scored 

significantly higher. This is also consistent with other validations (Skre et al., 2013; Uji et 

al., 2012). Girls showed significantly lower scores than boys on the positive resources’ 

latent variable, while the girls showed higher scores on the problems with others factor. 

The items in this scale involve feelings of being criticized, humiliated, made shameful or 

having no friends, as such it relates to emotional relations with others. In line with the 

gender intensification hypothesis, transition from childhood to adolescence, with girls 

reaching puberty earlier, peer relations become more significant in search for aspects 

concerning identity, such as attitudes, activities and well-being (Brown & Bakken, 2011). 

In these aspects girls often display higher levels of distress in peers, more fear of rejection 

and higher empathy than boys (Rose & Rudolph, 2006) causing significant emotional 

symptoms (Schaffhuser et al., 2017). Girls often use emotional coping skills, while boys 

tend to devaluate such emotional expressions (Copeland & Hess, 1995) or seek distraction 

in physical activities (Plenty et al., 2014). This way of reporting could also have cultural 

explanations. In the Japanese version of CORE-OM the female participants showed lower 

scores on “close relationships” subscales (Uji et al., 2012).  

However, the low number of boys in the clinical sample challenges the generalizability of 

the gender specific findings in the present study. 

Clinical cut-off score: Several studies show that when confronted with the same stressors, 

girls perceive more difficulties and report symptoms more frequently than boys 

(Frydenberg & Lewis, 1997; Jose & Ratcliffe, 2004). In paper 2 we concluded with 

recommending higher cut-off scores in adolescents than adults. This finding needs to be 

replicated, but it corresponds well with the finding that youths also score higher than 

adults on the BDI (Albert & Beck, 1975; Teri, 1982). Based on our study in paper 2 of 
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CORE-OM, the 17-item factor is a recommended as a measure of general problems and 

psychological distress, as it is a more reliable measure when the positively keyed items do 

not interfere with this factor. The reason for this is that the reversed items included in All 

items minus Risk 28-item score makes up a method factor that underestimate the level of 

emotional distress experienced by the users. Gender differences is seen both in All-items 

in the original version and the 17-items general distress scale, with girls scoring higher 

than boys, and higher than in adult samples (Skre et al., 2013). It must be further 

investigated how to take these differences into account as different solutions will give 

different consequences. The prevalence for emotional disorders in adolescent girls is 

higher than in boys (Salk et al., 2016). If the solution is to set a higher cut-off score for 

girls for example at the 90-percentile, we could lose girls who are in need for treatment, 

further if the prevalence of anxiety and depression in boys is close to 5%, we could 

overestimate the number of boys in need of psychological treatment. As mentioned above, 

there is a good chance that boys underreport or report different than girls on different 

items measuring emotional problems. But setting a lower cut-off to accommodate the boys 

lower scoring or use gender specific scores as suggested by (Connell et al., 2007) is not 

obviously the best solution . 

The gender differences discussed in the above section can also be relevant for the inclusion 

with the SDQ emotional symptom scale. Concerning representativity in our study, there were 

too few boys (n = 14) in the clinical samples to perform analyses of gender differences. 

Maybe the inclusion criteria in our study could have altered how many boys who participated. 

Studies show evidence of partial gender non-equivalence, with a tendency for girls to more 

often endorse items measuring symptoms of emotional problems and prosocial behavior on 

the SDQ (Bøe et al., 2016). This could have implications for the SDQ as a screening 

instrument and could have affected the recruitment of boys in the study, indicating that 

perhaps a lower cut-off score could have been employed for inclusion of boys. The accuracy 

measures of a screening test may vary due to the prevalence of a disorder, which informant 

who gives information and the sample studied. Ideally, and maybe in the future, data could be 

merged to consist of large enough samples to divide them into subgroups making it possible 

to compare different clinical samples according to problems, age gender and so on. Related to 

this study, it would be interesting to investigate the psychometric properties and gender 

differences in self-reported SDQ scores on the emotional problem scale with adolescent 14- 

18 in a clinical population referred with emotional problems. The emotional scale also 
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consists of few items so if using the SDQ. An alternative could be to use a combination of the 

emotional problem scale and the impact scale. In a study by Goodman (1999) Impact scores 

were better than symptom scores at discriminating between the community and clinic 

samples; discrimination based on the single “Is there a problem?” item was almost as good. 

The SDQ burden rating correlated well with a standardized interview rating of burden. The 

impact supplement of the extended SDQ appears to provide useful additional information 

without taking up much more of respondents' time. Emotional problems had the strongest 

association with perceived difficulties and impact caseness. (Goodman, 1999). The sensitivity 

and specificity differ between studies with different samples (Goodman, Ford, Simmons, et 

al., 2000; Hysing et al., 2007; Mathai et al., 2004). In the CAMHS North Study in Norway the 

emotional problem scale showed the lowest sensitivity (Brøndbo et al., 2011). According to 

this, maybe a combination of emotional problem scale and impact scale as primary outcome 

and study entry would have yielded different results in who participated and give another 

picture of the results obtained. Concerning the aspect of false positive with having 6 as a cut 

off, without impact scale. It is of relevance that this was a clinical sample where the 

participants already had status as patients with already established treatment needs, and that 

they were asked to participate in the study. They could freely choose another treatment 

alternative in CAMHS. Hence, the consequence of false positive inclusion would be rather 

different than in a community sample screening for people who have treatment needs. SDQ 

emotional problem scale was not used for diagnostic purposes or accuracy, but more as a 

warning signal for treatment of emotional problems (Goodman, 1997, 2001). 

 

A dilemma in deciding a clinical diagnosis is what should constitute the gold standard? 

According to Costello, Egger, and Angold (2005), clinical structured interviews are the 

closest we come to deciding a clinical diagnosis. On the other hand, there is poor agreement 

between structured interviews and diagnosis assigned by clinicians. Knowledge concerning 

the most valid methods is lacking (Lewczyk et al., 2003). It is suggested that the assignment 

of clinical experts aided by a structured interview such as the DAWBA may be considered the 

best available reference for comparison (Brøndbo et al., 2011). In our data material there was 

a difference between the assigned diagnosis by the clinician and the DAWBA bands. In 

addition, DAWBA clinical expert diagnosis was not available at that time. This was, together 

with the reasoning mentioned in the introduction, reasons to use the SDQ emotional problem 

scale as a primary measure and using DAWBA bands in the manner it is used in the study. 

This being said, this is a transdiagnostic treatment for emotional problems, not a diagnosis-
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specific treatment, resting on carefully diagnosed patients. Although some of our participants 

did not receive a probable diagnose, this study was performed in CAMHS, where there is no 

prerequisite of diagnosis before receiving treatment. Assessing treatment needs was 

performed according to the service needs and regulations in CAMHS, which are not predicted 

solely by diagnosed disorders, but also include people who exhibit difficulties and need help 

for psychosocial impairment without having an assigned diagnoses (Hesedirektoratet, 2015).  

  

 

5.1 Methodological considerations: Strengths and limitations: 

5.1.1 Strengths  

When this study was performed it was, to the best of our knowledge, the first RCT testing 

the effect of a 6-session transdiagnostic CBT treatment in an adolescent sample suffering 

mainly from combined emotional disorders, receiving the intervention in a CAMHS 

naturalistic setting. This thesis gives new and relevant knowledge concerning treatment of 

emotional problems in CAMHS in several ways: Firstly, this is one of few studies 

focusing on adolescents. Secondly, the study was performed in routine clinical settings 

with routinely referred patients. Thirdly, therapists represent the clinical personnel 

providing therapeutic interventions in Norwegian CAMHS. Fourthly, the studies provide 

information about clinical status and functioning at 6-month follow-up, and trajectories of 

change for anxiety, depression and comorbid anxiety and depression. And finally, to our 

knowledge, the validation of the CORE-OM was the first validation performed in 

adolescent samples. In this way the thesis contributes to insights in both short-term CBT 

for adolescents, to more lasting effects of transdiagnostic treatment, and to the importance 

of validating outcome tools in age specific samples, and in representative samples of high-

school students. The study results are therefore expected to have external validity. 

Furthermore, the sample size is fairly large for a RCT in CAMHS. Effects are tested with a 

wide selection of outcome measures. 

5.1.2 Limitations 

The present study was performed with regularly referred patients in CAMHS who were 

entitled to receive treatment under time constraints. The reason for not including the 18 
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persons that did not receive the intervention was that they either withdrew their consent to 

use their data, or that they did not belong to the inclusion criteria of the study. This is 

described in detail earlier in the thesis. These exclusions should ideally have been 

performed prior to randomization. Maybe clinical interviews in person would have yielded 

more precise assessments prior to inclusion than computerized interviews of SDQ and 

DAWBA. With these 18 individuals included in the sample we could have investigated 

whether the more conservative calculations from a sample ITT would give other results 

and other conclusions than we have reached in paper 1 and 3. However, for the reasons 

mentioned above this data is not included.  

We made considerable efforts to ensure equal treatment duration in the intervention group 

and the wait-list, by eliminating the assertiveness module. It is easier to control waiting 

time than it is to make sure that patients attend to weekly sessions. Patients get sick, have 

school tests, vacations and other reasons for absence. Hence, a possible limitation of the 

study is that the mean duration for the treatment condition was 3.5 weeks longer than for 

the WLC, which could influence the results in the intervention condition either through 

maturation, that the patients have longer time to get better, or through history, that external 

events could affect the treatment. In planning of a new study, we have learned that 6 

weeks will probably in practice require 9 weeks to administer. However, in CAMHS the 

patients usually are not able to wait so long according to the governmental restrictions on 

waiting time. Other possible limitation regarding representativeness was that the 

governmental restrictions on waiting time prevented us from enrolling part of the referred 

patients in the study. Furthermore, the wait-list control group was after enrollment ensured 

that they would commence treatment in 6 weeks. The expectation of a nearby intervention 

might have led to relief and symptom reduction in the wait-list group, making it more 

challenging for the clinical effect of the SMART intervention to outweigh the expectancy 

effect in the wait-list group. As mentioned earlier and in paper 1, a report from the Child 

Outcomes Research Consortium (CORC, 2018) reported outcomes from patients receiving 

treatment in one of our participating CAMHS from 2013 to 2016. These scores indicate 

that the present sample in paper 1 and 3 also included acute and serious disorders, and thus 

could be considered representative of moderate to severe referred patients. However, the 

clinical sample may not be representative of the entire CAMHS population of patients 

with emotional disorders, since patients evaluated as acutely suicidal were excluded from 

the sample because they could not wait 6-weeks before commencing treatment. Patients 
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who are acutely suicidal need more extensive care and monitoring in ordinary CAMHS in 

this phase than what is offered in the SMART program. Thus, excluding these patients 

from the study was both a correct clinical and ethical decision, not only in this study, but 

also in regular care. However, the same argument is not completely valid considering the 

clinical sample in paper 2. The CORE-OM was mainly developed to monitor problems 

and risk in patients receiving outpatient treatment and counselling. Although the present 

clinical sample probably has a high density of the phenomena that the CORE-OM was 

designed to monitor, perhaps problems concerning risk to self and others was 

underrepresented, since the high-risk cases were excluded. 

In the validation of CORE-OM, the mean and standard deviation in the male clinical 

sample used in the Jacobson and Truax formula have large standard errors due to the low 

rate of males in the clinical sample, hence, the clinical cut-off scores for boys may be 

uncertain. Hence, generalization of our results to both genders should be done with 

caution.  

 

Adolescents that were 18-year-old were included in the non-clinical sample, but not in the 

clinical sample. The reason for this was that the age span in the clinical sample was 14–17, 

since in Norway patients from age 18 are referred to mental health services for the adult 

population. In the non-clinical sample, the age span was 14–18, since in Norwegian high 

school, enrolment in different grades is based on the year of birth, hence the inclusion of 

18 years old in the non-clinical sample. However, the mean age in the two samples was 

similar, and therefore the inclusion of 18-year-olds in one of the validation samples and 

not in the other may have had only marginal influence on the results.  

Another limitation is the use of a wait-list as a control condition, as opposed to an active 

control condition. According to the protocol the two experimental conditions should have 

equivalent length. The whole length of the original SMART program was 8 weeks, but to 

accommodate the ethical and legal issues concerning the maximum waiting time of 6 

weeks, we had to shorten the treatment. The assertiveness module in SMART was 

removed to create equal length in both conditions. This was warranted, but does not reflect 

the comparative effect of full-scale SMART treatment. On the other hand, the deletion of 

one module of the SMART program is an intended modification that this intervention 

gives to the practitioner. Furthermore, SMART is both transdiagnostic and modularized, 

and in this study, SMART was delivered in a linear order to all patients, despite some 
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research showing that delivering in a modular, flexible fashion gives better results (Weisz, 

Kuppens, et al., 2013). Although SMART shows promising results, the effectiveness 

documented in the present studies should be qualified as preliminary, pending future trials 

of the full-scale program delivered in a modularized fashion in order to assess “active 

ingredients”. The treatment should also in future research be compared to an active control 

group.  

Another limitation of the study is the high attrition rate at follow-up – only 83 out of 145 

patients completed the assessment at follow-up, corresponding to a response rate of 57%, 

hence the attrition rate being 43%. The analysis applied information from all 145 subjects 

when estimating effects. The linear mixed model analysis require that missing data are 

missing at random (MAR). However, since 42 of the 62 missing cases at follow-up were 

listed as missing due to a variety of administrative challenges, we can state that at least the 

majority of these cases were not missing because of any systematic features of the missing 

patients. We show that 83 patients contributed to data at follow-up, but for some variables 

the number of participants contributing with data were lower depending on what measure 

were analyzed (for example we had only data for 58 patients for the SDQ emotional scale 

and 64 on CGAS at follow-up). Consequences of attrition could lead to biases in the 

estimates, resulting in wrong conclusions. If for example patients do not answer 

information on certain measures because they have too high scores on anxiety and 

depression measures, this could contribute to wrong estimates and conclusions. In paper 3 

we have concluded that waiting six weeks for treatment did not give different effects than 

going straight to treatment, and that different diagnostic groups show about the same rate 

of change from baseline to follow-up. With less attrition we could be more confident of 

these conclusions. For SDQ emotional we had less data at follow-up and at the same time 

we saw that CGAS had a higher effect. We cannot rule out that the results could have been 

different with lower attrition, but there is a high possibility that most attrition was of 

administrative sort and not linked systematically to the adolescents, hence MAR and not 

NMAR.  

In paper 3 the primary outcome measure was the SDQ emotional symptoms scale. Since 

the patients were screened and included into the study based on their above cut-off score 

on the SDQ emotional scale, all had scores in the clinical range at inclusion. 

Consequently, one would expect that change at follow-up partly could be explained by 

regression to the mean. Similar arguments could be used regarding the change in daily 



 60 

functioning score as measured with the CGAS. However, the magnitude of the effect sizes 

for both SDQ emotional symptoms and CGAS were too large to solely be explained by 

regression to the mean. On the other hand, the distributions at inclusion on the secondary 

measures general psychological distress (CORE-17), depression (BDI-II) and anxiety 

(MASC) were more heterogeneous, and with possibilities for so-called flooring effects for 

those scoring in the lower range at intake. Nevertheless, effect sizes at follow-up were 

fairly large, also for all the secondary outcome measures. Since the study was not designed 

for comparing the development in different diagnostic groups, the sample has low power 

for analyzing time by diagnostic group interactions, and these results should be interpreted 

with caution.  

 

5.2 Implications  

  

If a six session transdiagnostic treatment can be acceptable, and have lasting impact, it is a 

scalable and likely cost-effective treatment to be considered as the first step in a stepped 

care model in CAMHS for youths with emotional disorders. The high attrition must be 

taken into account when interpreting the results. The results also illuminate the need for 

further treatment for some of the patients. These patients should have both research and 

clinical attention. 

In Norway there are no national treatment guidelines for child and adolescent anxiety 

and/or depression. The patients’ pathways give no recommendations for treatment of child 

and adolescent anxiety and/or depression (Helsedirektoratet, 2018). Even though several 

methods have shown effects both in CAMHS and in primary care, there is no clear 

guideline for where and how to treat anxiety and/or depression. For example, The National 

Institute for Health and Care Excellence (NICE) published guidelines on depression in 

children and young people in June 2019 (NICE, 2019). The guideline covers the 

identification and management of depression in young people aged 5–18 years. Based on 

the stepped-care model, it aims to improve recognition and assessment and promote 

effective treatments for mild and moderate-to-severe depression. Clearer guidelines and 

guidelines for treatment of anxiety and/or depression should also be considered in 
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Norway. The stepped care model should be considered used more systematic than it is 

today.  

Routine measurement along with frequent feedback from the users of the service provided 

has shown to improve outcomes in CAMHS (Bickman et al., 2011; Lambert & 

Shimokawa, 2011). Integrating outcome data in decision making and everyday practice 

can improve quality of treatment (Edbrooke‐Childs et al., 2015). Improving the quality in 

mental health services require measurements to be administered frequently and that it is 

made relevant in feedback to the users (Wolpert, 2014). The feedback in this study has 

been made useful to the therapists and patients through active use both in supervision and 

treatment. SMART has many assumed effective components based on CBT, but some of 

the components in CBT can also be defined within the framework of MBC. Not only are 

symptom and function scores used pre-treatment, but there are evaluations session by 

session where patients rate several aspects of each session. The evaluation consists of a 

broad base of questions ranging from semantic understanding of the elements from the 

CBT model, how they feel about the format, alliance, to evaluation of the therapist and so 

on. This is used as feedback to the therapist to improve the tailoring of the model and one 

can assume that this leads both to better tailored treatment for the patient and also makes 

the therapist a better provider of CBT. When combined with symptom measures as the 

CORE-OM, this study also is an example of deliberate practice within CBT. Within this 

framework an instrument with good psychometric properties is warranted. CORE-17 with 

the suggested modifications includes factors which are clinically meaningful to monitor 

during a treatment and can be used in a framework of measurement-based care and 

deliberate practice. 

 

5.3 Future research  

  

Further evaluation is needed of the full-scale program including the assertiveness module 

to find the optimal combination with additional interventions. The study should be 

replicated with an active control group also at follow-up to rule out possible placebo 

effects and to evaluate what incremental effects the SMART treatment can contribute with 
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compared to treatment already established in the CAMHS. Due to the short duration of the 

intervention, the results of an additional cost-utility analysis would be interesting. This 

study was not designed to test moderators. It would be interesting to design a study to look 

in more detail at the effects of the different elements in the treatment, characteristics of the 

patient, and contextual factors. There are several research questions that can be answered 

in the existing data set. Overall, there are several overarching issues that need to be 

discussed when it comes to further research. 

Presently, SMART is a part of the treatment offered in the participating CAMHS. This 

could indicate that the SMART program implemented in connection with the present 

research project has been considered clinically useful for the participating clinics and for 

the patients in CAMHS. The treatment outcome was evaluated not only with effectiveness 

measures, but also measures of alliance, treatment integrity and user satisfaction, 

providing information about effectiveness and acceptability, as well as feasibility of this 

transdiagnostic intervention. The completion ratio of the treatment was also high. This 

raises important questions for further research, firstly, what are the effects of the 

methodologic rigor in itself? Secondly, what were the ingredients responsible for 

successful implementation. As mentioned in the introduction, there are distinctive 

differences between research clinics and ordinarily CAMHS settings when it comes to the 

preconditions necessary to adhere to the strict methodological rigor demanded in 

performing an RCT. A remaining question is to what degree we can separate the effects, 

supervision, adherence, format, training and so on. For example, it could be interesting to 

perform research on different aspects of supervision. A big part of the supervision was 

devoted to tailor the treatment to the characteristics of the patient based on cognitive case 

conceptualizations and feedback, but also tailoring characteristics of the therapists to 

strengthen their identity as performers of manualized CBT. This could be investigated in a 

naturalistic study or a dismantling study where supervision, adherence and training could 

be differentiated. 

Studies show that by improving the transformation from research to practice, there will not 

only be better quality of the services, but the effect of the intervention will also improve, 

hence better results will be produced (Durlak & DuPre, 2008). Generally, findings suggest 

that studies performed in less controlled research settings gain poorer results than studies 

performed in highly controlled research settings, resulting in lower treatment quality 
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(Dusenbury et al., 2005; Gottfredson & Gottfredson, 2002). As mentioned earlier this 

raises the question whether SMART would be as effective without the strict framework of 

feedback, adherence and supervision provided in the study. This could be investigated by 

performing a naturalistic observational study with SMART as it is delivered today as part 

of routine outcome measurement and quality assurance in the outpatient clinics.  

  

 

6 Concluding remarks 

 

This study supports the growing evidence of transdiagnostic treatments as an option in 

treating depression and anxiety in CAMHS. However, the attrition at follow-up was high 

so the results should be interpreted with caution. There also is a need for further research 

on the participants not showing effects, and reasons and psychological status of the people 

not participating in follow-up.  

Further, the SMART program has built in the core components of CBT, but also components 

of measurement-based care, with feedback tools such as goal setting, alliance, adherence, user 

satisfaction in sessions and semantic understanding of the sessions. The use of these 

components as it is intended with the patient, with high adherence and good tailoring, is a 

prerequisite for generalization of the results from this study.  

According to the factors found in this study in the CORE-OM, we recommend the 17-item 

factor as a more reliable measure of general problems. Comparing means for gender in 

non-clinical samples should not be done without modification of the general emotional 

problem and the positive resources scales. Mixing of positively and negatively keyed 

items should be avoided, if the intention is not to measure separate dimensions. This 

should be objectives for future revisions of the scale.  

The effects of treatment will vary with the measures used, population studied, clinical 

setting, inclusion, length and so on. Ideally and maybe in the future, there could be 

agreement on how to report such studies, data could be merged to consist of large enough 

samples to divide them into subgroups to compare different clinical samples, aspects of 
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treatment, patients and service providers. As suggested in an international consensus 

statement concerning recommendations for reporting on treatment trials for child and 

adolescent anxiety disorders, it is offered recommendations for selection and reporting of 

outcome measures in clinical trials to guide further research, improve communication and 

to take full advantage of data sharing possibilities (Creswell et al., 2021). With increasing 

number of studies on anxiety and depression in different clinical settings, formats, and 

service provider levels maybe in the future we can have enough evidence to guide what 

the steps in stepped care should consist of, resulting in clinical guidelines for depression 

and anxiety treatment for children and adolescence in CAMHS settings.  
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Abstract

Background: This study aims to investigate effectiveness of a 6-week, transdiagnostic cognitive behavioral therapy
(CBT) for anxiety and depression in adolescents, the Structured Material for Therapy (SMART), in naturalistic settings
of child and adolescent mental health outpatient services (CAMHS).

Methods: A randomized controlled trial with waiting list control (WLC) was performed at three community CAMHS
in Norway. Referred adolescents (N = 163, age = 15.72, 90.3% girls) scoring 6 or more on the emotional disorders
subscale of the Strengths and Difficulties Questionnaire (SDQ) were randomly assigned to SMART or to WLC.

Results: In the treatment group (CBT), 32.9% improved in the main outcome measure (SDQ), compared to 11.6% in
the WLC. Clinically significant and reliable change was experienced by 17.7% in the CBT condition, compared to
5.8% in the WLC. No patients deteriorated. Statistically significant treatment effects were achieved for internalization
symptoms, anxiety symptoms and general functioning.

Conclusions: These promising findings indicate that SMART may be considered as a first step in a stepped care
model for anxiety and/or depression treatment in CAMHS. The recovery rates imply that further investigations into
the effectiveness of brief treatments should be made. Furthermore, there is a need for more comprehensive
second-stage treatments for some of these patients.

Trial registration: ClinicalTrials.gov Identifier: NCT02150265. First registered May 292,014.
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Background
Anxiety and depression are the most frequently diagnosed
mental health disorders, both in the general population,
and consequently also in child and adolescent mental
health outpatient services (CAMHS) [1–3]. In the general
population up to 10% of children and 20% of adolescents
will meet the criteria of an anxiety disorder at any point in
time [4]. Adolescents are at high risk for the development
of depression. The percentage of adolescents with major
depressive disorder range from 8 to 20% before the age of
18 [5–8]. Emotional disorders interfere negatively with
various aspects of functioning and quality of life [9–13].
The prevalence of both anxiety and depressive disorders
increase during adolescence [14, 15]. Comorbidity and co-
occurrence of anxiety and depression is high [16] and
studies show that anxiety and depression both have shared
and separate features and etiology [16]. Hence, combined
treatments for emotional disorders could offer effective
treatments for these complex disorders.
Cognitive behavioral therapy (CBT) and interpersonal

treatment (IPT) are well-established interventions for ado-
lescent depression [17], and numerous studies have also
demonstrated that CBT relieves anxiety symptoms in
youths [18, 19]. In a comprehensive multilevel meta-
analysis [20], integrating the results of 140 studies from the
past five decades (1963–2013), youth psychotherapies
showed a significant post-treatment effect size (ES) of 0.46.
For the separate disorders, the largest ES was reported for
anxiety (0.61), while treatments of depression in youths
have yielded weaker ES (0.29) [20]. Other systematic re-
views and meta-analyses examining the effect of youth
CBT, show moderate to large treatment effects on anxiety
and depression in youths [21, 22]. The majority of the
evidence-based protocols for youths target symptoms of
single disorders [23, 24], or symptom domains [25]. So far,
the most well-known and well-studied combined treatment
for the comorbid features of emotional disorders is the uni-
fied protocol for treatment of emotional disorders in ado-
lescents [26]. Although not all studies have found a
relationship between treatment outcome and comorbidity
[22], some have found that comorbidity predicts poorer re-
sponse to interventions in youth with both primary anxiety
[27–29] and primary depression [16]. According to the pre-
viously mentioned multilevel meta-analysis [20], treatments
of concurrent multiple problems, as opposed to any single
targeted problem, showed an effect that was not signifi-
cantly different from zero at post-treatment or follow-up
[20]. Some argue that this could suggest that efforts made
to concurrently treat multiple problems have been less ef-
fective than focusing more narrowly [30], suggesting new
ways to address comorbidity in youths [31–33]. In an earl-
ier review of trials of 461 youth psychotherapies, spanning
from the 1960-ies and 50 years onward, Weisz and col-
leagues [20] found that the interventions were usually

delivered in settings outside regular clinical practice, i.e. in
research settings. Across the trials, only 2.1% of all study
groups were described as involving clinically referred clients
treated by practitioners in regular clinical practice settings
[20]. When delivered in regular clinical practice, evidence-
based treatments (EBT), compared to treatment as usual
(TAU), has modest outcome (ES, d = 0.29) [29]. Further-
more, in several instances TAU delivered in regular clinical
practice, outperformed standard EBT, usually delivered as
single-disorder interventions. Even studies using exclusively
diagnosed samples (d = 0.09) and studies on clinically re-
ferred youths (d = 0.17) showed low and non-significant ES
values [34]. Despite the importance of quality assurance in
routine practice, most CAMHS do not evaluate patients
clinical change systematically [35]. A report from the Child
and Outcomes Research Consortium (CORC) 2013–2016
with patients receiving treatment over six months in one of
our participating CAMHS, showed improvement in many
patients, however as many as 27% deteriorated [36].
In a CAMHS setting, there are high production require-

ments for staff, so the treatments need to be short and ef-
fective. Clinicians in a managed care setting reportedly
emphasize short-term cognitive behavioral strategies [37].
Transdiagnostic treatment focuses on treatment strategies
that may be generic across diverse conditions and can be
defined as a therapy made available to individuals with a
wide range of disorders [38]. Transdiagnostic treatment is
characterized by a focus on cognitive, behavioral, and
physiological processes that are shared or common across
diverse disorders [38]. Although focal EBT are excellent in
many ways (see 20), there may be challenges associated
with implementation of several disorder-specific CBTs in
regular clinical practice, and hence reasons for advocating
training in one transdiagnostic CBT intervention that spans
over several disorders or symptom clusters. In the frame-
work of regular clinical practice, transdiagnostic CBT could
be more applicable, time-saving, realistic to learn and cost-
efficient for therapists in terms of training and application,
and last but not least, it addresses the comorbid states we
encounter in regular practice (e.g. 20,33).
There is a growing body of evidence demonstrating that

transdiagnostic treatments could be effective in the reduc-
tion of symptoms of anxiety and depression [39], further-
more that transdiagnostic CBT has similar effects as
disorder-specific interventions [40], and finally that effect
sizes range from medium to large for these types of inter-
ventions [41]. The Unified Protocol for the Treatment of
Emotional Disorders in Adolescents (UP-A) showed a sig-
nificant effect compared to waiting list controls on all out-
come measures [26]. However, as highlighted in Weisz
and colleagues [20] extensive meta- analysis, the vast ma-
jority of the 1160 treatment and control groups included
therapy that was not delivered in regular clinical care
settings.
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To the best of our knowledge, the present study is the
first RCT performed with short-term transdiagnostic
CBT for adolescents, the SMART protocol, with com-
bined emotional disorders in regular clinical settings in
CAMHS.

Objectives
The objective of the present study was to examine the
effectiveness of a short-term, transdiagnostic CBT
(SMART) in adolescents with clinically significant emo-
tional symptoms referred to community clinics. The ef-
fectiveness is investigated both with regard to

a) emotional problems as defined by the SDQ,
b) symptoms of depression,
c) symptoms of anxiety
d) general functioning
e) and general clinical status.

Methods
The study is a randomized controlled study of the effects
after 6 weeks of Structured Material for Therapy
(SMART) treatment, compared with a waiting list con-
trol (WLC).

Participants
The analyzed sample comprised of 145 adolescents 14–17
years old (M = 15.72, SD = 1.14, 90.3% females), recruited
from referrals to three Norwegian public child and adoles-
cent mental health outpatient clinics (CAMHS) between
January 2012 and November 2016. Participants were in-
formed about the study during the routine intake proced-
ure of the clinic. All adolescents, parents of children
under 16 years, and adolescents over 16 years signed in-
formed consent and received the Strengths and Difficulties
Questionnaire (SDQ). Inclusion criteria were [1] age be-
tween 14 and 17 years [2]; a probable diagnosis of emo-
tional disorder as indicated by a score of at least 6 on
SDQ emotional problems subscale; and [3] maintenance
of a maximum waiting time for necessary medical care of
6 weeks given by Norwegian health authorities. Exclusion
criteria were [1] a diagnosis of pervasive developmental
disorder (PDD) [2]; psychotic symptoms [3]; Use of anxio-
lytic or anti-depressant medication effects during the
treatment period; and [4] patients who did not speak the
Norwegian language. A total of 199 adolescents were
assessed for eligibility and were asked for informed con-
sent. Of these, 36 did not consent, 7 were excluded due to
exclusion criteria [1–4], 11 withdrew from the study. A
total of N = 163 were block randomized into direct treat-
ment, or six-week waiting list. In the current study, 19 pa-
tients did not complete the treatment. Of these, we had
no information on the reason for non-completion for 11
patients, while 2 cited lack of motivation, 3 were referred

to other treatment (2 received trauma treatment, 1 regular
cognitive behavioral therapy), and finally 3 withdrew be-
cause of geographical distance (2 moved to another loca-
tion, 1 had a long distance to travel to get to the
CAMHS). (See CONSORT flow diagram in Fig. 1).

Ethics, consent, permissions
The study was performed in compliance with the
Helsinki Declaration for research on humans and was
approved by the Regional Committees for Medical and
Health Research Ethics (REC North, Reference number
2011/1937).
All participants participated and consented according

to the regulations in the research project, also with writ-
ten parental consent for those under age 16 (REC North,
Reference number 2011/1937). Consent to publish was
given from every participant and parents when war-
ranted. The study adheres to CONSORT guidelines.

Measures
Diagnostic instruments for study entry
Development and Well Being Assessment (DAWBA)
[42], Norwegian language version [43], was a part of intake
procedures for all patients at the participating clinics.
DAWBA is a web-based diagnostic interview that is multi-
informant with both open- and closed-ended questions. In
this study, only information from the patients was used to
assess diagnosis. When completed online, DAWBA uses
computer algorithms to suggest the likelihood of diagnoses.
DAWBA covers diagnoses in band levels corresponding to
the prevalence of the disorder [44]. The bands range from
levels 0–5 and are dichotomously combined to either ‘ab-
sent’ (levels 0–3; < 0.1 to 15% probability of disorder) or
‘present’ (levels 4–5; ~ 50 to > 70% probability of disorder).
Goodman and colleagues [42] found that DAWBA could
discriminate between community and clinic samples of
youth. Goodman et al. [44] found that the DAWBA bands
were well suited to find an approximate prevalence of dis-
orders. Comparing the computer-generated DAWBA
bands to clinician-rated diagnoses, Goodman et al. [44]
found that DAWBA underestimates the actual prevalence
on a group level. Agreement on an individual level showed
kappa values that were usually between 0.4–0.7, sensitivity
0.4–0.8, specificity 0.98–0.99, positive predictive values 0.5–
0.8 and negative predictive values 0.96–0.99.
The Strengths and Difficulties Questionnaire (SDQ)

[45], Norwegian language version [46]. To measure emo-
tional problems the SDQ was completed as part of the
DAWBA package at the times of enrollment and end of
therapy. The version used was the self-rated SDQ for 11
to 17-year-olds with five subscales. The emotional prob-
lems subscale was the main inclusion criteria and the pri-
mary outcome measure for emotional symptoms. SDQ is
an emotional and behavioral screening questionnaire,
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using a 3-point Likert scale, from 0 (not true) to 1 (some-
what true) to 2 (certainly true), giving a maximum score
of 10 on the emotional symptom subscale. Goodman [45]
suggested a cutoff on the emotional problem subscale of
6/7. SDQ is a frequently used screening instrument and
has satisfactory psychometric properties [45–47]. In this
study, we only used the emotional symptoms subscale,
which has shown acceptable reliability and adequate in-
ternal consistency [46]. Internal consistency in our sample
was acceptable (Cronbach’s α = .70).
The Children’s Global Assessment Scale (CGAS)

[48], Norwegian language version [49], was used as a
secondary outcome measure for general level of function
and was scored at enrollment and end of therapy. CGAS
is a therapist-scored rating scale of global functioning
ranging from 0 to 100, with higher scores indicating a
higher level of function. To ensure the stability of the
CGAS scores, each child’s clinical profile was scored
blindly by a group of at least 3 trained clinicians, and the
average score was employed. The clinicians had exten-
sive experience with CGAS, having used it routinely in
clinical practice. CGAS has shown good psychometric
properties [50]. In the present sample, there was a high
degree of reliability between CGAS raters (ICC = .97).
Clinical Outcome in Routine Evaluation-Outcome

Measure (CORE-OM) [51], Norwegian language version

[52], was used as a secondary outcome measure for gen-
eral symptom pressure and risk of suicide and self-harm
and was distributed at enrollment and end of therapy.
CORE-OM is a 34-item questionnaire with items using a
5-point Likert scale from 0 to 4, with higher scores indi-
cating an increased symptom pressure.
Skre et al. [52] suggested a cutoff point of 1 for discrim-

inating between clinical and non-clinical populations.
CORE has a reader interface age of 14 years in Norwegian
adolescents [52] and can thus be applied in this sample.
CORE has shown good psychometric properties [52, 53].
A validation study on a Norwegian sample concluded that
CORE-OM has the same psychometric properties as the
English version [52, 53]. The internal consistency for the
CORE-OM total score in the present sample was excellent
(Cronbach’s α = .92).
Beck Depression Inventory, second edition (BDI-II)

[54], Norwegian language version (not yet validated on a
Norwegian youth sample), was used as a secondary out-
come measure for extent and depth of depression and
were distributed at enrollment and end of therapy. BDI-II
is a 21-item self-report questionnaire from ages 13 to 80
years. Items are rated on a 4-point Likert scale from 0 to
3, giving a maximum score of 63 [54]. suggest cutoff
ranges between 14 and 19 for mild depression, 20–28 for
moderate depression and 29–63 for severe depression.

Fig. 1 Consort flow diagram
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BDI-II has shown good psychometric properties [55–57].
The internal consistency for the BDI-II in the present
sample was excellent (Cronbach’s α = .91).
Multidimensional Anxiety Scale for Children

(MASC) [58], Norwegian language version [59], was used
as a secondary outcome measure for degree of anxiety and
was distributed at enrollment and end of therapy. MASC
is a 39-item self-report questionnaire for children and ad-
olescents between ages 8 and 17 years. Items are grouped
in 6 subscales and rated on a 4-point Likert scale from 0
to 3, with higher scores indicating a higher degree of anx-
iety. In the present study, we used the total score, con-
verted to a t-distribution centered at approximately 50.
MASC has shown good psychometric properties [58, 60].
The internal consistency of the MASC total score in the
present sample was good (Cronbach’s α = .88).
Evaluation of sessions [61] was employed as a measure

of treatment integrity, alliance and user satisfaction and
was distributed after each session and at the end of ther-
apy. In the SMART manual, there is an evaluation after
each session, where the patient rates aspects of each ses-
sion on topics of specific content and satisfaction with the
session on a Likert scale from 1 “very unsatisfied” to 5 “ex-
cellent”. The running aim is that the therapist adjusts
therapy, alliance, content and relevance in collaboration
with the patient.

Procedure
Assessments were completed by youth pretreatment,
post-waitlist and post-treatment. A block randomization
was used in which groups of 5 youths meeting the inclu-
sion criteria were randomized with a 1/1 chance to either
waiting list control (WLC) or direct treatment. A random
number generator in SPSS was used in the randomization
procedure drawing numbers from the Bernoulli distribu-
tion. The participants were enrolled and assigned to treat-
ment or WLC by administrative staff so that both the
therapist, researchers and the participants were blinded to
the allocation process. The mean duration of WLC was
6.8 weeks, and the mean duration of the treatment condi-
tion was 10.3 weeks. The most common explanations for
prolonged treatment time were summer vacations, therap-
ist sick leave and patients not showing up for treatment.

Treatment
The adolescents were treated with the SMART program
[61], a Norwegian version of the GO! program, originally de-
veloped and evaluated in Germany [62]. SMART is devel-
oped for 14–25 years old adolescents and younger adults.
SMART is an 8-week manual-based modularized CBT pro-
gram, based on well supported methods for treating anxiety
and depression with a strong emphasis on cognitive restruc-
turing, exposure and activation. The special features of the
program are as follows: definition of individual treatment

goals, activation of personal resources, behavioral experi-
ments, information about emotional problems and related
coping strategies. The materials are organized in five mod-
ules (introduction, depression, anxiety, assertiveness training,
and summary, in a total of eight sessions). The modularized
organization of the materials allows for the program to be
shortened to four or six sessions by selecting modules.
In this study, all modules except the assertiveness mod-

ule (2 sessions) at the end of the program were employed
as a standard brief therapy in the outpatient clinics. The
reason for not employing the assertiveness module was
that the WLC and the treatment group should initially be
of the same duration, and we chose the modules that were
targeting depression and anxiety symptoms. Four modules
were delivered over 6 sessions, each with a duration of 1.5
h (see Table 1).

Treatment integrity
The therapists had a 2-day training course in the use of the
SMART manual. The training consisted of lectures, hands-
on training, and role play. When therapists started using
the SMART manual, they had bi-weekly supervision based
on the Cognitive Therapy Adherence and Competence
Scale (CTACS) [63]. The supervision was mainly performed
on Skype by the first and the last author who are trained
and experienced CBT therapists and supervisors. CTACS is

Table 1 Questions used as measures on treatment integrity
Question Satsifaction a Adherenceb

Introduction

Introductory exercise 4.36 (0.19) 35.3%

Homework 4.07 (0.78) 90.4%

Total 4.13 (0.74) 62.6%

Module 1 (depression)

Repetition/Homework 4.16 (0.73) 100%

Convolute exercise 3.35 (1.28) 65.4%

Cognitive distortion 4.12 (0.74) 97.8%

Looking for proof 4.15 (0.76) 94.9%

Information about depression 4.43 (0.60) 98.5%

Attributional error 4.17 (0.72) 95.6%

Total 4.12 (0.77) 92.0%

Module 2 (anxiety)

Repetition/Homework 4.15 (0.70) 97.1%

Information about anxiety 4.47 (0.56) 100%

Anxiety circle 4.28 (0.64) 97.8%

Information about anxiety disorders 4.44 (0.58) 96.3%

Experiment with panic disorder 3.92 (1.00) 47.1%

Relaxation exercise 4.31 (0.88) 65.4%

Total 4.31 (0.54) 83.9%

Note a. Satisfaction ratings (M and SD), b. Adherence in %, 100 being
full adherence
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a widely used 21-item scale that measures therapist compe-
tence and adherence, and was here a part of the training
and supervision of treatment integrity. In advance of each
supervision session, the supervisor and therapists scored a
video session with the CTACS. The session was then used
to discuss the scores. To further strengthen the treatment
integrity over time, periodic booster sessions where all ther-
apists gathered for a full day meeting were arranged. The
booster sessions were split between therapists presenting
their way of working with the materials and sessions with
supervision based on video records. As a measure of treat-
ment integrity, scores from the Evaluation of sessions ques-
tionnaire where patients rated specific elements of each
session were calculated (Likert scale from 1 “very unsatis-
fied” to 5 “excellent”). From this, an adherence score was
computed where present versus missing ratings reflected
the degree (in percentage) to which each element in the
SMART manual was followed in the sessions (see Table 1).

Alliance and user satisfaction
The following items from the Evaluation of sessions ques-
tionnaire were used as a measure of therapeutic alliance:
“I liked today’s session” and “I felt understood by the ther-
apist” (Likert scale from 1 to 5, ranging from negative to
positive). Three items from the end of the therapy ques-
tionnaire were used as measures of alliance: “Therapist’s
competence and presentation were”, “Therapist’s under-
standing was” and “Therapist’s openness was” (Likert scale
from 1 to 5, ranging from negative to positive).
As a measure of user satisfaction, two questions from

the Evaluation of therapy questionnaire: “Overall the
course was” (Likert scale from 1 to 6, ranging from nega-
tive to positive) and “I would recommend this course to
others” (Yes/No).

Setting, therapists and assessors
The study was conducted in three public child and adoles-
cent mental health outpatient clinics, covering both urban
and rural parts of northern Norway. Adolescents are usu-
ally referred by general practitioners. Teams are multidis-
ciplinary and work with a variety of disorders. Twenty
therapists participated (M age = 39.18 years, SD = 10.93,
range 24–57, 100% females). The therapists had 6.8 years
of clinical experience on average (SD = 8.23, range 0–32
years). Of the 20 therapists, 11 were psychologists, 2
psychology students, 4 pedagogues, 2 social educators and
1 was a public health nurse. Two therapists had a two-
year specific education and training in CBT.

Data analysis
Power calculations
Initially, a necessary sample size of 160 patients was calcu-
lated based on two considerations: calculation of statistical
power and expected attendance rate. The minimum

required sample size for the comparison of group averages
in two groups (two-tailed t-test with a 0.01 significance
level, statistical power 0.80 and expected effect size on dif-
ference in mean scores between groups d = 0.60) was calcu-
lated to be 58–67 patients in each group [64]. The choice
of the estimated effect size was based on the study by Weisz
and colleagues [65], who in a summary of existing research
on CBT with children and adolescents found an average ef-
fect size of 0.67. An expected attendance rate of 80% was
based on data from a counselling service for young people
in the same geographic area that had a no-show rate of 12–
17% [66]. To treat the necessary 126 patients, we thus
needed to recruit 160.
The results were reported as an intention-to-treat ana-

lysis [67] as suggested in the CONSORT 2010 statement
[68]. Missing data for outcome variables were imputed
using the multiple imputation (MI) procedure imputing
50 different datasets. MI has been suggested to be the
recommended imputation technique when it is reason-
able to assume that data are missing at random [69]. Im-
putations of missing data were based on predictive mean
matching using the MICE package for R [70]. Each im-
putation was selected from a random draw among the 5
observations that were closest to the value predicted by
the imputation model. Both demographic and outcome
variables were used to predict (other) outcome variables.
The linear mixed models procedure analyzed each of the
50 imputed datasets separately, and the results were
pooled using standard procedures.
To test for the effects of the SMART treatment, linear

mixed model analysis [71] was used. The data are hier-
archical with measurement occasions (level 1; pre and
post) nested within individuals (level 2). A random inter-
cept was included in the model, but no random slope
was included because of only two measurement occa-
sions. A test of the significance of the time by group
interaction is then a test of whether the SMART group
and the control group change differently from pre- to
post-treatment. A separate analysis was done which ad-
justed for the individual probability of being randomized
directly into treatment (the SMART group). This ana-
lysis showed no difference from the main analysis.
Effect sizes with 95% confidence intervals were com-

puted as a standardized difference between the group’s
gain scores (Hedges’ g), using the pooled standard devi-
ation of the pre-measurement for the standardization [72].
Pretreatment differences between the groups were

tested using linear mixed models, one-way ANOVA, or
chi-square tests, depending on the situation. The same
methods were used to compare dropouts after pretreat-
ment with non-dropouts on demographic variables and
pretreatment outcome variables.
The Reliable Change Index (RCI) [73] was used to as-

sess clinical and significant change on the SDQ.
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We used IBM SPSS v24 for all analyses, and .05 was
generally set as the significance level.

Results
Treatment integrity and user satisfaction
The adherence scores in Table 1 indicate a general high
level of adherence to the manual, with a high completion
percentage of the elements in the SMART manual.
However, for four elements, the scores indicate that they
were used to a lesser degree: “Introductory exercise”,
“Convolute exercise”, “Experiment with panic disorder”
and “Relaxation exercise”.
Table 2 shows demographics, diagnoses and comorbid-

ity. The majority of patients were female, and there were
too few boys in the sample to compare between genders.
A quarter of participants had a probable pure anxiety

disorder, one fifth had a probable pure depressive disorder
and one third had a probable diagnosis of both anxiety
and depression. One fifth had other disorders, and 10 %
did not reach the probability level of any diagnosis. Severe
depression (ICD-10) was diagnosed in more than half the
participants with a diagnosis of depression.

Alliance
The scores on questions of alliance indicate that the pa-
tients liked the sessions, felt understood by the therapist
both after sessions and at the end of therapy (see Table
3).

Pre-treatment differences between conditions and change
from pre to post therapy
Group differences between the two treatment conditions
were compared at baseline on the outcome variables.
Differences between the groups on all variables at base-
line were non-significant (see Table 4).

Self-reported emotional problems (SDQ emotional problems
subscale)
There was a significant time by group interaction on the
SDQ emotional scale (see Table 4). While the treatment
group had a mean decrease of 1.67 points, the wait-list
group had a smaller change (0.81 points), and the effect
can be classified as medium (g = 0.65 p = .039).

Table 2 Demographics and diagnoses
Total WLC Direct treatment

Dawba prediction n % (of 145) n % (of 65) n % (of 80)

Only anxiety 34 23.4 18 27.7 16 20.0

Only depression 29 20.0 12 18.5 17 21.3

Depression and anxiety 46 31.7 18 27.7 28 35.0

Depression and GAD 30 20.7 10 15.4 20 25.0

Depression and Social phobia 27 18.6 10 15.4 17 21.3

Depression and specific phobia 7 4.8 0 0.0 7 8.8

Depression and agoraphobia 9 6.2 4 6.2 5 6.3

Depression and panic disorder 6 4.1 4 6.2 2 2.5

Neither anxiety nor depression 36 24.8 17 26.2 19 23.8

No diagnosis 9 6.2 5 7.7 4 5.0

Depression 78 53.8 24 36.9 54 67.5

Mild (ICD-10) 2 1.4 2 3.1 0 0.0

Moderate (ICD-10) 27 18.6 10 15.4 17 21.3

Severe (ICD-10) 39 26.9 12 18.5 27 33.8

Unknown 10 6.9 0 0.0 10 12.5

Generalized anxiety disorder 36 24.8 14 21.5 22 27.5

Social phobia 45 31.0 20 30.8 25 31.3

Specific phobia 24 16.6 7 10.8 17 21.3

Agoraphobia 14 9.7 7 10.8 7 8.8

OCD 4 2.8 3 4.6 1 1.3

Panic disorder 9 6.2 6 9.2 3 3.8

Total n 145 100 65 100.0 80 100.0

Notes.
Diagnoses in both ICD-10 and DSM-IV (same algorithm or same number of diagnoses)
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General functioning (CGAS)
The two conditions showed significantly different pre-post
changes on the CGAS (see Table 4). While the treatment
group had a mean increase of 8.6 points, the wait-list
group had a smaller change (3.9 points), and the effect can
be classified as medium (g = 0.56, p = .019).

Anxiety (MASC)
For the MASC total score, there was a significant time
by group interaction, and the treatment condition had a
better development (decrease of 7 points) than the wait-
list condition (decrease of 3.3 points), and the effect can
be classified as small (g = 0.34, p = .035) (see Table 4).

Depression (BDI-II)
There was no significant group difference on the BDI-II
total score between the treatment (decrease of 8.46
points) and the wait-list condition (decrease of 4.96
points), g = 0.30, p = .066 (see Table 4).

General symptom pressure and risk of suicide and self-harm
(CORE-OM)
There was no significant group difference on the CORE-
OM total score between the treatment (decrease of 0.44
points) and the wait-list condition (decrease of 0.33
points), g = 0.19, p = .29.

Reliable change index and clinically significant change
Of 62 patients eligible for this analysis in the treatment
group (SMART), 17.7% (n = 11) experienced clinical and
reliable change (see Table 5). Of 52 patients eligible for
this analysis in the waiting-list condition, 5.8% (n = 3)
experienced clinical and reliable change. Furthermore,
16.1% (n = 10) of the patients in the treatment condition
experienced either clinical, or reliable change, as com-
pared to 5.8% (n = 3) of the waiting-list patients. No pa-
tients in either group showed deterioration.

Discussion
To the best of our knowledge, this is the first RCT test-
ing the effect of a 6-session transdiagnostic CBT treat-
ment in an adolescent sample suffering mainly from
combined emotional disorders, receiving the interven-
tion in a CAMHS naturalistic setting. Despite that this
brief manualized treatment was delivered over only six
sessions, the treatment condition showed statistically sig-
nificant treatment effects for internalization symptoms,
anxiety symptoms and general functioning compared to
waiting-list controls. Clinically significant change in
emotional problems (SDQ) was observed significantly
more frequently in the treatment condition.

Table 3 Questions used as measures on alliance
Question n Average score: M (SD)

End of session questionnaire

I liked today’s session 117 4.60 (0.60)

I felt understood by the therapist 120 4.43 (0.69)

End of therapy questionnaire

Therapist understanding was 119 4.61 (0.69)

Therapist openness was 120 4.60 (0.76)

Note. Scores on a Likert scale from 1 to 5, where 5 is most satisfied
Scores based on means across all sessions

Table 4 Summary results for main outcome variables in each treatment condition
SMART Wait list Group effecta Effect size

n mean (sd) n mean (sd) g (95% CI)

SDQ emotion (youth)

Pre 80 7.89 (1.45) 65 7.99 (1.19) t = −0.30, n.s.

Post 80 6.22 (2.65) 65 7.18 (2.00) t = 2.06, p = .039 0.65 (0.31, 0.98)

CGAS

Pre 80 52.08 (8.97) 65 49.58 (7.69) t = 1.35, n.s.

Post 80 60.68 (12.33) 65 53.48 (11.81) t = 2.35, p = .019 0.56 (0.23, 0.89)

MASC total

Pre 80 61.10 (11.57) 65 62.72 (9.76) t = −0.84, n.s.

Post 80 54.09 (13.26) 65 59.42 (10.99) t = 2.10, p = .035 0.34 (0.01, 0.67)

BDI

Pre 80 28.98 (12.48) 65 29.19 (10.91) t = −0.10, n.s.

Post 80 20.52 (14.37) 65 24.23 (10.84) t = −1.84, p = .066 0.30 (−0.03, 0.63)

CORE total

Pre 80 1.93 (0.65) 65 2.04 (0.47) t = −1.07, n.s.

Post 80 1.49 (0.68) 65 1.71 (0.62) t = −1.06, p = .289 0.19 (−0.13, 0.52)

Note a. At pretreatment, main effect of group (SMART/Wait-list); At post-treatment, group interaction effect (time * group)
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The effect sizes of the intervention on the measures of
emotional problems, general functioning and anxiety
symptoms were moderate to small. Furthermore, both
depressive symptoms and general clinical outcome chan-
ged in the desired direction, albeit showing no statisti-
cally significant differences between the treatment and
wait-list conditions. Finally, the users report of satisfac-
tion and alliance indicate that the treatment was well re-
ceived for the adolescents.
The recovery rates in this study were lower than what is

expected for CBT efficacy trials for single-disorder treat-
ments [20] where the majority of studies show moderate
to large effects targeting anxiety and depression [21, 22].
However, with SDQ emotion (g = 0.65) and MASC (g =
0.34) for anxiety this trial shows comparable effects to
[20] and lays slightly above the effects shown by Weisz
and colleagues [34] in real-world settings. Compared to ef-
fectiveness studies and the effect sizes in the context of
studies performed in ordinary clinical practice [34], the
present effect sizes are promising, keeping in mind the
brief duration of the intervention. Considering the rate of
change on the SDQ and CGAS, compared to the total of
patients receiving treatment in the participating CAMHS
after six month of treatment [36], our sample shows com-
parable rates of change after six session of treatment, 10
weeks with a decrease of 2.6 points on the SDQ total score
and an increase of 9.6 points on the CGAS.
Using the RCI [73] as a measure of clinical significant

change, nearly one-sixth of the youths receiving treatment
in the present study obtained clinical meaningful change,
none deteriorated, while nearly two-thirds showed no reli-
able change. Although the proportion who experienced
partial or full recovery may seem modest, there are indica-
tions that the majority of children and adolescents in
regular community mental health care do not experience
clinical improvement applying these conservative criteria

[74, 75]. In addition, the adolescents in the treatment con-
dition improved nearly one category on the CGAS indicat-
ing clinically meaningful change after a brief intervention.
Some studies from ordinary care report poorer outcome
following treatment [76, 77]. In the CORC report men-
tioned earlier 27% of the CAMHS patients showed deteri-
oration [36]. No patients in either group in this study
showed worsening.
The treatment program and the inclusion of both thera-

pists and patients have shown good feasibility and trans-
portability to ordinary clinical practice. Firstly, the
therapists in this study were representative of clinical prac-
tice with their diverse educations and years of occupational
experience, where most of them had limited experience
with CBT beforehand. Secondly, the treatment is of short
duration and adherence to the manual components was
satisfying. In addition, the patients rated the alliance and
their satisfaction with the program as good.
Keeping these characteristics in mind, the SMART

program could be considered as a first step in a clinical
stepped care delivery followed by more intensive
evidence-based treatments for single disorders, e.g., the
C.A.T. program [78] for anxiety and more intensive pro-
grams for depression.

Strengths and limitations
The strengths of the present study were that it was per-
formed in an ordinary clinical setting, by therapist’s rep-
resentative for regular CAMHS practice, with regular
referred patients. Furthermore, the sample size is fairly
large, and the study has good statistical power to detect
moderate to large effects. The data quality is good, with
a nearly complete data-set from pre- to post-therapy and
measures for treatment integrity. The study included a
number of outcome measures, including adherence and
acceptability.
A possible limitation of the study was that the mean

duration for treatment condition was 3.5 weeks longer
than for the WLC, which could be in favor of the inter-
vention. Another possible limitation regarding represen-
tativeness is that the governmental restrictions on
waiting time prevented us to enroll a part of referred pa-
tients in the study. However, in the mentioned report
from the Child and Outcomes Research Consortium
(CORC) concerning the total of patients receiving treat-
ment in one of our participating CAMHS, from 2013 to
2016 [36], the SDQ total score and the CGAS score be-
fore treatment was lower in the total population of
CAMHS than in our sample [36].These scores indicate
that more acute and serious disorders was not underrep-
resented in our sample. With this in mind, the results
should be interpreted with caution. Regarding represen-
tativity, there were too few boys (n = 14) to perform ana-
lysis of gender differences. Recent studies show evidence

Table 5 Summary of reliable change and clinical change
SMARTa, b, c Wait list

n % n %

Clinical and reliable change 11 17.7% 3 5.8%

Only clinical change 9 14.5% 3 5.8%

Only reliable change 1 1.6% 0 0%

No change 41 66.1% 46 88.5%

Deterioration 0 0% 0 0%

Total 62 52

a. Group difference on clinical change vs. non-clinical change: Fisher’s exact test
p = 0.013. b. Group difference on no change vs. clinical change or reliable
change: Fisher’s exact test p = 0.007. c. Group difference on clinical and reliable
change vs. not both clinical and reliable change: Fisher’s exact test p = 0.084
Note
Reliable change = 4 point improvement on the SDQ emotional scale
Clinical change = from above to below cutoff
Clinical and reliable change = both
Deterioration = 4 point increase on the SDQ emotional scale
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of partial gender non-equivalence with a tendency for
girls to more often endorse items measuring symptoms
of emotional problems and prosocial behavior on the
SDQ [46]. This could have implications for the SDQ as a
screening instrument and could have affected the re-
cruitment of boys in the study, indicating a lower cut-off
for inclusion of boys. Another limitation is the use of a
waiting list as a control condition as opposed to an ac-
tive control condition. However, the intention was that
the two experimental conditions have equivalent length.
To create equal length between the conditions the as-
sertiveness module in SMART was removed. This was
warranted to accommodate the ethical and legal issues
concerning that the patients could not wait more than 6
weeks, however this conflates time and treatment and
limits the ability to ascertain the comparative effect of
full-scale SMART treatment. SMART is both transdiag-
nostic and modularized, however in this study SMART
was delivered in a linear order to all patients. Some re-
sults show that delivering in a modular, flexible fashion
gives better results [34]. Although SMART shows prom-
ising results, the effectiveness should be qualified as pre-
liminary, requiring future evaluation of the full-scale
program in a modularized format to assess “active ingre-
dients” as well as predictors of treatment response and
assessment of long-term effects. The treatment should
also be compared to an active control group.

Conclusions
Results from this RCT are promising and indicate support
for the effectiveness of a transdiagnostic short-term CBT
compared to no intervention for youth with emotional
problems in community clinics with only 6 sessions of
treatment. The recovery rates highlight the need for further
improvement for some of the patients. Considering that the
treatment is very short, only two sessions of CBT for de-
pression and two for anxiety transdiagnostic treatment,
SMART can with further investigations be considered as
first step in a stepped care model of treatment of anxiety
and/or depression in CAMHS. Further evaluation is needed
of the full-scale program and to find the optimal combin-
ation with additional interventions.
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Abstract

Background: Instruments for monitoring the clinical status of adolescents with emotional problems are needed.
The Clinical Outcomes in Routine Evaluation-Outcome Measure (CORE-OM) according to theory measures problems/
symptoms, well-being, functioning and risk. Documentation of whether the theoretical factor structure for CORE-OM is
applicable for adolescents is lacking.

Methods: This study examined the factor structure and psychometric properties of the CORE-OM based on two
samples of adolescents (age 14–18): youths seeking treatment for emotional problems (N = 140) and high school
students (N = 531). A split half approach was chosen. An exploratory factor analysis (EFA) was performed on the first
half of the stratified samples to establish the suitability of the model. A Confirmatory Factor Analysis (CFA) with the
chosen model from the EFA was performed on the second half. Internal consistency and clinical cut-off scores of the
CORE-OM were investigated.

Results: The best fitting model only partially confirmed the theoretical model for the CORE-OM. The model consisted
of five factors: 1) General problems, 2) risk to self, 3) positive resources 4) risk to others and 5) problems with others.
The clinical cut-off score based on the all-item total was higher than in an adult sample. Both the all-item total and
general problems cut-off scores showed gender differences.

Conclusion: The factor analysis on CORE-OM for adolescents resulted in a five-factor solution, and opens up for new
subscales concerning positive resources and problems with others. A 17-item solution for the general problems/
symptoms scale is suggested. We advise developers of self-report instruments not to reverse items, if they do not
intend to measure a separate factor, since these seem to affect the dimensionality of the scales. Comparing means for
gender in non-clinical samples should not be done without modification of the general emotional problem and the
positive resources scales. Slightly elevated CORE-OM scores (up to 1.3) in adolescents may be normal fluctuations.
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Background
Emotional disorders represent the most prevalent mental
health problem in adolescence, and the comorbidity
among emotional disorders is high. The onset of emo-
tional problems typically occurs in childhood and adoles-
cence or early adulthood [1]. There is a call for screening
tools that can detect mental health problems in adoles-
cents and determine their clinical status. Valid and reliable
routine outcome measures are key tools in monitoring
treatment effects and for detecting and preventing treat-
ment failure [2]. There is a need for transdiagnostic mea-
sures that address comorbidity and are sensitive to change
to monitor the treatment of adolescents.
The self-report Clinical Outcomes in Routine

Evaluation-Outcome Measure (CORE-OM) is a 34-item
questionnaire using a 5-point Likert scale from 0 (not at
all) to 4 (most of the time). CORE-OM is widely used
measure in outpatient mental health and counselling
services and in psychotherapy research with adult pa-
tients [3–5]. The CORE-OM items were chosen based
on their clinical significance and their sensitivity to
change in psychological status [3, 4]. The CORE-OM
theoretically covers four dimensions: Well-being (4
items); Functioning (12 items); Problems/symptoms (12
items); and Risk (6 items) [6, 7]. ‘Well-being’ refers to a
patient’s sense of life quality and emotional health.
‘Problems/symptoms’ is associated with psychological
health issues such as anxiety and depression symptoms,
reactions to trauma, and physical complaints. ‘Function-
ing’ relates to interpersonal, social and general function-
ing in daily life. A high correlation has been found
among these three domains [5, 8, 9], and combining
them into a general psychological distress scale called
All-items-minus Risk has been recommended [10].
‘Risk/harm’ includes items covering harm to self and sui-
cidal ideation (risk-to-self items) and violent behaviour
and threats towards other people (risk-to-others items)
[6, 11]. It has been recommended that risk be monitored
separately to help the clinician detect a patient’s
thoughts and plans regarding self-harm, suicide and vio-
lence [10].
The original CORE-OM [5] has been translated into

more than 20 languages and has good psychometric
properties in adult samples [7, 8, 12–15]. The CORE-
OM has been benchmarked in student counselling and
primary care service users aged 16 to 24 [16], however,
this study lacked a control group of non-service users.
One version of the CORE developed for young people

aged 11–16 is the CORE-YP [17]. However, the CORE-
YP includes only ten of the CORE-OM items, phrased in
simplified wording, and it is not adapted for the whole
age span of adolescents (up to age 18) received in Nor-
wegian child and adolescent mental health outpatient
services. The CORE-OM, with its 34 items, gives more

detailed information when needed; it addresses the most
common comorbid symptoms in emotional disorders, is
sensitive to change, and exists in a ten-item version (the
CORE-10) that can be used session by session. Measures
with these qualities are scarce in child and adolescent
mental health services. For researchers and clinicians, it
is more convenient to use one tool for adolescents, both
for longitudinal research and to monitor treatment,
without having to change tools due to changing age
norms. In Norway youths up to age 18 are referred to
child and adolescent mental health services, while indi-
viduals aged 18 and older are referred to adult out-
patient services.
Since the CORE-OM addresses anxiety, depression,

the aftermath of trauma, physical complaints, daily life
functioning, subjective well-being, and risk to self and
others, it is a highly relevant outcome measure, not only
for adults but also for adolescent service users, and is
particularly relevant for those with emotional problems.
However, there is no existing validation of the full
CORE-OM scale in high school age adolescent samples.
There is a need for knowledge about whether the test

parameters for the CORE-OM in youths are comparable
with those obtained in adult populations.
Previous research on the factor structure of the

CORE-OM [9] has not fully confirmed the theoretically
derived sub-scales but has rather indicated a structure
constituted by a g-factor of psychological distress and
residualized latent theoretically derived domains (Symp-
toms/Problems, Functioning and Well-being). ‘Risk-to-
self’ correlates with the g-factor, while ‘risk-to-others’
has a poor fit in the structural models [9]. Several factor
analytic evaluations of the CORE-OM have been per-
formed. The test developers [5] suggested a first compo-
nent that explained 38% of the variance, a risk
component and a positively worded component. In later
factor analyses some of the same researchers [9] sug-
gested a bifactor model with an overall g-factor, a
method factor (with positively and negatively keyed
items) and risk to self and others. But, their best fitting
model included the well-being, psychological problems,
and functioning domains, although most of the factor
loadings associated with these three domains were small
after the g-factor was accounted for. In the Norwegian
version [7] a bifactor model was also suggested, but here
the method factor did not contribute to improve model
fit. The model considered best in that study was a bifac-
tor model with a general distress factor and the four
CORE-OM domains. Investigations on the British ver-
sion suggested using “Mokken Scaling” [10]. This scale
is unidimensional resulting in a general distress factor,
with items differentiating between more or less severe
levels of stress. This approach result in the well-being
items giving information about lower levels of stress,
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while the risk items covers higher levels of stress, with
the other items in between. When the CORE-OM was
constructed [5], the majority of items were statements
about psychological distress or negative life situations,
i.e., psychological distress. Most of the items were thus
negatively keyed. However, eight items were positively
keyed, allegedly to mitigate response bias [5]. However,
mixing negatively and positively keyed items may add
method effects that threaten the construct validity of an
instrument. Whether the method effects of negatively
and positively keyed items are caused by responder error
[18], by response bias [19], or because positive and nega-
tive utterances actually measure different constructs are,
however, unclear. Lyne et al. [9] demonstrated that the
positively and negatively keyed items in the CORE-OM
formed two separate method factors across the theoret-
ically defined domains. In the validation of the CORE-
OM in adult Norwegian samples, these method factors
were also observed but were deemed negligible [7].
The CORE-OM has the potential to discriminate be-

tween non-clinical and clinical adult populations [5, 7, 8,
12, 13, 15]. The recommended cut-off score for the CORE-
OM in the adult population is 1.0 [20].
Gender effects have been found for the All-items

score, with women generally scoring higher than men,
and consequently, gender-specific cut-off scores have
been recommended by some authors [5, 13]. Other vali-
dations of the CORE-OM have not recommended separ-
ate cut-off scores based on gender, suggesting that
gender effects were small and negligible [7, 12].
CORE-OM and Beck Depression Inventory (BDI) scores

correlate in clinical samples [21]. Adolescents tend to have
higher scores than adults on the BDI [22, 23]. Findings
suggest that younger respondents generally score higher
on the CORE-OM than older respondents [5, 7, 8, 14] and
motivate the present authors to ask whether separate cut-
off scores for adolescents are needed, as has been found
for the BDI [22, 23].
Since no study has evaluated the factor structure of

CORE-OM and the reliability of its factors in an adoles-
cent population, there is a need for such studies. Since
several studies have shown that girls score higher than
boys do on emotional problems [24, 25] it is interesting
to evaluate whether this also is observed when using the
CORE-OM. To be able to do such a comparison, a re-
quirement is that the factor structure for boys and girls
are similar. In the factor analytic framework this can be
done evaluating measurement invariance of the factors,
and mean comparisons on gender require at least partial
scalar invariance [26].
The aims of this paper were to study the psychometric

properties of the Norwegian version of the CORE-OM
in an adolescent clinical sample selected for emotional
problems and a non-clinical sample by

(I) Investigating the factor structure of the Norwegian
CORE-OM in adolescents aged 14 to 18 years, by
establishing the suitability of the model by
Exploratory Factor Analysis (EFA), and performing
Confirmatory Factor Analysis (CFA) with the
chosen model of the EFA.

(II) Evaluating the internal consistency on the scales
from the chosen model.

(III) Performing a measurement invariance analysis for
gender based on the factor structure suggested by
the factor analysis.

(IV)Comparing factor means for boys and girls in the
non-clinical sample, if at least partial scalar
invariance under (III) is achieved.

(V)Calculating clinical cut-off scores.

Methods
Design
A between-subjects cross-sectional survey study was
used to examine the psychometric properties of the
CORE-OM in samples of Norwegian adolescents aged
14–18 years.

Samples
Data were gathered from two separate samples: a non-
clinical and a clinical sample. The non-clinical sample
(n = 531) was recruited for the purpose of this paper from
four junior high schools and four senior high schools in
both urban and rural areas in North Norway. The schools
were randomized and drawn, and data were collected until
at least 65 participants from each class grade were in-
cluded. In the non-clinical sample (age 14–18, M = 15.91,
SD = 1.45), there were 273 (51.4%) boys and 258 (48.6%)
girls. The response rate was between 71.4 and 83.3%. Al-
though the sampling procedure was systematic, the non-
clinical sample should be viewed as a convenience sample.
The clinical sample consisted of patients (n = 140) re-

cruited at CAMHS (Child and Adolescent Mental Health
Services) located in two North Norwegian towns and one
community centre. In the CAMHS sample (age 14–17,
M= 15.72, SD = 1.15), there were 13 boys (9.3%) and 127
girls (90.7%). The adolescents in this sample were enrolled
as participants in a psychotherapy research project, the
SMART study [27] (‘Evaluation of short-term treatment for
adolescents with emotional disorders in five children and
adolescent CAMHS—A randomized controlled trial’ (Clini-
calTrials.gov Identifier: NCT02150265); Regional Commit-
tee for Medical and Health Research Ethics (REC North);
Reference number 2011/1937). Data for the present study
were collected at enrolment, before treatment.

Inclusion/exclusion criteria
The inclusion criterion for the non-clinical sample was
being a student at a junior or senior high school, while
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the exclusion criterion was that the adolescent could not
read or write Norwegian fluently. The inclusion criteria
in the clinical sample were (1) age between 14 and 17
years; (2) a probable diagnosis of an emotional disorder
as indicated by a score of at least 6 on the Strengths and
Difficulties Questionnaire (SDQ) screening tool; and (3)
maintenance of a maximum waiting time for necessary
medical care of 6 weeks given by Norwegian health au-
thorities. The exclusion criteria were (1) a diagnosis of
pervasive developmental disorder (PDD); (2) psychotic
symptoms; (3) anxiolytic or anti-depressant medication
effects during the treatment period; and (4) inability to
speak the Norwegian language.

Ethics and consent
The study was performed in compliance with the
Helsinki Declaration for research on humans and was
approved by the REC North (Reference number 2011/
1937).
All participants participated and consented according

to the regulations governing the research project, with
written parental consent provided for those under age
16 (REC North, Reference number 2011/1937). High
scores on symptom and risk items were addressed by
the responsible therapist or counsellor.

CORE-OM scoring
All participants completed the CORE-OM in Norwegian
translation [7] on paper with a pen or pencil. All partici-
pants provided information regarding age and gender.
The scoring procedure for both samples followed the
guidelines for scoring from Barkham et al. [3].

Statistical analyses
Descriptive data for each of the 34 items, separately for
the clinical and non-clinical sample, have been provided
as additional material.
The following procedure in evaluating the factor struc-

ture of the CORE-OM was performed: The sample was
randomly split into two equally sized halves, stratified on
sample (clinical/non-clinical) giving an equal proportion
of cases from the clinical and non-clinical samples in
each half. One of the sample halves was a training sam-
ple where an exploratory factor analysis (EFA) was done,
and the other half was a testing sample where the
chosen model from the EFA was tested using confirma-
tory factor analysis.
In the EFA, different solutions with varying number of

factors was evaluated. Model fit information for each
model, difference in model fit between subsequent factor
solutions, and the meaningfulness of the Geomin rotated
factor loadings was used to guide the choice of the num-
ber of factors.

The CFA was carried out on the chosen model from
the EFA. The WLSMV estimator and delta
parameterization was used [26]. Model fit for the CFA
was evaluated by the Chi-square test, the chi-square to
degrees of freedom ratio, the RMSEA [28] and the CFI
[29]. A significant Chi-square test indicates significant
model misfit, but the chi-square test is both a function
of sample size and the amount of misfit so we rely
mostly on the RMSEA and CFI for model fit evaluation.
Models with a chi-square/df ratio < 2 [30]. RMSEA
below 0.05 and a CFI above 0.95 are typically considered
to be well-fitting [31].
With the WLSMV estimator and using the default

missing data handling method in Mplus, pairwise dele-
tion is used to handle the missing observations. This
means that a pair of observations is used in computing a
polychoric correlation if both observations in the pair
are observed. Overall, the covariance coverage percent-
age of data for the CFA part of the sample was between
96.1 and 100%, and with the highest proportion of miss-
ing observations for items 19 and 20 where 2.4 and
2.1%, respectively, were missing.
Outliers was evaluated by Cook’s d in the CFA ana-

lysis. The Cook’s d computes, for each subject, the over-
all influence that the subject has on the parameter
estimates estimated in the analysis. Additional analyses
without the individuals with the highest Cook’s d values
was performed, and there was noted a very small im-
provement in the fit indices in the CFA analysis when
those cases were removed. Since the overall results and
conclusions were not affected to a large degree by the
outliers, our results were based on the whole sample.
Reliability was evaluated by computing McDonald’s

Omega [32–34] for ordinal items, reporting a 95% confi-
dence interval for the reliability parameter [35]. Omegas if
item is deleted with 95% confidence intervals are also re-
ported [36] We computed item to total (using the rest of
the items) correlations by a procedure shown in Raykov &
Marcoulides [37] computing polyserial correlations.
Measurement invariance for gender is necessary for

gender mean comparisons on CORE-OM scales. Meas-
urement invariance was evaluated for a configural and a
scalar model for the non-clinical sample. The low num-
ber of clinical boys in our study made it impossible to
assess measurement invariance for gender using the clin-
ical sample. With ordinal indicators Muthen & Muthen
[26] recommends that factor loadings and thresholds as
a unity, so metric invariance holding only factor loadings
invariant between genders were not carried out. We
compared the difference in model fit between the config-
ural model and the scalar model was tested using the
DIFFTEST option in Mplus. Modification indices were
assessed for partial scalar invariance if full scalar invari-
ance was not achieved through the DIFFTEST. Even
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though the use of modification indices are controversial,
it is often considered, and Muthen & Muthen [26] rec-
ommends that equality constraints for factor loadings
and thresholds are relaxed in tandem. Following their
recommendations, scale factors for items with freely esti-
mated loadings and thresholds were fixed at one for
identification purposes.
Mean gender differences on latent factors were evalu-

ated in the final partial scalar model.
All factor analyses were performed in Mplus (version

7.4). Omega coefficients were computed within R using
a procedure described by Peters [33].
The acceptability of the data was assessed by analysing

missing data. Chi-squared tests were conducted to ex-
plore the relationship between the missing items and
groups and missing items and gender. ANOVA was con-
ducted to determine whether there was a significant re-
lationship between the missing items and age.
Jacobson and Truax’s [24] formula was used to calcu-

late the cut-off score for discriminating between a clin-
ical and non-clinical sample:

meanclinsdnorm þmeannormsdclin
sdclin þ sdclin

Results
Acceptability
A maximum omission of 10% of the items was used as
an indication of acceptability for the CORE-OM. Nine
participants (1.7%) with an omission rate greater than
10% were removed from the dataset: three from the jun-
ior high school sample and six from the senior high
school sample.

Exploratory factor analysis on the CORE-OM
EFAs with from one to six factors was performed. Factor
solutions with one and two factors did not show good
model fit. Three factors gave significantly better model
fit than two factors, four factors gave significantly better
model fit than three, five had significantly better model
fit than four, and six was better than five according to a
Chi-square difference test (see Table 1 for model fit for
the 1 to 6-factor solutions). The factor loadings for the
five-factor solution are shown in Table 2.
The five-factor solution was chosen, since the six-

factor solution did not seem to add anything of sub-
stance. In Table 2 the factor loadings above 0.30 for each
item are shown in bold for the five-factor solution. Fac-
tor 1 is interpreted as a general problem factor. All items
for this factor are negatively keyed, and is a mix of what
the manual describes as symptoms of anxiety, depres-
sion, physical problems, trauma, functioning and sub-
jective well-being. Factor 2 consists of four risk-to-self

items, i.e. four of the six “risk” items load highest on this
factor. In addition, items 23, 27 and 30 loaded nearly as
high on this factor as on Factor 1. These items points to
symptoms of depression. One option is to remove such
cross-loading items, but it seems important to include
questions about unhappiness and despair in a question-
naire measuring symptoms of depression or general
emotional problems. The level of risk of self-harm and
general emotional problems are likely correlated, and it
is therefore natural to observe some cross-loadings for
these items.
The eight items loading highest on the third factor

were all positively keyed, so this latent variable can be
interpreted as positive resources that the adolescent
possesses.
Factor 4 has two high-loading items that are inter-

preted as risk-to-others items.
For the fifth factor, items 25, 26 and 33 are function-

ing items related to functioning/relations with other
people. Item 31 and item 3 had a cross-loading on this
factor that was nearly as high as the loading on the gen-
eral factor. Both these items are related to relations to
other people, but the positive framing of item 3 give a
higher loading on the positive resources latent variable,
while item 31 (irritability with others) can both be a re-
sult of problems with others but also something that is
related to general problems.
This factor structure gave the most interpretable fac-

tors in our opinion. Even though we got a significantly
better fit with six factors compared to five, the sixth fac-
tor loads highest only on item 8. This item has to do
with physical problems or pain and is possibly related to
somatic symptoms, which is not asked for in detail in
CORE-OM. The six-factor solution is not shown here,
but with very few exceptions, the items were loading on
the same factors as in the five-factor solution.
The two-factor and three-factor solutions gave a gen-

eral factor plus additional factors that were hard to in-
terpret. The four-factor solution had a general factor,
Risk to others, Positive items and Problems with others
as possible interpretations, and the difference between
this and the five-factor solution was mainly that the risk
to self-items loaded on the general problems factor.

Confirmatory factor analysis
A CFA was performed on the five-factor model that was
selected from the EFA, using the other half of the
sample.
In this analysis, all factor loadings were significantly

different from zero (see Fig. 1). Item 19 showed a load-
ing that indicated a low association to the Positive re-
sources latent variable.
Model fit information for this analysis showed a sig-

nificant χ2(517) = 956.7 (p < .0005), and χ2/df = 1.85;
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Table 1 Model fit information EFA
# of factors Chi-square df RMSEA CFI SRMR Difference

Χ2(df)

1 1544.3* 527 0.076 0.942 0.078 –

2 1124.1* 494 0.062 0.964 0.063 2 vs. 1: Χ2(33) = 328.8*

3 817.8* 462 0.048 0.980 0.048 3 vs. 2: Χ2(32) = 257.0*

4 686.2* 431 0.042 0.985 0.040 4 vs. 3: Χ2(31) = 125.6*

5 562.3* 401 0.035 0.991 0.032 5 vs. 4: Χ2(30) = 112.9*

6 482.8* 372 0.030 0.994 0.027 6 vs. 5: Χ2(29) = 83.1*

* p < .0005

Table 2 Geomin rotated factor loadings for the five-factor solution (loadings above 0.30 are shown)
Item 1 2 Factor 3 4 5

1 I have felt terribly alone and isolated 0.53

2 I have felt tense, anxious or nervous 0.83

5 I have felt totally lacking in energy and enthusiasm 0.49

8 I have been troubled by aches, pains or other physical problems 0.79 0.36

10 Talking to people has felt too much for me 0.58

11 Tension and anxiety have prevented me doing important things 0.69

13 I have been disturbed by unwanted thoughts and feelings 0.70

14 I have felt like crying 0.66

15 I have felt panic or terror 0.68

17 I have felt overwhelmed by my problemsa 0.67

18 I have difficulty getting to sleep or staying asleep 0.75

20 My problems have been impossible to put to one side 0.57

23 I have felt despairing or hopeless 0.40 0.35

27 I have felt unhappy 0.42 0.42

28 Unwanted images or memories have been distressing me 0.46

29 I have been irritable when with other people 0.35 0.32

30 I have thought I am to blame for my problems and difficulties 0.35 0.33

9 I have thought of hurting myself 0.74

16 I made plans to end my life 0.76

24 I have thought it would be better if I were dead 0.85

34 I have hurt myself physically or taken dangerous risks with my health 0.67

3 I have felt I have someone to turn to for support when needed 0.51 0.31

4 I have felt O.K. about myself 0.51

7 I have felt able to cope when things go wrong 0.51

12 I have been happy with the things I have done 0.60

19 I have felt warmth and affection for someone 0.32 0.67

21 I have been able to do most things I needed to 0.58

31 I have felt optimistic about my futurea 0.71

32 I have achieved the things I wanted to 0.65

6 I have been physically violent to others 0.69

22 I have threatened or intimidated another person 0.78

25 I have felt criticised by other people 0.67

26 I have thought I have no friends 0.45

33 I have felt humiliated or shamed by other people 0.87
a Items 17 and 31 have switched place in the English and Norwegian version of the CORE-OM
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RMSEA = 0.05 (90% CI: (0.045, 0.055)); CFI = 0.978. Ac-
cording to commonly used criteria for a “good” model,
both the RMSEA and the CFI satisfy these benchmarks,
as does the χ2/df ratio (< 2).
The estimated correlations between the latent vari-

ables showed high correlations among all factors except
for the Risk-to-others latent variable.

Reliability evaluation for the five factors: symptoms and
problems, positive resources, risk to self, risk to others,
problems with others
The CORE-OM items are measured on an ordinal (5-
point Likert) scale. Therefore, we computed internal
consistency reliability using the ordinal Omega coeffi-
cient [33]. Omega coefficients based on the CFA sample

Fig. 1 Confirmatory factor analysis of the CORE-OM. Five-factor standardized solution with standard errors. Factor correlations (with SE) are shown
next to curved arrows. Latent measurement errors for each item are not shown in the figure. g = General problems; p = Positive resources; pwo =
Problems with others; rts = Risk to others; rto = Risk to others
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are shown in Table 3. The omega if item deleted and
item to total correlations are shown in Table 4.
Deleting one item from the scale, produces a small de-

crease in the reliability score for most of the items. For
the general problem scale, reliability is not affected
much by deletion of a single item, partly because of the
large number of items in this scale. Reliability is maxi-
mized if item 8 (“I have been troubled by aches, pains or
other physical problems “) is deleted with an increase
from .958 to .960. Also, for item 29 there is an increase
in Omega if the item is deleted. For the positive scale,
item 19 (“I have felt warmth and affection for someone
“) performs worst. Dropping this item increases the
Omega reliability score from .881 to .897. For the Risk
to self-scale, deleting item 34 (“I have hurt myself phys-
ically or taken dangerous risks with my health“) increase
the Omega coefficient slightly.
The item to total correlations gives similar results as

the Omega if item deleted, with the same items as men-
tioned above associated with the lowest item-total corre-
lations. Particularly item 19 may be problematic to
include as an indicator of the positive resources latent
variable.

Measurement invariance for gender on the non-clinical
sample
The configural model that allows all parameters to be esti-
mated freely for the genders showed good model fit
(χ2(1034) = 1610.4 (p < .0005), RMSEA = 0.046 (90% CI:
(0.041, 0.050)), CFI = 0.969). Reasonable model fit for the
configural model is necessary for further measurement in-
variance testing. The scalar model holding factor loadings
and thresholds invariant across the genders had model fit:
χ2(1153) = 1751.9 (p < .0005), RMSEA= 0.044 (90% CI:
(0.040, 0.048)), CFI = 0.968. The DIFFTEST in Mplus
showed significantly worse model fit for the scalar model
compared with the configural model (χ2(119) = 207.1; p <
0.0005), indicating that holding all loadings and thresholds
to be equal across genders are not warranted, so the re-
quirement of full scalar invariance does not hold. Similar
CFI and RMSEA values for the configural and scalar
model could indicate that there are problems with a rela-
tively few loadings and thresholds. Partial scalar invariance
was therefore evaluated using modification indices.

Table 3 Omega coefficients based on the CFA sample
Scale Ordinal Omega 95% confidence interval

General problems .958 (.952, .965)

Positive resources .881 (.861, .901)

Problems with others .862 (.836, .887)

Risk to self .931 (.918, .943)

Risk to others .576a –
a Spearman-Brown coeff

Table 4 Omega if item deleted and item to total correlations
Omega if item
deleted

95% CIa Item to rest
correlationb

General problems

Item 1 .955 (.947, .962) .783

Item 2 .956 (.949, .963) .721

Item 5 .957 (.950, .964) .668

Item 8 .960 (.953, .966) .489

Item 10 .957 (.950, .964) .652

Item 11 .956 (.949, .963) .699

Item 13 .954 (.947, .962) .807

Item 14 .955 (.947, .962) .780

Item 15 .955 (.948, .962) .759

Item 17 .954 (.946, .961) .844

Item 18 .957 (.950, .964) .637

Item 20 .956 (.949, .963) .723

Item 23 .954 (.946, .961) .849

Item 27 .954 (.947, .962) .825

Item 28 .956 (.949, .963) .692

Item 29 .959 (.953, .966) .518

Item 30 .956 (.949, .963) .705

Positive resources

Item 3 .869 (.847, .891) .614

Item 4 .859 (.835, .882) .692

Item 7 .856 (.832, .880) .715

Item 12 .848 (.823, .874) .792

Item 19 .897 (.879, .914) .288

Item 21 .870 (.849, .892) .605

Item 31 .867 (.845, .890) .621

Item 32 .863 (.840, .886) .670

Risk Self

Item 9 .896 (.876, .915) .698

Item 16 .901 (.883, .920) .723

Item 24 .909 (.892, .926) .662

Item 34 .932 (.919, .945) .575

PWOc

Item 25 – – .726

Item 26 – – .639

Item 33 – – .648

Risk Others

Item 6 – – .610d

Item 22 – –
a See Dunn, Baguley & Brunsden [35]; bPolyserial correlations between the
item and the total (without the item) of the scale; cProblems with others; d

Polychoric correlation
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The largest modification index for the scalar model
was associated with the lowest threshold for item 14
(“I have felt like crying”). This is the item with a
large difference in the distribution for boys and girls.
Relaxing the loading and the threshold constraints for
this item made model fit slightly better, but still the
DIFFTEST was significant: χ2(115) = 174.1 (p <
0.0005). Next, we relaxed the loading and thresholds
for item 29, and the DIFFTEST was still significant:
χ2(111) = 161.5 (p < 0.0005).
We did modify the scalar model by relaxing the con-

straints one by one according to the largest modification
index. Table 5 shows the steps taken in this process:
The items that the data indicate might be most problem-

atic to establish scalar invariance are shown in Table 5.
Item 14 has very different distribution for boys and girls.
Maybe including an item about crying is not a good idea
when assessing differences on emotional problems for boys
and girls. Admitting to crying is probably very different for
the genders, and a boy and a girl with the same amount of
problems might answer this question very differently (gen-
der specific differences). Item 4 has the same tendency as
for item 14 with a much higher proportion of boys report-
ing satisfaction with themselves than girls. Items 19 and 29
had the lowest standardized loadings both for boys and
girls.

Gender differences on the latent factors
Based on the final partial scalar model (E), there was a
significant gender difference in the factor means for the
General problems latent variable (z = − 7.52; p < .0005;
boys scoring lower than girls), Positive resources (z =
5.46; p < .0005; boys scoring higher than girls), Problems
with others (z = − 5.02; p < .0005; boys scoring lower
than girls), and Risk-to-others (z = 3.11; p = .002; boys
scoring higher than girls). There were no significant dif-
ferences between boys and girls on the latent Risk-to-
self variable.

Clinical cut-off score
Clinical cut-off scores were estimated by employing
Jacobson and Truax’ [38] formula.
Before calculating the cut-off score, participants in the

non-clinical sample that reported being in treatment
were excluded (n = 23). The estimated CORE-OM all-
items cut-off score according to Jacobson and Truax’
formula was 1.31 (girls: 1.44; boys: 1.02). For the 17-item
general distress scale the cut-off was 1.51 (girls: 1.69;
boys: 1.09).

Discussion
The main findings in this validation of the CORE-OM in
a mid-adolescent sample were a new factor solution and
a higher cut-off score than reported in adult samples.
The EFA resulted in a five factor solution, and the factor
contents were interpreted as general problems, positive
resources, risk to self, risk to others, and problems with
others. The CFA model fit for this model was good. The
measurement invariance analysis for gender should not
be performed without modification of the scale. The
clinical cut-off score based on the all-item total was
higher than in an adult sample. Both the all item total
and general problems cut-off score showed gender
difference.

Factor analysis and reliability
From the exploratory factor analysis, based on the train-
ing part of the training sample, a five-factor model was
interpreted to be the best candidate for model evalu-
ation. In the EFA, this model had improved model fit
over factor solutions with less factors, and had factors
that were interpreted as General problems, Positive re-
sources, Risk to self, Risk to others and Problems with
others. In the following confirmatory factor analysis,
done on the testing part of the sample, model fit for this
model can be characterized as good.
The developers of the CORE-OM manual describes

the instrument as a four-dimensional measure with

Table 5 Steps in showing partial scalar invariance
Step Largest modification index Chi-square (df) RMSEA

(90% CI)
CFI DIFFTEST

(Configural vs. partial scalar)

A Item 14a

Threshold 1
1713.8 (1149)*** 0.043 (0.039, 0,047) 0.970 ∆χ2(115) = 174.1***

B Item 29b

Loading
1702.2 (1145)*** 0.043 (0.038, 0,047) 0.970 ∆χ2(111) = 161.5***

C Item 4c

Threshold 3
1679.3 (1141)*** 0.042 (0.038, 0,046) 0.971 ∆χ2(107) = 140.7*

p = .016

D Item 31d

Loading
1665.9 (1137)*** 0.042 (0.037, 0,046) 0.972 ∆χ2(103) = 127.3,

p = .053 n.s.

E Item 19e Threshold 4 1662.0 (1133)*** 0.042 (0.038, 0,046) 0.972 ∆χ2(99) = 117.8,
p = .10 n.s.

* p < .05, *** p < .0005. n.s. non-significant. a I have felt like crying; b I have been irritable when with other people; c I have felt O.K. about myself; d I have felt
overwhelmed by my problems; e I have felt warmth and affection for someone
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dimensions of Subjective well-being, Problems, Func-
tioning and Risk [6]. There may be many reasons why
data from the present youth sample yielded a different
factor structure. We believe that one main reason for
this is that eight of the 34 items are positively keyed.
Lyne et al. (2006) [9] showed that for CORE-OM on an
adult sample, method factors related to positive and
negative wording of the items played a role in achieving
acceptable model fit. In our sample, all the eight posi-
tively keyed items loaded on the same factor in the five-
factor EFA. It seems that when the adolescents answer
these items, the positive resources in their lives are
prompted, rather than just negative aspects. This high-
lights that assuming that a low score on a positively
keyed item reflects the same as a high score on a nega-
tively keyed item is problematic. According to the tripar-
tite theory of anxiety and depression [39] negative affect
and lack of positive affect may represent separate dimen-
sions of internalizing problems. The current factor solu-
tion supports that negative affect and lack of positive
affect are not two sides of the same coin.
Combining all the positively keyed items to a separate

subscale not only solves the problem of reversed items,
but also produces a substantially easier subscale to inter-
pret than the theoretically derived Well-being scale,
since it reflects resources, wellbeing and self-efficacy.
Incidentially, one of the positively keyed items had a

much lower factor loading in the CFA than the other
items. Although item 19 (“I have felt warmth and affec-
tion for someone») is positively keyed it differs in con-
tent from the rest of the positive items. This item may
measure traits like empathy or affection directed towards
other people, and not necessarily positive feelings about
themselves. Also, removing this item from the scale im-
proves the Omega reliability score by nearly 0.02, and
this item had an item to rest-correlation below 0.30.
One other reason for the low factor loading for item 19
may be that the Norwegian translation of the word “af-
fection” is a word that is probably not used among Nor-
wegian adolescents nowadays. Thus, a revision of the
Norwegian translation is recommended.
The risk items split into two distinct factors. The risk

to others items (item 6 and 22) correlates highly with
each other but little with the other items in the ques-
tionnaire. We also see this through low factor correla-
tions between the latent Risk-to-others variable and the
other four latent variables in the CFA. In the EFA, a Risk
to other scale shows up early, although it is questionable
whether these two items cover a large enough range of
such a dimension.
The Risk to self-dimension seems more robust, having

a high reliability score for the internal consistency. The
factor correlation between Risk-to-self and General
problems is very high (> 0.90), and this seems natural as

having many symptoms of problems may impact self-
harm and suicidal ideation. Cross-loadings between
Risk-to-self and General problems were evident for the
items “I have felt despairing or hopeless” and “I have felt
unhappy”. Although such items may indirectly indicate
risk of self-harm, we believe that these items are more
direct indicators of the severity of of emotional
problems.
The reliability analysis revealed that the Omega would

increase slightly if item 34 “I have hurt myself physically
or taken dangerous risks with my health” was removed
from the scale. This item may or may not be related to
intensions of self-mutilations or suicide. The other items
within the Risk to self-scale are more directly associated
with such intentions, while taking dangerous risks may
be sensation-seeking behavior not directly associated
with self-harm intentions.
For the General problems scale, half (17) of the

CORE-OM items loaded highest on this variable in the
EFA. For this scale, the Omega reliability would improve
slightly if the items 8 and 29 were removed from the
scale, and these two items had the lowest item to rest
correlations for the items within the General problems
scale. Item 8 (“I have been troubled by aches, pains or
other physical problems “) may be caused by mental
health issues but can also be a result of injuries, physical
disease and other issues not related to emotional prob-
lems. Increased reliability removing this item from the
general problem scale may be an indication of this. For
item 29 (“I have been irritable when with other people”)
was probably the item that was most difficult to place. It
loaded moderately on the General problem latent vari-
able, and cross-loaded on the Problems with others la-
tent variable. To be irritable when with others can be an
indicator of problems with the functioning with others,
but can also be an indicator of emotional problems since
irritability may be associated with several traits or condi-
tions [40].
Finally, items 25, 26 and 33 loaded on the Problems

with others factor. These items have to do with relation-
ships with others. Lyne et al. [9] pointed at the same
three items as belonging to a common factor. After ac-
counting for a general distress factor, these three items
were the only items that had meaningful loadings on
their residualized Functioning factor. This highlights that
feelings of humiliation or critique from others and hav-
ing no friends may form a separate factor in the CORE-
OM instrument.

Measurement invariance for gender
We did a measurement invariance analysis for gender, to
evaluate whether it is reasonable to make mean compar-
isons between girls and boys using CORE-OM.
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Comparing the configural model and full scalar model,
we found that scalar model fit significantly worse than
the configural model, and this indicates that one cannot
compare means for boys and girls without modifications
to the scales. After 4–5 steps of relaxing constraints in
the scalar model, we found a partial scalar model that
did not fit significantly worse than the configural model.
In comparing means for boys and girls on the CORE-
OM scales, one should probably be careful in using the
items 14, 29, 4, 31 and 19.
Different researchers rely on different fit statistics

when evaluating measurement invariance Putnick and
Bornstein [41] show that many consider that a small
change in CFI or RMSEA going from a configural to a
scalar model could indicate scalar invariance. The
change in CFI and RMSEA shown for gender invariance
in the non-clinical sample in the present study, is very
small, and within the limits of full scalar invariance men-
tioned by Putnick and Bornstein [41]. However, it is
problematic if one chooses the change in χ2 as criterion
for invariance when it is non-significant and other cri-
teria when it is significant. We used a data driven
method (modification indices) instead to establish partial
scalar invariance. Partial scalar invariance can be con-
cluded when a large majority of the items on the factors
is invariant [42] The use of modification indices is also
controversial [41], but can be helpful in determining
items that are problematic. For example, our analysis
showed that item 14 in CORE-OM (“I have felt like cry-
ing”) may be an item that is problematic to include when
symptoms of depression or anxiety are to be compared
between the genders. Boys and girls report very differ-
ently on this item, and this difference cannot be attrib-
uted only to the amount of emotional problems on the
latent scale the adolescents have but also to some gender
specific traits.

Gender differences in the non-clinical sample
We compared factor means for male and female adoles-
cents in the non-clinical group using the final partial
scalar model. Boys and girls differed on four of the five
latent variables. A non-significant difference between the
genders was found for the risk to self-variable. For the
non-clinical group few adolescents had thoughts of self-
harm. The girls scored higher than boys did on the gen-
eral factor, and that has also been shown in other studies
[5, 13]. Boys scored significantly higher on the risk to
others factor. This is consistent with other validations of
the scale [7, 14] .
For the positive resources latent variable, girls scored

significantly lower than boys. Finally, for the Problems
with others factor the girls scored higher than boys. The
items in this scale have to do with feelings of having
been criticized, humiliated, made shameful or having no

friends, and are as such about emotional relations with
others. Girls tend to use emotional coping skills more
often than boys, and help from others, while boys tend
to devaluate such emotional expressions [43], hence
stronger feelings related to emotional relationships can
be the result. In the Japanese version of CORE-OM the
female participants showed lower scores on “close rela-
tionships” subscales [14].
Factor correlations between the latent variables in the

chosen factor solution were high, except for those in-
volving risk to others. Similar gender differences for gen-
eral emotional problems, positive resources and
problems with others can be a sign that related concepts
are being involved.

Mixing positive and negative items in a questionnaire
Lyne et al. [9] concluded their article, studying 2140
adult patients, that the most useful scoring method of
the CORE-OM would be to compute a general total
score based on the 28 non-risk items and a risk total
based on the remaining six items. The main difference
between the 17-item general problems scale from the
present study and the 28-item non-risk scale is the ex-
clusion of the positively keyed items from the 17-item
version.
One of the reasons for including both positively and

negatively keyed items in a questionnaire is to reduce ac-
quiescence bias (response style bias, respondents tending
to agree with statements) [44]. However, positively and
negatively keyed items may involve different cognitive
processes [45, 46] and this is one of the reasons that a
positive item latent variable showed up in the EFA. It is
a paradox that including some positively keyed items in
a questionnaire consisting mostly of negatively keyed
items, in order to mitigate acquiescence bias, seems to
confuse the responders and therefore makes the instru-
ment less valid and scales less reliable.

Clinical cut-off score
The original validation of the CORE suggested a clinical
cut-off of 1.2 [5], and later validations have suggested a
cut-off point as low as 1.0 [47] to define clinical case-
ness. However, in these adolescent samples, the cut-off
score on the All-items CORE-OM was 1.31, 1.44 (girls)
and 1.02 (boys). This finding needs to be replicated, but
it corresponds well with the finding that youths also
score higher than adults on the BDI [22, 23]. Consistent
of the results from the present study we also recom-
mend the 17-item factor as a measure of general prob-
lems. The positively keyed items do not interfere with
this factor and the problem with others items are also
excluded. In this way we have a more reliable measure
on emotional problems and the cut-off scores for this
factor is suggested as an alternative to the established
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All items minus Risk score. The rationale for this is that
the All items minus Risk 28-item score includes all re-
versed items, and may thus actually underestimate the
level of emotional distress experienced by patients. The
cut-off scores for both All-items and the 17-items gen-
eral distress factor show gender differences, with girls
scoring higher than boys and a higher score than in
adult samples [7]. We suggest that the cut-off scores ei-
ther is gender specific or that the cut-off for gender
combined is set lower to accommodate for the boys
lower scoring, as suggested by Connell et al. [47].

Limitations
The clinical sample may not be representative of the en-
tire CAMHS population due to the sample being prese-
lected based on symptoms of emotional problems.
Furthermore, patients evaluated as suicidal were ex-
cluded from the sample because they could not be sub-
jected to the 6-week waiting condition. However, since
the CORE-OM was mainly developed to monitor out-
patient treatment and is not the outcome measure of
choice for psychosis or conduct disorder, the present
clinical sample probably has a high density of the phe-
nomena that the CORE-OM was designed to monitor.
The age span in the non-clinical sample was 14–18,

while the age range in the clinical sample was 14–17.
The reason for this is that Norwegian CAMHS receives
only those younger than age 18 as patients, while youths
18 and older are referred to mental health services for
the adult population. However, in high school, enrol-
ment in different grades is based on the year of birth.
We decided not to exclude the 18-year-olds from the
non-clinical sample. Furthermore, the mean age in the
two samples is similar.
Due to the low rate of males in the clinical sample, the

mean and standard deviation in the male clinical sample
used in the Jacobson and Truax formula have large
standard errors. Therefore, the clinical cut-offs for boys
are encumbered with uncertainty.

Conclusions
Although the present version of CORE-OM shows prom-
ising psychometric properties, there are some challenges
with the instrument. Leaning on van Sonderen et al. [48]
and Suárez-Alvarez et al. [44], we believe that using a mix
of positively and negatively keyed items should be avoided,
if the intention is not to measure separate dimensions.
However, the five-factor solution found in this validation
both had a good model fit, and not the least, yielded clin-
ically meaningful subscales. According to the factors
found in this study we recommend the 17-item factor as a
more reliable measure of general problems. Comparing
means for gender in non-clinical samples should not be
done without modification of the general emotional

problem and the positive resources scales. This should be
objectives for future revisions of the scale.
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Abstract 
Background: There is a need for long-term effectiveness trials of transdiagnostic treatments. This study investigates 
the effectiveness and diagnosis-specific trajectories of change in adolescent patients attending SMART, a 6-week 
transdiagnostic CBT for anxiety and depression, with 6-month follow-up.

Methods: A randomized controlled trial with waiting list control (WLC) was performed at three child and adolescent 
mental health outpatient services (CAMHS) in Norway. Referred adolescents (N = 163, age = 15.72, 90.3% females) 
scoring 6 or more on the emotional disorders subscale of the Strengths and Difficulties Questionnaire (SDQ) were 
randomly assigned to treatment or to WLC. Long-term follow-up (N = 83, baseline age = 15.57, 94% females) was per-
formed 6 months after treatment completion (Mean = 7.1 months, SD = 2.5). Linear mixed model analysis was used 
to assess time by group effects in patients with no diagnosis, probable anxiety, depressive disorder, and combined 
anxiety and depressive disorder.

Results: Almost one third (31%) obtained full recovery according to the inclusion criterium (SDQ emotional). There 
was highly significant change in all outcome variables. Effect sizes (ES) were largest for general functioning, measured 
with CGAS (ES: d = 2.19), and on emotional problems measured with SDQ (ES: d = 2.10), while CORE-17, BDI-II and 
CGAS all obtained ES’s close to 1. There were no significant time by diagnostic group interactions for any outcomes, 
indicating similar trajectories of change, regardless of diagnostic group. Waiting 6 weeks for treatment had no signifi-
cant impact on long-term treatment effects.

Limitations: Possible regression to the mean. Attrition from baseline to follow-up.

Conclusions: Six weeks of transdiagnostic treatment for adolescents with emotional problems showed highly 
significant change in emotional symptoms and functioning at 6-month follow-up. Patients with anxiety, depression, 
combined anxiety and depression, and emotional problems with no specific diagnoses, all had similar trajectories of 
change. Hence this transdiagnostic SMART treatment can be recommended for adolescent patients with symptoms 
within the broad spectrum of emotional problems.
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Introduction
Anxiety and depression are the most frequent mental 
disorders in both the general youth population and in 
those receiving treatment in child and adolescent mental 
health outpatient services (CAMHS) [1–3]. Anxiety and 
depressive disorders commonly co-occur during adoles-
cence with rates as high as 75% in clinical samples [4, 5], 
presenting overlapping symptoms and emotional distress 
[6]. Untreated, this interferes negatively with numerous 
mental health outcomes, and can lead to psychological, 
cognitive, social, and academic impairments [7, 8]. Treat-
ments based on cognitive behavioral therapy (CBT) for 
both anxiety and depressive disorders have empirical 
support [9, 10]. Multiple systematic reviews and meta-
analyses have reported moderate to large effect sizes (ES) 
for psychological treatment in youth samples [11–13]. 
However, the evidence for the effects of these empiri-
cally supported treatments rests mainly on efficacy tri-
als. A question raised is to what degree these results hold 
up when delivered in routine clinical care, as for instance 
in CAMHS, given the clear differences between the two 
settings [14–17]. Some have stated that treatments sup-
ported by efficacy trials may show reduced treatment 
effects when transferred to effectiveness trials in CAMHS 
settings [16, 17]. A recent meta-analysis on CBT for 
internalizing disorders concludes that CBT delivered in 
routine care is efficacious in reducing emotional disor-
ders and symptoms, with outcomes comparable to results 
obtained in efficacy studies. However the authors stated 
that the quality of the included studies was fair, and the 
heterogeneity high. Limitations such as varying inclusion 
criteria of the studies was also highlighted [18]. #e par-
ticipants in this meta-analysis comprised of both children 
and adolescents, testing various types of CBT, cognitive 
therapy and behavior therapy. #e meta-analysis did not 
provide information of whether the treatment comprised 
of transdiagnostic protocols or diagnosis specific treat-
ment protocols. In sum, there are considerable differ-
ences between research clinics and routine clinical care. 
A remaining question is whether short-term transdiag-
nostic treatment is an effective and lasting treatment for 
adolescent patients with anxiety and/or depression when 
delivered in the setting of routine clinical care. Given the 
high co-occurrence of depression and anxiety in clini-
cal samples, there is a need for effectiveness studies on 
transdiagnostic treatment that target both anxiety and 
depression.

As mentioned by Queen et al. [19], youth anxiety and 
depression share a number of psychological, biological 
and environmental risk factors (for a review see [20]). 
Anxiety, depression and traumatic stress have common 
symptom patterns such as rumination and worry [21], 
and behavioral avoidance [22]. Moreover, negative affect 
has been suggested as a latent factor underlying both 
depressive and anxiety disorders [23, 24]. CBT treatment 
trials designed to test interventions on single disorders 
have shown so called “spill-over effects”, where similar 
response to treatment is shown for comorbid anxiety and 
depressive disorders [25]. #e results of a meta-analy-
sis of CBT for treatment of primary depression are one 
example demonstrating not only an effect for depressive 
symptoms, but also “spill-over effects” with reduction in 
anxiety symptoms [26].

As a consequence of the high comorbidity of emotional 
disorders among adolescents, and shared vulnerability 
factor, efforts have been directed towards a transdiag-
nostic approach to treatment [27–30]. Transdiagnostic 
treatment is built upon cognitive, behavioral, and physi-
ological processes that are shared or common across 
diverse disorders. #e treatment does not presuppose 
careful differential diagnostic assessment between disor-
ders belonging to the targeted spectrum, and represents 
an adoption of an integrative approach [31]. A transdiag-
nostic intervention for anxiety and depression emerges 
as an attractive approach for community clinical practice 
for this target group, offering more flexible interventions 
compared to standard single-disorder interventions. #e 
use of traditional single-disorder protocols can be time 
consuming and costly for clinical practitioners [28, 30]. 
It is hypothesized that transdiagnostic approaches could 
contribute to lowering the clinical burden in learning 
several manuals and allow for more flexible interventions 
to patients presenting with comorbid emotional disor-
ders [27]. As a consequence, a large array of treatment 
protocols conceptualized as transdiagnostic have been 
developed and tested. #e most extensive research has 
been performed on the Unified protocol (UP) [32]. #e 
UP exists in many adaptations. Protocol adaptions for 
children (UP-C; UP Children) and adolescents (UP-A; UP 
Adolescents) have been developed and tested by Ehren-
reich-May and colleagues [33–36] demonstrating prom-
ising effects of transdiagnostic treatment for emotional 
disorders in children and adolescents. #ere are several 
additional studies examining various transdiagnostic 

Trial registration: ClinicalTrials.gov Identifier: NCT02150265. First registered May 29, 2014.

Keywords: Cognitive behavioral therapy, Adolescence, Trajectories of change, Emotional disorders, Transdiagnostic, 
Psychological treatment, Long-term effectiveness, Anxiety, Depression, Child and adolescent mental health services
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programs for youth with emotional disorders in differ-
ent research settings; in primary care [37, 38]; in school 
settings [39, 40]; and in parent-led teletherapy [41], all 
showing promising effects. Another promising trans-
diagnostic therapy protocol for emotional disorders is 
the Structured Material for "erapy (SMART) [42]. "e 
short-term effectiveness of the SMART treatment was 
investigated in an RCT with a Norwegian sample of ado-
lescents [43] and small to moderate effect sizes for the 
time by group interaction effect (ranging from 0.19 to 
0.65) were observed for anxiety, emotional symptoms 
and general functioning, while the effect size for depres-
sive symptoms did not reach significance directly after 
completion of treatment.

Comparable studies regarding trajectories of change 
from recruitment, through therapy and to follow-up, are 
scarce. We found one study employing the UP-A that 
examined the concurrent trajectories of primary anxiety 
and depressive symptoms across the course of treatment 
and at 6  month follow-up. "is study showed similar 
rates of change on self-reported symptoms during the 
treatment, but whereas anxiety symptoms showed signif-
icant improvement after treatment, depressive symptoms 
seemed to plateau [19]. Investigating effects of transdi-
agnostic treatment provides the opportunity to examine 
whether there are separate trajectories of change when it 
comes to depression, anxiety, and comorbid anxiety and 
depression for patients in a CAMHS setting, in order to 
show whether they present similar or different rates of 
change both post-treatment and at follow-up.

Most studies measure post-treatment effects, but 
less frequently incorporate follow-up measurements 
conducted months after the end of treatment. Despite 
the strong evidence for youth CBT post-treatment 
effectiveness, relapse after treatment can be observed 
in as many as one third to one half of treated youths 
(e.g. [44, 45]). So far, our knowledge about long-term 
effects of CBT for emotional disorders is limited. A 
meta-analysis performed by Rith-Najarian and col-
leagues [46] provides support for stability of treatment 
effects of CBT for youths in a long-term follow-up with 
rather large within-subject effect sizes (g = 1.23–1.82), 
but also highlights the need for several improvements 
in research standards, with an emphasis on prioritizing 
assessment at long-term follow-up. Many studies con-
duct limited follow-up assessments only 2–3  months 
post-treatment (e.g. [11, 13]). Longer follow-up stud-
ies are important for several reasons and are needed to 
understand the persistence of treatment effects of CBTs 
[46]. A meta-analysis on depression demonstrated that 
treatment effect sizes were negatively correlated with 
duration from end of treatment until follow-up [26]. 
"e same study found that treatment duration was not 

correlated with outcome, suggesting that some briefer 
treatments may have potential to be as effective as 
lengthier ones [26]. Number of sessions or weeks of 
treatment did not moderate the effect size or remission 
rates in a recent meta-analysis investigating CBT for 
children and adolescents treated for internalizing dis-
orders in routine clinical care [18]. "is could indicate 
that shorter treatments could be as effective as length-
ier ones.

In addition to duration of treatment, there are other 
issues worth examining, such as effectiveness in adoles-
cent samples and the effects of waiting for treatment. 
In general, there is a need for more research on ado-
lescents, especially since we know that emotional dis-
orders persist if left untreated [47]. A meta-analysis 
examining effectiveness of anxiety treatment in chil-
dren and adolescent, has shown that the research is 
mainly based on children, despite the potential strong 
effects shown by the limited number of studies on ado-
lescents [48].

A relevant question for clinical trials with a waiting list 
control group, is to study the effect of waiting time before 
receiving treatment. Waiting time before commencing 
treatment is frequently used as a quality benchmark for 
health services, also for Norwegian CAMHS. For somatic 
illness and for mental health conditions with high risk 
for harm or self-harm, waiting time can obviously imply 
risk of deterioration or a fatal outcome. However, lit-
tle is known about whether other young patients react 
negatively to waiting, for instance by reduced attendance, 
or by developing a more treatment resistant condition 
while waiting [49]. Will the delayed onset of therapy after 
enrollment influence the short- and long-term outcome 
of therapy? "is question has clinical implications, since 
most patients in CAMHS wait before starting treatment.

Aims
"e aim of the present study was to examine the long-
term effectiveness, and diagnostic group specific change 
trajectories of a six-session transdiagnostic CBT for 
young patients (age 14–17) with depression, anxiety and 
combined anxiety and depression, treated in regular 
CAMHS, by

1. Examining treatment effects at follow-up 6  months 
after treatment completion.

2. Examining the impact of waiting 6 weeks before start 
of therapy on the long-term treatment effect.

3. Examining change trajectories for patients with diag-
noses of pure anxiety, pure depression, and combined 
anxiety and depression, from pre-treatment, through 
treatment, and at 6-month follow-up.
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Methods
!is is a 6-month follow-up study of adolescent patients 
participating in a randomized controlled clinical trial 
with waiting list control. !e active treatment was trans-
diagnostic CBT, according to the treatment manual 
Structured Material for !erapy (SMART) [42], delivered 
by the clinical staff at community child and adolescent 
mental health service clinics (CAMHS). !e pre- to post-
treatment short-term evaluation of the SMART treat-
ment protocol for the present study sample is described 
in Lorentzen et al. [43], including more detailed informa-
tion about the SMART treatment protocol, clinical set-
ting, training of therapists, randomization procedure, 
treatment integrity, user satisfaction, and therapeutic 
alliance.

Procedure
We asked a total of 498 patients referred to CHAMS for 
informed consent, from January 2012 to June 2016. Of 
these, 335 were excluded due to governmental restric-
tion on waiting time prior to start of treatment. Patients 
in the direct intervention group were pre-evaluated and 
commenced treatment with SMART immediately after 
enrollment. After completion of the 6-week SMART 
treatment, they were evaluated post-treatment. !e 
patients in the waiting list control (WLC) condition were 
pre-evaluated twice; first at enrollment, and secondly 
after a 6-week waiting period, prior to commencing treat-
ment with SMART. !e WLC group went through post-
treatment evaluation immediately after completing the 
6-week SMART treatment, 12  weeks after enrollment. 
Follow-up was scheduled 6 months post-treatment. Fig-
ure 1 shows timepoints for measurements in weeks. Fig-
ure 2 shows the consort flow diagram.

!e mean duration of time between post-treatment 
evaluation and follow-up was 32.8  weeks (SD = 10.8, 
range 28–90).

Participants
!e participants are described in Lorentzen et  al. [43]. 
!e full sample included 145 adolescents (aged 14–17, 
M = 15.72, SD = 1.14, 90.3% females), recruited from 
referrals to three public child and adolescent mental 
health outpatient clinics, from January 2012 to June 
2016. During the routine intake procedure at the clin-
ics, the participants who fulfilled the inclusion crite-
ria described below were informed about the study and 
asked to participate. Adolescents over 16 years and par-
ents of children under 16 years signed informed consent. 
Inclusion criteria were (a) age between 14 and 17 years; 
(b) a score of at least 6 on the Strength and Difficulties 
Questionnaire (SDQ) screening tool emotional scale; and 

(c) maintenance of a maximum waiting time for neces-
sary medical care of 6 weeks given by Norwegian health 
authorities. Exclusion criteria were (a) a diagnosis of 
pervasive developmental disorder (PDD); (b) psychotic 
symptoms; (c) use of anxiolytic or anti-depressant medi-
cation during the treatment period; and (d) patients who 
did not speak the Norwegian language. A total of 199 
adolescents were assessed for eligibility and were asked 
for informed consent. Of these, 36 did not consent. A 
total of 163 were randomized to either treatment or wait-
ing list. In the current study, a total of 18 patients did not 
complete the treatment or waiting phase. Of these, we 
had no information for the reason for non-completion 
for 11 patients, 2 cited lack of motivation, 3 were referred 
to other treatment (2 received trauma treatment, 1 regu-
lar cognitive behavioral therapy), and finally 3 withdrew 
because of geographical distance (2 moved to another 
location, 1 had a long distance to travel to get to the 
CAMHS). !e main administrative challenge to complet-
ing the follow-up was difficulty getting into contact with 
the patients, and in some cases the therapists forgot to 
perform follow-up after 6  months. Results for the final 
study sample are presented according to the CONSORT 
flow diagram in Fig. 2.

Treatment
!e adolescents were treated with the SMART pro-
gram [43]. !e SMART program is a transdiagnostic 
CBT program with materials organized in five modules 
(introduction, depression, anxiety, assertiveness training, 
and summary, in a total of eight sessions). In this study, 
the core modules for anxiety and depression, except 
the module for assertiveness training (2 sessions), were 
employed as a standard brief therapy in the outpatient 
clinics. Norwegian law restricts waiting time in CAMHS, 
and by excluding assertiveness training both groups had 
similar time intervals (6 weeks waiting time and 6 weeks 
treatment). Four modules were given over 6 sessions, 
each with a duration of 90 min.

!e program has proven its initial effectiveness [43] 
and is based on well supported methods for treating anx-
iety and depression with emphasis on cognitive restruc-
turing, exposure and activation. !e modules consist of 
a definition of individual treatment goals, activation of 
personal resources, behavioral experiments, information 
about emotional problems and related coping strategies. 
Although the treatment is modular and flexible, it was 
delivered in a linear manner for research purposes.

Measures
!e following measures were employed in the present 
study:
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Diagnostic assessment: DAWBA
Development and Well Being Assessment (DAWBA) [50] 
is a multi-informant computer-administered diagnostic 
interview, with both open- and closed-ended questions. 
It is administered at intake as a digital self-report instru-
ment in the participating CAMHS. !e data is gathered 

through the authorized DAWBA online system and pub-
lished in accordance to the copyright terms and with per-
mission from the copyright holder. In the present study, 
only information from the patients was used. DAWBA 
uses computer algorithms to suggest the likelihood of 
diagnoses, ordering the probability of a diagnosis into 

Fig. 1 Flowchart showing points of, and time between measurements in weeks
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DAWBA bands ranging from 0 to 5 [51]. !e top two 
bands (4 and 5) suggest a ≈ 50% and > 70% likelihood 
that the patient meets criteria for the disorder. Goodman 
and colleagues [50] found that DAWBA could discrimi-
nate between community and clinic samples of youth, 
and later [51] found that DAWBA is well suited to find 
approximate prevalence of disorders. When comparing 
the computer algorithms to clinician rated diagnoses, 
Goodman et al. [51] found that DAWBA can underesti-
mate the prevalence of disorders on a group level. On an 
individual level, kappa values showed agreement between 

0.4 and 0.7, specificity 0.98–0.99, positive predictive val-
ues 0.5–0.8 and negative predictive values 0.96–0.99.

Inclusion and main outcome measure for the present study: 
SDQ
!e Strengths and Difficulties Questionnaire (SDQ) [52] 
was administered as a part of the authorized DAWBA 
online system. Data is published in accordance with the 
copyright terms and with permission from the copyright 
holder. SDQ was administered at enrollment, end of ther-
apy and at 6 month follow-up. !e main inclusion criteria 

Asked for informed consent (n=498)

Excluded (n=335)
Governmental restrictions on waiting time 

(n=299)
Did not consent (n=36)

Analyzed (n=65)

Lost to follow-up (n=29)
Administrative challenges (n=19)
Patients did not consent to follow-up (n=4)
Unable to reach (n=6)

Completed follow-up assessment (n=36)

Allocated to waiting list (n=75)
Excluded (n=10)

Patients revoked/withdrew consent (n=4)
Suicidality (n=1)
Other treatment (n=3)
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Lost to follow-up (n=33)
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Fig. 2 Consort flow diagram
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and the primary outcome measure for emotional symp-
toms was the emotional problems subscale on the self-
rated SDQ for 11–17 year-olds. SDQ is a brief emotional 
and behaviour screening questionnaire where symptom 
items are scored on a 3-point Likert scale, from 0 (not 
true) to 1 (somewhat true) to 2 (certainly true). "e maxi-
mum score on the emotional subscale is 10, and based on 
a Norwegian sample [53] we used a cut-off of 6 or above 
to separate a clinical from a non-clinical population. SDQ 
is a frequently used screening instrument and has satis-
factory psychometric properties [54, 55]. In this study, 
we used only the emotional symptoms subscale, which 
has shown acceptable reliability and adequate inter-
nal consistency [54]. Internal consistency in our sample 
was acceptable for the SDQ emotional scale (Cronbach’s 
α = 0.70).

General functioning: CGAS
"e Children’s Global Assessment Scale (CGAS) [56] was 
used as a secondary outcome measure for general level 
of function, and is a routine tool employed in the par-
ticipating CAMHS. CGAS is a therapist-scored numeric 
scale ranging from 1 to 100, with high scores indicating 
a higher level of functioning and a score lower than 70 
as the clinical cut-off point. In this study a group of at 
least 3 experienced clinicians scored each child’s clinical 
profile blindly, and the scores were averaged. "e clini-
cians had used CGAS routinely in clinical practice, and 
had extensive experience with the instrument. CGAS has 
shown good psychometric properties [57]. In the present 
sample, there was high inter-rater reliability between the 
three CGAS raters (ICC = 0.97).

General psychological distress: CORE-OM and CORE-17
Clinical Outcome in Routine Evaluation-Outcome Meas-
ure (CORE-OM) [58] was used as a secondary outcome 
measure for general psychological distress, and risk of 
suicide and self-harm, and was introduced for the pur-
poses of the present study. CORE-OM, developed in the 
UK [47], is widely used as a general psychotherapy and 
consulting outcome measure in mental health outpatient 
and consulting services [59–61], and has been translated 
into 20 languages [62–65]. Originally CORE-OM is a 
34-item questionnaire with items using a 5-point Likert 
scale, giving an average score between 0 and 4, where 
high scores indicate an increased symptom severity. 
CORE-OM includes items related to well-being, anxi-
ety, depression, trauma reactions, sleep, bodily pain, daily 
functioning and risk of harm to self and others. CORE-
OM has shown good psychometric properties [58, 62], 
but also has some methodological challenges [60]. In 
the present study a 17-item general problem scale score 
was used, based on the results of a validation of the 

CORE-OM in Norwegian adolescents; a community 
sample from junior and senior high-school, and the clini-
cal sample in the present study [66]. "e CORE General 
problem scale score reports symptoms and problems, 
both psychologically and in relation to others, and can be 
interpreted as a measure of general psychological distress 
[66]. In this study, the clinical cut-off point for CORE-17 
was set at 1.3, based on the mentioned validation study 
[66]. "e internal consistency of the CORE-17 subscale 
was excellent (Cronbach’s α = 0.90).

Depressive symptoms: BDI-II
Beck Depression Inventory, second edition (BDI-II) [67] 
was used as a secondary outcome measure for extent 
and depth of depressive symptoms. BDI-II is a frequently 
used instrument in the CAMHS, but is not a mandatory 
tool. BDI-II is a 21-item questionnaire with items using a 
4-point Likert scale, giving a maximum score of 63. Cut-
off scores suggested by Beck et al. [67] were between 14 
and 19 for mild depression, 20–28 for moderate depres-
sion and 29–63 for severe depression. BDI-II has shown 
good psychometric properties [68–70]. "e internal con-
sistency for the BDI-II in the present sample was excel-
lent (Cronbach’s α = 0.91).

Anxiety symptoms: MASC
Multidimensional Anxiety Scale for Children (MASC) 
[71] was used as a secondary outcome measure for 
the degree of anxiety. In this study we used the MASC 
total score. MASC is a 39-item questionnaire with items 
scored on a 4-point Likert scale. High scores indicate a 
higher degree of anxiety. MASC has shown good psycho-
metric properties [71, 72]. "e internal consistencies of 
the MASC subscale scores in the sample varied (Cron-
bach’s α between 0.57 and 0.80).

Data analysis
"is study was part of a randomized controlled effective-
ness trial of transdiagnostic CBT for adolescents. "e 
power calculations have been reported in Lorentzen et al. 
[43], and therefore, will not be presented in detail here.

"e reliable change index (RCI) [73] was used as an 
evaluation of clinically significant and/or reliable change. 
RCI was evaluated on the main inclusion and outcome 
measure; the SDQ emotional scale. "e inclusion crit-
erium in this study was a score of at least 6 on the SDQ 
emotional scale, and hence, the criterium for clinically 
significant change was a score lower than 6. "e crit-
erium for reliable change, was that the magnitude of 
change was statistically significant, and in the present 
study reliable change was calculated to be a change of at 
least 4 scale points on the SDQ.



Page 8 of 18Lorentzen et al. BMC Psychology          (2022) 10:167 

To test the time by group and time effects, we used lin-
ear mixed model analysis [74]; measurement occasion 
(level 1; pre, post and follow-up) is nested within individ-
uals (level 2). In this analysis, time was treated as a con-
tinuous variable, and represented as the number of days 
since baseline for the different measurement occasions. A 
random slope model was used. We computed estimated 
marginal means and standard errors in a linear mixed 
model analysis where time was treated as categorical, in 
order to get model-based predictions for each treatment 
condition or diagnostic group on each measurement 
occasion.

Effect sizes for the time by group effect and the time 
effect were computed as the unstandardized coefficient 
(computed by the LMM analysis) divided by the pooled 
within-group standard deviation at baseline. #is ratio 
was multiplied by the average number of days from base-
line to the follow-up measurement in the total sample, 
since the unstandardized coefficient was given in change 
difference per day or change per day [75]. Follow-up was 
performed after on average 327  days since the baseline 
measurement (minimum = 151, maximum = 632).

For handling of pretreatment differences between the 
groups and dropout, see Lorentzen et al. [43].

We used IBM SPSS v25 for all analyses, and 0.05 was 
used as significance level.

Results
Additional treatment after completing SMART 
Patients who were in need of further treatment after 
the SMART intervention, were taken care of in rou-
tine care. Data obtained from the CAMHS case records 
show that after completing SMART (post-treatment) 
and before the 6-month follow-up, 33 (22.8%) patients 

had zero additional sessions, 22 (15.2%) had 1 addi-
tional session, 7 (4.8%) had 2 additional sessions, 9 
(6.2%) had 3 additional sessions and 62 (42.8%) had 4 
or more additional sessions after the SMART interven-
tion. We had no information about additional treat-
ment for 12 (8.3%) patients after they received the 
SMART intervention. We previously analyzed the asso-
ciation between the number of sessions of treatment 
and change in general functioning and mental health 
from post-treatment to follow-up. We found no time by 
additional treatment interaction on any of the depend-
ent variables (no association between the number of 
sessions of extra treatment and change in the depend-
ent variables from post-treatment to follow-up), and 
therefore did not include the additional treatment vari-
able in models used for analysis of long-term effects of 
treatment or diagnostic groups.

Table  1 shows diagnoses and comorbidity, and the 
resulting distribution of the patients into direct treat-
ment or WLC group. More than half (n = 80 (55%)) had 
a probable diagnosis of one or more anxiety disorder(s), 
and generalized anxiety disorder and social phobia 
were the most frequent probable anxiety diagnoses. 
More than half the participants (n = 75 (52%)) had a 
probable diagnosis of depression. Nearly a quarter of 
the participants had a probable pure anxiety disorder, 
one fifth had a probable pure depressive disorder, and 
nearly one third had a probable diagnosis of both anxi-
ety and depression. A quarter of the participants did 
not have probable diagnosis of either an anxiety or a 
depressive disorder. #ere were too few males in the 
sample to perform gender comparisons. #e randomi-
zation was performed independently of the diagnostic 
assessment. However, the two groups had fairly equal 
distributions of diagnoses.

Table 1 Diagnoses (n = 145)

Diagnoses in both ICD-10 and DSM-IV (same algorithm)

DAWBA prediction Total WLC Direct treatment

n % (of 145) n % (of 65) n % (of 80)

Pure anxiety 34 23.4 18 27.7 16 20.0

Pure depression 29 20.0 12 18.5 17 21.3

Depression and anxiety 46 31.7 18 27.7 28 35.0

Depression and GAD 30 20.7 10 15.4 20 25.0

Depression and Social phobia 27 18.6 10 15.4 17 21.3

Depression and specific phobia 7 4.8 0 0.0 7 8.8

Depression and agoraphobia 9 6.2 4 6.2 5 6.3

Depression and panic disorder 6 4.1 4 6.2 2 2.5

No diagnosis of anxiety or depression 36 24.8 17 26.2 19 23.8
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Clinically signi!cant and reliable change from baseline 
to follow-up
!e rates of clinically significant and/or reliable change 
on the main inclusion criterium of emotional symptoms 
from the SDQ is presented in Table 2.

Nearly half the patients reported clinically significant 
change on the SDQ emotional scale from baseline to 
follow-up, indicating that at follow-up they were scoring 
below the clinical cut-off point, and hence had a subclini-
cal score on this instrument. Close to 40% of the patients 
showed statistically significant change from baseline 
to follow-up, indicating reliable change. Nearly a third 
of the patients fulfilled the criteria for both, and thus 
showed clinically significant and reliable change in scores 
from baseline to follow-up on the SDQ emotional scale.

Looking at change in general functioning from baseline 
to follow-up in the present sample, only 1 (0.09%) out of 
109 patients were rated below the clinical cut-off point 
on CGAS at baseline, while nearly half the patients; 29 
out of 64 (45.3%), had a CGAS score above the clinical 
cut-off point at follow-up.

Group di#erences in change and overall e#ect sizes 
from baseline to follow-up
Table  3 reports effects of time from baseline to follow-
up for the outcome variables in the overall sample. 
!ere was a highly significant change in the sample for 
all outcome variables, and the change was in the hypoth-
esized direction. Effect sizes were largest for general 
functioning, where the predicted change at follow-up 
corresponded to 2.19 standard deviations increase in 
the CGAS score, and for the SDQ emotional problems 
scale there was a predicted decrease equal to 2.10 stand-
ard deviations. For the secondary outcome measures 
of depressive symptoms (BDI-II), anxiety symptoms 

(MASC) and general psychological distress (CORE-17), 
effect sizes corresponded to a decrease of approximately 
1 standard deviation.

!e patients in the two treatment conditions received 
the SMART treatment over different time schedules. !e 
adolescents in the treatment group started treatment 
immediately after baseline, while the waiting list condi-
tion waited 6  weeks before initiation of the treatment. 
Apart from this 6-week waiting time, the conditions for 
the two groups were equal. To test whether the groups 
differed in change from baseline to follow-up, i.e., to test 
whether the time schedule affected overall change rates, 
linear mixed models’ analyses were performed. Table  3 
shows results from these linear mixed model analyses for 
the five outcome variables.

!ere were no statistically significant time by group 
interactions for any of the outcomes [Self-reported emo-
tional problems (SDQ); General functioning (CGAS); 
Anxiety (MASC); Depression (BDI-II); General psycho-
logical distress (CORE-17)]. !e effects computed at fol-
low-up were small, except for SDQ emotional problems, 
where the difference in change rates at follow-up corre-
sponded to a standardized effect size of approximately 1.0 
standard deviations. !ese results indicate that there was 
not sufficient evidence for different change rates in the 
two experimental conditions from baseline to follow-up.

Trajectories of change according to diagnostic groups
As previously shown in Table 1, each individual was clas-
sified into one of four diagnostic categories based on the 
DAWBA prediction levels 4–5, corresponding to at least 
50% probability of the disorder. !e four diagnostic cat-
egories were: No probable anxiety or depression; pure 
anxiety; pure depression; both anxiety and depression. 
We then investigated the trajectories of change for these 
four diagnostic groups and tested whether they changed 
differently on the five primary and secondary outcome 
measures from baseline to follow-up. !e results are 
presented in Table  4 for overall results, Fig.  3 for SDQ 
emotional scale, Fig. 4 for CGAS, Fig. 5 BDI-II, Fig. 6 for 
CORE-17, Fig. 7 for MASC.

Table 4 and Figs. 3, 4, 5, 6 and 7 shows no significant 
time by diagnostic group interactions on any of the out-
come measures, indicating similar patterns of change 
in the four diagnosis groups. All diagnostic groups had 
change in the clinically desired direction on all measures 
from baseline to follow-up. !e patient group with no 
probable diagnosis of anxiety or depression, had a more 
fluctuating trajectory than the other diagnostic groups, 
but this group was also the smallest, and thus we believe 
these fluctuations may have happened by chance, due 
to the small sample size. Furthermore, all three groups 
with emotional disorders had similar change trajectories; 

Table 2 Clinically significant and reliable change on the SDQ 
emotional scale from baseline to follow-up

a Clinically signi"cant change: The number of patients with SDQ emotional 
score < 6 at follow-up
b Reliable change: The number of patients with a change of at least 4 scale 
points on the SDQ emotional scale from baseline to follow-up

Reliable  changeb

No Yes

No clinically significant change

n 26 4

% of Total 44.8% 6.9%

Clinically significant changea

n 10 18

% of Total 17.2% 31.0%
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and all had the same change profile from baseline, with a 
break point post-intervention, and a steady slope to fol-
low-up, with a continuing change in the clinically desired 

direction. Albeit that there were no statistically signifi-
cant differences between the trajectories, it is interesting 
to note that the comorbid anxiety and depression group 

Table 4 Estimated marginal means (standard errors) at four measurement occasions for four diagnostic groups

NS not signi"cant, EMM estimated marginal means
a F-test for time by diagnostic group interaction, where time is treated as a continuous variable (days since baseline)

Scale Diagnose group 0 weeks 6 weeks 12 weeks Follow-up Fa

EMM (SE) EMM (SE) EMM (SE) EMM (SE) t*g

CGAS No diagnosis of anxiety or depression 54.23 (2.49) 61.11 (2.49) 74.64 (4.14) 69.77 (3.14) 0.19 NS

Pure anxiety 49.23 (2.35) 55.28 (2.27) 56.70 (2.89) 63.10 (3.10)

Pure depression 51.85 (2.48) 59.72 (2.44) 59.34 (3.60) 69.90 (2.59)

Anxiety and depression 48.91 (1.81) 55.15 (1.83) 60.42 (3.14) 66.31 (2.24)

BDI-II No diagnosis of anxiety or depression 22.07 (2.25) 14.83 (2.38) 4.71 (4.02) 9.59 (2.93) 0.23 NS

Pure anxiety 23.66 (2.06) 17.29 (2.11) 14.47 (2.78) 11.68 (2.78)

Pure depression 32.75 (2.26) 24.96 (2.24) 22.64 (3.22) 16.36 (2.68)

Anxiety and depression 35.94 (1.79) 27.63 (1.85) 25.74 (2.98) 20.40 (2.19)

MASC No diagnosis of anxiety or depression 57.15 (3.43) 48.21 (3.62) 38.26 (5.57) 37.54 (4.53) 0.87 NS

Pure anxiety 60.06 (3.15) 54.18 (3.22) 49.97 (4.16) 48.03 (4.16)

Pure depression 59.95 (3.45) 53.24 (3.41) 52.34 (4.80) 47.38 (4.04)

Anxiety and depression 64.54 (2.74) 55.89 (2.81) 49.09 (4.43) 46.35 (3.30)

CORE-17 No diagnosis of anxiety or depression 1.94 (0.15) 1.34 (0.16) 0.80 (0.26) 1.21 (0.20) 0.86 NS

Pure anxiety 2.13 (0.14) 1.74 (0.14) 1.46 (0.19) 1.35 (0.18)

Pure depression 2.44 (0.15) 2.03 (0.15) 1.74 (0.22) 1.36 (0.17)

Anxiety and depression 2.66 (0.12) 2.05 (0.12) 1.81 (0.20) 1.73 (0.14)

SDQ emotional 
symptoms

No diagnosis of anxiety or depression 7.37 (0.36) 6.75 (0.42) 5.46 (0.68) 4.11 (0.54) 1.44 NS

Pure anxiety 7.91 (0.33) 6.10 (0.35) 6.07 (0.50) 5.42 (0.50)

Pure depression 7.73 (0.36) 6.21 (0.38) 6.01 (0.63) 6.08 (0.50)

Anxiety and depression 8.61 (0.29) 8.03 (0.32) 5.74 (0.63) 5.62 (0.43)

Fig. 3 Overall change from baseline to follow-up (SDQ Emotional)
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had more severe scores at almost all measurement occa-
sions and on all outcome variables.

Discussion
!e present study investigated the long-term effective-
ness and trajectories of change for adolescent patients 
treated with the transdiagnostic CBT program SMART 
in a CAMHS setting. !e main findings at 6-month fol-
low-up was, firstly, that 6 weeks of transdiagnostic treat-
ment for emotional problems yielded recovery in nearly 
half the patients measured at follow-up, and clinically sig-
nificant and reliable change in nearly one third, according 

to the main inclusion criterium SDQ emotional symp-
toms. Secondly, nearly half the patients were rated as hav-
ing normal functioning on the outcome measure CGAS 
at follow-up. !e analysis from baseline to follow-up 
showed a highly significant change in the overall sample 
for all outcome variables (emotional symptoms, function-
ing, general psychological distress, depressive and anxi-
ety symptoms), and the effect sizes were all well above 
what Cohen characterized as large effects [76]. How-
ever, it is important to note that these effects sizes were 
within-effect sizes and can only be denoted as large when 
compared to other within-effect sizes. Furthermore, the 

Fig. 4 Overall change from baseline to follow-up (CGAS)

Fig. 5 Overall change from baseline to follow-up (BDI-II)
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change trajectories for the young patients receiving this 
transdiagnostic treatment, were similar for pure anxi-
ety, pure depression, anxiety and depression combined, 

and patients with emotional problems without a spe-
cific diagnosis. Finally, our findings indicate that waiting 
6 weeks before commencing treatment with the SMART 

Fig. 6 Overall change from baseline to follow-up (CORE 17)

Fig. 7 Overall change from baseline to follow-up (MASC)
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program, seemed to have had no influence on the long-
term outcome for these adolescent patients.

!e magnitude of the observed changes indicates a sig-
nificant drop in emotional symptoms, both anxiety and 
depression, and psychological distress, on all measures, 
and a heightening of psychological functioning. Com-
pared to the changes observed at post-treatment, imme-
diately after conclusion of the 6-week SMART program 
[26], the long-term effectiveness was even more pro-
nounced, and the effect sizes were statistically significant 
on all outcome measures. !us, the improvement seems 
to have continued from post-treatment to follow-up.

!ere are few comparable effectiveness studies with 
similar participants, clinical settings, treatment duration, 
and transdiagnostic treatment, but these changes are in 
line with those found in a meta-analysis of durability of 
effects of treatments for emotional disorders at 1-year 
follow-up [15]. !ese findings of effect durability are also 
consistent with the findings of a meta-analysis of long-
term outcomes for youth CBTs targeting anxiety [77]; 
and extend to long-term effect durability for youth CBTs 
targeting traumatic stress and depression as well [41].

Although our treatment was only six sessions, out of 
which only two sessions was specific anxiety treatment, 
our findings are comparable to the results from the Cop-
ing Cat study, conducted in CAMHS in Norway, on the 
CGAS and MASC, although «Coping Cat» is a 12-ses-
sion treatment solely focusing on anxiety [78]. !e results 
for the present study are also comparable to those found 
at 6-month follow-up after CBT for depression, as meas-
ured with the BDI (e.g. [79]). In a recent meta-analysis of 
CBT for emotional disorders in routine care number of 
weeks or sessions did not affect ES or remission rate [18]. 
Hence, shorter treatments can potentially be as effective 
as lengthier ones in reducing symptoms of emotional 
disorders.

Concerning change from baseline to follow-up for vari-
ous diagnostic groups (no anxiety or depression diagno-
sis; anxiety; depression; anxiety and depression), the 
results showed that the groups shared similar patterns 
of change with reductions of emotional symptoms. !e 
effects are comparable to similar studies on CBT target-
ing anxiety, depression and trauma [11–13] and meta-
analysis of effects found at 1-year follow-up (e.g. [46]). 
Given that the relapse is usually as high as one third in 
youths [44, 45], the transdiagnostic treatment of only 
six sessions of SMART shows promising results also 
at 6-month follow-up. Although 40% of the sample had 
4 or more additional sessions, there was no association 
between the number of sessions of additional treatment 
and change in the dependent variables from post-treat-
ment to follow-up.

!ere were no significant differences for any of the out-
come variables in longitudinal trajectories from baseline 
to follow-up for the two treatment conditions. !e two 
groups received their treatment during different stages 
of the study, where the treatment group were treated 
immediately after baseline, and participants in the wait-
ing list condition waited 6 weeks before initiation of the 
treatment. Hence, there were no indications for different 
change rate due to differing time schedules in the two 
groups after therapy had commenced. !is implicates 
that waiting 6  weeks to receive treatment did not have 
any negative effect when measuring anxiety and depres-
sion approximately 6 months after treatment. In general, 
waiting for treatment has been regarded as negative and 
great effort has been taken in reducing waiting time [80]. 
Previous research on physical health services has shown 
that waiting time is associated with poorer functioning 
both socially and physical, lower quality of life and poorer 
health status [81–83]. However, little is known about 
whether other young patients react negatively to waiting, 
for instance by reduced attendance, or by developing a 
more treatment resistant condition while waiting [49]. In 
this study, the adolescents said yes to this particular treat-
ment, and was told both time frame for waiting and treat-
ment. !is would make the situation not just predictable, 
but would make it possible for them to read about CBT. 
On the ethical side, it needs to be mentioned that in this 
study adolescents with the most serious problems had 
to be excluded from participation due to Governmental 
restrictions on waiting time for this patient group. Also, 
6-week waiting time is relatively short. We have no data 
to show whether a longer waiting time would have nega-
tive effect on long-term outcome.

Strengths and limitations
!e strengths of the present study were that it was per-
formed in a routine clinical setting, that the therapists 
were representative for ordinary CAMHS, and that the 
patients were routinely referred cases. Furthermore, a 
large part of the sample showed comorbid presentations 
of emotional symptoms, and a variety of symptom meas-
ures with good psychometric properties were used, and 
the interrater reliability of the CGAS, blindly scored by at 
least three clinicians, was also high. Although the study 
results has high external validity based on routine care 
data, limitations concerning the internal validity must be 
taken into account, since there were high rates of attri-
tion at follow-up, leading to small diagnostic subgroups. 
!is study was not designed with the purpose of com-
paring the development in different diagnostic groups, 
which may leave the tests of time by diagnostic group 
interactions with low power. !erefore, the results have 
to be interpreted with caution. !e linear mixed model 
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analysis applied used information from all 145 subjects 
when estimating effects. "is analysis require that miss-
ing data are missing at random (MAR). Sixty-two cases 
could not be included in the follow-up assessment, and if 
missing observations are not missing at random (NMAR), 
estimates may be biased. We do not know if missing data 
are MAR or not. However, 42 of these cases have been 
classified as dropout due to “administrative challenges” 
that consisted of lack of monitoring and clinical routines 
in conducting follow-up assessment, or sick leave at the 
clinical administration and not by the patients, and that 
may reduce the probability of NMAR bias.

"e primary outcome measure in this study was the 
SDQ emotional symptoms scale. Since the patients were 
screened and included into the study based on their 
above cut-off score on the SDQ emotional scale, all had 
homogenously elevated scores at inclusion. One would 
therefore expect more average change on this measure 
at follow-up, simply because one would expect that part 
of the change would be regression to the mean. Simi-
larly, since all patients, baring one, had a daily function-
ing score (CGAS) indicating being in need of treatment 
at inclusion, one would also expect that the long-term 
improvement on this measure was partly caused by 
regression to the mean. However, for both SDQ emo-
tional symptoms and CGAS the long-term effect sizes 
were high (d = 2.10 and d = 2.19, respectively), and dou-
ble the effect sizes found for the secondary outcome 
measures. Hence, the changes on these two outcome 
measures were probably too large to solely be explained 
by regression to the mean. However, the standard devia-
tion for SDQ emotional scale was low because of the 
screening of the patients and large effect sizes on this 
scale could also be explained by low standard deviations. 
On the other hand, the inclusion into the study was not 
based on the scores on measures of general psychologi-
cal distress (CORE-17), depression (BDI-II) and anxiety 
(MASC). "us, the distributions at inclusion for those 
outcome variables were more heterogeneous, and those 
scoring in the lower end of the distribution would have 
little chance for systematic improvement on these scales, 
due to so called floor effects. Nevertheless, the observed 
effect sizes at follow-up were quite large, also for these 
three measures.

"is study supports the growing evidence that trans-
diagnostic treatments are effective in treating depres-
sion and anxiety [84]. Furthermore, the results support a 
broad and pragmatic clinical approach to treating inter-
nalization disorders in youths; with offering a short-term 
transdiagnostic treatment as the first choice, and a more 
tailored and diagnosis specific treatment as the second 
choice, if needed. "e study should be replicated with an 
active control group also at follow-up to rule out possible 

placebo effects and to evaluate what incremental effects 
the SMART treatment can contribute compared to treat-
ment already established in the CAMHS.

Conclusions
Six weeks of transdiagnostic treatment with the SMART 
program for emotional problems showed promising 
results with large significant change in overall emo-
tional symptoms and significant improvement in daily 
functioning in a follow-up at 6  months post-treatment. 
"ere were no significant treatment group or diagnostic 
group differences in the overall rate of change from base-
line to follow-up in the non-diagnosis group, depression 
only, anxiety only, and depression and anxiety combined 
group. If a six session transdiagnostic treatment can be 
acceptable, and have lasting impact, it is a scalable and 
likely cost-effective treatment to be considered as the first 
step in a stepped care model in CAMHS for youths with 
emotional disorders. "e results also illuminate the need 
for further treatment for some of the patients.
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