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Abstract
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Unipolar depressive disorders are commonly encountered conditions in clinical practice
with about 25% reporting their first episode during adolescence. Longitudinal studies show
adolescent depression to be associated with an increased risk of mental illness in adulthood,
healthcare usage, poor educational outcomes, unemployment, and dependency on welfare
recipiency. Therefore, adolescent depression contributes a high disease burden and impinges a
considerable financial strain on society’s limited resources.

Several preventive interventions have been developed to prevent adolescent depression. Of
these interventions, group-based cognitive behavioural therapy (GB-CBT) indicated preventive
interventions for depression are well studied and accepted. However, evaluations of their
effectiveness and cost effectiveness have yielded conflicting and incomplete results mainly due
to methodological limitations.

Therefore, the overarching aim of this thesis was to investigate the effectiveness and cost-
effectiveness of GB-CBT indicated preventive interventions for depression in children and
adolescents, and estimate the additional healthcare costs and welfare burden in early to mid-
adulthood associated with adolescent depression.

In study I, GB-CBT indicated preventive interventions for depression in children and
adolescents were protective against developing a depressive disorder and also reduced
depressive symptoms. The intervention relative effect was noted to decay over time. Study
II revealed that adolescent depression was associated with considerable increased healthcare
consumption in mid-adulthood compared to the non-depressed peers at a population level. This
finding was more pronounced in females with persistent depressive disorder (PDD). Study III
showed adolescent depression to be associated with all the forms of social transfer payments
(welfare) especially in individuals with PDD and those with early comorbid psychopathologies.

Study IV demonstrated that GB-CBT indicated preventive interventions for adolescent
depression are not only effective but also have the potential to be cost-effective compared to
leaving adolescents with subsyndromal depression unattended.

Findings from studies II and III, emphasized the large financial burden to society in terms
of additional healthcare costs and welfare expenditure associated with adolescent depression.
Whereas, study I and IV bring forward the message that it is possible to change the course of
subsyndromal depression by offering GB-CBT indicated preventive interventions to adolescents
with subsyndromal depression. Such an initiative was not only cost-effective compared to not
intervening, but also largely cost-saving. Therefore, GB-CBT indicated preventive interventions
could be used as part of a stepped care program linking into more specialized care services. The
results of this thesis will be useful in decision-making concerning the resource allocation related
to adoption and implementation of such preventive measures.
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Introduction 

Health care expenditure as a percentage of the gross domestic product (GDP) 
has been increasing over the past decades globally (WHO, 2017). This is 
partly due to the increase in disease burden, and treatment alternatives on the 
market but yet a disproportionate increase in healthcare resources (Kernick, 
2003). Thus, governments’ and health systems’ decision-makers are facing 
an ongoing challenge of achieving efficiency in resource allocation within 
the healthcare sector. The increased application of economics principles to 
decision-making regarding health and healthcare provision, that is, health 
economics, has aimed to improve efficiency within the healthcare sector. 
The purpose of health economics is to produce evidence and  support deci-
sion-making to achieve good value for the investments made within the 
healthcare sector (M. Drummond, Sculpher, Torrance, O'Brien, & Stoddart, 
2005).  
 
However, this kind of health economics evidence and its use is still limited 
within the mental health sphere, especially pertaining to children and adoles-
cents (Skokauskas et al., 2018; Wykes et al., 2015). Recent research reports 
mental health problems, such as depression (depressive disorders) in chil-
dren and adolescents, to be on the rise (Avenevoli, Swendsen, He, Burstein, 
& Merikangas, 2015; Del Vecchio, 2018), and to contribute considerably to 
the overall disease burden (Kyu et al., 2016; Reiner et al., 2019). In addition, 
there is documentation of the  high cost burden of depressive disorders in 
adolescents (Bodden, Stikkelbroek, & Dirksen, 2018) and adults in general 
(Coretti, Rumi, & Cicchetti, 2019; Konig, Konig, & Konnopka, 2019; M. 
Luppa, Heinrich, Angermeyer, Konig, & Riedel-Heller, 2007; Olesen, 
Gustavsson, Svensson, Wittchen, & Jönsson, 2012; Sobocki, Jonsson, Angst, 
& Rehnberg, 2006) both in the short and long-term. The cost burden spans 
across both healthcare usage, labour market performances and other societal 
sectors including welfare systems. 
 
One way to withstand this negative trend is to implement effective and cost-
effective preventive measures (Cuijpers, Beekman, & Reynolds, 2012; Del 
Vecchio, 2018). There is a growing body of research on the prevention of 
depression in adolescents (Rasing, Creemers, Janssens, & Scholte, 2017; 
Stockings et al., 2016). Preventing depression in adolescents is needed given 
its associated long-term negative consequences, including decreased produc-
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tivity, suicide, increased all-cause mortality, reduced quality of life, academ-
ic and financial under achievement (Clayborne, Varin, & Colman, 2019; 
Cuijpers et al., 2014; Naicker, Galambos, Zeng, Senthilselvan, & Colman, 
2013; OECD, 2010; Wulsin, Vaillant, & Wells, 1999) and welfare depend-
ency (Bardone, Moffitt, Caspi, Dickson, & Silva, 1996; McLeod, Horwood, 
& Fergusson, 2016). There is both effectiveness (Hetrick, Cox, & Merry, 
2015; Rasing et al., 2017; Stockings et al., 2016; Yang et al., 2017) and 
some cost-effectiveness evidence (Lee et al., 2017; C. Mihalopoulos & Vos, 
2013; Cathrine Mihalopoulos, Vos, Pirkis, Smit, & Carter, 2011) asserting 
that indicated preventive interventions for depression in adolescents are pre-
ferred compared to a do-nothing alternative. This is especially true for cogni-
tive behavioral therapy (CBT) delivered in a group setting in routine care or 
schools.  
 
Though, the vast evidence is conflicting and leaves several knowledge gaps 
yet to be addressed regarding the effectiveness and cost-effectiveness of 
indicated preventive group-based cognitive behavioral therapy (GB-CBT) 
interventions for depression (Brent et al., 2015; Corrieri et al., 2013; Holmes 
et al.; Khan, Faucett, Lichtenberg, Kirsch, & Brown, 2012; Merry & Spence, 
2007; Rasing et al., 2017). The evidence on effectiveness of such interven-
tions when compared to other forms of prevention rather than a do-nothing 
alternative is yet to be explored. The actual cost burden and the social finan-
cial assistance (welfare) burden in form of disability pension, sickness ab-
sence (sick-leave), unemployment and public assistance due to depression 
(including subsyndromal disease) compared to non-depressed individuals, 
has not received much attention in the costing studies on adolescent depres-
sion. Not having dependable costs and effectiveness estimates limits the 
evaluations of the cost-effectiveness of these interventions in the long-term 
using modelling techniques. The studies included in this thesis attempt to 
address the current knowledge gaps by investigating the effectiveness and 
cost-effectiveness of indicated preventive GB-CBT interventions for depres-
sion in children and adolescents, and estimating the additional healthcare 
costs and welfare burden in early to mid-adulthood associated with adoles-
cent depression. 
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Background 

Health economics and decision making in healthcare 
Decision making 
Decision making occurs at different levels and in different fields every day. 
However, it is a complex field especially when the consequences of the deci-
sions undertaken impact a part of, or the entire population. It is difficult pri-
marily because of the benefits forgone by choosing one alternative over an-
other (opportunity cost) amidst the uncertainties involved. Therefore, deci-
sion making has to be supported by a lot of background evidence to help 
reduce the level of uncertainty, and by the theory or ideology of what consti-
tutes the best value for the individual/people. Quantitative approaches to 
produce evidence to aid decision making are increasingly being adopted 
(Claassen, Hendriks, & Hendrix, 2007). The generated evidence has to be 
benchmarked to other factors like equity, justice, political atmosphere, feasi-
bility and resource availability in form of a network to inform the decision 
task at hand. At a societal level, this applies to all publically funded sectors 
like transport, education, national security, agriculture, and, in some coun-
tries, the health sector. Thus, evidence generated by health economics work 
and its use to inform decision-making in healthcare is increasingly becoming 
important (EUnetHTA, 2015; NICE, 2013a; Utvärdering, 2013).  

Health economics 
Health economics is a discipline concerned with the application of econom-
ics principles to health and healthcare (Morris, Devlin, & Spencer, 2012). 
Healthcare provision involves goods and services intended to promote 
health, and prevent, alleviate or eliminate ill-health (Culyer, 2008). It in-
volves a complex interplay between the consumers (patients), suppliers 
(healthcare system) and buyers (third party payers, government, insurance 
companies or patients). Therefore, health economics deals with the issues 
related to the efficiency, effectiveness, value, and behavior in the production 
and consumption of health and healthcare among others (M. Drummond et 
al., 2005).  
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Health economics work encompasses several domains: description, explana-
tion (justification), evaluation and prediction. Descriptive work in health 
economics helps to paint a picture of, for example, the cost or health out-
comes related to ill health or health events. Work exploring questions that 
seek justifications or explanations aims to address the occurrence of different 
health events, influences of certain economic factors on health, insurance 
aspects, patients’ behavior or trends in healthcare utilization. Evaluation 
work seeks to answer questions of whether the benefits of adopting an inter-
vention relative to another are worth the investment. To complement this, 
prediction work helps to show or ascertain the future health and economic 
impact of undertaking a certain health intervention or making a decision, 
through the use of economic and statistical modelling. The work of this dis-
sertation falls under the domains of description, evaluation and prediction 
within health economics. 

Economic evaluation evidence and its use in healthcare 
The aim of economic evaluation is to support decision-making by creating 
evidence on the cost of the marginal benefits of undertaking a new approach 
compared to its alternative (opportunity cost) (M. Drummond et al., 2005). 
Within most societal sectors, economic evaluations have been used in deci-
sion-making for a long time, while its application within healthcare has 
come about rather late. The foundational activities and pillars within eco-
nomic evaluation include costing of resources and estimation of health bene-
fits. The costing process includes activities such as identification, quantifica-
tion (estimating frequencies) and valuation (attaching unit costs) of resource 
use. Health benefits can be expressed as solid clinical outcomes, such as 
depression symptom free days, cases of depression prevented, or composite 
generic measures like quality adjusted life years (QALYs) and disability 
adjusted life years (DALYs). Differences in costs and health benefits for the 
different alternatives being compared are then combined to estimate an in-
cremental cost-effectiveness ratio (ICER). The ICER is judged based on the 
willingness to pay value (WTP), determined by society, for a unit of health 
benefit to ascertain if it is cost-effective. However, the ultimate decision to 
adopt a given intervention also depends on other factors, such as disease 
severity, human dignity and solidarity principles as well as equity considera-
tions. 
 
Broadly, economic evaluations can be termed as partial or full evaluations. 
Full evaluations are preferred as they present comprehensive information on 
both costs and health outcomes. The common forms of full economic eval-
uations include cost-benefit analysis (CBA), cost-utility analysis (CUA), 
cost minimization analysis (CMA), cost-effectiveness analysis (CEA) and 
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cost-consequences analysis (CCA) (M. Drummond et al., 2005; M. F. 
Drummond, Sculpher, Claxton, Stoddart, & Torrance, 2015; Julia & John, 
2005; Neumann et al., 2017). The different forms of economic evaluations 
differ in the unit of measurement of health outcomes but all value costs in 
monetary terms. The cost-utility analysis approach considers composite out-
comes combining both morbidity and mortality. It is the commonly recom-
mended approach by many healthcare technology assessment agencies like 
the Swedish dental and pharmaceutical benefits agency and the National 
institute for health and care excellence in the United Kingdom.  The CUA 
approach is recommended since it considers a comprehensive outcome, that 
is, both the clinical and non-clinical benefits of the interventions. It also pre-
sents an opportunity to be able to compare cost effectiveness results across 
different disease groups for planning purposes. 

Economic evaluation of mental health interventions 
In spite of the growing body of knowledge pointing to the increasing disease 
(IHME, 2015; Kyu et al., 2016; Reiner et al., 2019) and cost burden of men-
tal health problems and disorders (Andlin-Sobocki, Jonsson, Wittchen, & 
Olesen, 2005; Coretti et al., 2019; Gustavsson et al., 2011; IHME, 2015; 
Kessler et al., 2009; Konig et al., 2019; M. Luppa et al., 2007; Olesen et al., 
2012), the use of economic evidence in mental healthcare is still limited 
(McDaid, Park, & Wahlbeck, 2019; Skokauskas et al., 2018; Zechmeister, 
Kilian, McDaid, & group, 2008). In turn, there is an influx of treatment and 
preventive strategies delivered via different platforms entering the market 
(Farah et al., 2016; Holmes et al.; Khan et al., 2012; Linde et al., 2015; 
Rasing et al., 2017; Stockings et al., 2016; Tindall et al., 2017). Of these 
strategies, economic evaluations of new drug therapies (pharmacotherapy) 
are the most common (Karyotaki, Tordrup, Buntrock, Bertollini, & Cuijpers, 
2017). Evaluations of early treatment and preventive approaches have not 
received much attention by health economists, thus the literature on their 
cost-effectiveness is limited (Brettschneider et al., 2015; Karyotaki et al., 
2017; Lee et al., 2017; C. Mihalopoulos & Vos, 2013; C. Mihalopoulos, 
Vos, Pirkis, & Carter, 2012). The above studies are both reviews of econom-
ic evaluations as well as model-based evaluations that report early preven-
tive interventions for depression to be cost-effective. However, the model-
ling studies possess shortcomings (Lee et al., 2017) especially regarding the 
presentation of the natural history of depression, hence the estimates report-
ed maybe incomplete. The review studies also note the paucity of economic 
evidence on the cost-effectiveness of preventive strategies for depression in 
general and thus advocate for further studies to be done. 
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The spectrum of prevention in mental health  
Preventive interventions are measures aimed at hindering the occurrence or 
progression of a health event aimed at populations with various levels of 
risk. Prevention can be primary, secondary or tertiary. Primary prevention 
pertains to hindering the initial occurrence of a health event, whereas sec-
ondary prevention entails early treatment of the health event in order to re-
store health and hinder the occurrence of complications. At a tertiary level, 
that is, in an instance where a health event and the associated complications 
have occurred, it is important to help rehabilitate the patient to slow down 
the progress of disease and restore functioning (Clarke, 1974; Culyer, 2008). 
In public mental health, primary prevention is preferred, as demonstrated by 
the predicted future benefits and the avoided negative consequences of poor 
mental health (D. Chisholm et al., 2016; Institute of Medicine Committee on 
Prevention of Mental, 1994; McDaid et al., 2019; Zechmeister et al., 2008). 
 
Primary preventive interventions in public health can be universal or target-
ed. Universal interventions are those delivered to the whole population irre-
spective of underlying level of risk factors for the health event of interest 
(Institute of Medicine Committee on Prevention of Mental, 1994). These 
interventions have received critics for having low effects and thus targeted 
approaches are preferred as they focus on a population with an increased risk 
or symptoms. 
 
Targeted preventive interventions include selective and indicated interven-
tions. Selective interventions target a population with a heightened risk to 
develop a health event but with no symptoms yet. Indicated interventions 
target a population with symptoms of a given health event, but they are ei-
ther too few or not severe enough to warrant a diagnosis i.e. they are sub-
threshold, in other words subsyndromal (Institute of Medicine Committee on 
Prevention of Mental, 1994). Indicated preventive interventions have 
demonstrated to be highly effective relative to the other forms of primary 
prevention, and thus increasingly adopted in the prevention of mental health 
problems and disorders, such as depression in children and adolescents 
(Hetrick et al., 2015; Rasing et al., 2017; Stockings et al., 2016). 
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Figure 1. The continuum of prevention and treatment of mental disorders (Institute 
of Medicine Committee on Prevention of Mental, 1994) 

Depressive disorders in adolescents 
Depression is a mental health disorder characterized by persistent low or 
irritable mood and loss of interest in pleasurable activities (APA, 2013). In 
children and adolescents, depression may present with only low or irritable 
mood. A diagnosis of depression is symptom criteria based. The statistical 
manual for mental health disorders (DSM-5) classifies depressive disorders 
as: disruptive mood dysregulation disorder, major depressive disorder 
(MDD) (including major depressive episode), persistent depressive disorder
(including dysthymia), premenstrual dysphoric disorder, sub-
stance/medication-induced depressive disorder, depressive disorder second-
ary to another medical condition, other specified depressive disorder, and
unspecified depressive disorder. The etiology of depression is hypothesized
to be a multifactorial problem, with theories on attachment, trauma, genetic
predisposition and inadequate levels or dysregulation in the monoamine
neurotransmitters i.e. serotonin, norepinephrine and Dopamine in the brain
(Fauci & Harrison, 2008).

In this thesis, unipolar depression was the subtype of interest. Depression is 
one of the diseases which contributes the most to the overall burden of dis-
ease even in the children and adolescents population (Kyu et al., 2016; 
Reiner et al., 2019). This contribution is predicted to be even higher by 2030 
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(Mathers & Loncar, 2006). Depression is a common disorder in children and 
adolescents with the global point prevalence estimated as 5-6 % (Costello, 
Erkanli, & Angold, 2006; Erskine et al., 2017) with a female to male ratio of 
2:1 (Bromet et al., 2011). Present research knowledge supports an increase 
in the prevalence of depression from 5% in the early teens to about 20% in 
late teenage years (Lewinsohn, Rohde, Klein, & Seeley, 1999; Merikangas et 
al., 2010), thus it is not surprising that a considerable proportion of the popu-
lation report their first episode of a depressive disorder during adolescence 
(Kessler et al., 2005; Thapar, Collishaw, Pine, & Thapar, 2012). In this re-
gard, Sweden is no exception. In a community sample of adolescents in 
Uppsala, the estimated lifetime prevalence was as high as 11.4% (Olsson & 
von Knorring, 1999). 
 
Therefore, depression in children and adolescents is a public health problem. 
It is associated with long-term disability, poor general health, decreased 
quality of life, and increased risk of all-cause mortality including suicide 
(Creed et al.; Cuijpers et al., 2014; Osby, Brandt, Correia, Ekbom, & Sparen, 
2001; Thapar et al., 2012). There is also evidence linking depression to re-
duced overall productivity, psychosocial functioning and achievement in life 
(Clayborne et al., 2019). Reduced productivity in form of productivity losses 
due to absenteeism from work or school and presenteeism amount to a sig-
nificant proportion of the overall indirect costs of depression (Bodden et al., 
2018). Further, depressed adolescents are also prone to other psychiatric 
illnesses, including substance abuse, violence and anxiety disorders 
(Jonsson, 2010), and have an increased dependency on social financial assis-
tance  (Bardone et al., 1996; Fazel et al., 2015; McLeod et al., 2016).  
 
Generally, there seems to be a possibility that the health consequences, cost 
and social financial assistance related burden of depressive disorders have 
been underestimated. This is because sometimes the subsyndromal disease 
group is rarely captured in descriptive or explanatory studies and no compar-
ison to non-depressed peers is attempted. 
 
There are several management (prevention and treatment) approaches to 
depression, including pharmacological and psychotherapeutic approaches 
recommended by various international authorities, such as the National 
Health Services (NHS) in the United Kingdom and the Swedish Agency for 
Health Technology Assessment and Assessment of Social Services (SBU) 
(NICE, 2013b; Swedish Council on Health Technology, 2004). Prevention 
of depression using indicated preventive interventions is a priority in view of 
the future negative consequences. Importantly, there is still a need to assess 
the effectiveness and cost-effectiveness of such interventions (Bertha & 
Balazs, 2013; Isobel M. Cameron, Kenneth Lawton, & Ian C. Reid, 2011). 
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Effectiveness of indicated preventive interventions for 
depression in adolescents  
There are several indicated preventive interventions with different theoreti-
cal underpinnings that target depression in adolescents. Of these back-
grounds, there are extensive studies on the effectiveness and acceptability of 
interventions based on CBT principles (NICE, 2013b; Swedish Council on 
Health Technology, 2004). Existing studies present effectiveness estimates 
of preventive CBT interventions as relative risks ranging from 0.29 to 0.78 
of developing a depressive disorder compared to controls (Horowitz & 
Garber, 2006; Rasing et al., 2017; Stice, Shaw, Bohon, Marti, & Rohde, 
2009; Stockings et al., 2016). The CBT interventions evaluated in the differ-
ent studies differ in some structural aspects, however they are usually based 
on similar principles. Therefore, these interventions conform to a general 
format that can be adapted to a given particular setting.  
 
Research reports that indicated preventive group-based CBT interventions 
(GB-CBT) are relatively effective to prevent depressive disorders (Stockings 
et al., 2016), although the results are conflicting (Brent et al., 2015; Corrieri 
et al., 2013; Holmes et al.; Merry & Spence, 2007; Rasing et al., 2017). Ad-
ditionally, the results do not distinguish between the comparisons of GB - 
CBT to active or passive controls, which presents a challenge when drawing 
clinically relevant conclusions, as results may be over- or underestimated in 
relation to current practice. The existing studies also do not distinguish or 
clarify the impact of additional booster sessions, which may have both clini-
cal (Gearing, Schwalbe, Lee, & Hoagwood, 2013) and economic conse-
quences.   

Cost burden of depression in adolescents and later 
adulthood 
Depression impinges a large cost on society, both in the short- and long-term 
(Andlin-Sobocki et al., 2005; Coretti et al., 2019; Gustavsson et al., 2011; 
Hu, 2006; Kind & Sorensen, 1993; M. Luppa et al., 2007; Melanie Luppa, 
Heinrich, Angermeyer, König, & Riedel-Heller, 2003; Olesen et al., 2012; 
Sobocki, Ekman, et al., 2007; Sobocki et al., 2006; Sobocki, Lekander, 
Borgstrom, Strom, & Runeson, 2007; von Knorring, Åkerblad, Bengtsson, 
Carlsson, & Ekselius, 2006). These costs include direct health care costs like 
inpatient care, outpatient care visits and medication as well as indirect costs 
like productivity losses. Indirect costs in the form of productivity losses con-
tribute the most to this cost (Kind & Sorensen, 1993; Sobocki et al., 2006). 
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A similar large cost burden is also demonstrated in adolescent depression 
(Bodden et al., 2018), although there is still a paucity of literature regarding 
cost burden of depression in adolescents. Recent research emphasizes that as 
the negative consequences of adolescent depression are vast and costly, pre-
vention should be highly prioritized (Cuijpers et al., 2012). This is also sup-
ported by economic evidence on preventive interventions showing promising 
returns on investment for preventing future depressive disorders in a scenar-
io analysis.  (Dan Chisholm et al., 2016). Considering that the young popula-
tion is the future productive work force, and the documented association 
between depression in adolescence and an increased risk of depression in 
adulthood (Copeland et al., 2013) as well as poor psychosocial functioning 
(Clayborne, Varin, & Colman), it may be advisable to target adolescents  
when offering preventive strategies, especially as they transit to adulthood. 
This is because there is a significant proportion of individuals reporting their 
first episode of depression during this period (Kessler et al., 2005) and this is 
a period of vast growth as well as acquiring marketable skills that necessary 
in the workforce later in life.   
 
Notably, much of the costing studies of depression pertain to adult popula-
tions and group together different forms of depressive disorders, rarely in-
cluding subsyndromal disease (Andlin Sobocki & Wittchen, 2005; Chisholm 
et al., 2003; Löthgren, 2004) and yet subsyndromal disease has been noted to 
be disabling to a significant extent (I. M. Cameron, K. Lawton, & I. C. Reid, 
2011). Thereby they may underestimate or overestimate the cost burden of 
direct health care utilization. This in turn would make the cost-effectiveness 
evidence of indicated preventive GB-CBT interventions based on these cost 
and effectiveness estimates incomplete and worth revisiting. 

Cost-effectiveness of indicated preventive GB-CBT 
interventions for depression 
There is a handful of cost-effectiveness evaluations for indicated preventive 
GB-CBT interventions. The majority of the studies report that indicated in-
terventions are cost effective compared to a do-nothing alternative 
(Karyotaki et al., 2017; Lee et al., 2017; Lynch et al., 2005; C. Mihalopoulos 
& Chatterton, 2015; C. Mihalopoulos & Vos, 2013; C. Mihalopoulos et al., 
2012; Cathrine Mihalopoulos et al., 2011). These studies, however, present 
less evidence about the long-term consequences of undertaking such inter-
ventions, and could be using inflated or underestimated effect and cost esti-
mates. The studies are also mainly population based models (Lee et al., 
2017; C. Mihalopoulos et al., 2012) focusing on the states, well, diseased or 
dead, thus, may not fully represent the natural history of depression. There-
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fore, more predictive modelling-based studies or studies with different strat-
egies to capture the natural history of depression are necessary. 
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Rationale for this thesis 

The existing literature on preventive medicine demonstrates the increasing 
advocacy for and adoption of preventive interventions in mental health ser-
vices (Del Vecchio, 2018; McDaid et al., 2019; Zechmeister et al., 2008). 
However, the evidence base for these decisions needs to be further investi-
gated as the effectiveness results of indicated preventive GB-CBT interven-
tions for depression are conflicting and their cost-effectiveness in the long-
term remains deficient. The current studies don’t capture the full impacts of 
depression on healthcare and other societal sectors, neither do they capture 
subthreshold cases (Bertha & Balazs, 2013). This thesis contributes to the 
body of knowledge in the research community for both decision makers and 
researchers. It informs on the differences in effectiveness estimates based on 
the nature of different comparators, and updates information on the cost and 
social financial assistance burden due to depression (including subthreshold 
disease) in depressed adolescents compared to their non-depressed counter-
parts as they transit into adulthood. Further, it also presents the cost-
effectiveness of an average indicated preventive GB-CBT intervention, using 
economic modelling techniques. Decision makers will be able to use the 
results of these studies to support decision-making and priority setting in the 
appropriate allocation of resources pertaining to the funding of such preven-
tive strategies.  
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Overall aim 

The overarching aim of this work was to investigate the effectiveness and 
cost-effectiveness of indicated preventive GB-CBT interventions for depres-
sion in children and adolescents, and estimate the additional healthcare costs 
and welfare burden in early to mid-adulthood associated with adolescent 
depression.  
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Specific aims  

Study I 
The aim of this study was to synthesize evidence on GB-CBT indicated pre-
ventive interventions for depression in children and adolescents with a par-
ticular focus on: 
 

i) Addressing the inconsistencies in effectiveness of GB-CBT in-
dicated interventions for the prevention of depression in children 
and adolescents 

ii) The effectiveness of GB-CBT indicated preventive interventions 
in relation to an active or passive comparator and the impact of 
booster sessions on intervention effectiveness 

iii) Synthesizing and reporting effect sizes in a useful form for use 
in cost-effectiveness assessments and decision-analytic model-
ling of these interventions. 

Study II 
The aim of study II was to investigate the association of adolescent depres-
sion with subsequent healthcare utilization and costs in mid-adulthood, ad-
dressing the following concerns: 
 

i) To estimate additional cumulative healthcare utilization and 
costs (psychiatric and somatic) in mid-adulthood (ages 31–40 
years) in females and males with adolescent depression (persis-
tent depressive disorder (PDD), episodic major depressive dis-
order (MDD), subthreshold depression(sD), compared to indi-
viduals without a history of depression in adolescence 

ii) To ascertain to which extent any additional healthcare utilization 
and costs (ages 31–40 years) in males and females with a history 
of adolescent depression are mediated by depressive episodes 
occurring in early adulthood (ages 19–30 years). 
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Study III 
The aim of study III was to investigate the association between adolescent 
depression and government transfer payments (social financial assistance or 
welfare) related to unemployment, work disability, and public assistance 
across early to middle adulthood (20 - 40 years). The following specific aims 
were examined: 
 

i) To estimate the magnitude of the additional government transfer 
payments associated with the adolescent depression (PDD, epi-
sodic MDD, subthreshold depression) compared to no depres-
sion in early to mid-adulthood (age 20 to 40 years) 

ii) To ascertain whether such associations if any, were impacted by 
comorbid psychopathology occurring in childhood or during ad-
olescence. 

Study IV 
Study IV aimed to assess whether an indicated GB-CBT preventive interven-
tion for depression offered to adolescents with subsyndromal depression 
provides good value for money in the long-term, compared to a do-nothing 
alternative, using modelling techniques. 
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Methods and results 

The studies used a range of research methods, from evidence synthesis and 
register based comparative analysis, to economic evaluation and modelling 
techniques, in order to address the aims of the work. Study I used published 
literature to collect outcome data and hence calculate the weighted effective-
ness estimate of indicated preventive GB-CBT interventions for depression 
in children and adolescents, using a meta-analytic approach. Study II and III, 
were register based comparative analyses of the additional healthcare cost 
and social financial assistance burden of depression in adolescents as they 
transit into adulthood compared to their non-depressed peers. The register 
data from a previously conducted community-based cohort study of adoles-
cent depression in Uppsala, Sweden (1991/2) (Olsson & von Knorring, 
1999),  were complemented  by national registers (Alaie et al., 2019), thus 
we could follow the cohort up to adulthood. In study IV, we used a single 
cohort Markov model to conduct an economic evaluation comparing an indi-
cated GB-CBT preventive intervention for depression offered to adolescents 
with subsyndromal depression to a no-intervention option. 
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Study I: Indicated preventive interventions for 
depression in children and adolescents: a meta-analysis 
and meta-regression 
Aims 
To synthesize evidence on GB-CBT indicated preventive interventions for 
depression in children and adolescents with particular focus on: addressing 
the inconsistencies in reported intervention effectiveness, the role of the 
nature of the comparator, booster sessions and reporting the effect sizes in a 
useful form for inputs in cost-effectiveness assessments and decision-
analytic modelling.  

Methods 
This study was a systematic literature review with a meta-analysis based on 
the Cochrane Handbook for Systematic Reviews of Interventions (Higgins & 
Green, 2011)  and the Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA) statement guidelines (Moher, Liberati, Tetzlaff, & 
Altman, 2009). The work stemmed from meta-analyses conducted by Stock-
ings et al. (Stockings et al., 2016), and Rasing et al. (Rasing et al., 2017). 
These studies were deemed to be of good quality, according to the Assessing 
the Methodological Quality of Systematic Reviews (AMSTAR) framework 
(Shea et al., 2007).  
 
The study analyses included randomized controlled trials (RCT) of indicated 
preventive GB-CBT interventions for depression, offered to children and 
adolescents aged 12-19, reporting cases of depressive disorder as the primary 
outcome. The studies were retrieved from an electronic literature search in 
PubMed, Web of Science, PsycINFO, Medline and the Cochrane Library of 
Systematic Reviews using a combination of search terms including adoles-
cents, depression, preventive interventions and cognitive behavioral therapy, 
for the period 01/09/2014 to 28/02/2018 to complement the two recent re-
views on the topic. Two researchers independently assessed the eligibility of 
the articles, extracted and coded the relevant data. Disagreements were re-
solved through consulting with a third party. An agreement statistic (Cohen’s 
Kappa) was calculated to examine the extent of agreement in the selection of 
articles (Higgins & Green, 2011). The eligible articles were assessed for bias 
using The Cochrane Collaboration’s tool for assessing risk of bias (Higgins 
& Green, 2011). The assessment included bias within and between studies. 
The total bias scores were used in a meta-regression as an explanatory varia-
ble to assess its impact, alongside the occurrence of booster sessions, on the 
intervention effectiveness. 
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A random effects model (REM) (Borenstein, Hedges, Higgins, & Rothstein, 
2009) was used to estimate the pooled intervention effectiveness, expressed 
as a  relative risk or a Cohen’s d. The REM was chosen as it incorporates 
both the within-study and between-study variance in the weighting process 
of the studies. The Cochrane’s Q statistic and I2 were estimated as measures 
of heterogeneity across the included studies. The pooled effectiveness results 
were estimated with 95% confidence intervals and illustrated using forest-
plots. The calculations were performed using the “metafor” package in R, 
version 3.4.3. 

Results 

Study selection 
From all the electronic and hand search of existing literature, a total of 38 
articles with 49 unique comparisons from 34 trials were eligible for inclusion 
in this work as illustrated in figure 2.  The measure of agreement (kappa 
statistic) in the selection of studies was 0.84. 
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Figure 2. Flow chart showing the selection of studies 
Study features
Overall, almost half of the studies (45%) were carried out in the US. The 
populations studied were children and adolescents with a mean age of 14 
years. The interventions were delivered by a wide range of professionals e.g. 
psychologists, therapists, counsellors, nurses, teachers and therapists. The 
average number of participants per group was 8 with an average attendance 
of 6.5 out of 9 sessions with each session lasting on average 70 min. Deliv-
ery of each group intervention required 1–2 facilitators who received super-
vision weekly. The intervention duration was on average 9 weeks with fol-
low-up times of up to 13 months.  
 
The comparator was mostly passive but a few studies compared GB-CBT 
interventions to active comparators. Eight trials included active comparators 
designed to control for non-specific aspects of psychological treatment. 
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These active comparators included a group intervention focusing on stressors 
associated with adolescent depression, an individual or group support pro-
gram (one educative interview), a supportive-expressive group intervention, 
a group-based attention control intervention, a structured activity group, and 
an expressive writing/journaling intervention. Three trials included com-
pared GB-CBT with CBT delivered as either bibliotherapy or as an interac-
tive fantasy game as a control condition. Finally, one trial used the comple-
mentary treatment Reiki as comparator.  
 
The interventions were delivered in schools (99%) and health centers (1%). 
The facilitators received training of a mean duration of 2.65 working days 
(21.24 h) before delivering the intervention. Supervision to the facilitators of 
the interventions was done face-to-face 87% of the time, the remaining done 
via phone calls. Supervision lasted on average one hour per week. Only 16% 
of the studies had included booster sessions with the interventions.  
 
A majority of the studies used the Children's Depression Inventory (CDI) 
(Kovacs, 1985), Becks Depression Inventory II (BDI II), The Centre for 
Epidemiological studies on Depression tool (CESD), and the Schedule for 
Affective disorder and Schizophrenia for School Age Children tool (K-
SADS) to screen. In the reviewed studies, a case of depression was defined 
as a diagnosis of MDD or/and dysthymia using a diagnostic interview, 
and/or a score on a symptoms scale indicative of severe depression. 

Risk of bias in individual studies and across studies 
There was always a possibility of performance bias due to the difficulty of 
blinding the participants and facilitators given the nature of the interventions. 
However, other forms of bias, especially selection bias and reporting bias, 
were unclear, as per the subjective scoring system in this work. There was 
also some evidence of risk of publication bias as shown by the asymmetry 
noted in the funnel plots. Studies with small samples sizes and negative out-
comes (results showing the intervention as being ineffective) were less rep-
resented. 

Intervention effectiveness 
Results from the random effects model showed GB-CBT indicated preven-
tive interventions to significantly reduce the incidence of depressive disorder 
at all follow-up time points, see table 1. Intervention effectiveness was noted 
to decay between end of the intervention and 12-month follow-up, and 
seems to decay more beyond that period. Reducing the sample to studies 
with a passive comparator maintained the intervention effectiveness at 6 and 
12 months after the end of the intervention, whereas when comparing to 
active comparators, the results became non-significant for the first six 
months, but significant at twelve months or more. The same pattern of find-
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ings was observed when considering standardized mean differences as the 
outcome.
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Additional analyses 
Meta-regression analyses showed significant results for the secondary out-
come (Cohen’s d or SMD) but not the primary outcome (cases of depression 
prevented). The results of the exploration of the number needed to treat to 
prevent a case of depressive disorder in adolescents with subthreshold de-
pression at the different time points ranged from nine to forty-two. 

Conclusions 
GB-CBT indicated preventive interventions for depression in children and 
adolescents are effective, but the effect seems to decay over time. Therefore, 
there is a need to further explore the benefit of booster sessions and the ap-
propriate timing for them to be offered. Our results also emphasize the value 
of making a clear distinction between active and passive comparators in 
order to guide decision-making.  

Study II: Depressive disorders in adolescence, 
recurrence in early adulthood, and healthcare usage in 
mid-adulthood: A longitudinal cost-of-illness study 
Aims 
To investigate the association between adolescent depression and subsequent 
healthcare consumption and related costs in mid-adulthood, with the interest 
to answer the following questions: 
 

1. What is the estimated cumulative healthcare utilization and costs 
(psychiatric and somatic) in mid-adulthood (ages 31–40 years) in 
females and males with clinical subtypes of depressive disorders in 
adolescence (PDD, episodic MDD, subthreshold depression), com-
pared to individuals without a history of depression in adolescence? 
 

2. To what extent is any additional healthcare utilization and costs (ag-
es 31–40 years) in males and females with a history of adolescent 
depression mediated by depressive episodes occurring in early 
adulthood (ages 19–30 years)? 

Methods 
This was a register-based comparative study whereby data pertaining to a 
cohort of depressed and non-depressed participants screened in 1990-92 
were followed up using national registers. The study received ethical ap-
proval from the Regional Ethical Review Board in Uppsala (2015/449/1-2). 
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Study sample and procedure 
The initial epidemiological investigation was done in Uppsala, Sweden, 
where all first-year high school students (16-17 years) (n=2300) were 
screened for depression. The depression screening was done using two self-
reported questionnaires, the Beck Depression Inventory (BDI-C) (Beck, 
Ward, Mendelson, Mock, & Erbaugh, 1961; Olsson & von Knorring, 1997a) 
and the Centre for Epidemiological Studies-Depression scale for Children 
(CESDC) (Olsson & von Knorring, 1997b; Schoenbach, Kaplan, Grimson, 
& Wagner, 1982). Adolescents (n=355) meeting the clinical cut-offs (BDI-
C≥16 or CESDC ≥ 30+BDI-C≥11), or reporting a prior suicide attempt, were 
invited for an in-person diagnostic assessment. For every screen-positive, a 
non-depressed peer (n=355) matched for sex, age and school year was invit-
ed to an identical assessment, and thus increasing representativeness of the 
study sample to the general adolescent population. The in-person assessment 
included the Diagnostic Interview for Children and Adolescents in the re-
vised form according to DSM-III-R for adolescents (DICA-R-A) (W. Reich, 
B. Herjanic, Z. Welner, & P. R. Gandhy, 1982). A total of 631 of the 710 
invited adolescents participated in these in-person baseline assessments. 
 
A second wave of data collection included an assessment of depressive epi-
sodes in early adulthood (age 19–30) using the Mini International Neuropsy-
chiatric Interview 5.0.0 (MINI-PLUS) in conjunction with a life-chart. Par-
ticipants from the baseline assessment who consented to be contacted for a 
follow-up were invited (n=609), of which 409 participated. Against this 
background, the present study included 539 participants who took part in the 
baseline assessment and were eligible for the third, register-based, wave of 
data collection as illustrated in figure 3. Individuals who did not provide 
informed consent to be followed up, or who explicitly refused extraction of 
register-based data for future research, were excluded (n=52). Consistent 
with the diagnostic criteria for depressive disorders, individuals with a histo-
ry of manic or hypomanic episode in adolescence were excluded (n=40). The 
description of the initial epidemiological study, waves of data collection and 
preliminary results are described in detail elsewhere (Alaie et al., 2019). 

Variables 
To study the relationship between adolescent depression and future 
healthcare consumption in early to mid-adulthood, we defined the variables 
as follows: 
 
Adolescent depression (age 16–17): the participants were recategorized into 
the clinical subtypes as either having a persistent depressive disorder (PDD) 
n= 175, episodic major depressive disorder (MDE) n=82, subthreshold de-
pression (sD) n= 64 or no depression n=213, according to the current Diag-
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nostic and Statistical Manual of Mental Disorders 5th ed. (DSM-5) criteria 
for depressive disorders (APA, 2013), to the original DICA-R-A diagnoses.  
 
Depression in early adulthood (ages 19–30): Depressive episodes in early 
adulthood (ages 19–30) were assessed at follow-up using the MINI-PLUS, 
both in participants with a history of depression in adolescence and those 
without such history. In order to create a dichotomized mediator variable of 
clinical relevance, depression in early adulthood was defined as either hav-
ing a long episode (i.e., ≥6 months) or recurrent episodes (i.e., ≥2) between 
ages 19 and 30. 

Covariates 
From the Swedish National Patient Register, Longitudinal Integration Data-
base for Health Insurance and Labor Market Studies (LISA) and Statistics 
Sweden, we were able to access information about the participants’ parents’ 
mental illness history (dichotomized in our analysis), education level, and 
disposable income at baseline. Also, from the baseline data, we obtained 
information about whether the participants had a disruptive behaviour disor-
der (dichotomized) e.g. conduct disorder, oppositional-defiant disorder, 
and/or attention deficit/hyperactivity disorder according to DICA-R-A 
or/and anxiety disorder (dichotomized) e.g. anxiety disorder, overanxious 
disorder, and/or avoidant disorder according to DICA-R-A. 

Healthcare costs 
In this work, we included cost information for inpatient care, specialized 
outpatient care and medication costs. The cost information was retrieved 
from the Swedish National Patient Register for the care consumption and the 
Swedish Prescribed Drug Register for the medication consumption. The 
Swedish National Patient Register contains information on care visits, ad-
missions, International Classification of Disease (ICD) code for the health 
condition and Diagnosis Related Group (DRG) code. Therefore, the inpatient 
and outpatient care resource use was collected using a bottom-up approach, 
and the related costs were estimated based on yearly DRG weights (provided 
by the Swedish National Board of Health and Welfare) multiplied by their 
average unit cost per DRG weight (provided by the Swedish Association of 
Local Authorities and Regions) for the period 2005 to 2015 (where all the 
register data overlapped).  
 
Prescribed medication costs were retrieved directly from the Swedish Pre-
scribed Drug Register. The registry provides information about the Anatom-
ical Therapeutic Classification (ATC) code of each drug, amount dispensed, 
dosage, total cost, and date of dispensing. Based on ATC codes, the medica-
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tion was further classified into anti-depressants (N06A), other-psychotropics 
(N05-N07, excluding N06A) and non-psychotropic (all other codes).  
 
All the unit costs were collected in Swedish krona and adjusted to 2015 pric-
es in USD using purchasing power parities and inflation indices (Shemilt, 
Thomas, & Morciano, 2010). 

Statistical analyses 
The results for the different cost and frequency variables (i.e., number of 
outpatient visits, hospital admissions and hospital length of stay) were esti-
mated over time for the matched sample of depressed and non-depressed 
groups using propensity scores. The groups were defined in accordance to 
the baseline categorizations. The differences in the mean number of hospital 
admissions, outpatient visits, length of hospital stay, prescribed medication 
and related costs between the individuals with and without a history of ado-
lescent depression were assessed using generalized linear modelling analysis 
techniques and appropriate distributions, taking the cumulative costs over 
time for the period 2005–2015. To improve precision, we controlled for the 
observed explanatory variables including major psychiatric comorbidities at 
baseline across all analyses. Given the differences in healthcare seeking hab-
its (Thompson et al., 2016) and sex specific conditions (e.g., pregnancy), 
separate analyses were conducted for males and females, and the results 
were therefore primarily presented by sex.  
 
The study also examined the ICD code diagnostic groups for which the par-
ticipants had consumed healthcare, and assessed whether there were differ-
ences using Mann–Whitney tests with a Bonferroni correction on the p-
value. Following a notice of significant differences between a subtype of 
adolescent depression and healthcare costs in mid-adulthood, a mediation 
analysis was undertaken to ascertain whether recurrent depression in early 
adulthood, ages 19–30 years, may drive the healthcare consumption differ-
ences. This was further tested in a sensitivity analysis with imputed data for 
the variable on depression status at the age 19-30 years (mediator variable). 
 
All analyses were done in R version 3.5.1, with the aid of packages 
“MatchIt” (Ho, Imai, King, & Stuart, 2007) and “cobalt” (Greifer, 2018). 
Statistical significance was 2-tailed and set at p < 0.05. 
 
To obtain a population level understanding of the magnitude of the con-
sumption difference, the analysis results for the difference in total cost over 
the ten years (2005 to 2015) were multiplied by the proportion of the popula-
tion aged 16 years and by the prevalence of depression (PDD), then divided 
this by 10 to get the annual equivalent.  
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Figure 3. Flow diagram showing the participants in study II 
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Results 
Over the period 2005 to 2015, the previously depressed female ado-
lescents with persistent depressive disorder made significantly more 
visits and consumed more healthcare (inpatient care, specialized out-
patient care and prescribed medication) in their mid-adulthood (ages 
31-40) compared to their counterparts with no history of depression in 
adolescence. The differences were more pronounced for the individu-
als with a history of persistent depressive disorder in their adolescence 
period as shown in table 2. The results from the male participants also 
showed a tendency for previously depressed male adolescents to con-
sume more health care than the non-depressed peers though non-
significant. 
 
The cost differences were significantly mediated by the recurrence or 
occurrence of depression later in early adulthood (19-30 years), and 
the cost differences at a population wide level were considerable as 
illustrated in table 3.  
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Conclusions 
In light of the findings, there should be specific concern for adolescents with 
persistent depressive disorder because the future cost consequences are con-
siderable. Therefore, efforts to break the cycle of chronicity and aggressively 
treating or preventing depression early enough should be prioritized. 

Study III: Adolescent depression, early comorbid 
psychiatric disorders and adult welfare burden: A 25-
year longitudinal cohort study 
Aims 
To investigate the association between adolescent depression and govern-
ment transfer payments (social financial assistance/welfare) related to unem-
ployment, work disability, and public assistance across early to middle 
adulthood (20 - 40 years). The following research questions were examined: 
 

1. What is the magnitude of the government transfer payments associ-
ated with the clinical subtypes of depression in adolescence (PDD, 
episodic MDD, subthreshold depression) compared to no-depression 
in early to mid- adulthood (age 20 to 40 years)? 
 

2. To which extent are these potential associations influenced by com-
mon psychiatric comorbidities in early childhood or adolescence?  

Methods 
This was a register-based study where yearly total social transfer payments 
received by individuals with a history of adolescent depression compared to 
those with no such history. The comparisons were done both with and with-
out adjustments for covariates thought to influence such a relationship. 

Study sample and procedure 
The same study sample as in study II was used. However, in the present 
study, no re-matching of participants was done, and thus the initial 539 par-
ticipants were included in the analysis as illustrated in figure 4. For further 
details about the waves of data collection and the sample can be found in the 
cohort profile describing this study sample (Alaie et al., 2019).  

Exposure variable 
The exposure variable, adolescent depression, was defined based on both 
self-questionnaires followed by a diagnostic interview (Alaie et al., 2019). 
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Further, the depressed adolescents were classified according to the new 
DSM V diagnostic criteria as: 
 

1. Persistent depressive disorder (PDD): having a depressed mood 
most of the day, for more days than not, for at least one year 
(n=175);   

2. Major depressive disorder (MDD): A current or life-time major de-
pressive episode lasting shorter than one year (n=82); 

3. Subthreshold depression: A positive screening but no other past or 
current depressive disorder (n=64); 

4. No depression: Negative screening, no past or current depressive 
disorder (n=218). 

Comorbidities 
In accordance to the DICA-R-A (Wendy Reich, Barbara Herjanic, Zila 
Welner, & P. R. Gandhy, 1982) interviews were conducted at baseline, and 
the study sample was assessed for anxiety disorders (ADs); separation anxie-
ty, overanxious, and avoidant disorder) and disruptive behavior disorders 
(DBDs); oppositional defiant disorder, conduct disorder, and attention defi-
cit/hyperactivity disorder (ADHD) of childhood/adolescence. The depressed 
adolescents (n=321) were further categorized based on the presence or ab-
sence of anxiety and/or disruptive behaviour disorder as follows:  
 

1. Non-comorbid adolescent depression (i.e., no ADs or DBDs) 
(n=132) 
2. Adolescent depression + ADs (i.e., no DBDs) (n=93); 
3. Adolescent depression + DBDs (i.e., no ADs) (n=44); 
4. Adolescent depression + DBDs + ADs (n=52).  

Covariates 
Variables to paint a picture on the family socioeconomic status at the base-
line assessments were retrieved from Statistics Sweden (Ludvigsson, 
Svedberg, Olen, Bruze, & Neovius, 2019). The highest level of education of 
either parent was taken as a categorical variable (i.e., university education, 
yes/no). Disposable family income of either parent was assigned to quintiles 
defined from the distribution of income of a reference population born in the 
same year (n=200,000). Thereafter, the quintiles were categorized as earn-
ings within or above the 3rd quintile, yes/no. 

Outcomes 
The main outcome measure of interest was differences in the total annual 
transfer payments of individuals with a history of adolescent depression and 
those with no such history. The transfer payments studied in this work were: 
(1) unemployment benefits, (2) work disability benefits, (3) public assistance, 
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and (4) overall payments combined. The data on these outcomes for the peri-
od 1994-2016 was retrieved from the Longitudinal Integration Database for 
Health Insurance and Labor Market Studies (LISA), held by Statistics Swe-
den (Ludvigsson et al., 2019).  
 
The outcome transfer payments were defined as follows: 
 
Unemployment benefits referred to transfer payments for individuals regis-
tered as full- or part-time unemployed at the Swedish Public Employment 
Service (Arbetsformedlingen) (Ludvigsson et al., 2019). To qualify for un-
employment benefits, the individual needed to be unemployed, however, 
able to work and ready to accept work if offered. The beneficiary should 
have worked for at least six months before becoming unemployed.  
 
Work disability benefits were considered as all payments an individual re-
ceives due to sickness absence and disability pension (Ludvigsson et al., 
2019; Swedish Social Insurance Agency, 2016). In the first fortnight of ab-
sence from work due to sickness, the employer is responsible to continue 
paying the employee. However, any periods of time beyond two weeks, the 
employee can seek sickness financial benefits/assistance amounting to ap-
proximately 80% of lost income from the state. 
 
Public assistance was defined as financial assistance in form of social wel-
fare assistance, housing supplement, housing allowance, and maintenance 
support. Social welfare assistance referred to a cash income allowance from 
the local social authorities, that is counties and municipalities, that is offered 
only after the individual’s means to earn and access/finance the minimum 
living standards is assessed (Ludvigsson et al., 2019). The counties and mu-
nicipalities also provide maintenance support in form of alimony for children 
with separated parents where the parents cannot afford to meet the costs for 
the child’s housing, food, clothes and leisure interests. 
 
Overall payments combined were defined as the total cash benefits and fi-
nancial assistance described above.  
 
Statistical analyses 
Descriptive statistics for the outcomes, the baseline characteristics for the 
study sample and the categorized groups were calculated and presented as 
means and standard deviations or percentages where applicable.  
 
The relationship of interest between the exposure variable (adolescent de-
pression) and the total social transfer payments was modeled using a gener-
alized estimating equations (GEE) (Liang & Zeger, 1986). In the GEE mod-
els, an auto-regressive working correlation structure and robust standard 
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errors were chosen and used based on model fit. The associations were ana-
lyzed by fitting a tweedie distribution with an identity link function due to 
the excess of zeros in each of the outcomes (Kurz, 2017). Statistical signifi-
cance was set at 0.05 and results presented as mean annual social transfer 
payments with 95% confidence intervals. There was a small percentage of 
missing values mainly due to death (n=3) and relocation to a different coun-
try (n=66), thus all the analysis used only available data. All analyses were 
conducted both with and without adjustment for covariates, i.e. socioeco-
nomic variables, sex and comorbidities. 
 
All the social transfer payments were converted to the value of January 2019 
using Consumer Price Index (CPI) (Statistics Sweden, 2019). Thereafter, the 
estimates were converted from Swedish krona (SEK) to US Dollar (USD) 
using an exchange rate of 1 SEK = 0.1113 USD, valid as of January 2019. 
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Figure 4. Flow diagram showing the participants in study III 

Results
Adolescent depression was associated with all the different forms of social 
transfer payments studied. The additional annual overall payments amounted 
to 938 USD (95% CI: 551 – 1326) in the depressed adolescents group com-
pared to the non-depressed adolescents, see table 4. This relationship was 
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evident in the PDD group amounting to 1172 USD (95% CI: 673 –1670) 
annually. However, this observation was rather less obvious in the MDD and 
the subthreshold depression groups, with the exception of the public assis-
tance. The relationships remained unchanged after adjustment for the ob-
served covariates. 
 
Further, depressed adolescents with comorbid psychiatric disorders received 
significantly higher social transfer payments than their peers without comor-
bidities. Individuals with comorbid DBDs and ADs received higher social 
transfer payments across all outcomes, that is, unemployment benefits (566 
USD, 95% CI: 60–1071), work disability benefits (545 USD, 95% CI: 9–
1081), and public assistance (634 USD, 95% CI: 237–1031), thus emphasiz-
ing the role played by comorbidities, see table 5. Adjusting for comorbidities 
did not change the results.  
 
The attempt to examine the different clinical subtypes of depression revealed 
significant findings for the PDD (1058 USD, 95% CI: 529–1588) and MDD 
(711 USD, 95% CI: 67–1356) groups, but not the subthreshold depression 
group. 
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Conclusions 
The magnitude of the additional long-term societal/public financial assis-
tance (transfer payments) associated with adolescent depression are substan-
tial. This makes the need to prioritize effective and cost-effective preventive 
interventions even more important in order to counteract this financial bur-
den. 

Study IV: Cost-effectiveness of an indicated preventive 
intervention for depression in adolescents: a model to 
support decision-making 
Aims 
To assess whether an indicated GB-CBT preventive intervention for depres-
sion offered to adolescents with subsyndromal depression provides good 
value for money in the long-term compared to a no-intervention alternative. 

Methods 
Economic evaluation framework 
This study used a decision analytic modelling approach to assess the long-
term cost-effectiveness of an indicated GB-CBT intervention for the preven-
tion of depression in adolescents. The evaluation utilized a model-based cost 
utility and effectiveness analysis conducted over a 5-and 10 years’ time hori-
zon from both the societal and healthcare perspectives. Both costs and health 
benefits (cases of depression prevented and QALYs) were discounted at an 
annual rate of 3%. Data to populate the model were sourced from existing 
literature, and where data was missing, assumptions were made.  

Study population 
The study modelled a hypothetical homogeneous cohort of 15-years old ado-
lescents with subsyndromal depression (sD) (Rodríguez, Nuevo, Chatterji, & 
Ayuso-Mateos, 2012). Participants with sD were modelled since indicated 
GB-CBT preventive interventions have demonstrated effectiveness for this 
group (Ssegonja et al., 2018). The study population was assumed to have 
been screened and accepted to take the intervention. 

Model description 
Given the chronic and recurrent nature of depression, the cost-effectiveness 
of an indicated GB-CBT preventive intervention for adolescents with sub-
syndromal depression was modelled using a single cohort Markov model. 
The model consisted of six health states: healthy (H), subsyndromal depres-
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sion (sD), depressed (D), remission (R), recovered (Re), and dead (De) as 
shown in figure 5.  

 
Figure 5. Model structure 

The state healthy (H), was defined as individuals with no depressive disorder 
and no diminished functioning due to depressive symptoms. The remission 
state (R), was defined as previously depressed individuals with minimal or 
absence of depressive symptoms and have regained premorbid functionality 
(Kennedy, 2002). Recovered individuals (Re) were defined as individuals in 
remission that have been symptom free and regained premorbid functionality 
for four to six months, and possibly still on or not on medication (Furukawa 
et al., 2008). The model assumed all participants started in the sD state be-
fore moving through the rest of the natural history of the disease. The model 
used one-year cycles, modelling a cohort of adolescents with sD from a start-
age of 15 years over a time horizon of 5- and 10 years from a societal and 
healthcare perspectives. 

Intervention and comparators 

GB-CBT indicated preventive intervention 
The GB-CBT indicated preventive intervention was constructed using char-
acteristics from a recent systematic review and meta-analysis (Ssegonja et 
al., 2018). The average characteristics are summarized in table 6. 
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Table 6. GB-CBT indicated preventive intervention 

Intervention feature Mean (SD) 

Number of participants per group 8 (1.69) adolescents 

Average number of sessions 9 (3.21) sessions 

Average attendance  6.5 (2.14) sessions 

Average follow-up 13 (10.82) months 

Average duration per session 70 (20.44) minutes 

Supervision  Once weekly 

Number of facilitators 1 to 2 

Intervention duration 9 (3.18) weeks 

Comparator 
A no-intervention option was considered as the comparator.  

Model Inputs 

Effectiveness estimates 
The intervention effect was derived from a recent systematic review and 
meta-analysis (Ssegonja et al., 2018) studying the effectiveness of indicated 
GB-CBT preventive interventions for depression in adolescents (Ssegonja et 
al., 2018). Where the outcome was standardized mean differences (SMDs), 
these were transformed into RRs for use in the model using the Cochrane 
conversion method (Higgins & Green, 2011; Lee et al., 2018). 

Health benefits 
Health benefits were expressed as cases of depression prevented and QALYs 
gained. The cases of depression prevented were estimated by taking the dif-
ference in the proportions of the study cohort in the depressed state per cycle 
between the intervention and comparator groups. The QALYs were estimat-
ed as a product of the health-related quality of life (HRQoL) utility weights 
derived from existing literature and the life years gained from the modelling 
process. The HRQoL utility weight for the health state sD was considered to 
be 0.62 (0.58 – 0.65) (Kolovos et al., 2017). In view of absence of symptoms 
and regaining premorbid functioning, the utility weight for the health state 
“Recovered” was assumed to be equal to that of a health individual in the 
general Swedish population, 0.89 (0.78 – 0.95) (Burstrom, Johannesson, & 
Diderichsen, 2006). The utility weight for the state “Remission” (R) was 
assumed as 0.70 (0.67 – 0.73) and 0.39 (0.35 – 0.43) for the state “De-
pressed” (D) (Kolovos et al., 2017). 
 
Costs 
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All original costs were converted to USD and uprated to 2018 prices, using 
purchasing power parities and inflation indices (Shemilt et al., 2010) . 

Intervention cost 
The intervention cost was estimated from the characteristics of the 
indicated GB-CBT preventive intervention multiplied by unit costs 
derived from Sweden’s municipalities and counties and government 
documents. All costs were based on a group size of eight participants 
as shown in table 7 below.  

Table 7. Cost items and estimation of intervention cost 

Direct healthcare costs and indirect costs 
Cost inputs were retrieved from the literature. The average yearly direct 
healthcare cost and productivity losses for an individual in the health- and 
recovered state were assumed to be zero/negligible. For situations where 
data on direct non-medical costs like patient transportation was available, it 
was considered in the overall calculations.  

Transition probabilities and mortality 
Transition probabilities between the different health states were derived from 
existing literature. Mortality data was derived from Swedish life tables for 
year 2018, from Statistics Sweden (SCB, 2019). The mortality rates were 
adjusted with hazard ratios or relative risks derived from the literature where 
necessary. Individuals in remission were considered to have the same elevat-
ed mortality risk as those in the state sD. The individuals in the recovered 
state were assumed to have the same mortality risk as the general population.  

Base case and uncertainly analyses 
The base case analysis involved comparing the GB-CBT indicated preven-
tive intervention to the no-intervention option over a follow-up period of 5- 

 Cost item   Frequency Total cost/USD 

Training costs  

Facilitor training 7 3810.80 
Rent of the venue 7 665.28 
Participants' allowances 7 165.00 
Trainers' accomodation _ _ 
Trainers' travel allowances _ _ 

    

Delivery costs 

Facilitator payment 9 1429.05 
Supervision costs 9 714.53 
Rent of the venue 9 124.74 
Costs of materials _ 405.00 

Total cost   7314.40 
Average total cost per 
child   914.30 
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and 10 years post intervention. In this analysis, the intervention effect was 
estimated to decay by 40% annually (Ssegonja et al., 2018). The intervention 
cost was applied to only the first year of follow-up. The total costs, cases of 
depression prevented and QALYs gained during each cycle were summed up 
for the different time horizons. An incremental cost-effectiveness ratio 
(ICER) was computed and judged at an implied threshold value of $0 – 
$100000 USD/QALY, as reflected in the international literature (Shiroiwa et 
al., 2010). It was assumed that the threshold for reimbursement for preven-
tive approaches may be somewhat lower but not far different. In all analyses, 
Markov chain Monte Carlo simulations with 1000 iterations based on values 
drawn from the parameter assigned distributions were performed to produce 
95% uncertainty intervals around the net cost differences, cases of depres-
sion prevented, QALYs gained and ICERs estimates 

Sensitivity analyses 
As a sensitivity analysis, the following scenarios were modelled: 1) the in-
tervention effectiveness was applied to the first cycle only, 2) increased in-
tervention costs by 50%, 3) used a discount rate of 0% for the health benefits 
and 6% for the costs, 4) collapsing the health states remission and recovered 
into one state (also acted a form of structural validation), 5) treated the utility 
weights deterministically, 6) varied the proportion of intervention uptake and 
7) used a cycle length of 6 months. All the analyses and modelling were 
conducted in Microsoft EXCEL version 2016. For more details of the meth-
ods and the assumptions made, see the supplementary appendix 1. 

Results 
Base case analysis 
The base case and uncertainty analyses demonstrated that a GB-CBT indi-
cated preventive intervention for depression resulted into more cases of de-
pression prevented, increased QALYs gained and decreased costs compared 
to the control condition. This was true when taking both the healthcare and 
societal perspectives. The intervention was cost-saving resulting into lower 
costs and increased health benefits as illustrated in table 8 and 9. The proba-
bility of the intervention being cost-effective was over 95%.  

Sensitivity analyses 
Changing different parameters in the sensitivity analysis did not change the 
direction of the findings. However, increasing the intervention cost by 50% 
and discounting costs at 6 % while leaving the health benefits undiscounted, 
resulted into the intervention being less cost saving and ultimately a lower 
probability for the intervention to be cost-effective. 
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Conclusions 
GB-CBT indicated preventive interventions for depression in adolescents 
seem to have a potential to be good value for money. Further studies to rep-
licate these findings are needed before a large-scale adoption and implemen-
tation is undertaken.  
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General Discussion 

The overarching aims of this doctoral thesis were to: 1) investigate the effec-
tiveness of a GB-CBT indicated preventive intervention for depression in 
adolescents, 2) estimate the cost- and societal financial assistance burden of 
adolescent depression, and 3) evaluate the cost-effectiveness of a GB-CBT 
indicated preventive intervention for adolescent depression compared to a no 
intervention option. 

Interpretation of results 
Study I investigated the effectiveness of GB-CBT indicated preventive inter-
ventions for depression in children and adolescents as well as explored the 
impact of the nature of the comparator, booster sessions and bias. The results 
demonstrated that the interventions significantly reduce depressive symp-
toms (d –0.21, 95% CI –0.31 to –0.11), and in some cases protected the indi-
viduals from developing a depressive disorder altogether (RR 0.43, 95% CI 
0.21–0.87) at post intervention.  
 
Although there was a noticeable decrease in the relative intervention effec-
tiveness between post-intervention and 6 months, there was also a noticeable 
rise in the relative effectiveness between 6- and 12 months of follow-up post 
intervention before falling again. This observed biphasic pattern could be as 
a result of the immediate intervention effects (first spike) by virtue of partic-
ipation and teachings, while the second spike as a result of a delayed effect 
due to the nature of the intervention, since learning and sustaining new be-
havior or change takes time. Another explanation could be that since there 
was improvement in both the intervention and control conditions, the effect 
or intervention benefit in the treatment group is achieved faster and main-
tained over a longer period compared to the benefit in the control group. 

 
Our results also showed the intervention effect to decay steadily over time 
but at different rates when comparing to passive and active control condi-
tions. Overall, the gradual decay of the relative intervention effect may be 
explained by the thought that over time individuals’ relapse/recidivate back 
to their previous patterns of thoughts and behaviors. Another possible expla-
nation could be the persistence of some risk factors for depression or ex-
pressing depressive symptoms that are not impacted by CBT. Examples of 
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such risk factors may include genetic predisposition, lack of social support 
or ongoing environmental stressors. 
 
Considering the comparison of GB-CBT interventions to active controls, a 
meaningful relative effectiveness difference was noted after 12 months or 
more. This could mean that the effect of GB-CBT interventions is sustained 
longer than the active comparators. However, there was great heterogeneity 
in the active comparators. The meta-regression results showed bias and the 
nature of the intervention to impact the intervention relative effectiveness 
when studying the SMD. A possible justification for these findings could be 
the increased power to capture these effect differences, as more studies used 
continuous outcome measures rather than reporting RR.  
 
The results of study I are similar to the findings from (Hetrick et al., 2015; 
Rasing et al., 2017; Stockings et al., 2016) in terms of the effectiveness esti-
mates. However, it also uplifts some different aspects like the pattern of de-
cay of the treatment effect and the differences in the RRs in relation to active 
and passive controls which is more meaningful from a policy making per-
spective. In this work, the booster sessions showed no impact on the inter-
ventions effectiveness as demonstrated by Gearing et al. (2013). One expla-
nation for this finding can be attributed to the small number of studies with 
booster sessions included in this work and that Gearing’s work studied a 
sample of all mood disorders, as well as combining primary and secondary 
prevention CBT interventions despite the mode of delivery, which makes it 
hard to disentangle the observed effects. 
 
Study II examined the cumulative long-term healthcare consumption differ-
ences between individuals with a history of adolescent depression and their 
matched non-depressed counterparts. Additionally, it investigated whether 
the observed healthcare consumption differences are mediated by subsequent 
depression in early adulthood (19-30 years). The results showed that the 
female participants with a history of persistent depressive disorder (PDD) in 
adolescence had increased healthcare utilization and related costs compared 
to the non-depressed. A proportion of these costs was mediated by subse-
quent depression in early adulthood especially for the psychiatric disorders 
but not the somatic disorders. The results of the male participants were in-
consistent possibly due to the small proportion of the male population in the 
study.  
 
The noted differences in the healthcare consumption costs could be inter-
preted as small or an underestimate since data on general primary care con-
sumption was not included, but they were substantial when demonstrated at 
a population level.  
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The results of study II may not be comparable to previous studies investing 
healthcare costs related to depression that were conducted in the Swedish 
setting, as such studies investigated clinical samples. Owing to the finding 
that the consumption and related costs for the subthreshold and major epi-
sodic depression did not reach the set significance level, it could imply that 
the duration/chronicity and continuity of depressive disorders (PDD) is truly 
central to the extent of future healthcare needs.  
 
The increased healthcare consumption and related costs were noted in both 
psychiatric and a range of somatic disorders. The range of somatic disorders 
happening in depressed individuals may not be surprising, given the docu-
mented relationship between inflammatory processes being associated with 
depression, thus affecting a number of organ systems and the immune sys-
tem (Felger and Lotrich, 2013; Leonard, 2010). These findings further em-
phasize the need to intervene early and prioritizing prevention. 
 
Study III set out to investigate the longer-term social transfer payments (wel-
fare payments) in early to mid-adulthood that are associated with adolescent 
depression at the population level, while accounting for early comorbid psy-
chopathology.  
 
Our results demonstrated that there is a significant association between ado-
lescent depression and the sum of the different social transfer payments stud-
ied, that is, unemployment benefits, work disability benefits, and public as-
sistance. The mean total additional social transfer payments were estimated 
to be approximately 1000 USD per person per year for individuals with a 
history of adolescent depression. 
 
This observation was more pronounced in the PDD group and individuals 
with early comorbid psychopathology, especially disruptive behavioural 
disorders. We suppose that such an observation maybe due to the scarring 
effect on human capital development that depression during adolescence can 
cause. Thus, individuals do not get to achieve marketable skills to help them 
earn financial self-sufficiency later on in life. Therefore, having an early 
comorbid psychopathology simply accentuates this problem. The findings in 
this study are in line with previous work emphasizing the poor future psy-
chosocial functioning associated with adolescent depression (Clayborne et 
al., 2019) and the extent of future disability that conditions like DBDs, ADs  
and depression can pose to an individual (Copeland, Wolke, Shanahan, and 
Costello (2015). 
 
These findings further emphasize the concern to intervene early through 
prevention and early treatment approaches that are both efficacious and cost-
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effective to counteract the future ill-health and the risk of being dependent 
on social welfare. Preventive approaches, early treatment and timely contact 
with healthcare services (National Institute for Health and Clinical 
Excellence, 2011; Neufeld, Dunn, Jones, Croudace, & Goodyer, 2017) have 
demonstrated good effects and thus worth a try as shown by a scenario case 
analysis (D. Chisholm et al., 2016). Therefore, as a result governments and 
institutions are urged to consider implementation of preventive approaches. 
 

 
Study IV investigated whether GB-CBT indicated preventive interventions 
for depression in adolescents provide good value for money in the long-term 
using a single cohort Markov model. The model was populated with data 
from existing literature and studied a GB-CBT indicated preventive interven-
tion constructed from the average intervention characteristics from study I. 
The aim of the study was addressed through conducting a cost-utility and 
effectiveness analysis comparing a GB-CBT indicated preventive interven-
tion to the no-intervention option using the effectiveness estimates from 
study I. The analysis results showed GB-CBT indicated preventive interven-
tions for depression to have the potential to be cost saving and cost-effective 
when considering both a societal and a healthcare perspective over a 5- and 
10 years’ time-horizon. In the uncertainty and sensitivity analyses, the over-
all direction of the results did not change.  
 
There was a proportion of simulations where adopting the new intervention 
compared to a do-nothing alternative resulted into cost savings without sub-
sequent gains in health outcomes in QALYs. This observation might be due 
to several reasons. Firstly, it could be attributed to the disruption in the ordi-
nal nature of the utility weights for the health-related quality of life during 
the monte carlo simulations. This was also tested in the sensitivity analysis 
and the results supported the suspected notion. Secondly, it can also be due 
to the uncertainty in the intervention effectiveness that is used to adjust the 
transition probabilities in the model. 
 
The results of this study support the conclusions from the few existing stud-
ies examining a similar question. They all reported the interventions to be 
cost-effective. However, there are also considerable differences between 
studies ranging from the setting, population studied, the comparator condi-
tion, time horizons, age-groups, model type and health states representing 
the natural history of the disorder, to the choice of outcome measure (Lee et 
al., 2017; C. Mihalopoulos et al., 2012).  
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Implications to clinical practice  
All our findings point to the need to consider intervening early and prioritiz-
ing prevention of adolescent depression. In study I, our work demonstrated 
that GB-CBT indicated preventive interventions for adolescent depression 
are effective in reducing depressive symptoms as well as prevent cases of 
depression. It also clarified the distinction in the effectiveness estimates de-
pending on the nature of the comparator, as well as highlighting the decay 
process over time. Despite the inability to demonstrate the influence of 
booster sessions on the effectiveness estimates (due to power reasons as few 
studies with interventions including booster sessions were found in the lit-
erature), it is important to consider adopting these interventions as opposed 
to leaving adolescents with subthreshold depression untreated given the 
long-term negative consequences of early onset depression. However, de-
spite the demonstrated effectiveness of these interventions and the known 
long-term negative consequences of adolescent depression, to adopt these 
preventive interventions would require much more information, including 
for instance the additional cost burden related to adolescent depression. This 
paved the way for studies II and III.  
 
Study II and III in this thesis contribute to the evidence pool on the long-
term consequences of adolescent depression by demonstrating how much 
more (additional) direct healthcare costs- and social or public financial assis-
tance/benefits are received by individuals with adolescent depression com-
pared to the non-depressed in the long-term. In study II, individuals with a 
history of adolescent depression especially females with persistent depres-
sive disorder consumed significantly more healthcare resources than their 
matched counterparts without a history of adolescent depression in their 
mid-adulthood (30-40 years). Study II also showed that the long-term 
healthcare consumption was mediated by subsequent depressive episodes in 
early adulthood, implying that close follow-up and advocating for prevention 
especially for individuals with a history of depression is key. Despite the 
cost difference estimates being substantial at the population level, the prima-
ry healthcare costs were not included, thus making the estimates conserva-
tive. Hence, the additional burden may even be much larger. 
 
The productivity loss related to depression is also well documented in the 
literature. However, less has been established regarding the additional public 
transfer payments (welfare) that are received by individuals with a history of 
adolescent depression while in their early to mid-adulthood compared to 
their matched counterparts without such history. Study III attempted to quan-
tify that burden by estimating the financial assistance related to unemploy-
ment, disability pension, public assistance and work disability. The findings 
showed these transfer payments to be substantial and more pronounced in 
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the individuals with persistent depressive disorders and those that have de-
pression with early co-morbid psychopathologies. Therefore, these results 
point to the need for a society-wide alarm to have interventions in place to 
combat or prevent depression e.g. at work and in school settings before indi-
viduals get to the extent of being welfare or public assistance recipients due 
to potentially preventable circumstances. 
 
To some extent, society has already taken steps to adopt GB-CBT indicated 
preventive interventions for depression some places. This initiative has been 
fueled by the demonstrable negative consequences of adolescent depression. 
Therefore, prevention is a possible approach in some instances to be able to 
combat this scourge and possibly free some resources that can be reallocated 
to other sectors. However, less is still known about the cost-effectiveness of 
such interventions. 

 
In study IV, we took a step further and investigated the cost-effectiveness of 
a GB-CBT indicated preventive intervention compared to a no-intervention 
option was examined using a single cohort Markov model. The results of the 
cost utility analysis conducted showed the intervention to be highly cost 
saving and cost-effective. The results were stable over a series of sensitivity 
analyses, thereby strengthening the case that these interventions are worth 
adopting. However, there were a proportion of simulations where adopting 
the intervention was cost inefficient and hence this uncertainty has to be 
taken into account during decision making regarding adoption of preventive 
interventions.  
 
As the results from this work demonstrate GB-CBT indicated preventive 
interventions for adolescent depression to be effective compared to leaving 
the individuals untreated (study I), and that the intervention was cost-
effective (study IV), it is appropriate to advocate for adopting such interven-
tions. Given that even the active comparators such as bibliotherapy and 
counselling or coaching did show a temporary effect, it is safe to assume 
that, in cases of resource constraints to rollout GB-CBT indicated preventive 
interventions, society can implement the active comparators first in a step-
wise fashion. Larger emphasis should be put on females with subthreshold 
depression. As demonstrated in study II and III, this group consumes the 
largest margin of additional healthcare and welfare recipiency, especially 
those that go ahead to develop persistent depressive disorders. 

Future research directions 
The work in this thesis has both contributed to the scientific literature with 
new evidence and unveiled areas that require improvement or further re-
search.  
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In study I, despite the promising results that GB-CBT indicated preventive 
interventions are effective in reducing the symptoms or incidence of depres-
sion, there were no conclusive findings on the effect of booster sessions. The 
results around the role played by booster sessions and the appropriate timing 
to when they should be offered is yet to be investigated. This will be im-
portant because including booster sessions in an intervention package surely 
has economic consequences, but evidence about their additional benefit is 
still controversial or lacking. Another aspect worthy of further research is the 
decay rate of the intervention effect. This has paramount meaningfulness to 
when the timing for booster sessions is appropriate and the use in modelling 
studies to assess cost-effectiveness. 
 
Study II investigated differences in future healthcare consumption and relat-
ed costs considering adolescent depression as the exposure. The work high-
lighted important findings, and projecting the cost differences at the popula-
tion level revealed the costs to be substantial and worthy of attention. How-
ever, it also emphasized other areas that commend close research attention 
such as: 1) the relationship between depression, cumulative stress and the 
accompanied immune deficiency, 2) the individual diagnosis categories for 
which significant healthcare consumption was noted for example infectious 
diseases, endocrine disorders, and non-specific symptoms to name a few. 
 
In study III, individuals with a history of adolescent depression received 
more public or societal financial assistance in early to mid-adulthood than 
their counterparts with no such history. This result was more pronounced for 
individuals with persistent depressive disorder and early comorbid psycho-
pathologies. Though, the results of the work also incited more questions 
worthy revisiting, including, the role played by other psychiatric comorbidi-
ties which were not investigated here due to data limitations. The possibility 
of subsequent depression mediating the differences seen in the amount of 
societal financial assistance received in presence of a history of adolescent 
depression versus not.  
 
Study IV investigated the cost-effectiveness of a GB-CBT indicated preven-
tive intervention for adolescent depression using a markov modelling ap-
proach. It demonstrated the intervention to be cost saving and cost-effective 
despite the uncertainties. The results however showed the need to investigate 
further the assumptions made around the pattern or rate of decay of the in-
tervention effect over time. It also left room to test the model on an actual 
population with a known extent of treatment acceptance, adherence and dif-
ferential treatment benefit as well as investigate the wide-spread roll out of 
such interventions. 
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Methodological considerations  
There were several shortcomings in the work included in this thesis. In study 
I, a few limitations were noted. Firstly, it included a few studies that investi-
gated interventions that included booster sessions, thus limited the conclu-
sions that could be made about the effect of booster sessions on the interven-
tion effectiveness. Secondly, most of the included studies in the meta-
analysis had a short follow-up period, and thus it was difficult to study the 
long-term effectiveness or pattern of decay of the intervention effect over 
time, that is, beyond 24 months. 
 
While in study II, using DRG based costing could have led to either under- 
or overestimating the actual healthcare consumption costs, this could also 
have been worsened by not including costs due to primary healthcare con-
sumption. Therefore, the presented cost estimates in study II are conserva-
tive and provide a good starting point to dig into this field. Furthermore, the 
small proportion of male participants limited conclusive remarks that could 
be made about the cost burden investigated for the male population.  
 
Overall, study III suffered from the difficulty to distinguish between the 
pattern of onset of the comorbidities or their severity. The results are also 
liable to changes in the social transfer payments policies that have changed 
over the years. This could in turn limit the generalization of the results to 
other settings with different policies and governance systems.   
 
Finally, in study IV, due to the assumptions taken about the decay of the 
intervention effect over time, the intervention cost-effectiveness estimates 
are uncertain and prone to review with better data inputs. Since the model-
ling work heavily depended on data inputs retrieved from the literature, the 
inherent bias from the original studies providing the model inputs was intro-
duced in the models and results should be interpreted in the light of such 
limitations. 
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General Conclusions 

This thesis set out to investigate and shed more light on the: 1) effectiveness 
of GB-CBT indicated preventive interventions for adolescent depression, 2) 
the cost and societal financial assistance burden in early to mid-adulthood 
that is associated with adolescent depression, and 3) the cost-effectiveness of 
GB-CBT indicated preventive interventions for adolescent depression in the 
short- and long-term.  
 
Considering the long-term negative consequences of adolescent depression, 
decision makers at different levels in society are concerned with addressing 
these issues, and indicated preventive interventions have shown the greatest 
promise. However, their wide spread adoption still requires research evi-
dence that this thesis tempted to provide.  
 
From study I, the results of our work support the claims that GB-CBT indi-
cated preventive interventions for depression in children and adolescents are 
effective compared to active control conditions and leaving the subthreshold 
depressed individuals untreated. It is also important to note that the interven-
tion effect decays over time, and thus further exploration of the benefit of 
booster sessions and their appropriate timing to offer them is warranted. The 
results also emphasize the value of making a distinct difference between 
active and passive comparators in decision-making. 
 
In study II, the healthcare consumption cost burden in mid-adulthood was 
pronounced in females with a history of persistent depressive disorder in 
adolescence, but not subthreshold and major episodic depression. Continued 
depression into early adulthood was shown to mediate these costs. There-
fore, the duration and continuity of depressive disorders in adolescence seem 
to be pivotal in determining later healthcare requirements. A similar pattern 
of findings was noted in relation to societal financial assistance recipiency in 
study III. The burden was more pronounced in individuals with persistent 
depressive disorders and those with early comorbid psychopathologies (dis-
ruptive disorders and anxiety disorders). This as possibly due to the accentu-
ated scaring effect that causes stagnation of the human capital development 
during the formative years of development and acquiring marketable skills in 
an individual’s life. The problem was more pronounced in individuals that 
had both comorbidities, emphasizing a possible multiplicative effect. Ex-
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trapolating to a population level highlights the magnitude of the costs and 
societal financial assistance burden, and thus strengthens the prevention ad-
vocacy claims. 
 
In an attempt to put a price or cost on the benefits of GB-CBT indicated 
preventive interventions for depression in adolescents, we performed a mod-
elling study. In study IV, our modelling analyses showed the interventions to 
have a potential to be good value for money. However, further studies to 
reproduce our findings are important before a wide spread adoption and im-
plementation is undertaken.  
 
The work in this thesis is important to the research field and aims to aid de-
cision making on how to allocate resources to suggested preventive interven-
tions as opposed to the competing alternatives. Although, this is only a step 
to the overall considerations that have to be taken into account in the process 
of decision making, as for instance equity considerations and budget con-
straints, it is a good starting point. 
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