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Chapter 1

General introduction

general introduction

Definition, prevalence and implications
Depression has many faces and one adolescent experiencing a depression is different from
another. Depression is therefore not one fixed disorder; on the contrary, individuals show
different subsets of symptoms (Fried & Nesse, 2015). Compared to adults, children and
adolescents exhibit more somatic complaints and fewer melancholic symptoms (Birmaher
et al., 1996). Adolescents diagnosed with a depression, have to evince one of the core
symptoms almost every day during at least two consecutive weeks (DSM-5) (APA, 2013):
they have to show either a) depressed or irritable mood or b) loss of interest or pleasure.
In addition, they need to report three or more of the following symptoms: significant
weight loss or weight gain, sleep problems such as insomnia or hypersomnia, psychomotor
agitation or retardation, fatigue or loss of energy, feelings of worthlessness or excessive
guilt, diminished ability to think or concentrate, and recurrent thoughts of death or suicide
with or without a specific plan. Above all, experiencing these symptoms causes significant
impairments in social, academic or occupational functioning (Jaycox et al., 2009; Verboom,
Sijtsema, Verhulst, Penninx, & Ormel, 2014).
Depression is one of the most prevalent disorders in adolescence with lifetime prevalence
increasing from 8.4% at age 13 – 14 to 15.4% at age 17 – 18 (Merikangas, He, Burstein, et
al., 2010), based on a representative sample from the USA. Unfortunately, no current
representative prevalence rates of depressive disorder and symptoms for Dutch adolescents
are known. However, some studies report that one in every five Dutch adolescents
experiences subclinical or clinical internalizing problems such as depression and anxiety
(Ter Bogt, Dorsselaer, & Vollebergh, 2003). Furthermore, based on data from 1997 it was
estimated that 37,400 (3.8%) Dutch adolescents aged 13 – 17 years experience a depressive
disorder every year (Meijer, Smit, Schoemaker, & Cuijpers, 2006). Differences in depressive
symptoms between boys and girls start to emerge at age 13, with girls reporting a stronger
increase in the prevalence and intensity of depressive symptoms compared to boys (Hankin,
Mermelstein, & Roesch, 2007; Twenge & Nolen-Hoeksema, 2002). These gender differences
in depressive symptoms are maintained in adulthood (Kessler, Berglund, Demler, Jin, &
Walters, 2005). Experiencing depressive symptoms is associated with impaired functioning
in the family, with friends and at school (Gotlib, Lewinsohn, & Seeley, 1995; Jaycox et al.,
2009); it is also associated with increased risk of future depressive disorder (Seeley, Stice, &
Rohde, 2009), and of suicide (Bridge, Goldstein, & Brent, 2006). Therefore, preventing the rise
in depressive symptoms during adolescence is prioritized by the World Health Organization
(WHO, 2008) and the Dutch Minister of Health (VWS, 2016).

Prevention of depressive symptoms and resiliency training
There are three different approaches to the prevention of depressive symptoms: universal,
selective and indicated prevention. Universal prevention is targeted at the entire population
regardless of risk status; selective prevention aims at adolescents at risk for depressive
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symptoms; and indicated prevention is delivered to adolescents who already show symptoms
of depression. We speak of a true prevention effect when the otherwise expected increase in
depressive symptoms does not occur for the adolescents in the intervention group but does
show in the control group. However, in selective and indicated approaches we often observe
a treatment effect since depressive symptoms show a stronger decline in the intervention
compared to the control group (Horowitz & Garber, 2006). Research has shown that selective
and indicated prevention are more effective compared to universal approaches (Merry, Hetrick,
et al., 2012; Stice, Shaw, Bohon, Marti, & Rohde, 2009), as larger effect sizes and sustained
effects over longer time periods are found. Nonetheless, some universal approaches can
effectively prevent depressive symptoms in the short term (Merry, Hetrick, et al., 2012).
In general, the aim of depression prevention is to reduce risk factors that result in
detrimental outcomes and to increase resilience. Risk factors can be found in the individual,
the individual’s family or the environment. Resilience can be defined in two ways: a) the
ability to remain healthy or to bounce back in aversive circumstances, and b) the promotion
of well-being (Davydov, Stewart, Ritchie, & Chaudieu, 2010). There are several processes
through which resilience can be increased (Rutter, 1987). First, it can be increased by reducing
risk factors for depression, for example, by targeting negative cognitions by teaching
adolescents how to recognize those cognitions and to formulate realistic thoughts. Second,
resilience can be boosted by improving individuals’ protective factors such as self-efficacy,
hopefulness, and optimism.
Most existing prevention programs for adolescent depressive symptoms are based
on Cognitive Behavioral Therapy (CBT) (Merry, Hetrick, et al., 2012), as CBT is an effective
treatment for adolescent depression (mean effect size Cohen’s d = 0.76) (Butler, Chapman,
Forman, & Beck, 2006). In addition, some CBT-based prevention programs have effectively
prevented depressive symptoms in adolescents (e.g. Beardslee, Brent, Weersing, & et al.,
2013; Brunwasser, Gillham, & Kim, 2009; Merry, McDowell, Wild, Bir, & Cunliffe, 2004). The
general starting point of these prevention programs is to change the way adolescents deal
with life events. In CBT prevention, adolescents learn to distinguish events from thoughts
and feelings, and they are made aware that thoughts can influence their feelings and
behavior. They learn to identify their thoughts, to change negative thoughts into realistic
ones, and to practice adaptive ways to cope with and solve their problems. In doing so, the
way adolescents experience a life event may be altered from negative to neutral or positive,
thereby diminishing the negative consequences of these life events. And when faced with a
negative life event or when they have negative thoughts, adolescents may be better able to
cope with their thoughts, feelings and problems. On the long run, this might result in more
self-esteem and self-efficacy, and in fewer depressive symptoms.
In the current thesis, the effectiveness of a CBT-based depression prevention and
resiliency program was studied in a universal and an indicated context. The program aimed
to increase resilience by targeting cognitive risk factors for depressive symptoms and by
improving adolescents’ protective factors.
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Part I
Risk factors for depressive symptoms in adolescence
In order to develop effective depression prevention programs and to improve current
prevention programs for adolescent depression, it is important to investigate potential
mechanisms by which depressive symptoms develop and increase during adolescence.
Research shows that the development of depression in youth is influenced by factors
originating from multiple domains: genetics, biology, information processing, cognition,
temperament, emotion regulation, interpersonal factors, and the environment (Abela &
Hankin, 2008b). Vulnerabilities in these domains interact and together result in the increase
of depressive symptoms (Hankin, 2012) and the emergence of the gender differences in
depressive symptoms during adolescence (Hankin & Abramson, 2001; Nolen-Hoeksema, 2001).
Compared to adulthood, less is known about the etiology of depressive symptoms during
adolescence. Moreover, knowledge about the etiology of adult depression cannot easily be
transferred to adolescence, as during adolescence numerous changes take place within the
adolescents and their environments. First, the brain is maturing, a process that affects attention,
interpretation and reasoning (Yurgelun-Todd, 2007). Second, adolescents’ social worlds change
as friends become more important, romantic relationships emerge, and the relationship with
parents changes (Collins, 2003; Steinberg, 2001). Third, adolescents are expected to fulfill more
complex tasks and social roles (Steinberg, 2005a), and because adolescents’ social goals change,
they also experience more events as being stressful. For example, not getting attention from a
boy might not at all be an issue for a girl during childhood, but it becomes a huge issue during
adolescence because now the goal is to find a romantic partner. Fourth, adolescents encounter
a higher number of objectively stressful negative life events compared to children (Garber,
Keiley, & Martin, 2002). Compared to boys, girls face more stressful life events and report more
depressive symptoms as a result (Hankin et al., 2007). Finally, the way in which adolescents
cope with negative life events and regulate their emotions in response to these life events is
still developing (Steinberg, 2005b). Taken together, adolescence is a period of transitions and
change in multiple domains. Therefore, it is important to study the risk factors and processes
that lead to the onset of depressive symptoms during adolescence.

Cognitive factors in the development of depressive symptoms
Since in most theories of depression cognitive factors play a central role (Abramson, Alloy, &
Metalsky, 1989; Abramson, Seligman, & Teasdale, 1978; Beck, Rush, Shaw, & Emery, 1979), the
current thesis focused on two cognitive factors in the development of adolescent depressive
symptoms: a) self-efficacy and b) negative cognitions in association with negative life
events, i.e. the diathesis stress model. First, the association between self-efficacy and
depressive symptoms was described over a period of two and a half years (Chapter 2),
followed by the association between negative cognitions and depressive symptoms, and the
role of negative life events, by testing Beck’s diathesis stress model (Chapter 3).
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Self-efficacy and depressive symptoms
Self-efficacy can be defined as the belief in one’s own capacities to face a certain challenge
or accomplish a desired goal, as described in Bandura’s social cognitive theory (Bandura,
1977, 2012). Depending on the context or domain, a person’s level of self-efficacy might
vary (Pastorelli et al., 2001). Someone might feel confident about forming and maintaining
friendships (social self-efficacy), whereas feeling less able to achieve academic goals and
standards (academic self-efficacy). Self-efficacy might be increased through experiencing
success, i.e. to achieve desired goals, through seeing similar others obtain success and
through receiving compliments or encouragements from friends and family.
Research into the association between depressive symptoms and self-efficacy has
described concurrent associations for adults, adolescents and children across various
countries around the world (Luszczynska, Gutierrez-Dona, & Schwarzer, 2005). It can be argued
that the association between depressive symptoms and self-efficacy might be bi-directional.
On the one hand, low levels of self-efficacy might lead to increases in depressive symptoms
because adolescents might experience the inability to obtain their goals, while at the same
time thinking that they should be able to obtain them. For example, a boy might be convinced
he is not smart enough to complete his homework, yet also think he should be able to do so,
like all other youth, which makes him even more disappointed in himself. Indeed, some studies
have reported that low levels of self-efficacy predicted increases in adolescent depressive
symptoms at six months up to two years follow-up (Bandura, Caprara, Barbaranelli, Gerbino,
& Pastorelli, 2003; Scott & Dearing, 2012). On the other hand, depressive symptoms might also
lead to lower levels of self-efficacy. Adolescents who experience symptoms of depression often
show less effective emotion regulation and coping (for a review see Aldao, Nolen-Hoeksema, &
Schweizer, 2010; and also see Braet et al., 2014), and impaired social and academic functioning
(Jaycox et al., 2009). As a result, they encounter more failures in these domains, which could
decrease their levels of self-efficacy. To our knowledge, only one study has investigated the
prospective association of depressive symptoms to self-efficacy, showing that higher levels
of depressive symptoms predicted lower levels of academic self-efficacy up to six months
follow-up (Jaycox et al., 2009). Up till now, the bi-directional associations between depressive
symptoms and self-efficacy levels have not been assessed simultaneously. This is important,
since it will enable us to see whether both processes are present at the same time, or whether
there is one driving force, i.e. low self-efficacy leading to depressive symptoms or depressive
symptoms predicting low levels of self-efficacy. With this knowledge, prevention programs
can be improved. Therefore, in the current thesis the bi-directional associations between
depressive symptoms and academic, social, and emotional self-efficacy were investigated in a
sample of early adolescents over a period of two and a half years (Chapter 2).

Depressive symptoms, negative cognitions, and the diathesis-stress model
In Beck’s cognitive theory (1976) it is stated that people develop cognitive schemas based
on childhood experiences. These cognitive schemas are the lens through which people view
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themselves, the world around them, and their future. People’s attention, interpretation,
and memory are guided by these schemas. In Beck’s cognitive theory (Beck, 1967, 1976), the
diathesis-stress model plays a central role: it is argued that people who have developed a
latent negative cognitive schema are at risk for depressive symptoms when a negative life
event is experienced. Experiencing a negative event triggers the latent negative cognitive
schema and accompanying negative thoughts, which result in feelings of sadness, apathy and
disappointment. In turn, these negative feelings increase the risk for depressive symptoms. The
learned helpless (Abramson et al., 1978) and hopelessness theories of depression (Abramson et
al., 1989) also incorporate a diathesis-stress model and postulate that negative attributions
moderate the association between a negative life event and depressive symptoms.
In adult samples, evidence has been found for the diathesis-stress model (for a review see
Scher, Ingram, & Segal, 2005). Some research has been conducted on diathesis-stress models
in child and adolescent samples and more evidence has been found for older, compared to
younger adolescents (for a review see Lakdawalla, Hankin, & Mermelstein, 2007). Up till now,
only a few studies have tested Beck’s diathesis-stress model in adolescent samples, and
contrasting results have been found. Again, support was found for Beck’s diathesis stress
model in adolescents aged 16-18 years (Abela et al., 2011; Braet, Van Vlierberghe, Vandevivere,
Theuwis, & Bosmans, 2013), but neither in middle adolescence (Braet et al., 2013), nor in
early adolescence (Calvete, Orue, & Hankin, 2015), as was also noted by Weitlauf and Cole
(2012). Of these studies, only one study included adolescents with clinical depressive
symptoms (Braet et al., 2013). However, it is important to also test Beck’s diathesis stress
model in adolescent girls with elevated levels of depressive symptoms, as they are more
likely to display a negative cognitive style (Hankin & Abramson, 2001), and to experience
negative life events (Hankin et al., 2007). Therefore, in the current thesis it was investigated
whether Beck’s diathesis-stress model can explain changes in depressive symptoms over
a period of five months for adolescent girls with elevated levels of depressive symptoms.
The association between negative cognitions and depressive symptoms was investigated,
and it was examined whether experiencing a negative life event in the presence of negative
cognitions resulted in an increase of depressive symptoms (Chapter 3).

Part II
Prevention of depressive symptoms in adolescence
In the current thesis both universal and indicated prevention was examined as both
approaches have benefits. Universal programs can be implemented in the school curriculum
and therefore have the potential to increase the well-being of all adolescents in a certain age
range. Besides, the difficulties experienced in selective or indicated programs in identifying
the ones at risk for, or the ones experiencing depressive symptoms are eliminated.
Importantly, the risk of stigmatization due to the selection for selective and indicated
programs is diminished in universal prevention (Barrett, Farrell, Ollendick, & Dadds, 2006).
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Despite this possible risk for stigmatization in indicated depression prevention, indicated
prevention has benefits as well. A main advantage of indicated prevention is the fact that
the program can be tailored to the needs of a specific group of teens. As all adolescents in
the group experience a comparable level of depressive symptoms, adolescents might feel
safe and might share their experiences more often. This could increase group cohesion
and promote social support. Together, these processes might increase the effectiveness of
indicated programs.
In the Netherlands few depression prevention programs that are tested on program
effectiveness are available for adolescents. An example of an effective indicated depression
prevention program for older adolescents and young adults (16 – 25 years) is the CBT webbased program Grip op je Dip. This program was found to effectively prevent depressive
and anxiety symptoms and to increase perceived control up to six months follow-up (van
der Zanden, Kramer, Gerrits, & Cuijpers, 2012). A CBT group-based indicated depression and
anxiety prevention program for children which had empirical support for effectiveness in
some studies is the Friends program (Dadds, Spence, Holland, Barrett, & Laurens, 1997). After
completing the Friends program, children aged 10 years reported less anxiety and depressive
symptoms up to 12 months follow-up (Kosters, Chinapaw, Zwaanswijk, van der Wal, &
Koot, 2015). To accommodate the need for an effective group-based universal, selective,
and indicated prevention program for Dutch adolescents, the effective CBT-based Penn
Resiliency Program (PRP) (Brunwasser et al., 2009; Gillham, Reivich, Jaycox, & Seligman, 1995)
was translated into Op Volle Kracht (OVK; At Full Force) and adapted to fit the Dutch culture.
Previous research on the effectiveness of PRP as selective and indicated prevention has
shown that participants reported fewer depressive symptoms and feelings of hopelessness
(Brunwasser et al., 2009; Gillham et al., 2012). In addition, participants had a more adaptive
explanatory style for positive events and were less likely to have a depressive disorder, or
anxiety and adjustment disorder combined (Gillham, Hamilton, Freres, Patton, & Gallop,
2006). The effectiveness of PRP implemented as universal depression prevention was
tested in a non-randomized trial (Challen, Machin, & Gillham, 2014). It was found that PRP
effectively reduced the level of depressive symptoms at post intervention, but the effects
disappeared at the one- and two year follow-ups.
As described above, only one study tested the effectiveness of PRP in a universal sample,
but this study used a non-randomized design (Challen et al., 2014). Still, the best design
to study program effectiveness is a randomized controlled trial, as recommended by the
Consort Statement (Schulz, Altman, & Moher, 2010). Therefore, in the current thesis, the
effectiveness of OVK as universal depression prevention for adolescents was tested in a
Randomized Controlled Trial (Chapter 4 and 5).
Two studies have investigated the effectiveness of OVK so far. OVK implemented as
indicated depression prevention in girls-only groups effectively reduced depressive symptoms
at six months follow-up (Wijnhoven, Creemers, Vermulst, Scholte, & Engels, 2014). However,
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OVK implemented as selective prevention and administered by teachers was effective
neither in preventing depressive symptoms (Kindt, Kleinjan, Janssens, & Scholte, 2014), nor
in improving cognitive style (Kindt, Kleinjan, Janssens, & Scholte, 2016); it even resulted in a
higher percentage of adolescents with clinical depressive symptoms at 12 months follow-up
compared to the control group (Kindt et al., 2014). In contrast, based on post-hoc analyses,
positive effects were found for adolescents whose parents experienced psychopathology.
These adolescents reported significantly fewer depressive symptoms at post-assessment.
In the current thesis, a RCT was conducted testing OVK as indicated depression
prevention and resiliency training in girls-only groups. The focus was on girls since they
are more likely to develop depression (Twenge & Nolen-Hoeksema, 2002). The findings
regarding the benefit of single-gender groups are mixed. One previous study showed better
results for girls in girls-only groups (Chaplin et al., 2006), and another study reported a
larger decrease in depressive symptoms for boys in mixed-gender groups (Reivich, 1996). In
another study lower levels of depressive symptoms for girls were found after prevention in
a mixed-gender group, whereas boys reported an iatrogenic effect on depressive symptoms
at post intervention (Petersen, Leffert, Graham, Alwin, & Ding, 1997). Generally, it seems
that girls tend to be more responsive to prevention programs compared to boys (Stice et al.,
2009). In addition, high levels of group cohesion and disclosure are important for treatment
success (Crowe & Grenyer, 2008). When people feel more alike and safe, they more easily
share personal information, which contributes to group cohesion (Yalom & Leszcz, 2008).
Therefore, it might be expected that same-gender groups would show more group cohesion.
Based on these reasons described above, we chose to study OVK as indicated depression
prevention in girls-only groups.
In addition to studying the effectiveness of OVK, the effectiveness of the computerized
prevention program SPARX was evaluated for Dutch adolescent girls. This program was
found effective in preventing depressive symptoms in youth from New Zealand (Fleming,
Dixon, Frampton, & Merry, 2012; Merry, Stasiak, et al., 2012). Recently, game-based programs
for treatment (Li, Theng, & Foo, 2014) and prevention of adolescent depression are gaining
attention (Fleming et al., 2014), as these programs are by themselves appealing to youth and
might engage adolescents more easily than group based programs. A full description of the
study into OVK and SPARX as indicated depression prevention for Dutch adolescent girls can
be found in Chapter 7.

Resilience and Depression Prevention
The main aim of depression prevention programs is to prevent the increase in depressive
symptoms. Nonetheless, indicated prevention programs also aim to decrease the level of
current depressive symptoms. Therefore, most studies on depression prevention programs
mainly investigate whether the program is effective in preventing or reducing depressive
symptoms. Whether adolescents also show increases in broader aspects of resilience – for
example in hopefulness, optimism, life satisfaction, happiness, or self-efficacy – during or
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after completing the prevention program, is less often studied. In addition, it is often not
clear whether the negative cognitions, negative attributions, and maladaptive coping styles
that are addressed in CBT-based depression prevention are indeed changed and more positive
and adaptive after following a prevention program. Still, the importance of studying the
effectiveness of depression prevention programs in improving resilience is acknowledged by
scholars since it provides a broader picture of the effectiveness of the program (Brunwasser
& Garber, 2016).
Based on the Cognitive Behavioral Theory (Beck et al., 1979), it is hypothesized that CBTbased depression prevention programs improve resilience by changing a person’s cognitions,
i.e. by promoting optimism, hopefulness, and self-efficacy, and by improving coping
behavior. Indeed, people who show those characteristics are more resilient. Individuals who
are more optimistic show higher life satisfaction (Extremera, Duran, & Rey, 2007; Seligman,
Rashid, & Parks, 2006), and report fewer depressive symptoms (Southwick, Vythilingam, &
Charney, 2005). In addition, people who have higher levels of self-efficacy (Muris, 2002), or
adaptive coping (Aldao et al., 2010), are less vulnerable to depressive and anxiety symptoms.
Regarding the effectiveness of CBT-prevention in terms of resilience, it was found that
adolescents reported more adaptive cognitions after CBT-treatment, but reported no change
in their coping behavior (Chu & Harrison, 2007). Adolescents reported less hopelessness
after completing a CBT intervention, but reported no change in attributional style and
self-esteem (Mychailyszyn, Brodman, Read, & Kendall, 2012). In another study it was found
that undergraduate students reported less anxiety symptoms, more happiness and life
satisfaction, and more optimistic explanatory style after completing an indicated prevention
program (Seligman, Schulman, & Tryon, 2007). In addition, the program promoted happiness
and life satisfaction and reduced anxiety symptoms up to six months follow-up.
In order to test whether OVK as universal depression prevention also increased resilience,
the following secondary outcomes were investigated. We analyzed whether participating
in OVK resulted in an improvement of adaptive coping, optimism, self-efficacy, happiness,
and life satisfaction, and in a reduction of anxiety symptoms and hopelessness (Chapter
6). In addition, we tested whether the first eight lessons of OVK implemented as indicated
depression prevention for adolescent girls promoted resilience, e.g. less negative cognitions
and maladaptive coping, more adaptive coping, and greater self-efficacy (Chapter 8).

Moderators and mediators of prevention programs
Prevention programs have the potential to prevent or reduce the increase of depressive
symptoms, but the mechanisms through which these changes occur are not well understood
(Chu & Harrison, 2007; Kazdin & Nock, 2003). Investigating the mechanisms is important
since it will provide direct clues for the improvement of prevention programs (Kazdin, 2007),
which will result in more (cost-)effective depression prevention. In addition, relatively little
is known about whether depression prevention programs are more beneficial for specific
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groups, i.e. whether prevention outcomes are moderated by, for example, gender or baseline
level of symptoms (Briere, Rohde, Shaw, & Stice, 2014; Stice et al., 2009). This knowledge is
crucial in order to identify the adolescents that benefit most from the prevention program
(Lochman, 2001), to understand why some improve and others do not (Kazdin, 2007), and to
specify intervention theory through identifying variables that are indicative of effectiveness
(Briere et al., 2014). Studies testing possible moderators of prevention effects have found
contrasting results; one study reported better results for boys (Reivich, 1996) while
another study reported better results for girls (Gillham et al., 2006). Concerning baseline
symptomatology several studies have found that adolescents displaying higher baseline
levels of depressive symptoms (Merry, Hetrick, et al., 2012; Stice et al., 2009), and anxiety
symptoms (Lowry-Webster, Barrett, & Lock, 2003), showed larger improvements in depressive
symptoms. In addition, adolescents reporting high levels of hopelessness showed a larger
improvement in depressive symptoms, anxiety symptoms, hopelessness and active coping
following the intervention (Gillham et al., 2012). Therefore, in the current thesis it is examined
whether the effect of OVK as universal prevention of depressive symptoms is moderated by
gender, baseline level of depressive symptoms, anxiety symptoms, hopelessness, optimism,
coping, self-efficacy, happiness, and life satisfaction (Chapter 5 and 6).
Unfortunately, few studies have tested whether changes in depressive symptoms
following adolescent depression prevention are mediated by changes in the postulated
mediators (for example, negative cognitions). Therefore, studies testing mediating
mechanisms in adolescent treatment for depression will also be discussed. Researchers have
shown that treatment for depression can affect cognitions in a positive direction, but the
few studies that were conducted showed no effects on coping or behavior activation (Chu
& Harrison, 2007). Most of these studies did not test whether the changes in cognitions
mediated the improvements in depressive symptoms. When mediation was tested, it was
found that the changes in cognitions did not mediate the changes in depressive symptoms
(Kolko, Brent, Baugher, Bridge, & Birmaher, 2000). If support was found for the mediating
role of cognitions (Jacobs et al., 2009; Kaufman, Rohde, Seeley, Clarke, & Stice, 2005), the
studies showed problems in research design, such as assessing the mediator at the same
time as the outcome variable depressive symptoms. This leaves room for the possibility that
changes in depression might have occurred before the changes in the suggested cognitive
mediator. Therefore, no conclusions can be drawn so far regarding cognitions as a mediator
in depression treatment for adolescents (Weersing, Schwartz, & Bolano, 2015).
Regarding adolescent depression prevention, some studies have assessed possible
mediators that might explain the reported preventive effects. Often, researchers failed
to find support for effects of the prevention program on the proposed mediators, such as
negative thoughts, coping skills (Sheffield et al., 2006), optimistic thinking, social skills,
perceived social support, and school climate (Sawyer, Pfeiffer, et al., 2010). In addition,
changes in parent-child communication, health behavior, and attitude towards school did
not mediate program effectiveness (Duong et al., 2016). In contrast, other scholars found
that attributional style mediated effects of CBT-prevention on depressive symptoms on a
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trend level (Horowitz, Garber, Ciesla, Young, & Mufson, 2007). In addition, it has been found
that the effect of the program on depressive symptoms was partly mediated by the change
in explanatory style (Seligman et al., 2007). Regarding research into the OVK program,
mediating mechanisms have not been studied yet. However, when OVK was evaluated as
selective depression prevention, it was concluded that OVK was not effective in changing
the potential mediator negative cognitive style (Kindt et al., 2016).
To conclude, up till now there is insufficient evidence regarding the working mechanisms of
PRP or OVK. Therefore, in the current thesis we tested whether improvements in anxiety, stress,
cognitive errors, hopefulness, optimism, self-efficacy, coping, and theory of emotion mediated
OVK effectiveness implemented as indicated depression prevention for girls. We also evaluated
whether these mediating mechanisms differed between the three treatment conditions (OVK,
SPARX, OVK & SPARX), and between the three treatment conditions and the control condition.

Content of the OVK program
The prevention program Op Volle Kracht (OVK) is based on Cognitive Behavioral Theory (Beck,
1976), the hopelessness theory of depression (Abramson et al., 1989), and the Antecedent
Behavior Consequence (ABC) model (A. Ellis, 1962). Adolescent depressive symptoms have
been effectively prevented and treated by CBT-based programs (for a review see Butler et
al., 2006). In OVK adolescents gain insight into how their thoughts guide their feelings and
behavior, and they learn to identify negative thoughts, to question them, and to replace
them with more realistic ones. OVK provides adolescents with the opportunity to practice
adaptive coping, social skills, problem solving, negotiation, assertiveness, decision making,
and setting realistic goals.
The universal OVK program consists of 16 weekly lessons of 50 minutes delivered
by a group leader trained in CBT and OVK (in the current studies group leaders were all
psychologists) to groups of 10 – 16 adolescents during regular school hours. All skills in OVK
are practiced through structured discussions, role-plays, pen and paper assignments, and
small group discussions. Adolescent receive a workbook and are asked to complete their
homework before every lesson to stimulate transference of the learned skills to everyday
life. In addition, a two-hour booster session was designed with hip-hop artists that sang a
song about the skills learned in OVK. After watching the performance, adolescents followed
a workshop in which they wrote their own poem or song about the main thing they had
learned in OVK. Adolescents who wanted could perform their poem or song in front of the
participating students of their school. In OVK as indicated depression prevention, only
the first eight lessons of OVK were provided to adolescent girls screened and selected for
elevated levels of depressive symptoms.
The content of the OVK lessons is as follows: in lesson one through eight, CBT-based
techniques are practiced. In lesson one the OVK program is introduced and group rules
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concerning confidentiality are discussed. In lesson two, adolescents learn to identify and
talk about their own feelings, focusing mainly on happy, angry, sad, and anxious feelings.
In addition, students discuss how people might respond with different feelings or different
intensity to the same situation. In lesson three, thoughts are introduced by explaining that
all people talk to themselves in their heads. The association between events, thoughts,
feelings and behavior is explained, and a distinction is made between pessimistic and
optimistic or realistic thoughts, see Figure 1.1. Students learn that people may appraise a
situation differently. In lesson four, cognitive errors are discussed as Negative Selection (i.e.
focusing only on the bad things that happen), Catastrophizing (i.e. believing that things will
go wrong without having evidence for it), and Always-Me-thoughts (i.e. blaming oneself).
Adolescents learn to identify mind traps and to come up with more accurate, realistic,
and helpful thoughts. In lesson five, the content of the previous sessions is rehearsed. In
addition, adolescents learn to challenge their thoughts by finding evidence for and against
their thoughts. In lesson six, adolescents learn to formulate more accurate and realistic
thoughts when they have identified a cognitive error or a pessimistic thought. In lesson
seven, adolescents challenge the cognitive error Catastrophizing by predicting the worst,
best, and most realistic scenarios. They practice real life resilience by formulating helpful
thoughts in the moment, an exercise called the ‘Hot Seat’. In this exercise, not the speed, but
the degree to which the helpful thought counteracts the pessimistic thought is important.
The idea is that with practice, the ability to formulate accurate helpful thoughts is more
easily implemented in everyday life. In lesson eight, the content of lessons five, six and seven
is rehearsed and adolescents practice again with the ‘Hot Seat’ exercise.
figure 1.1 Association between events, thoughts, feelings and behavior

Events
Behavior

Thoughts
Feelings

In lessons nine through sixteen, the skills learned in sessions one through eight are
practiced in social skills training, problem solving, and related skills. In lesson nine,
adolescents practice social skills in which they experiment with differences in using their
voice, their body posture, and their distance to other people. In addition, students challenge
negative thoughts which are related to making contact with other people in the ‘Hot Seat’
exercise. In lesson 10, students learn to distinguish aggressive, passive, and assertive
behavior and discuss the consequences. In addition, they practice negotiation skills. In
lesson 11, adolescents discuss and practice ways of dealing with situations that they cannot
change; they practice muscle relaxation, controlled breathing, visual imagination, seeking
social support, looking for distraction, and leaving the actual situation. In lesson 12, the
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content of sessions nine, 10 and 11 is rehearsed and adolescents practice the ‘Hot Seat’
exercise. In lesson thirteen, adolescents learn how to deal with procrastination, to identify
and challenge thoughts related to procrastination, to divide the task in small steps, and
to reward themselves. In addition, they practice with the ‘Hot Seat’ exercise. In lesson 14,
adolescents learn strategies to make decisions, and weighing the pros and cons. In lesson 15,
adolescents learn to solve (interpersonal) problems, by looking for evidence for and against
their thoughts, by determining their goal and by acting in an assertive way. In addition, they
practice with the ‘Hot Seat’ exercise. And finally, in lesson 16, the content of session 13, 14 and
15 is rehearsed and adolescents describe the skills that were most useful to them and discuss
how to apply them in the future.

Participant characteristics
The chapters of the current thesis are based on two different longitudinal datasets. The
characteristics of the datasets are displayed in Table 1.1.
table 1.1 Study and Population Characteristics
Project name

OVK universal prevention trial

OVK & SPARX indicated prevention
trial

Study type

Randomized Controlled Trial

Randomized Controlled Trial

Design

Longitudinal

Longitudinal

Data collection
points

Baseline, post intervention, 6-, 12-,
18-, and 24-month follow-up

Screening, baseline, week 1-8,
post-intervention, 3-, 6-, and
12-month follow-up

Method

Questionnaire data gathered
online or on paper

Questionnaire data gathered
online

Number of
participants

In total 1,341 adolescents,
634 girls and 707 boys

208 girls

Age of participants

M = 13.91 years, SD = 0.60

M = 13.35 years, SD = 0.71

Chapters

2, 4, 5, 6

3, 7, 8

general introduction

Overview of the thesis
In the first part of the present thesis we investigated whether the increase in depressive
symptoms during adolescence can partly be explained by cognitive factors. In Chapter 2,
the role of self-efficacy in the increase and maintenance of depressive symptoms during
adolescence was investigated in a universal sample. Based on Beck’s cognitive theory we
examined in Chapter 3 whether cognitive errors and depressive symptoms were predictive of
each other, and whether the diathesis-stress model was a plausible mechanism in the rise of
depressive symptoms in adolescent girls with elevated levels of depressive symptoms.
In the second part of this thesis, we investigated the effectiveness of two CBT-based
depression prevention programs, OVK and SPARX. In Chapter 4, the study protocol for the
effectiveness trial of OVK as universal depression prevention was presented, followed by
an evaluation of the effectiveness of OVK as universal depression prevention in preventing
depressive symptoms in Chapter 5. In addition, we examined whether the prevention effect
on depressive symptoms was moderated by gender and baseline depressive symptom level
in Chapter 5, and baseline levels of resiliency outcomes as optimism, life satisfaction, and
self-efficacy in Chapter 6. In Chapter 6, the effectiveness of OVK as universal depression
prevention in improving resilience was tested. In Chapter 7, we examined the effectiveness
of OVK and SPARX as indicated depression prevention in reducing depressive symptoms for
adolescent girls with elevated depressive symptoms. In addition, the effectiveness of OVK as
indicated depression prevention for girls in improving resilience was assessed in Chapter 8.
Finally, the mediating mechanisms of OVK as indicated depression prevention were
investigated and compared between OVK, SPARX and the control group (Appendix). The
thesis concludes with a general discussion about the main findings, implications, and future
directions.
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Part I
Cognitive risk factors for depressive
symptoms in adolescence

Chapter 2

The prospective associations between selfefficacy and depressive symptoms from early
to middle adolescence: A cross-lagged model
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Abstract
The bidirectional and prospective associations between depressive symptoms and
academic, social and emotional self-efficacy from early to mid adolescence were
investigated in a cross lagged path model. The sample consisted of 1,341 adolescents
(47% girls) with a mean age of 14 years, SD = 0.56. Depressive symptoms and
academic, social and emotional self-efficacy levels were assessed every six months
over a period of 2.5 years. Depressive symptoms predicted subsequent levels of
academic and emotional self-efficacy on all time points, and social self-efficacy
on one time point. Self-efficacy subscales did not predict subsequent levels of
depressive symptoms. There was no evidence of sex differences in the cross-lagged
associations between depressive symptoms and self-efficacy levels. Implications of
the findings are discussed.

keywords: Depressive symptoms; self-efficacy; adolescence

self-efficacy and depressive symptoms

Depression is one of the leading causes of disability worldwide (WHO, 2008). During
adolescence the lifetime prevalence of depressive disorders increases, from 1.1% at age 11
to 20.7% at age 18 (Thapar, Collishaw, Pine, & Thapar, 2012). In the Netherlands, between
9-21% of adolescents report depressive symptoms, with girls outnumbering boys (Wijga,
Scholtens, van Oeffelen, & Beckers, 2010). Experiencing elevated depressive symptoms
during adolescence is associated with increased risk for future mood disorders (Roza,
Hofstra, van der Ende, & Verhulst, 2003), and suicide (Bridge et al., 2006). Therefore,
prevention and treatment of depression is urgently needed (WHO, 2013). In order to design
effective prevention programs for adolescent depression, research on potential mechanisms
by which depressive symptoms develop during adolescence is pivotal.
During adolescence, youngsters face challenges in the social, emotional and academic
domain. Their social world changes radically as peers and friends become a major source
of support, romantic relationships emerge and their relationship with parents undergoes
important transitions (Collins, 2003; Steinberg, 2001). At the same time, adolescents
face more stressful life events compared to children, but the cognitive capacities and the
emotion regulation strategies to cope with these stressors are still developing during
adolescence (Steinberg, 2005b). In addition, academic development and achievement is an
important developmental task with which many adolescents struggle (Steinberg, 2005a).
A crucial factor for adolescents’ emotional well-being is their belief in their own capacities
to face those challenges. In the literature these beliefs have been defined as self-efficacy
beliefs. According to Bandura’s social cognitive theory (Bandura, 1977), self-efficacy is the
belief in one’s own abilities to perform the actions that are needed to obtain a desired goal.
Self-efficacy beliefs guide behavior both directly, and indirectly through personal goals,
expectations regarding the outcome of certain behavior, and environmental influences
(Bandura, 2012).
In the social cognitive theory several possible pathways through which self-efficacy
can be acquired are described (Bandura, 1998, 2012). First, self-efficacy builds through
overcoming obstacles and experiencing success; success that depends on a person’s own
actions or contributions. Second, seeing similar others overcome obstacles and attain their
goals may also contribute to self-efficacy. Third, self-efficacy can be promoted through
social persuasion in which others tell a person that he or she is competent. Importantly,
self-efficacy is fairly independent of a person’s actual skills, but individuals with high selfefficacy beliefs show more perseverance when facing obstacles (Bandura, 2012).
Although people have a general sense of their own abilities – general self-efficacy –, their
self-efficacy beliefs may also vary across contexts (Pastorelli et al., 2001). That is, a person
may experience different levels of self-efficacy across various domains: a high level of selfefficacy with respect to academic functioning, but a low level of self-efficacy in the social
domain. Based on the work of Muris (2001), the current study investigates academic, social
and emotional self-efficacy. Academic self-efficacy refers to the degree to which a person
feels he/she is able to fulfill academic expectations and to cope with academic challenges

25

26

chapter 2

such as finishing homework on time, preparing for a test, and passing exams. Social selfefficacy is the belief in one’s ability to become and stay friends, be assertive, function
adequately in the peer context, and approach unfamiliar persons. Emotional self-efficacy is
the belief in the ability to regulate and control negative emotions and thoughts, to cheer
oneself up and calm oneself down.
Self-efficacy might show a bidirectional association with depressive symptoms, as it is
argued that low levels of self-efficacy might predict feelings of depression, and feelings of
depression are expected to predict low self-efficacy levels (Bandura, 1977; Bandura, Pastorelli,
Barbaranelli, & Caprara, 1999). Low levels of self-efficacy could lead to feelings of depression
through a discrepancy in aspirations and perceived skills, as adolescents feel they lack the
ability to attain their standards, but at the same time think they should be able to do so
(Bandura et al., 1999). Often, those standards are set unrealistically high. Because of this
discrepancy, adolescents might be less likely to perform actions to obtain their goals which
could further decrease their self-efficacy by means of negative self-talk.
On the other hand, it is argued that poor emotional well-being, as indicated by feelings
of depression and anxiety, could impede self-efficacy beliefs (Bandura, 1977). Experiencing
depressive symptoms is often associated with the use of less effective and adaptive emotion
regulation strategies such as avoidance, rumination and suppression (see for a review
Aldao et al., 2010). Using these emotion regulation strategies hampers successful coping
with negative emotions, thereby contributing to the feeling of not being able to regulate
one’s own emotions, which might result in lower levels of emotional self-efficacy. In
addition, depression is associated with impaired functioning in social contexts (peers and
family; Jaycox et al., 2009). Depressed adolescents often withdraw from social contacts and
interactions (Vargo, 1996), resulting in fewer (positive) peer interactions and friends, which
might result in less confidence in their level of social self-efficacy. Finally, high depressive
symptoms are associated with impaired academic functioning (Jaycox et al., 2009).
Depressed adolescents show concentration problems (Gotlib & Joormann, 2010), which
might result in lower grades and more academic failing and therefore in less academic selfefficacy.
Research shows that low levels of self-efficacy are associated with depressive symptoms
for adults (Bandura, 1997), adolescents (e.g. Bandura et al., 2003), and children (Bandura et
al., 1999; Steca et al., 2014) across various countries around the world (Luszczynska et al.,
2005). In adolescent samples, concurrent associations were found between self-efficacy and
depressive symptoms. Low levels of general self-efficacy (Muris, 2002), academic (Bandura,
Barbaranelli, Caprara, & Pastorelli, 1996; Bandura et al., 2003; Bandura et al., 1999; Muris,
2001, 2002; Muris, Meesters, Pierik, & de Kock, 2015), and emotional self-efficacy (Caprara,
Gerbino, Paciello, Di Giunta, & Pastorelli, 2010; Garber, Braafladt, & Weiss, 1995; Muris, 2001,
2002; Muris et al., 2015) were associated with higher levels of depressive symptoms. Evidence
of an association between social self-efficacy and depressives symptoms in adolescence
has been less consistent. Whereas at least two studies reported a negative concurrent
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association (Bandura et al., 1996; Bandura et al., 1999), others reported no association (Muris
et al., 2015).
There is also evidence of a negative longitudinal association between emotional selfefficacy and depressive symptoms at two-year follow-up in middle adolescence (Bandura
et al., 2003). It was reported that only academic self-efficacy, and not social self-efficacy,
predicted depressive symptoms at six to eight months follow-up in adolescents from fifth
to eight grade, when controlling for shared variance of academic and social self-efficacy
(Scott & Dearing, 2012). Research into the prospective association of depressive symptoms
to self-efficacy is less frequently conducted. To our knowledge only one study examined
the prospective association of depressive symptoms on self-efficacy levels in adolescence.
Adolescents experiencing higher levels of depressive symptoms reported lower levels of
academic self-efficacy up to six months follow-up (Jaycox et al., 2009).
Since girls tend to report more depressive symptoms around the age of 13 compared to
boys (Twenge & Nolen-Hoeksema, 2002), it is important to examine whether there exist
sex differences in the associations between depressive symptoms and self-efficacy levels
for girls compared to boys. Previous studies have reported sex differences in the level of
self-efficacy and in the concurrent association with depressive symptoms. In general, boys
report higher levels of self-efficacy compared to girls (Bandura et al., 2003; Caprara et al.,
2010; Muris et al., 2015). Yet, girls report higher levels of academic self-efficacy (Bandura et
al., 2003; Bandura et al., 1999). In addition, low levels of social self-efficacy were associated
with higher concurrent levels of depressive symptoms for girls, but not for boys (Bandura et
al., 1999).
To conclude, research on self-efficacy and depressive symptoms has often evaluated
the concurrent associations between self-efficacy and depressive symptoms. The studies
that tested longitudinal associations focused primarily on the way in which self-efficacy
contributed to depressive symptoms, and rarely on the reversed effect. Since it is argued
that self-efficacy and depressive symptoms might influence each other over time (Bandura,
1977; Bandura et al., 1999), the current study examined the longitudinal and bidirectional
associations between depressive symptoms and academic, social and emotional selfefficacy in a large sample spanning early to middle adolescence. It is important to study
the association between depressive symptoms and three self-efficacy domains (academic,
social and emotional self-efficacy) in one model, since sub-dimensions of self-efficacy are
often moderately associated (Caprara et al., 2010; Muris, 2001). In addition, previous research
has shown that differences in outcomes might occur when one specific self-efficacy
domain is associated with depressive symptoms compared to relating several domains
at the same time with depressive symptoms (Scott & Dearing, 2012). When examining the
bidirectional association between depressive symptoms and self-efficacy, we controlled
for the correlations within time and stability in depressive symptoms and self-efficacy
subscales over time. It was hypothesized that low levels of academic, social and emotional
self-efficacy would predict higher levels of depressive symptoms at the same time point
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and six months later. And, it was expected that depressive symptoms would predict lower
levels of self-efficacy in all three domains at the same time point and six months later. Since
adolescence is characterized by changes in the emotional, social and academic domain,
it was tested whether the concurrent and prospective association between depressive
symptoms and self-efficacy dimensions was changing from early to middle adolescence. In
addition, it was tested whether girls and boys differed in the concurrent and cross-lagged
associations between depressive symptoms, academic, social and emotional self-efficacy.

Method
Participants
The sample consisted of 1,341 Dutch adolescents, 634 girls with a mean age of 13.90 (SD =
0.53), and 707 boys with a mean age of 14.00 years (SD = 0.56). Most adolescents (64.5%)
went to school in urban areas. High school students in the Netherlands are grouped into
different educational tracks. In this study, 7% were in the pre-vocational secondary
educational track (PVSE; Dutch translation is VMBO), 51.2% were in the higher general
secondary educational track (HGSE; HAVO), and 41.8% were in the pre-university educational
track (PUE; VWO) (Dutch Ministry of Education, 2014). Of the adolescents 83.1% (n = 1,115)
were of Dutch nationality, based on the definition that he or she and both parents were born
in the Netherlands (Centraal Bureau voor de Statistiek).

Procedure
The current sample was drawn from a large depression prevention study (Tak, LichtwarckAschoff, Gillham, Van Zundert, & Engels, 2016). To control for effects of the intervention,
treatment condition was included as a covariate, as explained in the Strategy of Analyses. The
participating adolescents were drawn from nine schools and were included through passive
consent but could withdraw study participation at any time. Adolescents completed an
online or paper assessment every six months over the course of 2.5 years. The six assessments
were completed at school during school time. The adolescents who were absent during the
assessments were asked to complete the questionnaire at home. Only the adolescents
who completed the questionnaire outside school hours received a gift voucher of € 7.50. At
the third assessment five gift vouchers of € 20 were distributed randomly to increase the
participation rate of the adolescents who were not present at the initial assessment during
school time. All participating adolescents at the last assessment received a gift voucher
of € 7.50. The ethics committee of the Faculty of Social Sciences at the Radboud University
Nijmegen approved the trial design and research protocol (number 16122010), as registered
by the Dutch Trial Registration (NTR2879). Attrition was low across assessments since 96.5,
89.4, 89.3, 83.7, 77.4 and 84.5% of participants completed the questionnaire respectively at
baseline and follow-ups.
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Measures
Depressive symptoms. Depressive symptoms were measured with the Dutch translation
of the Children’s Depression Inventory (CDI) (Kovacs, 1985; Timbremont, Braet, & Roelofs,
2008). This is a reliable and valid measure of depressive symptoms (Evers, Braak, Frima, &
van Vliet-Mulder, 2009-2011). For each of the 27 items adolescents had to indicate which of
the three statements reflected their feelings best over the past two weeks. For example: ‘I
am sad sometimes’ (0), ‘I am often sad’ (1), and ‘I am sad all the time’ (2). Cronbach’s alpha
was: .84, .86, .87, .91, .91, .89, at baseline and follow-ups, respectively. Item nine, which
targets suicidal thoughts and ideation, was omitted from the questionnaire. To correct sum
depressive symptom scores for the missing item, the mean item score was multiplied by 27.
Total scores could range from 0-54.
Self-efficacy. The Self-Efficacy Questionnaire for Children (SEQ-C) consists of three
subscales: academic, social, and emotional self-efficacy (Muris, 2001). The SEQ-C was
found to assess self-efficacy reliable and valid in European samples (Kokkinos & Kipritsi,
2012; Muris, 2001, 2002), and in American adolescents (Suldo & Shaffer, 2007). The SEQ-C
was administered at the first five assessments up to two years FU. For each of the 21 items
adolescents had to specify how well they thought they could perform the task described on a
5-point Likert scale ranging from 1 = not at all to 5 = very well. Academic self-efficacy consists
of 7 items, for example, ‘How well can you study when there are other interesting things
to do?’ Cronbach’s alpha was: .86, .88, .88, .90, .88, at baseline and follow-ups respectively.
Social self-efficacy consists of 7 items, ‘How well can you become friends with other
children?’ Cronbach’s alpha was: .79, .87, .88, .91, .88, at baseline and follow-ups respectively.
Emotional self-efficacy consists of 7 items, for example, ‘How well can you prevent yourself
from becoming nervous?’ Cronbach’s alpha was: .85, .88, .89, .91, .89, at baseline and followups respectively. Subscale sum scores ranged from 7 – 35.

Strategy of analyses
To test the longitudinal and bidirectional associations between depressive symptoms
and the three self-efficacy subscales, a cross-lagged path model (CLPM) was specified in
Mplus 6.11 (L. K. Muthén & Muthén, 1998-2010). CLPMs allow for the evaluation of reciprocal
associations between multiple time-varying variables. In the typical CLPM with two timevarying response variables (Y and Z), Y at all time points (t) (with the exception of the first)
is a function of: (1) scores on Y at the prior time point (autoregressive effect), (2) scores on Z
at the prior time point (cross-lagged effect), (3) concurrent covariances among the response
variables, and (4) model covariates. Similarly, scores on Z at all time points except the first
are also a function of autoregressions, cross-lagged and concurrent associations with Y, and
covariates. Scores on the response variables at time 1 are treated as exogenous.
Our general modeling approach was to begin with a highly constrained baseline model in
which the autoregressive and cross-lagged effects, as well as the concurrent cross-variable
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correlations were held constant over time. We then specified more general models relaxing
these constraints: allowing cross-lagged, autoregressive, and concurrent associations to
vary in magnitude over time. A model specifying reciprocal associations among the three
self-efficacy variables was fitted first before adding the reciprocal associations among the
self-efficacy variables and depressive symptoms. Model fit was considered appropriate when
root mean square error of approximation (RMSEA) was < .05, the comparative fit index (CFI)
was > .95, and the standard root mean square residual (SRMR) was < .08. The Satorra-Bentler
scaled difference χ² test (Satorra & Bentler, 2001) and the sample size adjusted BIC score were
used to determine preference between competing models. Finally, multiple-group models
for sex were specified testing whether the model fit was improved by allowing for separate
parameter estimates (autoregressive effects, cross-lagged associations, and concurrent
correlations) for males and females.
To assess the degree to which the assumption of independent errors was violated due to
the clustering of students within schools, the intra-class correlation coefficient (ICC) was
estimated. The mean ICC was .02 which indicates that only 2% of the variance of depressive
symptoms and self-efficacy can be attributed to clustering within schools. Therefore, we did
not control for this small effect. To control for effects of the intervention and to control for
age related differences in depression and self-efficacy, condition and age were included in
the cross-lagged analyses as covariates. Parameters were estimated using robust maximum
likelihood estimation (the MLR estimator in Mplus) which allows for the retention of
participants with partial missing data on the dependent variables. MLR provides unbiased
parameter estimates assuming that data are missing at random (MAR) (L. K. Muthén &
Muthén, 1998-2010).

Results
The means and standard deviations of depressive symptoms and academic, social, and
emotional self-efficacy for boys and girls are presented in Table 2.1. As can be seen, the level
of depressive symptoms is low. The level of self-efficacy is moderately high and comparable
to the study by (Muris, 2001).

Cross-lagged analyses of self-efficacy subscales and depressive symptoms
When modeling the reciprocal effects of depressive symptoms and the self-efficacy
subscales, we first specified a model containing the three self-efficacy scales in which age
and condition were held constant. First, a constrained model was tested in which the stability
estimates (autoregressions), and the cross-lagged paths of ASE, SSE, and ESE were set equal
over time. This model fitted the data well: χ² (66) = 302.690, p = .000, RMSEA = .039, 90% CI =
[.034 – .044], CFI = .979, SRMR = .041, BIC = 28570.929. Setting the cross-lagged paths free for
all self-efficacy subscales did not improve model fit: Satorra-Bentler χ² (18) = 26.381, p = .091.
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In addition, the BIC-score were not improved, as the BIC increased to 28667.748. Therefore,
it was decided to keep the more parsimonious model in which the cross-lagged paths were
constrained to be equal. All self-efficacy subscales showed small to moderate stability over
time, showed moderate to high correlations within time, but did not show any significant
cross-lagged associations, see Appendix A. This indicates that the self-efficacy subscales did
not predict levels of other self-efficacy subscales on the next time point.
To test the longitudinal cross-lagged associations between the self-efficacy subscales
and depressive symptoms, depressive symptoms were added to the final cross-lagged
model of self-efficacy. The constrained model in which the stability over time and the within
time correlations for depression were set equal over time showed a good model fit: χ² (115)
= 459.970, p < .001, RMSEA = .034, 90% CI = [.030 – .038], CFI = .977, SRMR = .043. Setting free
the within time correlations resulted in a significant model fit improvement: Satorra-Bentler
χ²Δ (12) = 46.241, p < .001, and the BIC scores decreased as well, 25345.502 and 25337.230,
respectively. Setting free the stability over time did not improve model fit: Satorra-Bentler
χ²Δ (4) = 6.474, p = .166, and the BIC score increased to 25353.290. Therefore, in the final
model the stability over time of DS was set equal and the within time correlations were set
free. This model showed an excellent model fit: χ² (127) = 402.656, p < .001, RMSEA = .032, 90%
CI = [.028 – .036], CFI = .981; SRMR = .035.
As can be seen in Figure 2.1, depressive symptoms showed moderate stability over time.
There were significant negative associations between depressive symptoms and levels of
academic and emotional self-efficacy at the subsequent time point for each time lag. But
depressive symptoms did not predict the level of social self-efficacy, except from T3 to T4.
The self-efficacy subscales did not predict subsequent levels of depressive symptoms.
To test whether the cross-lagged paths differed by sex, several multiple group models
were run. First, allowing separate residual variances for sex improved model fit χ²Δ (21) =
242.932, p < .001. Second, allowing the correlations within time to vary between boys and
girls as well, further improved model fit, Satorra-Bentler χ²Δ (30) = 246.425, p < .001. Third,
specifying separate autoregressions for sex, improved model fit even further, χ²Δ (4) =
29.092, p < .001. In general, the model explained more variance in depressive symptoms
and self-efficacy for girls, compared to boys, as the R-square was larger for girls, and the
residual variances were larger for boys. For girls, the stability in depressive symptoms and
self-efficacy over time was higher compared to boys. Finally, allowing separate cross-lagged
paths for sex improved model fit based on Satorra-Bentler χ²Δ (27) = 59.213, p < .001, model
fit: RMSEA = .034, 90% CI = [.030 – .039], CFI = .978; SRMR = .048. However, the BIC score
increased from 24642.017 to 24772.094. Since these fit indices show a mixed result, it was
tested how many and which cross-lagged path differed between boys and girls. The results
showed that only one cross-lagged path was significantly different for boys and girls, DS1 on
AS2. Therefore, it was concluded that overall, there are no sex differences in the cross-lagged
associations between self-efficacy and depressive symptoms.
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Figure X. DS = depressive symptoms, ASE = academic self-efficacy, SSE = social self-efficacy, ESE = emotional self-efficacy. *p < .05, **p < .01, ***p < .001.
All other parameter estimates are presented in Appendix A: the stability across time and the cross-lagged associations between SE subscales,
and the within time correlations.
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figure 2.1 Cross-Lagged Model of Depressive Symptoms, Academic, Social and Emotional Self-Efficacy (N=1,341, standardized estimates)
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Discussion
In the current study the cross-lagged associations between depressive symptoms and
academic, social and emotional self-efficacy were tested in a large adolescent sample
during the transition from early to mid adolescence. The results showed that increases in
depressive symptoms were associated with consistent decreases in academic and emotional
self-efficacy six months later. However, the self-efficacy subscales were not predictive of
subsequent levels of depressive symptoms at any time point. In addition, these cross-lagged
associations did not differ by sex.
The findings are in line with studies that describe concurrent and negative associations
between self-efficacy and depressive symptoms in adolescence (Caprara et al., 2010; Muris,
2001, 2002; Muris et al., 2015). In addition, and in line with expectations, the findings showed
that higher levels of depressive symptoms predicted lower levels of subsequent academic
and emotional self-efficacy, for boys and girls. This might be explained by the findings that
adolescents who experience depressive symptoms use less adaptive emotion regulation
strategies (for a review see Aldao et al., 2010; and also see Braet et al., 2014), and experience
more academic difficulties (Jaycox et al., 2009). As a result, their emotional and academic
self-efficacy might decrease. In contrast, depressive symptoms were not strongly predicting
social self-efficacy; it only predicted the level of social self-efficacy on one of the five time
points. This might indicate that other factors than depressive symptoms are more important
in the construction of adolescents’ social self-efficacy. For example, acceptance from
peers and closeness to parents are important predictors of adolescents’ global self-esteem
(Skogbrott Birkeland, Breivik, & Wold, 2014), and might therefore also important for the level
of social self-efficacy.
Regarding the association of self-efficacy to depressive symptoms, it was found that
self-efficacy did not predict subsequent levels of depressive symptoms. This is in contrast
to previous studies in which was found that emotional (Bandura et al., 2003) and academic
self-efficacy (Scott & Dearing, 2012) negatively predicted subsequent levels of depressive
symptoms. This difference in findings might be explained by methodological differences
between the current and previous studies. In the current study the bidirectional associations
between self-efficacy and depressive symptoms were modeled including the within time
correlations and stability in depressive symptoms and self-efficacy subscales over time.
This model provides a detailed picture of the potentially complex associations between
depressive symptoms and self-efficacy constructs. In previous studies, only the one-way
prospective association of self-efficacy to depressive symptoms was assessed, thereby
important factors, like the stability in depressive symptoms and self-efficacy over time,
might have been missed. Since the current study is one of the first studies assessing the
bidirectional longitudinal associations between depressive symptoms and self-efficacy over
time during early to middle adolescence using a cross-lagged model, more research is needed
that study these bidirectional association during adolescence before firm conclusions can
be drawn.

self-efficacy and depressive symptoms

A second explanation for the current finding that self-efficacy levels did not predict
subsequent depressive symptoms, might be found in the fact that self-efficacy subscales were
rather unstable over time in the current study, i.e. previous academic self-efficacy did only
correlate modestly with subsequent academic self-efficacy. This might indicate that other
factors, as experiences of failure or success in the social, emotional and academic domain,
are more important predictors of subsequent levels of social, emotional and academic selfefficacy than self-efficacy levels six months ago. In addition, the observed fluctuations in
self-efficacy also might suggest that self-efficacy is still developing during early and middle
adolescence. As described in the introduction, adolescents undergo changes in the cognitive,
social, emotional and academic domain which might also impact their level of self-efficacy.
Therefore, future studies might investigate the association between depressive symptoms
and self-efficacy levels during adolescence using shorter time intervals. In this way, our
understanding of the development of self-efficacy and the changes in the association
between self-efficacy and depressive symptoms might be improved.
In the current study, no sex differences were found in the cross-lagged associations
between depressive symptoms and self-efficacy subscales. For both boys and girls, depressive
symptoms predicted subsequent levels of self-efficacy, but not vice versa. However, the
model as a whole explained more variance in depressive symptoms for girls compared
to boys. This might suggest that different factors are important in the development of
depressive symptoms for boys versus girls. A theoretical model describing the onset of
depressive symptoms in which different pathways to depressive symptoms could be
identified for boys and girls, is the cognitive vulnerability-transactional stress model (Hankin
& Abramson, 2001). In this model potential important factors and mechanisms are described
for the development of depressive symptoms. It states that pre-existing vulnerabilities on
different levels (genetic, personality and environment), affect cognitive vulnerabilities and
the experience of negative life events. In addition, a diathesis-stress mechanism is described
consisting of the interaction between negative cognitions, affect and life events, which
results in an increase in depressive symptoms. Future studies could test hypotheses based
on this model to improve our understanding of the development of adolescents’ depressive
symptoms in both boys and girls.

Strengths and limitations
The current study extends prior research in several ways. First, the cross-lagged and
bidirectional associations between self-efficacy and depressive symptoms were examined in
one model, thereby controlling for the stability in depression and self-efficacy over time and
the within time correlations between the two constructs. Previous studies mainly assessed
the prospective association of self-efficacy to depressive symptoms. Second, three different
aspects of self-efficacy were assessed, academic, social and emotional self-efficacy. Third, it
was assessed whether there were sex differences in the cross-lagged associations between
self-efficacy and depressive symptoms. In addition, the study was conducted in a large
sample of adolescents and comprised a time span of 2.5 years.
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Despite its strengths, the current study also has its limitations. Compared to the general
Dutch population, the current sample comprised of a smaller percentage of adolescents
following lower educational tracks, adolescents from ethnic minority groups, and
adolescents living in rural areas. Therefore, generalizing to the Dutch adolescent population
should be done with caution. In addition, the current study was part of a prevention study.
Although the intervention did not have effects on depressive symptoms, academic and
emotional self-efficacy, it had a small short-term effect on social self-efficacy (Tak, Kleinjan,
Lichtwarck-Aschoff, & Engels, 2014). Therefore, the intervention condition was included as
a covariate to control for intervention effects. This strategy was followed in other studies
as well (Ringlever, Hiemstra, Engels, van Schayck, & Otten, 2013; Waller et al., 2012). Another
limitation was the time span of six months between assessments. Since self-efficacy levels
were rather unstable over time during early to middle adolescence in the current study, this
could suggest that self-efficacy is still developing during adolescence. Therefore, the nature
of the associations between depressive symptoms and self-efficacy subscales could have
been different had the study adopted shorter time spans, e.g. months or weeks. However,
the current study was one of the first studies to assess the bidirectional association between
depressive symptoms and self-efficacy, and the time span of six months was chosen to
provide a general picture.

Future research
The current paper is one of few papers that assessed the prospective and bidirectional
association between depressive symptoms and self-efficacy. Therefore, it is pivotal that
more studies examine these associations and test whether sex differences exist, in studies
with shorter time intervals such as months or even weeks. To improve our understanding of
the development of depressive symptoms, future research could test hypotheses in which
factors from different levels interact, i.e. cognitions, genetics, environment, affect, negative
life experiences, as suggested by the cognitive vulnerability-transactional stress model
(Hankin & Abramson, 2001).

Conclusions and implications
Depressive symptoms and academic, social and emotional self-efficacy did not show
a prospective bidirectional association from early to middle adolescence. Depressive
symptoms predicted subsequent levels of academic and emotional self-efficacy; but neither
academic, social nor emotional self-efficacy predicted subsequent levels of depressive
symptoms. As this was one of the first prospective longitudinal studies in adolescence,
no firm conclusions can be drawn and no firm implications for practice can be provided.
Future research should be conducted using short and long time spans in order to improve
our understanding of the bidirectional and prospective association between depressive
symptoms and self-efficacy during adolescence.
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appendix a R emaining Cross-lagged Associations, Stability Estimates, and Within
Time Correlations for Depressive Symptoms, Academic Self-Efficacy,
Social Self-Efficacy, and Emotional Self-Efficacy
Cross-lagged associations
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ESE < SSE (f)
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Within time correlations
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Note. D
 S = depressive symptoms, ASE = academic self-efficacy, SSE = social self-efficacy,
ESE = emotional self-efficacy, f = fixed. *p < .05, **p < .01, ***p < .001.
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Abstract
In the current study we tested whether Beck’s diathesis-stress model could partly
explain the increase of depressive symptoms in adolescent girls with subclinical or
clinical levels of depressive symptoms.
The sample consisted of 208 girls (Mage 13.35 years, SD = 0.71) with elevated
depressive symptoms. Girls completed ten online assessments spanning five
months, including depressive symptoms, cognitive errors and negative life events.
Depressive symptoms were assessed with the Reynolds Adolescent Depression ScaleSecond Edition, cognitive errors was measured with the Revised Children’s Negative
Cognitive Errors Questionnaire, life events were assessed by asking girls whether
they experienced a negative life event last week and still felt burdened by it. Latent
Growth Curve Modeling was used to test study hypotheses.
Girls decreased in depressive symptoms and cognitive errors during the five months.
Higher initial levels of cognitive errors predicted impaired improvement in depressive
symptoms during the following three months and higher initial levels of depressive
symptoms were associated with impaired improvement in cognitive errors during
the following four months. A decrease in cognitive errors over the five months was
associated with a decrease in depressive symptoms the following three months.
Life events were only associated with concurrent and not prospective depressive
symptoms. Cognitive errors did not moderate the association between experiencing
a negative life event and depressive symptoms.
We concluded that Beck’s diathesis-stress model did not explain the change in
depressive symptoms in the current sample of adolescent girls with elevated
depressive symptoms. More research is needed before firm conclusions can be
drawn.

keywords: Depressive symptoms; diathesis-stress model; cognitive errors; adolescence
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Depression is a global health concern, since depression is a leading cause of disability
worldwide (WHO, 2009). During adolescence, depressive disorder and symptom levels
increase, especially for girls (Thapar et al., 2012). The lifetime prevalence of depression
rises from 2% in childhood (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003), to 8.4% for
adolescents aged 13-14 years, and to 15.4% for adolescents aged 17-18 years (Merikangas, He,
Burstein, et al., 2010). Compared to boys, adolescent girls are twice as likely to experience
a depressive disorder (Merikangas, He, Burstein, et al., 2010), and sub-threshold depressive
symptoms (Saluja et al., 2004). For girls, the lifetime prevalence of sub-threshold depressive
symptoms increases from 12.6% in 6th grade, to 29.9% in 8th grade, and 34.4% in 11th grade
(Saluja et al., 2004). Experiencing depression during adolescence heightens the risk for
future depressive disorder, suicide attempts (Fergusson & Woodward, 2002), and co-morbid
anxiety and conduct disorders (Costello et al., 2003). In order to effectively prevent the rise in
girls’ depressive symptoms during adolescence, potential mechanisms by which symptom
levels increase should be investigated.
The cognitive theory of depression (Beck, 1967, 1976) incorporates one potential pathway
through which depressive symptoms might develop: the diathesis-stress model. Beck’s
diathesis stress model states that experiencing a negative event triggers the existing
cognitive vulnerability, which leads to feelings of sadness, disappointment and apathy,
which in turn increases the risk for depressive symptoms. Described in more detail: The
core of the cognitive theory of depression is that people construct cognitive schemas
based on their early lifetime experiences. These schemas contain ideas about the self,
the world and the future - the cognitive triad. These schemas guide a person’s attention,
interpretation and memory. When people encounter a negative event, the schema most
relevant to that event is activated. Depressed individuals often have developed a cognitive
schema concerning loss, worthlessness, inadequacy or failure. Cognitive schemas are
often operationalized and assessed in the form of dysfunctional attitudes (Hankin, Wetter,
Cheely, & Oppenheimer, 2008). These cognitive schemas or dysfunctional attitudes
activate automatic thoughts. These automatic thoughts guide feelings and behavior, but
are often incorrect and characterized by cognitive errors such as overgeneralization, mind
reading, and catastrophizing; for example: ‘I have lost everything’ and ‘I am worthless’.
These thoughts increase the risk for depressive symptoms. Other important theories
which also incorporate a diathesis-stress model are the learned helplessness (Abramson et
al., 1978) and hopelessness theories of depression (Abramson et al., 1989) which postulate
that by attributing negative life events to global, stable, and internal causes, the risk for
hopelessness and subsequently depression is increased.
Most studies have been conducted in adults and generally support the diathesis-stress
model for depression (for a review see Scher et al., 2005). Less research on the diathesis-stress
model has been conducted in child and adolescent populations (for a review see Lakdawalla
et al., 2007). However, since adolescence is characterized by major developmental changes
in the cognitive, affective and behavioral domain (Steinberg, 2005a), testing whether
the diathesis-stress model is present in this age group seems pivotal. In addition, most
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research on the diathesis-stress model during childhood and adolescence was conducted
in population samples. In these studies, it was often tested whether the onset of depressive
symptoms can be predicted by the diathesis-stress model. In the current study, we tested
whether the diathesis-stress model can explain the onset and change in depressive
symptoms over time in girls who report subclinical or clinical levels of depressive symptoms.
The cognitive, biological, affective and social changes that adolescents experience
might influence all aspects of the diathesis-stress model and whether it is present during
adolescence. During adolescence, brain regions related to attention, reward evaluation,
affect discrimination, response inhibition, goal directed behavior, and abstract reasoning
mature (Yurgelun-Todd, 2007). These play an important role in how adolescents interpret,
and cope with life events. Adolescents are still in the process of learning how to regulate
their emotions and their behavior in response to life events, and therefore the impact of
negative events is expected to be more profound (Steinberg, 2005b). Compared to children,
adolescents are exposed to more complex tasks and social roles, which is reflected in the
increase of negative life events (Garber et al., 2002; Shih, Eberhart, Hammen, & Brennan,
2006). In addition, girls experience more stressful life events and report more depressive
symptoms in response to these life events compared to boys (Hankin et al., 2007). Moreover,
compared to their healthy counterparts, adolescent girls who experience clinical levels of
depressive symptoms report even more depressive symptoms in response to negative life
events and associated negative affect (Silk et al., 2011). The way adolescents interpret and
cope with life events might influence the development of adolescents’ cognitive schemas.
Indeed, it is argued that the nature and content of cognitive schemas are still developing
during adolescence and are less fixed than in adulthood (J. E. Young, Klosko, & Weishaar,
2003). However, as in adults, negative cognitions seem to be associated with increases in
depressive symptoms (for a review see Abela & Hankin, 2008a; and also see Kindt, Scholte,
Schuck, Kleinjan, & Janssens, 2015; C. C. Young, LaMontagne, Dietrich, & Wells, 2012). To
conclude, it is important to investigate whether the diathesis-stress model can explain
change in depressive symptoms for adolescent girls.
Studies testing the diathesis-stress model in adolescence more often find support for
older, compared to younger adolescents (for a review see Lakdawalla et al., 2007). Based on
the hopelessness/helplessness theory of depression, attributions were found to moderate
the association between life events and depressive symptoms for adolescents aged 14 – 17
years (Calvete, Villardon, & Estevez, 2008; Carter & Garber, 2011; Cole et al., 2008). Support
for the diathesis-stress model is less consistent at younger ages (10 – 15 years), as was also
described by Weitlauf and Cole (2012). Two studies did not find support for the diathesisstress model in this age group (Cole et al., 2008; Cole et al., 2011). Yet, one study found
support for girls (Mezulis, Funasaki, Charbonneau, & Hyde, 2010), and another study found
support for both boys and girls (Kercher & Rapee, 2009). Regarding Beck’s cognitive theory
of depression, early maladaptive schemas moderated the association between peer-related
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stress and depressive symptoms in late adolescence (16-18 years) in a Belgian sample (Braet
et al., 2013). In addition, support for Beck’s diathesis- stress model was found for Chinese
adolescents aged 16 years (Abela et al., 2011). In contrast, Beck’s diathesis-stress model was
not found to explain changes in depressive symptoms in early adolescence (12 – 14 years)
(Braet et al., 2013), nor in middle adolescence (13 – 17 years) (Braet et al., 2013; Calvete et al.,
2015). In contrast to these findings, other studies found support for the diathesis-stress
model in early and middle adolescence, but only under specific conditions. For example,
dysfunctional attitudes appeared to be a moderator of the association between negative
events and depressive symptoms only for anhedonic depressive symptoms (Hankin et al.,
2008), only at high levels of self-esteem and high levels of social support (Abela & Sullivan,
2003). Since these results for Beck’s diathesis-stress model are mixed, it is important to test
whether Beck’s diathesis-stress model is present in early and middle adolescence.

Present study
All studies discussed above testing the diathesis-stress model were conducted in mixed
gender population samples of children and adolescents and focused on dysfunctional
attitudes or cognitive schemas as examples of cognitive vulnerability. The only study
which included adolescents from clinical in- and outpatient settings, apart from a school
population sample, was the study by Braet et al. (2013). Therefore, in the current study the
diathesis-stress model was investigated in adolescent girls aged 12 to 14 years with subclinical
or clinical depressive symptoms. Furthermore, it was investigated whether the diathesis
stress model was present when cognitive vulnerability is operationalized as cognitive errors.
It should be noted that the data of the current study was part of a depression prevention
study which evaluated two cognitive behavioral programs, a school-based prevention
program and a video game-based prevention program (Poppelaars et al., 2016).
In previous studies in which the diathesis-stress model was investigated in an adolescent
sample, depressive symptoms were usually assessed once or twice a year. To capture the
changes in depressive symptoms and cognitions during these years, however, it is important
to include more frequent assessments (Carter & Garber, 2011). Hence, in the current study
the level of depressive symptoms was assessed 12 times over a period of five months. In
addition, the current study aimed to take into account individual differences in the change of
depressive symptoms and negative cognitions over time (as suggested by Lakdawalla et al.,
2007), by using a Latent Growth Curve Modeling approach. In previous studies, adolescents’
functioning was often compared to the group mean (e.g. Braet et al., 2013; Hankin et al.,
2008). In the current study, we investigated whether the diathesis-stress model explained
the change in depressive symptoms over the course of five months. Further, we assessed
whether the association between negative life events and the development in depressive
symptoms was moderated by the girls’ initial cognitive errors.
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Study hypotheses
1	The level of cognitive errors is positively associated with the initial value and increase in
depressive symptoms over time;
2	Experiencing a negative life event is positively associated with the initial level of and the
increase in cognitive errors and depressive symptoms over time; and
3	Cognitive errors moderate the association between experiencing a negative life event
and depressive symptoms. It is expected that the girls that report high levels of cognitive
errors show a stronger positive association between experiencing a negative life event
and depressive symptoms compared to the girls that report low levels of cognitive errors.

Method
Participants
The current sample participated in an indicated prevention study, which is explained in
detail in Poppelaars et al. (2016). This study evaluated the effectiveness of a group-based
depression prevention program Op Volle Kracht (OVK) and a game-based prevention program
SPARX. The OVK, SPARX and the combined OVK & SPARX condition were not more effective
than a monitored waitlist control condition, given that depressive symptom levels showed
a significant decrease in all four conditions with a medium effect size of partial η2 = 0.14 at
the one-year follow-up. Therefore, the three treatment groups were combined into one in
the current study. To take into account the effects of the prevention program on outcomes,
study condition was included as a covariate in the analyses (control group = 1, one of the
three treatment groups = 0), similar to other studies (Ringlever et al., 2013; Waller et al., 2012).
Participants were 208 adolescent girls (M years = 13.35, SD = 0.71, range = 11.86 – 16.15
years) drawn from seven schools from the southern and middle part of the Netherlands.
The girls who participated were 7th or 8th grade students of whom 12.5% (n = 26) received
pre-vocational secondary education (PVSE) (VMBO in Dutch), 54.3% (n = 113) received higher
general secondary education (HGSE) (HAVO in Dutch), and 33.2% (n = 69) received preuniversity education (PUE) (VWO in Dutch) (Dutch Ministry of Education, 2014). The vast
majority (83.2%) of participating girls were Dutch based on their own and parental country
of birth (Centraal Bureau voor de Statistiek).

Procedure
Participants were selected on the basis of their level of depressive symptoms measured with
the Reynolds Adolescent Depression Scale-Second Edition (RADS-2) (W. M. Reynolds, 2002).
The initial assessment included 962 girls in total. All girls scoring above the 70th percentile
within the sample (sum depressive symptoms ≥ 59, n = 297) were eligible to participate.
Exclusion criteria were suicidal ideation (n = 2) and currently receiving mental health care
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(n = 26). From the 269 girls who met inclusion criteria, 208 (77.3%) agreed to participate based
on adolescents’ and parents’ active consent. The timing of the assessments was as follows:
the initial assessment (T0) was conducted in November – December 2012, followed by the
pre-assessment (T1), mid-assessment (T5), and final assessment (T9), which were all between
4-7 weeks apart. In addition, depressive symptoms were also assessed weekly between T1
and T9: and these assessments are called T2, T3, T4, and T6, T7, and T8. Participants in all four
study conditions completed the ten online assessments at home, only the initial assessment
(T0) was completed at school during school hours. Participants received a monetary award
of € 22.50 ($ 30.00) for completing all online assessments. Attrition rates were low across
assessments: 97.1% completed the pre-test T1, 95.2% completed the mid-assessment T5, and
93.3% completed the final assessment T9. For the weekly assessments (T2-T4 and T6-T8) the
completion rate varied between: 88.9% and 93.8%. The ethics committee of the faculty of
Social Sciences at the Radboud University Nijmegen approved the research protocol and trial
design (ECG2012-2711-069) and the trial was registered at the Dutch Trial Registration (No.
NTR3737).

Measures
Depressive symptoms. The Reynolds Adolescent Depression Scale-Second Edition (RADS-2)
was used to assess depressive symptoms at T0-T9. The RADS-2 is known to be a reliable and
valid instrument (Osman, Gutierrez, Bagge, Fang, & Emmerich, 2010; W. M. Reynolds, 2002).
The scale consists of 30 items, for example ‘I feel sad’ and ‘I feel that other children don’t
like me’. All items are answered on a four-point scale from ‘almost never’ = 1, to ‘most of the
time’ = 4. Total scores can range from 30 – 120, of which higher scores represent higher levels
of depressive symptoms. The scale showed good reliability on all assessments, Cronbach’s
alpha was .73 at the T0 and .89 – .92 at T1 to T9.
Life events. A self-developed questionnaire was used to assess life events at the initial
assessment (T0). First, participants were asked to answer the following question: ‘Did you
experience a negative life event in the past week? ‘yes’ = 1, ‘no’ = 0. Second, they indicated
whether they still experienced stress from the event after one week. ‘Do you still feel
burdened by the event from last week? ‘yes’ = 1, ‘no’ = 0. These two questions were combined
into one dummy variable ‘Life Event’ that gives an indication of whether participants
experienced a negative life event serious enough to be troubled by approximately one week
later. ‘Life Event’ was coded 1 when participants had experienced an event, and when they
still experienced stress from the event after one week. When participants experience an
event but reported no stress after one week, ‘Life Event’ was coded 0. Also, ‘Life Events’ was
coded 0 when no event was experienced.
Cognitive errors. Cognitive errors were assessed with The Revised Children’s Negative
Cognitive Errors Questionnaire (CNCEQ-R) (Maric, Heyne, Widenfelt, & Westenberg, 2011) at
T0, T1, T5, T9. The CNCEQ-R is specifically designed for adolescents, includes age appropriate
examples, and has good psychometric properties (Maric et al., 2011). The CNCEQ-R consists
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of 16 items and in each item a situation is presented and a negative thought is provided.
Participants indicate how similar this thought is to what they would think in that particular
situation. An example is: ‘Because you are moving, you will go to a different school after the
summer, make new friends and get used to a new place.’ The following negative thought
is provided: ‘I will not be able to handle all these new things’. Participants answer all items
on a five-point scale from ‘not at all like I would think’ = 5 to ‘almost exactly like I would
think’ = 1. The scale consists of five subscales: Underestimation of the ability to cope (UAC)
containing 3 items, Cronbach’s alpha was 0.54 – 0.66 across assessments. Personalizing
without mindreading (PER) consisting of 3 items, Cronbach’s alpha was 0.69 – 0.78. Selective
abstraction (SA) 3 items, Cronbach’s alpha was 0.49 – 0.58. Overgeneralizing (OV) 3 items,
Cronbach’s alpha was 0.63 – 0.75. And Mindreading (MR) 4 items, Cronbach’s alpha was 0.74
– 0.76. For the current study, answers were recoded, and a composite score was created which
could range between 16 – 80, with higher scores indicating more cognitive errors. Cronbach’s
alpha ranged from 0.87 – 0.90 across assessments.

Confirmatory factor analyses of cognitive errors
Since The Revised Children’s Negative Cognitive Errors Questionnaire (CNCEQ-R) does
not provide a composite score, a confirmatory factor analyses was conducted in Mplus to
examine whether a composite score would give a meaningful representation of the data.
In the factor analyses the subscales loaded on the items and the general factor loaded on
the subscales. The first item loading for each subscale and the first subscale for the general
factor was constrained to 1. The Root Mean Square Error of Approximation (RMSEA), the
comparative fit index (CFI), and the standardized root mean square residual (SRMR) were
used to examine the model fit. Model fit was considered adequate when RMSEA was < .05,
CFI was > .90, and SRMR was < .08. In addition, factor determinacy scores were obtained
indicating how well the items represent the factor. The factor determinacy score ranges from
0 – 1, with higher scores representing better results (L. K. Muthén & Muthén, 1998-2010).
The confirmatory factor analyses of the Cognitive Error Questionnaire (CNCEQ-R) showed
that the hierarchical factor model had a reasonably good fit: RMSEA = .060, 90% Confidence
Interval (CI) = .045 – .075; CFI = .923; SRMR = .055; χ² (100) = 175.697, p < .001. The variance of
subscale MR was negative and was therefore set to 0 in the CFA model. The item and subscale
loadings are presented in Table 3.1. All item loadings were significant and positive for the
subscales, and the general factor loaded significantly and positively on all subscales. The
factor determinacy score for the subscales SA, UAC, PER, OVG and MR were respectively:
0.861, 0.842, 0.918, 0.909, and 0.938. The factor determinacy score for the general factor was
0.938. This is consistent with our hypothesis that the subscales of the CNCEQ-R are indicators
of an underlying unidimensional construct (L. K. Muthén & Muthén, 1998-2010). Internal
consistency for the hierarchical factor model based on the 16 items was high, Cronbach’s
alpha ranged from 0.87 – 0.90 across assessments, as was also found by Maric (2011) when
describing the factor structure of the CNCEQ-R. Overall this indicates that it is reasonable to
evaluate a global cognitive errors score using the CNCEQ-R.
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table 3.1 Hierarchical Confirmatory Factor Analyses of the CNCEQ-R
Item

SA

UAC

1
2

PER

OVG

1.00 (f)
0.992***

3

1.218***

4

1.00 (f)

5

1.00 (f)

6

G

SA

1.00 (f)

UAC

.732***

PER

1.089***

OVG

1.068***

MR

1.117***

0.799***

8

0.362**

9

1.00 (f)

10

1.022***

11

1.175***

12

1.388***

13

0.971***
1.00 (f)

15
16

Subscales

0.976***

7

14

MR

1.184***
1.328***

Note. U
 AC = underestimation of the ability to cope, SA = selective abstraction, PER =
personalizing without mindreading, OV = overgeneralizing, MR = mindreading, f =
fixed at 1. *p < .05, **p < .01, ***p < .001.

Strategy of analyses
Latent growth curve modeling
To examine girls’ individual development in depressive symptoms and cognitive errors
over time, two separate growth curves were estimated in Mplus (L. K. Muthén & Muthén,
1998-2010). We considered both linear and quadratic growth models for both depressive
symptoms and cognitive errors and determined preference between the two using the BIC
and the Satorra-Bentler scaled chi-square difference test (Satorra & Bentler, 2001). Growth
in depressive symptoms was based on data from T0-T9 whereas growth in cognitive errors
was based on data from T0, T1, T5 and T9. The maximum likelihood estimator with robust
standard errors (MLR) was used to adjust for deviations from normality in the dependent
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variables. MLR allows for retention of cases (participants) with partial missing data in the
response vector. Since participants were clustered in schools, we calculated the mean
Intraclass Correlation Coefficient (ICC) for the outcome variables which was 0.02 and ranged
between 0.00 and 0.58. This implies that on average 2% of the variance in outcomes can
be attributed to school factors. Therefore, standard errors were adjusted to account for the
non-independence resulting from students being clustered within schools using the HuberWhite method in all analyses (Fitzmaurice, Laird, & Ware, 2004).
To examine the hypotheses, a dual growth model of depressive symptoms and cognitive
errors was estimated controlling for age and study condition (control group = 1, one of the
three treatment groups = 0). Both linear and quadratic growth was tested. In this dual growth
model, the slope of depression is regressed on the intercept of cognitions and vice versa
(see Figure 3.1). In addition, the intercept and slopes of depressive symptoms and cognitive
errors were regressed on negative life events, and subsequently on the interaction between
negative life events*Intercept cognitive errors. Model fit was acceptable when RMSEA < .05,
CFI > .95, standard root mean square residual SRMR < .08.

Results
Descriptive statistics are presented in Table 3.2. Depressive symptom levels were above
average and comparable to depressive symptom levels reported by adolescents boys and
girls from inpatient units from a psychiatric hospital, M = 63.20, SD = 18.11 (Osman et al.,
2010). In addition, 43 participants (20.7%) reported depressive symptoms within the clinical
range (RADS-2 score ≥ 76). The girls in the current sample reported higher levels of cognitive
errors at the initial assessment (T0) compared to adolescents from the normal population,
M = 32.89 (Maric et al., 2011). In total 148 (71.2%) reported they had experienced a negative
life event the past week at T0, and 96 (64.9%) of these participants still felt burdened by
this event after one week. As can be seen in Table 3.3, depressive symptoms and cognitive
errors showed a significant positive correlation with each other at every assessment and
over time. Negative life events were positively associated with depressive symptoms at T0
and T1.
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table 3.2 Descriptive Statistics at the Initial Assessment
M

Possible range

(SD)

Depressive Symptoms

68.77

(8.05)

30 – 120

Cognitive Errors

43.29

(12.04)

16 – 80

Life Event & still feeling burdened by it
the following week
Yes

46.2%

n = 96

No

53.8%

n = 112

table 3.3 Correlations between Depressive Symptoms, Cognitive Errors, and Life Events

T0 DS
T1 DS
T5 DS

T0 DS

T1 DS

T5 DS

T9 DS

T0 CE

T1 CE

T5 CE

T9 CE

T0 LE

-

.52**

.43**

.42**

.32**

.26**

.21**

.22**

.14*

-

.67**

.60**

.24**

.39**

.36**

.35**

.17*

-

.84**

.31**

.46**

.50**

.48**

.10

-

.31**

.52**

.51**

.57**

.14

-

.70**

.63**

.57**

.03

-

.80**

.76**

.04

-

.79**

.09

-

.06

T9 DS
T0 CE
T1 CE
T5 CE
T9 CE
T0 LE

-

Note. * p < .05, ** p < .01. DS = depressive symptoms, CE = cognitive errors, LE = life event,
yes = 1, no = 0.

Latent growth curve analyses
Hypothesis 1: The level of cognitive errors is positively associated with the initial level and growth
in depressive symptoms over time
In order to test this hypothesis, we specified a parallel process growth model with depressive
symptoms modeled using a quadratic growth function and negative thinking modeled as a
linear growth function: RMSEA = .070, 90% CI [.056 – .083]; CFI = .961; SRMR = .050; χ² (119) =
2780.814, p <.001. For both growth processes, time was centered at initial assessment T0, so
that the latent intercepts represented mean levels of the response variable at T0 adjusting
for all covariates. All growth factors were regressed on the following covariates: age and
study condition (control group = 1, one of the three treatment groups = 0), See Figure 3.1.

I
CE

CE T0

I
DS

DS T1

CE T1

LS
CE

DS T2

CE T5

LS
DS

DS T3

CE T9

DS T4

QS
DS

DS T5

DS T6

DS T7

Figure X. DS = depressive symptoms, CE = cognitive errors, I = intercept, LS = linear slope, QS quadratic slope. T0 – T9 = time 1 to time 9.

CONDITION
AGE

LIFE
EVENT

DS T0

figure 3.1 Latent Growth Curve Model of Depressive Symptoms and Cognitive Errors, including Life Events as Predictor.
DS T8

DS T9
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The best fitting model for depressive symptoms included a linear slope (LS) and a
quadratic slope (QS). Model fit: RMSEA = .072, 90% CI [.052 – .092]; CFI = .971; SRMR = .054;
χ² (100) = 1780.749, p < .001. Including the QS improved model fit significantly, based on the
chi-square difference test for MLR: χ² (4) = 82.82, p < .001, and based on the decrease of 134.76
and 148.11 points in AIC and BIC scores, respectively. The basic growth model of depressive
symptoms indicated that participants reported relatively high levels of depressive symptoms
at T0 (mean Intercept (I) = 68.762, p < .001), and participants differed in those depressive
symptom levels at initial assessment (variance I = 76.436, p = .002). Over the course of the
five months follow-up, depressive symptom levels decreased, mean LS = -8.221, p < .001, this
decrease flattened out and was not significant at the final assessment (T9), mean LS at T9
= -5.136, p = .063. In addition, participants differed in this decrease, variance LS = 386.505,
p = .000. The mean of the QS was not significant, QS = 1.028, p = .485, indicating that in general
there was no quadratic trend. However, the variance of the QS was significant, variance
QS = 124.425, p = .000, which implies that some participants reported a stronger quadratic
trend in their depressive symptom scores compared to others.
The best fitting model for cognitive errors included a linear slope only: RMSEA = .000,
90% CI [.000 – .076]; CFI = 1.00; SRMR = .044; χ² (8) = 7.276, p = .507. Participants reported
on average high levels of cognitive errors, mean I = 43.221, p < .001, and reported individual
differences on cognitive errors at T0, variance I = 114.092, p < .001. Over the course of the
five months, levels of cognitive errors decreased on average, mean LS = -2.828, p < .001,
and participants showed individual differences in the rate of change over time, variance I =
30.063, p < .001.
We expected that the changes in cognitive errors would be associated with changes in
depressive symptoms. In addition, we hypothesized that girls with high levels of cognitive
errors at the initial assessment would report high concurrent levels of depressive symptoms,
and greater increases in depressive symptoms over time. Given that a quadratic trend was used
to model growth in depressive symptoms, the linear rate of change in depressive symptoms
was non-constant. In order to understand the relation between growth in cognitive errors
and depressive symptoms, we reran the model several times, re-centering the time effect for
depressive symptoms (intercept depressive symptoms at 0) at each follow-up assessment.
There was a significant and positive association between initial (T0) levels of cognitive
errors and initial depressive symptoms, β = .359, SE = .072, p < .001, and between initial
cognitive errors and the instantaneous linear rate of growth in depressive symptoms at T0,
β = .226, SE = .087, p = .010. The later association was also present at the next three follow-up
assessments (T1, T2, and T3); however, declined over time and was no longer significant at
T4-T9 (see Figure 3.2). This implies that the rate of improvement in depressive symptoms
during the first three months diminished with increasing levels of cognitive errors at
baseline.
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In addition, there was also a positive and significant association between the intercept
of depressive symptoms and the linear change (LS) in cognitive errors over time, except at
T0, β = 0.046, SE = 0.076, p = .541 (see Figure 3.3). This indicates that girls reporting higher
levels of depressive symptoms improved less in cognitive errors over time, except for the
initial assessment in depressive symptoms. Explained differently: these girls showed a
slower decrease in cognitive errors, compared to girls reporting low levels of depressive
symptoms.
The association between the time-specific, instantaneous linear rate of change in
depressive symptoms and the linear rate of change in cognitive errors across the entire
follow-up period was positive and significant, except at initial, r = 0.218, p = .103, and at the
final assessment (T9), r = 0.130, p = .132. This means that, in general, increases in cognitive
errors over the entire study were correlated with increases in depressive symptoms. Also,
increases in depressive symptoms were associated with impeded improvement in cognitive
errors.
With respect to the covariates, only condition predicted levels in depressive symptoms at
T0, indicating that participants in the control group reported more depressive symptoms at
the initial assessment compared to the intervention groups, β = 0.208, SE = 0.068, p = .002.
Neither condition nor age were significant predictors of initial levels of cognitive errors, nor
of growth in depressive symptoms or cognitive errors.
Hypothesis 2: Experiencing a negative life event is positively associated with the initial level of
and the growth in depressive symptoms and cognitive errors over time
To examine hypothesis 2, all growth parameters were regressed on negative life events. This
model yielded a reasonable fit: RMSEA = .066, 90% CI = [.0053 – .080]; CFI = .962; SRMR =
.048; χ² (133) = 2799.6516 p < .001. Experiencing a negative life event during the week prior
to the initial assessment was associated with the level of depressive symptoms at the
initial assessment, β = 0.191, SE = 0.096, p = .045. This indicates that when girls experienced
a negative life event in the previous week and still felt burdened by it, girls reported
higher levels of depressive symptoms concurrently. Life events were neither associated
with cognitive errors at the initial assessment, nor with the growth of cognitive errors or
depressive symptoms across the five months.
Hypothesis 3: Cognitive errors moderate the association between experiencing a negative life
event and depressive symptoms
To test hypothesis 3, the interaction between Intercept cognitive errors * negative life events
was included. The Intercept, LS and QS of depressive symptoms were regressed on the
interaction. Adding the interaction did not result in a significant model fit improvement as
indicated by the chi-square difference test for MLR: χ² (3) = 0.18, p = .981. Also, the interaction
was not associated with the intercept and slopes of depressive symptoms. Therefore, in the
current sample no support was found for the diathesis-stress model.
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figure 3.2 Association between Initial Levels of Cognitive Errors (X-axis) and the
Instantneous Linear Rate of Change (Y-axis) in Depressive Symptoms at Each
Assessment.
T0

T1

T2

T3

T4

T5

T6

T7

T8

T9
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figure 3.3 A
 ssociation between Initial Levels of Depressive Symptoms (X-axis) at Each
Assessment and the Linear Rate of Change (Y-axis) in Cognitive Errors across the
Study.
T0

T1

T2

T3

T4

T5

T6

T7
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T9
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Discussion
The aim of this study was to test whether Beck’s diathesis-stress model could explain
change in depressive symptoms for adolescent girls with subclinical or clinical depressive
symptoms. During the five months of the study, girls showed a decrease in cognitive errors
and depressive symptoms. Since the change in depressive symptoms across the five months
followed a quadratic curve, the association between the development of cognitive errors and
depressive symptoms was assessed at every assessment. It was found that girls who reported
higher levels of cognitive errors at the initial assessment, showed higher concurrent levels
of depressive symptoms and impaired improvement in depressive symptoms during the
following three months. These girls improved less quickly in their depressive symptom levels,
compared to girls who showed lower levels of cognitive errors at the initial assessment. This
was also true the other way around: girls who reported higher levels of depressive symptoms
from the second assessment and further, showed a slower improvement in cognitive errors
the following four months. In addition, the decrease in cognitive errors over the five months
was associated with lower levels of change in depressive symptoms at every assessment,
except for the initial and the final follow-up assessment. These findings regarding the
association between cognitive errors and depressive symptoms are consistent with our
first hypothesis and general findings that cognitive errors are associated with increases
in depressive symptoms during adolescence (for a review see Abela & Hankin, 2008a; C.
C. Young et al., 2012), and that cognitions and depressive symptoms show a bidirectional
association (Calvete, Orue, & Hankin, 2013; Garber et al., 2002).
Concerning negative life events, we hypothesized that experiencing a negative life event
would be associated with the initial level of and the development of cognitive errors and
depressive symptoms over time. Results showed that experiencing a negative life event and
still feeling burdened by this event the following week, was only associated with concurrent
levels of depressive symptoms. Experiencing such a life event was neither associated with
concurrent cognitive errors, nor with change in depressive symptoms or cognitive errors
during the five months. Finally, we hypothesized that cognitive errors would moderate the
association between experiencing a negative life event and depressive symptoms, but this
was not confirmed in the current study. It was found that Beck’s diathesis-stress model, as
operationalized in the current study, did not explain changes in depressive symptoms for
adolescent girls with elevated depressive symptoms.
There might be several reasons why we did not find support for Beck’s diathesis-stress
model in the current study. First, an optimal test of Beck’s diathesis-stress model implies
assessing the cognitive errors first, followed by the negative life event, and subsequently
depressive symptoms (Lakdawalla et al., 2007); as Beck’s theory states that a latent cognitive
vulnerability is activated by a life event, which in turn results in an increase of depressive
symptoms. Unfortunately, we were not able to test the diathesis-stress model in this
manner, since we only have assessed life events at the initial assessment, concurrent with
the assessment of cognitive errors. Future studies should assess life events more frequently,
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since the impact of an event might be most profound immediately following that event. This
might also explain why life events were only associated with concurrent levels of depressive
symptoms and not with the change in depressive symptoms across the five months in the
current study.
Second, scholars emphasize that not all kind of stressors have the same impact on
adolescents’ depressive symptoms. Since we did not differentiate between kinds of
stressors, this might also explain why we did not find support for the diathesis-stress model.
It has been found that interpersonal stressors, compared to achievement stressors (Carter &
Garber, 2011), show a stronger association with depressive symptoms when operationalized
in the hopeless/helplessness diathesis-stress model. In addition, dependent stressors,
which are dependent on personal behavior and characteristics, are more often associated
with depressive symptoms (Shih et al., 2006), compared to independent stressors, which
are independent of a persons’ actions and characteristics (for a review see Hammen, 2005).
Regarding Beck’s diathesis-stress model, it was also argued that an event might only activate
the relevant cognitive schema and not unrelated cognitive schemas (Beck, 1967; Scher et
al., 2005). Therefore, the life event experienced should match the content of the cognitive
schema, to increase depressive symptoms. For example: failing an exam might only increase
depressive symptoms when achievement related negative cognitive schemas are activated.
However, not all findings are consistent with this premise: when the nature of the life event
matched the early maladaptive schemas defined by Young (J. E. Young, 1999), there was no
support for the diathesis-stress model (Calvete et al., 2015). On the other hand, regardless
whether the content of event and schema matched, it was found that experiencing an
event triggered dysfunctional attitudes which resulted in increases in depressive symptoms
(Hankin et al., 2008).
Third, adolescence can be viewed as a period of change in which processes destabilize
before a new equilibrium is found. Indeed, it has been argued that during adolescence
cognitive schemas and related cognitions are still developing and changing, and are less
well consolidated than in adults (J. E. Young et al., 2003). In line with this notion, cognitive
vulnerability, operationalized as dysfunctional attitudes, cognitive style and rumination,
shows trait-like features in middle adolescence but not in early adolescence (Hankin,
2008). In addition, the level of dysfunctional attitudes fluctuates in adolescence, it shows
a decrease in early and an increase in middle adolescence (Hankin, 2008). At the same
time, adolescent girls are exposed to an increasing number of negative life events (Garber
et al., 2002; Shih et al., 2006). Together, these fluctuations in cognitions and the increase
in negative life events during early and middle adolescence might indicate a period of
change in which the association between cognitions, life events and depressive symptoms
is less stable. Therefore, the diathesis-stress model might be a less consistent predictor
of depressive symptoms for adolescent girls compared to adulthood in which cognitive
schemas are consolidated.
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In order to better explain the changes in depressive symptoms during adolescence,
scholars call for models in which dynamic processes and bidirectional influences between
cognitions, life events and depressive symptoms are integrated, as for example in the
transactional framework (Hankin & Abramson, 2001). Indeed, it has been found that negative
inferences, based on the hopelessness theory of depression, and maladaptive cognitive
schemas based on Beck’s cognitive theory, predicted stress and depressive symptoms,
and at the same time depressive symptoms were found to predict stress, inferences and
maladaptive cognitive schemas (Calvete et al., 2013). The associations between depressive
symptoms and cognitions in the current study also supported this transactional model, as
initial levels and changes in cognitions predicted the level of girls’ depressive symptoms,
and vice versa. However, not all studies find bidirectional associations between depressive
symptoms and cognitions. In a population sample of Dutch adolescents, cognitions were
found to predict depressive symptoms, but not vice versa (Kindt, Scholte, et al., 2015). In
addition, the association between depressive symptoms and cognitions disappeared when
dependent life events were included in the model (Kindt, Kleinjan, Janssens, & Scholte, 2015).
Furthermore, when genetic and biological markers were included, dysfunctional attitudes
were not predictive of depressive symptoms (Conway, Slavich, & Hammen, 2015). To explain
these inconsistent results in the development of depressive symptoms during adolescence,
theoretical models are needed that integrate different levels of analyses, such as genetic,
biological and temperamental factors, cognitive, emotional, and social factors, as well as
influences from the micro and macro environment (e.g. Gibb, Beevers, & McGeary, 2013;
Hankin, 2012; Slavich & Irwin, 2014).

Strengths and limitations
The current study has several limitations. First, the data from the current study were
drawn from a prevention study. Therefore, generalizing the results to girls with elevated
depressive symptom levels who did not participate in a prevention study should be done
with caution. The participating girls showed an equal decrease in depressive symptoms and
cognitive errors in all four study conditions, including the control condition. The reasons
for this equal decline are described in detail elsewhere (see Poppelaars et al., 2016). The
questions that need to be addressed for the current paper are twofold. First, do girls with
elevated depressive symptoms who do not participate in an intervention study also show
a reduction in depressive symptoms over a period of five months? Second, did the girls
learn in the cognitive behavioral interventions how to effectively cope with their cognitive
vulnerability and thereby diminishing the probability that a diathesis-stress interaction
would emerge, i.e. that a negative life event would lead to depressive symptom increase in
the face of negative cognitions? In response to the first question, girls from mid-adolescence
on show increasingly higher levels of depressive symptoms and depressive disorder (Thapar
et al., 2012). However, research shows that people experience fluctuations in daily symptoms
(Hankin, Fraley, & Abela, 2005). In addition, the majority (56%) of adolescents reporting
moderate to severe depressive symptoms showed mild to minimal depressive symptoms
one year later. In contrast, the other 44% of these adolescents reported similar levels of
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depressive symptoms the following year (Rushton, Forcier, & Schectman, 2002). To conclude,
there is variability in reporting of depressive symptoms at different time points. However,
epidemiological studies show that depressive symptoms are found to increase during
adolescence (Twenge & Nolen-Hoeksema, 2002). In response to the second question, the
girls in the intervention conditions received cognitive behavioral therapy-based prevention.
Yet, it was found that the girls in all four conditions, including the control condition,
showed a reduction in negative cognitions during the five months. Despite the fact that
we controlled for the intervention in the current study, future studies should test whether
Beck’s diathesis-stress model can partly explain the change in girls’ depressive symptoms
during adolescence in girls with elevated depressive symptoms who did not take part in a
prevention study.
Second, life events were only assessed once in the present study, and this is a limitation.
An optimal test of Beck’s diathesis-stress model would include more frequent assessments
of life events. Second, life events were measured with a questionnaire we developed and
therefore we do not have information about the validity of the questionnaire. In contrast
to existing questionnaires in which participants mark their stressful life events on a list
of life events that were proven to be stressful for adolescents (Hankin & Abramson, 2002),
participants in the current study had to describe their stressful life event themselves. To
make sure that only stressful life events – and not other events – were included in the study,
we only counted a life event as stressful, when the participant indicated that she still felt
burdened by this life event after one week. Therefore, it was expected that the associations
would not differ compared to using an existing measure of life events. Third, we did not
differentiate between types of events. However, scholars that assessed life events with a
validated questionnaire did not always differentiate between types of events and still found
support for the diathesis-stress model (Hankin et al., 2008).
Despite these limitations, the study also had its strengths. First, this is one of the few
studies that investigated Beck’s diathesis-stress model in girls with elevated depressive
symptoms. Second, an idiographic approach was adopted to study the diathesis-stress
model, to take into account individual development of symptoms over time. In addition,
depressive symptoms and cognitions were assessed ten times during a five-month period
to capture the weekly and monthly changes in depressive symptoms and cognitive errors.
This is in contrast to previous studies which included one assessment every year or every six
months.
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Conclusion and future directions
In a sample of adolescent girls with elevated depressive symptoms who participated in
a prevention study, no support was found for the current operationalization of Beck’s
diathesis-stress model. Future studies should continue to test Beck’s diathesis-stress model
before firm conclusions can be drawn regarding the presence of the diathesis-stress model
in adolescent girls with elevated depressive symptoms. In addition, to further enhance
our knowledge regarding the development of depressive symptoms during adolescence,
future studies should test models in which multiple levels of analyses are included, that is
cognitive, emotional and temperament factors, as well as biological, genetic, environmental
and relational factors (Gibb et al., 2013; Hankin, 2012; Slavich & Irwin, 2014). Moreover, future
research should focus on moment to moment assessments of adolescents’ daily functioning,
for example using ecological momentary assessments, in order to understand the impact
of immediate thoughts and evaluations, feelings and behaviors on the development of
subsequent depressive symptoms (aan het Rot, Hogenelst, & Schoevers, 2012). When these
two lines of research are combined, integrating factors from different levels, and studying
the adolescents’ depression in daily life, the most valuable information can be obtained.
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Abstract
The incidence of depressive symptoms increases during adolescence, from 10.0%
to 24.5% at age 11 to 15, respectively. Experiencing elevated levels of depressive
symptoms increases the risk of a depressive disorder in adulthood. A universal
school-based depression prevention program Op Volle Kracht (OVK) was developed
based on the Penn Resiliency Program, aimed at preventing the increase of
depressive symptoms during adolescence and enhancing positive development. In
this study the effectiveness of OVK will be tested and possible mediators of program
effects will be focus of study as well.
The effectiveness of OVK will be tested in a randomized controlled trial with two
conditions, intervention (OVK) and control condition (care as usual). Schools are
randomly assigned to research conditions. OVK will be incorporated in the school
curriculum, maximizing program attendance. OVK consists of 16 lessons of 50
minutes, given by trained psychologists to groups of 11 – 15 students. OVK contains
Cognitive Behavioral Therapy, social skills training, problem solving and decision
making. Outcomes are measured at six, 12, 18 and 24 months follow-up, enabling to
look at long term program effects. Primary outcome is level of depressive symptoms,
secondary outcomes are: anxiety, hopelessness, cognitive bias, substance use,
truancy, life satisfaction, coping, self-efficacy, optimism, happiness, friendship,
school performance and school attitude. Questionnaires will be administered in the
school setting. Parents will complete a questionnaire at baseline only.
In this paper the study into the effectiveness of the depression prevention
program OVK was described. It is expected that OVK will prevent the increase in
depressive symptoms during adolescence and enhance positive development in the
intervention condition, compared to the control condition. If OVK will be effective,
it can be implemented in the school context by which numerous adolescents can be
reached.

Trial registration: Dutch Trial register NTR2879.
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Depression is a significant public health concern that places a heavy burden on people and
society. In the Netherlands, around 700,000 adults and 37,000 adolescents (13-17 years) are
diagnosed with a depressive disorder annually (Meijer et al., 2006). During adolescence,
the incidence of both depressive symptoms and disorder increases (Hankin & Abramson,
2001; Nolen-Hoeksema, 2001; Nolen-Hoeksema & Girgus, 1994; Zahn-Waxler, Shirtcliff, &
Marceau, 2008). At ages 9 to 10, 0.5% of all children suffer from a depressive disorder, which
rises to 3.4% at ages 15 to 16 (Costello et al., 2003). At age 11, 10.0% experience depressive
symptoms, at age 15 this has increased up to 24.5% (Saluja et al., 2004). Symptoms of
depressive disorder involve for example: loss of interest in activities, weight and sleep
problems, negative thoughts about the self, and thoughts about death and harming the
self (American Psychiatric Association, 2000). Across adolescence, girls are twice as likely
as boys to report depressive symptoms and are at greater risk for developing a depressive
disorder compared to boys (Nolen-Hoeksema & Girgus, 1994; Saluja et al., 2004). The risk for
an episode of depressive disorder in adulthood sharply increases when having experienced
elevated symptoms of depression during adolescence (Pine, Cohen, Cohen, & Brook, 1999), or
when diagnosed with depressive disorder in adolescence (Lewinsohn, Rohde, Klein, & Seeley,
1999). Depressive disorder often co-exists with anxiety disorder, conduct disorder, and
oppositional deviant disorder, and is related to substance use (Angold, Costello, & Erkanli,
1999). In addition, depressive disorder is often associated with impairments in adolescents’
school, family and social functioning (Jaycox et al., 2009). Moreover, depressive disorder is
associated with high treatment costs (P. E. Greenberg & Birnbaum, 2005; Meijer et al., 2006).
To conclude, there is a strong urge to prevent the onset of symptoms of depression and
depressive disorder during adolescence.
Besides preventing the onset of aversive outcomes, adolescent functioning and
development could be enhanced by promoting positive development. The Broaden and Build
Theory posits that when experiencing positive emotions, people’s thoughts and subsequent
actions are expanded by becoming more creative and diverse when compared to experiencing
negative emotions (Fredrickson, 2001). By means of these broadened thoughts and actions,
people encounter more learning experiences, which in turn facilitate people’s cognitive,
social, physiological, and psychological development. In addition, experiencing positive
emotions can undo the cardiovascular arousal negative emotions cause, as described in
the Undoing Hypothesis (Fredrickson, Mancuso, Branigan, & Tugade, 2000). It is therefore
important to promote positive emotions in enhancing youth development. The importance
of prevention and promotion of positive development in adolescence is also stressed by
parents, teachers, and school principles. Research has shown that universal social emotional
programs resulted in an improvement of academic performance, social and emotional skills,
and in a reduction of conduct and internalizing problems (Durlak, Weissberg, Dymnicki,
Taylor, & Schellinger, 2011).
Early adolescence offers great opportunities for mental health promotion and the
prevention of mental health problems. As the brain matures, young adolescents’ social,
emotional and cognitive systems are developing (Steinberg, 2005b; Van den Bos, Van Dijk,
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Westenberg, Rombouts, & Crone, 2010), and the behavioral and cognitive systems develop
at different rates (Steinberg, 2005b). On the one hand this poses challenges for optimal
functioning in adolescents, but on the other hand it provides great opportunities for mental
health promotion. Considering that adolescents have not fully matured cognitively and
emotionally, adolescence is a period in which cognitive biases, reactions to stress, and selfefficacy beliefs are malleable. This is important given that self-efficacy, coping with stress,
and cognitive biases are strongly related to depressive disorder and related characteristics
(Bandura et al., 1999; Compas, Malcarne, & Fondacaro, 1988; Jacobs, Reinecke, Gollan, &
Kane, 2008). Addressing self-efficacy, coping, and cognitive biases in depression prevention
programs could promote youths’ mental health and decrease the incidence of depressive
symptoms and depressive disorder in adolescence.
Research shows that universal depression prevention programs can be effective in
reducing depressive symptoms in adolescents (Calear & Christensen, 2010b; Stice et al.,
2009). Stronger effects are found in targeted prevention compared to universal prevention,
but in targeted prevention not all adolescents at risk are identified (Offord, Kraemer, Kazdin,
Jensen, & Harrington, 1998). In universal prevention the stigmatization effect associated
with targeted prevention is no issue (Barrett et al., 2006), and all adolescents are reached.
Various universal depression prevention programs exist (Calear & Christensen, 2010b), but
up till now, no universal depression prevention program has been empirically tested and
implemented in the Netherlands. To fulfill this need, Op Volle Kracht (OVK) was developed.
OVK is a universal school-based depression prevention program for adolescents aged 12 to 14,
that targets, among others, cognitive biases, coping skills and social skills. The theoretical
basis of OVK is Cognitive-Behavioral Theory (CBT) of which the attendant therapy is known
to effectively combat depression in adults (Leichsenring, Hiller, Weissberg, & E., 2006), and
is promising in treating depression in adolescents (Kaslow & Thompson, 1998). OVK is an
adapted version of the Penn Resiliency Program (PRP), a U.S. depression prevention program
that has shown to effectively prevent and decrease depressive symptoms in adolescents
(Brunwasser et al., 2009). Important cultural and content-related modifications have been
made to make the program suitable for Dutch teenagers.
The present study will test the effectiveness of OVK in an adolescent Dutch population
by means of a randomized controlled trial with follow-up assessments up to 24 months.
In addition, mechanisms by which the program effects will be obtained will by studied as
well. Scholars have tested the effectiveness of depression prevention programs (Calear
& Christensen, 2010b; Stice et al., 2009). The mechanisms underlying program effects are
still unknown. Identifying mediating factors can increase our understanding of resiliency
development in youth, and could provide directions for improvements of prevention
programs. In the prevention program OVK, different aspects are targeted that might function
as mediating mechanisms in accomplishing prevention of depression.
Research has shown that adolescents showing cognitive biases are at risk for developing
a depressive disorder (Jacobs et al., 2008). Also, avoidant coping styles (Calvete, Camara,
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Estevez, & Villardón, 2010; Herman-Stabl, Stemmler, & Petersen, 1995), low social and
academic self-efficacy (Bandura et al., 1999), and hopelessness are significant predictors
of depressive symptoms in adolescents (Hankin, Abramson, & Siler, 2001). Optimism has
a preventive function, as higher levels of optimism predicted lower levels of depressive
symptoms in adults (Carver, Scheier, & Segerstrom, 2010). Hence, improving adolescents’
cognitions, coping, self-efficacy, hopefulness and optimism may prevent the onset of
depressive symptoms in adolescents and foster resilience.

Goals and hypotheses
The present study has three main goals: 1) Testing the effects of OVK in a Dutch adolescent
population in limiting the increase of depressive symptoms during adolescence, 2)
identifying mediating mechanisms that can explain program effects, and 3) testing the
effects of OVK on secondary outcomes. It is hypothesized that OVK will be effective in
preventing the increase in depressive symptoms in adolescence in the intervention condition
during the 24 months following the program, in comparison to the control condition. In
relation to identifying mediating mechanisms, it is hypothesized that OVK will lead to fewer
cognitive biases, more adequate coping, higher self-efficacy, less hopelessness, and more
optimism. Each of these constructs is hypothesized to lead to less (increase in) depressive
symptoms, being mediators of the program effects on depressive symptoms. Secondary
outcomes include anxiety, substance use, truancy, life satisfaction, happiness, friendship,
school performance and school attitude.

Methods
Design
The effectiveness of OVK will be studied by means of a randomized controlled trial with two
conditions: intervention versus control (no intervention) (see Figure 4.1). We have chosen
not to include a third condition with an alternative program, because there is no existing
Dutch school-based universal depression prevention program for young adolescents, so
the control condition correctly reflects “care as usual”, and because of financial constraints.
Randomization of schools, stratified by educational level, to either one of the conditions
will be conducted by an independent statistician of the Radboud University. Stratifying by
educational level is needed to evenly distribute educational level across intervention and
control group, despite the small number of schools. Randomizing between schools (as
opposed to within schools) will have the following benefits: It will minimize contamination;
adolescents in the control condition are not influenced by their friends in the experimental
arm, and it will provide all adolescents in the second grade of a particular school with the
opportunity to participate in the prevention program.
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figure 4.1 Study design
ENROLLMENT

Recruitment of schools

Excluded:
- Not meeting inclusion criteria
- Other reasons

Randomization at school level

Intervention condition

Control condition

Baseline assessment

ALLOCATION

Program administration
16 50 minute lessons
during school hours over the
course of 5 months

Booster session
2 50 minute lessons
during school hours

FOLLOW-UP

Care as usual

Teacher training OVK

Post test immediately following program completion

6 months Follow-up

12 months Follow-up

18 months Follow-up

24 months Follow-up
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The outcomes will be assessed through self-report questionnaires approximately one
month before the start of the program (baseline: T1), directly after the program (T2), and
six (T3), 12 (T4), 18 (T5) and 24 (T6) months after the end of the program, to test the long
term effectiveness of the program. Adolescents in the control condition will complete the
questionnaires at exactly the same time points. Parental self-reports will be administered
at baseline only. Adolescents assigned to the experimental condition will receive the OVK
program, and adolescents in the control condition will receive care as usual (no program).
As a reward for participation in the study, the schools in the control condition will receive a
training for teachers in the OVK program between T3 and T4, on the strict condition that they
will not provide the program to the adolescents who participated in the study.
OVK will be incorporated into the school curriculum; the 16-lesson program will be
delivered once a week by trained psychologists to groups with a maximum of 15 adolescents.
Incorporating the program in the school curriculum enables us to truly provide the program
to all adolescents in a certain grade. As a result, high attendance rates will be assured and
no stigmatization will occur. To keep the attrition rates at a minimum, all adolescents
absent at a given measurement will be provided another possibility in the same time period
to complete the questionnaire. Also, adolescents who leave school will be asked, with
assistance of the school, to continue participating in the study. The trial is registered at the
Dutch Trial Register: NTR2879.

Participants and procedure
Participants will be adolescents in their second year of secondary school (8th grade, ages
12-14) (Brunwasser et al., 2009). Secondary schools in the southern and middle part of the
Netherlands will be approached to participate in the study. Only adolescents in middle
school grade 8 will be included. We will ensure inclusion of low SES and ethnic minority
groups, as well as different educational levels (Dutch middle school; prepares adolescents
for vocational up to university level). The exclusion criterion consists of parental refusal
of their child’s participation in the study. When schools show interest, they will be asked
to participate with as many as possible second grade classrooms. We expect that – once
included in the study – across the entire study period, approximately 80% of adolescents
will provide complete data (Harakeh, Engels, de Vries, & Scholte, 2006; van der Zwaluw et al.,
2009).
A meta-analysis on 17 controlled studies on PRP indicated the significant average effect
size to be 0.20 at 12-months follow-up with the CDI > 13 score as cut-off (Brunwasser et al.,
2009). Power analysis (G-power) based on this 12-month mean effect size takes into account
a maximum of 20% attrition over time, as well as clustering of data in schools and loss of
power due to multiple imputation. Based on this power analysis, sample sizes need to be
662 adolescents per condition (alpha < .05, power = .80); at least 1,324 adolescents will be
included.
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With support from participating schools, parents of eligible adolescents will receive a
letter, in which they will be fully informed about the study aims and procedure. For schools in
the intervention condition a presentation will be held to inform parents and teachers about
the content of the program and the study. Given that schools incorporate the program into
their curriculum, passive consent will be obtained from parents. Each wave, adolescents will
fill out a questionnaire in class during school hours. The 50-minute questionnaire will either
be a web-based or a paper version, depending on the school’s preferences. Parents fill out
a 25-minute questionnaire at baseline only, addressing parental depression, anxiety, child
and parental diagnostic status, and parenting skills. The mother will be asked to fill out the
web-based questionnaire. Three weeks after the first mailing, non-responders will receive a
reminder with the possibility to complete the questionnaire online or on paper. When not
responding within two weeks, these parents will be contacted by phone. At any time, parents
are free to withdraw themselves, and/or their child from the study. The Ethical Committee
(ECG) of the Faculty of Social Sciences of the Radboud University Nijmegen has approved the
study design and data collection.

The program
Program theory
OVK is based on Beck’s Cognitive Theory (Beck, 1967, 1976; Beck et al., 1979), the ABC-model of
Ellis (A. Ellis, 1962), and the cognitive theory of Seligman (Abramson et al., 1978). On the basis
of their experiences, people consciously and unconsciously construct their own cognitive
schemes that organize and process ideas and thoughts, feelings and experiences about the
world, the future, other people and themselves (Biegel, Brown, Shapiro, & Schubert, 2009).
The way people perceive the world and interpret their experiences depends upon the kind of
cognitive schemes they have internalized. During a specific event, the cognitive scheme is
activated, triggering an automatic thought that elicit a feeling. These automatic thoughts
can either be positive, negative or neutral. In turn, these thoughts and feelings influence the
way people behave, and the behavior displayed evokes certain consequences (Dobson, 2011).
In CBT clients become aware of the link between thoughts, feelings and behavior, they learn
to question the validity of automatic thoughts, to change negative automatic thoughts into
more positive and realistic ones, to change their behavior, to cope with their problems, and
to improve self-regulation (Dobson, 2011).
Program content and structure
OVK consists of 16 lessons of 50 minutes. The first 8 lessons are devoted to explaining and
practicing the CBT derived principles. Lessons 9 to 16 are directed at social and coping skills,
self-esteem, problem solving, and decision making. During every lesson, the theory behind
the techniques is shortly explained followed by actively practicing the skills by students.
Several means are used for teaching, such as discussion, role-plays, and skits. Group leaders
are responsible for group atmosphere and cohesion, and they will guide discussions and
role-plays. Each lesson includes homework for the next lesson. Practicing skills facilitates
internalization of these skills, which results in better program effects (Stice et al., 2009).
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In lesson 1 to 8, students are familiarized with the CBT-principles; the relation between
an event, thought, feeling, and behavior. First, students are introduced to the program,
whereby building group cohesion, discussing confidentiality, and setting group rules
are central. The students are told they will learn to deal with daily situations they feel or
think pessimistically about. Afterwards, the link between a situation, thought, feeling and
behavior is outlined. Inaccurate negative automatic thoughts (also called ‘mind traps’) are
discussed. Challenging mind traps by means of formulating alternative realistic-optimistic
thoughts on the spot, and searching for proof of your thoughts, is practiced. Lessons 9 to
16 are devoted to interpersonal problem-solving whereby the CBT-principles taught in the
first half of the program are applied to the interpersonal domain. In sum, students learn
about: (1) the link between situations, thoughts, feelings, and behaviors, 2) cognitive biases,
including pessimistic versus optimistic explanatory styles, 3) cognitive restructuring skills,
and 4) students learn a variety of techniques for coping and problem-solving, including
assertiveness, negotiation, decision making, and relaxation.
Program delivery
The program will span approximately five months. Classes will be split up in two groups, thus
consisting of 12-15 students, because this appeared to be the ideal class size for teaching PRP
(Brunwasser et al., 2009). Gender constellation of the groups might differ. Previous research
on all girl or co-ed groups does not show substantial differential effects of PRP on depressive
symptoms as a function of gender constellation (Chaplin et al., 2006). The 10 group leaders
will have an MSc degree in clinical psychology or pedagogy. They will be trained during a
5-day workshop by two experienced psychologists of the Radboud University, who are both
experts in Cognitive Behavioral Therapy. We will organize a group supervision session twice
during the course of the program. Individual supervision will consist of frequent contact by
phone and email to enable group leaders to feel supported, and to receive help when needed.
Group leaders rate their adherence to the program content every lesson by completing a short
questionnaire. The 10 group leaders will each deliver the program to 5-9 groups of students.

Measures
The primary outcome will be the level of depressive symptoms at six, 12, 18 and 24 months
follow-up measured with the Child Depression Inventory (CDI) (Kovacs, 1985), which is
reliable and valid (Kovacs, 2001; Timbremont et al., 2008). Possible mediators will be coping,
cognitive bias, self-efficacy, hopelessness and optimism. The Children’s Coping Strategies
Checklist Revision 1 (Ayers, 1999) will be used to assess coping styles. Cognitive bias will
be measured with a questionnaire specifically developed to assess the cognitive biases
addressed in OVK (Kindt, Van Zundert, Tak, & Engels, in preparation). Self-efficacy will be
assessed with the Self-Efficacy Questionnaire for Children SEQ-C (Muris, 2001), which has
satisfactory internal consistency and good validity. Hopelessness will be measured with
Beck’s Hopelessness Scale (BHS) which has good reliability and validity (Beck, Weissman,
Lester, & Trexler, 1974). Optimism will be measured with LOT-R which has good validity and
reliability properties (Scheier, Carver, & Bridges, 1994).
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The ‘negative’ secondary outcomes will be the level of anxiety, truancy and substance
use. Anxiety will be assessed with the Revised Children’s Manifest Anxiety Scale (RCMAS)
(C. R. Reynolds & Richmond, 1978). The RCMAS is a widely used questionnaire that assesses
anxiety symptoms in children and adolescents. This scale has demonstrated good reliability
and correlates with other measures of anxiety symptoms. Truancy will be measured through
a self-report question: ‘How many hours did you skip school the past 4 weeks?’. Widely used
standard instruments will be administered to tap the frequency and intensity of alcohol
use (Engels & Knibbe, 2000; Engels, Knibbe, & Drop, 1999) and tobacco use (de Vries, Engels,
Kremers, Wetzels, & Mudde, 2003; Kremers, Mudde, & de Vries, 2001). Positive secondary
outcomes are life satisfaction, happiness, school grades and attitude, and participation in
friendship groups. Life satisfaction will be measured with the Students Life Satisfaction
Scale (Huebner, 1991). The SLSS assessed adolescents’ global satisfaction or contentment.
Studies have found the SLSS to have good internal consistency and test-retest reliability and
to correlate highly with other subjective well-being measures (Huebner, 1991). Happiness
will be measured with the Cantril Ladder (Kalmijn, Arends, & Veenhoven, 2011). Academic
performance will be assessed by asking adolescents to list their last grades on core subjects.
Clique membership and friendships will be measured with one sociometric item: ‘Who
are your best friends?’. Information on socio-demographic factors, for example, age, sex,
ethnicity, religious affiliation, and educational level, will also be obtained.
Parent measures
The parent questionnaire will include measures of socio-demographics of both parents and
the participating child: Information about (prior) diagnosis and treatment, marital status,
parental SES indicators such as education, employment, working hours, and salary. In addition,
parents’ own characteristics and parenting skills will be included (depressive symptoms,
optimism, general parenting and mindful parenting). All instruments are widely used and have
satisfactory psychometric properties. The Beck Depression Inventory (Beck, Steer, & Brown,
1996) will be used to assess symptoms of depression. Anxiety will be tapped by the trait scale of
STAI-DY; a Dutch version of the Spielberger State Trait Anxiety Inventory (Spielberger, Gorsuch,
Lushene, Vagg, & Jacobs, 1983; Van der Ploeg, 2000). Optimism will be measured with the LOT-R
(Scheier et al., 1994). General parenting, including responsiveness, and psychological and
behavioral control, will be measured with the adapted versions of the Acceptance-Rejection
scale from the Child Report of Parent Behaviors Scale (Schaefer, 1965), ‘Psychological Control’
Scale – Youth Self-Report (PCS-YSR) (B. K. Barber, 1996), and the ‘Parent Regulation Scale’ –
Youth Self-Report (PCS-YSR) (B. K. Barber, 2002), respectively. Parental autonomy support
will be tapped with an adapted version of the Autonomy Support Scale (Grolnick, Ryan, &
Deci, 1991; Soenens et al., 2007). Mindful parenting is assessed with the Dutch version of the
Interpersonal Mindfulness Parenting Scale IM-P (De Bruin et al., 2011; Duncan, 2007).

Data analysis
Data will be analyzed in accordance with the intent-to-treat principle and for the completers
only. Multiple imputations will be used for missing observations at follow-ups. The
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hypotheses will be tested with regression analyses for dichotomous outcome measures in
MPLUS 5.1 (Koning et al., 2009; L. K. Muthén & Muthén, 1998–2006). Additional analyses will
be conducted to test effects of the intervention on development of depressive symptoms
using latent growth curve (LGC) modeling (L. K. Muthén & Muthén, 1998–2006), in which
the intercept and slope of levels of depressive symptoms using scale scores (as we will have
6 assessments) are modeled, and effects of condition can be examined. We will check for
possible baseline differences between the two conditions in demographic variables (e.g. age,
gender, school level, and ethnic background) and depressive symptoms. Moreover, variables
that show different distributions between the two groups will be entered as confounders
in all models testing the effectiveness of the program. The cluster effect – students were
‘nested’ in classes – will be handled by getting robust variance-related estimates based on
the first-order Taylor-series linearization method using Stata’s procedures for design-based
analyses (Koning et al., 2009). Reporting of the results of the study will be in accordance with
the CONSORT statement (Schulz et al., 2010).

Discussion
In the present study the effectiveness of Op Volle Kracht, a universal school-based depression
prevention program for adolescents, in preventing the increase in depressive symptoms
during adolescence will be tested in a large sample (N = 1,324) by means of a randomized
controlled trial with an intervention and control condition. Follow-up measures will be
conducted up to 24 months to capture long-term program effects. It is hypothesized that
adolescents in the intervention condition will display fewer depressive symptoms during
the follow-up measures, compared to adolescents in the control condition. It is expected
that cognitive bias, problem- and engagement-focused coping, self-efficacy, hopelessness,
and optimism mediate the intervention effect on depression. Lastly, the present study will
test whether OVK has effects on secondary ‘negative’ outcomes: Anxiety, substance use, and
truancy, as well as on positive outcomes: Life satisfaction, happiness, friendship, and school
performance and attitude.

Strengths and limitations
Several strengths of the present study are identified. First, both prevention of aversive
outcomes and the promotion of positive development are central in OVK. Therefore,
program effects on depression, anxiety, and hopelessness, but also on optimism, happiness
and life-satisfaction will be examined. Second, program effects will be tested in randomized
controlled study and a large sample. Third, trained psychologists will administer the program
(Calear & Christensen, 2010b; Stice et al., 2009). Fourth, during OVK adolescents learn
Cognitive Behavioral Therapy principles, which have been shown to be effective in treating
depression in adults and adolescents (Kaslow & Thompson, 1998; Leichsenring et al., 2006).
Fifth, OVK is based on an effective universal depression prevention program (Brunwasser
et al., 2009; Gillham, Jaycox, Reivich, Seligman, & Silver, 1990). Moreover, the program will
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be incorporated in the regular school curriculum, enabling all adolescents to participate in
the program, maximizing high program attendance and minimizing measurement attrition
rates.
Limitations of the present study are present as well. No placebo treatment will be
included in the design, limiting the extent to which lower depressive symptoms in the
intervention condition can be uniquely ascribed to the program. Another limitation of the
study will be the single use of self-reports; interviews by trained professionals would be more
sensitive in identifying depressive symptoms (Spence & Shortt, 2007). At the other hand,
depressive symptoms can be measured reliably and validly by means of self-reports (Kovacs,
2001; Timbremont et al., 2008), and program effect sizes were not related to assessment
mode (Stice et al., 2009). Because of financial constraints, no integrity check performed by
others than group leaders themselves will be conducted. Group leaders will fill out program
adherence forms, enabling us to check which parts of each lesson were not covered and why.

Implications for practice
If OVK will found to be effective in limiting the increase in depressive symptoms during
adolescence over the 2-year follow-up period and by enhancing positive development, this
will have positive consequences for the adolescents themselves, their family, friends, and
for society. The program can be implemented in schools whereby the lives of adolescents
can be enhanced and the negative consequences of experiencing depressive symptoms can
be minimized. The needs expressed by school teachers and professionals to stimulate social
and emotional development of adolescents at school are thereby addressed. Moreover, OVK
has the potential to reach all adolescents without stigmatizing groups and without the risk
of missing the ones who need the skills thought in OVK the most. In addition, the present
study could increase our knowledge on the factors that contribute and foster intervention
effects, thereby enabling us to understand the prevention of aversive outcomes and
promotion of positive outcomes in adolescence, which could result in further improvement
of universal depression prevention programs.

Conclusion
The present paper described a Dutch adolescent school-based depression prevention
program OVK and the study design into its effectiveness in preventing the onset of
depressive symptoms and promoting positive outcomes over the 24 follow-up period. By
means of this study a first attempt will be made to shed light on the mechanisms by which
program effects will be obtained.
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Abstract
The longitudinal effectiveness of an universal, adolescent school-based depression
prevention program Op Volle Kracht (OVK) was evaluated by means of a cluster
randomized controlled trial with intervention and control condition (school as
usual). OVK was based on the Penn Resiliency Program (PRP) (Gillham et al., 1995).
Depressive symptoms were assessed with the Child Depression Inventory (Kovacs,
2001). In total, 1,341 adolescents participated, Mage = 13.91 years, SD = 0.55, 47.3%
girls, 83.1% Dutch ethnicity; intervention group n = 655, four schools; control group
n = 735, five schools. Intent-to-treat analyses revealed that OVK did not prevent
depressive symptoms, β = -.01, SE = .05, p = .829, Cohen’s d = .02, and the prevalence
of an elevated level of depressive symptoms was not different between groups at
one-year follow-up, OR = 1.00, 95% CI = 0.60 – 1.65, p = .992, NNT = 188. Latent Growth
Curve Modeling over the two year follow-up period showed that OVK did not predict
differences in depressive symptoms immediately following intervention, intercept:
β = .02, p = .642, or changes in depressive symptoms, slope: β = -.01, p = .919. No
moderation by gender or baseline depressive symptoms was found. To conclude, OVK
was not effective in preventing depressive symptoms across the two year follow-up.
The implications of these findings are discussed.

key words: Depressive symptoms; depression; universal prevention; adolescence

evaluation of a universal depression prevention program

Depressive disorder is one of the most prevalent mental disorders in adolescence (Merikangas,
He, Burstein, et al., 2010) and is associated with social impairments (Birmaher et al., 1996;
Carr, 2006), suicide (Bridge et al., 2006), and high treatment costs (Meijer et al., 2006). Even
experiencing elevated levels of depressive symptoms put adolescents at risk for depressive
disorder (Seeley et al., 2009), and diminished academic, peer and family functioning
(Gotlib et al., 1995; Jaycox et al., 2009). At age 11, 10% of children experience elevated levels
of depressive symptoms, and by age 15 this has increased to 24.5% (Saluja et al., 2004),
with girls outnumbering boys 2:1 (Hankin et al., 2007; Twenge & Nolen-Hoeksema, 2002).
Therefore, preventing the onset and increased prevalence of depressive symptoms is of great
importance.
Depression prevention can be targeted at individuals with elevated symptoms
(indicated prevention), or other risk factors for depression (selective prevention), or it can be
administered to all individuals in a setting regardless of their individual level of symptoms
or risk status (universal prevention). Universal depression prevention programs can
effectively prevent depressive symptoms in the short term (Merry et al., 2012). Compared
to universal approaches, targeted approaches have been found to more effectively prevent
depressive symptoms (Stice et al., 2009). As a result, some scholars currently question the
value of universal depression prevention (Merry, 2013; Spence, Sheffield, & Donovan, 2003,
2005). While some universal prevention programs were effective in preventing depressive
symptoms at post-assessment, these effects did not maintain over time (Challen et al.,
2014; Spence et al. 2003; Spence et al. 2005). Additionally, recent universal prevention trials
reported no benefits. For example: the Beyond Blue program in Australia (Sawyer, Harchak, et
al., 2010), The I Think, Feel and Act program in Chile (Araya et al., 2013), and the RAP program
in the UK (Stallard et al., 2012). However, it should be noted that Stallard et al. (2012) reported
program effectiveness for adolescents displaying high depressive symptom levels and not
for all participating adolescents, and Araya et al. (2013) included adolescents from deprived
socioeconomic areas only.
In contrast to these results, some universal prevention programs showed long-term
benefits from four-month up to 18-month follow-up (Lock & Barrett, 2003; Merry et al., 2004;
Pössel, Horn, Groen, & Hautzinger, 2004; Pössel, Martin, Garber, & Hautzinger, 2013; Pössel,
Seemann, & Hautzinger, 2008; Shochet et al., 2001). In addition to these results, universal
depression prevention programs have several advantages compared to targeted approaches:
they can be embedded within school curriculum so that all adolescents might improve their
coping skills and well-being (Tugade, Fredrickson, & Feldman Barrett, 2004), they avoid the
difficulties of identifying adolescents at risk for depression, and they minimize the risk of
stigmatizing at-risk adolescents (Barrett et al., 2006). Given these advantages and the mixed
results of universal depression prevention, we should continue to develop and investigate
universal depression prevention programs.
The annual prevalence of depressive disorder among Dutch adolescents is high – 3.8%
(37,400) of those between age 13 and 17 suffer from depression (Meijer et al., 2006). Still,

75

76

chapter 5

theory-based and validated universal adolescent depression prevention in the Netherlands is
lacking (Schrijvers & Schoemaker, 2008). Therefore, the current study evaluated an adapted
version of the previously successful Penn Resiliency Program (PRP) (Brunwasser et al., 2009)
in the Netherlands. PRP was therefore adapted to the Dutch culture and named “Op Volle
Kracht” (OVK) which translates to: At Full Force (Tak et al., 2012). When used as an indicated
prevention program, OVK was found to reduce depressive symptoms at six-month followup in adolescent girls with elevated levels of depressive symptoms (Wijnhoven et al., 2014).
However, when OVK was implemented as a selective prevention program, it did not prevent
depressive symptoms in Dutch youth (Kindt et al., 2014).
OVK and PRP are based on several psychological theories and principles, namely Cognitive
Behavioral Therapy (CBT) (Beck, 1976), the ABC model (A. Ellis, 1962), and the hopelessness
theory of depression (Hankin et al., 2001). CBT-based intervention and prevention programs
have been found to effectively reduce and prevent depressive symptoms in adolescents
(for a review see Butler et al., 2006). In OVK therefore, adolescents learn that their thoughts
influence their feelings and their behavior. They learn to identify their negative cognitions
and to replace them with realistic ones. Moreover, since adaptive coping is associated with
lower levels of depressive symptoms (Calvete, Camara, Estevez, & Villardón, 2011), OVK aims
to improve adolescents’ coping skills, problem solving, and decision making (Jaycox, Reivich,
Gillham, & Seligman, 1994; Tak et al., 2012).
Thus, OVK is closely modeled off of PRP. However, while several studies provide evidence
for PRP’s effectiveness, PRP has never been tested with a randomized controlled design in
a true universal form. Several studies evaluating PRP were designed as universal tests, but
in these studies less than 25% of the adolescents that were initially invited to participate
were eventually included (Chaplin et al., 2006; Gillham et al., 2007). These trials cannot be
considered “universal”, since they included only a sub-set of the sample that was invited
to participate. Even studies that strictly adhered to a universal approach suffered from
methodological shortcomings. In Challen et al. (2014), the PRP program was tested in a
universal sample with a controlled design, but lacked random assignment. In the trial by
Silverstone et al. (2015), only the first eight lessons of OVK were administered. The current
study was therefore the first to employ a randomized controlled design to examine the
longitudinal effectiveness of the complete OVK program as a universal, school-based
depression prevention program. Our main outcome assessment is the one-year followup assessment, since mastering and applying the program’s skills in daily life takes time
(Brunwasser et al., 2009). The effectiveness of OVK in both reducing the level of depressive
symptoms and the number of adolescents experiencing elevated levels of depressive
symptoms will be analyzed.
Previous research has highlighted the importance of investigating moderators of
intervention effects in order to understand for whom prevention programs are most
beneficial (Stice et al., 2009). In the current study, we investigated whether gender and
whether high levels of depressive symptoms at baseline would moderate intervention
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effects. In previous PRP studies, conflicting results have been found regarding gender
differences: one study revealed better results for boys (Reivich, 1996), whereas another
study revealed better results for girls (Gillham et al., 2006). Given these opposing results,
no specific hypotheses were formulated regarding gender as moderator. Since prevention
programs among adolescents at risk or with elevated symptoms at baseline often report
larger effect sizes (Cardemil, Reivich, & Seligman, 2002; Merry et al., 2012; Stice et al., 2009),
we hypothesized that adolescents reporting elevated levels of depressive symptoms at
baseline would show a larger intervention effect than those with few or no symptoms.

Method
Participants and procedure
Schools providing secondary education in the southern and middle part of the Netherlands
were invited to participate in the study. The Netherlands offers several types of secondary
education: VMBO refers to pre-vocational secondary education which prepares pupils to
be admitted to a vocational or technical institute; HAVO refers to higher general secondary
education which prepares students for select Bachelor programs; VWO refers to pre-university
education which enables students to apply to all universities and Bachelor programs (Dutch
Ministry of Education, 2014). All adolescents in the eighth grade from participating schools
were eligible to participate. Adolescents were included through passive consent, but were free
to withdraw from the study and participation in the OVK lessons at any point if their parents
or they themselves wanted to discontinue participation. As the intervention was incorporated
into the school curriculum and administered during school hours, school principals had to
give active consent for their school’s participation. Parents and adolescents were informed
about the research by mail. In schools allocated to the intervention condition, a presentation
was delivered to inform parents and teachers about the OVK program and study aims.
Assessments were conducted by administering questionnaires to adolescents during
school hours. Depending on the schools’ preferences, the questionnaire was provided
either on paper or digitally. At all assessment points, questionnaires were administered by a
research assistant or a teacher. At the follow-up assessments, adolescents not in attendance
were asked to complete the questionnaire at home. To maintain a high retention rate, these
adolescents were contacted via mail, email, and subsequently via telephone to complete the
questionnaire. Adolescents received a gift voucher of € 7.50 (approximately $ 8.50) for every
follow-up questionnaire completed outside school hours. Also to maintain a high retention rate
at one-year follow-up, five additional gift vouchers of € 20 (approximately $ 23) were randomly
awarded to adolescents who completed the assessment outside of school hours. At the two
year follow-up assessment, all participating adolescents received a gift voucher of € 7.50.
Baseline assessment was conducted in January 2011 and the OVK program was provided
from February to June, 2011. Five follow-up assessments were conducted: at post intervention,
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and every six months up to two years follow-up. The one-year follow-up assessment was
administered between June and August, 2012. Following the six month follow-up, a two hour
booster session of was provided to all schools in the intervention condition in February or
March, 2012. In this same period, the teachers from schools in the control condition received
a training in OVK as a reward for their school’s participation. These teachers were instructed
not to deliver OVK to adolescents still participating in the study. The research protocol and
trial design as registered by the Dutch Trial Registration (NTR2879) and were approved by
the ethics committee of the Faculty of Social Sciences at the Radboud University Nijmegen
(number 16122010).

Trial design and randomization
A two-arm parallel cluster randomized controlled design was used to test the longitudinal
effectiveness of OVK in preventing depressive symptoms in adolescents. Schools were
approached for study participation, but the individual adolescents were the unit of analysis.
To minimize contamination between those in the OVK intervention and those in the control
condition (lessons as usual), schools were randomly assigned to condition, with the intent
to randomize with an allocation ratio of 1:1. Randomization of schools to condition was
conducted by an independent statistician from Utrecht University after active consent
from all school principals was received. The schools that participated in this study differed
in the types of education they provided and the proportion of students in each educational
track. The schools could offer a combination of pre-vocational secondary education (PVSE),
higher general secondary education (HGSE), or pre-university education (PUE). To therefore
ensure a more even distribution of the different types of education across conditions, the
randomization was stratified by type of education. Adolescents, principals and teachers
were not blinded to research condition. In the intervention condition, classes were split in
two to create smaller groups, resulting in 10-16 students per group. In some schools, the
teachers determined the group composition and aimed to distribute students who generally
showed more disruptive behavior evenly across the two groups. OVK was provided during
mentor lessons, in which the teacher responsible for this class facilitates discussions about
school organization, homework, school related problems, and organizing a classroom event.
The control group received the mentor lesson as usual. For adolescents in the intervention
condition, matters related to school organization, homework, school related problems and
organizing a classroom event were discussed between lessons or in other lessons. This might
have resulted in slightly less discussion time for these matters.

Intervention
The prevention program Op Volle Kracht (OVK) is based on PRP (Gillham et al., 1995),
but adaptations were made to better fit our design and sample (for a detailed program
description see Tak et al., 2012). First, the examples provided in the PRP booklet were made
more relevant for Dutch youth, and the layout of the booklet was made more modern and
colorful. Adaptations were also made to PRP’s scheduling and content to best implement
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OVK within the school curriculum. Whereas PRP consists of 12 lessons lasting 90 minutes
each, OVK consisted of 16 lessons lasting 50 minutes each, and a two-hour booster session
delivered at 12 months follow-up. Program duration of OVK is comparable to PRP and other
prevention programs (Araya et al., 2013; Pössel et al., 2013; Stallard et al., 2012). Whereas in PRP
the relation between a situation, thoughts, feelings and behavior is explained in one session,
in OVK these concepts were discussed in separate sessions. Subsequently, in OVK one
session was added which combined these four concepts. Additionally, a session on social
skills was added. Finally, we somewhat condensed PRP because we expected to need less
discussion time in a universal context and because shorter programs have produced better
results (Stice et al., 2009).
The first eight lessons of OVK covered the CBT principles and the latter eight lessons
were used to practice coping, decision making, social skills, and problem solving skills.
All adolescents received a workbook in which all the assignments were presented. Under
the supervision of a group trainer, adolescents practiced the skills in a variety of ways:
role-playing, holding discussions, or completing pen and paper assignments. Each lesson
included homework to facilitate internalization and transfer of the skills. At eight-month
follow-up, a two-hour booster session was provided to the students in the intervention
condition during school hours. This session began with an assembly which included a
hip-hop performance by professional artists who addressed the core principles of OVK.
Adolescents subsequently followed a rap workshop with their classmates in which they
wrote their own poems about what they had learned from OVK.
OVK was delivered by 10 psychologists (one psychologist per group of students) with
varying degrees of experience in Cognitive Behavioral Therapy and teaching; one psychologist
was the principal author of this paper. All psychologists (from now on referred to as group
trainers) completed a five day training in CBT principles and the OVK program. The training
was led by two experienced psychologists who had been trained by PRP team members. Most
group trainers delivered OVK to five groups, M = 5.67, SD = 1.40.
To ensure program fidelity, the group trainers and the research team remained in close,
frequent contact. Additionally, two meetings were held which included the OVK developers,
the research team, and the group trainers. Program fidelity was measured through a selfreport questionnaire which was completed by group trainers after each lesson. Group
trainers had to indicate for each lesson whether they had discussed each exercise, whether
they had discussed the homework, whether they had covered the most important messages,
and whether they had assigned homework for the next lesson.

Measures
Depressive symptoms. Depressive symptoms were measured with the Dutch translation
of the Children’s Depression Inventory (CDI) (Kovacs, 1985; Timbremont et al., 2008), which
has shown to be a reliable and valid measure of depressive symptoms (Evers et al., 2009-

79

80

chapter 5

2011). The CDI is a 27-item questionnaire where each item consists of three statements;
respondents must choose which statement is most consistent with their feelings over the
past two weeks. For example: ‘I am sad sometimes’ (0), ‘I am often sad’ (1), and ‘I am sad
all the time’ (2). Total scores ranged from 0-54. Cronbach’s alpha ranged from .84 – .91 at
baseline and follow-ups, indicating very good reliability. Due to ethical considerations, the
item concerning suicidal thoughts and ideation was omitted from the questionnaire after
the baseline assessment. At baseline and follow-ups mean depression scores and alpha
levels were calculated without this item. To enable comparisons between the results of the
current paper and past studies, we corrected sum depression scores for the missing item by
multiplying mean depression score times 27. Elevated levels of depressive symptoms were
determined by dichotomizing depressive symptoms sum scores and were present (1) if CDI
sum >= 13, and not present (0) if CDI sum < 13 (Timbremont et al., 2008).
OVK-specific variables. Attendance to OVK lessons was tracked for all participants.
Additionally, adolescents were asked to complete four questions about their experience
of the OVK program. Each question was rated on a 4-point Likert-scale 1 (not true at all) to
4 (completely true), for example: ‘The group atmosphere was characterized as safe’. Also,
group trainers completed five questions about the OVK program on a 5-point Likert-scale 1
(not true at all) to 5 (completely true), for example: ‘Adolescents are motivated for the OVK
lessons’.

Analyses
This study’s primary interest was to test whether OVK was effective at the one-year
follow-up. This study’s primary outcomes are therefore the level of depressive symptoms
(continuous) and the presence of an elevated level of depressive symptoms (dichotomous)
at one-year follow-up. Of secondary interest was the effect of OVK across the entire two year
follow-up period.
A power calculation was performed to enable detection of a low to medium effect
(Cohen’s d = 0.20) at one-year follow-up on a dichotomous outcome (CDI =>13 yes/no), taking
into account the clustering of participants in schools, attrition of 20% over the two year
follow-up period, and loss of power due to multiple imputation. This resulted in a required
sample sizes of at least 662 per condition (alpha < .05, power = .80).
After randomization, differences between control and intervention condition on gender,
age, education, and depressive symptoms at baseline were assessed by means of logistic
regression analyses. Two dummy variables were created for education: Lower education
represented pre-vocational secondary education (PVSE) = 1, versus higher general secondary
education (HGSE) = 0, and pre-university education (PUE) = 0. Middle education represented
HGSE = 1, versus PVSE = 0, and PUE = 0. PUE was the reference group. Attrition over the course
of the study was analyzed by means of logistic regression analysis in which study drop-out
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(yes = denied further participation; no = stayed in the study) was the outcome variable and
gender, age, education, and depressive symptoms at baseline were predictors.
First, to compare conditions at every follow-up assessment on the continuous and
dichotomous outcomes, univariate tests were performed by using t-tests and Chisquare tests respectively. Second, the primary intervention effect for the continuous and
dichotomous outcome of depressive symptoms at one-year follow-up was analyzed in Mplus
6.1 (L. K. Muthén & Muthén, 1998-2010) by means of multiple regression analysis, in which
randomization differences and the clustering of participants in schools were accounted for.
The Intraclass Correlation Coefficient (ICC) at one-year follow-up was .022, and across all
assessments (baseline up to two years follow-up), the ICC was .036, range: .018 – .065. This
means that 2.2% and 3.6% of the variance in depressive symptoms could be explained by
school related aspects respectively.
For the continuous outcome only, baseline depressive symptoms were centered. The
analyses were conducted according to the completers only (CO) framework (N = 1,158), and
subsequently to the intent-to-treat (ITT) framework (N = 1,341). Completers only are the
adolescents that had completed baseline and the one-year follow-up assessment. For the ITT
analyses only, missing data were imputed 20 times by multiple imputation for the control
and intervention group separately as advised by Graham (2009). Imputation was done by
means of the predicting mean matching method in SPSS 19, based on all available data on
depressive symptoms from wave one to six. To accurately predict the standard errors, a
sufficient number of auxiliary variables were included in the imputation model and the model
was imputed several times (Graham, 2009). Auxiliary variables are variables that correlated
r = .50 – .60 with depressive symptoms, and were used as predictors of depressive symptoms
in the imputation model.
To analyze the effectiveness of OVK on the continuous outcome (the level of depressive
symptoms) across the two year follow-up period, Latent Growth Curve Modeling was
conducted in Mplus 6.1 (L. K. Muthén & Muthén, 1998-2010) in the ITT framework with imputed
data. Three different models were tested. In model one, single growth curves were assessed,
in which the intercept was set at post intervention and the slope included all other follow-up
assessments (six-, 12-, 18- and 24-months follow-up). Linear slopes (LS) and Quadratic slopes
(QS) were tested. The quadratic slope was only included when the mean and the variance of
the slope was significant. In all models, the residual variances of depressive symptoms were
free to vary and the intercepts of depressive symptoms were set equal to 0. In model two,
baseline depressive symptoms (centered), control variables (age, ethnicity, and education),
gender, and intervention condition were included to assess their effect on the intercept and
slope. In model three, the interactions of baseline depressive symptoms x condition and
gender x condition were included. Model fit was considered appropriate when RMSEA was
smaller than .05, and CFI was larger than .90. Since Chi-square results are less reliable with
large sample sizes, these are not reported (Raykov & Marcoulides, 2006).
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Results
The sample consisted of 1,390 students; see the Flow diagram for participant flow through
the study (Figure 5.1). Four schools (655 adolescents) were allocated to the intervention
condition; see Table 5.1 for demographic characteristics. Only 0.5% (three out of 655)
adolescents declined participation. The control condition consisted of five schools (735
adolescents) where only 1.4% (10 out of 735) declined to participate. Retention rates were
high across all assessments: 96.5%, 89.4%, 89.3%, 83.7%, 77.4%, and 84.5% of participants
completed the questionnaire at each assessment respectively. Generally, these high
participation rates underscored the universal character of the study.
Level of depressive symptoms and elevated levels of depressive symptoms yes/no
(CDI >= 13) were evenly represented in both conditions at baseline (Table 5.1). Lower education,
OR = 0.31, 95% CI = 0.18 – 0.52, p = .000, age, OR = 1.25, 95% CI = 1.01 – 1.54, p = .043, and
ethnicity OR = 0.67, 95% CI = 0.50 – 0.91, p = .009, were unevenly distributed across condition
and therefore we controlled for education, age, and ethnicity in subsequent analyses.
Compared to the overall population in the Netherlands, the sample comprised fewer
participants enrolled in pre-vocational secondary education (45.8% vs. 7.0% of all students).
This was due to the fact that only a few schools providing pre-vocational education agreed to
participate in the study. The percentage of adolescents included from ethnic minorities was
somewhat lower compared to the overall population, 16.9% compared to 20.3% respectively.
Attrition analyses showed that adolescents were more likely to decline further participation
in the study if they were female, OR = 0.50, 95% CI = 0.30 - 0.83, p = .007, or if they were in
the control condition, OR = 0.59, 95% CI = 0.36 - 0.96, p = .033. Further, participants were
less likely to drop out from the study when they were in PVSE compared to HGSE and PUE,
OR = 0.19, 95% CI = 0.07 - 0.51, p = .001, and when they were in HGSE compared to PVSE and
PUE, OR = 0.19, 95% CI = 0.01 - 0.38, p < .001.
Program fidelity was 80%, which is fairly high, and comparable to other studies measuring
fidelity through self-reports (Pössel, Martin, Garber, & Hautzinger, 2013). In a PRP prevention
program fidelity was measured by coding audio tapes of PRP lessons, and was about 80%
as well (Gillham et al., 2007). On average, adolescents were present during 14-15 of the 16
lessons, which is much higher than in most other studies on PRP (e.g., Chaplin et al., 2006;
Gillham et al., 2007). Of the adolescents participating in the study, 67.8% indicated that
they were present at the booster session. On average, adolescents did not like the program,
M = 1.58, SD = 0.69, Range = 1 – 4, they did not think the skills were useful, M = 1.96, SD = 0.85,
Range = 1 – 4, and the program did not made them feel happy, M = 1.48, SD = 0.67, Range =
1 – 4. In contrast, they thought the group atmosphere was rather safe to share their personal
experiences, M = 2.46, SD = 1.06, Range = 1 – 4. OVK group trainers reported that adolescents
were motivated, M = 2.64, SD = 1.07, Range = 1 – 5, applied the skills in daily life, M = 2.93,
SD = 0.83, Range = 1 – 5, and listened well to the group trainers, M = 3.21, SD = 1.25, Range = 1 – 5.
Group trainers pointed out that the groups were too large, M = 3.81, SD = 1.34, Range = 1 – 5,
but characterized the group atmosphere as safe, M = 3.09, SD = 1.28, Range = 1 – 5.
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figure 5.1 Participant Flow
Assessed for eligibility:
Schools n = 79
Enrollment
Assignment:
Schools: n = 9
Students: n = 1390
Intervention condition

Received intervention: n = 634
Loss to FU: n = 18
Reasons: Left school, illness, not
present.
Not willing to participate: n = 3
Reasons: Parents do not agree, not
mentioned.

Loss to FU: n = 25 (not present)
Discontinued participation: n = 0

Loss to FU: n = 42 (not present)
Discontinued participation: n = 7
Reasons: Left school, illness, not
mentioned.

Loss to FU: n = 78 (not present)
Discontinue participation: n = 10
Reasons: Left school, not willing to
participate, not mentioned.

Loss to FU: n = 141 (not present)
Discontinue participation: n = 15
Reasons: Left school, not willing to
participate, not mentioned.

Loss to FU: n = 43 (not present)
Discontinue participation: n = 14
Reasons: Not willing to participate,
not mentioned.

Baseline assigned:
Intervention: n = 655
Control: n = 735

Schools:
Excluded: n = 70
No interest in participating: n = 67
Other reasons: n = 3

Control condition

In control group: n = 707
Loss to FU: n = 18
Reasons: Left school, not present.
Not willing to participate: n = 10
Reasons: Parents do not agree, not
mentioned.
Post
Intervention: n = 634
Control: n = 707

Six-month FU
Intervention: n = 634
Control: n = 706

One-year FU
Intervention: n = 627
Control: n = 704

18-month FU
Intervention: n = 617
Control: n = 693

Two-year FU
Intervention: n = 602
Control: n = 686

Loss to FU : n = 72 (not present)
Discontinued participation: n = 1
Reason: left school

Loss to FU: n = 48 (not present)
Discontinued participation: n = 2
Reason: Not mentioned.

Loss to FU: n = 68 (not present)
Discontinue participation: n = 11
Not willing to participate:

Loss to FU: n = 71 (not present)
Discontinue participation: n = 7
Reasons: Left school, not willing to
participate.

Loss to FU: n = 47 (not present)
Discontinue participation: n = 14
Don’t want to participate: n = 9

Analysis
Analyzed ITT analyses: n = 634
Excluded from analyses: n = 0

Analyzed ITT analyses: n = 707
Excluded from analyses: n = 0
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table 5.1 Demographic Characteristics
Intervention Control
condition
condition
n = 634
n = 707
M (SD)

M (SD)

Total
N = 1,341
M (SD)

Gender (%)
47.5

47.1

47.3

Boys

52.5

52.9

52.7

13.95 (0.53)

13.86 (0.56)

13.91 (0.55)

Ethnicity (%)
79.0

86.8

83.1

Other Ethnicity

21.0

13.2

16.9

Education (%)

.015
11.4

3.1

7.0

HGSE (middle)

48.4

53.6

51.2

PUE (high)

40.2

43.3

41.8

Depressive symptoms
Elevated depressive symptoms (%)

.045
.002

Dutch

PVSE (low)

p
.601

Girls

Age (years)

Significant
difference
I-C

7.38 (5.62)
13.2

7.71 (5.77)
15.1

7.55 (5.70)
14.2

.430
.833

Note. Logistic regression analyses were used to calculate differences between I-C.
PVSE = pre-vocational secondary education (Dutch translation is VMBO), HGSE = higher
general secondary education (HAVO), PUE = and pre-university education (VWO).

Based on the univariate analyses (Table 5.2), adolescents in the intervention condition
showed somewhat more depressive symptoms immediately following intervention compared
to the control group, t(df ) = 1,195) = 1.86, p = .063. Moreover, adolescents in the intervention
condition were more likely to have elevated depressive symptoms at post intervention than
those in the control condition, χ² (1) = 7.03, p = .008. At all other follow-up assessments,
the intervention and control condition did not differ on level of depressive symptoms
and number of elevated depressed adolescents. The iatrogenic effect at post-assessment
disappeared when controlling for baseline depressive symptoms, gender, age, ethnicity,
school type, and the clustering of participants in schools; condition did not predict the level
of depressive symptoms at post-assessment in the completers only (CO), β = .03, SE = .05, p
= .283, and intent-to-treat framework (ITT), β = .06, SE = .05, p = .270. Also, condition did not
predict the number of adolescents reporting elevated levels of depressive symptoms at postassessment in both CO, OR = 1.56, 95% CI = 0.861 - 2.914, p = .139, and ITT analyses, OR = 0.50, 95%
CI = 0.90 - 3.02, p = .102. In all subsequent analyses, baseline depressive symptoms, gender,
age, ethnicity, school type, and the clustering of participants in schools were controlled.

14.1

%

7.5 (6.4)

M (SD)

I

13.9

%

7.9 (6.2)

M (SD)

C

I-C

.939

p

.392

p

6-month FU

17.7

%

8.3 (8.1)

M (SD)

I

18.8

%

8.8 (8.3)

M (SD)

C

I-C

.631

p

.333

p

One-year FU

18.1

%

8.3 (7.9)

M (SD)

I

19.4

%

8.9 (8.3)

M (SD)

C

I-C

.590

p

.282

p

18-month FU

M (SD)

C

20.2

%

16.5

%

8.4 (7.6) 8.0 (7.3)

M (SD)

I

Two-year FU

.103

p

.325

p

I-C

Note. Differences between conditions were tested with an independent sample T-test and a Chi-square test. I = intervention condition, C = control condition,
DS = depressive symptoms. In these analyses, the control variables, age, ethnicity, gender, school level and baseline depressive symptoms were not
included, and the clustering of data in schools was not taken into account.

14.9

.008

p

%

%

.063

p

I-C

8.4 (7.0) 7.7 (6.1)

M (SD)

M (SD)

Elevated DS 20.6

Depressive
Symptoms

C

I

Post

table 5.2 Difference in Intervention and Control Condition in Depressive Symptoms at Post Intervention and Follow-Up: CO Analyses
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At one-year follow-up, in the CO analyses the treatment and control condition did not
differ in the level of depressive symptoms (Table 5.3), condition: β = -.02, SE = .03, p = .653,
Cohen’s d = .06, 95% CI = -.06 – .17, nor in the number of participants with elevated depressive
symptoms, condition: OR = 0.94, 95% CI = 0.58 – 1.55, p = .819, NNT = 137. This pattern was the
same in the ITT analyses – depressive symptoms, condition: β = -.01, SE = .05, p = .829, Cohen’s
d = .02, 95% CI = -.08 – .13, elevated depressive symptoms, OR = 1.00, 95% CI = 0.60 – 1.65,
p = 0.992, NNT = 188.
In both CO and ITT analyses, a main effect of baseline depressive symptoms and elevated
depressive symptoms was found, indicating that higher levels of depressive symptoms or
having elevated levels of depressive symptoms at baseline was related to higher levels of
depressive symptoms and having elevated depressive symptom levels at one-year followup respectively. A main effect of gender was found in CO and ITT analyses, indicating that
boys compared to girls reported higher levels at one-year follow-up and showed a larger
increase in depressive symptoms; the same pattern was also observed for elevated levels of
depressive symptoms. In CO and ITT analyses it was found that adolescents in pre-vocational
secondary education (PVSE) were more likely to report elevated depressive symptoms
compared to adolescents in pre-university education (PUE). In CO analyses for level of
depressive symptoms only, it was found that receiving PVSE compared to PUE, and having
a non-native ethnic background were associated with more depressive symptoms. Neither
baseline depressive symptoms nor gender moderated OVK’s effectiveness.

Latent growth curve modeling testing the longitudinal effectiveness of OVK
Latent Growth curve modeling was conducted in the ITT framework. Since there was no variation
on the mean of the quadratic slope, M = -.001, p =.700, and the variance of the quadratic slope
was very small, σ² = .001, p =.001, only the linear slope was included in the models. The model
showed a reasonable fit across the 20 datasets, RMSEA: M = .059, SD = .005; CFI: M = .892,
SD = .016; SRMR: M = .045, SD = .004. At post-assessment, the mean level of depressive
symptoms was: intercept M = .30, p = .000. Depressive symptoms did not change across the
follow-up assessments, LS: M = .01, p = .341. The variance of the intercept and linear slope were
both significant, respectively: σ² = .03, p < .001; σ² = .002, p < .001, although small for the linear
slope. This indicates that there were differences between participants on the value at postassessment (intercept) and also some differences in the rate of change across the follow-up
period (LS).
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.05

.05

.04

.03

.02

.04

.03

.03

SE

p

.975

.883

.829

.000

.000

.275

.377

.217

.778
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.131

.131
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β

.03

-.01

-.02

.37

.12

.02

.02

.04

-.02

.03

.05

.03

.04

.02

.01

.04

.02

.02

SE

p

.390

.874

.653

.000

.000

.024

.658

.034

.380

CO (N =1,158)
R²

.14

.140

.139

3

2

1

Step

0.86

0.76

1.00

5.00

1.48

1.94

1.32

1.13

1.13

OR

0.44 – 1.71

0.46 – 1.25

0.60 – 1.65

3.57 – 7.01

1.12 – 1.97

1.21 – 1.97

0.94 – 1.87

0.75 – 1.70

0.87 – 1.45

95% CI

ITT (N = 1,341)

.112

.110

.109

R²

0.81

0.70

0.94

6.06

1.48

2.41

1.21

1.19

0.97

OR

0.53 – 1.25

0.48 – 1.04

0.58 – 1.55

4.69 – 7.84

1.17 – 1.87

1.52 – 3.83

0.82 – 1.79

0.79 – 1.79

0.80 – 1.17

95% CI

CO (N =1,158)

.115

.113

.113

R²

Dichotomous Outcome Elevated Depressive Symptoms

Note. ME = middle education, LE = lower education, DSB = depressive symptoms at baseline, G = gender, C = condition. Logistic regression analyses were used
for the dichotomous outcome elevated depressive symptoms. ITT = intent-to-treat, CO = completers only.

.001

C*DSB

.35

DSB

-.01

.11

Gender

C*G

.02

LE

3

.04

ME

-.01

.03

Ethnicity

Condition

.01

Age

β

2

1

Step

ITT (N = 1,341)

Continuous Outcome Depressive Symptoms

table 5.3 Regression Analysis Testing the Effectiveness of OVK in Reducing Depressive Symptoms and Elevated Depressive Symptoms at One-Year Follow-Up
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In our second model, the control and predictor variables were added. This model
showed a good fit across the 20 imputed datasets, RMSEA: M = .049, SD = .004; CFI: M =
.903, SD = .013; SRMR: M = .026, SD = .001. Condition was not associated with the intercept
or slope of depressive symptoms (Table 5.4), which means that adolescents in the control
and intervention group did not differ in level of depressive symptoms at post intervention
nor in the change across the follow-up assessments. Age, educational level, and baseline
depressive symptoms were related to depressive symptoms at post intervention and to
change across the follow-up assessments. Older adolescents and adolescents with higher
levels of depressive symptoms at baseline showed higher levels of depressive symptoms
at post intervention. Being older and reporting higher levels of depressive symptoms
at baseline were related to a decrease in depressive symptoms across the follow-up.
Adolescents in higher general secondary education (HGSE) reported fewer depressive
symptoms at post intervention, but showed an increase in depressive symptoms over time
compared to adolescents in PUE.
table 5.4 Estimates of Predictors and Control Variables for the Intercepts and Slopes of
Depressive Symptoms across Two-Year Follow-Up; Intent-To-Treat Analyses
Depressive Symptoms
Intercept
β (p-value)

Linear Slope
β (p-value)

Model 2
Age

.08

(.004)

-.12

(.000)

Ethnicity

.01

(.587)

.02

(.787)

Middle education

-.07

(.047)

.16

(.022)

Lower education

.02

(.759)

.10

(.548)

Gender

.07

(.077)

.04

(.619)

DS at B

.75

(.000)

-.22

(.000)

Condition

.02

(.642)

-.01

(.919)

Condition * gender

.08

(.137)

-.05

(.728)

Condition * DS at B

-.01

(.841)

.00

(.970)

Model 3

Note. Gender: girls = 0, boys = 1. DS = depressive symptoms. B = baselineOur third model
tested whether gender and baseline depressive symptoms moderated intervention
effects. This model showed a good fit, RMSEA: M = .049, SD = .004; CFI: M = .90,
SD = .013; SRMR: M = .025, SD = .001. As presented in Table 5.4, gender and baseline
depressive symptoms did not moderate intervention effects on the intercept or
slope of depressive symptoms.
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Ancillary analyses: Treatment fidelity and program characteristics as predictors of
OVK effectiveness
It was examined whether, within the intervention group, treatment fidelity and OVK program
characteristics were associated with depressive symptoms at one-year follow-up. In these
analyses we controlled for baseline depressive symptoms and the clustering of participants
in schools. None of the following variables were associated with prevention outcomes at
one-year follow-up: OVK group, β = -.001, SE = .08, p = .990, group trainer, β = -.01, SE = .03,
p = .737, and number of lessons attended, β = -.06, SE = .07, p = .400.
However, the degree to which adolescents felt the group atmosphere was safe to share
their personal experiences was associated with lower levels of depressive symptoms at oneyear follow-up, β = -.10, SE = .02, p < .001. This finding was also significant when the Bonferroni
correction for multiple testing was performed p < .05/11 = .0045. This variable explained 5.6%
additional variance in depressive symptoms at one-year follow-up in addition to the 12.4% of
variance explained by baseline depressive symptoms. None of the other adolescent feedback
variables and none of the group trainer feedback variables explained any of the variance in
level of depressive symptoms at one-year follow-up.

Discussion
In the present study, the longitudinal effectiveness of OVK as a universal school-based
depression prevention program for adolescents was investigated. At one-year follow-up
and across the two year follow-up period, neither the level of depressive symptoms nor the
number of adolescents reporting elevated levels of depressive symptoms differed across
conditions. Gender and depressive symptom level at baseline did not moderate intervention
effects, which implies that for both boys and girls, and for adolescents displaying high or low
levels of depressive symptoms at baseline, OVK did not prevent depressive symptoms over
the two year follow-up period. Univariate tests indicated that adolescents in the intervention
group reported higher levels of depressive symptoms and were more likely to experience
elevated levels of depressive symptoms. However, these differences at post intervention did
not appear when randomization differences and the clustering of participants in schools
were taken into account.
In contrast to other studies on PRP OVK was not effective in preventing depressive
symptoms in early adolescence. This finding might be explained by differences in the samples
studied. In previous studies demonstrating the effectiveness of PRP as a universal prevention
program, less than 25% of the originally targeted population participated (e.g., Chaplin et
al., 2006; Gillham et al., 2006; Gillham et al., 2007). As the accepted definition of “universal
prevention” is when all adolescents from a population are included (Merry et al., 2012), this
raises the question as to what extent these PRP trials can be considered universal. Similarly,
past PRP studies may have introduced a selection bias as adolescents in most studies actively
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chose to participate in PRP after school hours. In contrast, in the current study adolescents
participated in OVK during school hours through passive consent, but were free to withdraw
from the study. Although the mean level of depressive symptoms of the adolescents included
in the PRP trial by Gillham et al. (2007) were comparable to symptom levels in community
samples (Kovacs, 2001) and to the current study, the participants in Gillham et al. (2007) may
have differed from the current study on motivation to learn new skills, motivation to change
behavior, hopefulness, support from parents, and experienced burden. Because of these
differences, the participants in PRP may have benefited more from the program compared
to adolescents in the current trial, even though the attendance rates were higher in OVK
compared to PRP. These differences between the research samples potentially explain why
past studies on PRP rendered positive outcomes whereas the current study did not.
Differences related to how depressive symptoms were measured might also explain why
the current study did not render an effect. Universal studies (where 70% or more of the
population was included) that reported effects of CBT-based prevention did not use the CDI,
but used the CES-D and SBB-DES (Pössel et al., 2004; Pössel et al., 2008), or the RADS and the
BDI-II (Merry et al., 2004). Some universal programs led to decreases in depressive symptoms
when measured with the CDI, but these were studies which included less than 20% of the
targeted population (Chaplin et al., 2006; Gillham et al., 2007), were not randomized (Challen
et al., 2014), or found effects for high risk groups only (Cutuli, Chaplin, Gillham, Reivich, &
Seligman, 2006; Horowitz et al., 2007; Lowry-Webster, Barrett, & Dadds, 2001; Sheffield et al.,
2006; Stallard et al., 2012). Aspects related to the psychometric properties of the CDI might
partly explain these results. Recently, the CDI was found to be less sensitive and reliable
for detecting depressive symptoms in adolescents with low to mild levels of depressive
symptoms compared to in adolescents with clinical levels of depressive symptoms (Lee,
Krishnan, & Park, 2012). Since the majority of adolescents in universal prevention have low to
mild depressive symptoms, the CDI may not have been sensitive enough to detect changes
in depressive symptoms in our study.
Aspect of OVK’s program content could have also resulted in less favorable prevention
outcomes. For instance, some aspects of OVK’s program could be improved to make the
program more appealing to youth. First, the program might be too long; adolescents might
lose interest and motivation over the course of the program, and it has been found that longer
prevention programs have fewer positive outcomes (Stice et al., 2009). Second, the exercises
in OVK were often described as relatively boring by the students; adolescents would have
liked more active role playing exercises and to perform more exercises electronically. Third,
students pointed out that they would like to discuss more examples from their own lives
instead of the examples provided in the program. By discussing their own issues, the skills
taught by OVK might become more relevant and may more easily transfer to adolescents’
daily lives. Moreover, sharing emotional information could enhance group cohesion and
perceived group safety. Past research indicates that group cohesion is positively associated
with treatment outcomes (Crowe & Grenyer, 2008). In the current study, adolescents who felt
safe to share their experiences reported fewer depressive symptoms at one-year follow-up.
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Contrary to expectations and previous research on PRP, adolescents who reported
elevated depressive symptoms at baseline did not benefit more from OVK compared to
other adolescents. A factor that might explain these results could be the group climate. In
selective or indicated prevention, the group climate and content is different compared to in
universal contexts. In targeted programs, people share their stories and feel strengthened
by others because they realize that they are not the only one experiencing those feelings.
Sharing emotions increases the group’s intimacy which fosters group cohesion (Yalom
& Leszcz, 2008). In universal prevention groups, however, adolescents with high levels of
depressive symptoms might realize they are different from the rest, and may therefore not
share their experiences. Supporting this idea, when implemented as an indicated prevention
program, OVK was highly effective in reducing depressive symptoms in adolescent girls
who had subclinical or clinical symptom levels at baseline (Wijnhoven et al., 2014). In this
study, female students (13 – 14 years) received the first eight lessons of OVK in all-girl groups
that were held at school but outside school hours. In sum, it seems important to tailor the
program to the needs of the adolescents; the group composition, the number of lessons, the
topics addressed, and the context in which the program is provided should fit the needs of
the participating adolescents in order to effectively prevent depressive symptoms.

Strengths and limitations
The main strength of the current study is the randomized controlled design to test program
effectiveness (Schulz et al., 2010). Second, this is the first universal randomized controlled
study to test longitudinal outcomes of a prevention program based on PRP. Third we included
a large sample. Fourth, we were able to maintain response rates between 77.4% - 96.5% at
all six assessments. Finally, the theoretical basis of the program is strong, since it is based
upon evidence-based practices that can effectively reduce or prevent depressive symptoms
(Calvete et al., 2011; Klein, Jacobs, & Reinecke, 2007).
The fact that treatment fidelity was assessed by solely relying on self-reports can be
considered a limitation of the study, as group trainers may have the tendency to answer
in a socially desirable way. Preferably, program fidelity should be measured by taperecording lessons and scoring those lessons by independent coders. Still, group trainers
were frequently reminded of the importance of following the protocol and honestly
reporting program fidelity. Another limitation of the study was the inclusion of schools as
the unit of randomization instead of individuals, since this increased the risk of participant
characteristics differing across the intervention and control groups. To take this into account,
we checked for randomization differences and controlled for any differences in our analyses.
On the other hand, using schools as the unit of randomization minimizes contamination
between research conditions, since all adolescents included in a certain school are in the
same condition. A third limitation of this study was the use of only one self-report measure
of depressive symptoms. Although self-reports are a valid, reliable, and widely used method
to study depressive symptoms (Kovacs, 2001), reports from parents, teachers, and clinicians
could have provided a more comprehensive picture. Since the CDI might be less sensitive
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and reliable for detecting low to mild depressive symptoms, a different self-report measure
could have been used. Other limitations concern the generalizability of this study given that
relatively few participants followed pre-vocational secondary education (PVSE) in contrast to
higher educational levels, and relatively few adolescents with a different ethnic background
participated in the study. Generalizing our findings to the normal population should
therefore be done with caution.

Implication and future research
This study is not the first to report null effects for a universal prevention program designed
to prevent depressive symptoms (e.g. Sawyer, Harchak, et al., 2010). Although some studies
indicated short term effects (e.g., Spence et al., 2005), or even long term effects (Lock &
Barrett, 2003; Merry et al., 2004; Pössel et al., 2004; Pössel et al., 2013; Pössel et al., 2008;
Shochet et al., 2001), the impact of these effects on the lives of adolescents was often small.
Therefore, other approaches for preventing depression should be considered. For instance,
a stepped care approach could be promising, which incorporate a screening for depressive
symptoms for all adolescents, and targeted or indicated prevention provided to the ones
at need (Silverstone et al., 2015). Including a screening has several advantages, the ones
experiencing elevated levels of depressive symptoms are identified, it could increase
awareness of internalizing problems and hope for change, and it might creating a culture
in which internalizing problems can be talked about. Adolescents indeed show a decrease
in depressive symptoms following screening (Wijnhoven et al., 2014). However, in addition
to effectiveness studies, cost-effectiveness analyses should be conducted to reveal whether
it is worthwhile to implement a stepped care approach including a broad screening. With
respect to the mode of delivery of prevention programs, game-based interventions could be
included, since games have the potential to engage adolescents which could enable learning
and increase prevention effects (Granic, Lobel, & Engels, 2014). To further improve effective
selective and indicated depression prevention programs, future research should study the
moderators and mediators of these programs.

Conclusion
When implemented as a universal, school-based prevention program, OVK was not
effective at preventing depressive symptoms over the course of the two year follow-up.
Based on these and other previous studies, implementing universal depression prevention
programs and conducting new trials testing universal depression prevention programs is not
recommended.
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Abstract
The study investigated the long-term effectiveness of the adolescent cognitive
behavioral resiliency training Op Volle Kracht (OVK) on the secondary outcomes:
Anxiety symptoms, hopelessness, happiness, life satisfaction, optimism, coping,
self-efficacy, and school functioning. In addition, the study analyzed whether the
secondary outcomes moderated the intervention effect on depressive symptoms.
A two-condition (intervention and control) cluster randomized controlled trial was
conducted. All adolescents in the 8th grade were eligible to participate, unless they, or
their parents, declined their participation. Schools were the unit of randomization.
Missing data were imputed and intent-to-treat analyses was conducted. The results
were analyzed using Latent Growth Curve Modeling across the 24-months follow-up
period.
The total sample consisted of 1,341 adolescents (Mage =13.91 years, SD = 0.55, 47.3%
girls, 83.1% Dutch ethnicity). The intervention and control condition consisted of
634 adolescents from 4 schools and 707 adolescents from 5 schools, respectively.
OVK did not have an effect on depression, anxiety, hopelessness, happiness, and
life satisfaction, but promoted cognitive coping over the course of the follow-up
period. OVK showed small iatrogenic effects on optimism, active coping, social selfefficacy and school grades directly post intervention, but these effects disappeared
during the follow-up period. Finally, none of the outcome variables moderated the
intervention effect on depressive symptoms.
The universal resiliency training OVK was not effective in this Dutch sample.
Implications for research and practice were discussed.
Trial registration number: NTR2879. Funding: ZonMw.

key words: Depressive symptoms; depression; resilience; universal prevention; adolescence
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The percentage of adolescents who experience elevated levels of depressive symptoms
increases across adolescence from the age of 13, with girls showing a higher increase
compared to boys (Hankin & Abramson, 2001; Twenge & Nolen-Hoeksema, 2002). During this
period, the one-year point prevalence of a depression disorder increases as well (Costello,
Copeland, & Angold, 2011), and the lifetime prevalence rises from 8.4% at age 13 – 14 to
15.4% at age 17 – 18 (Merikangas, He, Brody, et al., 2010). Symptoms of depression negatively
impact social, peer and family functioning (Jaycox et al., 2009; Verboom et al., 2014), and are
associated with future depression disorder (Roza et al., 2003; Seeley et al., 2009). Considering
the increase in prevalence and the detrimental consequences, the prevention of depressive
symptoms is important.
Depression prevention programs directed at indicated and targeted population are more
likely to be effective in preventing depressive symptoms and more likely to yield in larger
effect sizes compared to universal approaches (for reviews see Calear & Christensen, 2010b;
Horowitz & Garber, 2006; Stice et al., 2009). However, a recent review indicated that universal
depression prevention could also be effective in preventing depressive symptoms (Merry,
Hetrick, et al., 2012). Effective depression prevention programs are often based on Cognitive
Behavioral Therapy (CBT). The need to investigate moderators of prevention effectiveness
has been emphasized (Garber, 2006), since we have only sparse information on who achieves
the best results from the CBT depression prevention programs. In addition, it is relatively
unclear whether CBT intervention and prevention programs affect the proposed mechanisms
of change in CBT, such as cognitive vulnerabilities, coping skills, and self-efficacy (Chu &
Harrison, 2007).
An example of an effective depression prevention program for indicated and targeted
populations is the Penn Resiliency Program (PRP). PRP has shown to reduce depressive
symptoms (Brunwasser et al., 2009), to reduce anxiety symptoms, and feelings of
hopelessness, and to promote active coping in targeted populations (Gillham et al., 2012).
Besides, in participants at high risk for depression, PRP promoted adaptive explanatory style
for positive events, and prevented depression, anxiety and adjustment disorders combined
(Gillham et al., 2006). PRP has shown to be less effective in universal trials and when delivered
by others than the research team members (Brunwasser et al., 2009). However, it has been
found that PRP reduces depressive symptoms at post intervention only implemented as
universal prevention and evaluated in a non-randomized trial (Challen et al., 2014).
Despite these promising results, the Dutch equivalent of PRP, Op Volle Kracht (OVK) has
not been found to be effective in preventing depressive symptoms at a two year followup implemented, either as universal prevention (Tak et al., 2016), or at one-year follow-up
implemented as selective depression prevention (Kindt et al., 2014). In addition, adolescent
baseline depressive symptom level and gender did not moderate universal prevention
effectiveness in these trials. In contrast, a short version of OVK implemented as indicated
prevention in girls only groups reduced depressive symptoms in adolescent girls at sixmonth follow-up (Wijnhoven et al., 2014).
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The current paper assessed possible moderators of universal depression prevention
effectiveness, analyzing whether baseline levels of anxiety, hopelessness, optimism,
happiness, life satisfaction, coping or self-efficacy moderated the effectiveness of OVK
in preventing depressive symptoms. In addition, the study analyzed the longitudinal
effectiveness of OVK in preventing anxiety symptoms and hopelessness, and in promoting
optimism, happiness, life satisfaction, adaptive coping, and self-efficacy.
The OVK program is an adapted version of the validated Penn Resiliency Program (PRP)
(Brunwasser et al., 2009; Gillham et al., 1995). The content, examples, layout en structure of
the program were adapted to suit the needs of Dutch adolescents (Tak et al., 2012). In the OVK
program, attention is directed at becoming aware of one’s thoughts, to recognize negative
thoughts, to challenge those thoughts and to change these negative thoughts into more
realistic and optimistic ones. In addition, adolescents learn to cope with their problems and
to improve their social skills and problem solving. Both programs are based on CBT (Beck,
1976), the ABC-model (A. Ellis, 1962), and the hopelessness theory of depression (Hankin et
al., 2001); as is described more elaborately in previous papers on OVK (Tak et al., 2016; Tak et
al., 2012).
With regard to moderators of the effectiveness of CBT depression prevention, researchers
have described that age and depressive symptom levels at baseline are positively associated
with prevention effects (Stice et al., 2009). In addition, only adolescents reporting high
baseline levels of hopelessness showed a decrease in depressive symptoms after completing
the prevention program (Gillham et al., 2012), and only adolescents reporting elevated levels
of anxiety, showed a reduction in depressive symptoms up to 12-month follow-up (LowryWebster et al., 2001). Therefore, we hypothesized that OVK will be effective in preventing
depressive symptoms among adolescents displaying high baseline levels of anxiety and
hopelessness.
Studies that assessed the proposed mechanisms of change of CBT-prevention programs
have shown contrasting results. It has been found that CBT-treatments effectively promote
cognitive change in adolescents displaying depression disorder but do not influence coping
in adolescents (Chu & Harrison, 2007). In contrast, CBT programs implemented as universal
and selective prevention and intervention did not affect attributional style or self-esteem,
but successfully reduced hopelessness (Mychailyszyn et al., 2012). Few studies have tested
whether CBT-prevention promotes positive outcomes, such as optimism, life satisfaction
and happiness during adolescence. This is important, since adults and adolescents who are
more optimistic are more resilient, more satisfied with life (Extremera et al., 2007; Seligman
et al., 2006), and less vulnerable to depression (Southwick et al., 2005). Besides, higher levels
of self-efficacy among adolescents (Muris, 2002), and the use of coping strategies such as
problem solving and reappraisal are associated with fewer depressive and anxiety symptoms
in adults and adolescents (Aldao et al., 2010). It has been found that CBT implemented as
indicated prevention promoted optimistic explanatory style as well as life satisfaction and
happiness, and reduced depressive and anxiety symptoms in adolescents up to six-month
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follow-up (Seligman et al., 2007). In addition, the improvements in explanatory style partly
mediated these prevention effects. The current study therefore hypothesized that OVK will
promote optimism, happiness, life-satisfaction, coping and self-efficacy.

Methods
Trial design and randomization
To test the longitudinal effects of the OVK program, a two arm parallel cluster randomized
controlled trial was performed with baseline, post, and follow-up assessments at six
months, one year, 18 months and at two years (Tak et al., 2016; Tak et al., 2012). Adolescents
were the unit of analysis, and to minimize contamination between research conditions, we
randomized schools to intervention or control condition (lessons as usual) with allocation
ratio of 1:1. The randomization was stratified for educational level and was performed by an
independent statistician. Schools and adolescents were not blind to condition. The ethics
committee of the Faculty of Social Sciences at the Radboud University Nijmegen approved
the research protocol and trial design (number 16122010), registered by the Dutch Trial
Registration (NTR2879).
To detect a low to medium effect (Cohen’s d = 0.20) at one-year follow-up on a
dichotomous outcome (CDI = >13 yes/no), while considering 20% attrition over the two year
follow-up period, the clustering of participants within schools, and loss of power due to
multiple imputation, the study needed to recruit 662 participants per condition (alpha < .05,
power = .80). The actual intervention group consisted of 4 schools and 655 adolescents of
whom only .05% declined participation (3 out of 655). The actual control group consisted of
5 schools and 735 adolescents of whom only 1.4% (10 out of 735) declined to participate. For
participant characteristics, see Table 6.1.

Procedure and participants
All adolescents in 8th grade of secondary schools preparing for vocational up to university
level were eligible to participate. Adolescents participated through passive consent, but
all adolescents were free to withdraw from the study at any time. Study outcomes were
assessed by administering 50-minute questionnaires to adolescents during school hours in
the classroom setting. Adolescents who were not present at school were asked by e-mail or
mail and subsequently by phone to complete the questionnaire at home. Adolescents who
completed questionnaires at their leisure time at home received a gift voucher of € 7.50 per
assessment. At one-year follow-up, five additional gift vouchers of € 20, - were allotted for
adolescents who were absent during the assessment at school to increase their participation
rate. At the two-year follow-up, all participants who completed the assessment received a
gift voucher of € 7.50.
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table 6.1 Baseline Characteristics
Intervention
Control condition Total
condition n = 634 n = 707
N = 1,341
M (SD)

M (SD)

M (SD)

Gender (%)

p
.601

Girls

47.5

47.1

47.3

Boys

52.5

52.9

52.7

Age (years)

14.0

(0.5)

13.9

(0.6)

13.9 (0.6)

Ethnicity (%)

.045
.002

Dutch

79.0

86.8

83.1

Other ethnicity

21.0

13.2

16.9

School level (%)
PVSE (Low)

Difference I-C

.015
11.4

3.1

7.0

HGSE (Middle)

48.4

53.6

51.2

PUE (High)

40.2

43.3

41.8

Primary outcome
Depressive symptoms

7.4

(5.6)

7.7

(5.8)

7.6 (5.7)

.430

Anxiety

6.6

(5.6)

6.9

(5.6)

6.8 (5.6)

.761

Hopelessness

3.5

(2.8)

3.6

(2.8)

3.5

(2.8)

.666

Happiness

7.9

(1.4)

7.8

(1.3)

7.8

(1.4)

.598

Life satisfaction

30.6

(7.2)

30.4

(6.8)

30.5

(7.0)

.675

Optimism

15.2

(4.2)

15.4

(4.0)

15.3 (4.1)

.008

Active coping

30.0

(7.2)

29.2

(6.9)

29.6

(7.1)

.570

Cognitive coping

27.6

(7.0)

27.0

(6.7)

27.3 (6.8)

.423

Distraction coping

17.8

(4.6)

17.5

(4.9)

17.7 (4.7)

.621

Avoidance coping

25.5

(5.7)

25.3

(5.6)

25.4 (5.7)

.544

Seeking support coping

18.7

(6.6)

18.3

(6.2)

18.5 (6.4)

.688

Academic self-efficacy

24.6

(5.3)

24.5

(5.2)

24.5

(5.3)

.776

Social self-efficacy

26.6

(4.3)

26.1

(4.3)

26.4 (4.3)

.299

Emotional self-efficacy

24.3

(5.2)

23.9

(5.1)

24.1

.316

Secondary Outcomes
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Ancillary outcomes
School grades

7.0

(1.1)

Classroom atmosphere

4.0 (0.7)

Alcohol use past
4-weeks %

21.0

Current smoking %
Truancy %

7.0

(1.1)

(1.1)

.638

4.0 (0.7)

.071

21.2

21.1

.975

5.4

6.1

5.8

.433

4.4

4.4

4.4

.889

3.9 (0.7)

7.0

Note. Logistic regression analyses were used to calculate differences between I – C. I =
intervention group, C = control group. PVSE = pre-vocational secondary education
(Dutch translation is VMBO), HGSE = higher general secondary education (HAVO), PUE
= pre-university education (VWO). Optimism was not significantly different between
conditions when tested separately (OR = 0.93, CI 95%: 0.79 – 1.08, p = .337).

Intervention
Adolescents in the intervention condition received the program OVK consisting of 16 weekly
50-minute lessons of offered during the ‘mentor lesson’ from February 2011 until June 2011.
During the mentor lesson, the mentor from each class discusses school related aspects, such
as school activities and classroom atmosphere. In the intervention group, classrooms were
split to create groups of 10 – 16 students. In some schools, teachers created these groups
to ensure that the children who were most likely to cause trouble were evenly distributed
across the OVK intervention groups. The control condition received lessons as usual. The
OVK prevention program is based on the Penn Resiliency Program (Gillham et al., 1995).
Adaptations in content, structure and layout were made to match the interests and culture
of the Dutch adolescent population. The first part of the program covers CBT principles
and the second part focuses on coping, decision-making and problem. During the lessons,
adolescents received classical instruction, and practiced the skills by means of role-plays,
skits, and discussions. Subsequently, they completed pen and paper assignments in their
personal OVK workbook. To foster the internalization and generalization of the skills learned,
every lesson included homework assignments. The program included a two-hour booster
session which was delivered after the assessment at six months. During the booster session
adolescents rehearsed the main principles of OVK by watching a music performance about
resiliency and by writing a poem about what they learned from OVK (see Tak et al., 2012, for
a detailed program description). Ten psychologists (1 per group) with varying experience in
Cognitive Behavioral Therapy and teaching administered OVK. One trainer was the principal
author of this paper. All OVK group trainers completed a five-day OVK training in advance.
Two experienced psychologists, who were trained by members of the Penn Resiliency Team,
provided the OVK training. The number of OVK groups per trainer ranged from five to nine
(M = 5.67, SD = 1.40). Program fidelity was monitored by organizing two meetings for group
trainers with the OVK developers and research staff. The program fidelity was measured
using self-reports, which were completed by group trainers after every OVK lesson.
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Measures
Two independent researchers translated the scales for anxiety, hopelessness, optimism,
life satisfaction, happiness and self-efficacy into Dutch; subsequently, they discussed and
solved any translation disagreements.
Depressive symptoms. The primary outcome is the level of depressive symptoms
measured with the Dutch version of the Children’s Depression Inventory (CDI) (Kovacs,
1985; Timbremont et al., 2008), which has been shown to be reliable and valid (Evers et al.,
2009-2011). Depressive symptoms were measured six times, at baseline and every followup assessment, up to two years follow-up. For each of the 27 items, adolescents had to
indicate, which of the three statements best describes how they felt in the past two weeks.
For example, ‘I am sad sometimes’ = 0, ‘I am often sad’ = 1, and ‘I am sad all the time’ = 2.
Depressive symptoms sum scores ranged from 0 – 54. The reliability of all assessments was
high, with Cronbach’s alpha ranging from .84 – .91. Due to ethical considerations, item nine,
which measures suicidal thoughts and ideation, was omitted from the questionnaire after
the baseline assessment. To facilitate comparison with other studies, the sum scores were
adjusted after omitting item nine by multiplying the mean item score times 27.
Anxiety. Adolescents’ anxiety at baseline up to two years follow-up was assessed by the
Revised Children’s Manifest Anxiety Scale (RCMAS), which has been found to be reliable and
valid (C. R. Reynolds & Paget, 1983; C. R. Reynolds & Richmond, 1978, 1997). Adolescents had to
indicate whether they agreed, yes = 1, no = 0, with 28 items included in the scale. Examples of
anxiety items are, ‘I am afraid of a lot of things’, or ‘I am nervous’. The anxiety scores ranged
from 0 – 28. Reliability was good to excellent on all assessments, with Cronbach’s alpha
ranging from .88 – .92.
Hopelessness. Hopelessness at baseline up to two years follow-up was assessed with the
Beck Hopelessness Scale (BHS), which has shown to have good reliability and validity (Beck et
al., 1974; Steed, 2001). The scale consists of 20 items, for example, ‘I look forward to the future
with hope and enthusiasm’. Adolescents had to indicate whether the item was ‘true’ = 1 for
them, or ‘not true’ = 0. The hopelessness scores ranged from 0 – 20. Acceptable to good levels
of reliability were obtained on all assessments, with Cronbach’s alpha ranging from .73 – .81.
Happiness. Adolescents’ level of happiness at baseline up to two years follow-up was
measured with the Cantril Ladder (Cantril, 1946). Adolescents were asked to mark the
number that best corresponds with how they felt about their life at that moment. The ladder
ranged from 0 = ‘very unhappy’, to 10 = ‘very happy’. This one item measure is reliable and
valid (Abdel-Khalek, 2006).
Life satisfaction. Life satisfaction at baseline up to two years follow-up was measured
with the Students Life Satisfaction Scale (SLSS) (Huebner, 1991). This is a reliable and valid
measure (Seligson, Huebner, & Valois, 2003), and consists of seven items measured on a
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6-point Likert-scale, ranging from ‘strongly disagree’ = 1, ‘to strongly agree’ = 6. The sample
items are: ‘My life is going well’ and ‘I have what I want in life’. Life satisfaction scores ranged
from 7 – 42. Cronbach’s alpha ranged from .86 – .88, which indicates good reliability across
the study.
Optimism. The level of optimism at baseline up to two years follow-up was assessed
by the Life-Orientation Test Revised (LOT-R), which is a reliable and valid measure (Scheier
et al., 1994). The scale consists of six optimism items and four filler items measured on a
5-point Likert-scale, ‘strongly disagree’ = 0, ‘to strongly agree’ = 4. An example item is, ‘In
uncertain times I usually expect the best’. Optimism scores ranged from 0 – 24. Reliability
was acceptable on all assessments, with Cronbach’s alpha ranging from .63 – .75.
Coping. Adolescents’ coping at baseline up to 18 months follow-up was measured with the
Dutch version of the Children Coping Strategies Checklist-Revised (CCSC-R), which is a reliable
and valid measure (Boo & Wicherts, 2007). Adolescents had to respond to 54 statements that
all started with, ‘If I have a problem, I…, followed by different scenarios, such as ‘Tell others
how I like to solve the problem’. Adolescents had to indicate how often they responded in this
way and choose between one of the 4 responses, ‘almost never’ = 1, ‘sometimes’ = 2, ‘often’ =
3, ‘almost always’ = 4. The questionnaire consists of five subscales, active coping (12 items),
for example, ‘Do something to make things better’, cognitive coping (12 items), for example,
‘Tell yourself that you know what to do’, distraction coping (nine items), for example, ‘Play
sports’, avoidance coping (12 items), for example, ‘Just forget about it’, and seeking support
coping (nine items), for example, ‘Tell others how you feel about the problem’. All coping
scales achieved good reliability on all assessments. Cronbach’s alpha for active coping ranged
from .88 –.91. Cronbach’s alpha for cognitive coping ranged from .87 – .91. Cronbach’s alpha for
distraction coping ranged from .74 – .79. Cronbach’s alpha for avoidance coping ranged from
.73 – .85. Cronbach’s alpha for support seeking coping ranged from .91 – .93.
Self-efficacy. Academic, social and emotional self-efficacy was assessed with the SelfEfficacy Questionnaire (SEQ) (Muris, 2001), at baseline up to the 18 months follow-up. The
measure has been found to be reliable and valid. This questionnaire consists of three subscales
academic, social, and emotional self-efficacy, each measured with seven items. Adolescents
had to indicate on each item how well they thought they could perform the task or the skill
on a 5-point Likert scale, ranging from 1 = not at all, to 5 = very well. Subscale sum scores
ranged from 7 – 35. An example item assessing academic self-efficacy is, ‘How well do you
succeed in finishing all your homework every day?’. Cronbach’s alpha ranged from .86 – .90. A
sample item of social self-efficacy is, ‘How well do you succeed in staying friends with other
children?’. Cronbach’s alpha ranged from .79 – 91. A sample item for emotional self-efficacy is,
‘How well do you succeed in becoming calm again when you are very scared?’. The subscale
showed good reliability; on all assessments with Cronbach’s alpha ranging from .85 – .91.
School grades. Adolescents had to report the last grade they obtained on Dutch, English,
Mathematics, Environmental Studies, Economics and Biology tests. Since not all adolescents
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took all courses, the mean grade was calculated for the subjects they took. Mean grades
ranged from 0 – 10.
Classroom atmosphere. Three items were constructed to assess the relationship with
classmates: ‘My classmates like to be together’, ‘My classmates are friendly and helpful’, ‘My
classmates accept me’. Adolescents could answer on a 5-point liker scale, ranging from 1 =
strongly disagree to 5 = to strongly agree. Subscale sum scores ranged from 5 – 15. The scale
was reliable, with Cronbach’s Alpha ranging from .76 – .90 across assessments.
Alcohol consumption. Adolescents had to indicate how many alcoholic beverages they
drank during the past four weeks. Since the variable showed a largely skewed distribution
and transformations did correct the skewness, the answers were dichotomized: I drank
alcohol in the past four weeks, 1 = yes, 0 = no.
Current smoking. Adolescents reported whether they currently smoked: Yes = 1, no = 0.
Truancy. Adolescents reported the number of lessons they skipped. Since this variable
had a largely skewed distribution and transforming the data did not improve the skewness,
the data was dichotomized: Truancy yes = 1, truancy no = 0.

Strategy of analyses
Differences at baseline between intervention and control condition in gender, age, school
level, ethnicity, and outcome variables were assessed with logistic regression analysis and
controlled for in subsequent analyses. Predictors of attrition across follow-up assessments
were estimated with logistic regression analysis. For educational level, two dummy variables
were created: Lower education consisted of pre-vocational secondary education (PVSE) = 1
(which is in Dutch: VMBO) versus higher general secondary education (HGSE) = 0 (HAVO),
and pre-university education (PUE) = 0 (VWO) (Dutch Ministry of Education, 2014). Middle
education consisted of HGSE = 1, versus PVSE = 0, and PUE = 0.
The longitudinal effectiveness of OVK was analyzed based on the intent-to-treat (ITT)
framework (N = 1,341). Missing data were imputed 20 times, based on all available data
on depressive symptoms from wave one to six. Auxiliary variables were included in the
models and the imputation was done separately for the control and intervention groups.
These decisions were made since imputing the model several times and including auxiliary
variables leads to more accurate standard error estimates (Graham, 2009). Imputations were
done by multiple imputation using the predictive mean matching method in SPSS 19. The
intra-class correlation coefficient (ICC) for all outcome measures was calculated and ranged
from .00 to .14 with a mean of .02, which implies that 2% of the variance in the outcomes
was explained by school related aspects. Therefore, all LGCM analyses controlled for the
clustering of participants in schools.
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To test the longitudinal effectiveness of OVK on depressive symptoms and secondary
and ancillary outcomes, Latent Growth Curve Modeling (LGCM) was performed using Mplus
(L. K. Muthén & Muthén, 1998-2010). First, single growth curves were assessed from postassessment up to 18-month or two-year follow-up, depending on the number of follow-up
assessments available for the outcome variable. This was done by estimating the postassessment level (intercept), and change over the follow-up period (slope) for all outcomes.
Second, the model was assessed including study condition as predictor, as well as the control
variables age, ethnicity, school level, gender, and the baseline level of the outcome variable.
Linear and quadratic slopes were tested, but since the variance of the quadratic slope was
not significant for any of the outcomes, the quadratic slope was not included in the models.
The model was considered to have a good fit when the fit indices were RMSEA < .05, CFI > .90.
Since the chi-square value is less reliable with large sample sizes, it was not reported (Raykov &
Marcoulides, 2006). The analyses aimed to assess whether the secondary outcomes moderated
the relation between the preventive effect of OVK and depressive symptoms over the two-year
follow-up period. In these analyses, we controlled for multiple testing by applying a Bonferroni
correction. The analyses for the secondary and ancillary outcomes were exploratory. Therefore,
to minimize the risk on a Type II error, no Bonferroni correction was applied.

Results
From the 79 schools that were approached to participate in this project, 12 schools showed
initial interest, and nine schools eventually agreed to participate. Four schools were allocated
to the intervention condition (655 adolescents) and five schools to the control condition (735
adolescents). The intervention group consisted of 51 OVK groups of 10-16 students (Mode =
12). Only 1.0% (13 of 1,390) of the potential participants declined participation at baseline,
and an additional 2.6% (36 of 1,390) did not complete the baseline assessment for various
reasons (see Figure 6.1 for the flow diagram). Attrition rates were low; the percentage of
participants completing the questionnaire at baseline, post, six-month, one- year, 18-month
and two-year follow-up were 96.5%, 89.4%, 89.3%, 83.7%, 77.4%, and 84.5%, respectively.
Overall, 1,341 participants who completed baseline assessments, 634 from the intervention
condition and 707 from the control condition, were include in the analyses.
Baseline characteristics are presented in Table 6.1. Some variables were distributed
unevenly across conditions and were controlled for in subsequent analyses: PVSE versus
HGSE and PUE (OR = 0.31, 95% CI = 0.18 - 0.52, p <.001), age (OR = 1.24, 95% CI = 1.01 - 1.53, p
= .045), and ethnicity (OR = 0.62, 95% CI = 0.46 - 0.83, p = .002). Attrition analyses showed
that across all follow-up assessments, girls (OR = 0.50, 95% CI = 0.30 - 0.83, p = .007) and
adolescents in the control condition (OR = 0.59, 95% CI = 0.36 - 0.96, p = .033) were more likely
to decline further participation. In addition, adolescents in PVSE were less likely to decline
further study participation compared to HGSE and PUE (OR = 0.19, 95% CI = 0.07 - 0.51, p =
.001). Moreover, adolescents in HGSE were less likely to decline further study participation
compared to PVSE and PUE (OR = 0.19, 95% CI = 0.01 - 0.38, p < .001).
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figure 6.1 Participant Flow
Assessed for eligibility:
Schools n = 79
Enrollment
Assignment:
Schools: n = 9
Students: n = 1390
Intervention condition

Received intervention: n = 634
Loss to FU: n = 18
Reasons: Left school, illness, not
present.
Not willing to participate: n = 3
Reasons: Parents do not agree, not
mentioned.

Loss to FU: n = 25 (not present)
Discontinued participation: n = 0

Loss to FU: n = 42 (not present)
Discontinued participation: n = 7
Reasons: Left school, illness, not
mentioned.

Loss to FU: n = 78 (not present)
Discontinue participation: n = 10
Reasons: Left school, not willing to
participate, not mentioned.

Loss to FU: n = 141 (not present)
Discontinue participation: n = 15
Reasons: Left school, not willing to
participate, not mentioned.

Loss to FU: n = 43 (not present)
Discontinue participation: n = 14
Reasons: Not willing to participate,
not mentioned.

Baseline assigned:
Intervention: n = 655
Control: n = 735

Schools:
Excluded: n = 70
No interest in participating: n = 67
Other reasons: n = 3

Control condition

In control group: n = 707
Loss to FU: n = 18
Reasons: Left school, not present.
Not willing to participate: n = 10
Reasons: Parents do not agree, not
mentioned.
Post
Intervention: n = 634
Control: n = 707

Six-month FU
Intervention: n = 634
Control: n = 706

One-year FU
Intervention: n = 627
Control: n = 704

18-month FU
Intervention: n = 617
Control: n = 693

Two-year FU
Intervention: n = 602
Control: n = 686

Loss to FU : n = 72 (not present)
Discontinued participation: n = 1
Reason: left school

Loss to FU: n = 48 (not present)
Discontinued participation: n = 2
Reason: Not mentioned.

Loss to FU: n = 68 (not present)
Discontinue participation: n = 11
Not willing to participate:

Loss to FU: n = 71 (not present)
Discontinue participation: n = 7
Reasons: Left school, not willing to
participate.

Loss to FU: n = 47 (not present)
Discontinue participation: n = 14
Don’t want to participate: n = 9

Analysis
Analyzed ITT analyses: n = 634
Excluded from analyses: n = 0

Analyzed ITT analyses: n = 707
Excluded from analyses: n = 0
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The OVK prevention was delivered according to the manual, since the treatment fidelity
was 80%, according to the group trainers. Adolescents participated on average in 14-15 out of
16 lessons, and 67.8% (n = 430) of the intervention group attended the booster session that
was provided after the assessment at six months follow-up.

Moderation of secondary outcomes on OVK effectiveness on depressive symptoms
OVK was not effective in preventing depressive symptoms (Table 6.2). For a more elaborative
discussion about the effectiveness of OVK on depressive symptoms see (Tak et al., 2016).
Moderation analyses revealed that none of the secondary outcome variables, anxiety,
hopelessness, happiness, life satisfaction, optimism, coping, self-efficacy, moderated the
effect of OVK on depressive symptoms. A Bonferroni correction was applied since 13 tests
were performed. Alpha’s were considered significant if smaller than .05 / 13 = .0038.
table 6.2 S tandardized Estimates of Predictors, Control Variables, and Moderation of
Condition on the Intercept and Slope of Depressive Symptoms across the Two-Year
Follow-Up Period
Intercept

Slope

β (p-value)

β (p-value)

RMSEA

CFI

.049

.903

Control variables
Age

0.077

(.004)

-0.115

(.000)

Ethnicity

0.011

(.587)

0.021

(.787)

-0.065

(.047)

0.164

(.022)

Low education

0.017

(.759)

0.103

(.548)

Gender

0.073

(.077)

0.043

(.619)

Depressive symptoms baseline

0.751

(.000)

-0.217

(.000)

Condition

0.020

(.642)

-0.011

(.919)

Anxiety

0.244

(.000)

-0.033

(.699)

Hopelessness

0.046

(.387)

0.095

(.140)

Happiness

-0.086

(.130)

0.036

(.817)

Life satisfaction

-0.110

(.030)

-0.038

(.828)

Optimism

-0.089

(.056)

-0.022

(.771)

Active coping

-0.047

(.302)

0.039

(.585)

Cognitive coping

-0.087

(.001)

0.003

(.961)

Middle education

Moderation secondary outcomes
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Distraction coping

-0.018

(.373)

-0.045

(.512)

Avoidance coping

-0.009

(.763)

0.015

(.788)

Seeking support coping

-0.030

(.381)

0.054

(.358)

Academic self-efficacy

-0.119

(.002)

0.035

(.588)

Social self-efficacy

-0.012

(.755)

-0.056

(.598)

Emotional self-efficacy

-0.053

(.289)

-0.039

(.624)

Condition X anxiety

-0.047

(.277)

0.007

(.941)

.050

.900

Condition X hopelessness

0.011

(.773)

-0.032

(.633)

.050

.898

Condition X happiness

0.043

(.314)

-0.013

(.907)

.047

.905

Condition X life satisfaction

0.025

(.605)

0.015

(.889)

.046

.907

Condition X optimism

-0.008

(.824)

0.039

(.565)

.048

.906

Condition X active coping

-0.002

(.958)

-0.029

(.667)

.049

.903

0.027

(.376)

0.019

(.768)

.048

.907

Condition X distraction coping

-0.004

(.864)

0.083

(.145)

.047

.908

Condition X avoidance coping

0.035

(.385)

0.065

(.156)

.047

.907

Condition X seeking support
coping

-0.015

(.688)

-0.046

(.419)

.048

.906

0.014

(.680)

-0.066

(.320)

.047

.908

Condition X social self-efficacy

-0.059

(.171)

0.036

(.635)

.047

.905

Condition X emotional self-efficacy

-0.026

(.457)

-0.002

(.976)

.047

.907

Condition X cognitive coping

Condition X academic self-efficacy

Note. Gender: female = 0, male = 1, Ethnicity: Dutch = 0, not Dutch = 1. Condition: 0 = control
group, 1 = intervention group. Middle education: HGSE = 1, PVSE and PUE = 0. Lower
education: PVSE = 1, HGSE and PUE = 0. Since 13 tests were performed, a Bonferroni
correction was applied: alpha = .05 / 13 = .0038.

Latent growth curve model findings for primary, secondary, and ancillary outcomes
First, the models for depression (primary outcome), anxiety, hopelessness, happiness, life
satisfaction, optimism, coping, self-efficacy (secondary outcomes), grades, classroom
atmosphere, alcohol use, smoking, and truancy (ancillary outcomes) were tested without the
predictor and control variables in Model 1. For all outcome variables, model 1 had a reasonable
to good fit, as can be seen in Table 6.3. The variance of the intercept was significant for all
outcomes, indicating individual differences at post-assessment on the outcome variables. For
avoidance coping, alcohol use during the past 4-weeks and current smoking, the variance of
the slope was not significant, indicating no differences in participants in the rate of change
on these variables across the follow-up period. Therefore, LGCM was not conducted for these
outcomes.
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table 6.3 Model 1 for Depressive Symptoms, Secondary Outcomes, and Ancillary Outcomes
S (p)
PO Depressive symptoms

.005

(.341)

Var (S) (p)
.002

(.000)

Var (I) (p)
.032

(.000)

RMSEA

CFI

.059

.892

SO Anxiety symptoms

.003

(.145)

.001

(.010)

.027

(.000)

.032

.968

Hopelessness

.007

(.044)

.001

(.000)

.014

(.000)

.044

.993

Happiness

-.018

(.210)

.072

(.000)

1.074

(.000)

.034

.973

Life satisfaction

-.021

(.140)

.025

(.000)

.531

(.000)

.044

.989

Optimism

.015

(.178)

.013

(.000)

.212

(.000)

.058

.961

Active coping

-.016

(.357)

.011

(.004)

.186

(.000)

.057

.962

Cognitive coping

-.009

(.416)

.016

(.001)

.204

(.000)

.067

.948

Distraction coping

-.014

(.114)

.007

(.004)

.156

(.000)

.069

.949

Avoidance coping

-.005

(.415)

.006

(.061)

.115

(.000)

.060

.954

Seeking support coping

.014

(.194)

.018

(.000)

.318

(.000)

.044

.983

Academic self-efficacy

-.060

(.000)

.018

(.020)

.285

(.000)

.043

.942

Social self-efficacy

-.041

(.064)

.025

(.006)

.237

(.000)

.053

.947

Emotional self-efficacy

-.041

(.002)

.026

(.008)

.278

(.000)

.031

.970

-.081

(.001)

.035

(.000)

.611

(.000)

.050

.771

AO School grades
Classroom atmosphere

.010

(.714)

.020

(.000)

.288

(.000)

.039

.978

Alcohol use past 4-weeks

.353

(.005)

.080

(.359)

.734

(.000)

.036

.984

Current smoking

-.038

(.896)

.160

(.605)

.582

(.001)

.032

.989

Truancy

.205

(.017)

.029

(.013)

.559

(.000)

.010

.998

Note. For dichotomous outcomes the WLSMV estimator was used, and unstandardized
regression coefficients were provided, since Mplus does not provide standardized
values for imputed data. S = slope, I = intercept, var = variance, PO = primary outcome,
SO = secondary outcomes, AO = ancillary outcomes.
Second, for the primary, secondary, and ancillary outcomes, Model 2 included study
condition as predictor, and age, ethnicity, school level, gender, and the baseline level
of the outcome variable as control variables. As can be seen in Table 6.4, OVK condition
showed an iatrogenic effect on the intercept (the post-assessment) of optimism, active
coping, social self-efficacy and school grades. At post-assessment (immediately following
the intervention), adolescents in the intervention condition reported less optimism
(intervention group: M = 14.65, SD = 3.90; control group: M = 15.80, SD = 4.07; Cohen’s d =
.29), less active coping (intervention group: M = 28.87, SD = 7.37; control group: M = 30.23,
SD = 6.94; Cohen’s d = .19), less social self-efficacy (intervention group: M = 25.63, SD = 5.67;
control group: M = 26.58, SD = 4.21; Cohen’s d = .19), and lower school grades (intervention
group: M = 7.07, SD = 1.70; control group: M = 7.22, SD = 1.40; Cohen’s d = .09). In contrast,
OVK condition was positively associated with the slope of active coping and social selfefficacy, indicating that from post-assessment to 18-month follow-up, the iatrogenic effect
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of active coping and social self-efficacy diminished, since the intervention group showed a
larger increase compared to the control group during this period. At 18-month follow-up, the
intervention group did not differ in active coping (β = 0.036, SE = 0.045, p = .415; Cohen’s d =
.11; intervention group: M = 29.69, SD = 6.67; control group: M = 28.95, SD = 6.89) or on social
self-efficacy (β = 0.060, SE = 0.052, p = .253; Cohen’s d = .12; intervention group: M = 25.78, SD =
5.05; control group: M = 25.17, SD = 5.33) compared to the control group.
table 6.4 M
 odel 2: Standardized Estimates of OVK Condition on the Intercept and Slope
of Secondary and Ancillary Outcomes across the Two-Year Follow-Up Period
Intercept

Slope

β (p-value)

β (p-value)

RMSEA

CFI

Condition as predictor
SO Anxiety

-0.028

(.436)

0.079

(.303)

.037

.962

Hopelessness

0.088

(.068)

-0.008

(.947)

.042

.952

Happiness

0.070

(.089)

-0.026

(.599)

.032

.971

Life satisfaction

0.038

(.238)

-0.044

(.569)

.035

.980

Optimism

-0.098

(.005)

0.024

(.765)

.047

.954

Active coping

-0.144

(.002)

0.257

(.010)

.049

.955

Cognitive coping

-0.001

(.975)

0.120

(.042)

.044

.969

0.078

(.077)

-0.021

(.828)

.047

.953

Seeking support coping

-0.026

(.545)

0.061

(.415)

.037

.980

Academic self-efficacy

-0.022

(.367)

0.101

(.194)

.040

.952

Social self-efficacy

-0.135

(.000)

0.229

(.039)

.040

.960

Emotional self-efficacy

-0.038

(.093)

0.067

(.288)

.035

.960

-0.175

(.003)

.092

(.353)

.044

.843

-0.026

(.861)

-.055

(.757)

.030

.959

-0.152

(.462)

-.022

(.879)

.014

.979

Distraction coping
Avoidance coping

AO School grades
Classroom atmosphere
Alcohol use past 4-weeks
Current smoking
Truancy

Note. Condition: 0 = control group, 1 = intervention group. SO = secondary outcomes, AO
= ancillary outcomes. In these analyses, control variables, baseline levels of outcome
variables, and school clustering was taken into account. For the dichotomous outcome
‘Truancy’ the WLSMV estimator was used, and unstandardized regression coefficients
were provided. Significant effects are presented in bold.
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Although OVK condition was not associated with the slope of school grades or optimism
across follow-up, adolescents did not differ significantly in school grades at two-year followup (β = -0.068, SE = 0.043, p = .112; Cohen’s d = .17; intervention group: M = 6.56, SD = 1.01;
control group: M = 6.73, SD = 0.99) or in optimism at two-year follow-up (β = -0.076, SE = 0.043,
p = .078; Cohen’s d = .18; intervention group: M = 15.40, SD = 4.27; control group: M = 16.14, SD
= 4.10) compared to the control group. In addition, OVK condition was positively associated
with the slope of cognitive coping from post-assessment up to 18-month follow-up, which
indicated that OVK promoted the use of cognitive coping during the follow-up period. At
18-month follow-up the intervention group reported significantly more cognitive coping
compared to the control group (β = 0.095, SE = 0.031, p = .002; Cohen’s d = .23; intervention
group: M = 28.39, SD = 6.50; control group: M = 26.84, SD = 7.04).

Discussion
Overall, the OVK depression prevention and resiliency training tested in a universal
adolescent sample was not effective in preventing depression, anxiety, and hopelessness
and in promoting optimism, life satisfaction, happiness, adaptive coping and self-efficacy.
Baseline levels of secondary outcomes did not moderate the OVK effectiveness in preventing
depressive symptoms. It should be noted that immediately following OVK, the intervention
group reported less optimism, less active coping, less social self-efficacy and lower school
grades, but these effect sizes were considered small or trivial and these iatrogenic effects
diminished over the follow-up period. Besides these iatrogenic effects, OVK had a small
positive effect on cognitive coping, since adolescents in the intervention group reported a
stronger increase in cognitive coping over the follow-up period, and reported significantly
higher levels of cognitive coping at 18-month follow-up, compared to the control group.
Factors related to study design and characteristics of the OVK program might explain
why OVK was not successful in preventing negative development and promoting positive
development. In previous studies, the PRP program has never been tested in a strictly
universal trial with a randomized design. As discussed in the primary outcome paper of OVK
(Tak et al., submitted), the universal trials in which a preventive effect of PRP on depressive
symptoms is reported included less than 20% of the addressed population, included
participants through active consent, and provided the program after school hours (Chaplin
et al., 2006; Gillham et al., 2006; Gillham et al., 2007). In the current trial, more than 96% of
the addressed sample participated in the OVK program through passive consent, and OVK
was provided as a regular lesson during school hours. Adolescents who chose to participate
in a study in their leisure time might differ from adolescents in the current trial on various
characteristics such as motivation to participate, psychological burden, and support from
parents, although mean depressive symptom levels of adolescents in the current trial did
not differ from the ones in these PRP trials.
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Second, characteristics of the sample could partly explain why OVK was not effective as a
prevention program. The adolescents in the current study did not actively chose to participate
in the OVK program, and they reported on average few depressive and anxiety symptoms,
low levels of hopelessness and low levels of maladaptive coping. Therefore, OVK might have
made them aware of their own negative cognitions and shortcomings in coping, since OVK
focused on coping with stressful daily events and on changing negative thoughts into more
helpful ones. This awareness might have made adolescents feel more insecure about their
own capacities. This might have resulted in a small but negative effect on optimism, social
self-efficacy, active coping strategies, and even lower grades. Some other universal studies
have also reported iatrogenic effects of universal CBT-prevention on depressive symptoms
(Kindt et al., 2014; Pössel et al., 2013). Although the effect sizes reported in the current study
were small or trivial, and no differences were apparent at two-year follow-up, these findings
argue against implementing OVK as universal prevention or resiliency training.
Answering the question about whether universal depression prevention in general is an
effective way to prevent depression, is beyond the scope of this article. In a recent review by Merry
et al. (2012) it was concluded that although the effect sizes are smaller compared to indicated
and targeted programs, universal programs are effective in preventing depressive symptoms. In
this review, the analysis of the effectiveness of universal prevention also included trials in which
only 13 – 53% of the addressed population participated (Chaplin et al., 2006; Cutuli et al., 2006),
and included trials, which were directed at adolescents at an increased risk (Cardemil et al., 2002;
Roberts et al., 2010). Inclusion of these trials makes the statement that universal depression
prevention is effective less convincing. However, some universal trials that include more than
70% of the addressed population are effective in preventing depressive symptoms (Merry et al.,
2004; Pössel et al., 2008). To conclude, evidence regarding the effectiveness of universal trials
is inconsistent. Therefore, identifying the effective components and mechanisms of these
effective universal programs, i.e. the processes they address, the ways in which they engage
adolescents, and the way they include the environment, is still very important.
An important aim of the current study was to identify moderators of OVK effectiveness on
depressive symptoms and to investigate whether OVK had an effect on the proposed mediators
of change in CBT-based depression prevention. In the current study none of the secondary
outcomes moderated the prevention effectiveness on depressive symptoms. However,
considering the characteristics of this universal sample we see that not only do all mean scores
of the secondary outcomes fall within the healthy range, there is also very little variation
in these scores. Only very few adolescents report high levels of anxiety or hopelessness, for
example. This restricted range in the secondary outcome measures makes it is difficult to
find any potential role of moderating factors. Future studies should focus on and investigate
potential moderators of prevention effectiveness in order to improve depression prevention.
With respect to the possible mechanisms of change in CBT-prevention, adolescents in the
OVK condition reported a larger increase in cognitive coping across 18 month follow-up period
compared to the control group. The focus of OVK is on changing cognitions; that is, on replacing
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negative thoughts by those that are more realistic. This might explain why the effects were
found for the cognitive coping and not for the other coping strategies, which is in line with
several other studies (see Chu & Harrison, 2007). Besides cognitive coping, OVK did not affect
change in other possible mediators. This general lack of effect might be explained by the fact
that adolescents in our sample were not highly motivated to fully engage in the program and
to incorporate the skills learned in their own daily lives. The adolescents mentioned that they
thought that the program was too long. They indicated that they would have preferred to have
more time to discuss their own negative experiences, and they wanted to discuss the positive
situations they had experienced as well. Motivation and engagement could be enhanced by
adapting the program to better suit the individual needs of the adolescents, such as using
adolescents own daily hassles and positive experiences in all exercises, as was also mentioned
by Gillham et al. (2006). It has been shown that a certain degree of flexibility in applying
treatment modules – rather that rigid adherence to the program protocol – is associated with
better outcomes in CBT-based interventions (Weisz et al., 2012).

Strengths and limitations
The main strength of this study is its randomized controlled design executed in a large
sample. Second, a high percentage of the universal sample addressed for participation
actually participated at baseline, and a small dropout percentage across the follow-up
assessments was obtained, which increases the validity of our study. Third, the effect of OVK
on possible mediators of the effectiveness of CBT-based prevention was examined. Fourth,
the current study tested whether other psychological constructs, i.e. anxiety, hopelessness
and optimism moderate the OVK effectiveness on depressive symptoms.
Besides its strengths, this study has some limitations. First, the current study was not
able to test the effectiveness of OVK on attributions or cognitions. Future studies should
fill this gap, since in CBT-based programs, the aim is to change negative cognitions (Beck,
1976). Second, the measure used for happiness consisted of a single-item, which might be less
reliable and valid in comparison with a multiple item questionnaire, although this measure
was used reliably in previous research (ref 44). Third, the LOT-R that assessed optimism
showed low but acceptable reliability in the current sample and it has shown comparable
levels of reliability in other studies (Creed, Patton, & Bartrum, 2002; Extremera et al., 2007).
It seems that the LOT-R is measuring two separate constructs, optimism and pessimism,
since both constructs explain unique variance in well-being and are often only moderately
correlated (Creed et al., 2002). This could explain the low overall reliability of the optimism
scale. In light of this low reliability, the results should be confirmed before firm conclusions
can be drawn. The fourth limitation is that a recall bias might have been present in the way
school grades were assessed. Adolescents had to self-report their latest grades for each
subject by recall. Future studies should use official grades provided by schools. Besides, the
latest grade does not always reflect the average grade for a specific subject. Therefore, the
results concerning school grades should be interpreted with caution. Using self-reports to
assess alcohol, smoking and truancy may be a limitation as well, since adolescents might feel
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reluctant to report using those substances or skipping a class. However, previous researchers
have shown that self-report is a reliable and valid way to assess smoking (Dolcini, Adler, Lee, &
Bauman, 2003) and alcohol use (Brener et al., 2002). Moreover, adolescents were assured their
answers would be handled confidentially. A final shortcoming of the present study is that the
current sample included a smaller percentage of adolescents belonging to minority groups,
and adolescents with a low educational background than is present in the Dutch population.
Therefore generalizing the results of this study to the entire Dutch population is not possible.

Conclusions
OVK was not effective in preventing depressive and anxiety symptoms, or in preventing
hopelessness and increasing optimism, happiness, life-satisfaction, and self-efficacy. OVK
showed small iatrogenic short-term effects on optimism, active coping, social self-efficacy
and school grades, but these disappeared over time. In addition, OVK showed a small positive
long-term effect on cognitive coping. None of the secondary outcome variables moderated
the intervention effect on depressive symptoms. The importance of investigating the
effectiveness of prevention programs before implementing them is highlighted. Based on
this study, it can be concluded that OVK should not be implemented as universal prevention
in its current form, although future research should affirm or attest these statements before
firm conclusions can be drawn.
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Abstract
Limited research has indicated the effectiveness of the school-based Cognitive
Behavioral Therapy (CBT) prevention program ‘Op Volle Kracht (OVK)’ and
the computerized CBT program ‘SPARX’ in decreasing depressive symptoms.
Therefore, a randomized controlled trial of the effectiveness of OVK and SPARX
was conducted among Dutch female adolescents (n = 208, mean age = 13.35) with
elevated depressive symptoms. Participants were randomly assigned to one of four
conditions: OVK only (n = 50), SPARX only (n = 51), OVK and SPARX combined (n = 56)
and a monitoring control condition (n = 51). Participants in the first three conditions
received OVK lessons and/or the SPARX game. Depressive symptoms were assessed
before interventions started, weekly during the interventions, and immediately
after the interventions ended, with follow-up assessments at three, six and 12
months. Intention to treat results showed that depressive symptoms decreased
in all conditions (F(12, 1,853.03) = 14.62, p < .001), with no difference in depressive
symptoms between conditions. Thus, all conditions, including the monitoring
control condition, were equally effective in reducing depressive symptoms. Possible
explanations for the decrease of depressive symptoms in all conditions are discussed
and suggestions for future research are provided.
Dutch Trial Register: NTR3737.

keywords: Prevention; adolescence; depression; randomized controlled trial; cognitive-
behavioral; video game
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Globally depression is among the leading causes of disease burden (Mathers et al., 2004;
Murray & Lopez, 1997; Vos et al., 2012), and it is the leading cause of disease burden in young
people aged 10 to 24 years old (Gore et al., 2011). Moreover, subclinical depressive symptoms
cause significant impairment in adolescents’ school performance and social interactions,
and subclinical depression is an important risk factor for major depressive disorder (Gotlib
et al., 1995; Nolen-Hoeksema & Girgus, 1994; Wesselhoeft, Sørensen, Heiervang, & Bilenberg,
2013). Prevalence of subclinical depression is estimated to be between 20% and 50% in
adolescents, with depressed mood showing a sharp increase in 13 to 15 year olds (Kessler,
Avenevoli, & Merikangas, 2001; Petersen et al., 1993). Female adolescents appear especially
vulnerable, as their depressive symptoms by mid-adolescence are markedly higher than
those of male adolescents (Nolen-Hoeksema & Girgus, 1994; Wade, Cairney, & Pevalin, 2002).
Therefore depression prevention may be especially relevant for girls during early adolescence.
Not surprisingly, extensive research has aimed to identify effective prevention programs,
with meta-analyses demonstrating that depression prevention programs have small
to moderate positive effects on depressive symptoms (Horowitz & Garber, 2006; Merry,
Hetrick, et al., 2012). Additionally, the reduction in onset of depressive disorders through
depression prevention programs is clinically relevant (van Zoonen et al., 2014). By definition,
prevention programs target individuals that are not currently affected by a disorder and
aim to eliminate the risk of developing a disorder (Munoz, Cuijpers, Smit, Barrera, & Leykin,
2010). Three levels of prevention are frequently distinguished; (1) universal prevention,
aimed at the entire population, (2) selective prevention, aimed at individuals who are at
risk for developing a disorder, and (3) indicated prevention, aimed at individuals with early
symptoms of a disorder (Merry, Hetrick, et al., 2012). Although Merry and colleagues (2012)
found effectiveness for universal, selective and indicated programs, selective and indicated
prevention are often found to be more effective than universal prevention (Horowitz &
Garber, 2006). Moreover, as clinical depression is often not identified and/or treated (Merry,
Hetrick, et al., 2012), Muñoz and colleagues (2010) argue for increased efforts to identify
depressive symptoms early on and provide adequate early treatment or indicated prevention
to limit the adverse consequences of clinical depression. However, when comparing
prevention programs to active control programs, showing effectiveness for all levels of
prevention remains a challenge (i.e. to be more effective than programs that are not aimed
at preventing depression; Brunwasser et al., 2009; Manassis et al., 2010; Merry, Hetrick, et al.,
2012). Additionally, prevention programs most often find treatment effects (i.e. depressive
symptoms decrease in the intervention condition compared to the control condition which
remains stable), rather than true prevention effects (i.e. depressive symptoms in the control
condition increase, while depressive symptoms in the intervention condition do not increase
or increase less; Horowitz & Garber, 2006). However, prevention effects may become visible if
participants are followed for a longer time (Horowitz & Garber, 2006).
The current study investigated the prevention effects of two depression intervention
programs, a school-based program designed to prevent depression, and a computerized
program shown to be effective in treating mild to moderate depression, among an indicated
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sample of Dutch female adolescents with elevated depressive symptoms. Furthermore,
the effectiveness of both programs delivered simultaneously was studied. Long-term
effectiveness was studied up to one year after program completion.

Cognitive-behavioral interventions
According to cognitive behavioral principles, attitudes and assumptions (schemas) are
distilled from an accumulation of previous experiences (Beck et al., 1979). CognitiveBehavioral Therapy (CBT) assumes that present cognitions and interpretations of events
are based on these schemas (Beck et al., 1979). Certain schemas can become dominant in
a person through accumulation of (negative) experiences and determine how a person
interprets and reacts to a wide range of events. This can occur even when this schema is
irrelevant to the situation, and leads to distorted and dysfunctional schemas, which in turn
develop into misconceptions and maladaptive cognitions. Consequently, these maladaptive
cognitions (e.g., ‘nobody likes me’) and dysfunctional reactions to events (e.g., avoiding
social interactions) cause distress and lead to the development and maintenance of
depression as long as dysfunctional schemas continue to be used (Reinecke, Ryan, & DuBois,
1998).
CBT aims to expose and change these maladaptive cognitions and behaviors through
cognitive and behavioral techniques. Clients engaged in this form of therapy are acquainted
with CBT-principles and learn to challenge and alter distorted cognitions, which should over
time, alter dysfunctional schemas (Beck et al., 1979). Research has shown that CBT is effective
in treating depression in adolescents (e.g. Reinecke et al., 1998); For example, ACTION, a CBTtreatment program intended for young adolescent girls, led to remission in more than 80%
of participants (Stark, Streusand, Arora, & Patel, 2011). In addition, CBT shows promise for
preventing depression (Brunwasser et al., 2009). Thus, even when maladaptive cognitions are
not yet fully formed, or have not yet affected daily functioning; CBT may instill more adaptive
cognitions and may counteract future maladaptive cognitions. In this way, CBT principles
may be utilized to prevent clinical depression in those suffering from subclinical depression.
School-based prevention. Several large scale studies have tested the effectiveness of
school-based CBT-prevention programs with mixed results. Spence, Sheffield and Donovan
(2003) showed that a CBT-based prevention program implemented in 8 schools effectively
decreased depressive symptoms at post intervention compared to a monitoring control
group, however these effects were not maintained across the four year follow-up period
(Spence et al., 2005). Two other universal CBT-based prevention programs in schools were
found to be no more effective than a monitoring control condition in decreasing depressive
symptoms across one year (Sheffield et al., 2006), and a three year period (Sawyer, Harchak,
et al., 2010). Additionally, Sheffield and colleagues (2006) showed that both indicated and
combined universal and indicated school-based CBT-prevention programs were not effective
in decreasing depressive symptoms in high risk adolescents in the consequent year.
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In contrast, one of the most studied prevention programs based on CBT principles, the
Penn Resiliency Program (PRP), seems to be linked to preventing depression among a range
of populations (Brunwasser et al., 2009). Although, in comparison to active controls, PRP
has yet to show a superior effect (Brunwasser et al., 2009). PRP is a school-based universal
program for children aged 10 to 14 years. PRP has been translated into Dutch, and has been
adapted to ensure cultural relevance in the Netherlands and improve the program. The Dutch
version of the program is called ‘Op Volle Kracht’ (OVK; Tak et al., 2012).
Recent Randomized Controlled Trials (RCTs) on the effectiveness of OVK have also had
mixed results. On the one hand, two RCTs showed that OVK was not effective in a universal
trial (Tak et al., 2016), and a selective trial among adolescents in high-risk neighborhoods
(Kindt et al., 2014). On the other hand, in an indicated RCT, OVK was shown to be effective
in reducing depressive symptoms among girls with elevated depressive symptoms for up to
six months follow-up (Wijnhoven et al., 2014) and positive effects of OVK were also found in
the selective trial for adolescents whose parents had psychopathology (Kindt et al., 2014).
Thus, further replication of the effectiveness of OVK as an indicated prevention program is
warranted, especially in comparison to active controls or alternative prevention programs.
Computerized prevention. Computerized prevention is promising due to its low costs
and potential appeal to adolescents used to modern technology. Research on computerized
interventions has shown potential efficacy in adults for both anxiety and depression
(Andrews, Cuijpers, Craske, McEvoy, & Titov, 2010; Richards & Richardson, 2012). However,
research on the effectiveness of computerized prevention of depression in adolescents is
limited (Merry, Stasiak, et al., 2012; Richardson, Stallard, & Velleman, 2010). Evidence from
two small reviews has shown early support for computerized interventions (Richardson et
al., 2010) and internet-based prevention programs and interventions (Calear & Christensen,
2010a) as effective depression treatments among children and adolescents. For example,
the internet-based program MoodGYM, a universal depression prevention program
for adolescents showed effectiveness in comparison to the normal school curriculum,
although these effects appeared stronger for boys than for girls (Calear, Christensen,
Mackinnon, Griffiths, & O’Kearney, 2009; Richard O’Kearney, Gibson, Christensen,
& Griffiths, 2006; R. O’Kearney, Kang, Christensen, & Griffiths, 2009). Additionally, a
recent review by Li, Theng and Foo (2014) on digital game-based interventions indicated
effectiveness of game-based interventions for depression. Furthermore, the appealing
aspects of video games may attract adolescents to interventions and keep them engaged
in treatment (Granic et al., 2014).
At present, SPARX is the only available game-based intervention that was specifically
developed for adolescents with depressive symptoms and that has been tested. Other
game-based interventions identified in the review of Li and colleagues (2014) were either
aimed at adults or not targeted at depressive symptoms (e.g. games targeting anxiety or
commercial entertainment games). SPARX is an interactive fantasy-based video game
that allows adolescents to actively practice CBT principles in order to alleviate depressive
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symptoms (Merry, Stasiak, et al., 2012). Although the content of OVK and SPARX, both CBTbased programs, are comparable, their formats are entirely different.
The first study on SPARX showed that depressive symptoms decreased in adolescents
using SPARX, and outcomes did not differ significantly between face-to-face therapy (usual
care) and SPARX treatment for young people seeking help for depressive symptoms (Merry,
Stasiak, et al., 2012). Another RCT found that SPARX was effective in reducing depressive
symptoms and achieving remission in comparison to a waitlist control among adolescents
excluded from mainstream education with depressive symptoms (Fleming et al., 2012).
These results are promising and need further replication. Their implications for prevention
purposes are also an important question to explore.

Combining school-based and computerized prevention
Both OVK and SPARX have promise as depression prevention programs. Further, combining the
two programs may lead to additional benefits. SPARX may provide a stimulating and attractive
addition to the conventional prevention efforts of OVK. The extra practice afforded may help to
consolidate the material, and automatize new skills, enhancing prevention effects. Also, SPARX
may be more effective when combined with OVK because OVK provides professional support
and group support. Although some studies confirmed that professional support enhances the
effects of computerized CBT, the results are inconsistent (Richardson et al., 2010). Thus, the
present study tested the effectiveness of OVK and SPARX separately, as well as in combination.

Design and hypotheses
The current study used a factorial RCT design with four parallel conditions including: OVK
only, SPARX only, OVK & SPARX combined, and a monitoring control, to which adolescent girls
with subclinical depressive symptoms were randomly allocated. The control group received no
formalized program but rated their depressive symptoms digitally every week; thus, this control
condition was referred to as an active monitoring control group. The main hypothesis in the current
study was that depressive symptoms would be lower in female adolescents who participated in
OVK and/or SPARX compared to the control condition one year after the interventions. No specific
hypotheses were put forth about the differences among the intervention conditions.

Method
Participants
In the present study 208 girls with elevated depressive symptoms between 11 and 16 years
old (M = 13.35, SD = 0.71) were included. All participants were enrolled in the first or second
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grade of secondary education in The Netherlands; 4.3% attended unsegregated secondary
education, 12.5% attended low secondary education, 18.8% attended low to intermediate
secondary education, 3.4% attended intermediate secondary education, 27.9% attended
intermediate to high secondary education and 33.2% attended high secondary education.
The vast majority of participants were born in The Netherlands (94.7%).

Procedure
The sample size was similar to the sample size used in the OVK study by Wijnhoven and
colleagues (2014). Post-hoc power analyses using G*Power 3.1.7 (Buchner, Erdfelder, Faul, &
Lang, 2013) showed that a power of 0.97 was achieved for small effect sizes (partial η2 = .01;
correlation among repeated measures = .67; ε = .53; number of measurements = 13) when
including the 159 participants who completed all assessments. Seven secondary schools in
selected cities and towns in The Netherlands agreed to participate in the study. Adolescent
girls in the first two years of these schools (grade 7 and 8) and their parents received
information regarding the study and could withdraw from the study before screening.
Additionally, participants and parents gave active written consent for study participation
past the initial screening.
In total, 962 girls were screened (T0) during November and December 2012, at school
during class-time, using the Reynolds Adolescent Depression Scale (RADS-2; W. M. Reynolds,
2002). To be eligible for further participation in the study, girls had to score at or above the
70th percentile on depressive symptoms within the sample (RADS-2 score ≥ 59, n = 297).
Exclusion criteria were suicidal ideation (score 2 on Children’s Depression Inventory item 9,
n = 2) and currently receiving mental health care (n = 26). Girls indicating suicidal ideation at
screening, or any time point within the study, were contacted along with their parents and
were provided information on possible mental health care services they could access. Girls
were informed of this procedure at the start of the study. Suicidal ideation (n = 6) during
intervention or at follow-up was not an exclusion criteria.
The 269 girls meeting inclusion criteria were contacted to participate in the study, of which
46 declined to participate and fifteen could not be contacted (see Figure 7.1). In the end, 208
girls were enrolled in the study. Participants were randomly assigned to one of four conditions
(OVK n = 50, SPARX n = 51, OVK & SPARX n = 56, and the monitoring control condition n = 51) by
an independent researcher using random number generation. Randomization was conducted
at a school level, with a predetermined number of conditions per school, to ensure adequate
group size with equal ratios within schools. The number of conditions per school ranged from
one to four and conditions were assigned to schools in a random order by an independent
researcher. Participants were informed of group allocation before pre-test (T1). After
randomization, seven participants withdrew from the study before the programs started,
due to scheduling problems with the OVK lessons (n = 5) and refusing participation (n = 2).
Due to the clear differences in program delivery models, it was not possible for participants,
researchers, and therapists to be blinded to intervention assignment.
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Lost to follow-up (n = 2):
- Unable to contact for follow-up

Lost to follow-up (n = 1):
- Unable to contact for follow-up

Analysed Completers Only (n = 38)
Excluded from analyses (n = 11)
- Missing ≥1 questionnaire
Analysed Intention to Treat (n = 56)

Lost to follow-up (n = 0)

Analysed Completers Only (n = 36)
Excluded from analyses (n = 9)
- Missing ≥1 questionnaire
Analysed Intention to Treat ( = 50)

Analysed Completers Only (n = 38)
Excluded from analyses (n = 9)
- Missing ≥1 questionnaire
Analysed Intention to Treat (n = 51)

Discontinued intervention (n = 2):
- Unwilling to play SPARX

Discontinued intervention (n = 3):
- Too busy with school/hobby’s
- Limited access to a computer

Discontinued intervention (n = 2):
- Too busy with school/hobby’s
- Unwilling to continue lessons

Allocated to SPARX (n = 51):
Received SPARX (n = 51)

Analysed Completers Only (n = 47)
Excluded from analyses (n = 3)
- Missing ≥1 questionnaire
Analysed Intention to Treat (n = 51)

Lost to follow-up (n = 0)

Discontinued intervention (n = 0)

Allocated to control group (n = 51):
Filled in questionnaires (n = 50)
Did not fill in questionnaires (n = 1):
- Declined to participate

Excluded (n = 754)
Not meeting inclusion criteria (n = 693):
- RADS-score < 59 (n = 665)
- Suicidal ideation (n = 2)
- Already in therapy (n = 26)
Declined to participate (n = 61)
- Not interested or too busy withschool/hobbies (n = 46)
- Could not be approached (n = 15)

Allocated to OVK & SPARX (n = 56):
Received lessons OVK & received
SPARX (n = 53)
Did not receive lessons OVK (n = 3):
- Time OVK lessons inconvenient
- Declined to participate

Randomised
(n = 208)

Assessed for eligibility:
n = 962

Allocated to OVK (n = 50):
Received lessons OVK (n = 47)
Did not receive lessons OVK (n = 3):
- Time OVK lessons inconvenient

figure 7.1 Flow Chart Participants from T0 to T12
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Girls in the OVK condition were given the first eight lessons of the OVK program by
professional psychologists. Lessons were provided weekly at schools during or after class
time and lasted approximately an hour per week. The SPARX condition consisted of weekly
game play of SPARX. Girls were provided with a CD-ROM containing the game and could
play the game at home at a time of their choosing. They were asked to complete one level
(approximately 20 to 40 minutes) per week, starting in the second week of the study (after
the first weekly questionnaire). The combined OVK & SPARX condition consisted of both the
8 sessions of OVK and weekly use of SPARX. Interventions were provided from January to May
2013. The control condition did not consist of a formal program, and thus participants could
participate in the intervention of their choice after the final follow-up assessment.
Depressive symptoms were measured at pre-test (T1), weekly throughout the
interventions (T2 – T8), at post-test in the week after the end of the interventions (T9) and at
the three-, six- and 12-month follow-ups (T10 – T12). Questionnaires were part of a larger set
of assessments (see trial registration NTR3737), which were filled out digitally on a secured
website. With the exception of screening, all questionnaires were filled out at home. Of the
208 randomized participants, 159 participants (76.4%) filled out all questionnaires and 186
participants (89.4%) completed at least 12 out of 13 questionnaires. More information on
participant completion rates and dropouts are provided in Figure 7.1.
Participants received € 22.50 (approximately US$ 16.50) for their participation up to post-test,
and € 7.50 (approximately US$ 5.50) for each of the three follow-up questionnaires. The ethical
committee of the Faculty of Social Sciences at Radboud University Nijmegen approved this study
(ECG2012-2711-069) and the trial was registered at the Dutch Trial Register (No. NTR3737).

Interventions
Op Volle Kracht (OVK). OVK is a depression prevention program adapted for Dutch
adolescents from PRP (Tak et al., 2012). The full program consists of sixteen lessons including
homework, of which the first eight lessons teach CBT principles and the last eight lessons
focus on social problem solving. A recent study showed that the first eight lessons alone
are effective in reducing depression symptoms in adolescent girls with elevated depressive
symptoms (Wijnhoven et al., 2014). In these first eight lessons adolescents learn to recognize
their own emotions and cognitions, and how they relate to each other and to events the
adolescents may experience. In addition, adolescents practice skills to change maladaptive
cognitions into more adaptive ones. In the current study only the first eight lessons were
provided to decrease the length of the program, replicate the study of Wijnhoven and
colleagues (2014), and to provide a better match to the SPARX program. Participants in the
OVK and OVK & SPARX conditions who completed the program were present at an average
of 6.77 (SD = 1.17) out of 8 lessons with a minimum of 4 lessons received by all participants.
SPARX. SPARX is a CBT-based treatment for clinical depression in the form of an
interactive fantasy game intended for adolescents (Merry, Stasiak, et al., 2012). The program
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consists of seven levels in which balance needs to be restored in a fantasy world plagued
by negative thoughts. CBT principles are introduced and practiced through challenges,
educational interactions with a guide, and real-life homework tasks. Participants in the
SPARX and OVK & SPARX conditions completed an average of 6.48 (SD = 1.27) out of 7 levels
according to participants’ self-report. One participant in the OVK & SPARX condition did not
play the game, and another participant in the same condition reported completing only the
first level. All remaining participants completed at least three levels of SPARX, with 78.8% of
participants reporting they completed all seven levels. All participants were included in the
analyses.

Instruments
Depressive symptoms. The RADS-2 consists of 30 items measuring depressive symptoms
severity with good psychometric qualities (W. M. Reynolds, 2002). Items (e.g. ‘I feel sad’ and
‘I feel that other children don’t like me’) are answered using a four-point scale (from almost
never to most of the time). Seven items are reverse scored. A total score is calculated from
the summed responses, with a range of 30 to 120. Higher scores indicate more depressive
symptoms. Cronbach’s alpha across measurements ranged from .73 to .92.
Suicidal ideation. Suicidal ideation was indicated on a three point scale (I don’t think
about ending my life = 0, I think about ending my life, but I would never do it = 1, I want to end my
life = 2) using item 9 of the Children’s Depression Inventory (CDI; Kovacs, 2001).
Evaluation of the programs. At post-test participants rated statements regarding their
satisfaction with OVK and SPARX on a five-point scale (from strongly disagree to strongly
agree). Three statements were comparable across the programs: ‘I liked the classes of OVK/
playing SPARX’, ‘I think OVK/SPARX is attractive for other adolescents’ and ‘I can use OVK/
SPARX in my daily life’.

Statistical analyses
First, missing data were imputed using multiple imputation with auxiliary variables to
create more accurate standard errors (Graham, 2009). SPSS 19 was used to impute the
dataset twenty times with predicting mean matching. Next, to examine group clustering
effects Intraclass Correlations (ICC) were calculated for the schools. The ICC for depressive
symptoms were low, with a mean of .01 (minimum < 0.001; maximum = 0.04, SD = 0.02),
indicating that school factors accounted for about 1% of the variance. Thus, in all Latent
Growth Curve Modeling (LGCM) analyses, school was controlled for as a clustering factor.
Differences between the four conditions in depressive symptoms were tested at each
measurement point with one-way ANOVA’s. Main analyses for completers only (CO) and
intention-to-treat (ITT) were done on depressive symptoms with 2 x 2 between subjects
factorial ANOVA repeated measures, which were used to contrast on the one hand conditions
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with OVK (OVK and OVK & SPARX) and those without OVK (control and SPARX), as well as
conditions with SPARX (SPARX and OVK & SPARX) and those without SPARX (control and OVK).
Greenhouse-Geisser correction was used if Mauchly’s test for sphericity was significant,
meaning that the assumption of sphericity was violated.
Next, LGCM analyses using Mplus version 6.11 (L. K. Muthén & Muthén, 1998-2010) were
performed for depressive symptoms. LGCM analyses were used to estimate mean trajectories
of depressive symptoms for all participants from individual growth curves. First, it was
attempted to create a model with a good fit (χ2 p ≥ 0.05, RMSEA < .05, CFI > .90) in which
intercept and slope were regressed on all assessments. In this basic model, no predictors or
control variables were included. Linear and quadratic slopes were tested to assess change
from the start of the interventions. The intercept was set at pre-test (T1). Second, the
intercept and slope(s) were regressed on the screening level of depressive symptoms and
on condition, to control for differences at screening and to assess the effect of condition.
Again the model fit was assessed and it was tested whether conditions were associated with
change in depressive symptoms and the level of depressive symptoms at the final follow-up
(T12).

Results
Descriptive statistics
Table 7.1 shows the descriptive statistics for demographic variables per condition. No
significant differences were found between conditions on the demographic variables of age
(F(3, 204) = 1.66, p = .18), education level (χ2(3, n = 208) = 0.71), born in the Netherlands (χ2(3, n
= 208) = 1.60), religion (χ2(3, n = 208) = 1.20), and gaming frequency (measured on a five-point
scale (from never to almost every day); F(3, 204) = 1.11, p = .35). Therefore, these demographic
variables were not used as covariates in the analyses.
Table 7.2 shows descriptive statistics for depressive symptoms from screening to oneyear follow-up per condition. Depressive symptoms did not significantly differ between
conditions at screening (F(3, 204) = 2.08, p = .10) or any other time point. Of the participating
girls, 43 showed depressive symptoms in the clinical range at screening (RADS-2 score ≥
76).

Repeated measures ANOVA
For the main outcome analyses, depressive symptoms were compared across conditions
using a 2 (OVK condition) x 2 (SPARX condition) between subjects factorial ANOVA design
with repeated measures. The CO analysis showed that the assumption of sphericity was
violated according to the Mauchly’s test χ2 (77) = 682.788, p < .001, therefore the GreenhouseGeisser correction was used (ε = .53).
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There was a significant main effect of time: Depressive symptoms decreased significantly
over time from screening to one-year follow-up with a medium effect size, F(6.31, 977.71) =
24.31, p < .001, partial η2 = .14. There was no significant interaction of time with the OVK
condition (F(6.31, 977.71) = 0.81, p = .57, partial η2 = .01) and no significant interaction of time
with the SPARX condition (F(6.31, 977.71) = 1.70, p = .11, partial η2 = .01). Finally, there was no
significant three-way interaction of time with the OVK condition and with the SPARX
condition (F(6.31, 977.71) = 1.13, p = .34, partial η2 = .01).
For the ITT analysis SPSS Mixed Models was used to perform the ANOVA and results were
pooled with the SPSS macro by Van Ginkel and Kroonenberg (van Ginkel & Kroonenberg,
2014). ITT results replicated the CO analysis, with a significant main effect of time
(F(12, 1,853.03) = 14.62, p < .001), no significant interaction of time with the OVK condition
(F(12, 1,981.87) = 0.29, p = .99), no significant interaction of time with the SPARX condition
(F(12, 2,357.96) = 1.08, p = .37) and no significant three-way interaction of time with the OVK
condition and with the SPARX condition (F(12, 1,903.73) = 0.54, p = .89). Figure 7.2 shows the
mean depression scores for each of the four conditions from screening to the one-year
follow-up.
table 7.1 D
 escriptives (Means and Standard Deviations or Percentages) and Chi-Square or
F-values for Demographic Variables per Condition at T0

Age

Control
(n = 51)

OVK
(n = 50)

SPARX
(n = 51)

OVK& SPARX Chi-Square
(n = 56)
(3, n = 208)

13.22 (0.64)

13.43 (0.74)

13.26 (0.81) 13.47 (0.61)

Education level

1.66
0.71

Low

37.3%

40.0%

43.1%

35.7%

High

62.7%

60.0%

56.9%

64.3%

Born in the
Netherlands

1.60

Yes

98.0%

94.0%

94.1%

92.9%

No

2.0%

6.0%

5.9%

7.1%

Religious

1.20

Yes

19.6%

20.0%

19.6%

26.8%

No

80.4%

80.0%

80.4%

73.2%

Frequency of video
game play

F
(3, 204)

3.08 (1.31)

2.92 (1.29)

3.02 (1.27)

3.36 (1.34)

1.11
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table 7.2 D
 escriptives (Means and Standard Deviations) and F-values for RADS-2
Scores per Condition at T0-T12
Control

OVK

SPARX

OVK& SPARX

F

M

(SD)

M

(SD)

M

(SD)

M

(SD)

T0

68.02

(7.98)

66.94

(7.09)

69.33

(8.37)

70.59

(8.38)

2.08

T1

61.90

(11.97)

63.35

(10.39)

62.61

(11.97)

66.89

(12.59)

1.84

T2

61.22

(11.74)

62.69

(9.46)

63.45

(12.88)

64.42

(13.54)

0.60

T3

60.72

(12.22)

62.76

(9.83)

63.06

(12.59)

63.74

(13.73)

0.56

T4

59.58

(13.21)

61.15

(12.66)

61.53

(11.20)

63.55

(17.23)

0.69

T5

59.66

(13.11)

61.09

(11.54)

60.57

(12.79)

62.37

(16.38)

0.35

T6

57.63

(11.26)

60.30

(12.21)

59.87

(11.92)

61.47

(15.36)

0.76

T7

58.32

(13.28)

61.05

(12.96)

60.27

(12.97)

62.06

(17.38)

0.60

T8

56.86

(12.92)

59.61

(14.05)

58.79

(13.05)

58.85

(16.45)

0.33

T9

57.74

(12.56)

59.33

(13.27)

57.88

(12.57)

60.32

(17.30)

0.38

T10

56.06

(13.04)

57.98

(12.94)

54.78

(10.30)

57.28

(15.38)

0.56

T11

57.62

(13.33)

58.98

(13.11)

58.17

(12.72)

60.24

(17.05)

0.32

T12

61.22

(15.03)

62.44

(12.77)

57.08

(14.21)

63.22

(17.75)

1.57

Latent growth curve modeling
In the first model all measures of depressive symptoms from pre-test to one-year follow-up
were used to estimate a mean growth curve of symptoms across the entire study. The model
showed a poor fit (χ2 (73) = 441.05, p < 0.001; RMSEA: M = .16, SD = .01; CFI: M = .78, SD = .02).
Therefore, a quadratic slope was added to the model. Model fit improved but remained poor
(χ2 (69) = 353.41, p < 0.001; RMSEA: M = .14, SD = .01; CFI: M = .83, SD = .02). However, global fit
indices can be misleading when using individual growth curves and poor fitting models may
still offer a good approximation of the data (Coffman & Millsap, 2006). Unfortunately, no
individual fit indices are provided by Mplus. Therefore the model was accepted1. This first
model in which the intercept was set at pre-test (M = 62.37, SD = 0.93, p < .001) showed that
depressive symptoms decreased over the course of the interventions (M = -1.52, SD = 0.30,
p < .001). However, the mean of the quadratic slope showed that the decrease in symptoms
1 As there were large differences in the time between assessments, additional analyses were done
separately for T1 to T9 and T9 to T12. Model fits of these models were acceptable when symptoms
at screening and conditions were included (Intervention phase: χ2 (60) = 96.29, p < 0.01; RMSEA:
M = .05, SD = .02; CFI: M = .98, SD = .01; Post-intervention phase: χ2 (5) = 7.31, p = 0.20; RMSEA: M
= .04, SD = .03; CFI: M = .99, SD = .01). Results were similar to the single quadratic model, with no
difference visible between conditions on slope or at the one year follow-up intercept.
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figure 7.2 Trajectories of Mean RADS-2 (Depressive Symptoms) Scores by Condition
75
Monitoring control
OVK
SPARX

70
Depressive symptoms

OVK & SPARX

65

60

55

50
T0

T1

T2

T3

T4

T5

T6 T7
Time

T8

T9

T10

T11 T12

slowed down across the study period (M = 0.11, SD = 0.02, p < .001). Variances of the intercept
(133.93, p < .001) and linear slope (3.97, p < .05) were significant, indicating that participants
had different levels of depressive symptoms at pre-test and had different linear growth
rates, although no individual differences in the quadratic slope were found (0.02, p = .068).
Next, the intercept and slopes of depressive symptoms were regressed on the level of
depressive symptoms at screening (T0) and on condition. For this second model the intercept
was set at the one-year follow-up. Model fit remained poor (χ2 (105) = 412.59, p < 0.01; RMSEA:
M = .12, SD = .01; CFI: M = .85, SD = .01). None of the conditions were associated with either
the linear or quadratic slope (Table 7.3), indicating that the conditions did not have different
growth trajectories. Additionally, conditions were not associated with the intercept.
Thus, depressive symptoms of participants in all conditions changed at similar rates and
participants in all conditions had similar depressive symptoms at one-year follow-up.
Depressive symptoms at screening were associated with depressive symptoms at the oneyear follow-up, but did not affect the rate of change. Higher levels of depressive symptoms
at screening still predicted higher levels of depressive symptoms at one-year follow-up.
Analyses were repeated with the intercept at post-test, three-month follow-up, and sixmonth follow-up and showed that depressive symptoms were the same across conditions at
all post-intervention assessments.
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table 7.3 E stimates of Predictors and Depressive Symptoms at Screening for the Intercepts
and Slopes; Intention-To-Treat Analyses
Depressive Symptoms
Intercept
β (p-value)

Linear Slope
β (p-value)

Quadratic Slope
β (p-value)

DS at S

0.76 (.000)

0.03 (.336)

0.00 (.365)

OVK

2.73 (.210)

-0.02 (.977)

-0.00 (.975)

SPARX

-4.33 (.098)

-0.55 (.447)

-0.01 (.807)

OVK & SPARX

-0.39 (.880)

0.05 (.923)

0.01 (.770)

Note. DS = depressive symptoms. S = screening.

Suicidal ideation
Suicidal ideation (CDI item 9 score 2) was monitored during the study to assess possible
adverse effects and was reported by 3 participants in the OVK & SPARX condition and 1
participant in each of the other three conditions. A Kruskal-Wallis test showed no significant
differences between conditions in suicidal ideation (χ2 (3) = 1.66, p = 0.65).

Evaluation of the programs
Agreement with statements regarding the satisfaction of participants was compared
between the OVK and SPARX programs using ANOVAs (see Table 7.4). Participants rated
their liking of the two conditions similarly. OVK was rated as a more attractive option for
adolescents and was perceived as more useful in daily life than SPARX.
table 7.4 D
 escriptives (Means and Standard Deviations) and F-values of the Evaluation of
SPARX and OVK
OVK

SPARX

F (1, 192)

M

(SD)

M

(SD)

Program liking

3.13

(1.09)

3.16

(1.35)

0.04

Program attractiveness for other adolescents

3.12

(1.17)

2.77

(1.16)

4.35*

Program usefulness in daily life

3.07

(1.19)

2.72

(1.26)

4.10*

Note. * p < .05
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Discussion
The main aim of the current study was to test the effectiveness of the OVK and SPARX
programs as indicated depression prevention for adolescent girls with subclinical depressive
symptoms. Depressive symptoms decreased significantly in all conditions during the study
period with a medium effect size. The analyses showed no difference in depressive symptoms
across conditions, including the monitoring control condition, indicating that all conditions
were equally effective in reducing depressive symptoms. Thus, although the study aimed
to show prevention effects, these could not be identified as the control condition did not
show an increase in depressive symptoms, but instead appeared to show a treatment effect
similar to the other conditions (Horowitz & Garber, 2006).

Intervention effects
When we compare the results of the current study to research on OVK and PRP, the original
prevention program on which OVK was based, some interesting insights emerge. Unlike
findings of an earlier PRP meta-analysis (Brunwasser et al., 2009), results of the current
study showed no greater decrease in depressive symptoms in OVK than the control
condition. Our findings are similar to the results of both a universal (Tak et al., 2016) and
a selective study of OVK (Kindt et al., 2014) which showed that OVK was not superior to a
control group. Additionally, a similar pattern of equal decline in depressive symptoms
between intervention groups and a monitoring control group was also reported in a study
that evaluated a universal CBT-based prevention program (Spence et al., 2005). However, the
current study was designed in part to replicate Wijnhoven and colleagues’ (2014) indicated
prevention study, which showed that OVK was superior to a control group. The inconsistent
results of our study and Wijnhoven et al. (2014) may be explained by the stricter inclusion
criteria that was used in the Wijnhoven and colleagues study; their participants’ showed
higher depressive symptoms at baseline than our current sample. Considering earlier mixed
results of both OVK and PRP it may be important to pay close attention to the selection
of participants for the OVK program. It is possible that only when symptom levels are
sufficiently high the content of OVK is personally relevant for adolescents, and exercises in
the program can be realistically practiced. Additionally, it may be that higher symptom levels
are necessary for adolescents to feel motivated to change. Using strict selection criteria and
thus selecting only those adolescents most at risk may be necessary for OVK to be effective.
Next, the results of the SPARX program can be compared to earlier studies of SPARX. In the
study by Merry and colleagues (2012), SPARX was compared to a usual care control group. In
the current study SPARX was compared to OVK, a CBT-based program. In both studies we see
a similar pattern. Depressive symptoms decreased by the same magnitude as standard or
CBT-treatment. Merry and colleagues’ (2012) study did not include a no intervention group,
but a study by Fleming and colleagues (2012) did and – contrary to the improvements we
found in our monitoring control group they showed no such improvements in their control
group. In fact, participants in the control condition in Fleming and colleagues’ study reported
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an increase in depressive symptoms over the course of the program. This increase may be
attributed to the increased number of risk factors and stressors participants in the study
by Fleming and colleagues may have faced during the study due to their exclusion from
mainstream education. Moreover, as we will discuss in the following section, our control
group may have been more active than the control group in the Fleming and colleagues
study leading to the decrease in symptoms in this group.
Alternative explanations for why SPARX did not seem to be more effective than the
monitoring control group may be attributed to the game itself or the study design. First,
although SPARX was translated into Dutch, no further cultural adjustments were made
to increase the fit of the program for Dutch adolescents, which may have reduced the
effectiveness of SPARX. For example, the Guide character who leads the participant
through the program, and introduces CBT concepts, was portrayed as a leader from a
Māori (indigenous New Zealand) cultural perspective, and Dutch adolescents may have
experienced difficulty relating to, and identifying with this character. Second, the appeal of
the game for adolescents was lower than expected. Less than half the participants indicated
they liked SPARX or thought it was attractive, in contrast to the feedback on the New Zealand
SPARX version. Compared to when the game was originally developed, when it included
graphics and mechanics comparable to many of the games on the market at that time,
SPARX may have already been outdated by the standards of Dutch adolescents during our
trial. As commercial video games are continuously evolving and becoming more and more
sophisticated and realistic, an applied game such as SPARX, may have become outdated
relatively quickly, and therefore may have lost its initial appeal and capacity to engage
adolescents. Additionally, it may be that offering SPARX as a treatment raises a different set
of expectations than when SPARX is provided in a prevention setting to adolescents who are
not actively seeking help for a low mood.

Alternative explanations
The present study showed a similar decrease in depressive symptoms in all conditions
including the control condition; this decrease in symptoms may be attributed to several
mechanisms. One factor may have been attention, which participants in all conditions
received through personalized emails, telephone questionnaire reminders, and in the case
of OVK, through contact with the therapist. Arrindell (2001) suggests that attention by
researchers may have therapeutic effects and may ameliorate symptoms. Additionally, the
frequent assessment of depressive symptoms may have made participants more aware
of their symptoms and this may have triggered them to seek further informal support.
Spence and colleagues (2003) suggested in a similar vein, that the lack of the long termeffectiveness of their universal prevention program could partly be explained by attention
for and monitoring of depressive symptoms in the control condition. Moreover, participation
in a study that focuses on the improvement of well-being may have elicited support from
the adolescents’ environment. Both the participants as well as their friends and family may
have reacted to this inclusion through seeking/providing additional support. All of these
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explanations are consistent with the increasing depressive symptoms in the follow-up
phase, as attention and assessments were less frequent during this period.
Furthermore, the similar decrease in all conditions may be due to the control condition
used in this study, which may have operated as an effective early intervention for depression,
as recent studies indicate. Participants in this study were confronted with their depressive
symptoms weekly, through the questionnaires, in effect experiencing a self-monitoring
intervention. Studies have recently shown that self-monitoring, by means of repeated mood
questionnaires, can effectively reduce depressive symptoms (Kauer et al., 2012; Kramer
et al., 2014). Although most recent self-monitoring interventions utilize more frequent
measurements (e.g. four measurements a day for two to four weeks Kauer et al., 2012; or
ten measurements a day, during three days a week, for a total of six weeks Kramer et al.,
2014) than the weekly measurements used in the current study, earlier self-monitoring
interventions showed decreases in depressive symptoms and even suicidal ideation with
a minimum amount of questions only once a day (Clum & Curtin, 1993; Hammen & Glass,
1975); and several effective self-monitoring therapies also rely on self-monitoring once
a day (Dimidjian et al., 2006; Fuchs & Rehm, 1977; Rehm et al., 1981). So far, no study has
examined the optimal or minimal dose of self-monitoring interventions required to affect
depressive symptoms. Although self-monitoring occurred only once a week in the current
study, questionnaires were detailed and asked participants to report both depressive
symptoms and stressful events experienced in the past week (see trial registration NTR3737).
Self-monitoring has been found to raise awareness of patients own emotions, making it a
promising intervention for mild depressive symptoms (Kauer et al., 2012). The more reflective
nature of the questionnaires in the current study may have stimulated participants’
awareness of their own emotions at a more global level. As most adolescents in the current
study were experiencing only mild depressive symptoms, the self-monitoring intervention
may have been sufficient to reduce depressive symptoms, leaving little room for the CBTbased interventions to show superior effects.
Therefore, although decreases in depressive symptoms were similar in all conditions we
cannot conclude that OVK and SPARX have no effect at all, as symptoms did decrease and the
monitoring control condition may have been an effective intervention as well. Both OVK and
SPARX were shown to have beneficial effects in previous studies (e.g. Brunwasser et al., 2009;
Fleming et al., 2012; Merry, Stasiak, et al., 2012; Wijnhoven et al., 2014) and are based on CBT,
a recommended treatment for depression (National Collaborating Centre for Mental, 2005).
Additionally, a recent meta-analysis of CBT school-based depression interventions showed
that on average control conditions in indicated prevention studies showed a significant
decrease in depressive symptoms up to post-test with an effect size (g) of 0.26 with 95%
CI [0.04, 0.48], p < .05 (Mychailyszyn et al., 2012). However, similar within-group effect sizes
in the current study fall outside of the 95% CI of the average control group effect (SPARX g
= 1.02; OVK g = 0.67; OVK & SPARX g = 0.75; control g = 0.96). This may be an indication that
all conditions showed effectiveness beyond what may be expected from a waitlist control,
although we cannot draw firm conclusions.
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Hence, there is a strong need for additional research to disentangle working mechanisms.
Research studying the effects of frequent assessments of depressive symptoms is warranted
as well as studies comparing different versions of the interventions that leave out or add
elements that are expected to be crucial for effects (e.g., behavioral assignments or psychoeducation on cognitive errors). Additionally, the time interventions optimally require is
important to study. Although SPARX and OVK were similar in the number of weeks actively
spent on the program (eight weeks for OVK versus seven weeks for SPARX), the amount of
time during each week was quite different (approximately 0.5 hour for SPARX, 1 hour for OVK
and 1.5 hour for the combination).

Strengths, limitations, and future directions
The present study has a number of important strengths. First, we partially replicated and
extended the SPARX study by Merry and colleagues (2012) and the indicated OVK study
by Wijnhoven and colleagues (2014). Second, the study design allows for comparison of
the effects of the interventions, as well as providing the possibility to show effectiveness
beyond a control group. Especially in research focusing on applied games, there is a strong
need for RCT designs (Baranowski, 2014). The current study demonstrates the necessity of
varied control conditions, including an attention only one; because without this we would
not have been able to conclude that in the studied population OVK and SPARX are equally
effective, as well as equally effective to a monitoring control condition.
A further strength of this study is the measurement of the main outcome after each
intervention session. This allows the study to examine profiles of change across the course
of the two interventions (Kazdin, 2009; Kazdin & Nock, 2003). Although we did not find
differences in these profiles of change, the frequent assessment points allowed us to look
for these differences in the first place, which has not previously been done for OVK or SPARX.
Finally, the three follow-up assessments allowed us to study long-term effectiveness of the
programs.
Although the current study has a robust RCT design, some limitations should be noted.
The generalizability is limited as schools were not randomly selected to participate, and
participation among invited schools was low. Also, randomization was done at the school
level to ensure adequate group sizes, limiting the random allocation of participants.
However, there were no differences at screening between the conditions, and retention rates
were high.
Additionally, the sample size of the current study was too small to distinguish subgroups
of adolescents for whom specific programs may be more effective. Also, the current study
focused on female adolescents, arguably the most at-risk group for depression, but male
adolescents are also vulnerable to subclinical depressive symptoms (Nolen-Hoeksema &
Girgus, 1994; Twenge & Nolen-Hoeksema, 2002). Future studies, should aim to include male
adolescents, especially when using applied games. Young men are more likely to play video
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games than young women (L. A. Ellis et al., 2012), and young men have a preference for selfhelp and action-oriented approaches over more traditional mental health services (L. A. Ellis
et al., 2012; L. A. Ellis et al., 2013). Hence, this type of intervention may be especially appealing
to male adolescents and this could enhance effectiveness.
Moreover, it is important for future research to study mechanisms through which
depression prevention promotes change (Brunwasser et al., 2009). Knowledge of change
mechanisms will provide opportunities for improving programs, as well as explain differences
in short- and long-term effectiveness. In addition, programs should be tested that not only
include individual risk factors for depressive symptoms, but also target risk and protective
factors in adolescents’ social environment, their homes and schools (Sheffield et al., 2006),
since the environment influences to what extend a person can benefit from the prevention
program. Considering the limited attractiveness of OVK indicated by participants in the
current study, it may be promising to look for add-ons or adaptations to the program in order
to increase both attractiveness and effectiveness (e.g. using more personal examples during
exercises, using more active exercises, and/or making the overall feel of the program less
negative by focusing on successful coping behavior).
Similarly, regarding the emerging field of applied game-based prevention, it will be
valuable to disentangle what aspects of games are most effective in the intervention
context. This will help improve future game-based interventions. In the current study,
SPARX was considered less attractive than OVK, which may partially be attributed to the
didactic elements of the program. One of the major potential advantages of video gamebased interventions is their attractiveness both in terms of motivation and effectiveness.
Despite the attempts to address this in the design of SPARX, and the success of the program
in New Zealand, this appeal did not appear to translate well in the Dutch version. It would be
useful to explore the reasons for this, so that future interventions can be designed that are
optimally engaging to the target group, and endeavor to meet the high expectations young
people have of video games (e.g. limiting the use of didactic explanations, and providing
game-play that is sufficiently challenging).
Furthermore, the current study used the RADS-2 to assess depressive symptoms as
opposed to the CDI (Kovacs, 2001) which is used in most depression studies (Lee et al.,
2012). The CDI includes externalizing symptoms to assess depression (Craighead, Smucker,
Craighead, & Ilardi, 1998), whereas the RADS-2 has a stronger focus on internalizing
symptoms. Additionally, the CDI has been found to be less sensitive and reliable in assessing
low to mild depressive symptoms, perhaps in part due to its 3-point scale (e.g. 0=‘I sometimes
feel like crying’, 1=‘I feel like crying most days’, 2=‘I feel like crying everyday’) (Lee et al., 2012).
In contrast, the RADS-2 uses a 4-point scale (e.g. ‘I feel like crying’; 1= almost never, 2=rarely,
3= sometimes, 4=often), and appears more sensitive in assessing lower levels of depressive
symptoms. The assessment of depressive symptoms in the current study therefore deviates
from many earlier studies (e.g. Wijnhoven et al., 2014) and this may have influenced results.
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In conclusion, the present study showed no difference between OVK, SPARX or a
monitoring control condition in the prevention of depressive symptoms. The results from
the present study lend further weight to the call for caution in implementing depression
prevention programs on a large scale (Stallard, 2013). Mechanisms that lead to a decrease
in depressive symptoms in the programs are still unclear, and placebo responses are high in
depression and must be accounted for in suitably controlled trials.
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Abstract
The present study aimed to investigate the effectiveness of two cognitive behavioral
prevention programs for adolescent depression in promoting resilience, Op Volle
Kracht and SPARX. A randomized controlled trial was conducted with four conditions,
OVK, SPARX, OVK & SPARX and a monitored waitlist control condition. In total 208
girls with elevated or clinical depressive symptoms participated, mean age 13.35
years, SD = 0.71.
The girls in the OVK, SPARX and the combined condition showed equal improvements
in adaptive coping and self-efficacy, and equal decreases in depression, anxiety,
stress, negative cognitions and inadequate coping, compared to the girls in the
monitored waitlist control condition. Each of the three intervention conditions
showed small differences in promoting resilience compared to the other conditions.
Based on the findings from the current trial, weekly monitoring of depressive
symptoms and regular monitoring of resiliency factors results in an equal
improvement in resilience compared to intensive CBT group-based prevention.
However, more research is needed to attest or confirm these conclusions. In addition,
future studies should be conducted in order to evaluate mediating mechanisms of
CBT-prevention programs.

keywords: Subclinical/clinical depressive symptoms; adolescent girls; resilience; depression
prevention
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Depression is the leading cause of disease burden among youth (Gore et al., 2011).
Adolescents with subclinical depressive symptoms have also increased (Twenge & NolenHoeksema, 2002). At age 11, 10.0% of youth experience elevated levels of depressive
symptoms and at age 15 this rises to 24.5%. From age 13 on, girls report higher levels
compared to boys (Saluja et al., 2004). Suffering from subclinical depression is associated
with psychosocial dysfunction and increased risk for substance abuse (Lewinsohn, Solomon,
Seeley, & Zeiss, 2000), future depressive disorder (Pine et al., 1999; Wesselhoeft et al., 2013),
and suicide (Bridge et al., 2006). Adolescents with elevated levels of depressive symptoms
often report associated risk factors and low levels of well-being. They report higher levels
of anxiety (Cummings, Caporino, & Kendall, 2014), a negative cognitive style and more
cognitive errors (Lakdawalla et al., 2007), they have low levels of self-efficacy (Bandura et
al., 2003), hopefulness and optimism (Alarcon, Bowling, & Khazon, 2013), report inadequate
coping (Cairns, Yap, Pilkington, & Jorm, 2014), and do not believe in the malleability of their
emotions (Tamir, John, Srivastava, & Gross, 2007).
Depression prevention programs are designed to foster resilience by promoting protective
factors and by reducing risk factors for depression, with the ultimate goal to prevent a fullblown depressive disorder. Resilience is defined as the ability to quickly bounce back or to
stay healthy when experiencing aversive circumstances (Davydov et al., 2010). In addition,
by promoting well-being, and by increasing problem-solving strategies and adaptive coping,
resilience can be increased.
Indicated and selective depression prevention programs, particularly those based on
Cognitive Behavioral Therapy (CBT), have been shown to be effective in reducing adolescents’
depressive symptoms (Merry, Hetrick, et al., 2012). However, few studies so far have tested
whether resiliency increases and risk factors diminish as a result of these prevention
programs, which would provide knowledge that is crucial to improve existing – and to design
new prevention programs (e.g. Chu & Harrison, 2007; Weersing, Rozenman, & Gonzalez,
2009; Weersing & Weisz, 2002). The current study therefore aims to test whether a CBTbased depression prevention program leads to increases in resilience in adolescent girls with
elevated depressive symptoms.

Resiliency factors
There are several resiliency factors that have been identified as potentially important
predictors of depressive symptom reduction. The first is a set of cognitive factors that
include schemas. The cognitive theory of depression (Beck et al., 1979) states that people
suffering from depression often have formed maladaptive cognitive schemas based
on childhood experiences. These schemas include biased attitudes and beliefs about
themselves, the world and their future, and direct a persons’ attention, interpretation,
categorization and evaluation of experiences. In this way, these cognitive schemas influence
a persons’ thoughts, emotions and behavior. Indeed, it was found that negative cognitions
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are predictive of depressive symptoms alone (Tak et al., Submitted), or in interaction with
life events for both children and adolescents (Lakdawalla et al., 2007), and these findings are
confirmed in other studies (Abela & Hankin, 2011; Cole et al., 2011). Past research has shown
that CBT-treatment effectively target cognitions in clinically depressed adolescents (Chu
& Harrison, 2007; Shirk, Crisostomo, Jungbluth, & Gudmundsen, 2013), and in adolescents
with elevated depressive symptoms (Stice, Rohde, Seeley, & Gau, 2010). However, few studies
have tested whether adolescents’ cognitions are improved following CBT-based depression
prevention. One study found that cognitions were not affected by the prevention program
(Sheffield et al., 2006). Yet two other study reported that adolescents that participated in
the prevention program reported significant improvements in attributional or optimistic
explanatory style (Horowitz et al., 2007; Seligman et al., 2007). Despite these contrasting
results it is hypothesized that girls will show improvements in negative cognitions after CBTbased prevention compared to the monitored waitlist control condition.
The second resiliency factor is coping strategies including active and cognitive coping.
Research has shown that the use of adaptive coping strategies, such as active coping, was
associated with lower levels of depressive symptoms in some, but not in all studies (for a
review see Cairns et al., 2014). However, the use of inadequate coping strategies, such as
avoidant, impulsive or self-destructive coping, is associated with increases in depressive
symptoms (Cairns et al., 2014; Compas, Connor-Smith, Saltzman, Thomsen, & Wadsworth,
2001). In addition, CBT can also promote adequate coping behavior as adolescents reported
more pleasant activities (Stice et al., 2010), and more social problem solving in interaction
with their mother, but only in the context of low to moderate maternal depression (Dietz
et al., 2014). Regarding CBT-based prevention, it was found to promote active coping in
adolescents with average to high levels of hopelessness (Gillham et al., 2012). In CBTprevention, adolescents learn to identify their negative thoughts, to recognize cognitive
errors and to change these thoughts into more realistic ones. In addition, adolescents
practice adaptive problem solving and are encouraged to perform pleasant activities.
Therefore, we expect that after CBT-prevention, adolescents will report more adaptive coping
behavior.
Another important resiliency factor seems to be the belief in the ability to effectively
change one’s own emotions. By learning how to change their thoughts and how to engage in
more helpful coping behavior adolescents will also experience that they can actually change
the way they feel. This might be a crucial insight with high impact on adolescents’ mental
health and emotion regulation capacities. Research has indeed shown that adolescents
who conceive their emotions as unchangeable used cognitive reappraisal techniques less
often, reported lower self-efficacy in emotion regulation, experienced more negative and
fewer positive emotions, received less social support, showed poorer social adjustment, and
experienced lower well-being, more loneliness, anxiety and depression (Schroder, Dawood,
Yalch, Donnellan, & Moser, 2015; Tamir et al., 2007). In contrast, adolescents who believe that
they can actually change their emotions are better able to bounce back when experiencing
low levels of well-being (Romero, Master, Paunesku, Dweck, & Gross, 2014). In the Implicit

evaluation of indicated depression prevention programs in promoting resilience

Theory of Emotion (Tamir et al., 2007), viewing emotion as fixed and uncontrollable is referred
to as holding an entity belief, and viewing emotion as changeable and controllable is called
incremental beliefs. To our knowledge, the effect of CBT-prevention programs on implicit
theory of emotions in adolescence is not yet investigated. A study investigating the effects
of a CBT-treatment for social anxiety in adults showed decreases in the belief that anxiety is
fixed and this decrease explained improvements in social anxiety (De Castella et al., 2015). In
CBT-based prevention programs, adolescents realize that they can influence their emotions
by changing their thoughts. Hence, we expect that adolescents will show an increase in their
belief that emotions are changeable and a decrease in the belief that emotions are fixed as a
result of the prevention programs.
A fourth resiliency factor is self-efficacy. The experience of being able to change one’s
thoughts and feelings, and cope with problems in more effective ways could also impact
adolescents’ beliefs in their own abilities to obtain goals; i.e. their level of self-efficacy.
The social cognitive theory (Bandura, 1977) emphasizes the relevance of self-efficacy in the
development of depressive symptoms. Low levels of self-efficacy are believed to lead to
increased levels of depressive symptoms, when people experience a discrepancy between
their goals that and abilities (Bandura et al., 1999). These adolescents are less likely to perform
actions to obtain their goals, which can result in negative self-talk and increased levels of
depressive symptoms. Research has shown that lower levels of emotional, academic, social
self-efficacy and self-efficacy to resist negative peer influences are associated with increases
in depressive symptoms up to eight-month to two-year follow-up (Bandura et al., 2003;
Scott & Dearing, 2012). However, not all studies supported a predictive association from
self-efficacy to depressive symptoms, but showed that depressive symptoms predicted selfefficacy levels (Tak, Brunwasser, Lichtwarck-Aschoff, & Engels, under review). CBT-treatment
for anxiety has shown to improve self-efficacy to cope with anxiety (Suveg, Sood, Comer,
& Kendall, 2009). Likewise, CBT-based prevention might therefore increase self-efficacy in
adolescents with subclinical depression. Preliminary evidence from runaway youth in Korea
supports this assumption (Hyun, Chung, & Lee, 2005). It is therefore expected that after
completing a CBT-based depression prevention program, adolescents will report an increase
in their level of self-efficacy.
Two final resiliency factors that are discussed are optimism and hopefulness. In line
with a positive psychology perspective, depression prevention programs also aim to
improve aspects that can increase someone’s well-being and happiness (Seligman &
Csikszentmihalyi, 2000). For example, having positive expectancies about the future, being
optimistic or hopeful. Optimism and hopefulness are related, but distinct constructs.
Optimism can be described as a positive attitude, emotion and expectation about the future.
Hopefulness can be described as positive expectancies about the future, about the ability
to and the way in which goals can be attained (Snyder, 2000). In addition, optimism and
hopefulness are associated with different aspects of well-being (Alarcon et al., 2013). It has
been found that optimism is related to more life satisfaction, happiness, psychological wellbeing, physical health, and lower levels of anxiety and depression (Alarcon et al., 2013). In
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addition, optimism is associated with more adaptive coping, more persistence in achieving
goals, and with better relationships (Carver et al., 2010). Hopefulness on the other hand, is
associated with more happiness, lower levels of depression and stress (Alarcon et al., 2013),
more positive affect, better school grades (Ciarrochi, Heaven, & Davies, 2007), more positive
self-worth, more adaptive coping, and less psychosocial impairment (Snyder, 2000). After
following a CBT-based prevention program, adolescents reported more hopefulness and a
more optimistic attributional style (Gillham et al., 2012; Mychailyszyn et al., 2012; Seligman
et al., 2007). Therefore, it is expected that after following CBT-based prevention, adolescents’
level of optimism and hopefulness is increased.

The present study
The current study is part of a randomized controlled trial that tested two CBT-based
depression prevention programs on their effectiveness in preventing depressive symptoms
(Poppelaars et al., 2016). The first program was the group-based OVK program (Tak et al., 2016)
and the second program was the computerized SPARX game (Merry, Stasiak, et al., 2012). The
trial had four conditions: OVK, SPARX, OVK & SPARX, and a monitored waitlist control group.
OVK and SPARX have been found to be equally effective in reducing depressive symptoms
in Dutch adolescent girls with elevated depressive symptoms up to one-year follow-up
(Poppelaars et al., 2016). Yet, the girls in the monitored waitlist control group showed and
equal decline in depressive symptoms as the girls in the OVK and SPARX groups.
In the current study the effectiveness of OVK, SPARX, or a combination of the two
programs in promoting resilience and reducing risk factors for depressive symptoms
was investigated. It was tested whether OVK, SPARX, or OVK & SPARX showed larger
improvements in resilience compared to the other three conditions. Since the OVK and
SPARX conditions did not differ with respect to the decrease in depressive symptoms, the
OVK, SPARX and OVK & SPARX conditions were combined into one treatment condition. It
was assessed whether adolescent girls with elevated levels of depressive symptoms after
completing OVK, SPARX or a combination of the two programs, showed an improvement in
resiliency factors compared to the monitored waitlist control group.

Previous studies on OVK and SPARX
OVK implemented as universal depression prevention was neither effective in preventing
depressive symptoms, nor in promoting adolescent resiliency, such as self-efficacy, adaptive
coping, optimism, life-satisfaction, happiness, and in reducing anxiety and hopelessness
(Tak et al., 2014). However, OVK implemented as indicated depression prevention for girls
effectively reduced depressive symptoms (Wijnhoven et al., 2014). Regarding the effectiveness
of SPARX, more mixed results have been found. Adolescents with mild to moderate depressive
disorder who played SPARX showed a comparable decrease in depressive symptoms, anxiety,
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and hopelessness, and a comparable increase in life satisfaction compared to treatment usual
up to three-month follow-up (Merry, Stasiak, et al., 2012). In contrast, adolescents excluded
from mainstream education with elevated depressive symptoms reported a larger decrease
in depressive symptoms after completing SPARX up to ten weeks follow-up, compared to a
waitlist control group (Fleming et al., 2012), but they did not differ from the control group on
anxiety, hopelessness, life satisfaction and locus of control.

Hypotheses
Both OVK and SPARX are CBT-based depression prevention programs and both programs have
been shown to reduce depressive symptoms in indicated samples. Although the programs
use very different ways to convey the program content, it was expected that girls completing
either one of those indicated programs would show improvements in resiliency factors. No
specific hypotheses were formed regarding differences in improvements of resiliency factors
between OVK and SPARX. It was expected that the girls who participated in the monitored
waitlist control group would not show the same improvement in resiliency factors compared
to the girls in the OVK and SPARX conditions, since these girls did not receive explicit training
in ways to cope with problems and change their negative cognitions.

Method
Participants
In total 208 girls from seven different schools participated (Mage = 13.35 years, SD = 0.71,
Range = 11 – 16). Participants attended seventh or eighth grade and 12.5% (n = 26) attended
pre-vocational secondary education (PVSE) or VMBO in Dutch, 54.3% (n = 113) attended
higher general secondary education (HGSE) or HAVO in Dutch, and 33.2% (n = 69) attended
pre-university education (PUE) VWO in Dutch (Dutch Ministry of Education, 2014). Most
participants (94.7%) were born in the Netherlands.

Procedure
For a detailed description of the procedure please see the primary outcome paper on
depressive symptoms (Poppelaars et al., 2016). In total 962 girls were screened (T0) end of
2012. Only the girls who reported depressive symptoms above the 70th percentile were
eligible to participate (RADS-2 score ≥ 59, n = 297) (W. M. Reynolds, 2002). Girls who reported
suicidal ideation (score 2 on CDI item 9, n = 2) or received mental health care were excluded
(n = 26). The girls who reported suicidal ideation at any time during the study were contacted
and they and their parents received information regarding mental health care. Girls who
reported suicidal ideation (n = 6) during the study or at follow-up were not excluded from the
study. In total 208 girls agreed to participate in the study (see Figure 8.1).
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Lost to follow-up (n = 2):
- Unable to contact for follow-up

Lost to follow-up (n = 1):
- Unable to contact for follow-up

Analysed Completers Only (n = 38)
Excluded from analyses (n = 11)
- Missing ≥1 questionnaire
Analysed Intention to Treat (n = 56)

Lost to follow-up (n = 0)

Analysed Completers Only (n = 36)
Excluded from analyses (n = 9)
- Missing ≥1 questionnaire
Analysed Intention to Treat ( = 50)

Analysed Completers Only (n = 38)
Excluded from analyses (n = 9)
- Missing ≥1 questionnaire
Analysed Intention to Treat (n = 51)

Discontinued intervention (n = 2):
- Unwilling to play SPARX

Discontinued intervention (n = 3):
- Too busy with school/hobby’s
- Limited access to a computer

Discontinued intervention (n = 2):
- Too busy with school/hobby’s
- Unwilling to continue lessons

Allocated to SPARX (n = 51):
Received SPARX (n = 51)

Analysed Completers Only (n = 47)
Excluded from analyses (n = 3)
- Missing ≥1 questionnaire
Analysed Intention to Treat (n = 51)

Lost to follow-up (n = 0)

Discontinued intervention (n = 0)

Allocated to control group (n = 51):
Filled in questionnaires (n = 50)
Did not fill in questionnaires (n = 1):
- Declined to participate

Excluded (n = 754)
Not meeting inclusion criteria (n = 693):
- RADS-score < 59 (n = 665)
- Suicidal ideation (n = 2)
- Already in therapy (n = 26)
Declined to participate (n = 61)
- Not interested or too busy withschool/hobbies (n = 46)
- Could not be approached (n = 15)

Allocated to OVK & SPARX (n = 56):
Received lessons OVK & received
SPARX (n = 53)
Did not receive lessons OVK (n = 3):
- Time OVK lessons inconvenient
- Declined to participate

Randomised
(n = 208)

Assessed for eligibility:
n = 962

Allocated to OVK (n = 50):
Received lessons OVK (n = 47)
Did not receive lessons OVK (n = 3):
- Time OVK lessons inconvenient

figure 8.1 Flow Chart Participants from T0 to T12
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The participating schools were randomized to condition by an independent statistician.
Schools provided one to four conditions, depending on the number of adolescent girls
participating in that school. Second, girls were allocated to condition in each school by
random number generation and were not blinded for condition. Seven girls withdrew from
the study after randomization.
The OVK condition consisted of the first eight lessons of the OVK program, provided
weekly at school by a psychologist. In the SPARX condition girls played one level of the SPARX
game each week for seven weeks. They played SPARX at home at a time that suited them
best. The OVK & SPARX condition comprised both the first eight sessions of OVK and the
weekly SPARX game. The interventions were administered from January to May 2013. Girls
in the monitored waitlist control condition only completed the assessments, but could
participate in the OVK or SPARX program after the study had ended.
The pretest was completed (T1) in the week before the start of the interventions, which
included the RADS-2 and resiliency factors (see Figure 8.2). Subsequently, depressive
symptoms (RADS-2) were assessed weekly during the interventions (T2 – T8). In addition,
resiliency factors were measured halfway through the interventions (T5). At post-test (T9),
three-, six- and 12-month follow-ups (T10 – T12), participants filled out the RADS-2 and several
secondary outcome measures again. All questionnaires were filled out digitally and, with
the exception of screening, were completed at home. The attrition rates were low and 159
(76.4%) of the 208 randomized participants completed all questionnaires (Figure 8.1).
figure 8.2 Timeline Questionnaires
T0

T1

T2-T4

T5

T6-T8

T9

T10

T11

T12

RADS-2

RADS-2

RADS-2

RADS-2

RADS-2

RADS-2

RADS-2

RADS-2

RADS-2

CDI item 9 CDI item 9 CDI item 9 CDI item 9 CDI item 9 CDI item 9 CDI item 9 CDI item 9 CDI item 9
DASS-21

DASS-21

DASS-21

DASS-21

DASS-21

DASS-21

CNCEQR

CNCEQR

CNCEQR

CNCEQR

CNCEQR

CNCEQR

BriefCOPE

BriefCOPE

BriefCOPE

BriefCOPE

BriefCOPE

BriefCOPE

GPE

GPE

GPE

GPE

SEQC

SEQC

SEQC

SEQC

ITE

ITE

ITE

ITE

CERQ

CERQ

CERQ

CERQ

Participants were paid € 22,50 for their participation up to and including post-test. They
received an additional € 7,50 for each of the follow-up questionnaires. The trial was registered
at the Dutch Trial Register (No. NTR3737), and the ethical committee of the Faculty of Social
Sciences at Radboud University has approved this study (ECG2012-2711-069).
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Interventions
Op Volle Kracht (OVK). The depression prevention program OVK is based on the effective
Penn Resiliency Program (Brunwasser et al., 2009). The program was adapted to better suit
the needs of Dutch adolescents, but retained its cognitive behavioral principles (Tak et
al., 2014). The original version of OVK consists of sixteen lessons, but in the current study
only the first eight lessons were provided as they were previously found to be enough to
effectively reduce depressive symptoms in adolescent girls with elevated depressive
symptoms (Wijnhoven et al., 2014). In the first eight lessons of OVK, adolescents learn how
events, thoughts, emotions and behavior relate to each other. Adolescents learn to change
their maladaptive thoughts into more realistic thoughts. For a more elaborative explanation
of OVK, see (Tak et al., 2012). Girls who followed one of the three intervention conditions
followed on average 6.77 (SD = 1.17, Range 4 – 8).
SPARX. The SPARX program is an interactive fantasy game and at the same time a CBTtreatment for clinical depression in adolescents (Merry, Stasiak, et al., 2012). In SPARX the
fantasy world is threatened by negative thoughts and the player has to restore the balance
of this fantasy world by challenging those thoughts. In the seven levels of SPARX the CBT
principles are practiced by completing in game educational assignments with a guide and
performing real life assignments. Participants reported that they completed 6.48 (SD = 1.27)
levels on average in the SPARX and OVK & SPARX conditions. In the OVK & SPARX condition
one participant did not play the game and one other participant only played level one. All
other participants completed three or more levels, and 78.8% completed all seven levels.

Instruments
Depressive symptoms. Depressive symptoms were assessed with the RADS-2, which is a 30item questionnaire which has good psychometric properties (W. M. Reynolds, 2002). Items
are answered on a four-point scale from ‘almost never’ = 1 to ‘most of the time’ = 4. Example
items are: ‘I feel sad’ and ‘I feel that other children don’t like me’. Total scores could range
from 30 – 120, and higher scores represent higher levels of depressive symptoms. Cronbach’s
alpha ranged from .73 to .92 across assessments. The effectiveness of OVK and SPARX on the
RADS-2 has been reported in Poppelaars et al. (2016).
Suicidal ideation. Suicidal ideation was assessed with item 9 of the Children’s Depression
Inventory (Kovacs, 2001). This item consists of three statements: ‘I don’t think about ending
my life’ = 0, ‘I think about ending my life, but I would never do it’ = 1, ‘I want to end my life’ = 2.
Depression, anxiety and stress. The Depression, Anxiety and Stress Scales-21 (DASS-21;
Lovibond & Lovibond, 1995) was used to assess anxiety and stress symptoms as well as to get
a second measure of depressive symptoms. Participants rated 21 items on a four-point scale
‘never’ to ‘almost always’. Example items are ‘I found it hard to wind down’ (stress), ‘I felt
down-hearted and blue’ (depression), ‘I felt I was close to panic’ (anxiety). Sum scores were
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calculated for all three subscales from the corresponding seven items. Chronbach’s alpha’s
ranged from .78 to .87 for anxiety, .75 to .88 for stress and .75 to .90 for depression.
Cognitive errors. Cognitive errors were measured with The Revised Children’s Negative
Cognitive Errors Questionnaire (CNCEQ-R) consisting of 16 items describing hypothetical
situations in which adolescents may make a certain cognitive error: e.g. ‘Because you are
moving, you will go to a different school after the summer, make new friends and get used to a
new place’ (Maric et al., 2011). Participants indicate the extent to which the provided thought:
e.g. ‘I will not be able to handle all these new things’ would resemble their own thoughts in
the situation on a five-point scale ‘almost exactly like I would think = 1, to ‘not at all like I would
think’ = 5. Five different types of cognitive errors were assessed: Underestimation of the
ability to cope (3 items; Chronbach’s alpha .54 to .69), Personalizing without mind reading
(3 items; Chronbach’s alpha .69 to .79), Selective abstraction (3 items; Chronbach’s alpha .49
to .58), Overgeneralization (3 items; Chronbach’s alpha .63 to .75) and Mind reading (4 items;
Chronbach’s alpha .74 to .82). Mean scores for each of the subscales were calculated. Answers
were recoded and higher scores indicated that adolescents reported more cognitive errors.
Active coping. The Brief-COPE (Carver, 1997) was used to measure eight forms of active
coping: Active coping (Chronbach’s alpha .62 to .74), Humor (Chronbach’s alpha .46 to .76),
Emotional support (Chronbach’s alpha .54 to .76), Instrumental support (Chronbach’s alpha
.71 to .82), Mental disengagement (Chronbach’s alpha .34 to .64), Denial (Chronbach’s alpha
.67 to .80), Venting (Chronbach’s alpha .16 to .48) and Substance use (Chronbach’s alpha .28 to
.74). Due to technical difficulties Behavioral disengagement was not assessed. Furthermore,
Venting and Substance use were not analyzed because reliabilities were extremely low. Each
scale was assessed with two items that were summed to form the scale score. Participants
used a four-point scale ‘I don’t do this at all’ to ‘I do this a lot’ to rate if they respond to
stressful events with certain coping strategies: e.g. ‘I make jokes about it’.
Cognitive coping. Cognitive coping was measured using the Cognitive Emotion Regulation
Questionnaire (CERQ; Garnefski, Kaaij, & Spinhoven, 2002). The CERQ provides participants
with 18 thoughts one can have after a negative event. An example item is ‘I think I have to
accept what has happened to me’. Participants indicate on a 5-point scale how often they have
this thought after a negative event has occurred ‘(almost) never’ to ‘(almost) always’. The CERQ
consists of nine subscales (each calculated by adding the two corresponding items): Selfblame (Chronbach’s alpha .73 to .84), Acceptance (Chronbach’s alpha .61 to .77), Rumination
(Chronbach’s alpha .67 to .75), Positive refocusing (Chronbach’s alpha .77 to .85), Refocus on
planning (Chronbach’s alpha .54 to .74), Positive reappraisal (Chronbach’s alpha .54 to .69),
Putting into perspective (Chronbach’s alpha .74 to .80), Catastrophizing (Chronbach’s alpha
.72 to .86) and Blaming others (Chronbach’s alpha .71 to .80).
Hopefulness and optimism. The General Positive Expectancies scale (GPE) is used to
measure hopefulness, e.g. ‘When I have a problem, I can come up with lots of ways to solve it’,
and optimism, e.g. ‘I always look on the bride side of things’, with four items each (Carvajal,
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2012). Together, the eight items form a measure of general positive expectancies. Participants
rate their answers on a four-point scale ‘all of the time’ to ‘none of the time’. Mean scores
were calculated for the full scale (Chronbach’s alpha 0.76 to 0.88), the subscale hopefulness
(Chronbach’s alpha .60 to .82) and the subscale optimism (Chronbach’s alpha .66 to .78).
Self-efficacy. The Self-Efficacy Questionnaire for Children (SEQ-C) was used to measure
general self-efficacy and the subscales social, emotional, and academic self-efficacy (Muris,
2001). Participants rate their perceived abilities on 21 items on a five-point scale ‘not at all’
to ‘very well’, for example ‘How well can you give yourself a pep talk when you feel low?’.
Answers are given on a five-point scale ranging from ‘not at all’ to ‘very well’. Sum scores were
calculated for general self-efficacy (21 items; Chronbach’s alpha .81 to .86) social self-efficacy
(7 items; Chronbach’s alpha .75 to .81), emotional self-efficacy (7 items; Chronbach’s alpha
.74 to .81) and academic self-efficacy (7 items; Chronbach’s alpha .80 to .87).
Theory of emotion. The Implicit Theory of Emotion scale (ITE) consists of four items
measuring two subscales. The first subscale assesses the belief that emotions are changeable
and controllable, e.g. ‘If they want to, people can change the emotions that they have’, while
the second subscale assesses the belief that emotions are fixed and uncontrollable, e.g. ‘The
truth is, people have very little control over their emotions’ (Tamir et al., 2007). The ITE was
adapted from the Implicit Theories of Intelligence questionnaire (Dweck, 1999). Items were
answered using a five-point scale from ‘strongly disagree’ to ‘strongly agree’ and a mean score
was calculated for both subscales. Cronbach’s alpha ranged from .51 to .73 for the changeable
emotions subscale and .46 to .64 for the fixed emotions subscale, indicating relatively low
reliabilities.

Strategy of analyses
First, missing data was imputed by means of multiple imputation in SPSS. By including
auxiliary variables in the imputation model, more accurate standard errors are obtained.
Second, the Intraclass Correlation Coefficients (ICC’s) were calculated to examine the degree
to which the data was clustered within schools. The ICC’s for depression and resiliency
factors were low, with an average value of .01 (minimum < 0.001; maximum = 0.13). This
indicates that about 1% of the variance could be ascribed to school factors. Despite this low
amount of clustering, school clustering was controlled for in all analyses.
Latent Growth Curve Modeling (LGCM) in Mplus (L. K. Muthén & Muthén, 1998-2010) was
conducted for all resiliency factors that had acceptable reliability. First, single growth curves
including intercept and slope were estimated for each resiliency factor using all assessments
available from pre-test. Linear and quadratic slopes were tested to assess change from the
start of the interventions, quadratic slopes were only included when the mean and the
variance of the intercept and slope were significant indicating that there is a quadratic slope
and that there are differences between participants in the quadratic slope. The values of the
resiliency factors were estimated at pre-test (intercept). Model fit was considered good when χ2
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p ≥ 0.05, the Root Mean Square Error of Approximation (RMSEA) was < .05, the comparative fit
index (CFI) was > .90, and the standardized root mean square residual (SRMR) was < .08. Second,
to test whether the conditions were associated with change in and final levels of resiliency
factors, a model was tested in which the intercept was set at the final available assessment,
i.e. the 12-month follow-up or the post-test. In these models the baseline level of the resiliency
factor (T0) and the conditions were held constant. Since multiple tests were performed, a more
conservative alpha level was chosen. Results were considered significant when α < .01.

Results
Descriptive statistics
Descriptive statistics are presented in Table 8.1. The four conditions did not differ at baseline
on demographic conditions. Therefore, these factors were not controlled for in subsequent
analyses. Overall, conditions did not show significant differences on baseline levels of
resiliency factors. However, one difference was found at baseline as adolescents in the OVK
& SPARX condition had a stronger belief that emotions are fixed compared to adolescents
in the OVK condition. To control for baseline levels of resiliency factors, all baseline levels of
resiliency factors were held constant in the Latent Growth Curve analyses.

Latent growth curve modeling
Latent Growth Curve Model (LGCM) estimates of the intercept and slope are presented in
Table 8.2. Across conditions, a quadratic trend was observed in levels of stress, anxiety and
depressive symptoms, indicating that participants decreased at first and increased later
on, at one-year follow-up assessment. For cognitive errors (CNCEQ-R) linear and quadratic
patterns exist; girls reported a linear decrease in underestimation of the ability to cope
(UAC), showed a linear increase in personalizing without mind reading (PMR), and showed
a quadratic trend in their use of selective abstraction (SA) as they decreased at first and
increased at one-year follow-up. Regarding coping, girls increased in their use of humor (H)
and mental disengagement (MD). In addition, girls increased in emotional and academic
self-efficacy, girls increased in their belief that emotions are changeable (CH), and girls
reported a decrease in self-blame (SB) and rumination (RU).
Results of the LGCM of all resiliency factors are reported in Table 8.3, in which the intercept
is set at latest follow-up moment available for the specific resiliency factor, the post-test or
the 12-month follow-up. For the vast majority of resiliency factors no differences were found
in the rate of change or on the intercept levels between the four conditions, i.e. at post-test
or at 12-month follow-up. Contrary to expectations, the monitored waitlist control group
did not differ from the treatment groups, with the exception of changeable emotions. Girls
in the monitored waitlist control group reported less belief in the idea that emotions are
changeable at one-year FU, Cohen’s d = 0.32.
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table 8.1 D
 escriptives (Means and Standard Deviations or Percentages) and Chi-Square or F-values for
Demographic Variables per Condition at T0

Age

Control
(n = 51)

OVK
(n = 50)

SPARX
(n = 51)

OVK &
SPARX
(n = 56)

13.22 (0.64)

13.43 (0.74)

13.26 (0.81)

13.47 (0.61)

Education

Chi-Square
(3, n = 208)

F (p)
(3, 204)
1.66 (.180)

0.71
Low

37.3%

40.0%

43.1%

35.7%

High

62.7%

60.0%

56.9%

64.3%

Born in the Netherlands

1.60

Yes

98.0%

94.0%

94.1%

92.9%

No

2.0%

6.0%

5.9%

7.1%

Religious

1.20
Yes

19.6%

20.0%

19.6%

26.8%

No

80.4%

80.0%

80.4%

73.2%

Frequency of video game play

3.08 (1.31)

2.92 (1.29)

3.02 (1.27)

3.36 (1.34)

1.11 (.35)

Stress

8.65 (3.95)

9.82 (4.02)

9.04 (4.26)

9.39 (3.48)

0.82 (.483)

Anxiety

5.53 (3.90)

6.66 (5.04)

5.14 (3.87)

5.80 (3.92)

1.19 (.314)

Depr

7.25 (3.69)

7.50 (3.35)

7.51 (4.44)

7.29 (4.06)

0.07 (.976)

UAC

3.10 (0.86)

3.15 (0.89)

3.34 (0.96)

3.11

(1.07)

0.72 (.544)

PMR

3.36 (0.99)

3.41 (0.98)

3.58 (1.06)

3.40 (0.98)

0.46 (.714)

SA

3.48 (0.83)

3.49 (0.96)

3.25 (0.88)

3.45 (0.94)

0.79 (.513)

OV

3.19 (1.00)

3.46 (1.03)

3.49 (0.85)

3.35 (1.09)

0.95 (.416)

MR

3.10 (1.00)

3.23 (1.09)

3.13 (0.85)

3.05 (1.01)

0.30 (.827)

ACT

4.76 (1.33)

5.10 (1.69)

4.78 (1.57)

4.84 (1.41)

0.54 (.658)

HU

3.22 (1.40)

3.32 (1.27)

2.78 (1.01)

3.39 (1.32)

2.43 (.066)

ES

4.80 (1.48)

4.60 (1.55)

5.23 (1.59)

4.43 (1.57)

0.55 (.647)

IS

4.57 (1.59)

4.80 (1.81)

4.55 (1.67)

4.66 (1.67

0.23 (.873)

MD

5.45 (1.17)

5.50 (1.37)

5.08 (1.47)

5.23 (1.49)

1.03 (.382)

DN

3.08 (1.40)

2.94 (1.17)

3.12 (1.28)

3.20 (1.72)

0.30 (.825)

DASS

CNCEQ-R

BRIEF
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GPE
Total

2.48 (0.33)

2.47 (0.39)

2.38 (0.37)

2.35 (0.53)

1.27 (.287)

Hope

2.50 (0.39)

2.45 (0.43)

2.34 (0.37)

2.33 (0.55)

1.90 (.130)

Optimism

2.46 (0.40)

2.50 (0.48)

2.42 (0.44)

2.38 (0.59)

0.59 (.625)

Total

64.51 (8.27)

65.72 (9.77)

65.59 (8.57)

64.96 (11.07)

0.18 (.911)

Social

23.71 (4.59)

23.60 (4.88)

23.67 (4.99)

23.36 (4.42)

0.06 (.981)

Emo

18.14 (3.54)

18.98 (3.51)

19.16 (4.19)

19.46 (5.05)

0.98 (.402)

Acad

22.67 (4.96)

23.14 (5.08)

22.76 (4.35)

22.14 (4.55)

0.40 (.752)

CH

3.20 (0.94)

3.21 (0.88)

2.81 (0.84)

3.18 (0.91)

2.34 (.075)

FI

3.05 (0.90)

2.73 (0.70)

2.97 (0.85)

3.21 (0.93)

2.83 (.040)

SB

5.43 (2.19)

4.80 (2.19)

5.16 (2.27)

5.23 (2.11)

0.73 (.535)

AC

6.04 (2.00)

5.48 (1.92)

5.53 (1.95)

6.00 (2.18)

1.13 (.339)

RU

7.10 (2.11)

6.32 (2.09)

6.29 (2.01)

6.89 (1.91)

2.06 (.107)

PRF

5.29 (1.93)

5.22 (2.12)

5.61 (1.79)

5.55 (2.00)

0.48 (.694)

RP

5.12 (1.90)

5.60 (2.01)

5.16 (1.91)

5.38 (2.04)

0.65 (.586)

PRP

5.41 (2.16)

5.06 (2.19)

4.67 (2.18)

5.48 (2.28)

1.51 (.214)

PP

5.88 (1.99)

5.48 (2.03)

5.23 (2.06)

5.46 (2.38)

0.81 (.487)

CA

4.76 (1.95)

5.08 (2.27)

4.65 (2.01)

5.13 (2.22)

0.64 (.588)

BO

3.37 (1.54)

4.14 (1.88)

3.39 (1.47)

3.68 (1.75)

2.15 (.095)

SEQ

ITE

CERQ

Note. Depr = depression, UAC = underestimation of the ability to cope, PMR = personalizing without mind reading,
SA = selective abstraction, OV = overgeneralization, MR = mind reading, BRIEF = Brief-COPE, ACT = active
coping, HU = humor, ES = emotional support, IS = instrumental support, MD = mental disengagement, DN =
denial, Hope = hopefulness, Emo = emotional, Acad = academic, CH = changeable, FI = fixed, SB = self-blame,
AC = acceptance, RU = rumination, PRF = positive refocusing, RP = refocusing on planning, PRP = positive
reappraisal, PP = putting into perspective, CA = catastrophizing, BO = blaming others.

5.34

6.17

Anxiety

Depr

2.46

2.45

2.35

2.71

PMR

SA

OV

MR

3.16

5.03

5.00

5.46

2.97

HU

ES

IS

MD

DN

2.60

2.60

2.62

Total

Hope

Optimism

GPE

4.98

ACT

BRIEF

2.57

UAC

CNCEQ-R

8.48

Stress

DASS

Across the two year FU

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

I (p)

(.000)

-0.29

0.03

0.19

0.13

(.027)

(.017)

(.113)

(.035)

(.001)

0.07

-0.04

(.346)

0.05

(.987)

(.004)

0.05

-0.00

(.135)

(.068)

0.04

-0.04

(.340)

(.002)

-0.23

(.003)

(.001)

-1.26

-0.07

(.001)

-1.30

-0.07

(.000)

-1.42

S (p)

-0.04

-0.03

0.06

0.25

0.28

0.30

(.036)

(.181)

(.000)

(.005)

(.003)

(.004)

QS (p)

0.21

0.07

0.12

0.96

0.65

1.81

1.60

1.00

1.03

0.61

0.66

0.57

0.63

0.65

11.61

13.14

9.58

(.000)

(.095)

(.001)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

Var (I) (p)

0.01

-0.24

0.03

0.04

0.06

0.12

0.11

0.04

0.05

0.03

0.02

0.25

0.03

0.02

3.04

3.96

4.76

(.445)

(.552)

(.932)

(.101)

(.034)

(.003)

(.003)

(.211)

(.017)

(.000)

(.002)

(.030)

(.000)

(.025)

(.441)

(.359)

(.405)

Var (S) (p)

0.03

0.03

0.02

0.00

0.15

0.07

(.435)

(.099)

(.155)

(.996)

(.667)

(.843)

Var (QS) (p)

.046

.015

.052

.063

.070

.071

.067

.031

.035

.057

.038

.057

.072

.035

.036

.053

SRMR

table 8.2 Model 1 Estimates of the Intercept and Slope of Resiliency Factors until Post-Test or across the One-Year Follow-Up Period

.014

.021

.006

.027

.026

.060

..049

.053

.000

.054

.015

.081

.061

.095

.043

.083

.121

RMSEA

.995

.997

1.000

.988

.983

.966

.973

.962

1.000

.986

.998

.985

.985

.978

.988

.962

.924

CFI
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24.26

19.62

22.96

Social

Emo

Acad

3.11

FI

6.21

6.38

5.99

5.88

5.65

5.92

4.28

3.69

AC

RU

PRF

RP

PRP

PP

CA

BO

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

(.000)

0.38

-0.36

-0.17

-0.07

-0.38

0.34

(.064)

(.219)

(.629)

(.863)

(.360)

(.470)

(.804)
(.000)

0.09

(.000)

(.019)

-1.32

-0.72

-0.40

(.001)

(.005)

0.40

0.42

(.134)
(.007)

0.25

(.005)

0.48

1.14

1.41

1.69

2.13

2.54

1.49

2.41

1.47

1.14

2.12

0.51

0.32

21.30

15.71

18.10

78.91

(.001)

(.002)

(.000)

(.000)

(.003)

(.017)

(.022)

(.001)

(.000)

(.000)

(.001)

(.000)

(.000)

(.000)

(.000)

2.32

-3.12

4.18

-0.41

-1.92

-2.21

-2.98

1.62

-1.39

3.11

0.79

1.63

1.07

1.52

7.06

(.329)

(.364)

(.161)

(.903)

(.683)

(.712)

(.595)

(.742)

(.749)

(.017)

(.438)

(.142)

(.305)

(.012)

(.110)

.041

.010

.020

.016

.005

.028

.020

.007

.005

.005

.015

.003

.012

.005

.006

.226

.040

.110

.043

.002

.127

.090

.000

.004

.006

.081

.000

.034

.000

.000

.844

.996

.988

.991

1.000

.967

.970

1.000

1.000

.999

.964

1.000

.999

1.000

1.000

Note. Unstandardized estimates are provided. Significant slopes are presented in Bold. S = slope, I = intercept, QS = quadratic slope, var = variance, Depr =
depression, UAC = underestimation of the ability to cope, PMR = personalizing without mind reading, SA = selective abstraction, OV = overgeneralization,
MR = mind reading, BRIEF = Brief-COPE, ACT = active coping, HU = humor, ES = emotional support, IS = instrumental support, MD = mental disengagement,
DN = denial, Hope = hopefulness, Emo = emotional, Acad = academic, CH = changeable, FI = fixed, SB = self-blame, AC = acceptance, RU = rumination, PRF
= positive refocusing, RP = refocusing on planning, PRP = positive reappraisal, PP = putting into perspective, CA = catastrophizing, BO = blaming others.

5.39

SB

CERQ

3.32

CH

ITE

66.84

Total

SEQ

At post-test
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table 8.3 Model 2 Estimates of Condition on the Intercept and Slope of Resiliency Factors, until Post-Test or across
the One-Year Follow-Up Period
OVK vs. other groups
I (p)

S(p)

SPARX vs. other groups
QS (p)

I (p)

S (p)

QS (p)

Dass
Stress

-0.58

(.647) -0.76

(.490) -0.17

(.536) -1.58

(.122) -1.10

(.238) -0.21

(.402)

(.205)

(.140) -0.71

(.480) 0.02

(.983) 0.04

(.892)

(.961) -1.06

(.284) -0.59

(.532) 0.08

(.732)

Anxiety

0.25

(.767)

1.67

0.49

Depr

-1.01

(.394) -0.21

(.840) 0.01

UAC

0.06

(.614) 0.03

(.430)

-0.06

(.588) -0.02

(.594)

PMR

-0.01

(.964) 0.02

(.642)

-0.08

(.551) -0.03

(.449)

SA

-0.23

(.110)

(.334)

(.216) -0.18

(.382) 0.27

(.069) 0.92

OV

-0.06

(.776) -0.04

(.474)

-0.27

(.059) -0.06

(.271)

MR

0.02

(.912) 0.01

(.830)

-0.10

(.566) -0.02

(.756)

ACT

0.01

(.975) 0.05

(.164)

0.30

(.153)

0.07

(.219)

HU

-0.15

(.457) -0.01

(.904)

-0.03

(.876) -0.02

(.674)

ES

0.28

(.373) 0.01

(.883)

0.16

(.560) 0.00

(.996)

IS

0.29

(.327) 0.10

(.176)

0.14

(.690) -0.04

(.717)

MD

0.02

(.948) 0.04

(.629)

-0.09

(.587) -0.05

(.382)

DN

-0.12

(.464) -0.04

(.453)

-0.12

(.556) 0.02

(.509)

Total

-0.05

(.493) -0.10

(.497) -0.02

(.564) 0.09

(.118) -0.08

(.617) -0.03

(.558)

Hope

0.02

(.814) 0.00

(.999)

(.988) 0.11

(.098) -0.04

(.824) -0.02

(.707)

-0.11

(.217) -0.02

(.409)

0.73

(.439) 0.01

(.733)

Total

0.16

(.889) 2.39

(.440)

0.13

(.865) -0.77

(.797)

Social

0.44

(.339) 0.34

(.160)

-0.10

(.860) 0.04

(.874)

Emo

-0.38

(.603) -0.11

(.813)

-0.51

(.339) -0.12

(.802)

Acad

0.41

(.329) 0.61

(.080)

0.67

(.001) -0.16

(.630)

CH

0.22

(.042) 0.04

(.892)

0.63

(.000) 0.68

(.066)

CNCEQ-R

0.21

0.06

(.009)

BRIEF

GPE

Optimism

0.00

SEQ

ITE
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FI

0.08

(.532) -0.30

(.260)

-0.25

(.075) -0.38

(.410)

SB

-0.63

(.267) -0.64

(.492)

-0.59

(.249) -0.70

(.412)

AC

-0.39

(.124) -0.81

(.233)

-0.29

(.298) -0.05

(.954)

RU

0.37

(.622)

(.113)

-0.11

(.856) -0.32

(.607)

PRF

-0.24

(.682) -0.47

(.667)

0.08

(.848) 0.59

(.573)

RP

-0.45

(.347) 0.12

(.912)

-0.05

(.849) 0.13

(.864)

PRP

-0.05

(.870) 0.65

(.470)

0.61

(.001) 1.22

(.129)

PP

-0.34

(.448) -0.29

(.710)

0.57

(.113)

1.05

(.353)

CA

0.46

(.123) -0.30

(.657)

0.58

(.151)

0.31

(.426)

BO

0.34

(.059) 0.86

(.169)

0.49

(.087) 0.65

(.203)

CERQ

1.40

Note. Unstandardized estimates are provided. Significant values are printed in bold. Underlined variables are
assessed until post-test. S = slope, I = intercept, var = variance, Depr = depression, UAC = underestimation
of the ability to cope, PMR = personalizing without mind reading, SA = selective abstraction, OV =
overgeneralization, MR = mind reading, BRIEF = Brief-COPE, ACT = active coping, HU = humor, ES = emotional
support, IS = instrumental support, MD = mental disengagement, DN = denial, Hope = hopefulness, Emo =
emotional, Acad = academic, CH = changeable, FI = fixed, SB = self-blame, AC = acceptance, RU = rumination,
PRF = positive refocusing, RP = refocusing on planning, PRP = positive reappraisal, PP = putting into perspective,
CA = catastrophizing, BO = blaming others.
table 8.3 Continued
OVK & SPARX vs. other groups
I (p)

S (p)

Control group vs. other groups

QS (p)

I (p)

S (p)

QS (p)

DASS
Stress

-1.80

(.139) -0.90

(.347) -0.19

(.433)

1.33

(.202)

.92

(.286)

.19

(.358)

Anxiety

-0.48

(.565) 0.72

(.411)

0.25

(.266) 0.32

(.675)

-.79

(.412)

-.253

(.275)

Depr

-0.16

(.897) 0.69

(.412) -0.17

(.344) 0.72

(.477)

.51

(.563) 0.09

UAC

0.17

(.299) 0.03

(.167)

-.05

(.625)

-.01

(.612)

PMR

-0.07

(.632) -0.04

(.315)

.05

(.645)

.02

(.547)

SA

-0.28

(.001) 0.17

(.422) 0.06

.23

(.045) -.22

(.177) -0.07

OV

-0.20

(.008) -0.07

(.043)

.18

(.160)

.05

(.101)

MR

0.16

(.449) 0.01

(.753)

-.02

(.908)

-.00

(.979)

ACT

0.21

(.515)

(.129)

-.18

(.466) -.08

(.037)

(.678)

CNCEQ-R

(.278)

BRIEF
0.11

(.068)
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HU

-0.17

(.463) -0.01

(.857)

.12

(.466)

.01

(.619)

ES

-0.18

(.613) -0.08

(.455)

-.08

(.743)

.02

(.764)

IS

0.38

(.311)

0.10

(.372)

-.27

(.278)

-.05

(.573)

MD

0.38

(.037) 0.14

(.029)

-.11

(.309)

-.04

(.258)

DN

0.12

(.716) -0.00

(.989)

.03

(.869)

.01

(.880)

Total

-0.01

(.955) -0.27

(.227) -0.08

(.258)

-.01

(.918)

.15

(.244)

.04

(.272)

Hope

0.04

(.818) -0.35

(.202) -0.10

(.205)

-.06

(.543)

.14

(.384)

.04

(.361)

Optimism -0.06

(.688) -0.01

(.855)

.04

(.689)

.01

(.832)

Total

0.79

(.625) 5.85

(.040)

-.38

(.699) -2.58

(.346)

Social

0.46

(.529) 0.55

(.016)

-.27

(.557)

-.32

(.123)

Emo

0.21

(.807) 0.41

(.208)

.22

(.703)

-.07

(.851)

Acad

0.34

(.584) 0.50

(.224)

-.47

(.092)

-.32

(.366)

CH

0.48

(.000) 0.67

(.092)

-.43

(.000) -.46

(.116)

FI

-0.21

(.163) -0.47

(.216)

.13

(.212)

.39

(.018)

SB

-0.59

(.163) -1.08

(.147)

.60

(.191)

.82

(.252)

AC

-0.14

(.579) -0.79

(.503)

.27

(.104)

.56

(.432)

RU

-0.01

(.989) -1.12

(.160)

-.08

(.894)

.06

(.938)

PRF

-0.18

(.664) -0.05

(.966)

.12

(.740)

-.02

(.981)

RP

-0.38

(.201) 0.02

(.981)

.29

(.345)

-.09

(.912)

PRP

0.37

(.039)

1.28

(.124)

-.31

(.032) -1.06

(.156)

PP

0.11

(.790) 0.85

(.154)

-.11

(.728)

-.55

(.389)

CA

0.34

(.409) -0.75

(.249)

-.46

(.154)

.26

(.594)

BO

-0.26

(.335) -0.03

(.967)

-.17

(.402) -.47

(.340)

GPE

SEQ

ITE

CERQ

Note. Unstandardized estimates are provided. Significant values are printed in bold. Underlined variables are
assessed until post-test. S = slope, I = intercept, var = variance, Depr = depression, UAC = underestimation
of the ability to cope, PMR = personalizing without mind reading, SA = selective abstraction, OV =
overgeneralization, MR = mind reading, BRIEF = Brief-COPE, ACT = active coping, HU = humor, ES = emotional
support, IS = instrumental support, MD = mental disengagement, DN = denial, Hope = hopefulness, Emo =
emotional, Acad = academic, CH = changeable, FI = fixed, SB = self-blame, AC = acceptance, RU = rumination,
PRF = positive refocusing, RP = refocusing on planning, PRP = positive reappraisal, PP = putting into perspective,
CA = catastrophizing, BO = blaming others.
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Differences between one of the treatment groups versus all other groups were only
found on selective abstraction and overgeneralizing (CNCEQR), academic self-efficacy
(SEQ), changeable emotions (ITE), and positive reappraisal (CERQ). It was found that the OVK
& SPARX group reported less use of the cognitive error ‘selective abstraction’ compared to
the other groups at 12-month FU, Cohen’s d = 0.04. In addition, there was a quadratic trend
in the SPARX group indicating that participants decreased at first in their use of selective
abstraction and increased again later on, compared to the other groups. The adolescents
in the OVK & SPARX group used the cognitive error ‘overgeneralizing’ less often compared
to the other groups, Cohen’s d = 0.19. Higher levels of academic self-efficacy were found
for the SPARX condition at post-test, Cohen’s d = 0.08, although growth rates did not differ
between conditions. The SPARX and OVK & SPARX groups showed higher levels of the belief
that emotions are changeable at post-test compared to the other conditions, Cohen’s d =
0.11 and 0.20, respectively. The SPARX condition showed higher levels of the cognitive coping
strategy positive reappraisal at post-test, Cohen’s d = 0.11, compared to the other conditions.

Discussion
The present study investigated whether resilience was increased after following OVK, SPARX, or
the combination of both OVK & SPARX, compared to a monitored controlled group in a sample
of Dutch adolescent girls with elevated depressive symptoms. It was found that girls in all four
conditions, including the monitored waitlist control condition, showed an equal increase in
almost all resiliency factors examined in this study. There was one exception: girls in the three
treatment conditions showed a greater increase in the idea that emotions are changeable
compared to the girls in the monitored waitlist control condition. In general, participating
in one of the four study conditions resulted in a decrease in anxiety, depression and stress
up to six-month follow-up. It resulted in fewer negative thoughts, such as self-blame and
rumination, less use of inadequate coping strategies as underestimation of the ability to
cope (UAC), personalizing without mind reading (PMR), and selective abstraction (SA). Girls
reported more use of positive coping strategies, such as humor and mental disengagement
up till 12-month follow-up. In addition, girls increased in their level of emotional and academic
self-efficacy. However, girls showed an increase in depression, anxiety, stress, and selective
abstraction at the one-year follow-up assessment. Finally and in general, the three treatment
conditions, OVK, SPARX and OVK & SPARX, did not differ in their level in which they promoted
resilience, although some differences in self-efficacy, coping, and cognitions with trivial to
small effect sizes were found in favor of the SPARX or the OVK & SPARX condition.
Contrary to expectations, the girls in the monitored control group showed the same
degree of improvements in resilience as the girls in the CBT group-based program OVK and
the computerized CBT program SPARX. There was one exception, girls in the three treatment
conditions showed a stronger belief in the malleability of emotions compared to the girls in
the monitored control group. This might be explained by the fact that the girls in the three
treatment conditions, compared to the adolescents in the monitored control group, received
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more explicit knowledge about and opportunities to change thoughts and coping styles,
which might have changed their view regarding the malleability of emotion.
The fact that in all four conditions an equal decrease in adverse development such as
depressive symptoms and anxiety, and an equal increase in resiliency factors was observed,
contrasts findings from some, but is in line with other studies on the effectiveness of OVK
and SPARX as indicated depression prevention. In contrast to the findings from the present
study and a previous study (Poppelaars et al., 2016), OVK was significantly more effective in
reducing depressive symptoms in sub-clinically depressed girls compared to a monitored
waitlist control group up to six-month follow-up (Wijnhoven et al., 2014). Previous studies
into the effectiveness of SPARX showed that SPARX evaluated as indicated depression
prevention was as effective as usual care in reducing depressive symptoms, anxiety and
hopelessness and in improving life satisfaction (Merry et al., 2012). However, in another study
SPARX was more effective compared to a waitlist control condition in reducing depressive
symptoms. Yet, SPARX was neither more effective in decreasing anxiety and hopelessness,
nor in promoting life satisfaction or changing locus of control (Fleming, et al. 2012).
In a similar vein as was done in the study by Poppelaars et al. (2016) for the decline in
depressive symptoms, the decline in anxiety, stress and depressive symptoms and the
increase in resilience observed in the monitored waitlist control condition, might be
explained by non-specific factors, such as attention, awareness, and the regular monitoring
of symptoms. The girls in the monitored waitlist control condition completed weekly
measures of depressive symptoms, thereby monitoring their depressive symptoms. In
addition, they completed six questionnaires regarding resilience at screening, pre, mid, post,
six and 12 months follow-up, and had regular phone contact with researchers who asked
them to complete the questionnaires. Although the adolescents in the monitored waitlist
control condition in the current study did not receive instructions regarding formulating
helpful thoughts and coping with problems in adaptive ways, the regular monitoring of
depressive symptoms could have triggered awareness of associated negative cognitions
and coping styles. More specifically, in the same way as awareness of symptoms can
explain a decline in depressive symptoms (Goldfried, 2013), it can be argued that awareness
of negative thoughts and inadequate coping could lead to adaptations in cognitions and
coping next to increased support seeking. Moreover, by using more adequate coping, selfefficacy levels might improve as well, and depressive symptoms, anxiety and stress might
decline. In addition, the regular contact and alliance with researchers could have resulted
in improved resilience (Arrindell, 2001). The monitored waitlist control condition does
indeed seem more active compared to normal waitlist control conditions, as the decrease
in depressive symptoms observed in the monitored control group (Hedges’ g = 0.96) was
stronger compared to the effect sizes seen in other waitlist control conditions g = 0.26, 95%
[0.04 – 0.48] (Mychailyszyn et al., 2012).
A second explanation for the equal improvements in resilience in the monitored waitlist
control condition are findings from previous research showing that because of the decrease

evaluation of indicated depression prevention programs in promoting resilience

in depressive symptoms, negative cognitions decrease as well (Stice et al., 2010; Tak et al.,
Submitted). In addition, lower levels of depressive symptoms were found to predict improved
self-efficacy levels six months later (Tak et al., under review). This shows that because of
the change in depressive symptoms, cognitive factors such as negative cognitions and selfefficacy levels also improve.
As the three treatment conditions did not differ from the monitored waitlist control
conditions, it should be questioned whether an intensive prevention programs such as a
50-minute group-based program lasting eight weeks or a computerized program of seven
levels are necessary for reducing depressive symptoms and improving resilience. As argued,
the non-specific factors might have resulted in the observed effects on depressive symptoms
and associated resiliency outcomes. Therefore, future studies should test whether weekly
monitoring of depressive symptoms, regular monitoring of resiliency factors and weekly
contact with a researcher is sufficient for reducing depressive symptoms and improving
resilience, since these effects could also be explained by factors such as the passing of time
or getting used to secondary school. In this study, monitoring should be compared to a
condition in which adolescents complete a baseline and post assessment only. In addition,
the mechanisms through which prevention outcomes are obtained should be studied and
compared between conditions. It can be argued that different processes might be at play in
the active intervention conditions in which adolescents receive explicit knowledge and skills
training (the OVK and SPARX groups), compared to only monitoring symptoms in the control
condition.
Between the three treatment conditions some differences with trivial to small effect
sizes were found on cognitions, coping and self-efficacy favoring SPARX, or the OVK & SPARX
condition. This could indicate that SPARX or the combination of OVK & SPARX was somewhat
more effective in reducing selective abstraction and overgeneralizing, in promoting
reappraisal, academic self-efficacy, and the idea that emotions are changeable. The finding
that the combination of OVK & SPARX resulted in some beneficial effects might be attributed
to the total time investment of participants, as theses girls spend almost twice as many
hours compared to the girls that participated in the OVK or the SPARX program. However,
it should be noted that the differences between the treatment conditions had trivial to
small effect sizes and did only appear on some subscales of outcomes. Therefore, no strong
conclusions are formed based on these differences between conditions. Apparently, the
self-help program SPARX is as effective in promoting resilience and preventing depressive
symptoms for girls with elevated depressive symptoms, as the more expensive group-based
program OVK. In addition, in the current study, both OVK, SPARX and a combination of the
two are as effective in promoting resilience as a monitored waitlist control condition.

Strengths and limitations
The present study shows strengths and limitations. A first strength is the focus of the
current study on resilience. It has been argued that not only adverse outcomes should
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be prevented, such as depression, but resilience should be increased as well (Seligman &
Csikszentmihalyi, 2000). Therefore, also other scholars argue that broader resiliency
outcomes of depression prevention programs should be studied next to the effectiveness
in preventing depressive symptoms (Brunwasser & Garber, 2016). By increasing resilience we
mean improving an individuals’ level of well-being, for example by improving coping and
problem solving strategies. In doing so, the chance that the adolescent would overcome
threatening situations without becoming depressed, and the likelihood that the adolescent
is able to quickly bounce back when facing difficulties are both increased (Davydov et al.,
2010). In light of these notions, the effectiveness of OVK and SPARX in promoting resilience
was studied. Second, the randomized controlled design with weekly assessments during
the prevention programs and the follow-up assessments up till one-year post intervention,
enabled comparing the trajectories of resilience between conditions during the prevention
programs up till one-year follow-up.
The current study also has its limitations. A first limitation of the study is the fact that the
schools invited to participate in the study were not randomly selected, which might hamper
generalizability of findings. Second, in the current study the effectiveness of OVK and SPARX
was evaluated for girls only. Although girls are at increased risk for developing depressive
symptoms during adolescence (Merikangas, He, Burstein, et al., 2010; Twenge & NolenHoeksema, 2002), it is important to study preventive interventions and resiliency training
for boys as well. Third, the fact that we only looked at one aspect of resilience is a limitation
as well. In the current study it was assessed whether girls showed increases in well-being
and improvements in self-help strategies such as adaptive coping and cognitions. It was
not directly assessed whether girls were better able to bounce back or stay healthy when
facing a negative life event as a result of the interventions. Instead, based on participants’
depression, anxiety and well-being outcomes it was inferred whether they were also more
resilient to stress. However, future studies could include a measure of negative life events
and could test whether the girls participating in the interventions showed lower levels of
depression and anxiety or recovered more quickly after the stressor compared to girls in
the control condition. And finally, it has been argued that preventive interventions might
show delayed effects as skills need to sink in (Brunwasser et al., 2009). Therefore, a followup period of two years would have enabled us to see whether differences would emerge
between the three treatments and control group on the long run.

Implications and future research
Before conclusions can be drawn regarding the impact of weekly monitoring of depressive
symptoms on the change in depressive symptoms and resilience, more research is needed
that confirm the findings of the current study. In addition, more research is needed on the
mediating mechanisms of prevention programs and resiliency training in order to further
improve these programs (Kazdin, 2007). In these studies, it is important to assess whether
the mediator is changed before the change in the outcome variable has occurred (Kazdin &
Nock, 2003). Therefore, frequent assessments of both mediator and outcome are needed. In
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addition, dismantling studies need to be conducted (Brunwasser & Garber, 2016), in which
active ingredients are compared to the full intervention, in order to test whether separate
components are as effective as the whole program. In addition to self-report measures,
future studies could use passive data (e.g. activity levels and frequency and duration of
contact with other people in real life or through internet/apps) to create a broader picture
about the effectiveness of the program in preventing depressive symptoms and promoting
resilience.
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The general discussion starts with a summary of the main findings of the current thesis, followed
by a discussion of the findings grouped in three main themes in which implications for practice
are given: 1) cognitive risk factors for depressive symptoms, 2) universal depression prevention
and resiliency training, and 3) indicated depression prevention and resiliency training. The
strengths and limitations of the current thesis are discussed, followed by suggestions for future
research into the assessment of risk factors for adolescent depression and into ways to improve
adolescent depression prevention effectiveness. Finally, a general conclusion is provided.

Summary of main findings
Part one of the current thesis focused on cognitive risk factors and underlying processes
in the development of adolescent depressive symptoms. In Chapter 2, the longitudinal and
bidirectional association between self-efficacy and depressive symptoms was investigated
in a sample of adolescent boys and girls aged 14 years. It was found that depressive
symptoms and social, emotional, and academic self-efficacy were concurrently related
at each time point. Depressive symptoms consistently predicted self-efficacy six months
later, indicating that higher levels of depressive symptoms were related to lower levels
of emotional and academic self-efficacy. Reverse relationships were not found; neither
social, nor emotional, nor academic self-efficacy predicted subsequent levels of depressive
symptoms. Furthermore, the results did not differ between boys and girls.
In Chapter 3, Beck’s diathesis-stress model was tested in a sample of adolescent girls aged
14 years with elevated levels of depressive symptoms. First, cognitive errors and depressive
symptoms decreased during the five months of the study, and decreases in cognitive errors
were correlated with decreases in depressive symptoms. Second, initial levels of cognitive
errors predicted changes in depressive symptoms, and initial levels of depressive symptoms
predicted changes in cognitive errors. Third, experiencing a negative life event at baseline
was associated only with concurrent levels of depressive symptoms, and not with the
decrease of depressive symptoms over the five months. Finally, no support was found for
the diathesis-stress model in this sample of adolescent girls; initial cognitive errors did not
moderate the association between negative life events and depressive symptoms.
In part two of the thesis we evaluated the effectiveness of universal and indicated
depression prevention and resiliency training for adolescents. In Chapter 5, the groupbased program Op Volle Kracht (OVK) was evaluated as universal school-based depression
prevention. OVK was not effective in preventing depressive symptoms either at the one-year
follow-up, or during the two-year follow-up period in a large sample (N = 1,341) of adolescent
boys and girls aged 14 years. Neither gender, nor baseline levels of depressive symptoms,
nor baseline levels of secondary outcomes moderated OVK effectiveness in preventing
depressive symptoms. In addition, OVK as universal resiliency training was not effective in
preventing anxiety or hopelessness, or in promoting optimism, life satisfaction, happiness,
adaptive coping, and self-efficacy as described in Chapter 6. On the contrary, iatrogenic
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effects were found on optimism, active coping, social self-efficacy, and school grades at post
test. Although the effect sizes ranged from quite trivial to small (Cohen’s d ranged from 0.09
- 0.29), and the differences diminished during the two years following the OVK program,
these kinds of effects should by all means be prevented and taken seriously. OVK as universal
resiliency training had one small positive effect on cognitive coping (Cohen’s d was 0.23),
as adolescents in the OVK group increased more in cognitive coping following OVK and had
higher levels of cognitive coping at the 18-month follow-up assessment.
The final two chapters focused on indicated depression prevention and resiliency training
for adolescent girls with elevated depressive symptoms. Next to OVK (sessions 1-8 only) the
computerized and game-based program SPARX was evaluated. Adolescents who completed
OVK, SPARX, or the combination of OVK and SPARX, showed significant reductions in
depressive symptoms during the intervention and the one-year follow-up period. However,
the girls in the monitored control group showed an equal decline in depressive symptoms
compared to the girls in the three treatment groups. In addition, the girls in the three
treatment groups did not differ from the girls in the control group on all resiliency outcomes
during the study, with the exception of changeable emotions. Girls in the monitored control
group reported lower levels of belief in the idea that emotions are changeable at the oneyear follow-up (Cohen’s d was 0.32).
In all four conditions, girls reported fewer depressive symptoms and less anxiety and
stress during the study, but showed a small increase in these constructs at the one-year
follow-up, up to levels below baseline. During the study and follow-up, girls decreased in
their use of cognitive errors (underestimation of the ability to cope and selective abstraction),
increased in their use of adaptive coping (humor and mental disengagement), increased in
academic and emotional self-efficacy, increased in the belief that emotions are malleable,
and decreased in the use of maladaptive coping (less self-blame and rumination). The three
treatment conditions only showed minor differences in the promotion of resiliency.
Finally, possible mechanisms that could explain the decrease in depressive symptoms
were investigated (see Appendix). We tested whether changes in secondary outcomes (i.e.,
cognitions, self-efficacy, and coping) mediated the decrease in depressive symptoms, and
whether different mediating processes were present in the three treatment groups versus
the control condition. However, none of the secondary outcomes mediated the decrease in
depressive symptoms. In addition, these results did not differ between groups.

Discussion of the main themes
Theme I: Cognitive risk factors for adolescent depressive symptoms
Risk factors for the onset and increase of depressive symptoms in adolescence can originate
from different levels: the genetic, biological, environmental, social, personality, and
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cognitive levels (Abela & Hankin, 2008b). In the current thesis we focused solely on cognitive
risk factors in the development of depressive symptoms during adolescence. Cognitive risk
factors are theorized to have a pivotal impact on the development of depressive symptoms
in important theories of depression; see Beck’s cognitive theory of depression (1976) and the
helplessness/hopeless theory of depression (Abramson et al., 1989; Abramson et al., 1978). In
addition, in Bandura’s social cognitive theory self-efficacy is argued to be associated with
the development of depressive symptoms (Bandura, 1997; Bandura et al., 1999). Self-efficacy
is defined as a person’s beliefs about his or her own ability to perform the actions to obtain
valued goals. Since most therapies and prevention programs for adolescent depression are
based upon cognitive behavioral therapy, which specifically targets cognitions and selfefficacy, it is important to know whether cognitive factors such as cognitive errors and
self-efficacy are indeed associated with subsequent changes in depressive symptoms for
adolescents. When specific cognitive risk factors for depressive symptoms are identified,
those risk factors can be targeted in depression prevention programs. This will increase the
effectiveness of depression prevention programs.
In the current thesis the bi-directional association between self-efficacy and depressive
symptoms was investigated over a period of two and a half years. Consistent with
expectations, we found that depressive symptoms predicted levels of emotional and
academic self-efficacy six months later. Contrary to previous research and our hypotheses,
self-efficacy levels did not predict subsequent depressive symptoms. The few prospective
studies that have assessed the predictive association of self-efficacy to depressive
symptoms reported that low levels of self-efficacy were associated with subsequent
increases in depressive symptoms (Bandura et al., 2003; Scott & Dearing, 2012). The reason
why in the present study self-efficacy was not predictive of depressive symptom levels
measured six months later might be explained by differences in study design between the
current and previous studies. In the current bi-directional model, the association between
self-efficacy and subsequent depressive symptoms is estimated, taking into account the
association from depressive symptoms to subsequent levels of self-efficacy, the correlations
between self-efficacy subscales and depressive symptoms at the same time point, and the
effect of previous levels of self-efficacy and depression on subsequent self-efficacy levels
and depressive symptoms, respectively. In contrast, in previous studies, the association
between depressive symptoms and subsequent self-efficacy levels was not taken into
account. Differences in study designs might explain the differences in findings.
A second explanation can be found in the fact that self-efficacy levels were rather
unstable in the current study, indicating that adolescents’ self-efficacy levels fluctuate
substantially in a period of six months. These fluctuations in self-efficacy levels might
indicate that self-efficacy levels are still developing and are not yet stabilized during the
period of early to middle adolescence. It is suggested that even in adults, self-efficacy levels
show fluctuations depending on the experiences people encounter (Yeo & Neal, 2006). The
fluctuations in self-efficacy observed in the current adolescent sample are in line with
the idea that during adolescence changes take place on several domains, including the
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cognitive, social, emotional, and academic domains. These fluctuations might also indicate
that other factors – such as experiencing success or failure regarding emotional, academic,
or social challenges – may be more important predictors for the momentary perceived
level of self-efficacy than self-efficacy levels measured six months before. For example, an
adolescent might show a relatively high level of academic self-efficacy before the start of
the semester, but after receiving bad grades for several tests, his/her perceived academic
self-efficacy might decline. Because of these fluctuations in self-efficacy, self-efficacy levels
at the start of the semester might not be a reliable predictor of depressive symptoms six
months later. However, it is still possible that when depressive symptoms and self-efficacy
levels are measured on shorter time intervals (e.g. weekly), self-efficacy levels are predictive
of depressive symptoms and vice versa. Ideally, the time interval of the study assessments
should correspond to the speed in which the phenomenon that is studied develops naturally
(van Geert & Lichtwarck-Aschoff, 2005).
The second cognitive factor investigated in the current thesis was the association
between cognitive errors and depressive symptoms during early adolescence. The study
spanned a period of five months and included 10 assessments of negative cognitions and
depressive symptoms. It was found that initial levels of cognitive errors positively predicted
depressive symptoms the following months, for girls aged 14 years with elevated depressive
symptoms. In addition, initial levels of depressive symptoms were positively associated with
the level of cognitive errors during the following months. The current findings are consistent
with Beck’s cognitive theory, the study’s hypotheses, and a previous study (Garber et al.,
2002). However, other studies assessing the association between cognitions and depressive
symptoms did not report a bi-directional association between negative cognitions and
depressive symptoms, but instead showed that depressive symptoms were only predictive
of negative cognitions (LaGrange et al., 2011; McCarty, Vander Stoep, & McCauley, 2007;
Mezulis et al., 2010). Furthermore, other studies showed that cognitive errors or attributions
were predictive of future depressive symptoms in adolescence, but not vice versa (for reviews
see Abela & Hankin, 2008a; Lakdawalla et al., 2007), which was confirmed in recent studies
(Calvete et al., 2015; Kindt, Scholte, et al., 2015).
One reason for the inconsistency in findings regarding the association between
cognitions and depressive symptoms might be related to the design of previous studies,
as all the studies described above used a six-month or a one-year time interval between
assessments. As with the association between self-efficacy and depressive symptoms, many
things can happen in six months time in the lives of adolescents that might have an impact
on cognitions and depressive symptoms and the association between the two. For example,
an adolescent might experience an important negative life event such as being bullied by
others, which could lead to changes in cognitions and depressive symptoms. As described,
changes take place on multiple domains during adolescence, brain structures mature, social
relations and roles change, adolescents receive more responsibilities, and they face more
academic challenges (Steinberg, 2005a). These changes in all these domains might influence
the development of cognitions and depressive symptoms during adolescence. This fits nicely

general discussion

with the idea that cognitive schemas containing ideas about the self, the world, and the
future are still developing during adolescence and are not yet as consolidated as in adulthood
(J. E. Young et al., 2003). Indeed, in early adolescence, levels of negative cognitions fluctuate
more and cognitive vulnerability does not show trait-like aspects as in middle adolescence
(Hankin, 2008). Moreover, adults as well as adolescents also experience daily fluctuations
in depressive symptoms (Hankin et al., 2005; Hofmann & Meyer, 2006). To conclude, when
studying the association between cognitions and depressive symptoms with assessments
spanning six months or one-year, the changes in cognitions and depressive symptoms
within those six months might not be captured. More concretely, assessments spanning
six-month intervals in periods of rapid changed might not provide reliable estimates of a
construct which might explain the inconsistent results. This could result in contradictory
findings between studies. Based on the findings from the current thesis, it is suggested
that for girls with elevated levels of depressive symptoms, bi-directional associations exist
between cognitions and depressive symptoms when utilizing assessment time intervals of
weeks and months. However, more research is needed that study the short term association
between cognitions and depressive symptoms in adolescent samples including both boys
and girls, before more firm conclusions can be drawn.
The importance of negative life experiences in the association between negative
cognitions and depressive symptoms is acknowledged in Beck’s theory of depression in the
diathesis-stress model. In the current thesis no support was found for the diathesis stress
model in a sample of adolescent girls aged 14 years with elevated depressive symptoms.
Nevertheless, our findings are in line with previous results, as support for the diathesisstress model was mostly found in middle and late adolescence (e.g. Abela et al., 2011; Braet
et al., 2013; Calvete et al., 2008; Carter & Garber, 2011), and not in early adolescence (Calvete
et al., 2015; Cole et al., 2008; Cole et al., 2011), as was also noted by Weitlauf and Cole (2012).
The reason why more support for the diathesis-stress model is found in middle and late
adolescence might be explained from a developmental perspective. As explained above,
adolescents undergo changes on multiple domains (Steinberg, 2005a). In addition, during
adolescence, girls in particular experience an increasing number of negative life events (Shih
et al., 2006). Since cognitive schemas are still in the midst of being formed during early
adolescence, the life events that are being experienced might not trigger the same (negative)
cognitions every time. Therefore, the diathesis-stress model might be a less consistent
paradigm for predicting depressive symptoms in early adolescence compared to middle and
late adolescence in which cognitive vulnerability is more stabilized.
To conclude, since adolescents’ cognitions are still developing during adolescence,
different results will be obtained depending on the time span in which cognitive constructs
are assessed and associated with the development of depressive symptoms. Therefore,
as mentioned before, it is important that studies adopt assessment time intervals that
correspond to the developmental pattern of the constructs or processes that are studied
(Valsiner, 1998; van Geert & Lichtwarck-Aschoff, 2005).
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Theme 2: Universal depression prevention and resiliency training
The idea of providing one program to all adolescents to improve mental health, to reduce
risk for depressive symptoms and increase resilience, regardless of adolescents’ risk
for depressive symptoms or current symptoms, seems appealing. In theory, universal
approaches provide all adolescents with the opportunity to improve their well-being, and
all the adolescents in need (e.g. those with current depressive symptoms and those at risk
for them) are reached as well. In addition, no time, money, and effort have to be spent on
screening children to identify the ones at risk or the ones with depressive symptoms to
be included in selective or indicated prevention programs. Thus, the risk of stigmatizing
adolescents by selecting specific adolescents is minimized. Contrary to these presumed
benefits, the current thesis shows that universal cognitive behavioral depression prevention
(OVK) does not produce desired effects. OVK was neither effective in preventing depressive
symptoms nor in promoting resiliency (Chapter 5 and 6). On the contrary, OVK evaluated as
universal depression prevention resulted in iatrogenic effects at post intervention on aspects
of resiliency; optimism, active coping, social self-efficacy and school-grades. Although these
effects were small and disappeared during the two years following the program, they should
be prevented by all means.
The findings of the current study do not stand alone, but are in line with other recent
studies that show that universal programs were not effective in preventing depressive
symptoms as evaluated in various countries around the world including Chile (Araya et al.,
2013), China (Lai et al., 2016), and Australia (Sawyer, Harchak, et al., 2010). In addition, some
studies also showed iatrogenic effects on depressive symptoms or well-being immediately
following the program (Pössel et al., 2013), or after one-year follow-up (Kindt et al., 2014).
Although some universal programs were effective in reducing depressive symptoms at posttest, effects did not maintain (Challen et al., 2014; Spence et al., 2003, 2005). Recently, in
a large review of depression prevention programs, it was concluded that overall, universal
prevention shows the weakest results, whereas selective and indicated depression
prevention can be effective in preventing depressive symptoms (Merry, Hetrick, et al., 2012).
In addition, a recent review examining the effectiveness of universal implementations of
the PRP program concluded that it was not effective in preventing depression and should
therefore not be implemented (Bastounis, Callaghan, Banerjee, & Michail, 2016).
Despite these findings, there are several examples of universal programs that have
resulted in preventive effects on depressive symptoms that lasted for six months up to
18 months (see for example Lock & Barrett, 2003; Merry et al., 2004; Shochet et al., 2001).
However, questions can be raised concerning the study designs of two of these three trials.
First, in the trial by Lock and Barret (2003) all adolescents with missing data were omitted from
the analysis (40% in treatment group and 60% in control group), seriously hampering the
generalizability of the results. Second, in the trial by Shochet et al. (2001), the control group
comprised a different cohort of students and completed assessments during the second half
of the school year opposed to the intervention group who completed the questionnaires in
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the first half of the school year. Therefore, the differences between control and intervention
group can also be attributed to differences between the cohort of students and seasonal
differences that youth experienced in the different parts of the year. It should be noted that
the study by Merry et al. (2004) did not show any methodological problems and still reported
positive effects of universal depression prevention. An important difference between these
three universal trials and the trial described in the current thesis is the form of consent that
was obtained. In all three universal trials described above, the participating adolescents or
the parents provided active consent to participate in the study. In contrast, in the current
universal trial passive consent was used, as OVK was implemented in the school curriculum.
When active consent is obtained, adolescents might be more motivated to participate in
the prevention program. Motivation is known to be a positive predictor of treatment
outcome (Zuroff et al., 2007), and including adolescents based on their motivation might
have resulted in more positive preventive outcomes in these universal trials, compared to
the current universal trial.
The finding that OVK implemented as universal depression prevention and resiliency
training was not effective, and even resulted in iatrogenic short-term effects on resilience,
might be explained by several factors. First, characteristics of the participants in universal
samples might partly explain these results. The vast majority of adolescents that participate
in universal prevention are well-functioning teens; they generally do not feel down (i.e. low
levels of depressive symptoms), and have a strong sense of being able to face their everyday
life struggles (i.e. high level of resilience). Perhaps as a result, they were not very motivated
to participate in the OVK program, and thus did not learn a lot.
Second, characteristics of the OVK program might provide an explanation for the
iatrogenic effect. In general, adolescents participating in OVK as universal prevention were
not very positive about OVK. They were not really convinced that the skills taught in OVK
were useful to them, and they reported that by following OVK their happiness was not
improved. Adolescents thought the OVK program had too many sessions, and reported
that they wanted to work on their own experiences instead of the ones provided in the
workbook, since they could not completely identify with the examples that are given in
the OVK program. According to the adolescents, OVK should focus more on positive
experiences.
Almost all depression prevention programs are based (in part) upon cognitive behavioral
therapy. It is central to cognitive therapy to discuss the association between events,
thoughts, feelings, and behavior; to identify negative thoughts; to replace them with realistic
ones; and to identify inadequate coping and practice adequate coping. This is an adequate
strategy in treatment contexts, as clients experience negative thoughts and feel depressed.
For healthy adolescents, trying to identify negative thoughts, focusing on situations in
which they felt negative in order to change their behavior, is perhaps not the best angle to
improve resilience. Indeed, youth participating in the universal study actively expressed
that they did not have those negative thoughts. Therefore, this approach might not fit their
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needs. In contrast, it might have made them more aware of the possible shortcomings that
they have, which might have resulted in lower levels of resilience immediately following
OVK.
Third, aspects of the group dynamics might also partly explain the iatrogenic effects
observed. In a universal prevention group, there are some adolescents that do experience
high – though often subclinical – levels of depressive symptoms, hopelessness and negative
cognitions, and low levels of resilience. These adolescents might recognize the negative
thoughts, but do not dare to share their thoughts and feelings as they realize they are
actually different from the rest. This experience might hamper the decrease in depressive
symptoms during the program and even result in an increase of depressive symptoms and
negative thoughts. In line with this possibility, when adolescents felt safe to share their
personal experiences, they reported stronger decreases in depressive symptoms at one-year
follow-up (Chapter 5). Furthermore, in another universal prevention trial it was found that
the adolescents reporting clinical depressive symptoms at baseline showed a larger decline
in depressive symptoms in the control group compared to the treatment group (Pössel
et al., 2004). This seems to suggest that putting youth with elevated levels of depressive
symptoms in a healthy well functioning group is not a good idea. They do not feel safe to
share their experiences and feel less room to overcome their problems, which could even
result in an increase of depressive symptoms.
In short, based on findings from the current trial, recent meta-analyses and findings
from recent studies, we concluded that universal group based depression prevention for
adolescents mainly based on cognitive behavioral therapy should not be continued.

Theme 3: Indicated depression prevention and resiliency training
In the current thesis we found that girls who participated in OVK and/or SPARX as indicated
depression prevention showed reductions in depressive symptoms afterwards (Chapter 7).
The decrease in depressive symptoms observed in the intervention conditions is in line
with previous indicated studies on OVK (Wijnhoven et al., 2014), on PRP (Brunwasser et al.,
2009), and on SPARX (Fleming et al., 2012; Merry, Stasiak, et al., 2012). In addition, in recent
meta-analytic review concluded that indicated depression prevention can be effective
in preventing depressive symptoms (Merry, Hetrick, et al., 2012). In the current thesis,
participants following the programs OVK and/or SPARX reported less anxiety and stress, and
more adaptive cognitions, coping, theory of emotion, and academic and emotional selfefficacy (Chapter 8). Likewise, other studies on CBT-based indicated depression prevention
showed that aspects of resilience could be improved by indicated depression prevention. For
example, hopelessness and anxiety were reduced, and active coping (Gillham et al., 2012) and
adaptive explanatory style were improved (Gillham et al., 2006).
Contrary to expectations and previous studies on the effectiveness of OVK and SPARX as
indicated depression prevention (Fleming et al., 2012; Merry, Stasiak, et al., 2012; Wijnhoven
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et al., 2014), the current thesis showed that the girls in the monitored control condition
reported an equal decline in depressive symptoms and in general an equal improvement in
resilience as the girls in the OVK, SPARX or OVK and SPARX condition. In the monitored control
condition, girls completed weekly assessments of depressive symptom levels, completed
questionnaires on resilience (at screening, pre-test, after session four, at post, and at three,
six and 12 months follow-ups) and had weekly contact by telephone with a researcher to
remind them to complete the questionnaires. Contrary to the treatment groups, the girls
in the monitored control condition did not receive any information or guidance on ways to
change negative thoughts or use adaptive coping.
Since the decline in depressive symptoms in the monitored controlled condition was
stronger, g = .96, compared to passive control conditions in indicated depression prevention
trials as reported in a meta-analysis, g = 0.26, 95% CI [0.04 – 0.48] (Mychailyszyn et al., 2012),
this suggests that the monitored control group was a more active condition compared to, for
instance, waitlist control groups. One ‘active’ component that might explain the decrease
in depressive symptoms and the increase in resilience in the control condition is the weekly
monitoring of depressive symptoms. Self-monitoring of symptoms might have increased
girls’ awareness and could have triggered self-help strategies such as emotion regulation,
problem solving, and seeking social support (Arrindell, 2001). Girls could have used more
adaptive coping and looked for social support, which could have resulted in fewer negative
cognitions and higher levels of self-efficacy. As a result, depressive symptom levels might
have decreased. Indeed, it has been found that self-monitoring of symptoms is an effective
way to decrease depressive symptoms when answering questions several times a day (Kauer
et al., 2012; Kramer et al., 2014), or even one time a day (Clum & Curtin, 1993). In addition, it
has been suggested that regular contact with and attention from researchers might result
in beneficial treatment outcomes (Arrindell, 2001). Finally, because of this relatively strong
decrease in the control group potentially induced by the monitoring of symptoms, there was
less room for CBT-techniques in the active conditions to show additional improvements in
depressive symptoms.
In contrast to findings described in Chapter 7, Wijnhoven et al. (2014) found that the girls
in the intervention group, compared to the monitored control group, showed a significantly
larger improvement in depressive symptoms at six-month follow-up with a medium to
large effect size (Cohen’s d = 0.74). This indicates that OVK has the potential to outperform
a monitoring effect. In addition, in the same study, the decline in depressive symptoms
from screening to six-month follow-up was significantly larger in the intervention group
compared to the control group. Moreover, this decline in the intervention group had a larger
effect size compared to the decline observed in the current trial from screening to six-month
follow-up.
There are several differences between the study described in Chapter 7 and the study
by Wijnhoven et al. (2014) that could provide an explanation for the differences in results
between the two studies. First, in the (2014) study, 16% of the screened sample with the
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highest depressive symptom scores was invited to participate, compared to the 28% highest
scoring girls in the trial described in Chapter 7. This could have resulted in higher baseline
levels of depressive symptoms in the study by Wijnhoven et al. (2014) and therefore more
room for improvement during the study period. In addition, the girls in the (2014) study
might have been more motivated to participate since they experienced a higher burden.
However, absolute depressive symptom levels cannot be compared as different measures
were used (the CDI and the CES-D versus the RADS-2 in the current thesis). Second, in the
study of Wijnhoven et al. (2014) one single therapist taught all the OVK groups. This therapist
had experience in providing the OVK program to groups of adolescents because she had
participated as a therapist in the universal study of OVK. In contrast, the five therapists in
the trial described in Chapter 7 were trained in delivery of OVK, but had not provided OVK to
adolescents before. It has been found that therapist characteristics such as empathy (Elliott,
Bohart, Watson, & Greenberg, 2011), alliance, and therapist positive regard and genuineness
(Norcross, 2011) have been associated with improved treatment success. Therefore, the larger
decline in depressive symptom levels observed in the study by Wijnhoven et al. (2014) might
also be partly explained by specific characteristics of the therapist and the level of experience
in providing OVK.
In addition to investigating whether OVK and SPARX were effective in preventing
depressive symptoms, we examined whether changes in theorized mediators could
(partly) explain the observed decrease in depressive symptoms. Differences in mediating
mechanisms between the three treatment groups, and between the treatment groups and
the control group, were investigated. The results are presented in the Appendix. Contrary to
expectations, the decrease in depressive symptoms was not mediated by cognitions, coping,
self-efficacy, theory of emotion, hopefulness, or optimism, and these results did not differ
between conditions. Interestingly, although OVK as indicated depression prevention for girls
improved cognitions, self-efficacy, coping, and theory of emotion, these improvements
did not explain the changes in depressive symptoms. These findings are in line with some
studies that evaluate CBT-treatment for adolescent depression that reported no mediating
effect of cognitions (Kolko et al., 2000; Weersing et al., 2015). However, they are in contrast
with findings from another study which showed that cognitions indeed mediated program
effectiveness on depressive symptoms (Seligman et al., 2007). The findings from the current
thesis suggest that other processes (for example, non-specific processes as attention, hope
for change, monitoring of symptoms, and therapist alliance) are responsible for the change
in depressive symptoms observed in the current thesis, a suggestion that has also been
made by other scholars (Budd & Hughes, 2009; Stice et al., 2010).
To conclude, adolescent girls who followed OVK, SPARX or a combination of the two as
indicated depression prevention and resiliency training showed significant decreases in
depressive symptoms and significant improvements in resilience. This is in line with other
studies on indicated depression prevention (Merry, Hetrick, et al., 2012). However, OVK and
SPARX did not outperform a monitored control condition, in contrast to a previous study on
OVK (Wijnhoven et al., 2014). In addition, the processes by which the effects are obtained in
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OVK and SPARX remain unclear, and need further study. In the Netherlands, few effective
depression prevention programs are available for adolescents, but this age group has a
particularly high need for depression prevention programs. Since the girls who participated
in OVK as indicated depression prevention showed significant improvements in the current
trial and in a previous trial, OVK can be used as indicated depression prevention for Dutch
adolescent girls. Preferably, however, these implementations will be accompanied by
research into their effectiveness and by attempts to further improve the program and adapt
it to the needs of the adolescents.

Strengths and limitations of the current thesis
Several important strengths of the current thesis can be identified. Besides studying
cognitive factors that might contribute to the development of depressive symptoms during
adolescence, several studies were conducted to evaluate the effectiveness of depression
prevention programs. In addition, the current thesis focused not only on universal prevention
and resiliency training, but also included an effectiveness study of indicated depression
prevention. A strength of the universal trial was its large sample size, and a strength of the
indicated trial was the fact that it compared OVK to an active condition, the computerized
CBT-based prevention program SPARX. In the universal trial we tested whether OVK was
effective for specific groups of adolescents. In the indicated trial we investigated whether
the decrease in depressive symptoms could partly be explained by theorized mediators.
In both the universal and indicated evaluation of depression prevention a randomized
controlled design was adopted and high response rates were obtained, which increased the
validity of the results.
The current thesis also has its limitations. A main limitation stems from the fact that
there is no complete picture in the literature about the changes in and development of
depressive symptoms over days, weeks, and months during adolescence. It has been found
that adolescents experience daily fluctuations in depressive symptoms (Hankin et al., 2005),
but the extent to which depressive symptoms fluctuate on a daily, weekly or monthly basis
is not known. Research has shown that negative affects such as grief and anger show daily
fluctuations in adults (Schiepek et al., 2016), and that adolescence is characterized by more
mood variability compared to adulthood (Larson, Csikszentmihalyi, & Graef, 1980). Moreover,
it has been found that high levels of mood variability in emotions such as sadness and
anxiety are associated with increases in depressive and anxiety symptoms in adolescence
(Maciejewski et al., 2014). The fact that the level of daily or weekly fluctuations in depressive
symptoms and self-efficacy levels are not known and not taken into account in the current
study, might be problematic when daily depressive symptoms and self-efficacy levels are
highly fluctuating. In this case, depending on the week or month that depressive symptoms
or self-efficacy levels are measured, a different picture of the change over the weeks or
months is obtained. For example, high peaks go unnoticed, or conversely be given too much
significant, either of which would result in two different trajectories of the development
of depressive symptoms or self-efficacy levels. This phenomenon is clearly shown for levels
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of self-esteem, anger, and grief by Schiepek et al. (2016). As discussed before, the time
span between study assessments should correspond to the natural rate of change of the
phenomenon that will be studied (van Geert & Lichtwarck-Aschoff, 2005). Therefore, the
optimal time between assessments should be carefully chosen in future studies.
Other limitations are related to the two correlational studies evaluating possible cognitive
risk factors in the development of adolescent depressive symptoms. The main limitation
of these correlational studies was the fact that the association between cognitions and
depressive symptoms might also be explained by other variables, and therefore causality
cannot be inferred. Despite this, these studies can provide valuable insights into possible risk
factors for depressive symptoms, since they show how, for example, cognitions and depressive
symptoms are associated over time. Thus, these studies might provide clues to other
researchers regarding what to focus on when designing experimental studies that specifically
test whether cognitions are causally related to depressive symptoms. Another limitation was
the fact that the association between self-efficacy and depressive symptoms was described
for the group of adolescents as a whole, while the associations between self-efficacy and
depressive symptoms might be different for individual adolescents. Therefore, future studies
should also study the association between self-efficacy and depressive symptoms in a personcentered approach in which the individual pattern of associations between variables are
studied, as was done in the chapter about the diathesis-stress model (Chapter 3).
The study evaluating the effectiveness of OVK as universal prevention showed some
limitations as well. First, the sample comprised relatively highly educated adolescents and
relatively few minority students compared to the general Dutch adolescent population.
Therefore, generalizing the results to the general population should be done with caution.
In addition, it has been found that depression prevention showed larger effects in samples
with higher numbers of minority students (Stice et al., 2009). However, OVK evaluated in
a more ethnically diverse sample was also ineffective in preventing depressive symptoms
(Kindt et al., 2014). A second limitation is the fact that treatment fidelity of the OVK program
was only assessed through self-reports completed by the OVK group trainers. Self-reports
are subject to socially desirable answers. To counteract this process, group trainers were
frequently reminded about the importance of following the protocol and providing honest
reports of fidelity. Third, in the universal trial, depressive symptoms were measured with
the Children’s Depression Inventory (CDI) (Kovacs, 1985), which has been found to be less
sensitive and reliable in identifying depressive symptoms in adolescents with low to mild
depressive symptom levels (Lee et al., 2012). As the majority of participants in the universal
trial have low to mild depressive symptoms, subtle changes in depressive symptoms after
following OVK might have been overlooked by using this questionnaire. An advantage of the
CDI is its frequent use. Because of that, results of this study can be easily compared to other
depression prevention studies.
The trial evaluating OVK and SPARX as indicated depression prevention for adolescent
girls showed some limitations as well. First, the schools were not randomly selected to
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participate, which limits the generalizability of the findings. Second, the current study
only included girls. Although they are at increased risk for elevated depressive symptoms
and depressive disorder compared to boys (Merikangas, He, Burstein, et al., 2010; Twenge &
Nolen-Hoeksema, 2002), future studies should test the effectiveness of prevention programs
for boys and girls, as boys also need to be able to receive effective depression prevention and
resiliency training. Third, resilience was only operationalized as the improvement of wellbeing, so it was not directly tested whether girls were also better able to bounce back or
to stay healthy when dealing with negative life events. In the current study it was inferred
that an increase in adaptive coping, optimism, and self-efficacy, and a decrease in aversive
outcomes, depression, and anxiety help individuals to cope with negative life events. Future
studies could aim to test this more explicitly by including a measure of negative life events
and by evaluating the differences in response to such life events between participants from
the intervention and control conditions.

Future directions
Assessing risk factors and depressive symptoms
Future research should continue to focus on identifying risk factors for the development of
depressive symptoms, because this information is crucial to further improving prevention
programs and can provide new insights for the selection of participants for indicated
prevention programs. Identifying important risk factors in the development of depressive
symptoms is recommended. Potential key risk factors for adolescent depressive symptoms
are relational challenges (Stikkelbroek, Bodden, Kleinjan, Reijnders, & van Baar, 2016) and
more specifically the experience of social rejection (Kendler, Hettema, Butera, Gardner, &
Prescott, 2003; Zwierzynska, Wolke, & Lereya, 2013). Sensitivity to social rejection might be
especially salient during adolescence because relations with peers and romantic partners
become more and more important in this developmental period (Steinberg, 2005a). However,
research into risk factors for depression has shown that the accumulation of risk factors is
more important for the development of depressive symptoms than specific risk factors in
isolation (Gerard & Buehler, 2004). In addition, it is also important to study the interplay
between risk factors; for example, the accumulation of family risk factors was predictive of
internalizing and externalizing problems only for youth living in high-risk neighborhoods,
but not for youth living in low risk neighborhoods (Lima, Caughy, Nettles, & O’Campo, 2010).
To increase our knowledge regarding the development of depressive symptoms during
adolescence, scholars could use idiosyncratic methods that study individual change
in depressive symptoms over time. This is important because people diagnosed with a
depression do show remarkable heterogeneity in the combination of depressive symptoms
they portray (Fried & Nesse, 2015). Therefore, future studies could focus on the individual
development and change in depressive symptoms and might consider adopting a network
perspective, since this might provide new insights into aspects of resilience and vulnerability
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for depression based on the association between symptoms (see for example Cramer,
Waldorp, van der Maas, & Borsboom, 2010; Wigman et al., 2015).
As demonstrated in the current thesis (Chapter 7), self-reports of depressive symptoms
can have an impact on the level at which subsequent depressive symptoms are experienced
(Clum & Curtin, 1993; Kramer et al., 2014). Therefore, future researchers might want to
consider using implicit assessments of depressive symptoms, such as passive data gathered
through smartphones. For youth, a smartphone is an indispensable tool they use with
almost every activity they perform. By using their Smartphone, they keep in touch with
their peers and family, keep up to date about the developments in their world, check their
school grades, find their way, look up information, play games, etc. When people become
depressed, they tend to be less active and have fewer social interactions. Therefore, changes
in the use of their Smartphone might also inform us about changes in their mood and
depressive symptoms levels. Research might use activity levels, sleep patterns, and number
and duration of social contact gathered through Smartphones (Moturu, Khayal, Aharony,
Pan, & Pentland, 2011) to identify adolescents who experience depressive symptoms. In
addition, scholars could code daily diary fragments or the conversations during the sessions
(Hayes, Beevers, Feldman, Laurenceau, & Perlman, 2005) to study the change in depressive
symptoms.
In short, to further enhance our understanding of the development of depressive
symptoms during adolescence, for future research it is important to focus on salient risk
factors and on the accumulation and interaction of risk factors, to study individual profiles
and trajectories, and to use implicit measures.

Mediators and moderators of depression prevention
An important way to further increase the effectiveness of depression prevention is through
studying the mechanisms that are responsible for the observed decrease in depressive
symptoms (Kazdin & Nock, 2003; Weersing & Weisz, 2002). Up till now it has rarely been
tested whether the expected working mechanisms, such as changes in cognitions, indeed
mediate prevention effects. When tested, researchers did not often control for temporal
confounds, but studied the mediator and outcome at the same time point (Webb, Auerbach,
& DeRubeis, 2012). Thus, it is unclear whether changes in cognitions and coping behavior
mediate the change in depressive symptoms following depression prevention programs. In
the current thesis it was found that changes in the theorized mediators, such as cognitions,
coping, self-efficacy, and theory of emotion, did not explain the change in depressive
symptoms following depression prevention. In line with the current findings, other
scholars have reported that the change in depressive symptoms preceded the reductions in
cognitions following CBT-treatment (Stice et al., 2010), and that other non-specific factors
such as attention, hope, and alliance are responsible for the change in depressive symptoms
(Budd & Hughes, 2009; Stice et al., 2010). The finding from previous research, that reductions
in depression precede reductions in cognitions, relates to the findings of the current thesis
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that depressive symptoms only predicted levels of self-efficacy, and not the other way
around (Chapter 2).
To further assess the working mechanisms of depression prevention programs, future
studies should employ various study designs that incorporate multiple assessment points
in order to determine whether the mediator changed before the outcome variable has
changed (Kazdin, 2007; Maric, Wiers, & Prins, 2012). A first example of a study design in which
potential mediators can be identified is a dismantling study. In order to evaluate whether
the content of cognitive behavioral therapy has an additional impact over the non-specific
factors such as attention from a therapist, hope for change, awareness of symptoms, and
monitoring of symptoms, a CBT-based prevention program (OVK) can be compared to an
active control condition with an equal amount of sessions that does incorporate psychoeducation, group discussions, homework, and monitoring of symptoms, but leaves out the
cognitive behavioral techniques, as was done for PRP (Gillham et al., 2007; Reivich, 1996;
Shatté, 1997). Second, in an enhancement design the level in which the mediator is addressed
differs between conditions, and it is tested whether the condition in which the mediator
is addressed the most, also shows the strongest support for mediation (Maric et al., 2012).
Besides comparing prevention programs to active or control conditions, single case studies
can provide valuable insights into mediating mechanisms (Riley & Gaynor, 2014). Single case
studies might be useful when mediators of a new prevention program are investigated. The
results of several single case studies evaluating potential mediators might provide valuable
directions for studying mediators in a large RCT (Maric et al., 2012). In addition, single case
studies evaluating mediation might be used when prevention programs are evaluated in
real world settings, in which co-morbidity is prevalent and clients experience problems on
multiple domains (Weersing & Weisz, 2002).
In addition to identifying general working mechanisms of depression prevention
programs, scholars argue that it is important to identify which treatment works best for
whom and under which circumstances (Briere et al., 2014; Stice et al., 2009). With this
knowledge specific groups can be more effectively targeted. However, not much is known
about moderating effects of depression treatment and prevention in youth. Moreover, it is
unknown whether in CBT the same mediating mechanisms are present for all participating
adolescents or only for a subgroup. Boys and girls might differ in their response to a
prevention program (Gillham et al., 2006; Reivich, 1996). In addition, possible moderators of
prevention programs could also be found in participants’ related problems or characteristics.
For example, baseline levels of hopelessness or anxiety have also been found to moderate
prevention effectiveness (Gillham et al., 2012; Lowry-Webster et al., 2003).
When moderators of prevention programs are identified, therapists (or other program
providers) can more effectively adjust their program and delivery strategy to the group and
the individual participant. Accordingly, the best results are obtained when therapists adhere
to the manual and cover the core principles, but show flexibility as well in response to the
needs of the client (Hudson et al., 2014). For example, in the treatment of anxiety disorders in
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children it has been found that when a program is adapted to the needs of the child, the child
was more engaged and the program was more effective (Chu & Kendall, 2009). Therefore, the
prevention program protocol should be a guideline, but the needs and input from the group
and individual should determine what aspects and exercises are practiced and in which
ways. It is crucial that the group leader can adequately communicate, observe, and judge
the needs of the group and the needs of the individual participants. Hence, more emphasis
should be put on training group leaders in those aspects, as was also suggested by Budd and
Hughes (2009).

Improving the effectiveness of depression prevention programs
There are several ways in which programs for the prevention of depression might be enhanced,
which can include changes in program working mechanisms, modes of delivery, and focus
of prevention programs. First, the effectiveness of current depression prevention programs
might be increased by adding working mechanisms based on other theoretical models, as
was suggested for increasing the effectiveness of psychotherapy by Weisz, McCarty and
Valery (2006). Several theoretical models provide valuable working mechanisms worth
considering: third generation CBT such as mindfulness-based approaches and acceptance
commitment therapy, behavioral therapy, exposure-based cognitive therapy for depression,
interpersonal therapy, and positive psychology.
To begin with, aspects of mindfulness-based cognitive therapy for depression could
be incorporated in depression prevention. Rather than attempting to replace negative
thoughts by more helpful ones, as is done in CBT, mindfulness-based approaches such as
mindfulness-based cognitive therapy (MBCT), mindfulness-based stress reduction (MBSR),
and acceptance commitment therapy (ACT) emphasize accepting all thoughts just the
way they are, thereby changing the persons’ emotional association to those thoughts
(Dobson, 2010). In addition, practicing being aware in the moment and the non-judgmental
acceptance of thoughts, feelings and behaviors as they occur, enables people to enjoy the
small pleasures of life and to deal with difficult situations. In a recent review it was shown
that both MBSR and MBCT were effective in reducing adolescent depressive symptoms
when implemented in the school setting in non-clinical populations. In addition, ACT was
found to significantly decrease depressive symptoms in clinical depressed adolescents
(Kallapiran, Koo, Kirubakaran, & Hancock, 2015). It might therefore be worthwhile to test
whether incorporating aspects of MBSR, MBCT and ACT into adolescent indicated depression
prevention might improve effectiveness of those programs.
Another promising way to prevent depressive symptoms can be found in research on
the effectiveness of behavioral activation (BA) for depression. It has been found that BA is
an effective treatment for adult depression (for a review see Ekers et al., 2014), adolescent
depression (for a review see Hetrick, Cox, Fisher, et al., 2015), and adolescent sub-threshold
depressive symptoms (Takagaki et al., 2016). BA is based upon the idea that people suffering
from depression experience low levels of positive reinforcement from the environment
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(Dimidjian et al., 2006). In BA the functionality of depressed feelings and accompanying
thoughts and behavior is analyzed and avoidance behavior is targeted (Ritschel, Ramirez,
Cooley, & Edward Craighead, 2016). In contrast to CBT, in which analyzing the content of
thoughts, feelings and behavior is central. In BA, people formulate goals and are stimulated
to undertake activities in order to obtain their goals. In addition, symptoms are monitored
and problem solving is given priority. Moreover, people are encouraged to accept their
feelings but to direct their attention to the current sensations of taste, smell, and sound
as in mindfulness-based programs. Current CBT-prevention programs do incorporate
aspects of BA such as problem solving, targeting avoidance; however, they might increase in
effectiveness when all aspects of BA are incorporated, including the analysis of functionality
of behavior and setting and obtaining goals.
In addition, exposure-based cognitive therapy (EBCT) for depression (Hayes et al.,
2005) has been developed, incorporating principles of exposure-based therapy for anxiety
disorders in the therapy of depression. The idea is that in order to change cognitions, the
accompanying emotions should be triggered as well (L. S. Greenberg, 2002). In EBCT the
cognitive, affective, behavioral, and somatic components of the depressive network
are activated to foster lasting change. After the initial phase of stabilizing and building
energy and resources, the depressive schemas and feelings of hopelessness are activated
during the second phase of therapy and the negative thoughts are challenged during those
moments of intense emotions. In the final phase, patients are encouraged to form a more
balanced self-image including positive and negative features. A first study on EBCT for
adult depression showed that participating adults reported significantly lower depressive
symptoms at post and that their level of processing of negative emotions during the second
phase was positively associated with increases in treatment gains (Hayes et al., 2005). To
our knowledge, no studies assess the effectiveness of EBCT for adolescent depression or
depression prevention. However, changing cognitions while the depressive symptoms and
the related emotions, behavior, thoughts, and somatic experiences are activated might be
especially effective during adolescence as most of these domains are still developing during
adolescence.
In addition, it might be investigated whether incorporating aspects from interpersonal
therapy (IPT) in adolescent depression prevention will increase depression prevention
effectiveness (Hetrick, Cox, & Merry, 2015). IPT is based on the idea that the interpersonal
context is central to the onset of depression, since interpersonal problems often precede
the onset and are a risk factor for depression (Kendler et al., 2003; Zwierzynska et al., 2013).
Depressed individuals often show problems in maintaining positive relations and encounter
relationship problems as a result of their depressed behavior (J. F. Young & Mufson, 2008).
For adolescents in particular, being accepted by peers, having friends, and finding a romantic
partner are salient goals. Interpersonal problems might therefore be especially stressful and
indeed increase the likelihood of internalizing problems during adolescence (Zwierzynska
et al., 2013). In IPT two central goals are formulated: to decrease the level of depressive
symptoms and to improve adolescents’ social functioning. Research into the effectiveness of
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interpersonal-based depression prevention has been mixed. Some trials showed that IPT was
effective as indicated depression prevention for adolescents at post up to six-month followup (J. F. Young et al., 2016; J. F. Young, Mufson, & Davies, 2006). However, in a recent review it
was concluded that IPT was effective in decreasing adolescents’ depressive symptoms post
intervention, but not at follow-up, whereas it was found effective in preventing adolescents’
depressive diagnosis at three- to nine-month follow-up and not at post-assessment (Hetrick,
Cox, & Merry, 2015). Despite the inconsistent results, it is suggested by scholars that future
prevention programs could test whether incorporating aspects of IPT will enhance program
effectiveness (Hetrick, Cox, & Merry, 2015).
Finally, aspects of positive psychology could be added to existing prevention programs.
The adolescents that participated in the current studies indicated that they wanted to
share more positive experiences. This emphasis on positive emotions and experiences is in
line with findings from positive psychology that the experience of positive emotions can
counteract the effect of negative emotions (Fredrickson et al., 2000), and that positive
emotions broaden thought and action patterns (Fredrickson & Branigan, 2005). In addition
to focusing on oneself, helping or complementing others could be stimulated in depression
prevention, as this was found to increase happiness (Otake, Shimai, Tanaka-Matsumi,
Otsui, & Fredrickson, 2006). Further, the process of sharing emotions and experiences could
increase group cohesion and trust (Yalom & Leszcz, 2008), and therefore, adolescents would
be more likely to share also the more intimate feelings and experiences. To conclude, future
programs could evaluate whether including aspects of positive psychology would result in
more effective depression prevention programs.

Modes of delivery of depression prevention
In addition to changing the working mechanisms of prevention programs, it is crucial that
the way in which the core content of the program is conveyed fit the needs and interests of
the participating youth. Only in this way can youth be engaged and motivated to participate
in prevention programs. Concerning OVK, both the participating adolescents and the group
trainers pointed out that they missed variety in the way in which the techniques were
practiced. Therefore, next to role plays, group discussions, and pen and paper assignments,
the program could include assignments that can be completed via apps or web pages, or
tasks that make use of films or involve students creating their own videos. It has been shown
that computerized and internet based CBT-treatment (Ebert et al., 2015; Richardson et al.,
2010) and prevention (Calear & Christensen, 2010a) was effective in decreasing depressive
symptoms in youth. In addition, video games might be incorporated in prevention programs
in order to engage adolescents. The possibility of decreasing depressive symptoms through
playing video games has recently been investigated (e.g. Fleming et al., 2014), and the
research into the effectiveness of the computerized depression prevention program SPARX
is one example of this trend. In addition, it is currently being investigated whether playing
the commercially available computer game Journey is an effective strategy to decrease
depressive symptoms in Dutch adolescents. It is hypothesized that through making contact
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with other players and overcoming social rejection experiences, social rejection sensitivity is
diminished and depressive symptoms might decrease. In addition, it is hypothesized that by
playing the video game Journey emotion regulation strategies are practiced and improved,
which might also lead to a decrease in depressive symptoms (Poppelaars, LichtwarckAschoff, & Granic, in preparation). When certain computer games are found to effectively
prevent depressive symptoms and have proven to be appealing and motivating for youth,
these games might be incorporated in depression prevention programs.
The mode in which prevention is delivered depends also on the context in which it is
provided. Traditionally, prevention of depression was conducted in groups of adolescents
who were selected through schools. Next to prevention in the school context, the possibility
of providing prevention programs in summer camp settings is explored (Ehrenreich-May &
Bilek, 2011). In addition to this, web-based or computerized programs were developed, e.g.
Grip op je dip or SPARX that enable people to complete the program alone and outside the
school context. People, and adolescents in particular, often find it difficult to share their
depressive thoughts and feelings with other people and especially with age mates, as they
are afraid of being rejected by others (Bowers, Manion, Papadopoulos, & Gauvreau, 2013).
Although adolescents often appreciate feeling that they are not the only one experiencing
those depressive feelings, for some, sharing their feelings is too big a step to take. Therefore,
these adolescents might benefit from a program that can be completed alone in a private
place. They are thus still given the opportunity to improve their mood and resilience.
Currently, adolescents at risk for depression are often identified through screening
questionnaires completed in the school context. Another setting in which adolescents who
experience depressive symptoms could be identified is in the general practitioners (GPs)
office. This is in line with the observed trend that GPs show a sharp increase in referrals
to mental health care, also for children (Verhaak, Van de Lisdonk, Bor, & Hutschemaekers,
2000). In addition, in the Netherlands a POH (a professional trained in mental health care,
working closely with the GP) is currently present in (almost) every practice that could
focus on identifying adolescents in need for mental support. A third potential setting is
the community team that is currently present in every neighborhood in the Netherlands.
These community teams are often proximal to families who experience problems. Therefore,
members of these community teams might be trained to identify signs of adolescent
depression and might ask adolescents to complete a screening questionnaire for depressive
symptoms. Recently a project was initiated in the Netherlands in which a consultation and
advice team for youth mental health care was formed that supports the POH and community
teams, and specifically target identifying and treating mental health problems in youth (see
webpage ZonMw, 2016).
The importance of early identification of adolescents at risk for depression is emphasized,
and therefore it is advised that all adolescents are screened for elevated depressive
symptoms as recommended by the US Preventive Services Task Force (Siu, 2016). A steppedcare approach incorporates such a screening and provides indicated depression prevention
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or even treatment depending on the severity of problems (Silverstone et al., 2015). A steppedcare depression prevention study is currently running in the Netherlands, evaluating the
effectiveness of an adapted version of OVK as indicated depression prevention for both
sexes, named the STORM-project (Strong Teens and Resilient Minds; De Jonge-Heesen et al.,
Submitted). In the STORM-project the screening for depressive symptoms is embedded in the
regular health screening for adolescents that takes place during high school, conducted by
the municipality health services. When adolescents report elevated depressive symptoms,
they are invited to participate in the OVK program. Adolescents displaying suicide risk will be
interviewed within 24 hours by a professional, and adolescents reporting clinical symptoms
are referred to mental health care. Indeed, mental health should be included in the general
health screening for adolescents.
The newest adapted version of OVK evaluated in the STORM-project incorporates several
suggestions to increase engagement and participation of adolescents. It incorporates
more room for sharing positive experiences, it includes short energizing exercises such
as counting kindness acts to others, and it includes the self-monitoring of depressive
symptoms. The focus from general prevention is changed to a specific focus on the indicated
sample by adding a part about psycho-education. In addition, the program includes less
homework, outdated examples are replaced, new assignments are added, and the lay-out is
modernized. Further, the value of including online assignments will be explored and added
to this adapted version of OVK.

Shift in focus of depression prevention
In addition to adapting the actual content and working mechanisms of prevention programs,
and changing the way in which the content of prevention is conveyed, scholars might also
think about the optimal focus of prevention programs in order to increase prevention
effectiveness. It has been suggested that depression prevention might shift focus from
disorder-specific prevention to a transdiagnostic approach. It has been found that
adolescent depression shows high comorbidity with anxiety disorders of around 31 – 47%
(Essau, 2008), and when panic disorders and specific phobias are included, even higher rates
are obtained. In addition, several etiological factors overlap between depression and anxiety,
such as neuroticism (Zinbarg et al., 2016), and it has been suggested that they share the same
genetic vulnerability (Axelson & Birmaher, 2001). Moreover, both depression and anxiety
often load on one factor of negative affect or internalizing problems (Brown, Chorpita, &
Barlow, 1998; Eaton, South, & Krueger, 2010). However, in a review on the overlap of youth
anxiety and depression, it was concluded that not all depressive and anxiety disorders are
equally well captured by a tripartite model that included negative affect, positive affect, and
physiological hyperarousal (Anderson & Hope, 2008). Despite this, existing transdiagnostic
treatments for depression and anxiety based upon CBT, ACT, and MBSR seem to be equally
effective as specific treatments for one disorder (Craske, 2012). Therefore, a transdiagnostic
approach to depression prevention that takes into account the general level of dysregulation
in emotional, behavioral, neural, and cognitive domains might be promising.
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Although the OVK program was developed as a depression prevention and resiliency
training, the focus in OVK was mainly on preventing depression. However, scholars have
emphasized that in depression prevention programs the increase of resilience is of equal
importance (Davydov et al., 2010). By improving resilience, adolescents would be more
likely to bounce back from adversity and would not be affected by situations in which less
resilient adolescents would show a decrease in well-being. Improving resilience might be
accomplished by focusing on adolescents’ strengths and qualities, based upon positive
psychology (Seligman & Csikszentmihalyi, 2000). It has been found that focusing on
strengths was more effective than compensating for pitfalls in the treatment of depression
(Cheavens, Strunk, Lazarus, & Goldstein, 2012). For example, adolescents could be asked
what they are proud of, and could then explore how they can use these strengths when they
encounter a problem, feel sad, or have negative thoughts. By choosing to focus on strengths
and qualities and on positive experiences and emotions, adolescents might share their
personal experiences more easily and might therefore also be more motivated to participate
in the depression prevention program or resiliency training.

Decreasing stigma associated with mental health problems
Up till now we have discussed ways to improve existing programs and ways to increase
youths’ motivation for and participation in prevention programs. Another important issue
that needs to be discussed is the fact that including adolescents to sign up for prevention
programs is often challenging. One factor that could be related to this is the stigma that is
present around mental health problems in our society. In the United States, for example, it
has been found that 47% of people were unwilling to work in close contact with depressed
people and 30% indicated they did not want to socialize with them (Pescosolido et al., 2010).
Moreover, youth refrain from seeking school-based mental health support because of the
mental health stigma that is present in the school environment (Bowers et al., 2013). In
order to be able to get youth to participate and sign up for depression prevention programs
and resiliency trainings, the stigma around mental health problems should be decreased,
particularly in adolescents, but also in the general population.
Researchers have tried to identify the best way to decrease mental health related stigma
and concluded that media campaigns, such as mass media interventions that increase
empathy for people who experience mental problems, and that educate people about the
large amount of people experiencing mental health problems, were effective in reducing
prejudice for people suffering from mental health problems (for a review see Clement et al.,
2013). In addition, social contact with people suffering from mental health problems was
the most effective way to increase knowledge and improve attitudes towards mentally ill
people, for adults (for a review see Thornicroft et al., 2016). However, for adolescents this was
not found, although the authors conclude that the quality of the studies should be improved
before firm conclusions can be drawn. In contrast, the Opening Mind Anti-Stigma Initiative
in Canada concluded that social contact was the best way to decrease mental health stigma
in youth (Stuart et al., 2014). In the Opening Mind Anti-Stigma Initiative, key elements of
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contact-based stigma prevention were identified: the peer-educator should tell a story in
which recovery is central, model recovery, be psychologically ready to share his/her story,
engage the audience, and be able to promote active participation from students by asking
questions or starting discussions. To conclude, the stigma that is related to mental health
problems might be tackled through various strategies, including mass media campaigns
that increase empathy for and educate people about mental health problems. This can be
combined with specific programs directed to youth in which adolescents come in contact
with peers who experience mental health problems themselves.
An example of a Dutch program that has the potential to decrease stigma is the
Young Mind Academy program (Fonds Psychische Gezondheid & Diversion, 2016). In this
program, adolescents who experienced mental health problems themselves talk about
their experiences. By developing empathy and acceptance for other people’s mental
health problems, adolescent’ self-acceptance and help seeking could be increased. When
adolescents experience that it is accepted to talk about mental health related problems, they
might more easily share their problems with parents and teachers and actually sign up for
prevention or treatment. Currently, decreasing mental health related stigma is prioritized
by the Dutch Minister of Health and therefore, a large campaign has been launched in the
Netherlands aiming to decrease mental health related stigma (see webpage ‘Samen Sterk
Zonder Stigma’ supported by Landelijk Platform GGZ, Fonds Psychische Gezondheid, GGZ
Nederland, & Nederlandse Vereniging voor Psychiatrie, 2016).

General conclusion
Two cognitive risk factors in the development of adolescent depression were studied in the
current thesis: cognitive errors and self-efficacy levels. In the literature regarding cognitive
errors, there is no consensus on how cognitions are associated with depressive symptoms.
Based on the findings from the current study, there seems to be a bi-directional association
between cognitive errors and depressive symptoms during several months when measured
with weekly and monthly intervals. In line with previous studies, the diathesis-stress model
does not seem to predict the development of depressive symptoms in early adolescence.
Concerning self-efficacy, it was found that self-efficacy was not predictive of depressive
symptom levels measured six months later. However, depressive symptoms predicted
subsequent academic and emotional self-efficacy levels. Since both studies into cognitive
errors and self-efficacy used a different study design compared to previous research, more
research is needed before conclusions can be drawn. Our main suggestion for future studies
focusing on identifying risk factors for adolescent depression is to adopt an idiosyncratic
approach and use time intervals between assessments that correspond to the speed in which
the phenomenon that is studied develops naturally (van Geert & Lichtwarck-Aschoff, 2005).
Based on the findings from the current thesis and previous studies into depression
prevention we concluded that universal group-based CBT depression prevention for
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adolescents is not effective and should therefore not be continued. In contrast, CBT-based
indicated depression prevention can be an effective way to decrease adolescent depressive
symptoms (Merry, Hetrick, et al., 2012). Although OVK as indicated depression prevention
for girls was not found to outperform a control condition in the current thesis, OVK can be
implemented as indicated depression prevention for adolescent girls to fulfill the current
need for an adolescent depression prevention program in the Netherlands. However, efforts
should be made to further improve OVK, for example, by adapting the program’s content and
mode of delivery, and by studying the processes by which preventive effects are obtained.
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We investigated whether the decrease in depressive symptoms in the OVK, SPARX, OVK &
SPARX condition, and the monitored control group (as described in Chapter 7) was mediated by
changes in cognitions, coping, self-efficacy, hopefulness, optimism, and theory of emotion.
We tested whether different mediating mechanisms were present for each treatment group
versus the other groups, and for the monitoring control group versus the three treatment
groups. This was done for depressive symptom level measured at post and mediators at midtreatment (Table A1), and for depressive symptom level assessed at one-year follow-up and
mediators assessed at post treatment (Table A2). Multiple mediational analyses (Preacher &
Hayes, 2008) were done in Mplus with bootstrapping procedure (5000 times) on all available
data of 208 participants. However, the imputations could not be included as mediation
in Mplus with bootstrapping is not compatible with imputed data. For each construct, a
separate meditational analysis was performed, for example, all coping variables assessed
with the CNCEQ-R were included in one analysis and all variables measured with the BriefCOPE were done in another analysis. In all meditational analyses depressive symptoms were
regressed on condition and mediators, and the mediators were regressed on condition. In
addition, we tested whether the effect of condition was partly mediated by the mediator in
question. For space and clarity reasons, only the indirect effect of the potential mediators
is reported. When the 0 was not included in the confidence interval, this indicated that
the mediator indeed (partly) mediated the association between condition and depressive
symptoms. As can be seen in Table A1 and A2, none of the theorized mechanisms mediated
the change in depressive symptoms and no differences between conditions were reported.
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table a1 S tandardized Estimates of Indirect Effects of Condition through Mediators at MidTreatment on Level of Depressive Symptoms at Post-Assessment
OVK vs. other groups
β (SE)

p

UAC

.002 (.009)

.823

PMR

.002 (.009)

SA

SPARX vs. other groups
β (SE)

p

-.015 – .019

.001 (.009)

.870

-.016 – .019

.815

-.016 – .021

.004 (.010)

.727

-.017 – .024

.002 (.010)

.849

-.017 – .021

.010 (.013)

.434

-.015 – .036

OV

.011 (.017)

.530

-.023 – .045

.005 (.016)

.750

-.026 – .036

MR

.002 (.015)

.895

-.027 – .031

.016 (.018)

.376

-.020 – .052

MD

.008 (.022)

.724

-.035 – .051

-.004 (.023)

.845

-.049 – .040

IS

.000 (.010)

.989

-.019 – .019

.005 (.010)

.593

-.014 – .025

ACT

.007 (.011)

.567

-.016 – .029

-.011 (.012)

.348

-.035 – .012

DN

.010 (.019)

.580

-.026 – .047

-.022 (.017)

.200

-.056 – .012

HU

-.015 (.025)

.554

-.065 – .035

-.018 (.026)

.483

-.070 – .033

ES

-.001 (.011)

.948

-.022 – .020

-.003 (.011)

.754

-.024 – .018

Hope

.044 (.034)

.196

-.022 – .110

.012 (.032)

.712

-.051 – .075

Optimism

.005 (.012)

.659

-.019 – .029

.003 (.010)

.756

-.016 – .022

Academic

.005 (.016)

.781

-.027 – .036

-.016 (.016)

.307

-.047 – .015

Social

.003 (.020)

.869

-.036 – .043

-.002 (.019)

.919

-.039 – .035

Emotional

.023 (.023)

.318

-.022 – .068

.002 (.021)

.940

-.039 – .042

CH

-.017 (.019)

.369

-.054 – .020

-.050 (.026)

.058

-.101 – .002

FI

.001 (.008)

.894

-.014 – .016

-.005 (.017)

.783

-.038 – .028

SB

-.050 (.027)

.061

-.102 – .002

-.025 (.022)

.255

-.069 – .018

AC

.013 (.013)

.322

-.013 – .039

.013 (.014)

.370

-.015 – .041

RU

-.002 (.008)

.790

-.017 – .013

.000 (.007)

. 967 -.014 – .014

Mediator mid-treatment

95% CI

95% CI

CNCEQ-R

BRIEF-COPE

GPE

SEQ

ITE

CERQ
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PRF

.018 (.025)

.475

-.031 – .067

-.012 (.025)

.633

-.062 – .038

RP

.007 (.010)

.489

-.013 – .027

-.002 (.009)

.784

-.020 – .015

PRP

-.014 (.015)

.370

-.043 – .016

.000 (.012)

.988

-.024 – .023

PP

-.004 (.010)

.683

-.024 – .016

-.001 (.007)

.941

-.014 – .013

CA

.016 (.017)

.330

-.017 – .049

.016 (.016)

.305

-.015 – .048

BO

.009 (.017)

.573

-.023 – .042

.002 (.017)

.915

-.032 – .036

Note. 
CNCEQ-R =The Revised Children’s Negative Cognitive Errors Questionnaire, UAC =
underestimation of the ability to cope, PMR = personalizing without mind reading, SA =
selective abstraction, OV = overgeneralization, MR = mind reading, Brief-COPE = active coping
questionnaire, ACT = active coping, HU = humor, ES = emotional support, IS = instrumental
support, MD = mental disengagement, DN = denial, Hope = hopefulness, Emo = emotional,
Acad = academic, ITE = Implicit Theory of Emotion scale, CH = changeable, FI = fixed, CERQ
= Cognitive Emotion Regulation Questionnaire, SB = self-blame, AC = acceptance, RU =
rumination, PRF = positive refocusing, RP = refocusing on planning, PRP = positive reappraisal,
PP = putting into perspective, CA = catastrophizing, BO = blaming others.

table a1 Continued
OVK vs. other groups

SPARX vs. other groups

β (SE)

p

95% CI

β (SE)

p

95% CI

UAC

.002 (.010)

.814

-.017 – .022

-.002 (.008)

.786

-.018 – .013

PMR

.004 (.012)

.762

-.020 – .027

-.003 (.009)

.738

-.021 – .015

SA

.014 (.015)

.369

-.016 – .043

-.008 (.010)

.466

-.028 – .013

OV

-.001 (.017)

.946

-.035 – .033

-.005 (.014)

.717

-.033 – .023

MR

.008 (.017)

.621

-.025 – .041

-.008 (.012)

.497

-.032 – .016

MD

.013 (.022)

.563

-.030 – .056

-.005 (.018)

.781

-.040 – .030

IS

.006 (.011)

.576

-.015 – .028

-.004 (.008)

.637

-.019 – .012

ACT

-.002 (.009)

.808

-.021 – .016

.003 (.008)

.724

-.013 – .019

DN

.021 (.023)

.351

-.023 – .066

-.002 (.015)

.867

-.031 – .026

HU

-.020 (.027)

.463

-.072 – .033

.018 (.022)

.428

-.026 – .061

ES

-.003 (.011)

.786

-.026 – .019

.002 (.009)

.788

-.014 – .019

Mediator mid-treatment
CNCEQ-R

BRIEF-COPE
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GPE
Hope

-.018 (.038)

.628

-.093 – .056

-.012 (.027)

.662

-.066 – .042

Optimism

.002 (.011)

.823

-.019 – .024

-.004 (.009)

.686

-.022 – .014

Academic

.000 (.015)

.973

-.029 – .030

.004 (.013)

.749

-.022 – .030

Social

.002 (.018)

.911

-.034 – .038

-.001 (.015)

.947

-.031 – .029

Emotional

.004 (.022)

.864

-.039 – .046

-.009 (.018)

.604 -.044 – .026

CH

-.042 (.023)

.068

-.086 – .003

.037 (.020)

.063

-.002 – .076

FI

.000 (.007)

.979

-.018 – .013

.002 (.007)

.788

-.017 – .016

SB

-.029 (.023)

.215

-.075 – .017

.033 (.020)

.103

-.007 – .072

AC

-.006 (.013)

.655

-.032 – .020

-.006 (.010)

.515

-.025 – .012

RU

.006 (.013)

.629

-.020 – .033

-.001 (.006)

.834

-.014 – .011

PRF

.001 (.025)

.964

-.049 – .051

-.002 (.021)

.929

-.043 – .039

RP

.002 (.008)

.805

-.015 – .019

-.002 (.007)

.762

-.016 – .012

PRP

.000 (.012)

.990

-.024 – .024

.004 (.010)

.672

-.015 – .024

PP

-.001 (.007)

.934

-.015 – .014

.002 (.006)

.810

-.011 – .014

CA

.026 (.023)

.261

-.020 – .072

-.020 (.017)

.231

-.053 – .013

BO

-.012 (.016)

.441

-.043 – .019

.000 (.014)

.981

-.027 – .027

SEQ

ITE

CERQ

Note. 
CNCEQ-R =The Revised Children’s Negative Cognitive Errors Questionnaire, UAC =
underestimation of the ability to cope, PMR = personalizing without mind reading, SA =
selective abstraction, OV = overgeneralization, MR = mind reading, Brief-COPE = active coping
questionnaire, ACT = active coping, HU = humor, ES = emotional support, IS = instrumental
support, MD = mental disengagement, DN = denial, Hope = hopefulness, Emo = emotional,
Acad = academic, ITE = Implicit Theory of Emotion scale, CH = changeable, FI = fixed, CERQ
= Cognitive Emotion Regulation Questionnaire, SB = self-blame, AC = acceptance, RU =
rumination, PRF = positive refocusing, RP = refocusing on planning, PRP = positive reappraisal,
PP = putting into perspective, CA = catastrophizing, BO = blaming others.
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table a2 Standardized Estimates of Indirect Effects of Condition through Mediators at Post on Level
of Depressive Symptoms at One-Year Follow-Up
OVK vs. other groups

SPARX vs. other groups

β (SE)

p

95% CI

β (SE)

p

95% CI

UAC

.002 (.013)

.866

-.024 – .028

.005 (.013)

.688

-.020 – .031

PMR

-.004 (.019)

.815

-.042 – .033

-.011

(.019)

.547

-.049 – .026

SA

.002 (.015)

.879

-.026 – .031

.001 (.008)

.920

-.016 – .017

OV

-.001 (.009)

.900

-.018 – .016

-.004 (.013)

.731

-.029 – .020

MR

-.004 (.012)

.728

-.028 – .057

.002 (.010)

.862

-.017 – .020

MD

.002 (.010)

.881

-.018 – .021

.001 (.007)

.926

-.013 – .014

IS

.001 (.011)

.936

-.021 – .023

.008 (.014)

.545

-.019 – .036

ACT

.001 (.009)

.870

-.016 – .019

-.005 (.010)

.614

-.024 – .014

DN

.001 (.009)

.915

-.017 – .019

.002 (.013)

.892

-.024 – .028

HU

-.021 (.021)

.312

-.063 – .020

-.017 (.023)

.457

-.062 – .028

ES

-.002 (.033)

.908

-.041 – .036

-.012 (.020)

.545

-.051 – .027

Hope

-.005 (.021)

.818

-.045 – .036

.006 (.022)

.793

-.037 – .048

Optimism

-.001 (.008)

.943

-.017 – .016

-.002 (.011)

.870

-.023 – .019

Academic

-.008 (.013)

.503

-.033 – .016

-.007 (.012)

.542

-.031 – .017

Social

-.005 (.011)

.682

-.027 – .018

-.001 (.011)

.935

-.023 – .021

Emotional

-.001 (.011)

.904

-.024 – .021

-.001 (.010)

.928

-.020 – .018

CH

.000 (.011)

.968

-.021 – .021

.001 (.014)

.960

-.028 – .029

FI

-.001 (.011)

.947

-.023 – .022

-.009 (.013)

.495

-.035 – .017

SB

-.017

(.020)

.409

-.056 – .023

-.020 (.020)

.322

-.060 – .020

AC

.015 (.016)

.359

-.017 – .046

.009 (.014)

.516

-.019 – .037

RU

.000 (.010)

.973

-.020 – .021

.000 (.011)

.976

-.021 – .020

Mediator post intervention
CNCEQ-R

BRIEF-COPE

GPE

SEQ

ITE

CERQ
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PRF

.006 (.011)

.607

-.017 – .028

.001 (.011)

.936

-.021 – .023

RP

.001 (.009)

.938

-.017 – .018

.000 (.009)

.997

-.017 – .017

PRP

.003 (.011)

.756

-.018 – .025

-.003 (.009)

.715

-.022 –.015

PP

-.009 (.013)

.516

-.035 – .018

.008 (.012)

.546

-.017 – .032

CA

.000 (.015)

.977

-.029 – .030

.000 (.012)

.980

-.023 – .024

BO

.037 (.023)

.111

-.009 – .083

.026 (.019)

.165

-.011 – .063

Note. 
CNCEQ-R =The Revised Children’s Negative Cognitive Errors Questionnaire, UAC =
underestimation of the ability to cope, PMR = personalizing without mind reading, SA =
selective abstraction, OV = overgeneralization, MR = mind reading, Brief-COPE = active coping
questionnaire, ACT = active coping, HU = humor, ES = emotional support, IS = instrumental
support, MD = mental disengagement, DN = denial, Hope = hopefulness, Emo = emotional,
Acad = academic, ITE = Implicit Theory of Emotion scale, CH = changeable, FI = fixed, CERQ
= Cognitive Emotion Regulation Questionnaire, SB = self-blame, AC = acceptance, RU =
rumination, PRF = positive refocusing, RP = refocusing on planning, PRP = positive reappraisal,
PP = putting into perspective, CA = catastrophizing, BO = blaming others.

table a2 Continued
OVK vs. other groups

SPARX vs. other groups

β (SE)

p

95% CI

β (SE)

p

95% CI

UAC

-.011 (.016)

.486

-.041 – .020

.001 (.010)

.519

-.019 – .021

PMR

-.018 (.023)

.422

-.064 – .028

.013 (.019)

.992

-.024 – .050

SA

.002 (.017)

.881

-.030 – .035

-.005 (.013)

.485

-.030 – .020

OV

-.008 (.019)

.685

-.045 – .030

.008 (.013)

.517

-.017 – .033

MR

-.009 (.019)

.627

-.047 – .028

.001 (.010)

.939

-.019 – .020

MD

.001 (.009)

.900

-.016 – .018

-.002 (.008)

.829

-.017 – .014

IS

.001 (.011)

.954

-.021 – .022

-.003 (.010)

.754

-.022 – .016

ACT

.001 (.008)

.949

-.015 – .016

.001 (.007)

.870

-.013 – .016

DN

.001 (.009)

.919

-.017 – .019

.000 (.010)

.965

-.018 – .019

HU

-.011 (.023)

.640

-.056 – .034

.015 (.019)

.405

-.021 – .052

ES

.005 (.022)

.830

-.038 – .047

.003 (.016)

.836

-.028 – .035

Mediator post intervention
CNCEQ-R

BRIEF-COPE
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GPE
Hope

-.009 (.023)

.686

-.055 – .036

.002 (.016)

.888

-.029 – .034

Optimism

.000 (.009)

.977

-.017 – .017

.002 (.008)

.804

-.014 – .018

Academic

-.004 (.011)

.707

-.025 – .017

.007 (.010)

.522

-.014 – .027

Social

-.007 (.013)

.575

-.032 – .018

.004 (.010)

.680

-.015 – .023

Emotional

-.013 (.021)

.546

-.053 – .028

.004 (.011)

.685

-.017 – .026

CH

.001 (.017)

.957

-.033 – .035

.000 (.014)

.972

-.027 – .026

FI

-.010 (.014)

.483

-.038 – .018

.007 (.011)

.522

-.015 – .029

SB

-.021 (.023)

.345

-.066 – .023

.021 (.020)

.285

-.017 – .059

AC

.004 (.013)

.770

-.022 – .030

-.009 (.012)

.442

-.032 – .014

RU

.000 (.009)

.981

-.019 – .018

.001 (.007)

.941

-.013 – .014

PRF

.002 (.012)

.873

-.021 – .025

-.002 (.009)

.786

-.020 – .015

RP

.003 (.011)

.811

-.018 – .023

-.001 (.007)

.860

-.016 – .013

PRP

-.004 (.011)

.721

-.025 – .018

.001 (.007)

.842

-.012 – .015

PP

-.004 (.012)

-.027 – .019

.001 (.007)

.911

-.012 – .014

CA

.000 (.008)

.988

-.017 – .017

.001 (.010)

.950

-.020 – .021

BO

-.003 (.014)

.845

-.031 – .025

-.019 (.014)

.188

-.047 – .009

SEQ

ITE

CERQ

751

Note. 
CNCEQ-R =The Revised Children’s Negative Cognitive Errors Questionnaire, UAC =
underestimation of the ability to cope, PMR = personalizing without mind reading, SA =
selective abstraction, OV = overgeneralization, MR = mind reading, Brief-COPE = active coping
questionnaire, ACT = active coping, HU = humor, ES = emotional support, IS = instrumental
support, MD = mental disengagement, DN = denial, Hope = hopefulness, Emo = emotional,
Acad = academic, ITE = Implicit Theory of Emotion scale, CH = changeable, FI = fixed, CERQ
= Cognitive Emotion Regulation Questionnaire, SB = self-blame, AC = acceptance, RU =
rumination, PRF = positive refocusing, RP = refocusing on planning, PRP = positive reappraisal,
PP = putting into perspective, CA = catastrophizing, BO = blaming others.
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Depressie komt vaak voor bij jongeren. Gedurende de adolescentie stijgt het aantal
jongeren met een depressie en het aantal jongeren dat symptomen van depressie ervaart.
Bij meisjes komt depressie twee keer zo vaak voor als bij jongens. Een depressie uit zich
bij iedere persoon op een unieke wijze, maar wordt in ieder geval gekenmerkt door een
sombere stemming en/of door verlies van interesse of plezier in bijna alle activiteiten.
Daarnaast wordt een depressie gekenmerkt door drie of meer van de volgende symptomen:
een duidelijke toe- of afname in eetlust en gewicht, slaapproblemen, geagiteerd of geremd
gedrag, vermoeidheid, gevoelens van waardeloosheid of schuld, concentratieproblemen en
terugkerende gedachten over de dood en zelfdoding. Jongeren met een depressie ervaren
bovendien grote belemmeringen in het dagelijks functioneren, zowel thuis, als ook op
school en met vrienden. Zij hebben een grote kans op herhaalde episoden van depressie en
op suïcide. Het is daarom van groot belang om depressie bij jongeren te voorkomen. In dit
proefschrift wordt de effectiviteit van een depressiepreventieprogramma voor adolescenten
onderzocht. Daarnaast richt dit proefschrift zich op de rol van cognitieve factoren, zoals
negatieve gedachten, in de ontwikkeling van depressieve symptomen bij adolescenten.

Deel I
De adolescentie is een periode van ontwikkeling en verandering, niet alleen biologisch,
maar ook op cognitief, emotioneel, sociaal en maatschappelijk vlak verandert er veel voor de
adolescent. Deze veranderingen brengen nieuwe mogelijkheden met zich mee, maar kunnen
kwetsbaarheden, zoals een depressie, ook zichtbaar maken. In deel I worden twee studies
beschreven die ingaan op de rol van cognitieve factoren in het ontstaan van depressieve
symptomen bij jongeren. De twee onderzochte cognitieve factoren zijn: a) zelfeffectiviteit en
b) negatieve gedachten (cognities) in relatie tot negatieve gebeurtenissen.
In hoofdstuk 2 is de rol van academische, sociale en emotionele zelfeffectiviteit onderzocht
in het ontstaan en in stand houden van depressieve symptomen bij adolescenten over een
periode van twee jaar (14 tot 16 jaar). Zelfeffectiviteit staat voor de mate waarin je gelooft in
je eigen kunnen en kwaliteiten om doelen te behalen die je jezelf stelt. Zelfeffectiviteit kan
van domein tot domein verschillen. Je kunt bijvoorbeeld een hoge mate van academische
zelfeffectiviteit hebben en een lage mate van emotionele zelfeffectiviteit; je hebt het idee dat
je goed in staat bent te studeren voor een tentamen, maar je bent ervan overtuigd dat je niet
goed je emoties kunt reguleren. De resultaten laten zien dat jongeren, die meer depressieve
symptomen rapporteren, ook minder academische en emotionele zelfeffectiviteit
rapporteren op dat moment en zes maanden later. Dit verband is niet gevonden voor sociale
zelfeffectiviteit. Daarnaast blijken academische, sociale en emotionele zelfeffectiviteit
niet voorspellend voor depressieve symptomen zes maanden later. Bovendien zijn er geen
verschillen in resultaten gevonden voor jongens en meisjes.
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De resultaten laten dus zien dat zelfeffectiviteit niet voorspellend is voor depressieve
symptomen zes maanden later voor jongeren van 14 – 16 jaar. Depressieve symptomen
hebben wel gevolgen voor de mate van academische en emotionele zelfeffectiviteit die
jongeren zes maanden later ervaren. Er moet echter opgemerkt worden dat er in een periode
van zes maanden veel kan veranderen voor jongeren, dat van invloed kan zijn op de mate van
zelfeffectiviteit en depressieve symptomen. Zelfeffectiviteit lijkt nog in ontwikkeling te zijn
bij adolescenten en de mate van zelfeffectiviteit is afhankelijk van ervaringen die jongeren
opdoen. Bijvoorbeeld: positieve ervaringen in het omgaan met emoties of op academisch
vlak kunnen leiden tot een verhoging van respectievelijk emotionele en academische
zelfeffectiviteit. Vervolgstudies zouden daarom zelfeffectiviteit en depressieve symptomen
vaker moeten meten, bijvoorbeeld wekelijks, om zo te onderzoeken hoe ze samenhangen
op de korte termijn. Resultaten uit deze vervolgstudies en de huidige studie kunnen
een indicatie geven of preventieprogramma’s voor depressie zich moeten richten op het
verbeteren van zelfeffectiviteit.
In hoofdstuk 3 wordt de rol van negatieve cognities onderzocht in het ontstaan en
toenemen van depressieve symptomen over een periode van vijf maanden bij meisjes van 14
jaar die een verhoogde mate van depressieve symptomen ervaren. Er is daarnaast getoetst
of de combinatie van een negatieve gebeurtenis en negatieve cognities een groter risico op
depressieve symptomen met zich meebrengt.
Negatieve cognities zijn automatische gedachten, die we ervaren en die een negatief
karakter hebben. Ze hebben betrekking op de persoon (‘het lukt me toch niet’), op de
omgeving (‘hij is niet te vertrouwen’), en op de toekomst (‘dit gaat niet meer goed komen’).
De resultaten laten zien dat het ervaren van meer negatieve cognities gerelateerd is aan
meer depressieve symptomen op dat moment en een toename in depressieve symptomen
gedurende de daaropvolgende maanden. Meisjes, die meer depressieve symptomen
rapporteren, laten in de daaropvolgende maanden ook een sterkere stijging zien in negatieve
cognities.
Er is daarnaast gevonden dat meisjes, die een negatieve gebeurtenis meegemaakt
hebben, ook meer depressieve symptomen rapporteren op dat moment. Echter, het
ervaren van een negatieve gebeurtenis is niet gerelateerd aan een toename in depressieve
symptomen gedurende de vijf daaropvolgende maanden. In die zin verschillen meisjes, die
een negatieve gebeurtenis meegemaakt hebben en daarnaast meer negatieve gedachten
rapporteren, niet van de meisjes, die alleen een negatieve gebeurtenis meegemaakt hebben.
Bij beide groepen is er geen verschil in de mate van depressieve symptomen en in de toename
van depressieve symptomen gedurende de vijf maanden. Om meer inzicht te krijgen in hoe
het tegelijk ervaren van negatieve gebeurtenissen en negatieve gedachten van invloed
kan zijn op het ontstaan van en de groei in depressieve symptomen, zou er vaker gemeten
moeten worden, bijvoorbeeld meerdere keren per dag gedurende een paar dagen. Aangezien
er tijdens de adolescentie op allerlei gebieden veranderingen optreden, is het van belang om
ook andere ontwikkelingsgebieden zoals emotionele, sociale en biologische veranderingen
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mee te nemen in het onderzoek. Op deze manier kan er een completer beeld gegeven worden
van het ontstaan van en de groei in depressieve symptomen gedurende de adolescentie.

Deel II
In deel II van dit proefschrift staat de preventie van depressie bij adolescenten centraal.
Preventie van depressie kan op verschillende manieren uitgevoerd worden: universeel,
selectief of geïndiceerd. Bij universele preventie wordt een preventieprogramma gegeven
aan alle jongeren, ongeacht hun huidige niveau van depressieve symptomen of hun risico
op het ontwikkelen van depressieve symptomen. Selectieve preventie richt zich op jongeren,
die risico lopen op het ontwikkelen van depressieve symptomen en geïndiceerde preventie
wordt aangeboden aan jongeren, die al verhoogde symptomen van depressie ervaren. In
dit proefschrift wordt de effectiviteit van het preventieprogramma Op Volle Kracht (OVK)
onderzocht als universele depressiepreventie en weerbaarheidstraining voor jongeren.
Daarnaast wordt de effectiviteit van OVK (alleen de eerste acht lessen) en het computerspel
SPARX onderzocht als geïndiceerde depressiepreventie en weerbaarheidstraining voor
adolescente meisjes.
In hoofdstuk 4, 5 en 6 van dit proefschrift wordt het onderzoek naar de effectiviteit
van OVK als universele depressiepreventie en weerbaarheidstraining beschreven. Het
preventieprogramma OVK is gebaseerd op de Cognitieve Gedragstherapie (CGT). OVK heeft
tot doel jongeren inzicht te geven in de manier waarop gedachten over een gebeurtenis
je gevoel en gedrag kunnen beïnvloeden. Jongeren leren de objectieve gebeurtenis te
beschrijven en te onderscheiden van hun interpretatie van en gedachten over de gebeurtenis.
In OVK leren jongeren hun negatieve gedachten te herkennen en te bevragen en leren zij
daar meer realistische gedachten tegenover te stellen. In OVK worden effectieve manieren
aangeboden om emoties te reguleren en bespreekbaar te maken, problemen op te lossen, te
onderhandelen, beslissingen te nemen en realistische doelen te stellen. Daarnaast worden
sociale vaardigheden geoefend. Het programma bestaat uit 16 lessen van 50 minuten
en wordt aangeboden door een in CGT en OVK getrainde psycholoog. De vaardigheden
worden geoefend aan de hand van rollenspellen, discussies, gesprekken in kleine groepjes
en schrijfopdrachten. Zes maanden na afloop van OVK ontvangen de jongeren in de
interventiegroep een herhalingsles van OVK in de vorm van een workshop.
De opzet van de studie naar de effectiviteit van OVK als universele preventie wordt
uitgebreid beschreven in hoofdstuk 4. In totaal hebben 1,341 leerlingen uit de tweede klas
van negen verschillende middelbare scholen deelgenomen aan het onderzoek. Scholen
zijn per toeval ingedeeld in de interventiegroep of de controlegroep. De leerlingen in de
interventiegroep hebben het preventieprogramma OVK tijdens het mentoruur ontvangen en
de leerlingen in de controlegroep hebben de reguliere mentorlessen gevolgd. Alle jongeren
hebben vragenlijsten ingevuld voorafgaand, na afloop, en op 6, 12, 18 en 24 maanden na
afloop van OVK. In deze vragenlijsten wordt er gevraagd naar depressieve symptomen,
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maar ook naar angst, hopeloosheid, geluk, levenstevredenheid, optimisme, omgaan met
problemen en zelfeffectiviteit.
In hoofdstuk 5 worden de resultaten besproken van OVK toegepast als universele
depressiepreventie. OVK blijkt niet effectief in het voorkomen van depressieve symptomen
meteen na afloop van OVK, noch gedurende de twee jaar daarop volgend. Er is daarnaast
onderzocht of OVK wel effectief is voor specifieke groepen jongeren. Echter, OVK is
niet effectief gebleken voor zowel jongeren met hoge als lage niveaus van depressieve
symptomen, voor jongeren met zowel hoge als lage niveaus van weerbaarheid, en voor
jongens en meisjes. Daarnaast is OVK niet effectief in het bevorderen van weerbaarheid bij
jongeren, zoals beschreven is in hoofdstuk 6. OVK heeft echter een kortdurend negatief effect
op de jongeren: jongeren die OVK gevolgd hebben zijn juist minder optimistisch, gebruiken
minder actieve probleemoplossingsstrategieën, rapporteren lagere waarden van sociale
zelfeffectiviteit en lagere schoolcijfers meteen na afloop van OVK. Deze effecten zijn klein en
zijn verdwenen gedurende de twee jaar na afloop van OVK.
Mogelijke verklaringen voor de ineffectiviteit van OVK als universele depressiepreventie
zijn besproken. Een verklaring kan zijn dat de meeste jongeren die deel hebben genomen
aan OVK geen gevoelens van depressie ervoeren en weerbaar genoeg waren. Door het volgen
van OVK zijn deze jongeren zich misschien juist bewust geworden van hun tekortkomingen.
Immers, in OVK ligt de nadruk enerzijds op het ontdekken en veranderen van negatieve
gedachten en inadequate manieren van emotieregulatie en anderzijds op het oplossen van
problemen. Volgens de deelnemende jongeren zou er in OVK meer nadruk moeten liggen op
het ervaren van positieve gevoelens. Daarnaast zouden aspecten van de groepsdynamiek
ervoor gezorgd kunnen hebben dat OVK als universele preventie en weerbaarheidstraining
niet effectief is. In een universele preventiegroep van OVK zullen meestal een of twee
jongeren aanwezig zijn die de negatieve gedachten en sombere gevoelens herkennen bij
zichzelf. Aangezien het merendeel van de jongeren zich niet zal herkennen in het ervaren van
negatieve gedachten en sombere gevoelens, zullen de jongeren die zich hier wel in herkennen
zich waarschijnlijk niet kwetsbaar op durven stellen. Hierdoor voelen deze jongeren zich
mogelijk nog eenzamer en somberder. OVK zou mogelijk daarom niet effectief zijn geweest.
De resultaten van het huidige onderzoek naar de effectiviteit van OVK als universele
depressiepreventie staan niet op zichzelf, maar zijn in overeenstemming met recente studies
naar de effectiviteit van op CGT gebaseerde universele depressiepreventie. Er kan daarom
geconcludeerd worden dat het af te raden is om universele depressiepreventie gebaseerd op
CGT te implementeren.
In hoofdstuk 7 wordt de effectiviteit van OVK en het computerspel SPARX onderzocht
als geïndiceerde depressiepreventie bij 208 meisjes van 13 jaar. Meisjes zijn ingedeeld in
vier verschillende groepen: zij hebben alleen OVK, alleen SPARX, OVK en SPARX gevolgd, of
zij zijn ingedeeld in de controlegroep en vulden alleen de vragenlijsten in. Deelname aan
OVK of het spelen van SPARX is na schooltijd gebeurd. Alle meisjes hebben vragenlijsten
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ingevuld over depressieve gevoelens, angst, negatieve gedachten en verschillende aspecten
van weerbaarheid. Vragenlijsten zijn ingevuld voordat OVK en SPARX van start gingen,
wekelijks gedurende de looptijd van OVK, meteen na afloop van de interventies, en op 3,
6 en 12 maanden na afloop van de interventies. OVK bestaat uit de eerste acht lessen
waarin met name de technieken uit de CGT aan bod komen, de lessen over o.a. probleem
oplossen, onderhandelen en doelen stellen worden niet aangeboden. Het computerspel
SPARX bestaat uit zeven onderdelen die uitgespeeld kunnen worden in ongeveer 20-40
minuten. SPARX is een interactief computerspel waarin jongeren CGT-technieken oefenen.
Zij doen dit in spelvorm waarbij zij de negatieve gedachten moeten overwinnen om zo
het evenwicht in de fantasiewereld te herstellen. De redenen om de effectiviteit van
depressiepreventie via een computerspel te onderzoeken zijn meervoudig: Australische
jongeren die SPARX speelden, lieten een daling zien in symptomen van depressie. Daarnaast
spelen jongeren graag spelletjes op de computer, waardoor de drempel om mee te doen aan
een depressiepreventieprogramma mogelijk lager wordt. Bovendien is het aanbieden van
preventie via een computerspel kostenbesparend.
Uit de resultaten blijkt, dat meisjes in alle vier de groepen een significante en gelijke
daling in depressieve symptomen laten zien. Dit betekent, dat zowel in de controlegroep
als in de interventiegroepen depressieve symptomen afnemen en dat er geen verschil is
tussen groepen in de daling in depressieve symptomen. Deze resultaten zijn in tegenspraak
met eerdere onderzoeken naar de effectiviteit van OVK en SPARX waarin wel een duidelijk
sterkere daling in depressieve symptomen wordt gezien in de interventiegroepen vergeleken
met de controlegroep. Opgemerkt moet worden dat de daling in depressieve symptomen
in de controlegroep van de huidige studie groter is dan de daling in de controlegroepen van
andere studies. Dit kan erop duiden dat onze controlegroep door het wekelijks invullen
van vragenlijsten toch actiever is dan andere controlegroepen. Meisjes in de controlegroep
hebben, net als in de overige drie condities, iedere week een vragenlijst ingevuld over de
mate waarin zij symptomen van depressie ervaren. Hierdoor is het mogelijk, dat zij zich
bewust zijn geworden van hun depressieve gevoelens en op zoek zijn gegaan naar sociale
steun of meer effectieve manieren om hun problemen op te lossen. Mogelijk zijn zij daardoor
op den duur ook minder depressieve symptomen gaan ervaren. Daarnaast is uit andere
studies gebleken, dat het dagelijks bijhouden van symptomen van depressie een effectieve
behandeling is van depressie.
Aangezien er weinig effectieve depressiepreventieprogramma’s aanwezig zijn voor
meisjes en er in alle studies naar de effectiviteit van OVK een significante daling wordt
gerapporteerd in depressieve symptomen in de OVK groepen, kan OVK als geïndiceerde
depressiepreventie voor meisjes aangeboden worden. Bij voorkeur gebeurt dit in combinatie
met onderzoek naar de effectiviteit van OVK om zo het programma verder te verbeteren.
In hoofdstuk 8 wordt er onderzocht of de meisjes, die deel hebben genomen aan OVK en
SPARX, ook weerbaarder zijn geworden. Daarnaast is er gekeken of er verschillen zijn tussen
groepen, bijvoorbeeld: zijn de meisjes die OVK gevolgd hebben ook weerbaarder dan de
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meisjes uit de controlegroep? Uit de resultaten blijkt, dat meisjes gedurende de looptijd
van de studie in alle groepen minder angst en stress rapporteren, verbeteringen laten
zien op het gebied van cognities en probleem oplossen, meer emotionele en academische
zelfeffectiviteit rapporteren en er sterker in geloven dat zij hun emoties kunnen beïnvloeden.
De vier verschillende groepen, inclusief de controleconditie, verschillen weinig van elkaar in
het bevorderen van weerbaarheid.
Naast het onderzoeken of een preventieprogramma effectief is, is het van belang
om de mechanismen, waardoor depressieve symptomen verminderen, te achterhalen.
Wanneer we de mechanismen van verandering kunnen identificeren, kunnen we bestaande
preventieprogramma’s verbeteren en nieuwe effectieve programma’s ontwikkelen. Daarom
zijn in de discussie van dit proefschrift de mechanismen van de daling in depressieve
symptomen in de vier condities (OVK, SPARX, OVK & SPARX en controlegroep) onderzocht.
Er is daarnaast bekeken of er verschillen zijn in mechanismen tussen de condities. Op
basis van de Cognitieve Gedragstheorie kan er verondersteld worden dat door een afname
in negatieve cognities, het meer adequaat oplossen van problemen en een toename van
zelfeffectiviteit en optimisme, de daling in depressieve symptomen ten dele verklaard kan
worden. Uit de resultaten blijkt echter, dat geen van de beoogde mechanismen de daling
in depressieve symptomen geheel of ten dele kan verklaren. Dit geldt voor alle condities.
Tot op heden zijn er weinig studies uitgevoerd naar de mechanismen van verandering bij
effectieve preventieprogramma’s van depressie voor jongeren. De studies die uitgevoerd
zijn, hebben methodologische tekortkomingen, waardoor het niet uitgesloten kan worden
dat de verandering in depressie voorafgaat aan de verandering in cognities (het beoogde
mechanisme). De resultaten uit het huidige onderzoek suggereren dat non-specifieke
factoren, zoals het wekelijks bijhouden van depressieve symptomen, bewustwording
van eigen gevoelens en aandacht van een onderzoeker voor de jongere, de verandering in
depressieve symptomen verklaren. Echter, vervolgonderzoek is nodig om de resultaten van
het huidige onderzoek te bevestigen.
In de discussie van dit proefschrift worden suggesties gedaan voor de verbetering
van depressiepreventieprogramma’s. Ten eerste wordt er besproken, dat mechanismen
van verandering uit andere behandelingen, zoals interpersoonlijke therapie en op
mindfulness gebaseerde stressreductie, een mogelijke aanvulling zouden kunnen zijn op
de werkingsmechanismen uit de op CGT gebaseerde preventieprogramma’s. Ten tweede
zou de manier waarop preventie aangeboden wordt, veranderd kunnen worden door
bijvoorbeeld meer gebruik te maken van computer en film om zo beter aan te sluiten bij
de belevingswereld van jongeren. Daarnaast zou de focus van preventie veranderd kunnen
worden. Op dit moment is preventie vaak specifiek gericht op het voorkomen van één
probleem, bijvoorbeeld depressie. Echter, oorzaken van verschillende problemen overlappen
vaak, of jongeren hebben last van meerdere problemen tegelijk, bijvoorbeeld depressie
en angst. Preventie zou zich dus kunnen richten op het voorkomen van internaliserende
problematiek en het bevorderen van weerbaarheid en welzijn in het algemeen.
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Het proefschrift is af! Soms dacht ik dat het er nooit van ging komen, maar dan is het toch
eindelijk zover. Er zijn een heleboel mensen die mij geholpen hebben tijdens het werken aan
dit proefschrift, ieder op zijn eigen manier. Al deze mensen wil ik dan ook graag bedanken.
Ten eerste wil ik mijn promotor bedanken voor de begeleiding. Rutger, je hielp me de
grote lijnen te bewaken en je maakte me bewust van dingen waar ik nog niet over na had
gedacht. Ik heb bewondering voor het feit dat je altijd precies wist waar ik mee bezig was en
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Bedankt ook voor de tijd dat je mijn dagelijkse begeleider was. Ik heb die samenwerking als
prettig ervaren, omdat ik merkte dat mijn zorgen en twijfels gehoord werden en we samen
oplossingen konden bedenken. Daarna heeft Anna jouw stokje als dagelijks begeleider
overgenomen. Ondanks je overstap naar het Trimbos en het feit dat je professor in Utrecht
werd, in plaats van in Nijmegen, heb je tijd gevonden mij en mijn project tot het einde te
begeleiden.
Ten tweede wil ik Rinka bedanken, mijn copromotor van het eerste uur. Door jouw
tomeloze enthousiasme en inzet is het preventieprogramma Op Volle Kracht mede
ontwikkeld en is het onderzoeksproject naar de effectiviteit van Op Volle Kracht ook echt
van de grond gekomen. Je hebt me met je enthousiasme en energie warm laten lopen voor
preventie en het bevorderen van weerbaarheid bij jongeren. Bedankt voor de begeleiding
tijdens de eerste fase van het onderzoek.
Dan wil ik graag mijn copromotor Anna in het zonnetje zetten. Anna, ik wil je graag
bedanken voor de goede begeleiding tijdens mijn promotietraject. Ik heb veel geleerd van
jouw feedback op de inhoud en de opbouw van mijn artikelen. Ik kon altijd op je bouwen
en altijd bij je terecht als ik vragen had. Ik kon mijn zorgen en twijfels met je delen. Je hebt
me begeleid vol vertrouwen in mij als persoon en in mijn kwaliteiten. Dit heeft me de
kracht gegeven om ook bij tegenslagen of in moeilijke omstandigheden het werk aan het
proefschrift weer met vertrouwen op te pakken. Ik denk dat iedere promovendus die jou als
copromotor heeft van geluk mag spreken.
Het preventieprogramma Op Volle Kracht is door een heel team ontwikkeld. Al deze
mensen wil ik graag bedanken voor hun inzet en bijdrage aan Op Volle Kracht: Jane E.
Gillham, Rowella Kuijpers, Karlijn Kindt, Boukje van Vlokhoven en Hettie Rensink. Jane E.
Gillham, I would like to thank you for giving us the opportunity to translate the Penn
Resiliency Program into a Dutch depression prevention program Op Volle Kracht. Thank you
for finding the time to provide feedback on the paper discussing the effectiveness of Op
Volle Kracht as universal depression prevention. Rowella Kuijpers, ik heb veel van je geleerd
tijdens de trainingen in cognitieve gedragstherapie en de feedback op mijn handelen als
trainer. Bedankt ook voor het meedenken over mijn proefschrift, jouw brede en klinisch
georiënteerde blik heeft me gesteund bij het leggen van een brug naar de praktijk.
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Er zijn een aantal mensen die mij geholpen hebben bij het opzetten van het onderzoek en
het uitvoeren ervan. In de eerste plaats verdient Naline Geurtzen een speciale vermelding,
want zij heeft als Research Master student heel hard gewerkt om het onderzoek naar de
effectiviteit van Op Volle Kracht op te zetten, al voordat ik in beeld kwam. Ook tijdens de
dataverzameling heeft ze veel taken verricht.
Bij het opzetten van het tweede project naar de effectiviteit van Op Volle Kracht en SPARX
als geïndiceerde depressiepreventie ben ik veel dank verschuldigd aan Marlou Poppelaars. Zij
had het leeuwendeel van de organisatie en dataverzameling op zich genomen en heeft dat
voortreffelijk gedaan. Ik ben blij dat wij samen met Adam Lobel, Sally N. Merry, Isabel Granic,
Anna Lichtwarck-Aschoff en Rutger C. M. E. Engels dit mooie project uitgevoerd hebben.
Marlou, bedankt voor de prettige samenwerking in het doen van onderzoek, analyseren en
het schrijven van papers. Succes met het afronden van je eigen promotietraject!
Dan zijn er nog een aantal mensen die mij geholpen hebben tijdens het schrijven van
artikelen en het uitvoeren van analyses. Zonder hun hulp en inzichten waren de artikelen
nooit afgekomen. First of all, Steven M. Brunwasser. Thank you for your hospitality during my
stay with you at VanderBilt University in Nashville. I really felt at home and I still appreciate
all the time you have spent on explaining me the analyses. Without you the papers would not
have been analyzed so thoroughly. Because of you I understand a lot more about statistics.
Thanks a lot!
Ten tweede wil ik Marloes Kleinjan bedanken, zij heeft mij vooral in de eerste fase van
mijn promotietraject geholpen bij het uitvoeren en interpreteren van analyses. Je hebt me
goed op weg geholpen. Ik voelde me op mijn gemak en durfde alles te vragen. Bill Burk,
bedankt voor je hulp bij de interpretatie van analyses. Soms wist niemand hoe het werkte,
behalve jij. Fijn dat je me op die momenten kon helpen.
Daarnaast verdienen alle studenten die meegeholpen hebben met de dataverzameling
een speciaal bedankje. Evenals alle scholen, contactpersonen, leraren, leerlingen en ouders
die deelgenomen hebben aan dit onderzoek. Zonder jullie was dit onderzoek niet mogelijk
geweest.
Zoals je ziet, promoveer je niet alleen. Gelukkig maar, want promoveren gaat met ups en
downs en het is heel fijn als je successen en frustraties met iemand kan delen. Een persoon
die er altijd voor me was, dat is mijn kamergenootje Hannah. Bijna vanaf het begin hebben
we samen op een kamer gezeten. Ik wil je bedanken voor je luisterend oor, je steunende
woorden, je goede adviezen en de rust die je uitstraalt. Bedankt ook voor alle gezelligheid op
de uni, maar ook buiten het promoveren. Ondanks het feit dat we nu geen kamer meer delen,
zullen we elkaar zeker nog vaak zien. Heel veel succes met het afronden van je promotie!
Gelukkig waren er veel fijne collega’s in onze vakgroep waar ik lief en leed mee kon
delen en terecht kon voor een praatje of wandelingetje rond de campus. Manon, Suzanne,

dankwoord

Renske, Lisanne en Marieke, leuk dat we deze gezelligheid nog altijd voort laten duren door
regelmatig af te spreken. Bedankt Martine Groefsema, Elke Schoneveld, Lieke Wijnhoven,
Diana de Ruijter, Carmen Voogt en Maartje Luijten voor de gezelligheid tijdens het lunchen
of wandelen.
Ook het team van het Ambulatorium wil ik graag bedanken. Zij hebben mij de mogelijkheid
gegeven om tijdens mijn promotietraject ervaring op te doen als orthopedagoog. Bedankt
Rowella voor je goede begeleiding. Bedankt Manon, Nicole, Mélou en Huub voor het feit
dat ik mee mocht kijken of samen met jullie de behandeling kon uitvoeren. Hierdoor heb
ik me verder kunnen ontwikkelen als orthopedagoog. Bedankt Alphons en Miranda voor
jullie goede ondersteuning. Elke en Marieke bedankt voor de gezelligheid en het delen van
ervaringen als mede-weppers.
Zonder de steun van mijn familie en vrienden was dit proefschrift nog niet af geweest.
Daarom verdienen ook zij een eervolle vermelding. Bedankt lieve vrienden voor alle steun
en alle gezelligheid. Bedankt Jody en Mirte, Mirte Janssen, Johanna Tewes, Wendy Jacobs en
Jora-Lise voor alle leuke momenten en jullie betrokkenheid. Met Yvonne, Manon, Marieke en
Ellen heb ik mijn ervaringen van het promoveren kunnen delen. Bedankt voor alle adviezen
en alle steun. Wat heb ik genoten van al onze etentjes samen en de wintersportvakanties
met de mannen. Mijn lachspieren waren nog nooit zo goed getraind.
Ook met Mariske, Mireille, Anoeshka, Heleen, Lieke, Tamara en Rosalinde heb ik de
ervaringen van het promoveren kunnen delen omdat ten minste de helft van deze groep in
hetzelfde schuitje zit of zat. Bedankt voor jullie praktische hulp (oppassen op de kids) of
opbeurende woorden. Ik heb daarnaast altijd genoten van de avondjes samen series kijken,
samen eten en filosoferen over het leven. Ik hoop dat we hier nog lang mee door zullen gaan.
Lieke, wij kennen elkaar al 24 jaar en ik ervaar heel veel steun en plezier van onze
vriendschap. Bedankt voor al je humor en je bemoedigende woorden tijdens dit
promotietraject en daarbuiten, daar kikker ik altijd weer van op! Ik vind het heel fijn dat we
lief en leed kunnen delen en er altijd voor elkaar zijn, ook in onze nieuwe rol als ouders. Wij
zijn maatjes door dik en dun. Op naar de volgende 24 jaar zou ik zeggen.
Florien, Emmelien en Rosa, met jullie kan ik lief en leed delen, filosoferen over het leven,
genieten van het leven, samen op vakantie rotsen beklimmen of gewoon lekker kletsen
onder het genot van een bakje koffie. Dat dit nog maar heel lang zo door mag gaan. Fijn
dat we ook alle mannen zover hebben gekregen de rotsen te bedwingen, waardoor we met
zijn allen van de buitenlucht kunnen genieten. Bedankt Siem, Stefan en Vincent voor jullie
gezelligheid en betrokkenheid.
Mijn familie wil ik in het bijzonder bedanken. Bedankt pap en mam dat jullie mij het
volste vertrouwen hebben gegeven dat ik de juiste keuzes maak ik het leven. Ik heb van jullie
geleerd dat wanneer je leeft vanuit een positief vertrouwen, er veel mogelijk is en er nieuwe
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dingen kunnen ontstaan. Ik hoop dit zelf ook uit te stralen en mee te geven aan anderen.
Bedankt mam voor al het oppassen op onze kleine jongens. Daardoor kon ik de tijd vinden
om te werken aan dit proefschrift. Bedankt lieve zus en broers, Albi, Timo en Milan, bedankt
Paul en Noortje voor de betrokkenheid. Ik ben blij dat we meeleven met elkaars leven.
Naast mijn biologische familie heb ik er de afgelopen 17 jaar een tweede familie bij
gekregen. Bedankt lieve Hein en Francis voor jullie warmte en liefdevolle betrokkenheid.
Jullie hebben mij en Wiet altijd gesteund door dik en dun, ongeacht het (soms belachelijke)
avontuur waar we ons weer ingestort hadden. Van een huis (bouwval) verbouwen tot verre
reizen maken of promoveren. Bedankt voor alle dagen dat jullie opgepast hebben op onze
kleine mannen, want zonder die tijd lag dit proefschrift er nu niet. Luuk en Angeliek, bedankt
voor alle gezelligheid en leuk dat we het leven als jong gezin kunnen delen.
Lieve Wiet, al 17 jaar kunnen wij op elkaar bouwen. We genieten samen van het leven en
delen lief en leed. Het mooie is dat de liefde nog steeds groeit na al die jaren. Bedankt voor
al je bemoedigende woorden wanneer ik het promoveren even niet zag zitten. Jouw heldere
blik en goede vragen hielpen me weer verder. Maar vooral heb ik veel energie geput uit het
samen genieten van de mooie dingen in het leven. Zo bijzonder dat we nu niet meer met zijn
tweeën zijn, maar dat Noam en Geza bij ons horen. Bedankt lieve kleine jongens voor jullie
heerlijke levensvreugde, daar krijg ik nieuwe energie van en kriebels in mijn buik.
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