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CHAPTER 1

Characterised by sadness, dejectedness, and an inability to experience joy as one
normally would, depression is harmful to the individual, their direct environment,
and society at large. Consequently, the prevention and treatment of depression has
been extensively researched in the past decades. Yet, depression remains common and
prevalence appears to be rising specifically in adolescents. Moreover, a collection of
prospective longitudinal studies suggests that clinical levels of depressive symptoms may
be more normative than prevalence rates commonly indicate (Schaefer et al., 2017).
While it is evident that clinical depressive disorders require an intervention, waiting
until diagnostic criteria are met is harmful as the deleterious consequences of subclinical
depressive symptoms are similar to those of the full-blown disorder (Carrellas et al.,
2017; Wesselhoeft et al., 2013). Moreover, less than half of those with diagnosable
depressive disorders seek treatment and recurrence rates of depression rise with each
diagnosed episode suggesting that prevention efforts are vital (Burcusa & Iacono, 2007;
Kazdin, 2019; Kohn et al., 2004). Like a vaccine inoculating individuals against a virus,
depression prevention programs may prevent suffering, long lasting damage to the
individual, and societal burden. Ideally, depression prevention programs would avert the
onset of depression in all those who would develop this disorder.
Recognizing the importance of depression prevention, scientists have developed a
range of depression prevention programs and have extensively studied their effectiveness
(Hetrick et al., 2016). While some meta-analyses tentatively support the implementation
of depression prevention programs (e.g., Stockings et al., 2016), the most recent
Cochrane meta-analysis concludes that the evidence is not strong enough to support
widespread use of evidence-based depression prevention (Hetrick et al., 2016). This
conclusion rests on the disappointing small to medium effect-size of prevention programs
as well as the lack of effects shown when prevention programs are compared to an
attention control condition (Hetrick et al., 2016). Although most prevention programs
are tested against a passive control group — that is a group of participants who do
not receive an intervention — the few trials that have compared specialized depression
prevention programs to an activity of which researchers expected no prevention effect
(i.e., an attention control) do not show a benefit from decades of research (Hetrick et
al., 2016).
Furthermore, depression prevention programs may not be a one-size-fits-all as
considerable heterogeneity in effectiveness has been demonstrated (Brown et al., 2018;
Hetrick et al., 2016). Concretely, this suggests that while the available prevention
programs may effectively stave off depression for some, other youth vulnerable to
depression may not or to a lesser extent benefit from these programs (Brown et
al., 2018; Pluess & Boniwell, 2015; Young et al., 2020). Thus far, few factors have
consistently been identified to explain these individual differences, aside from youth
who have higher depressive symptoms prior to prevention being more likely to benefit
(Brown et al., 2018).
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One may assume that depression prevention as a field has not fully matured yet. And
therefore expect that depression prevention programs will continue to improve in the
upcoming years, eventually resulting in highly effective programs approaching the ideal
of averting depressive episodes for droves of vulnerable youth. Unfortunately, research
has not indicated an increase in the effectiveness of depression prevention and treatment
over time (Hetrick et al., 2016; Merry et al., 2004; Weisz et al., 2019). Even more
alarmingly, recent modelling research suggests that depression treatment may be close
to its full potential and considerable increases in effectiveness are not likely (Jones et
al., 2019). Given that depression prevention is strongly related to depression treatment,
similar conclusions may be drawn for prevention. Therefore, genuine innovation is
needed in both the delivery and content of depression prevention to make strides in
reducing the disease burden of depression (Jones et al., 2019; Kazdin, 2019).
Exciting possibilities to move beyond traditional depression prevention lie in the
growing digitalization of mental health care. Specifically, the eagerness of many youth to
play video games combined with the affordances of this interactive media may be used
in an effort towards true reform for mental health prevention (Granic et al., 2014).
However, genuine innovation is not as simple as copying therapeutic principles from
traditional programs into a video game and relying on the format of a game to draw in
youth and keep them engaged. Rather, capitalizing on the affordances of and motivation
associated with video games likely requires an understanding of youth’s motivation to
interact with a mental health video game and utilizing those aspects of video games —
like the ability to evoke acute emotions and engage players in repeated practice of new
skills — which lend themselves to the goal of mental health improvement.
Therefore, the goal of this dissertation was to explore the benefit of using video
games in depression prevention with a focus on effectiveness and engagement. In
placing this aim within the current knowledge base I will first describe the nature and
consequences of depression as well as the current state of the depression prevention
field. Next, I will build a rationale for the importance of considering both the aspect
of studying evidence-based action mechanisms and the aspect of engaging youth to
interact with these mechanisms in mental health video games when aiming to enhance
the effectiveness and reach of depression prevention. Finally, I will outline how each of
these aspects is addressed in the chapters of this dissertation and how the final chapter
and general discussion will integrate the accumulated insights into recommendations for
further depression prevention game development and research.
Depression
A major depressive disorder is defined by the DSM-5 as a period of two weeks or
more in which a person experiences significant distress or impairment caused by at least
five symptoms (American Psychiatric Association, 2013). At a minimum the individual
should experience a persistent depressed mood (or irritable mood for children and
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adolescents) and/or a persistent loss of interest or pleasure in (nearly) all activities.
Additionally, one may have an unintended shift in weight or appetite, persistently be
unable to sleep or sleep an excessive amount, think or move slower or show restless
behaviour, feel persistently fatigued or drained of energy, feel persistently worthless or
excessively guilty, have a persistently diminished ability to think, concentrate or make
decisions, and/or have recurrent thoughts of death or suicidal ideation. Notable in
the diagnostic definition of major depressive disorder are the symptoms which include
direct opposites, indicating that presentations of individual cases can have very little in
common. Indeed, it is important to realize that the full spectrum of symptoms ascribed
to depression is wide and can vary considerably with the use of different instruments
(Fried, 2017; Fried & Nesse, 2015a; Zimmerman et al., 2015).
Depressive disorders do not commonly develop until adolescence, during which
prevalence increases sharply particularly for girls (Hankin et al., 2015). Approximately
10-25% of youth can be diagnosed with a clinical depressive disorder at some point prior
to adulthood (Lewinsohn et al., 1998; Lu, 2019; Merikangas et al., 2010; Rohde et
al., 2013). Although most who suffer from a depressive episode recover within a year,
depression is recurrent in nature (Kovacs et al., 2016; ten Have et al., 2017). Those
experiencing a first episode of depression have a 38% to 72% chance to experience
another episode, while 90.3% of those with two episodes in the past 5 years had at least
one recurrence and not uncommonly more than 5 recurrences in the next ten years
(Bockting et al., 2015; Eaton et al., 2008; Kovacs et al., 2016; Moffitt et al., 2010;
Solomon et al., 2000).
Combining the significant distress or impairment required for a diagnosis of depression
and the recurrent nature of depression should readily illustrate the considerable personal
harm of this disorder. However, concretely those suffering from depression struggle
with academic and/or vocational achievements, experience problems connecting
to peers and family members, and ultimately are at a higher risk of attempted and
completed suicide (Donohue & Pincus, 2007; Hames et al., 2013; McLaughlin, 2011).
Furthermore, studies have suggested that depression also carries physical consequences
beyond psychosomatic symptoms, elevating both morbidity and mortality including the
risk of heart attacks, strokes and hypertension (McLaughlin, 2011).
Beyond the individual costs, depression is the leading cause of global disease burden
for young people aged 10 to 24 years (Gore et al., 2011). Approximately 10% of
the global disease burden of non-fatal diseases in youth are attributed to depressive
disorders, accounting for more than a third of the disease burden caused by mental and
substance abuse disorders (Erskine et al., 2015). Societal costs stem primarily from the
loss of vocational productivity and the utilization of healthcare services — including
costs directly related to depression treatment but also a generally higher utilization of
healthcare (Donohue & Pincus, 2007). Moreover, loss of productivity is not restricted
to the short-term as depression early in life can limit educational success resulting in
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long-term loss of productivity (Donohue & Pincus, 2007).
Yet, similar individual and societal costs may already be incurred without the
diagnostic criteria for a clinical disorder being met (Ruscio, 2019). Subclinical depressive
symptoms are highly prevalent and associated with a reduced quality of life, impairment
in both professional and social settings, increased economic costs and higher mortality
rates (Carrellas et al., 2017; Cuijpers et al., 2007; Garber, 2006; Wesselhoeft et al.,
2013). Most vitally however, subclinical depressive symptoms are a risk factor for
developing a clinical depressive disorder, increasing the odds up to 5 times to develop
a depressive disorder (Cuijpers et al., 2004; Wesselhoeft et al., 2013). As early onset
of depression has been linked to higher recurrence, more comorbidity and more severe
impairment in adulthood (Burcusa & Iacono, 2007; Zisook et al., 2004), subclinical
symptoms in youth should be a prime target for prevention and early intervention.
Although early intervention is vital, data show that depression often goes untreated
and treatment that is provided is not always successful (Donohue & Pincus, 2007;
Goodyer et al., 2017; Mojtabai et al., 2016). Particularly in youth the percentage of
those with depressive symptoms seeking help is low, potentially due to limited mental
health literacy, stigma, and the discrepancy between intervention programs and youths’
preferences and needs (Gulliver et al., 2010; Martínez-Hernáez et al., 2014; Rickwood
et al., 2007). Moreover, even when depressive episodes are treated, adequate treatment
is not guaranteed. A considerable portion of the treatments provided do not follow
evidence-based guidelines, likely limiting the overall effectiveness for those who do seek
help (Hermens et al., 2015). Studies indicate that 19.6% of those with major depression
received adequate care in the US and 35% to 56% of those with major depression
received adequate care in EU countries (Donohue & Pincus, 2007). Furthermore, even
when evidence-based guidelines are followed, this does not ensure treatment is successful
at the level of the individual (Goodyer et al., 2017). Depression treatments — like
Cognitive Behavioural Therapy (CBT) and Interpersonal Therapy — have demonstrated
small to medium and large effect sizes, respectively, over control conditions (Eckshtain
et al., 2020). Group level effect sizes, however, do not necessarily reflect a beneficial
effect for every individual receiving the treatment. In fact, individual trials commonly
report only half to two-thirds of participants recovering following treatment (e.g., Brent
et al., 1997; Curry et al., 2011; Goodyer et al., 2017). Moreover, a collection of
modelling studies indicates that even if every diagnosable case would receive evidencebased treatment only a third of the depression burden can be alleviated (Andrews et
al., 2004).
Given the destructive consequences of depression, aiming to avert the onset of the
disorder would appear worthwhile. In addition, there may also be benefits to merely
delaying the onset of depression from occurring during a sensitive developmental period
such as adolescence to a less critical developmental period (also see Ssegonja et al.,
2019). During adolescence, individuals develop their independence, learn to pursue long-
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term goals, and pursue educational goals determining future career paths. Moreover,
adolescence is marked by distinctive brain development, enhancing young people’s
processing of social and affective information (Crone & Dahl, 2012; Somerville, 2013).
This maturation combined with the vital interest of adolescents in peer acceptance
has been suggested to create a sensitive period for adolescents to develop emotion
regulation and social skills (Crone & Dahl, 2012). While this sensitive period may allow
youth to develop adult levels of social competence, under the wrong circumstances
negative growth trajectories can emerge with long-lasting consequences (Crone & Dahl,
2012). In contrast, delaying the onset of depression can allow adolescents to complete
important developmental tasks favourably. Furthermore, delaying depression onset may
also reduce depression severity considering that adaptive emotion regulation and good
social skills are predictive of less depressive symptoms (Nilsen et al., 2013; Schäfer et
al., 2017). Still, completely averting the disorder is the primary goal of prevention and
will ultimately reduce the most harm.
History of Depression Prevention
Initial attempts at depression prevention in youth had a strong emphasis on psychoeducation, which focussed on providing information on what causes depression, how
to recognize depression, and what one could do to combat depression (Merry et al.,
2011). However, when pure psycho-education was found ineffective, the emphasis
quickly shifted to programs teaching skills to intervene in psychological processes
which increase the risk for depression onset (Merry et al., 2011; Merry et al., 2004).
Depression treatments aimed at adults commonly formed the foundations of these
psychological prevention programs (Crowe & McKay, 2017; Joshi et al., 2019; Merry et
al., 2011). Despite the range of existing depression treatments used in the development
of prevention programs, Interpersonal Therapy and CBT-based prevention programs
have been studied the most (Hetrick et al., 2016; Merry et al., 2011). In recent
years, there has been a promising “third-wave” of CBT-based depression prevention
programs that have been added to this line up, again following promising developments
in the treatment of depression in adults (e.g., acceptance and commitment therapy and
mindfulness-based cognitive therapy, which focus more on the way one experiences
negative thoughts rather than dealing with the content of one’s thoughts; Burckhardt et
al., 2017; Hetrick et al., 2016).
Nevertheless, adolescents have become the primary target for depression prevention
(McLaughlin, 2011). This stems from both the steep increase in depression prevalence
during adolescence and the highly detrimental consequences associated with adolescent
depression (Avenevoli et al., 2015; Clayborne et al., 2019). And as youth spend a
considerable amount of time in school, schools are considered a prime context in which
large groups of youth can be targeted for interventions (McLaughlin, 2011; Muñoz et al.,
2010). While prevention has moved away from strictly educational interventions, youth
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prevention programs are still most commonly provided in educational group-settings.
In these manualized programs a psychologist or teacher imparts basic psychological
knowledge, guides youth through individual and group assignments (e.g., practicing
social interactions), and assigns homework. This approach has at least proven somewhat
successful as multiple meta-analyses have shown depression prevention programs for
adolescents to reduce the risk for depression in the following year with mostly small to
medium effect sizes (Hetrick et al., 2016; Ssegonja et al., 2019; Werner-Seidler et al.,
2017). Although it has been argued that the number needed to treat to attain benefits is
similar to other public health interventions, there are still substantial problems with the
strength of the evidence (Hetrick et al., 2016; Merry et al., 2011). Specifically, effects
seem to fade over time, are not as evident when compared to attention controls, and
are not consistent for all target populations (Hetrick et al., 2016; Ssegonja et al., 2019;
Werner-Seidler et al., 2017).
Indeed, the population targeted in prevention appears to be the most consistent
factor that affects the effectiveness of depression prevention programs. Prevention is
commonly categorized into three levels based on its target population: (a) universal
prevention for all individuals in a population, (b) selective prevention targeted to
individuals with specific risk factors (e.g., a parent with psychopathology) and, (c)
indicated prevention targeted to at-risk individuals showing early symptoms of the
disorder. Prevention targeted to youth at an increased risk — predominantly indicated
prevention — has frequently been shown to have larger and more sustained effects
compared to universal prevention (Brown et al., 2018; Hetrick et al., 2016; WernerSeidler et al., 2017). Nonetheless, even for targeted prevention, effect sizes are
generally small to medium and there is little evidence showing prevention programs
can outperform attention control conditions (Hetrick et al., 2016; Ssegonja et al.,
2019). However, consistent with the superior effectiveness of targeted prevention and
in particular indicated prevention, higher baseline levels of depressive symptoms have
been associated with individuals having a greater benefit of prevention (Brown et al.,
2018). Therefore, it may be unsurprising that Hetrick and colleagues (2016) advised to
prioritize prevention trials with youth reporting subclinical depressive symptoms.
Barriers to Improved Depression Prevention Effectiveness
As the effectiveness of depression prevention programs does not appear to have
improved over the past decade (Hetrick et al., 2016; Merry et al., 2004), considerable
improvement in effectiveness of traditional depression prevention programs may not be
likely and significant barriers are yet to be overcome (also see Weisz et al., 2019 for
evidence indicating that the effectiveness of depression treatment is declining particularly
for youth not referred for treatment). Attempts at improving the effectiveness of
depression prevention have primarily focussed on the theoretical basis and specific
components of programs. Indeed, results from depression prevention meta-analyses
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consistently show heterogeneity, suggesting that programs vary considerably in their
effectiveness (Hetrick et al., 2016; Merry et al., 2011). Nevertheless, there is no
convincing evidence to suggest that a specific theoretical basis or program component
enhances effectiveness (e.g., Brown et al., 2018; Hetrick et al., 2016; Werner-Seidler
et al., 2017). Furthermore, Jones and colleagues’ (2019) recent modelling study, based
on data of over 500 randomized controlled trials, demonstrates that improving the
quality of existing youth psychotherapy will lead to only modest additional benefit as
effectiveness appears close to its upper limit. Since depression prevention programs
were based on these therapies, a similar limit is likely to exist for prevention programs.
This substantiates the idea that drastic changes are needed in both what prevention
programs offer and how they are offered to be decisively more effective than attention
control groups (Jones et al., 2019; Kazdin, 2019). Considering the relatively narrow
focus of traditional depression prevention research, it is entirely possible that widening
that focus through changes in the theoretical framework (e.g., focussing on new or
infrequently targeted action mechanisms) and true innovations in the delivery model can
substantially enhance the effectiveness of prevention programs.
Furthermore, the narrow focus of traditional depression prevention programs fails
to account for the heterogeneous nature of depression. Specifically, one study showed
that patients met diagnostic DSM criteria in 170 different ways and another study
based on questionnaire data showed over 1000 distinct symptom profiles independent
of depression severity (Fried & Nesse, 2015a; Zimmerman et al., 2015). Research
underlining that individuals differ both in what symptoms they develop and which of
their symptoms is most influential (Fried, 2017; Groen et al., 2019), supports the
notion that prevention would ideally be personalized based on specific vulnerabilities
for each individual. If instead depression is approached as a singular, unified issue,
prevention programs may miss opportunities to address a wider range of risk factors.
Thus, a more diverse range of available interventions will improve our chances of
meeting the heterogeneous needs of youth (see Stice et al., 2009).
Moreover, meeting the needs of the increasing numbers of youth vulnerable to
depression (Keyes et al., 2019; Moreno-Agostino et al., 2021; Ormel et al., 2020)
can only be achieved if effective depression prevention programs actually reach these
youth. Therefore, it is important that prevention programs are scalable, cost-effective,
and engaging to youth. Despite the high prevalence and associated societal burden
of depression and subclinical depressive symptoms in youth, depression prevention is
not widely implemented and underused when implemented (Cuijpers et al., 2010;
Ormel et al., 2020). The lack of availability results at least partially from the high
costs of employing highly trained therapists to provide prevention programs to small
groups of students (McLaughlin, 2011). In order to curb costs, some effectiveness
studies have chosen to train teachers to provide prevention programs. However, besides
adding additional burden to teachers (McLaughlin, 2011), a meta-analysis indicates that
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effectiveness of depression prevention programs is even lower when provided by schoolstaff rather than external professionals (Werner-Seidler et al., 2017). While current
depression prevention programs are not recommended for implementation given the
unsatisfactory level of evidence (Brunwasser & Garber, 2016; Hetrick et al., 2016;
Rasing et al., 2017), the ultimate potential of prevention programs to reduce the disease
burden of depression relies on the large scale implementation and utilization of these
programs.
Yet, the low amount of engagement depression prevention programs generally evoke
forms a vital barrier for vulnerable youth utilizing available programs. Therefore, while
alternative delivery models should be explored, which at a minimum are scalable
and cost-effective, the primary challenge is to engage youth. Prevention programs
need to capture and maintain youth’s attention in order to expose them to enough
of a prevention program — and the action mechanisms it targets — for it to be
effective. Traditional and even newer e-health prevention programs have a tendency to
be didactic and paternalistic (e.g., Lattie et al., 2017; Tak et al., 2016), while more
interactive and engaging methods were found to increase effectiveness (Weare & Nind,
2011). Indeed, a study of the implementation of CBT based depression prevention
for adolescents indicated that engagement was limited by low interaction activities,
repetition of content, content being perceived as patronising, not personally relevant,
or not age appropriate, and the rigidity of a manualized program (J. A. Taylor et
al., 2014). In contrast, program’s designed to be intrinsically motivating to youth —
meaning that youth are motivated by the inherent value of the program — may attract
youth to prevention programs and maintain their engagement, enhancing prevention’s
reach and dose (Scholten & Granic, 2019). Indeed, the benefit of improving engagement
is twofold. Research has shown that youth’s motivation for depression prevention
programs is related to increased use and adherence (Marko et al., 2010; Van Voorhees et
al., 2009). Furthermore, research has shown that individuals who are more intrinsically
motivated for therapeutic interventions have better outcomes, suggesting that enhancing
the attractiveness of an intervention may directly impact on its effectiveness (McBride
et al., 2010; Zuroff et al., 2007; Zuroff et al., 2017).
Thus, in reviewing the current state of depression prevention research it becomes
apparent that to contribute to the ultimate goal of enhancing the effectiveness of
depression prevention we need to improve both the content and delivery of
prevention. I have distinguished three core areas for research to further this goal that
are consequently the focus of this dissertation. First, it is vital to further examine
the content of depression prevention programs, finding which components are most
effective and if targeting additional action mechanisms can enhance the effectiveness
of depression prevention. Second, we need to explore the opportunity for alternative
delivery modes, as improving the engagement and intrinsic motivation a program evokes
may enhance effectiveness. Third, more engaging depression prevention programs may
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also contribute to effectiveness by attracting youth to these programs. For example
by bringing prevention programs into youth’s preferred contexts, fulfilling basic
psychological needs, and framing interventions in a way that appeals most to young
people, youth may be more likely to participate in prevention programs — extending
their reach.
Action Mechanism Effectiveness
In aiming to improve the effectiveness of depression prevention programs, we often first
focus on the content of the programs. The underlying assumption is that intervention’s
therapeutic components achieve the desired outcome (e.g., averting depression onset)
through changing action mechanisms — constructs which are theoretically and/or
empirically linked to the desired outcome (e.g., adaptive emotion regulation; Carey
et al., 2018; Schäfer et al., 2017). Although, debate and research continues on
the respective value of therapy specific factors and nonspecific factors common to
multiple interventions, studying action mechanisms offers a clear path to improving
the effectiveness of interventions (Carey et al., 2018; Cuijpers et al., 2019). Within
the aim of improving effectiveness through action mechanisms we can distinguish two
approaches. First, we may be able to optimize the effectiveness of interventions by using
alternative methods or intervention components to more effectively change the action
mechanisms. Second, we could aim to optimize effectiveness by exploring alternative
action mechanisms not commonly targeted by traditional depression prevention.
Gamification of CBT
To start, we may wish to build upon the already established effectiveness of CBT for
depression prevention in youth. CBT, first proposed by Aaron Beck, has been shown to
be an effective treatment for multiple psychopathologies (Beck et al., 1979; Butler et al.,
2006). Utilizing basic principles and guidelines, CBT can be applied in many contexts
and situations including depression prevention. CBT attributes depression to dominant
cognitive patterns through which individuals view themselves and their circumstances
negatively (Beck et al., 1979). CBT poses that these maladaptive cognitive patterns
cause negative emotions, unhelpful actions which evoke reactions consistent with the
maladaptive cognitions, and/or cause inactivity due to a sense of helplessness, trapping
the individual in a negative cycle (Beck et al., 1979). Therefore, CBT utilises both
cognitive and behavioural techniques to target action mechanisms such as cognitive
restructuring, emotion regulation, and reward sensitivity to alleviate depressive
symptoms (Beck et al., 1979; Mennin et al., 2013). Within indicated prevention, CBT
aims to stop maladaptive cognitions from becoming entrenched and thereby potentially
prevent depression (see also McLaughlin, 2011).
One popular example of traditional CBT-based prevention is the Penn Resiliency
Program and its Dutch translation ‘Op Volle Kracht’ (OVK; ‘At Full Force’; Brunwasser

GENERAL INTRODUCTION

|

21

et al., 2009; Tak et al., 2012). The program combines CBT principles with social
problem solving skills, starting with basic instruction on being able to recognize one’s
own emotions, thoughts, behaviour, their causes, and connections (Tak et al., 2012).
Both written and role-play exercises are employed to familiarize adolescents with
common maladaptive thoughts and with ways to examine and turn them into more
adaptive thoughts (Tak et al., 2012). Both the Penn Resiliency Program and OVK have
previously shown promising results in adolescents with elevated depressive symptoms
(Brunwasser et al., 2009; Wijnhoven et al., 2013).
Yet, as may be evident by now, CBT-based programs like OVK may feel very similar
to school classes to the average adolescent (see also Brunwasser & Garber, 2016). As
an alternative to this traditional set-up, depression prevention has followed the lead of
education and physical healthcare and started to digitalize prevention programs (Fleming
et al., 2017; Hollis et al., 2017). Although there were high expectations of e-health
programs — particularly with regards to increased scalability and appeal — effects on
depressive symptoms and depression prevention have not been shown to have benefited
from digitalization (Hetrick et al., 2016; Hollis et al., 2017). While youth seem to
be drawn to technology, most e-health programs are not much more than digitalized
versions of existing face-to-face manuals and may not be sufficient to engage youth
in prevention programs (Fleming et al., 2016). Indeed, it has been suggested that
without human guidance the effectiveness of and adherence to e-health are lower than
that of classroom-based programs (Scholten & Granic, 2019). Rather than offering
an alternative way to engage with the same therapeutic principles, e-health programs
may even be less engaging than traditional prevention (Scholten & Granic, 2019). In
recognition that engagement with the therapeutic programs is essential, researchers may
aspire to turn to a more immersive form of digital media — video games (Fleming et
al., 2014; Garrido et al., 2019).
One of the first forays into CBT-based applied video games was SPARX — a fantasy
game developed in a cooperation between a team of researchers from the University of
Auckland and the game design and development studio Metia Interactive (Merry et al.,
2012). Sticking closely to the example of standard CBT manuals, the game introduces
CBT principles through a guide who speaks to players in a click-through narrative
at the start and end of each game session and gives homework assignments (Merry
et al., 2012). Additionally, players try to restore balance in a fantasy world fittingly
plagued by maladaptive thoughts through a number of multiple choice conversations
with non-player characters, puzzles, and challenges in which they learn to recognize
and reframe maladaptive thoughts, practice some basic interpersonal skills, relaxation,
behavioural activation, and problem solving (Fleming et al., 2021; Merry et al., 2012).
Although according to its developers SPARX may be better described as a ‘game-like’
intervention, it allows youth to interact with CBT principles at their own pace, in
a playful and discovery-based manner (Fleming et al., 2021). Thus, while OVK and
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SPARX incorporate many of the same therapeutic techniques, SPARX takes a different
approach to how that content is presented, which may impact the success with which
the action mechanisms are targeted. Consequently, in this dissertation, we compared
the depression prevention effects of OVK and SPARX.
The Potential of Commercial Video Games
While SPARX may be more effective than OVK because it is more scalable and potentially
more engaging, the two approaches intentionally target the same hypothesized action
mechanisms. Yet, in order to enhance depression prevention approaches, more drastic
changes may be required in how those action mechanisms are targeted. Thus, while
SPARX presents existing therapeutic techniques in a more playful manner (e.g., an clickthrough discussion with a non-player character addressing an issue in the fantasy world
compared to a paper-and-pen exercise making a step plan to discuss a social problem),
commercial video games may target an action mechanism from a distinctly different
angle using artful and immersive game sequences (e.g., a narrative arc involving social
conflict in which a player implicitly explores social problem solving). Additionally, we
may also need to find additional mechanisms that can enhance effectiveness. In order
to break away from traditional depression prevention and find alternative methods to
achieve depression prevention high risk/ high gain studies may be necessary (see also
Leichsenring et al., 2019). Commercial video games may provide an avenue to discover
this radically different approach to prevention.
Commercial video games have developed to include complex social interactions, can
evoke powerful emotions, and are interesting for training purposes as they frequently
engage players in repeated practice of target behaviours (Granic et al., 2014; Villani et
al., 2018). These video game characteristics are promising for depression interventions
as they correspond to key targets of these interventions (i.e., the experience of and
appropriate behaviour in social interactions, emotion regulation, coping, translating
knowledge to behaviour patterns, etc.). Indeed, anecdotal evidence exists from players
reporting mental health benefits from specific commercial games (e.g., Journey Stories,
2018). Moreover, early research suggests that commercial games can decrease depressive
symptoms (Ferguson & Rueda, 2010; Russoniello et al., 2013). As these studies involved
casual video games — that is relatively short, fun, and easily accessible games often
played on smartphones — this effect was attributed to behavioural activation (Ferguson
& Rueda, 2010; Russoniello et al., 2013). Given the affordances of video games go
far beyond simple entertainment, it may be worthwhile to explore if more complex
commercial video games can offer a training ground for psychological skills and insights.
One commercial game that is particularly promising is Thatgamecompany’s Journey
(Thatgamecompany, 2012a). Journey is a game that allows one to play with a sense of
agency, have ambiguous social encounters, experience a quick succession of negative
and positive emotions, and explore an interesting narrative arc. While Journey is
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praised for its gorgeous aesthetics and interesting gameplay, many players have also
commented on potential benefits they experienced the game to have on their mental
health (Asgeek2012, 2012; Journey Stories, 2012; Metacritic, 2012; Thatgamecompany,
2012b). Considering that Journey was not intended to have any mental health benefits,
it may unintentionally target empirically supported action mechanisms for depression
prevention.
Given the public commentary on the benefits of Journey, we examined the game for
game mechanics that could affect action mechanisms that are linked to improvements in
depressive symptoms. Indeed we hypothesized Journey to affect four action mechanisms.
Specifically, the cooperative play mechanics in Journey encourages players to stay close
to each other and can evoke a compelling experience of loss when a co-player suddenly
and without explanation disappears when they disconnect or are disconnected from
the game session (e.g., when the co-player pauses their game or loses their internet
connection; see also Lowthorpe & S. Taylor, 2017). As the reason for a co-player
disconnecting is open to interpretation, the disconnection may be interpreted as a
rejection by those who are rejection sensitive (Downey & Feldman, 1996). Repeated
exposure to ambiguous rejection within Journey may decrease players’ sensitivity to
rejection — a maintaining factor for depressive symptoms (Marston et al., 2010). In
addition, Journey’s narrative in which player’s overcome negative circumstances and
almost impossible challenges may inspire a sense of hope (see also Prestin, 2013 for an
example of a similar narrative in a video fragment enhancing hope). Hope is a promising
action mechanism for depression prevention as it has been repeatedly found to be
negatively related to depressive symptoms and early in treatment increases in hope were
found to predict depressive symptom improvement (Alarcon et al., 2013; Irving et al.,
2004). Furthermore, the negative and challenging circumstances to which players are
exposed in Journey can evoke sadness and other negative emotions in players, which
may interrupt successful gameplay if not coped with successfully. Thereby, playing
Journey may encourage the use of adaptive coping strategies instead of maladaptive
coping strategies. This is valuable as the use of maladaptive coping strategies has been
identified as vital in the onset and maintenance of depressive symptoms (Aldao et al.,
2010; Lo et al., 2017; Nolen-Hoeksema, 1991). In this way, Journey may allow players
to learn skills similar to those taught in CBT and other available depression prevention
programs without any didactic explanation about thoughts, emotions, and behaviour.
Moreover, Journey’s gameplay may be hypothesized to affect narrative identity, an
action mechanism infrequently targeted in depression prevention. It is theorized that
during adolescence, individuals start to create an integrated life story in which one’s
past, present, and future are connected and memories are interpreted in a way that
creates meaning and purpose (Granic et al., 2020a; McAdams & McLean, 2013). Two
aspects of narrative identity commonly linked to mental health and depression specifically
are agency and redemptive narratives (Adler et al., 2016; Adler et al., 2015; Granic et
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al., 2020a; McAdams et al., 2001). Agency — the sense of autonomy and control one
feels over their circumstances (Adler et al., 2016) — is an important theme in Journey
as the game aims to evoke feelings of being relatively powerless while simultaneously
challenging that feeling by providing the player with meaningful choices (particularly
in social interactions) and triumphant freedom at the game’s conclusion. Moreover,
Journey’s narrative arc may model a redemptive narrative for players as they repeatedly
overcome struggles resulting in positive outcomes. Potentially allowing players to copy
this narrative arc into their own life story by attaching redemptive meaning to negative
memories — in the form of a decidedly negative experience causing or leading to a
positive outcome (McAdams et al., 2001). Indeed narrative identity may be targeted
by the therapeutic relationship underlying one-to-one treatment and is the focus of
narrative therapy, but it is (largely) missing in group-based or digital CBT depression
prevention programs (Granic et al., 2020b; McAdams & Janis, 2004). Therefore, in
this dissertation, we examined Journey’s effects and potential action mechanisms, with
which we aimed to explore if commercial games like Journey may aid in discovering
alternative methods to target action mechanisms and effective action mechanisms not
traditionally included in depression prevention.
Engagement and Effectiveness
Besides offering new ways to target action mechanisms, video games may be most
appealing to intervention scientists because they encourage engagement and may
therefore allow us to overcome the obstacle of low levels of engagement in traditional
prevention. Video games are designed to attract and maintain people’s engagement
and do so effectively with Europeans playing an average of 8.6 hours a week and 74%
to 92% of youth playing video games in Europe and the US (Interactive Software
Federation of Europe, 2019; Pew Research Center, 2018). Additionally, this popularity
is not waning with the value of the worldwide game industry expected to exceed
$200 billion in 2023 (Juniper Research, 2020). The immense appeal of video games
may be used to bring prevention within the preferred context of young people, where
they freely spend considerable amounts of time. Yet, most digital health interventions
aiming to enhance intervention appeal, have failed to engage youth indicating that a
digital format is not a guarantee for engagement (Scholten & Granic, 2019). Indeed, a
meta-analysis indicates that digital mental health interventions commonly show attrition
up to 70%, with younger age predicting higher attrition (Karyotaki et al., 2015).
Therefore, researchers have repeatedly urged a greater emphasis on engagement for
future interventions (Scholten & Granic, 2019). While this clearly is a substantial
challenge, if the popularity of video games can be harnessed to prevent depression, this
could substantially contribute to the effectiveness of prevention.
Inspiring motivation in young people to interact with depression prevention programs
has the benefit of encouraging program uptake and stimulating a genuine interest to
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participate. Furthermore, motivation allows adolescents to expend more cognitive
effort, which makes it easier to learn new knowledge and skills (Crone & Dahl, 2012).
Therefore, the affective response an intervention evokes is highly relevant to the effect
of an intervention. Specifically, self-determination theory argues that not all motivation
is equal when it comes to the experience and outcomes of an activity. Motivation is
posited to range from externally controlled motivation — that is motivation stemming
from experienced outside pressure to perform the activity — to intrinsic or autonomous
motivation — that is motivation stemming from intrinsic value the activity holds for
an individual and the activity being performed for the sake of the activity’s inherent
value or enjoyment (Ryan & Deci, 2000b). Within individuals who experience the same
amount of self-efficacy and competence, those who experience intrinsic as opposed
to controlled motivation perform the activity with more interest and positive affect,
but also show more creativity, persistence, and enhanced performance (Ryan & Deci,
2000b). Moreover, intrinsic motivation has been associated with improved well-being
and a range of positive outcomes including more improvement in therapeutic settings
(Ryan & Deci, 2000b; Ryan et al., 2011; Zuroff et al., 2007; Zuroff et al., 2017). Thus,
the more prevention participation is autonomously motivated, the more we may expect
youth to remain engaged, learn more from the program, and have better outcomes
(Ryan & Deci, 2000b). As video game play is commonly intrinsically motivated (Ryan
et al., 2006), aiming to prevent depression through video games could capitalize on that
intrinsic motivation to enhance the effectiveness of depression prevention.
Furthermore, research indicates that intrinsic motivation within video game play
is supported by the fulfilment of three basic psychological needs as suggested by the
cognitive evaluation theory — a sub-theory of self-determination theory (Ryan & Deci,
2000b; Ryan et al., 2006). Specifically, this theory posits that intrinsic motivation
should be highest in a setting where an individual is provided with opportunities to
experience autonomy (e.g., having the ability to make authentic choices), competence
(e.g., being given challenging yet achievable objectives), and relatedness (e.g., feeling
connected to others; Ryan & Deci, 2000b; Ryan et al., 2006). Indeed, experimental and
cross-sectional studies have indicated that need fulfilment is associated with continued
gameplay and improving the player’s mood (Ryan et al., 2006). Therefore, it is likely
that need fulfilment will contribute to the effectiveness of depression prevention video
games through engagement and intrinsic motivation in particular.
Consequently, it is important for us to understand to what extent game-based
depression prevention is engaging and motivating to participants. Returning to the
example of the CBT-based fantasy video game SPARX, elements like the game’s
narrative and mini-games may engage youth and make the game fun rather than a means
to a mental health goal. Furthermore, the freedom youth have to choose when to play
SPARX, the achievable objectives within the game, and the repeated interactions with
the game’s guide, may foster the experience of intrinsic motivation through perceived
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autonomy, competence, and relatedness, respectively. In contrast, group-based, strictly
manualized CBT programs like OVK may offer little room for perceived autonomy,
but may have a stronger potential to promote the experience of relatedness with the
program’s facilitator or group members. Moreover, while individual elements of OVK
may be intrinsically motivating, prevention programs are likely more commonly pursued
for perceived benefits. Therefore, in this dissertation, we compared OVK and SPARX
on participants’ evaluations, the trajectories of autonomous and controlled motivation
for the programs, and associated depressive symptom outcomes in an attempt to
differentiate the effects of engagement in school and game-based depression prevention.
However, OVK and SPARX are both clearly didactic, following a linear and explicit
script in instructing youth in CBT principles. This makes SPARX distinctly different
from most commercial video games, which are characterized by minimalizing explicit
instruction, guiding players expertly to discover the rules of the game with minimal
prompts. As players continue gameplay they are engaged in repeated practice of the
skills required to complete the game with the required skills growing more complex and
challenging as players progress (Grodal, 2000). The combination of masterfully engaging
youth and this uncanny ability to teach skills and knowledge required for gameplay
is precisely what intervention researchers hope to capitalize on in developing applied
games (Fleming et al., 2017; Granic et al., 2014). However, scientists aiming to develop
an intervention have different priorities in developing a video game than commercial
game designers. Applied games are commonly developed from the perspective that
the therapeutic principles in the game are more important that the game’s appeal and
engagement (Fleming et al., 2017). This stands in stark contrast with the preference
of adolescents that enjoyment should be prioritized in applied games while mental
health skills and knowledge are integrated subtly (Pine, Sutcliffe, et al., 2020). It is
therefore not inconsequential that SPARX is sometimes described as a ‘game-like’ or
gamified program as successfully teaching youth CBT principles and techniques trumps
the common game style of encouraging experiential and implicit learning (Fleming et
al., 2021).
Simultaneously, commercial action video games have been shown to be capable
of training a range of cognitive skills (Bediou et al., 2018), which do not impede
engagement as they are a by-product of the gameplay rather than a primary goal of
the game. Specifically, when the game mechanics — that is the actions that need to be
taken to proceed through the game — are an inherent part of what makes the game
fun while also teaching a relevant skill, learning and engagement become intertwined
and may strengthen rather than compete with each other. One example, is the use of
neurofeedback in the anxiety prevention game MindLight (Schoneveld et al., 2016).
Here players use the brightness of their ‘MindLight’, which corresponds to the level of
players’ real-time relaxation, to chase away monsters from a dark mansion. In doing so,
neurofeedback is used to train players to relax in anxiety provoking scenarios (Scholten
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& Granic, 2019). In this way, action mechanisms may be targeted in immersive ways as
the therapeutic principle (e.g., neurofeedback) is translated in a game mechanic (e.g.,
controlling the ‘MindLight’) that youth want to engage with rather than the mental
health knowledge or skills seemingly being pasted on top of the game and the resulting
intervention only being ‘game-like’. However, this process may also be reversed — as
was our approach in studying Journey — allowing researchers to examine if specific
game mechanics incorporated in already immersive game experiences (i.e., commercial
games) can affect an action mechanism. However, even commercial games vary in the
engagement they evoke in individuals. Therefore, in this dissertation, we examined if
those who were more engaged in Journey’s gameplay were more strongly affected by
the game — providing insight into the importance of engagement for the effectiveness
of depression prevention video games.
Engagement and Intervention Reach
Another promising consequence of enhancing the appeal of prevention programs is
the potential to broaden the reach of these programs. Making engaging depression
prevention available to young people at any moment and without the need for professional
supervision or guidance will enlarge the reach and ultimately the success of depression
prevention on a population level (Fleming et al., 2017; McLaughlin, 2011). Moreover,
when prevention programs are engaging and appealing enough to actively attract youth,
youth may be able to seek out and select a prevention program rather than needing
to wait for an adult to assign them to a program. Instead of pushing interventions on
youth, prevention science may be able to rely more on a pull-model in which youth
can find suitable prevention programs in line with their own goals, making it more
likely they will be autonomously motivated for the program (see also Fleming et al.,
2017). To create games that live up to that ideal, the needs and wants of at-risk youth
should be respected in the design and development process of depression prevention
video games (Pine, Sutcliffe, et al., 2020; Scholten & Granic, 2019). Whereas some
youth may be searching for help and prefer a straightforward and explicit approach in
a game for their mental health, other youth may prefer mental health knowledge and
skills to be provided in an implicit and stealthy way in an experience similar to familiar
entertainment games. Combined with the different preferences in game genres and types
of gameplay, games may need to be targeted to different subsets of youth. However, in
order to target the development and eventual implementation of depression prevention
games effectively, we need to understand how mental health games are perceived by
youth, how individual characteristics affect this perception, and how these games are
best presented to promote engagement.
Specifically, research on applied mental health games rarely considers how the
messaging surrounding mental health games may affect how many youth these games
can reach. Within the context of prevention, applied games may be offered by student
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counsellors and general practitioners to youth presenting with elevated depressive
symptoms. For these youth who are seeking help for their symptoms, it may be most
motivating for depression prevention games to be explicit about their aim as this makes
them more personally relevant and easier to locate. However, for the substantial group
of youth with elevated depressive symptoms who have not recognized their symptoms
or feel they can solve them on their own (Aguirre Velasco et al., 2020; Eigenhuis et
al., 2021; Martínez-Hernáez et al., 2014), explicit depression prevention games may be
less appealing. In fact, mental health games may evoke an averse affective, cognitive,
and motivational reaction known as reactance, which can occur in the face of persuasive
messages like health campaigns which are perceived to limit autonomy (Brehm, 1966;
Dillard & Shen, 2005). If youth are not already open to a mental health intervention,
coming across a mental health game could make youth feel they should play that game as
it is considered good for them. Although they could decide to play the game regardless
of the evoked reactance — perhaps feeling a controlled motivation to do so —, they
may also choose to avoid mental health games in an attempt to restore their sense of
autonomy. Alternatively, it is possible that even for youth who are not seeking help,
explicit messaging surrounding depression prevention games may be more beneficial.
These youth may similarly feel motivated by the personal relevance of the game and
perceive them as a useful tool allowing them to manage their symptoms. Thus, in
parallel to the development of effective depression prevention games, we need to study
which factors promote the engagement of youth with these games. In a world in which
more media is produced daily than one could ever consume, the initial impression a
mental health game makes may determine whether it is played and can ultimately be
efficacious. In this dissertation, we therefore studied the engagement, motivational
experience, and affective reaction to games promoted using explicit mental health and
stealth entertainment messaging in two experimental studies.
Furthermore, youth’s individual characteristics will likely impact their openness to
depression prevention video games as well as the extent to which explicit mental health
messaging appeals to them. One prominent example is youth’s motivation to change,
a concept which distinguishes several stages in individuals’ willingness to change their
symptoms (Prochaska & DiClemente, 1982). Higher motivation to change has been
associated with better adherence, less dropout, as well as better treatment outcomes
(Krebs et al., 2018). However, this research only considers treatment explicitly targeted
at changing symptoms, as the opportunity to offer stealth mental health interventions is
rather unique. However, youth in the precontemplation stage — meaning that they are
unaware or unwilling to change their symptoms — may experience more engagement
in stealth interventions as opposed to explicit interventions which do not align with
their goals. Therefore, it is valuable to study how youth experiencing varying levels
of motivation to change respond to explicit and stealth messaging surrounding mental
health video games.
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Moreover, it has been suggested that one’s view on the changeability of mental
health symptoms also impacts the tendency to seek help and engagement in treatment
(Burnette et al., 2019; Burnette et al., 2020; Schroder et al., 2015). Specifically,
Dweck’s conceptualisation of fixed or growth mindsets — which was originally used
to understand the extent to which someone believes intelligence is malleable — has
been extended to include mindsets regarding the experience of emotions and stress
(Crum et al., 2013; Dweck, 2000; Tamir et al., 2007). The concept of the emotion
mindset concerns the extent to which someone believes emotions can be changed and
controlled (Tamir et al., 2007). Those believing emotions can be (or can be learned
to be) regulated have a growth mindset as compared to those with a fixed emotion
mindset who believe emotions are mostly out of their control (Tamir et al., 2007).
Unsurprisingly, it has been found that individuals with a growth emotion mindset
are more receptive to mental health interventions and more likely to seek help for
psychological distress compared to those with a fixed emotion mindset (Burnette et
al., 2020). Stress mindsets on the other hand address one’s view of the adaptive nature
of stress (Crum et al., 2013). Specifically, those believing that stress is enhancing
(e.g., viewing it as a natural reaction that can strengthen performance, promote active
coping, and improve wellbeing) may be more likely to accept that the stressful nature
of therapeutic interventions can facilitate growth as opposed to those with a stressis-debilitating mindset. Thus, similar to motivation to change, emotion and stress
mindsets may determine youth’s likelihood to use mental health video games once
implemented on a large scale. However, these individual characteristics are themselves
malleable. In fact, mindsets have been repeatedly shown to be susceptible to change in
response to relatively short interventions (e.g., a 30 minute computer-based program
including information and a writing exercise; Schleider & Weisz, 2016). Therefore, in
this dissertation, we examined a) the impact of explicit mental health messaging on
game engagement of youth with differing mindsets and motivation to change and b) the
influence of playing a game with an explicit mental health message on their emotion
and stress mindset.
The Current Dissertation
In sum, for the burden of depression in youth to be reduced, significant strides will have
to be made in enhancing both the content of depression prevention programs and how
young people interact with that content. Therefore, this dissertation aims to answer the
question: Can the effectiveness of depression prevention be enhanced through programs
which motivate youth to engage with evidence-based action mechanisms? Aiming
to answer this question, the willingness and motivation to engage with depression
prevention video games is addressed in the next chapters. In the subsequent chapters
we focussed on the effectiveness of video games and targeted action mechanisms in the
prevention of depression. The dissertation is concluded with a final chapter integrating
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the results of two experimental studies and two randomized controlled trials and
discussing future avenues for depression prevention development and research.
Considering that engagement is paramount for both program reach and program
effectiveness, we started the dissertation with three chapters aiming to understand how
young adults respond to the concept of a mental health video game. Specifically, in two
experimental studies the introduction to commercial video games was manipulated to
take a first step in exploring how introducing mental health video games to youth effects
their uptake and their impact on motivation.
Our first experimental study randomized young adults to view a game trailer
containing either the message that the game they were about to play aimed to
improve mental health or messaging praising the game for its entertainment value.
In chapter two we compared the levels of intrinsic motivation, psychological need
satisfaction, mood, and arousal between participants who received mental health and
entertainment messaging after all participants played the commercial game from the
trailer. Furthermore, explorative moderation analyses were performed in chapter two
to examine if depressive symptoms changed the effect of messaging on the outcome
variables.
However, the design of the first experimental study could not illuminate if young
adults would actively choose a mental health game over an entertainment or stealth
mental health game. Furthermore, as the first study did not preselect participants, the
results were most relevant to the use of mental health games in a universal prevention
setting. However, since researchers have encouraged an emphasis on indicated prevention
(Hetrick et al., 2016), we performed a second experimental study in which young
adults with elevated mental health symptoms were asked to select and play one of two
games. Unbeknownst to the participants, they viewed two trailers for the same game in
which the mental health and entertainment messaging was counterbalanced. In chapter
three we reported the likelihood that the target group of indicated prevention games
would select an explicit mental health game over an entertainment or stealth mental
health game. Additionally, many of the secondary outcomes from the first experimental
study were replicated. Finally, we explored if symptom severity or elevated depressive
symptoms, anxiety, or stress moderated the effect of game choice on the perception
and experience of the game.
Diving further into engagement with mental health games, we also examined how
messaging surrounding mental health games interacted with youth’s motivation to
change and their stress and emotion mindsets. Aiming to better understand the effects
of these individual characteristics on youth’s interaction and engagement with mental
health games, in chapter four we presented additional data from experiment two.
Furthermore, chapter four explored how messaging surrounding mental health games
may not only impact engagement, but may also impact the game’s effects — specifically
on stress and emotion mindset.
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While the experimental studies can provide insight into the initial engagement with
mental health games, the first step towards examining engagement within a prevention
setting was made in chapter five. Within a randomized controlled trial comparing
SPARX to the traditional depression prevention program OVK, a combination of
the two programs, and a monitoring control group, the autonomous motivation and
controlled motivation to participate in the programs was tracked. As such, insight into
engagement with the applied mental health game SPARX across the first half of the
program is provided in chapter five. Next to examining potential motivational benefits
of a gamified CBT program, we also tested if motivation at the start and half-way
through the interventions predicted depressive symptoms a year later.
Next, in chapter six we utilized the same RCT to compare the effectiveness in
preventing depression of CBT-based programs presented in a game-like (i.e., SPARX),
traditional (i.e., OVK), and hybrid format (i.e., a combination of OVK and SPARX).
In order to make the programs more comparable and following an earlier OVK study
(Wijnhoven et al., 2013), adolescent girls received weekly sessions of the first eight
lessons of OVK and/or the CD-ROM with seven levels of SPARX. A fourth of the
participants received neither program forming the control group. Weekly questionnaires
carefully monitoring depressive symptoms during the study and additional follow-up
questionnaires at 3, 6, and 12-months allowed us to compare the programs both on the
speed of symptom change during the study and the maintenance of change following the
study. Furthermore, participants evaluated OVK and SPARX allowing us to compare
their experiences of the programs.
Given the need for true innovation to improve the effectiveness of depression
prevention, the final study and second RCT included in this dissertation aimed to test
the effectiveness of a commercial video game — Journey — as indicated depression
prevention. Not only did this RCT allow us to examine the effects of a game with
engagement as its main priority within a depression prevention setting, it also allowed
us to study the effectiveness of Journey in targeting depression action mechanisms. In
chapter seven we built a rationale for the potential benefits of using commercial video
games in researching and developing depression prevention and the specific potential of
the video game Journey as a depression prevention approach. Consequently, Journey
was tested in comparison both to an active control — a video game by the same game
design studio which did not target the hypothesized action mechanisms — and a passive
control group. In chapter seven we also explored the effects of the proposed action
mechanisms of Journey and the expected moderating role of engagement.
This dissertation concludes with chapter eight, in which I integrated the results
of the previous chapters along the themes of action mechanisms, engagement, and
intervention reach. Recognizing the wealth of opportunity for depression prevention
games to improve, suggestions were provided for future research lines to study the
appeal of, repeated engagement with, and action mechanisms suitable to target in mental
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health video games. Finally, in chapter eight I addressed the promising and problematic
elements of creating engaging and effective depression prevention video games, pointing
to vital lessons for the future development of depression prevention programs.

Chapter 2
The impact of explicit mental health
messages in video games on players’
motivation and affect

Published as:
Poppelaars, M., Lichtwarck-Aschoff, A., Kleinjan, M., & Granic, I. (2018). The
impact of explicit mental health messages in video games on players’ motivation
and affect. Computers in Human Behavior, 83, 16-23. https://doi.org/10.1016/j.
chb.2018.01.019
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Abstract
2

In order to enhance young people’s motivation to participate in depression and anxiety
prevention programs, video games are being developed. However, the conditions under
which these games are motivating and by extension more effective are unclear. Therefore,
we examine if youth’s affective experience changes when they are aware of the mental
health aim of a game. Based on reactance theory and self-determination theory, explicit
intervention aims may be viewed as controlling, consequently diminishing the autonomy
and intrinsic motivation experienced during gameplay. Alternatively, for participants
with elevated depressive symptoms, personal relevance may increase motivation to play
a depression intervention game that explicitly claims to have mental health objectives.
In this study, undergraduate students (n = 146) played a cooperative commercial
video game in pairs following a mental health or an entertainment-focused introduction
message. Results showed that intrinsic motivation was high and similar across conditions,
but autonomy was lower in the mental health condition. Furthermore, players higher
in depressive symptoms experienced more relatedness, a stronger improvement in
mood but also, in the mental health condition, less competence. These results indicate
that some caution is necessary in explicitly stating mental health aims of video games,
although it is not necessarily detrimental to motivation.
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Internalizing mental health problems (e.g., depression, anxiety) affect alarming numbers
of youth (Merikangas et al., 2010). Youth experiencing both clinical and subclinical
internalizing symptoms are at risk for academic delays, social problems, suicide attempts
and are prone to experience recurring psychopathology in their adult life (Avenevoli et
al., 2008). Thus, effective and engaging prevention approaches for youth at risk for an
internalizing disorder are critical.
Unfortunately, traditional prevention programs are often didactic group programs that
have little appeal for youth and access to these programs is limited. Given that intrinsic
motivation for therapeutic interventions improves adherence and positive outcomes
(Zuroff et al., 2007), finding formats that enhance this motivation is critical. In an
attempt to address both motivation for and accessibility of prevention programs, several
computerized prevention programs have recently been developed for youth (Calear &
Christensen, 2010; T. Richardson et al., 2010). However, most computerized programs
are still mere digitalized versions of manualized protocols, which appear not to enhance
motivation as much as originally hoped (Poppelaars et al., 2014). Video games may be
particularly promising to address this gap (Granic et al., 2014).
Video games uniquely engage and intrinsically motivate adolescents (Lenhart et al.,
2008). Additionally, video games evoke strong emotions, often require sophisticated
social skills, and allow for repeated practice of skills relevant to prevention goals (Granic
et al., 2014). In parallel to the efforts to design content that is promising for applied
mental health games (Poppelaars et al., 2016; Scholten et al., 2016; Schoneveld et al.,
2016; Weerdmeester et al., 2016), it seems equally important to investigate the context
and qualities that enhance motivation and affective engagement.
One aspect of intervention video games that may influence motivation and affective
engagement is whether or not players are aware of the game’s “applied” purpose. While
traditional prevention programs are unlikely to avoid explicit mental health messages,
video games have the potential to train relevant skills without making players aware
of a game’s aim (i.e., using a stealth approach). By studying the effects of being aware
of a game’s aim, researchers and practitioners will have a better understanding of how
to introduce intervention games to the target population once engaging and effective
prevention games become available. Therefore, the current study examined the effect
of an explicit mental health introduction message compared to an entertainment-focused
introduction message on motivation and affective experience in a commercial video
game.
In the current video game industry, video game players almost exclusively encounter
games that are promoted for their entertainment value (e.g., boasting industry awards
that have been won). Prevention games may choose to use a similar approach in
reaching players as entertainment games, however prevention games may also be
presented with an explicit mental health aim. Video games with an explicit aim to
improve mental health may evoke both positive and negative reactions. On the positive
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end, explicit mental health aims for intervention video games could harness placebo
effects or enhance expectations potentially boosting effects. That is, the mere belief
that one is receiving an effective treatment has reliably been shown to have positive
effects on psychological symptoms and physical changes (Enck et al., 2013; StewartWilliams & Podd, 2004). Harnessing placebo effects may be a viable way to improve
the effectiveness of psychological interventions (Andrews, 2001).
On the negative end, “Serious” or applied games in general can be experienced
as controlling by players, and thus necessarily less fun. Two theories that may help us
understand the effects of introducing a game with a mental health aim are reactance
theory and self-determination theory, which both suggest that messages can be considered
controlling when a social norm and/or a goal is implied (Legault et al., 2011; Moller et
al., 2006). An explicit mental health aim in video games may communicate to players
that certain behaviours and cognitions are preferred, and freedom of choice is limited.
Reactance theory proposes that when persuasive health messages are communicated, in
this case “you should play this game as it will improve your mental health,” people will
perceive their freedom to be threatened (Brehm, 1966; Dillard & Shen, 2005). In turn,
reactance manifested as negative affect and cognitions and the motivation to restore
freedom (Brehm, 1966; Dillard & Shen, 2005) is a well-known response to health
messages (e.g., regarding alcohol consumption; A. S. Richards & Banas, 2015). The
motivation to restore freedom leads to behaviour opposite to the behaviour promoted in
the health message (A. S. Richards & Banas, 2015), which may result in youth refusing
to play an explicit mental health game. Alternatively, a video game, being promoted as
simply fun, likely appeals to a person’s intrinsic values making it less likely to provoke
reactance.
Besides looking at the effect of the persuasive message of mental health, motivation
for prevention games can also be studied within the framework of self-determination
theory, as commercial video games have been repeatedly studied from this perspective
(Peng et al., 2012; Przybylski et al., 2010; Ryan et al., 2006; Tamborini et al., 2010;
Tamborini et al., 2011). According to self-determination theory, intrinsic motivation
insures the activity is performed for its enjoyment rather than for external outcomes
and is associated with a multitude of positive outcomes (Ryan & Deci, 2000b). Intrinsic
motivation flourishes in contexts where the three psychological needs, competence,
autonomy, and relatedness, are satisfied (Ryan et al., 2006). Video games specifically
have been identified as an activity that is almost exclusively motivated intrinsically
(Ryan et al., 2006). However, health-based instructions may be perceived as controlling
and therefore may limit autonomy and intrinsic motivation for playing video games
as this effect was shown in other activities such as sports and music that are usually
intrinsically motivated (Ryan & Deci, 2000b). Although no studies have examined
whether controlling messages diminish motivation in applied games, previous research
showed that in-game competence (e.g., completing game challenges), autonomy (e.g.,
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experiencing freedom of choice), and relatedness (e.g., bonding with other players)
predict game enjoyment in commercial games (Ryan & Deci, 2000b; Ryan et al., 2006;
Tamborini et al., 2010; Tamborini et al., 2011). Thus, if prevention games aim to
engage youth these psychological needs are likely also important for prevention games to
fulfil. Therefore, it is vital to study whether a mental health message decreases intrinsic
motivation and the satisfaction of the psychological needs compared to an entertainment
message.
On the other hand, explicit messages around a game's mental health aims may
also have motivational advantages. When players are in need of an intervention, this
may promote engagement in a game where the health aim is explicit (Buday, 2015).
There is a consensus that personal relevance is crucial for motivation (e.g., people on
diets pay closer attention to information about weight loss; Kruglanski et al., 2006).
For individuals with goals to improve their mental health (e.g., those with elevated
depressive symptoms; Moore et al., 2013), an explicit message regarding the potential
benefits of a game may thus increase intrinsic motivation. Therefore, besides studying
the general effects of mental health and entertainment-focused introduction messages,
the current study explored the role of mental health symptoms on the effect of explicit
mental health messages on motivation and affective engagement.
Design and Hypotheses
The aim of the current study was to examine how the framing of a video game as
either a regular entertainment-focused game or a mental health game affects motivation
and affective experience. Young adult participants played a commercial cooperative
video game in pairs. As current intervention video games cannot credibly pass for a
regular entertainment-focused game due to limited appeal and integrated mental health
information (e.g., SPARX; Poppelaars et al., 2016), we opted for a commercial video
game that incorporates game mechanics which can be perceived as beneficial for mental
health (e.g., social cooperation). Before playing, participants were randomly assigned to
either watch a trailer that emphasized (a) the entertainment value of the game, without
mentioning mental health or (b) the mental health benefits of the game. Based on
reactance theory and self-determination theory we expected participants to experience
the mental health message as controlling and thus to have a less positive game play
experience. In line with these theories we decided to focus on dependent variables that
reflect the affective response (mood, arousal, positive and negative affect) to potentially
controlling messages, as well as on the central variable of intrinsic motivation, and the
underpinning variables according to self-determination theory of competence, autonomy,
and relatedness in studying the effects of messaging. We expected that participants in
the entertainment condition to experience more positive mood, higher arousal, more
positive affect, and less negative affect after gameplay compared to the mental health
group. Moreover, we expected participants to experience less intrinsic motivation,
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competence, autonomy, and relatedness in the mental health condition compared to the
entertainment condition.
In addition, we explored whether depressive symptoms, which were specifically
targeted in the mental health trailer, influenced affective experience and motivation
and/or moderated the effect of condition on the dependent variables. Although average
depressive symptoms were expected to be low in a normative sample, variation in
symptoms were expected given depression prevalence rates of about 17% to 21% in
Dutch adolescents (van der Zanden et al., 2012); this variation was expected to allow
us to explore whether experiencing some depressive symptoms influenced the effects of
the video game framing. Due to the personal relevance of the mental health message,
it was hypothesized that those with elevated depressive symptoms would respond more
positively to the mental health trailer than those with minimal depressive symptoms.

Method
Participants
Undergraduate students (n = 146) participated in exchange for course credit or a €15,gift card from March until June 2014. Seventeen participants were excluded from the
analyses (due to game crashes: n = 10; connection problems: n = 4; not finishing the
game: n = 2; incorrect questionnaire; n = 1), leaving 129 participants in total (mental
health condition n = 66; entertainment condition n = 63). Participants were 20.21
years on average (SD = 1.74), the majority was female (71.3%) and most were born
in the Netherlands (76.0%) or Germany (23.3%). The vast majority of participants
were undergraduate Psychology students (77.5%), 14% were undergraduate students
of Pedagogical Science, and the remaining participants were undergraduate students of
a wide variety of programs (8.5%). Finally, about half of the participants (51.2%) only
played video games approximately once per month or less, while the other half (48.8%)
played video games more regularly.
Procedure
Participants gave active consent and completed pre-test questionnaires including selfreported depressive symptoms (T1). Then, participants were randomly assigned to
watch one of two trailers for the video game: the mental health trailer portrayed the
game as beneficial to its players’ mental health (focusing on depressive symptoms),
the entertainment trailer emphasized that the game was highly acclaimed. Trailers
were identical except for the overlayed text (e.g., a game for mental health vs. a unique
experience). After participants viewed the trailer, the researcher explained the game
controls, explained that they would play with a random online player (in reality, they
played with another participant in an adjacent room), and started the game.
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Participants finished the game in approximately 40 minutes and then filled out posttest questionnaires (T2). Full debriefing was done via email after study completion. The
ethical committee of the Faculty of Social Sciences at Radboud University Nijmegen
approved this study (ECSW2014-1003-202).
WAY
The video game WAY (Coco & Co, 2011) is a relatively simple two-player platformer
game, which can be played by players with both limited and extensive game experience.
Non-verbal communication and cooperation are necessary as players can only view the
other players’ obstacles and vice versa (see Figure 1). WAY has won several awards
(e.g., Games for Change 2012's “Game of the Year”), marking it as an engaging
game. Although the game does not target mental health, the interesting non-verbal
cooperation mechanic allows for a credible mental health message, while participants
receiving the entertainment message are unlikely to assume the game has a mental health
purpose. Thus, WAY is an accessible and engaging game, which allows for a credible
manipulation of a mental health message.
Figure 1
Screenshots of WAY

Note. Screenshots of WAY illustrating the lower player communicating the correct pathway (blue lines)
which is invisible to the upper player.
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For the two trailers used to promote and introduce WAY, we used gameplay
footage from existing WAY trailers. To aid generalizability, overlayed text messages for
the entertainment trailer were derived from existing commercial game trailers and the
official website of WAY as well as a game review website (Coco & Co, 2017; Khaw,
2011), while the mental health messages were designed to mimic these messages in aim
(e.g., providing information on endorsements) but with content relevant to a mental
health game (e.g., Recommended by Games for Mental Health vs. Finalist Nuovo Award –
Independent Game Festival).
Instruments
Depressive Symptoms
The Beck Depression Inventory-second edition in the official Dutch translation (BDI-II;
Does, 2002) consists of 21 groups of statements scored on a 4-point scale (e.g., I don’t
feel disappointed in myself = 0, I am disappointed in myself = 1, I am disgusted with myself
= 2, I hate myself = 3). Participants indicate the statement that best represents their
feelings over the past two weeks. The summed responses form a total score (range 0 to
63; α = .89), with higher scores indicating more depressive symptoms. BDI-II scores
can be categorized as minimal depression (≤13), light depression (14-19), moderate
depression (20-28), severe depression (≥29).
Mood and Arousal
The Self-Assessment Manikin (SAM; Bradley, 1994) measured mood and arousal on
a 9-point visual scale at pre- and post-test. The questionnaire was translated into
Dutch separately by two researchers and back translated by a third researcher. Any
discrepancies were solved through discussion. Higher scores indicated more positive
mood or higher arousal, respectively.
Positive and Negative Affect
Using the International Positive and Negative Affect Schedule Short Form (I-PANAS-SF;
Thompson, 2007) participants rated their present affect with 5 positive (e.g., ‘alert’)
and 5 negative affect items (e.g., ‘nervous’) on a 5-point scale (from very slightly or not
at all to extremely) at pre- and post-test. The Dutch translation of Peeters et al. (1996)
was used. Mean scores were calculated for positive (T1 α = .76; T2 α = .80) and
negative affect (T1 α = .75; T2 α = .68), with higher scores indicating more positive
and negative affect, respectively.
Intrinsic Motivation
The subscale interest/enjoyment from the Intrinsic Motivation Inventory (IMI; McAuley
et al., 1989; Ryan, 1982) assessed intrinsic motivation experienced during gameplay at
post-test, using seven items and a 7-point scale (from not at all true to very true). The
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questionnaire was translated using the method described under the mood and arousal
paragraph and items were reframed to reflect the activity of video game play. An
example item is ‘I would describe this game as very interesting.’ Two items were reverse
scored and a mean score was calculated (α = .90), with higher scores indicating more
motivation.
Psychological Need Satisfaction
The satisfaction of the three psychological needs: competence (α = .80), autonomy
(α = .84) and relatedness (α = .73), were assessed at post-test using the Player
Experience of Need Satisfaction questionnaire (PENS; Immersyve, 2007; Ryan et al.,
2006). Again, the questionnaire was translated using the method described under the
mood and arousal paragraph. Mean scores were calculated from each subscales’ three
items (e.g., ‘The game lets you do interesting things’ for autonomy) rated on a 7-point
scale (from strongly disagree to strongly agree). Higher scores indicate higher satisfaction
of the psychological need.
Statistical Analyses
First, intraclass correlations (ICC) were calculated for participants who played together
to estimate clustering effects. The ICC for dependent variables was moderate (M =
.07; meaning that pairing accounted for 7% of variance), however the range was broad
(minimum < 0.001; maximum = 0.28, SD = 0.02). Thus, although pairs were not
similar on most dependent variables, pairs appeared to influence each other on intrinsic
motivation (ICC = 0.07), autonomy (ICC = 0.19) and relatedness (ICC = 0.28).
Therefore, pairing was controlled for as a clustering factor in all analyses.
Next, multilevel regression analyses were done to assess the effect of condition
for all dependent variables. Change variables were used for mood, arousal, negative
and positive affect (subtracting pre-test scores from post-test scores), with negative
scores indicating a decrease and positive scores indicating an increase after gameplay.
Furthermore, to explore the effects of depressive symptoms, analyses were repeated
including condition, depressive symptoms and an interaction term as independent
variables. Analyses were done in Mplus version 6.11 (L. K. Muthén & B. O. Muthén,
1998-2010). Effect sizes are reported using R2 and in line with the guidelines provided
by Cohen (1988) an effect size of R2 = 0.01 will be considered small, an effect size of
R2 = 0.09 will be considered medium and an effect size of R2 = 0.25 will be considered
large.
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Results
2

Descriptive Statistics
Table 1 presents descriptives for the entire sample by condition. Groups did not
differ on age (t (127) = 0.17, p = .86), gender (𝒳2 (1, n = 129) = 0.001, p = .98),
nationality (𝒳2 (2, n = 129) = 2.12, p = .35), depressive symptoms (t (127) = 1.32,
p = .19), and gaming frequency (measured on a 5-point scale (from never to almost
every day); t (127) = 0.74, p = .46). Therefore, the demographic variables were not
used as covariates. Depressive symptoms in the sample were low (M = 7.10, SD =
6.54), however scores one standard deviation above the mean roughly corresponds with
elevated depressive symptoms. In addition, 18 participants showed elevated depressive
symptoms (BDI-II score ≥ 14).
Table 1
Descriptives (Means and Standard Deviations or Percentages) for the Total Sample and per Condition and P-values for
T-tests or Chi-square Tests
Total
Entertainment
Mental health
p
condition
condition
M/%
M/%
(SD)
M/%
(SD)
(SD)
Age
20.21
(1.74)
20.24
(1.74)
20.18
(1.75) .86
Gender
Female
71.3%
71.4%
71.2%
.98
Male
28.7%
28.6%
28.8%
Nationality
Dutch
76.0%
71.4%
80.3%
.35
German
23.3%
27.0%
19.7%
Other
0.8%
1.6%
0.0%
Depressive symptoms
7.10
(6.54)
7.87
(6.92)
6.36
(6.11) .19
Frequency video game play
2.71
(1.33)
2.79
(1.35)
2.62
(1.31) .46
T1 mood
6.82
(1.34)
6.87
(1.30)
6.77
(1.39) .67
T2 mood
7.71
(1.28)
7.76
(1.17)
7.67
(1.37) .67
T1 arousal
4.32
(1.84)
4.43
(1.77)
4.21
(1.92) .51
T2 arousal
5.09
(2.20)
4.92
(2.14)
5.26
(2.27) .39
T1 positive affect
14.05
(3.43)
14.29
(3.49)
13.83
(3.38) .46
T2 positive affect
16.74
(4.17)
17.03
(4.42)
16.45
(3.93) .43
T1 negative affect
6.57
(2.38)
6.76
(2.65)
6.39
(2.09) .38
T2 negative affect
6.19
(1.92)
6.27
(2.16)
6.12
(1.66) .66
(1.20)
5.64
(1.12) .74
Intrinsic motivation
5.67
(1.16)
5.71
Competence
4.93
(1.24)
4.97
(1.19)
4.89
(1.29) .72
Autonomy
4.78
(1.38)
5.11
(1.29)
4.47
(1.41) .009
Relatedness
4.85
(1.29)
4.93
(1.26)
4.77
(1.32) .47

Main Effects
Multilevel regression analyses were run to test if condition influenced intrinsic
motivation, competence, autonomy, and relatedness. In all analyses pairing was included
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as a clustering variable. Results are presented in Table 2 and shows that model fit was
acceptable for all models. In contrast to the hypotheses, no differences in intrinsic
motivation, competence, and relatedness were found between conditions. However,
as hypothesized, participants in the mental health condition experienced less autonomy
compared to the entertainment condition (R2 = 0.05, small to medium effect size).
Additionally, we examined the effect of gameplay and condition on changes in
mood, positive affect, negative affect, and arousal using multilevel regression analyses.
The intercept for change in mood and positive affect were significantly different from
zero, indicating a significant effect of gameplay (see Table 2). As expected, participants
experienced more positive mood and affect after gameplay. However, counter to
hypotheses, no changes in negative affect and arousal were found and condition did not
influence any of these effects (see Table 2).
Table 2
Intercept, Slope and Model Fit for Multilevel Regression Analyses with Condition as Independent Variable and Game
Experience and Emotional State as Dependent Variables
Intercept
Condition
𝒳2
RMSEA TLI
p
p
p
Intrinsic motivation
5.71
<.001
-0.07
.73
0.12
.73
0.00
1.00
Competence
4.97
<.001
-0.08
.69
0.16
.69
0.00
1.00
-0.63
.008 6.75
Autonomy
5.11
<.001
.01
0.00
1.00
Relatedness
4.93
<.001
-0.16
.46
0.56
.45
0.00
1.00
0.89
<.001
Change in mood
0.01
.98
0.00
.98
0.00
1.00
Change in arousal
0.21
.09
0.12
.19
1.68
.20
0.00
1.00
0.82
<.001
Change in positive affect
-0.02
.83
0.05
.83
0.00
1.00
Change in negative affect
-0.49
.07
0.22
.53
0.40
.53
0.00
1.00
Note. Significant intercepts of change variables and all significant slopes are printed in bold.

Depressive Symptoms
To examine if depressive symptoms affected reactions to the conditions, we entered
depressive symptoms, condition and an interaction term of depressive symptoms
and condition into the multilevel regression analyses for all dependent variables (see
Table 3). There were no interaction effects of depressive symptoms and condition,
and no main effects of depressive symptoms for intrinsic motivation, autonomy, and
arousal. However, those with higher depressive symptoms experienced a higher level of
relatedness to the other player (R2 = 0.03, small effect size). Furthermore, increases in
mood and positive affect and decreases in negative affect were all significantly predicted
by higher depressive symptoms (see Table 3), but not by condition or the interaction
between condition and depressive symptoms. Interestingly, the intercept for positive
affect remained significant, indicating that positive affect increased across all participants,
while the increase was larger for those higher in depressive symptoms.
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1.92
16.03
10.21
0.11
33.01
1.29
3.19
9.47

.59
.001
.02
.74
<.001
.73
.36
.02

p

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

RMSEA

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Table 3
Intercept, Slopes and Model Fit for Multilevel Regression Analyses with Depressive Symptoms, Condition and Depressive Symptoms
Experience and Emotional State as Dependent Variables
Intercept
Depressive
Condition
Depressive
p
p
p
p
symptoms
symptoms
×
Condition
Intrinsic motivation
5.51
<.001
0.03
.20
-0.06
.76
-0.04
.23
-0.07
.001
Competence
5.05
<.001
-0.01
.50
-0.15
.44
-0.67
.004
Autonomy
5.17
<.001
-0.01
.74
-0.04
.23
0.03
.04
Relatedness
4.66
<.001
-0.16
.49
-0.06
.09
0.10
<.001
Change in mood
0.09
.71
0.16
.43
0.00
.93
Change in arousal
0.71
.11
-0.03
.51
0.53
.24
0.02
.81
.001
0.10
.03
Change in positive affect
1.95
-0.05
.94
-0.10
.21
-0.11
.003
Change in negative affect
0.37
.27
0.08
.82
0.03
.66
Note. Significant intercepts of change variables and all significant slopes are printed in bold.
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Control
Experimental
Moreover, for
competence,
there was a significant interaction effect between
laag
5,036
4,814
depressive
symptoms
and
condition
(R2 = 0.09, medium effect size). Participants higher
gemiddeld
5,01
4,316
4,928
3,818less competent in the experimental condition than in
inhoog
depressive symptoms
felt

the entertainment condition, while competence was not influenced by condition for
Health
participants Great
with GameMental
low depressive
symptoms (see Figure 2).

Entertainment
Mental Health
DS
M-SD
5,0444 4,85296
0,56
M
4,979
4,3036
7,1
M+SD
4,9136 3,75424
13,64
Figure 2
Interaction between Condition and Depressive Symptoms on Competence
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Entertainment
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Competence

6
5
4
3
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Depressive Symptoms
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Discussion
Applied games often make their learning goals explicit, but it remains unclear
whether this messaging has a controlling, negative impact on players’ engagement
and motivation compared to a stealth approach that uses an entertainment message.
In our study, introducing a video game as beneficial to mental health did not decrease
intrinsic motivation compared to an entertainment message. However, as expected,
participants experienced less autonomy in the mental health condition compared to
the entertainment condition. Furthermore, participants experiencing more depressive
symptoms perceived stronger positive changes in emotional state during gameplay and a
stronger connection to their co-player than participants with less depressive symptoms.
Additionally, participants with more depressive symptoms who were in the mental
health condition experienced less competence than participants with more depressive
symptoms in the entertainment condition or participants with less depressive symptoms
in either condition.
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Autonomy and Intrinsic Motivation
Although effects of messaging were limited, autonomy was affected. Despite playing
the same game, players receiving the mental health message reported less autonomy,
experiencing less options and limited freedom of choice, compared to players viewing
the entertainment message. Considering that the mental health message in this study
was limited to the trailer, the effects of an explicit mental health message integrated
throughout gameplay may be stronger — potentially diminishing autonomy further.
Given the importance of autonomy and motivation for enhancing treatment outcomes
(Zuroff et al., 2007), these potential negative messaging influences warrant consideration
in designing and delivering intervention games.
However, contrary to previous research using controlling messages (Ryan & Deci,
2000b), the mental health and entertainment message had no effect on intrinsic motivation.
Additionally, unlike the assumptions of self-determination theory, a difference in the
satisfaction of autonomy did not result in a difference in intrinsic motivation between
conditions. This may be explained by the relatively high levels of autonomy in both
conditions, which may have satisfied the need even at the comparatively lower levels
observed in the mental health condition. Thus, video games that strongly promote
autonomy, and thus satisfy this need, may promote intrinsic motivation even with an
explicit mental health aim. Our findings are encouraging for applied game designers,
as explicit information about the effectiveness of the intervention game may allow
individuals to harness placebo or expectation effects that may enhance effectiveness. In
addition, players who are aware that the skills they practice within the game benefit
mental health may be more likely to utilize these skills outside the game context, which
would facilitate more effective transfer to everyday life, rather than relying on players
to distil those benefits on their own.
Competence
In addition to autonomy, competence was lower when players believed the game
aimed to improve mental health, but only for players with more depressive symptoms,
indicating that these players felt less skilled in the game. The intervention message may
have primed vulnerable individuals (i.e., participants higher in depressive symptoms
and at high risk for a depressive disorder) with their perceived inadequacies. Thereby
discouraging those who may benefit most from prevention (Hetrick et al., 2016), as
people may refrain from playing due to these perceptions (Ryan et al., 2006).
However, intrinsic motivation was equal in those with higher depressive symptoms
in both conditions. Thus, slightly lower competence may not be harmful, it may even
have the potential to challenge players to practice skills through repeated play.
Depressive Symptoms and Gameplay
Relatedness and emotional state were not impacted by the messaging. This is unsurprising
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as messaging seemed unrelated to enjoyment in our study, indicated by the lack of
effects on intrinsic motivation and mood and affect changes. However, emotional state
was influenced by gameplay especially in those with more depressive symptoms. We
found that in our mostly healthy sample, more depressive symptoms were related to a
stronger decrease in negative affect and a stronger increase in positive affect and mood.
Although experimental research shows blunted affective reactions to positive events in
depressed individuals (Bylsma et al., 2008), more naturalistic research, in line with our
findings, shows that depressed individuals react with more positive affect (Peeters et
al., 2003) and less negative affect (Bylsma et al., 2011; Peeters et al., 2003) to positive
daily life events than healthy individuals. Additionally, social interactions appear to
evoke more positive affect in depressed individuals (Steger & Kashdan, 2009). Similarly,
our results show that individuals with more depressive symptoms felt closer to their
co-players compared to non-depressed individuals. Although we did not test individuals
with clinically diagnosed depression, our results are in line with these earlier studies.
Depressed individuals have been found to experience less positive events in their
everyday lives (Bylsma et al., 2011; Peeters et al., 2003). We did not assess maintenance
of the improved emotional state following gameplay, but even short-term improvements
from a positive event like playing a video game may help alleviate depressive symptoms.
According to the broaden-and-build theory, short-term positive emotions help broaden
a person’s perspective and helps built positive relationships, opening a person up to
more positive future experiences (Fredrickson, 2001). Thus, certain commercial video
games may already offer a potent way of decreasing depressive symptoms (see Granic
et al., 2014 for a theoretical explanation; see Russoniello et al., 2013 for the efficacy
of casual games in reducing depressive symptoms). It is promising that our exploratory
data indicates that vulnerable individuals may profit most from playing video games in
terms of their affective reaction, and this is particularly promising if evidence-based skill
training elements (e.g., emotion regulation skills) are also incorporated in video games.
Strengths, Limitations and Future Directions
This well-powered study is a first step in understanding how to contextualize games,
and other digital and non-digital interventions, for mental health to create an engaging
experience. However, many questions regarding contextualization remain and replication
of findings in diverse samples is required. For one, our participants, primarily highly
educated social sciences students with low levels of depressive symptoms, may have
been more open to innovative interventions than a representative sample. Furthermore,
future research needs to examine if effects hold for games targeting other mental health
issues (e.g., anxiety) as our messaging primarily focused on depressive symptoms.
Also, it is important to examine mental health messaging in participants diagnosed
with depression or for those who have multiple risk factors for a depressive disorder.
Individuals with a depressive disorder or at high risk for a depressive disorder may
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perceive intervention games to be much more personally relevant and may even be
looking for intervention options, creating more intrinsic motivation for an intervention
game. This was not evident in the current, mostly healthy, sample. Additionally, we did
not assess distress or motivation to change, each of which may crucially affect how those
with elevated depressive symptoms react to explicit intervention aims. We therefore did
not know if participants identified themselves as having a problem, regardless of their
actual symptom level, nor do we know if those participants who believed they had a
problem were ready to take action or were in fact already taking action (e.g., receiving
therapy). It could be hypothesized that individuals with elevated depressive symptoms
who experience low levels of distress and/or who do not recognize they have a problem
are likely to respond less positively or even negatively to an explicit mental health game
as they do not perceive the game to be targeted at them. In comparison, individuals
who are highly distressed and/or are looking for a way to address their problem,
may experience that the game is in line with their personal goals and therefore react
positively to an explicit mental health game.
Moreover, studying effects of mental health messaging on game selection is equally
vital. The current study did not assess motivation prior to gameplay, thus effects of
gameplay may have influenced the results of the messaging. It is therefore possible that
motivation increased during gameplay for players who did not feel the introduction
message was particularly appealing, but who did enjoy gameplay. Thus, although
motivation was high after gameplay, participants may have selected another game if they
were given alternatives as they would have in a real-life situation. Especially vulnerable
individuals may be less inclined to select a mental health game, if they indeed feel less
competent as suggested by our results.
Finally, it will be important to compare the effects of actual intervention video
games integrating explicit mental health information throughout gameplay versus mental
health games using a stealth approach. Differential effects on motivation and affective
engagement should preferably be studied within an effective intervention game that can
be adapted to include or exclude an explicit mental health aim. Integration of mental
health information throughout gameplay may strengthen the effect of the messaging and
may influence game selection and repeated play. Furthermore, effectiveness and usability
should be compared between intervention games including or excluding explicit mental
health information.
Conclusion
Researchers and game developers working on applied games should be aware of the
flexibility provided by these interventions in communicating their aim. Some caution
is necessary in being explicit about a mental health aim, although it is not necessarily
detrimental to motivation. Understanding the risks and opportunities of explicitly
promoting mental health games will be vital for the impact and efficacy of applied games.
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Abstract

3

Serious games aimed at promoting well-being in youth have promising effects and
potential for far-reaching impact. Considering that most mental health disorders remain
untreated in youth, therapeutic games may be most valuable when they are aimed at
untreated youth with internalizing symptoms. However, when targeting youth outside
of a clinical setting, the first impression of therapeutic video games may determine
whether and how a game is played. Thus, understanding the influence of messaging
used in the promotion of therapeutic games on game choice and experience is critical.
The current study examined two alternatives in promoting mental health games:
one included explicit mental health messaging (e.g., learn to manage stress) and the
other was a stealth promotion that did not mention mental health but highlighted the
entertainment value. Young adults with mild to severe internalizing mental health
symptoms (i.e., depressive, anxiety, and stress symptoms) were shown two distinct
trailer designs, with random assignment determining which design held which message.
Participants (n = 129, Mage = 21.33, SDage = 3.20), unaware that both trailers
promoted the same commercial video game, were 3.71 times more likely to choose
what they believed was the mental health game. Additionally, an unforeseen difference
in the attractiveness of the two trailer designs resulted in participants being 5.65 times
more likely to select the mental health game promoted in one trailer design over the
other. Messaging did not influence game experience (i.e., gameplay duration, autonomy,
competence, intrinsic motivation and affect). Exploratory analyses indicated that game
experience, but not game choice, was influenced by symptom severity, symptom type
and the interaction between symptom severity and messaging.
The present study suggests that explicit mental health messages attract youth with
mental health symptoms. Ultimately, youth may be empowered to seek out mental
health games if they are promoted properly, allowing for far-reaching positive influences
on well-being. Toward this aim, future research is needed on the game selection
process, addressing underlying motivations, the balance between explicit health and
entertainment messaging, and multiple interacting influences on game selection (e.g.,
promotion and peers).
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Video games are immensely popular among youth (Entertainment Software Association,
2017; Lenhart et al., 2008). Consequently, the idea to capitalize on this popularity
and to use games to teach youth skills is thriving (Dias et al., 2018; Sardi et al.,
2017; Wilkinson et al., 2008). Serious games are designed to teach knowledge, skill
or behaviour change and may be used to promote mental well-being in youth (Lau et
al., 2017). Mental health games can be offered as tools to supplement standard therapy
or as a replacement of school-based prevention programs (e.g., Fernández-Aranda et
al., 2012; Schoneveld et al., 2018). However, the potential for impact may be far
greater. Mental health games may be used to promote overall well-being in the general
population, to offer light interventions to people with mild mental health symptoms or to
reach individuals with clinical disorders who are not seeking professional help. Whether
or not serious games can reach such diverse populations may in part be determined
by how games are presented. Therefore, the aim of the current study was to test how
messaging used to promote therapeutic games affects the game choice of youth and their
experience of gameplay outside of a therapeutic context. Our focus in the current study
was on youth as they are both avid consumers of video games (Entertainment Software
Association, 2017) and particularly vulnerable to the development of psychological
disorders (Merikangas et al., 2010).
The idea to capitalize on the popularity of video games stems from the attraction
and engagement of video games. The potential that using games for therapeutic purposes
holds has researchers and therapists excited for several reasons. Specifically, games
may: (1) get youth motivated to learn skills; (2) attract and retain youth in therapy
programs; (3) help youth persevere throughout therapy’s strenuous process, similar
to persisting in a difficult game level; (4) help youth realistically practice; and (5)
facilitate internalization and generalization of new skills (see e.g., Buday, 2015; Fleming
et al., 2017; Granic et al., 2014). Although immensely challenging, creating games
in which the therapeutic aim and engagement of game design enhance each other has
some precedence. One example is MindLight, an effective anxiety reduction game that
successfully evokes anxiety during gameplay, trains regulation of these anxious feelings,
and engages children to the level that they would recommend the game to others
as much as they would recommend a commercial game (Schoneveld et al., 2018;
Schoneveld et al., 2016). With this engagement potential of therapeutic games, it would
be a shame to have mental health games only be played as part of a therapy protocol
rather than reaching billions of people who enjoy commercial video games (Meeker,
2017).
While the first target population for serious games may be youth already in therapy,
for whom serious games could supplement a therapist-led intervention, serious games can
also be aimed at youth not (currently) in therapy. Specifically, a particularly interesting
target population for serious games are youth with mild mental health issues, because:
(1) their symptoms may be mild enough to be alleviated through an intervention outside
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of a clinical setting and (2) prevention research has repeatedly shown larger effect sizes
for prevention targeted at risk groups compared to universal prevention (Horowitz &
Garber, 2006; Stockings et al., 2016).
Moreover, people with acute mental health problems who nevertheless do not seek
help is a third target population for serious games. A wide range of studies demonstrates
that professional help-seeking is low in youth, with only about a quarter to a third of
youth seeking help for diagnosable mood and anxiety disorders (Alonso et al., 2004;
Merikangas et al., 2011). Perceived stigma is one important barrier that prevents
youth from seeking help (Clement et al., 2015). Youth tend to feel self-conscious
and embarrassed about seeking help from professionals and are concerned about
confidentiality (Gulliver et al., 2010). Serious games may relieve the most pressing
distress of these youth and/or aim to encourage youth to seek professional help. Thus,
although serious games may target a range of populations, they may be most valuable
when targeting youth with light mental health problems as well as those with severe
mental health problems who are not inclined to seek professional help.
Given the promise of serious games for mental health targeted at youth not (currently)
in therapy, factors that increase motivation to engage with these games need to be
addressed. It may be that promoting a serious game as a proven tool to enhance wellbeing could be effective. However, youth may not always be inclined to do something
because it is ‘good for them’ and even if they do, their motivation may be lower than
for a regular game. Another option may be a stealth approach which promotes mental
health games as regular entertainment games.
The value of each approach will depend on how youth value addressing mental
health concerns. On the one hand, youth who are actually seeking interventions may be
more attentive to games with explicit mental health aims than to games using a stealth
entertainment promotion. Games that are explicitly promoted for their mental health
aims may be easier to locate (e.g., online game stores or platforms have health and wellbeing sections). Also, youth who are not actively seeking interventions but have mild
symptoms may still be more attentive to information about mental health improvement
as it is personally relevant for them.
On the other hand, the stealth approach may be very promising considering stigma
and the reluctance of youth to seek treatment for mental health issues (Barney et al.,
2006; Gulliver et al., 2010; Merikangas et al., 2011). Whereas explicitly promoted
serious games may stand apart from ‘normal games,’ serious games may blend in with
the available commercial games if they avoid explicit health messages both in their
promotion and in the content of the game (e.g., not using psychoeducation; Buday,
2015). Additionally, youth who are (initially) resistant to the idea of treatment may
avoid anything related to their mental health issues including a mental health game (e.g.,
out of embarrassment), while a stealth game is less likely to trigger resistance.
The current study examined the impact of explicit mental health and stealth
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entertainment promotion on game choice and game experience in young adults with
elevated mental health symptoms. Hypotheses about the relative impact of these two
approaches may be formed based on several theoretical models focused on media choice.
These models suggest that media selection can be based on a person’s needs,
motivations (Katz et al., 1973), mood (Zillmann, 1988), mood deteriorating costs from
media (Fahr & Bocking, 2009; Perse, 1998), long term benefits of media (M. B. Oliver,
2009), and a person’s desire to maintain their autonomy (Brehm, 1966; Burgoon et
al., 2002). All of these models may indicate that explicit messaging would turn youth
off to a mental health game. For example, reactance theory and the escape model
suggest that health messages would drive youth to an alternative game, either because
they perceive the message to threaten their freedom of choice (Brehm, 1966; Hornik
et al., 2008; A. S. Richards & Banas, 2015; A. S. Richards et al., 2017) or because
they expect the game to induce negative emotions (e.g., an aim of stress management
may imply confrontations with stress; Fahr & Bocking, 2009; Perse, 1998). However,
many of these same theories may also be used to explain why youth may be attracted
to explicit mental health games provided that youth have an interest in improving their
well-being. For example, a wider definition of needs and costs from media suggests that
youth would play an explicit mental health game to gain insight into personal issues
and current negative emotions may be tolerated for long-term benefits (M. B. Oliver,
2009).
Next to media selection theories, the motivational theory of self-determination may
predict youth’s responses to messaging depending on their intrinsic values. Intrinsic
motivation (i.e., motivation stemming from the activity itself, e.g., the activity interests
you) is theorized to be supported by three psychological needs being fulfilled: autonomy
(experiencing the freedom to make your own decisions), competence (experiencing
that you are able to be successful given your skills) and relatedness (experiencing a
connection to others; Ryan & Deci, 2000b). Self-determination theory is particularly
interesting as need fulfilment and intrinsic motivation have been associated with better
outcomes, including therapeutic outcomes (Ryan & Deci, 2000b; Ryan et al., 2011;
Zuroff et al., 2007; Zuroff et al., 2017). Moreover, Ryan and colleagues (2006) showed
that experiencing autonomy and competence during gameplay is associated with game
enjoyment, continued gameplay, and better mood after gameplay. Initially, youth’s
motivations (e.g., improving their mental health) and experienced need fulfilment (e.g.,
feeling autonomy is limited by the mental health message) may influence game choice.
Thus, self-determination theory may be another theory that can explain youth’s game
choice, although again it allows both hypotheses in favour of mental health messaging and
in favour of entertainment messaging. Moreover, during gameplay intrinsic motivation
and need fulfilment are elements of the game experience (i.e., experiencing low or
high competence during gameplay) influenced by gameplay and potentially messaging.
Therefore, intrinsic motivation and psychological needs may be vital when we try to
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understand the impact of messaging on game experience.
Thus, theoretically it is hard to predict how youth will react to serious games with
an explicit or stealth promotional approach. Moreover, there is hardly any empirical
evidence that can guide our hypotheses. In one closely related, previous study, we
examined how a mental health or entertainment trailer preceding a commercial video
game influenced the experience of this game (Poppelaars, Lichtwarck-Aschoff, et al.,
2018). This study showed that even though all participants played the same game, game
experience was influenced by the trailer that participants viewed. Although intrinsic
motivation and changes in affect were equal for participants regardless of the trailer
message, participants who saw the mental health message experienced less autonomy
in the game. Also, participants who reported more depressive symptoms and saw the
mental health message experienced less competence. Additionally, participants with
more depressive symptoms increased their positive affect after gameplay. This suggested
that gameplay may at least temporarily improve the depressed mood of those at elevated
risk for a depressive disorder. In contrast to daily life, however, participants had no
influence on which game they played.
Therefore, the current study was designed to replicate the main findings as well as
expand the scope of the previous study in three ways. First, to better approximate realworld media decisions, the current study allowed participants to choose between games
promoted with a mental health or entertainment message. Second, as serious games may
be most valuable if they target youth with some level of mental health problems, we
selected participants with elevated mental health symptoms. Finally, the current study
assessed stress and anxiety symptoms, in addition to depressive symptoms, to broaden
the scope of our understanding and inform future prevention efforts.
Our primary aim was to test how entertainment versus mental health messaging
influenced the choice and experience of a video game in young adults with elevated
mental health symptoms. Participants chose a game to play after viewing two trailers,
one for each type of messaging. We were able to directly link messaging to differences
in choice and experience as both trailers portrayed the same game, unbeknownst to the
participants. Following gameplay, game experience was assessed. This allowed us to
examine the effect of entertainment and mental health messaging on eight dependent
variables in the whole sample. We studied the effect of trailer message on three
indicators of game appeal: (1) game choice, (2) perceived attractiveness, and (3)
perceived fun of the game. Additionally, the effect of game choice was examined on
five prominent aspects of game experience, that is: (4) gameplay duration, (5) intrinsic
motivation, (6) autonomy, (7) competence, and (8) change in affect. Based on the
theoretical literature and lack of previous empirical evidence we made no predictions
about how the messaging would influence game choice, preference for the games
(i.e., perceived attractiveness and fun of the games from the trailers), the duration of
gameplay, nor about changes in affect. However, based on previous results (Poppelaars,
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Lichtwarck-Aschoff, et al., 2018), we expected gameplay after either trailer selection
to result in similar levels of intrinsic motivation and competence and to improve affect
equally. Furthermore, we hypothesized that participants would experience equal levels
of autonomy because all participants selected the game they played.
The secondary aim of this study was to explore how severity and type of mental
health symptoms influence game choice and experience. Thus, we explored if symptom
severity or symptom type (i.e., depression, anxiety, and stress) moderated the effects
of messaging on the same eight variables named above. Although there currently is no
consensus on the relation between symptom severity and professional help-seeking, most
evidence suggests that more severe symptoms are related to seeking more professional
help (e.g., Merikangas et al., 2011; M. I. Oliver et al., 2005; Sawyer et al., 2012).
Therefore, we hypothesized that youth with severe symptoms would select the mental
health game more often. As the personal relevance of the mental health game is higher
for those with severe mental health symptoms compared to those with less severe
symptoms, we hypothesized that this choice is more intrinsically motivated and related
to higher levels of autonomy. Furthermore, based on previous results (Poppelaars,
Lichtwarck-Aschoff, et al., 2018), we expected elevated depressive symptoms to predict
a greater increase in affect and to predict less competence in participants who select the
mental health game over the entertainment game. For anxiety, stress, and the remaining
dependent variables for depressive symptoms and symptom severity no hypotheses were
formulated.

Materials and Methods
Participants
In total 155 young adults (Mage = 21.48, SDage = 3.36) participated in this study between
March and November 2017. Participants were only included in the analyses if they
were unaware of the study’s aims and the fact that both trailers reflected the same game
(n = 129).
Participants included in the analyses were between 18 and 31 years old, with a mean
age of 21.33 years (SD = 3.20). The majority of the participants was female (73.6%).
Almost all participants were enrolled in or had completed higher education (91.5%),
while some were enrolled in or had completed a pre-university track (7.0%). Two
participants had completed unsegregated secondary education (1.6%). The majority
of participants currently enrolled in education were enrolled in a social science track
(76.9%).
All participants were selected based on having at least mildly elevated mental health
symptoms on at least one subscale of the Depression Anxiety Stress Scale (DASS-21; P.
F. Lovibond & S. H. Lovibond, 1995). Participants showed mildly elevated symptoms
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on one (41.9%), two (27.9%) or three (30.2%) subscales. At least a mildly elevated
score on depression, anxiety or stress were shown by, respectively, 64.3%, 67.4%, and
56.6% of participants. Of the sample 31.8% had severe or extremely severe scores on
at least one DASS-21 subscale.
Although participants indicated that they were moderately positive about video
games in general (Mliking = 4.50, SDliking = 1.75; on a 7-point scale with a higher score
indicating a more positive attitude), 48.8% indicated not playing video games at all in an
average week, with an additional 9.3% playing an hour or less per week. Almost a fifth
of participants indicated playing video games more regularly (1 to 7 h a week; 18.6%)
and almost a quarter of participants played more than 7 h a week (23.3%).
Procedure
Participants were recruited for the study on a university and higher vocational education
campus in the Netherlands through flyers and the university’s online research participation
system. Young adults (n = 648), who provided informed consent, were invited to fill
out a 15-min online screening questionnaire either voluntarily or for study credits. The
online questionnaire was used to assess eligibility, as well as to gather information on
demographics, video game behaviour, and additional questionnaires that are not part
of the current study. The inclusion criteria were: (1) being 18 years or older; (2)
having at least a mildly elevated score on the DASS-21; (3) being unfamiliar with the
game Monument Valley, meaning that the participant had not seen or heard anything
about the game; and (4) being willing and able to sign informed consent. Those who
met the inclusion criteria (n = 264) were invited to participate in the lab experiment
within 2 weeks from completing the screening questionnaire (range 1 to 20 days, M
= 8.15, SD = 4.52). Of the 155 young adults participating in the lab experiment
9.0% participated between 2 and 3 weeks from screening, due to holiday periods and
unavoidable delays (e.g., a participant being ill). Both the screening and experiment
questionnaires were available in Dutch and English. For standardized questionnaires with
no official translation, the Dutch translations of Poppelaars, Lichtwarck-Aschoff, and
colleagues (2018) were used (see article for further information).
During the lab experiment, participants were seated in a plain cubicle with a
computer and a tablet. At the start of the experiment participants were given both
verbal and written information on the study and gave informed consent. Participants
were told that they would see two trailers of video games. The researcher requested
the participants to choose the game they believed they would enjoy most, under the
guise that the study’s topic was gameplay of a game that participants may have played
at home. To further encourage choosing the most appealing game, participants were
informed that they had a chance to win their chosen game in a lottery.
Next, participants received instructions on using the tablet. They were told they
were free to play the chosen game as long as they liked, but that it was important
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that they could evaluate the game. In fact, although there was no minimum time limit,
participants were told to continue with the questionnaires 50 min from the start of the
experiment (approximately 40 min of gameplay), to ensure they did not exceed the 60
min set for the experiment.
Once the researcher left the cubicle, participants filled out an assessment of affect.
Next, participants were shown, in a random order, two trailers of the video game
Monument Valley. One trailer portrayed the game as an entertainment game and one
trailer portrayed the game as beneficial for players’ mental health. The trailers were
designed to convince participants that two separate games were being promoted and
the combination of trailer design and message was counterbalanced across participants.
To achieve the latter, participants were randomized using a blocked randomization to
receive trailer A including the entertainment message and trailer B including the mental
health message or to see the same trailers with the messages interchanged. After viewing
the trailers, participants were asked to select the game they would like most and were
reminded that they could win that same game in a lottery. After choosing a game,
participants rated the attractiveness and fun of each game based on the trailer, before
they were instructed to play Monument Valley 1 (Ustwo Games, 2014a).
Following gameplay, participants completed questionnaires on their affect, intrinsic
motivation, autonomy and competence and questions about the manipulation check,
trailer message and questionnaires not included in the current study. Participants
were provided with study credits or a gift certificate worth €10,-. Once testing was
completed in November 2017, debriefing was done through email and 10 participants
were randomly selected to receive a reimbursement for purchasing Monument Valley 1
and 2 (Ustwo Games, 2014a, 2017). This study was approved by the ethical committee
of the Faculty of Social Sciences at Radboud University (ECSW2017-3001-461).
Monument Valley and Messaging
The original Monument Valley game released in 2014 (Ustwo Games, 2014a) is an
award winning commercial puzzle game with optical illusions inspired by the art of M.
C. Escher and can be played on smartphones and tablets (see Figure 1). This game was
designed to create an optimal balance between difficulty and pleasure, as well as to allow
all players to be able to complete all levels (Ustwo Games, 2014b) making it accessible
for participants with various levels of gameplay experience. Although the game was not
designed with a therapeutic aim, players may believe that it was when it is presented
that way, because of the relaxed atmosphere and the way the game illustrates problem
solving, an adaptive technique for coping with stress and negative emotions (i.e., the
player finds solutions for the game’s challenges by literally looking at the challenge from
several angles). Indeed, participant comments following gameplay indicated that the
mental health claim was credible (e.g., one participant recommended the mental health
game to other participants because ‘it will relax all stressed out students’).
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Figure 1
Screenshots from the Video Game Monument Valley

A

B

3

Note. (A) A building before the dark khaki section is rotated. The player’s aim is to have the avatar in
white reach the top of this building. (B) The same building after rotating the dark khaki section, allowing
the player to find a new path upwards. These images are reproduced from Monument Valley by Ustwo
Games (2014a) with the permission of the copyright holder Ustwo Games.

For this study, we created two distinguishable trailers of Monument Valley allowing
us to attribute any differences in game choice or game experience to messaging while
participants were unaware of this manipulation. Screenshots taken from the later levels
and expansion levels of Monument Valley were used in the trailers to make it unlikely
for participants to encounter these levels during the experiment. We differentiated the
trailers on several aspects to create the impression that the trailers were portraying two
separate games. Pilot studies were conducted to make sure that potential participants
indeed believed that the two trailers advertised two different games. Information
regarding pilot studies are available upon request. The trailers, which we will refer to
as the detailed and the abstract trailer, were both approximately 1 min long and differed
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on the following aspects, respectively: (1) showing game challenges that had a more
detailed environment vs. game challenges that were abstract buildings floating in space
(see Figure 2); (2) faster vs. slower music; (3) a warmer vs. a cooler colour palette;
(4) AR BONNIE vs. Gloucester MT font for the trailer text; and (5) an editing style
focused on slowly moving across the pictures vs. zooming in or out of the pictures.
Figure 2
Screenshots from the Two Trailers of Monument Valley
A

B

Note. (A) A screenshot from the detailed trailer, (B) A screenshot from the abstract trailer. These images
have been adapted from Monument Valley by Ustwo Games (2014a) with the permission of the copyright
holder Ustwo Games.

During the experiment, the messaging in each trailer design was counterbalanced
and trailers were shown in a random order. This allowed us to assess the effects of
messaging while controlling for trailer design. Approximately half of the participants
saw the detailed trailer as the mental health trailer (n = 66) and the abstract trailer as
the entertainment trailer, while the other half (n = 63) saw the abstract trailer as the
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mental health trailer and the detailed trailer as the entertainment trailer. Both messages
consisted of five short phrases. For both messages the first sentence introduced the game
as appealing, as one would expect from a promotional trailer. The next four phrases
focused on the mental health or the entertainment message (see Table 1).

3

Table 1
Messages Included in the Mental Health and Entertainment Trailers
Mental Health
Entertainment
Perfect for a single marathon playthrough
A game you must play
Learn to manage stress more efficiently
Think outside the box to solve intricate puzzles
Therapeutic insights for emotional mastery
9/10 Polygon 5/5 Touch Arcade
Both challenging and relaxing
Almost impossibly gorgeous
Recommended by games for mental health
iPad game of the year

Instruments
Mental Health Symptoms
The DASS-21 (P. F. Lovibond & S. H. Lovibond, 1995) was used both in the original
English version as well as in the Dutch translation by De Beurs (2010). All 21-items
were scored on a 4-point scale (Did not apply to me at all = 0, Applied to me to some
degree, or some of the time = 1, Applied to me to a considerable degree, or a good part of the
time = 2, Applied to me very much, or most of the time = 3) with seven items for each of
the subscales: depressive symptoms (e.g., ‘I felt that I had nothing to look forward to.’;
α = .83), anxiety symptoms (e.g., ‘I felt scared without any good reason.’; α = .70),
and stress symptoms (e.g., ‘I found it difficult to relax.’; α = .79). Participants rated
to what degree each statement applied to them over the past week. The summed score
for each subscale indicated mild symptoms at or above a score of 5 for depression, 4 for
anxiety, and 8 for stress. Thus, when we refer to elevated symptoms, we are referring
to symptoms at or above the mild cutoff. Additionally, in the analyses all participants
who scored at or above the severe cutoff (11 for depression, 8 for anxiety, and 13 for
stress) for one or more of the subscales were compared to participants who had no
symptoms within the severe or extremely severe range. As symptoms of the different
subscales have different cutoffs (e.g., a score of 8 can indicate mild stress or severe
anxiety) a continuous sum score cannot be used to indicate overall mental health. Thus,
when referring to severe symptoms, we are referring to a score at or above the severe
cutoff on one or more DASS-21 subscales.
Affect
The Self-Assessment Manikin (SAM; Bradley, 1994) for affect was used to asses current
affect before and after gameplay. Participants were asked to indicate, on a 5-point manikin
based scale, the manikin that reflected how they felt at that moment and were given
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a list of adjectives to indicate the extreme negative (e.g., unhappy, annoyed, bored = 1)
and extreme positive (e.g., happy, satisfied, hopeful = 5) points of the scale. Each manikin
was a simple line drawing of a person with an emotional facial expression, with the
neutral facial expression in the middle of the scale (a score of 3).
Game Choice and Trailer Preference
After viewing the trailers, participants chose one of the games, referred to as game A
and game B and accompanied by screenshots to ensure that participants could correctly
identify each game. Although all participants played Monument Valley, the analyses
were done from the perspective of the participant and focus on their choice for a game
promoted with mental health or entertainment messaging. Directly after game selection,
participants rated both games based on the trailers on attractiveness and fun using
two separate 10-point scales (1 to 10), with higher scores indicating more perceived
attractiveness and perceived fun, respectively.
Gameplay Duration
Gameplay duration was measured using two methods. First, the online questionnaire
page that was open while participants played Monument Valley contained an invisible
timer. Second, the game tablets were equipped with the program Funamo Parental
Control (Funamo; Funamo Inc., 2016), which recorded how long Monument Valley
was open for each participant.
Both measures were used to create a gameplay duration measure, as some participants
did not close the game when they continued with the questionnaire (resulting in an
incorrect gameplay duration in Funamo) and others continued to the next page in the
questionnaire before finishing gameplay (resulting in an incorrect gameplay duration on
the questionnaire timer). As Funamo directly records how long the game is opened it
was the preferred measure. For participants who had an incorrect gameplay duration in
Funamo (n = 9), we used the gameplay duration from the questionnaire corrected for
the average time it took to open and close the game as well as to read the instruction on
the questionnaire page. For one participant, no gameplay duration could be calculated
as both the Funamo and questionnaire measures were incorrect.
Additionally, it was decided that a standard gameplay duration would be given to
all participants who were stopped during gameplay to complete the questionnaire (n =
25) and participants who exceeded that standard duration without being stopped (n =
2). This was done because the maximum amount of time participants could play during
the experiment was constrained by the duration of the experiment explanation and the
time it took participants to fill out all questions prior to gameplay. Thus, the gameplay
duration for all these participants was set at the mean gameplay duration correctly
recorded for participants who were stopped, which was 40.38 min.
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Intrinsic Motivation
Intrinsic motivation was measured with the interest/enjoyment subscale from the
Intrinsic Motivation Inventory (McAuley et al., 1989; Ryan, 1982). Participants
responded to seven statements (e.g., ‘This game was fun to do.’) about their experience
with Monument Valley using a 7-point scale (Not at all true = 1, Somewhat true = 4,
Very true = 7). Two items needed to be recoded to create a mean score where higher
scores indicated more intrinsic motivation (α = .89).
3

Autonomy and Competence
Using the Player Experience of Need Satisfaction questionnaire (PENS; Immersyve,
2007; Ryan et al., 2006), the psychological needs autonomy and competence were
measured. Both needs were assessed with three items, for example ‘The game lets you
do interesting things.’ for autonomy (α = .78) and for example ‘I feel very capable and
effective when playing.’ for competence (α = .83). Items were rated on a 7-point scale
(Strongly disagree = 1, Strongly agree = 7) and a mean was calculated for each subscale
with higher scores indicating a stronger experience of autonomy and competence,
respectively. The psychological need for relatedness was not measured as Monument
Valley provides no opportunity to interact with other players.
Manipulation Check
At the end of the experiment participants were asked (1) what they believed the study’s
aim was; (2) which game they would recommend to the next participant and why (i.e.,
Game A, because ..., Game B, because ..., or I do not have a preference, because ..., with the
last option prompting some participants to indicate that they believed there was only
one game); and (3) to explain the difference between the messaging of the two trailers,
if they had noticed a difference. The answers to these questions were checked for (1)
awareness of the study’s manipulation using one game rather than two games, (2)
awareness of the study’s aim to relate the mental health message in one of the trailers
to game choice, and (3) awareness of the study’s aim to relate player’s mental health
symptoms to game choice. Participants who were aware of at least one of these were
excluded from the analyses (n = 26).
Trailer Message Awareness
After the manipulation check, participants answered two last questions to identify if they
had noticed the mental health message. The first question was ‘Did you notice that the
message of one of the two trailers was primarily focused on game enjoyment, while the
other trailer contained the message that it could help people who feel stressed or have
some mental health difficulties?’ (Yes or No). Finally, participants selected a screenshot
from one of the trailers to answer the question ‘Which of the two trailers do you
believe contained the message that this video game can help people who feel stressed or

EXPLICIT MESSAGING PROMOTES GAME SELECTION

|

67

have some mental health difficulties?’
Statistical Analyses
All analyses were done in version 25 of SPSS (IBM Corp., 2017). First, randomization
was checked by comparing the two conditions on several descriptive variables, mental
health symptoms and awareness of messaging using t-tests and Chi-square. Additionally,
a Chi-square test was used to compare the selection of the trailer designs and dependent
t-tests were used to test if perceived attractiveness and perceived fun differed per trailer
design. Also, t-tests were done to test if the trailer design of the chosen game was
related to gameplay duration, intrinsic motivation, autonomy, competence, and affect.
Additionally, a Repeated Measures ANOVA (RM-ANOVA) was used to relate changes
in affect to the trailer design of the chosen game.
Turning to the main research aim, a logistic regression was performed predicting
game choice using trailer design as a predictor to understand how the effects of trailer
design and trailer message interact. Furthermore, t-tests were used to test if game choice
was related to gameplay duration, intrinsic motivation, autonomy, competence, and
affect before and after gameplay. Moreover, for perceived attractiveness and fun RMANOVAs were used to compare the scores for the mental health and the entertainment
trailer provided by each participant. Another RM-ANOVA was used to relate changes
in affect to game choice.
Finally, these analyses were repeated to address the second research aim to distinguish
effects of mental health symptom severity and type of mental health symptoms. First,
in logistic regressions game choice was predicted using trailer design, symptoms and
the interaction between symptoms and trailer design. Next, one-way ANOVAs were
used to relate symptoms and the interaction between symptoms and game choice to
gameplay duration, intrinsic motivation, autonomy, competence, and affect before and
after gameplay. Again, RM-ANOVAs were used for attractiveness, fun and affect. Thus,
the analyses were repeated comparing those with and without severe symptoms, those
with or without elevated depressive symptoms, those with or without elevated anxiety
symptoms and those with or without elevated stress symptoms. For all significant
interaction effects post hoc analyses were performed with a Bonferroni correction.

Results
Descriptive Statistics
The descriptive statistics for the entire sample and per condition are provided in Table 2.
Randomization was successful as there were no differences between conditions on age,
gender, birth country, general video game liking, weekly hours of video gameplay,
depressive symptoms, anxiety symptoms, stress symptoms, or severe symptoms.
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Participants played Monument Valley for a mean of 28.48 min (SD = 8.85), with a
range of 12.77 to 40.38 min.
Moreover, we tested if the mental health message was clear in both trailer designs.
Of the whole sample 88.4% indicated that they noticed that one of the trailers contained
a mental health message and 82.2% was able to correctly identify this trailer. There
was no difference between conditions in correctly identifying the trailer containing the
mental health message (see Table 2). Furthermore, there was no difference in awareness
of the mental health message between those who decided to play the mental health game
versus those who decided to play the entertainment game (81.8% vs 82.7% correctly
identified the mental health trailer, respectively; 𝒳2 (1, n = 129) = 0.02, p = 0.90).
Table 2
Descriptives (Means and Standard Deviations or Percentages) for the
Square Tests and T-Tests Comparing Conditions
Total
Detailed trailer
with mental
health
M/%
(SD)
M/% (SD)
Age
21.33
(3.20) 21.56 (3.06)
Gender
Female
73.6%
72.7%
Male
26.4%
27.3%
Birth country
Dutch
49.6%
53.0%
German
29.5%
24.2%
Other
20.9%
22.7%
Video game liking
4.50
(1.75) 4.55 (1.85)
Weekly video gameplay
4.25
(6.77) 4.83 (7.52)
Depressive symptoms
6.02
(3.92) 6.30 (4.16)
Anxiety symptoms
5.12
(3.41) 5.52 (3.75)
Stress symptoms
8.24
(3.85) 8.35 (4.04)
Severe symptoms
Yes
31.8%
31.8%
No
68.2%
68.2%
Elevated depressive
symptoms
Yes
64.3%
62.1%
35.7%
37.9%
No
Elevated stress symptoms
Yes
67.4%
71.2%
No
32.6%
28.8%
Elevated stress symptoms
Yes
56.6%
53.0%
No
43.4%
47.0%
Messaging identified
Yes
82.2%
80.3%
No
17.8%
19.7%

Total Sample and per Condition Including ChiAbstract trailer 𝒳2 / t
df
with mental
health
M/%
(SD)
21.10
(3.35)
0.83
127
0.06
1
74.6%
25.4%
1.77
2
46.0%
34.9%
19.0%
4.46
(1.64)
0.28
127
3.63
(5.87)
1.01 122.20
5.71
(3.67)
0.85
127
4.70
(3.00)
1.36
127
8.13
(3.67)
0.33
127
< 0.01
1
31.7%
68.3%
0.29
1

p

.41
.81
.41

.78
.31
.40
.18
.75
.99
.59

66.7%
33.3%
0.88

1

.35

0.70

1

.40

0.32

1

.57

63.5%
36.5%
60.3%
39.7%
84.1%
15.9%
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Trailer Design
Before testing the effect of the trailer message, we tested if trailer designs were
selected equally and if trailer design affected preference (see Table 3). Participants were
significantly more likely to select the detailed trailer than the abstract trailer. Similarly,
participants perceived the game in the detailed trailer as more attractive and more
fun than the abstract trailer. Therefore, trailer design was controlled for in all further
analyses on game choice, perceived attractiveness and perceived fun.
Next, we tested whether the trailer design of the chosen game was related to game
experience. We found that affect increased over time with a small effect size (F(1,
124) = 6.45, p < .05, η2p = .05), however the trailer design of the chosen game was
not related to change of affect over time (F(1, 124) = 0.01, p = .92, η2p < .01). In
addition, results show that trailer design was not related to affect before gameplay,
affect after gameplay, duration of gameplay or the experience of intrinsic motivation,
autonomy or competence (see Table 3). Thus, participants who played Monument
Valley after selecting the detailed trailer did not play longer and did not experience
more intrinsic motivation, autonomy or competence than participants who played the
game after selecting the abstract trailer.
Table 3
Descriptives (Means and Standard Deviations or Percentages) for the Detailed and Abstract Trailers Including Chi-Square
Tests and T-Tests Comparing Trailers
Detailed trailer
Abstract trailer
𝒳2 / t
df
p
M/%
(SD)
M/%
(SD)
Game choice
69.8%
30.2%
20.16
1
< .001
Attractive
6.50
(1.60)
5.53
(1.83)
-6.07
128
< .001
Fun
6.25
(1.62)
5.47
(1.81)
-5.25
128
< .001
Affect before
3.73
(0.73)
3.67
(0.81)
-0.46
127
.65
Affect after
3.89
(0.67)
3.87
(0.67)
-0.14
124
.89
Duration play
28.32
(8.91)
28.86
(8.82)
0.32
126
.75
Motivation
5.25
(1.04)
5.38
(0.97)
0.67
127
.51
Autonomy
4.75
(1.20)
4.95
(1.03)
0.89
127
.37
Competence
4.98
(1.11)
5.10
(1.19)
0.56
127
.58

Main Analyses
To address the first research aim, we first compared the effects of trailer message on
game choice and preference. A logistic regression predicting game choice using the
trailer design as a predictor showed that the odds of choosing the mental health game
were 3.71 times higher than the odds of choosing the entertainment game (Χ2 (1, n =
129) = 18.99, p < .001). However, the odds of choosing the mental health message
when it was portrayed in the detailed trailer were 5.65 times higher than the odds of
choosing the mental health message when it was portrayed in the abstract trailer (Χ2
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(1, n = 129) = 19.09, p < .001). The complete model was able to correctly predict
69.8% of the game choices (Χ2 (1, n = 129) = 21.11, p < .001). Figure 3 shows how
the four combinations of trailer design and trailer message were chosen at different rates
by the participants. Specifically, the figure shows both a favouring of the detailed trailer
and the trailer with the mental health message.
Figure 3
The Percentage of Game Selection

3

100%

Mental Health
Message

90%
Percentage of participants

80%

Entertainment
Message

70%
60%
50%
40%
30%
20%
10%
0%

Detailed Design

Abstract Design

Note. Participants were given the choice between (1) the detailed trailer with the mental health message
(78.8%) and the abstract trailer with the entertainment message (21.2%) or (2) the detailed trailer with the
entertainment message (60.3%) and the abstract trailer with the mental health message (39.7%). Despite
the detailed design being preferred over the abstract design, both designs were chosen more often when
presented with the mental health message.

Although mental health messaging made it more likely for participants to choose a
game, participants did not perceive the game promoted with the mental health message
as more attractive or more fun than the game promoted with the entertainment message
(see Table 4). However, there was a significant interaction for perceived attractiveness of
trailer message × trailer design (F(1, 127) = 36.60, p < .001, η2p = .22), indicating that
there was a significant difference between the trailer designs in perceived attractiveness
when they contained the mental health message (Mabstract = 5.40, SEabstract = 0.21; Mdetailed =
6.79, SEdetailed = 0.20; F(1, 127) = 22.89, p < .001, η2p = .15), but not when the trailer
designs contained the entertainment message (Mabstract = 5.65, SEabstract = 0.22; Mdetailed =
6.21, SEdetailed = 0.22; F(1, 127) = 3.16, p = .08, η2p = .02). Similarly, there was a
significant interaction for perceived fun of trailer message × trailer design (F(1, 127) =
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27.23, p < .001, η2p = .18), indicating that there was a significant difference between
the trailer designs in perceived fun when they contained the mental health message
(Mabstract = 5.37, SEabstract = 0.21; Mdetailed = 6.41, SEdetailed = 0.21; F(1, 127) = 12.51, p
< .001, η2p = .09) and not when they contained the entertainment message (Mabstract =
5.58, SEabstract = 0.22; Mdetailed = 6.08, SEdetailed = 0.22; F(1, 127) = 2.64, p = .11, η2p =
.02). Thus, participants believed the game to be significantly more fun and attractive
if the mental health message was included in the detailed trailer than if they received
the mental health message in the abstract trailer. However, when trailers contained the
entertainment message the abstract and the detailed trailer were perceived as equally
fun and attractive (see Figure 4).
Table 4
Descriptives (Means and Standard Deviations or Percentages) for the Mental Health and Entertainment Trailers
Including Tests Comparing Trailers: Chi-Square, RM-ANOVA and T-Tests
Mental health trailer Entertainment trailer Χ2 / t / F
df
p
M/%
(SD)
M/%
(SD)
Game choice
59.7%
40.3%
4.85 1
< .05
Attractive
6.11
(1.79)
5.92 (1.79)
1.03 1,127
.31
Fun
5.90
(1.75)
5.82 (1.77)
0.16 1,127
.69
Affect before
3.78
(0.77)
3.62 (0.72)
1.22 127
.23
Affect after
3.95
(0.57)
3.79 (0.78)
1.25 88.28
.16
Duration play
28.74
(8.87)
28.10 (8.90)
0.40 126
.69
Motivation
5.31
(1.03)
5.26 (1.01)
0.27 127
.79
Autonomy
4.81
(1.15)
4.81 (1.16)
-0.02 127
.98
Competence
4.99
(1.16)
5.06 (1.10)
-0.38 127
.71
Note. The Chi-square test for game choice was not controlled for trailer design.

Game Preference Based on Trailer

Figure 4
Perceived Attractiveness and Fun of the Game for each Design and Message Combination
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Note. † p < .10, ** p < .01, *** p < .001.

Entertainment Message
Attractive: Abstract Design
Fun: Abstract Design
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Furthermore, we tested if game choice predicted game experience (see Table 4).
T-tests showed no differences in gameplay duration, intrinsic motivation, autonomy and
competence. Thus, playing a game promoted for entertainment or mental health did
not change the duration of gameplay, nor how much intrinsic motivation, autonomy and
competence players experienced.
Next, we tested change in affect. As shown previously there was a significant
improvement in affect over time (F(1, 124) = 7.18, p < .01, η2p = .06), however there
was no effect of game choice on the change in affect (F(1, 124) < 0.01, p = .98, η2p
< .01). This indicates that participants experienced more positive affect after gameplay
regardless of playing a game promoted for entertainment or mental health.
Exploratory Analyses
In order to address the second research aim, we explored the effects of mental health
symptom severity and type on all dependent variables. For all groups, we first tried to
predict game choice with a logistic regression using symptoms and the interaction between
symptoms and trailer design. Next, the remaining dependent variables were predicted
using symptoms and the interaction between symptoms and game choice as predictors. All
descriptives and statistics can be found in Table 5, with the exception of the three-way
interactions for fun and attractiveness and the RM-ANOVAs for change in affect.
Symptom Severity
For game choice, symptom severity was not found to be related either directly (Χ2
(1, n = 129) = 0.86, p = .35) or in interaction with trailer design (Χ2 (1, n = 129)
= 0.51, p = .48). Thus, participants without severe symptoms were equally likely to
select the mental health game (58.0%) as participants with severe symptoms (63.4%).
However, further analyses did show effects of symptom severity on competence and
autonomy. A direct effect was found for competence, demonstrating that participants
with severe symptoms experienced more competence in the game than participants
without severe symptoms regardless of game choice. Additionally, both a direct and
an interaction effect was found for autonomy. Together these effects show that for
those who selected the entertainment game, no difference was found on autonomy for
participants with or without severe symptoms (F(1, 125) = 0.02, p = .90, η2p < .01).
However, when participants selected the mental health game, participants with severe
symptoms experienced more autonomy in the game than participants without severe
symptoms (F(1, 125) = 11.43, p < .001, η2p = .08).

Table 5
Descriptives (Means and Standard Deviations) and ANOVA Results: Main Effect
Total
Non-elevated
Elevated
F
df
M (SD)
M (SD)
Symptom severity
Attractive
5.98 (1.54)
6.10 (1.28)
0.21
1, 125
Fun
5.78 (1.56)
6.04 (1.35)
0.83
1, 127
6.66*
Affect before
3.83 (0.72)
3.45 (0.78)
1, 122
Affect after
3.92 (0.71)
3.80 (0.56)
0.44
1, 122
Duration play 28.25 (9.19) 28.79 (7.93)
0.02
1, 124
2.97†
Motivation
5.19 (1.07)
5.52 (0.87)
1, 125
4.80*
Autonomy
4.63 (1.21)
5.20 (0.89)
1, 125
5.13*
Competence
4.87 (1.20)
5.34 (0.91)
1, 125
Depressive symptoms
0.23
1, 125
Attractive
6.12 (1.63)
5.96 (1.36)
Fun
5.77 (1.60)
5.91 (1.45)
0.31
1, 125
Affect before
4.02 (0.61)
3.53 (0.76) 16.43*** 1, 122
4.47*
Affect after
4.04 (0.60)
3.79 (0.69)
1, 122
Duration play 26.96 (9.03) 29.25 (8.58)
1.24
1, 124
Motivation
5.11 (1.16)
5.39 (0.92)
2.64
1, 125
Autonomy
4.63 (1.28)
4.91 (1.07)
1.44
1, 125
Competence
4.93 (1.17)
5.06 (1.12)
0.30
1, 125
Anxiety symptoms
3.73†
Attractive
6.35 (1.18)
5.86 (1.56)
1, 125
6.09*
Fun
6.30 (1.18)
5.65 (1.59)
1, 125
2.93†
Affect before
3.54 (0.81)
3.79 (0.71)
1, 122
Affect after
3.80 (0.68)
3.92 (0.66)
0.47
1, 122
3.67†
Duration play 30.82 (8.42) 27.26 (8.76)
1, 124
Motivation
5.44 (1.03)
5.22 (1.01)
1.12
1, 125
Autonomy
4.86 (1.15)
4.79 (1.15)
0.07
1, 125
Competence
5.08 (1.25)
4.99 (1.08)
0.15
1, 125
6.17
5.89
3.92
4.04
28.21
5.21
4.50
4.84
6.22
5.84
4.00
4.16
25.40
5.19
4.52
4.81
6.48
6.36
3.58
3.79
32.15
5.51
4.88
5.07

< .01
< .01
.05
< .01
< .01
.02
.04
.04
< .01
< .01
.12
.04
.01
.02
.01
< .01
.03
.05
.02
< .01
.03
.01
< .01
< .01

(1.45)
(1.45)
(0.83)
(0.59)
(7.52)
(0.92)
(1.14)
(1.34)

(1.92)
(1.83)
(0.71)
(0.47)
(8.54)
(1.20)
(1.36)
(1.33)

(1.84)
(1.79)
(0.67)
(0.54)
(9.38)
(1.06)
(1.19)
(1.24)

5.93
5.68
3.86
4.02
26.99
5.21
4.78
4.95

6.05
5.93
3.65
3.84
30.30
5.37
4.95
5.07

5.98
5.93
3.48
3.76
29.60
5.50
5.41
5.27

(1.91)
(1.85)
(0.73)
(0.55)
(8.94)
(1.08)
(1.16)
(1.07)

(1.72)
(1.72)
(0.78)
(0.59)
(8.54)
(0.95)
(1.02)
(1.08)

(1.68)
(1.68)
(0.87)
(0.60)
(7.64)
(0.96)
(0.79)
(0.95)

6.21
6.24
3.47
3.82
28.85
5.34
4.82
5.10

6.02
5.70
4.05
3.90
28.82
5.01
4.76
5.08

5.78
5.67
3.70
3.76
28.31
5.15
4.80
4.90

1,
1,
1,
1,
1,
1,
1,
1,

(1.76) 5.78 (1.79) 0.70
(1.53) 5.62 (1.85) 0.38
(0.80) 3.69 (0.68) 0.05
(0.81) 3.77 (0.77) 1.20
(9.49) 27.65 (8.61) 1.43
(1.19) 5.22 (0.92) 0.24
(1.21) 4.81 (1.16) 0.04
(1.13) 5.05 (1.11) 0.02

125
125
122
122
124
125
125
125

125
125
122
122
124
125
125
125

1,
1,
1,
1,
1,
1,
1,
1,

(1.97) 5.87 (1.69) 0.03
(1.91) 5.89 (1.70) 0.05
(0.50) 3.32 (0.70) 2.04
(0.70) 3.71 (0.82) 0.27
(9.45) 27.52 (8.50) 3.65†
(1.14) 5.43 (0.88) 0.42
(1.19) 4.85 (1.16) 0.63
(0.95) 5.05 (1.21) 0.44

df
125
125
122
122
124
125
125
125

F

(1.86) 6.22 (1.60) 3.39† 1,
(1.84) 6.15 (1.59) 1.99 1,
(0.74) 3.40 (0.63) 0.22 1,
(0.86) 3.87 (0.52) 2.28 1,
(9.06) 28.05 (8.50) 0.44 1,
(1.09) 5.54 (0.70) 0.08 1,
(1.24) 4.84 (0.97) 3.97* 1,
(1.16) 5.47 (0.85) 0.10 1,

of Symptoms and Interaction with Messaging
Mental health
Entertainment
Non-elevated
Elevated
Non-elevated
Elevated
η2p
M (SD)
M (SD)
M (SD)
M (SD)

.01
< .01
< .01
.01
.01
< .01
< .01
< .01

< .01
< .01
.02
< .01
.03
< .01
< .01
< .01

<

<
<

<

.03
.02
.01
.02
.01
.01
.03
.01

η 2p
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η2p

Entertainment
Non-elevated
Elevated
M (SD)
M (SD)
F

df

6.03 (1.87)
5.75 (1.70) 6.05 (1.86)
1.16 1, 125
5.89 (1.76)
5.57 (1.80) 6.01 (1.74)
1.39 1, 125
3.76 (0.82)
3.64 (0.73) 3.60 (0.72) < 0.01 1, 122
3.90 (0.62)
3.77 (0.81) 3.80 (0.76)
0.25 1, 122
28.08 (8.58) 27.25 (9.43) 28.63 (8.48)
0.74 1, 124
5.34 (0.89)
5.09 (0.93) 5.39 (1.05)
0.38 1, 125
4.95 (0.99)
4.70 (1.30) 4.90 (1.06)
0.06 1, 125
4.96 (1.08)
5.24 (0.82) 4.93 (1.27)
0.37 1, 125
significant effects are printed in bold.

Mental health
Non-elevated
Elevated
M (SD)
M (SD)

3

1, 125 < .01
6.21 (1.68)
1, 125
.01
5.91 (1.75)
1, 122 < .01
3.78 (0.71)
1, 122 < .01
4.00 (0.51)
1, 124 < .01 29.47 (9.14)
1, 125
.01
5.27 (1.20)
1, 125
.01
4.64 (1.31)
1, 125
.04
5.02 (1.27)
p < .05, ** p < .01, *** p < .001,

df

<
<
<

<
<

.01
.01
.01
.01
.01
.01
.01
.01

η 2p

|

Total
Non-elevated
Elevated
F
M (SD)
M (SD)
Stress symptoms
Attractive
5.98 (1.37)
6.04 (1.53)
0.13
Fun
5.74 (1.56)
5.95 (1.45)
0.77
Affect before
3.72 (0.71)
3.69 (0.78)
0.04
Affect after
3.91 (0.65)
3.86 (0.68)
0.08
Duration play 28.59 (9.24) 28.30 (8.48) < 0.01
Motivation
5.20 (1.10)
5.36 (0.95)
0.94
Autonomy
4.66 (1.30)
4.93 (1.02)
1.49
Competence
5.11 (1.11)
4.95 (1.15)
0.79
a
df = (1,125), b df = (1,124), c df = (1,122), † p < .10, *

Table 5
Continued
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Moreover, we observed that affect was lower prior to, but not after, gameplay
in participants with severe symptoms than in participants without severe symptoms.
Further analyses showed an interaction of time × symptom severity (F(1, 122) = 4.16,
p < .05, η2p = .03), but no three-way interaction: time × game choice × symptom
severity (F(1, 122) = 0.83, p = .36, η2p = .01). Post hoc tests suggested that there was
an increase in affect for participants with severe symptoms (F(1, 122) = 10.30, p <
.01, η2p = .08), but affect did not change for participants without severe symptoms (F(1,
122) = 1.29, p = .26, η2p = .01). In sum, participants with more severe symptoms
experienced less positive affect prior to gameplay, but showed an increase in positive
affect, resulting in equal positive affect for participants with more and less severe
symptoms after gameplay. Symptom severity had no further effects on the dependent
variables.
Depressive Symptoms
Elevated depressive symptoms did not influence game choice either directly (Χ2 (1, n =
129) = 2.69, p = .10) or in interaction with trailer design (Χ2 (1, n = 129) = 1.22, p
= .27), which indicates that there was no difference in the odds for participants with
and without elevated depressive symptoms to select the mental health game (62.7% and
54.3%, respectively).
Also, depressive symptoms did not predict dependent variables except for affect.
Elevated depressive symptoms were related to less positive affect both before and after
gameplay. Further analyses showed that there was an interaction for time × elevated
depressive symptoms on affect (F(1, 122) = 4.40, p < .05, η2p = .04), indicating that
affect became more positive for participants with elevated depressive symptoms (F(1,
122) = 12.45, p < .001, η2p = .09), while affect did not change for participants without
elevated depressive symptoms (F(1, 122) = 0.01, p = .94, η2p < .01). There was no
three-way interaction: time × game choice × elevated depressive symptoms (F(1, 122)
= 3.68, p = .06, η2p = .03). This effect replicates what we previously saw for severe
symptoms.
Anxiety Symptoms
We found no direct effect of anxiety symptoms (Χ2 (1, n = 129) = 0.46, p = .50),
nor an interaction effect of anxiety symptoms × trailer design on game choice (Χ2 (1,
n = 129) = 0.34, p = .56). Thus, anxiety symptoms did not predict how often the
mental health trailer was selected (non-elevated symptoms: 59.5%; elevated symptoms:
59.8%).
Moreover, no main or interaction effects of anxiety symptoms with game choice
were found on gameplay duration, intrinsic motivation, autonomy, competence,
attractiveness, or affect before and after gameplay. However, there was a significant
effect of anxiety symptoms on perceived fun of the trailers, showing that participants
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with elevated anxiety symptoms rated the games as less fun than participants without
these symptoms based on the trailers. Further analyses did not show an interaction
of time × anxiety symptoms (F(1, 122) = 1.29, p = .26, η2p = .01) or a three-way
interaction of time × game choice × anxiety symptoms (F(1, 122) = 0.62, p = .43, η2p
= .01) on affect. Thus, anxiety symptoms did not influence the change in affect after
gameplay.

3

Stress Symptoms
Finally, elevated stress symptoms did not influence the odds of selecting the mental
health or the entertainment trailer directly (Χ2 (1, n = 129) = 2.07, p = .15), nor in
interaction with trailer design (Χ2 (1, n = 129) = 3.25, p = .07). Therefore, it appears
participants with elevated stress symptoms were no more likely to select the mental
health trailer than participants without elevated stress symptoms (58.9% and 60.7%,
respectively).
Furthermore, no significant direct or interaction effects of stress symptoms were
found on gameplay duration, intrinsic motivation, autonomy, competence, perceived
attractiveness, fun, or affect before and after gameplay. Moreover, there was no
interaction of time × stress symptoms (F(1, 122) < 0.01, p = .96, η2p < .01) nor a
three-way interaction of time × game choice × stress symptoms (F(1, 122) = 0.28, p
= .60, η2p < .01) for affect. Thus, participants with elevated stress symptoms did not
react differently to the game than participants without elevated stress symptoms.
Affect
As previous analyses showed that affect only improves in participants with severe symptoms
and participants with elevated depressive symptoms, but not in other participants, we
examined if severe depressive symptoms are driving the effect. Therefore, we performed
RM-ANOVAs for change in affect using only severe symptoms within each type of
mental health symptoms as a predictor. These analyses showed that only those with
severe depressive symptoms increased in affect (F(1, 122) = 5.65, p < .05, η2p = .04),
in contrast to those with severe anxiety (F(1, 122) = 0.82, p = .37, η2p = .01) or severe
stress symptoms (F(1, 122) = 0.06, p = .82, η2p < .01). This significant interaction is
also reflected by the fact that participants with severe depressive symptoms only scored
lower than participants without severe depressive symptoms before gameplay (Msevere =
3.30, SEsevere = 0.18; Mnon-severe = 3.76, SEnon-severe = 0.07; F(1, 122) = 5.62, p < .05, η2p
= .04) and not after gameplay (Msevere = 3.86, SEsevere = 0.17; Mnon-severe = 3.87, SEnon-severe =
0.06; F(1, 122) < 0.01, p = .96, η2p < .01).
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Discussion
The current study examines an important, rarely addressed, factor in the potential
success of therapeutic games: how we present and promote therapeutic games. With
the number of interactive media interventions for mental health growing rapidly, it is
vital to understand how these interventions are going to be accepted outside of research
and clinical settings.
Messaging and Game Choice
Our findings show that young adults with mild to severe mental health symptoms were
almost four times more likely to select a game when it was explicitly promoted as
beneficial for mental health compared to when it was promoted as entertaining. The
most important conclusion we can draw from these results is that explicit mental health
messaging did not deter young adults with mild to severe mental health symptoms from
selecting a game, but in fact made the game more appealing to select. Overall, nearly
60% of participants selected the game they believed to be a mental health game. Given
that regular professional help is sought by only approximately a quarter to a third of
people with a diagnosable disorder (Alonso et al., 2004; Merikangas et al., 2011), it is
encouraging that in a sample with elevated mental health symptoms three in five young
adults showed interest in playing a game that purported to benefit their mental health.
Additionally, the results show that participants were almost six times more likely
to select the game promoted with the mental health message in the detailed trailer as
they were to select the mental health message in the abstract trailer. In our attempt to
create two distinguishable trailers for the same video game we unintentionally created
a version that was perceived as more attractive and fun. Although not manipulated as
such, this incidental finding may suggest that both trailer messaging and trailer design
are important factors in game choice. Accordingly, mental health games will likely be
more successful if their trailer design is equally as appealing or even more appealing than
the design of commercial video games.
Furthermore, exploratory results show that symptom type did not predict game
choice, suggesting that results are not specific to disorders and apply to internalizing
issues in general. Interestingly, the same is found for symptom severity. Thus, youth
with more severe symptoms were not more likely to turn to a mental health game,
while most other studies indicate that people with severe symptoms are more likely to
seek professional help (Merikangas et al., 2011; Sawyer et al., 2012). However, our
result is in line with other studies that have shown that severity of depressive symptoms
had no influence on help-seeking (Chin et al., 2015; Merikangas et al., 2011). Yet,
considering that severe depressive symptoms have been found to decrease informal
help-seeking (Chin et al., 2015; Sawyer et al., 2012), another explanation for our
finding may lie in the undefined nature of mental health games. Mental health games
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may be interpreted as formal, informal or a separate category of help. This may have
resulted in participants reacting to the therapeutic video game differently based on
their interpretation. However, it is also possible that mental health games counteract
existing differences in help-seeking between those with more and less severe symptoms
by decreasing barriers for help (Granic et al., 2014).
Moreover, exploratory analyses showed that the attractiveness and fun young adults
expected of the games based on the trailers was not predicted by symptom severity
or symptom type with the exception of anxiety symptoms. Participants with elevated
anxiety symptoms rated both the entertainment and the mental health game as less fun
based on the trailers than participants without anxiety symptoms. This may indicate that
individuals more prone to anxiety are apprehensive of video games. Alternatively, a
third variable (e.g., intolerance of uncertainty), which influences both the perceived fun
of video games and the level of anxiety symptoms, may explain why participants with
elevated anxiety symptoms expected the games to be less fun irrespective of messaging.
Thus, besides the influence of the trailer design the analyses provided no indication of
why messaging differentially influenced participants. As two in five participants chose the
entertainment game over the mental health game it is meaningful to explore why they may
have made this decision and what may enhance the success of mental health messaging.
First, participants may have experienced reactance or perceived stigma in response to
the mental health trailer (e.g., one participant indicated that the mental health game
suggested that there was ‘something wrong with me’) and therefore may have chosen
the entertainment game instead. Previous research has shown that reactance may be
limited both by warning people ahead of the persuasive intent of a health message (A. S.
Richards & Banas, 2015) as well as by restoring their sense of autonomy after the message
(Bessarabova et al., 2013). Yet, stigma is a broader societal problem, and evoking a sense
of stigma cannot easily be avoided within an explicit mental health message.
Alternatively, participants may have selected the entertainment game to improve
their mood in line with the mood management model (Zillmann, 1988) or to avoid
potential mood damaging effects of the mental health game in line with the escape
model (M. B. Oliver, 2009; Perse, 1998). Both motivations appear plausible. One
participant explained her choice for the entertainment game indicating ‘If everybody
likes it, it is very likely I will like it too’ supporting a mood management perspective.
Whereas another participant argued the mental health game ‘looks frustrating and more
complicated’ supporting an escape perspective. This suggests that explicit mental health
games emphasizing positive game experiences would be even more attractive.
Finally, self-determination theory (Ryan & Deci, 2000b) suggests participants may
have chosen the entertainment game as the mental health game was not in line with
their intrinsic motivations (e.g., one participant explained ‘I did not feel stressed or
bad at the moment’). Though for some individuals beliefs about personal relevance may
depend on their current state, suggesting that the mental health game may be selected
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at another point in time, others may never identify reducing stress as an intrinsic
need. Thus, proclaiming to meet multiple needs may increase the chances of mental
health games matching individual needs. Moreover, it will be valuable to further study
motivations for mental health or entertainment game selection to inform strategies to
attract even more young adults to mental health games.
Game Experience
Besides testing the influence of messaging on game choice, the current study also
looks at how the selected message influenced game experience. Young adults played
Monument Valley for approximately 28 min regardless of game choice, mental health
symptom severity or type. Additionally, as hypothesized, young adults who selected the
mental health game experienced similar intrinsic motivation, autonomy and competence
compared to those who selected the entertainment trailer. In contrast, exploratory
analyses showed that although young adults who selected the entertainment message
experienced similar autonomy, participants with severe symptoms who selected the
mental health message felt more autonomous compared to participants without severe
symptoms, confirming our expectation. In a similar vein but contrary to our expectations,
participants with severe symptoms felt more competent than participants without severe
symptoms, regardless of whether they believed the game was an entertainment or
mental health game.
Finally, as expected, the current study shows that overall participants improved in
affect over time, regardless of the message they selected. However, exploratory results
suggest that this effect was driven by participants with severe depressive symptoms
rather than those with no to moderate depressive symptoms or other severe symptoms.
Thus, although we had expected participants with elevated depressive symptoms to
experience more positive affect, the game increased positive affect only for those youth
who reported severe depressive symptoms.
The current results replicate several of the findings from a previous study in which
a mostly healthy sample of young adults were exposed to either a mental health or an
entertainment-focused introduction message (Poppelaars, Lichtwarck-Aschoff, et al.,
2018). Both studies show that mental health messaging does not influence intrinsic
motivation and affect. Both studies also show that positive affect increased for those with
(severe) depressive symptoms, while there was no change in affect for those without
(severe) depressive symptoms (i.e., using SAM). Perhaps most importantly, the current
findings extend the previous findings by indicating that these effects are particularly
relevant for youth with severe depressive symptoms.
It is promising that those who are most affected by depressive symptoms show at
least a short-term boost in positive affect. In general, people with depressive symptoms
report fewer positive experiences in their daily life (Bylsma et al., 2011; Peeters
et al., 2003) and also have been shown to react with less positive affect to positive
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experiences in experimental settings (Bylsma et al., 2008). However, naturalistic studies
show a mood-brightening effect in people with depressive symptoms, indicating that
they may in fact be more sensitive to positive experiences in daily life and respond
with more positive and less negative affect (Bylsma et al., 2011; Peeters et al., 2003).
Thus, our results are in line with the mood-brightening effect in young adults with
(severe) depressive symptoms. Temporary positive affect may partially explain why
casual commercial games have been shown to reduce depressive symptoms (Russoniello
et al., 2013). That is, according to the broaden-and-built theory, momentary positive
emotions can create an upward spiral, broadening one’s perspective thus allowing one
to seek out positive experiences, leading to more opportunities for positive emotions
(Fredrickson, 2001). This upward spiral could eventually reduce depressive symptoms
as depressed mood is replaced by a more positive mood.
Just like for mood, messaging had no effect on competence. However, exploratory
analyses indicated that participants with more severe symptoms experienced enhanced
competence following gameplay. This may reflect that youth with severe symptoms
selected either the entertainment or the mental health game based on their capacity
to deal with their issues and felt competent in the selection they made. Moreover,
Nezlek and Gable (2001) propose that mental health issues are associated with unstable
self-worth which increases sensitivity to daily events that may reflect on self-worth. As
Monument Valley is designed for successful completion and triumphs are more visible
(i.e., the avatar’s path becomes visible) than failures, participants with more severe
symptoms may experience more pronounced competence after playing Monument
Valley compared to participants with less symptoms and more stable self-worth.
The current study revealed no negative effect of mental health messaging on
autonomy. These results may indicate that the ability to actively choose a game with
a mental health message reduces the potential reactance evoked by the messaging. In
fact, reactance to persuasive messages can be limited by providing a text confirming
an individual's freedom of choice (Bessarabova et al., 2013), and the actual behavioural
choice provided here may be even more successful in re-establishing a sense of freedom
of choice Alternatively, we may hypothesize that the participants who felt that the
mental health message was controlling and who would have therefore experienced less
autonomy in the game, selected the entertainment game and so avoided experiencing
less autonomy. Additionally, both explanations could work in unison.
Moreover, exploratory analyses indicated that when the mental health game was
selected, participants with severe mental health symptoms experienced more autonomy
than participants without severe symptoms. Thus, suggesting that mental health messaging
can stimulate a sense of autonomy. Possibly, participants with severe mental health
symptoms felt the mental health aim to be especially in line with their own values and
motivations, thus leading to an enhanced sense of autonomy when choosing this option.
However, this did not result in the expected accompanying increase in intrinsic motivation.
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Strengths, Limitations and Future Directions
Besides focusing on a societally relevant research question, the current study has some
additional strengths. First, our design is an important strength to highlight. We provided
participants with a controlled choice between an explicit mental health and a stealth
entertainment message that in reality promoted the same game. Participants were able
to freely choose and play the game for as long as they liked (within the study’s timeconstraints) creating a genuine game experience and an objective measure of engagement,
avoiding self-report biases that come with post-game questionnaires. Second, the
counterbalanced presentation of the two trailer designs in which the messages were
shown allowed us to separate the effects of messaging from the perceived attractiveness
of the trailers. Third, we could relate any differences in game play experiences to
messaging because all players played the same commercial game and because there was
no contamination of any in-game mental health content, as would be the case with
most existing therapeutic games. Finally, the current study included at-risk participants
with elevated mental health symptoms, arguably the most relevant target audience for
therapeutic games. Thus, our sample is likely representative of the audience who would
be seeking such games and serious game designers with mental health targets would
benefit from incorporating our messaging results.
Naturally, the study also has a number of limitations. The sample overrepresented
highly educated young adults, females, and social science students due to our recruitment
strategy. Highly educated social science students may be more open to and curious
about innovative mental health interventions, which may have inflated the interest for
the mental health game. Similarly, women may potentially be more attracted to mental
health games than men, as a recent review indicates that gender influences gaming
motives and behaviour (Veltri et al., 2014), which could have skewed our results. Thus,
it is advisable for future research to include men and women equally, to target a more
diverse group of young adults, as well as to target other age groups as children may
react differently to messaging.
Another limitation to consider is the experimental setting in which participants
selected and played the game. First, the length of the experiment limited gameplay to
a single session under 45 min. Vital differences in gameplay patterns between mental
health and entertainment games may only become visible when repeated gameplay is
possible and sessions are not artificially limited. Therefore, future research is needed
that observes naturalistic gameplay over a matter of weeks or even months.
Second, participants may still have selected a different game than they would have
outside the lab due to several experimental factors. The choice within the experiment
was limited to two games, rather than the reality of almost unlimited video game
choice, in which one mental health game may not even attract enough attention to
be considered as an option. Moreover, participants may have behaved in a socially
desirable way when choosing a game, knowing that their choice was recorded. On
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the one hand, participants may have assumed that selecting the mental health game
(i.e., an uncommon game type) was preferred by the experiment leader. On the other
hand, participants may have felt that selecting the mental health game indicated needing
a therapeutic intervention and therefore selected the more normative entertainment
game. A final way the experimental setting may limit the generalizability of this study is
the fact that the experimental environment may have encouraged participants to make
a more thoughtful choice, potentially anticipating that they would have to explain their
choice. In everyday situations, game choice may be a more instinctive choice (i.e., based
on unconscious decision processes) as well as a more implicit choice (i.e., multiple
games may be played and selecting game X does not rule out playing game Y).
Consequently, future research exploring more promotion channels for therapeutic
games and the relative success of explicit and stealth messaging will be valuable. Youth
can be recommended video games through a myriad of sources such as friends, blogs,
forums, online video game stores (e.g., Steam), video game news and review sites
and popular video game players who demonstrate games online (e.g., on YouTube
or Twitch). Research on any of these sources of recommendations can help clarify if
messaging may need to be adapted per situation. Additionally, alternative messaging may
be explored. For example, messaging may combine entertainment and mental health
messaging in various proportions or alternatively explicit messaging may describe causes
of mental health issues rather than the effects of the game. A recent study shows that
young adults believed a mental health app to be more useful and had higher intentions to
use it if a prior message emphasized internal causes of depression (Khan & Peña, 2017).
Furthermore, in real-life youth may only play a video game after receiving
recommendations from multiple sources (e.g., a friend, review site, and popular gamer
recommending the same game) and future research may study this complexity (see
Konijn et al., 2013 for methods to use YouTube for research purposes). In order to
enhance the generalizability of the research results further, researchers may provide
more choice to youth. Certainly, if youth are presented with an entire webpage of
video games, which may easily contain 50 video games, the chances of them selecting
a single mental health game will be lower than the almost 60% found in the present
study. However, given the fact that youth would not necessarily only play one game
recommended on such a page, it will be critical to see if youth will consider mental
health games in such a scenario and what aspects influence the likelihood for youth to
play therapeutic games.
In addition to messaging, individual characteristics besides symptoms may also
influence game choice and experience. The current study did not assess if participants
were diagnosed with a mental health disorder nor if they themselves believed that they
had a mental health disorder. Participants who are aware of a mental disorder may
be more likely to select a mental health game as they feel that is meant for them in
comparison to participants who do not identify their symptoms as a coherent mental
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issue. Additionally, game choice is likely affected by personal motivational factors, the
individual’s beliefs concerning the value of video games and their beliefs about mental
health disorders. For example, someone who considers video games violent and a waste
of time may be much less likely to find a mental health game credible than someone
who believes video games can be educational and foster social connections. Similarly,
the stigma that one experiences surrounding mental health or the extent to which one
believes mental disorders cannot effectively be treated can limit the effectiveness of
mental health messages. Thus, future research may examine which individual factors
influence the choice between explicit and stealth messaging.
Finally, future research will need to study the effects of messaging on game
effectiveness. Naturally, games that are not played cannot be effective. However, while
maintaining the attractiveness of the game, the promotion may also aim to enhance
effectiveness. Intrinsic motivation for playing a game may enhance its effectiveness.
Furthermore, explicit mental health messaging promising health benefits may enhance
the effectiveness of therapeutic games through the positive expectations of the player
(Enck et al., 2013).
Conclusion
Therapeutic games, other serious games (e.g., educational games), and other selfadministered interventions will have the biggest impact if they are widely available
and can motivate people to seek out and stay engaged in these interventions. Thus,
it is critical to consider how messaging in the promotion of therapeutic games can
attract youth and support an immersive game experience. The current study indicates
that once effective therapeutic games targeting youth outside of a clinical setting are
developed, these games may indeed be attractive to youth, especially when promoted
in an engaging trailer that includes an explicit mental health message.
This study has several implications for the design of games that target a wide range
of mental health issues and the messaging used in these games. First, as youth with
the most severe symptoms in our study were found to have a better game experience
in terms of autonomy, competence, and affect, special attention needs to be paid to
youth with mild to moderate symptoms. When designing therapeutic games for youth
with mild to moderate symptoms, supporting autonomy and competence either in game
design or in promotional messaging is especially important, given that these factors
predict a more positive game experience (Ryan et al., 2006). Second, designers of
therapeutic games may search for ways to improve mood for youth without severe
depressive symptoms to enhance engagement. This is especially important if the game’s
effectiveness relies partially on short-term increases in mood. Finally, this study indicates
that elevated anxiety symptoms were related to expecting less fun from video games.
Thus, it may valuable for those developing anxiety reducing therapeutic games to study
if promoting these games in a different way makes them appear more fun and thereby
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allows youth to take the initiative to play therapeutic games.
Many research questions remain regarding the promotion of therapeutic games,
but so far the results support the idea that explicitly marketing games as beneficial to
mental health may not turn youth away from these games. Instead, they may provide
youth with the opportunity to improve their well-being in an autonomous and engaging
manner.
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Abstract

4

Anxiety and depression are the most prevalent mental health disorders among young
adults, leading to debilitating outcomes. Recently, there has been an increasing interest
in the use of video games to prevent and treat mental health problems. Insight into the
motivational factors that influence game selection and engagement will inform us on
how to tailor the promotion of mental health games. The primary aims of the current
study were to examine whether motivation to change, emotion mindset, and stress
mindset influenced (a) the choice for, and (b) engagement with, a game promoted as
a mental health game. The secondary aim was to examine whether emotion and stress
mindsets changed after playing a game promoted as a mental health game.
Young adults (n = 129; 95 women; 82.2% university students) with elevated mental
health symptoms viewed two trailers, in which the same commercial video game was
presented as a mental health game and as an entertainment game.
Results showed that motivation to change and mindsets did not influence game
choice, and participants who chose the mental health trailer played the game for a
similar period of time as participants who chose the entertainment trailer, regardless of
their motivation to change or mindsets. Additionally, after gameplay participants who
chose the mental health trailer reported a decrease in the belief that the effects of stress
are debilitating. These results suggest that video games aiming to improve mental health
may benefit from promoting the game’s mental health benefits.
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Anxiety and depression are the most prevalent mental health disorders among young
adults, with up to 11.7% and 15.6% of young adults reporting, respectively, an anxiety
disorder or major depressive episode in the past year (de Graaf et al., 2012; Kessler
& Walters, 1998). These mental health disorders lead to high societal costs, as well
as debilitating and often devastating long-term outcomes for the individual (World
Health Organization, 2001). Recently, there has been a strong increase in the use of
e-health applications to prevent and treat mental health problems, including – but not
limited to – video games for mental health. Video games have been proposed as a
viable alternative for delivering interventions, due to their natural appeal and intrinsic
motivational characteristics (Fleming et al., 2017; Granic et al., 2014; Kazdin, 2015).
Games may have the potential to engage individuals and keep them engaged for longer
periods of time than conventional programmes. Additionally, video games can be a costeffective alternative because of their potential for scalability, reaching individuals most
in need with little cost and effort (for recent reviews see e.g., Eichenberg & Schott,
2017; Lau et al., 2017).
Despite these proposed advantages of mental health games, limited research has
examined uptake and adherence among individuals with mental health symptoms
(Fleming et al., 2018; Fleming et al., 2016). Additionally, we do not know how
individuals with different motivations engage with mental health games (Fleming et al.,
2017). Knowledge about whether and how motivational factors influence the selection
of, and engagement with, mental health games will allow us to tailor the promotion
of mental health games such that we can optimize uptake and adherence, eventually
broadening the impact of mental health games on population mental health. The primary
aims of the current study were to examine how motivational factors influence (a) the
willingness to play, and (b) subsequent levels of engagement with, a game promoted as
a mental health game, among young adults with mental health symptoms. The secondary
aim was to examine whether mindsets change after playing a game promoted as a mental
health game.
Motivation to Change
Motivation to change refers to individuals’ willingness to change symptoms or problems
they are experiencing. In the clinical literature, motivation to change has been identified
as an important predictor for help-seeking, treatment engagement, adherence, dropout,
and treatment outcomes (e.g., Beitman et al., 1994; Brogan et al., 1999; Dozois et
al., 2004; Lewis et al., 2012; Lewis et al., 2009; Lichtenberg & Hummel, 2000; May
et al., 2007; Norcross et al., 2011; Prochaska & Norcross, 2001; S. Taylor et al.,
2012; Vogel et al., 1997 in Greenstein et al., 1999). In the transtheoretical model
(TTM) of behavioural change (Prochaska & DiClemente, 1982) motivation to change is
conceptualized as a process that involves progression through five stages (Norcross et al.,
2011): (1) precontemplation (not being aware of any problems, no intention to change
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behaviour), (2) contemplation (awareness about problems that need to be changed),
(3) preparation (intention to seek help), (4) action (actively working on behavioural
change), and (5) maintenance (preventing relapse and continuing to implement newly
learned skills). The TTM proposes that clients’ treatment adherence and engagement,
as well as outcomes depend on the client’s stage of motivation.
Previous research among university students with self-identified anxiety issues found
that higher precontemplation scores were associated with reduced help-seeking and
that higher contemplation, action and maintenance scores were associated with greater
help-seeking (Dozois et al., 2004). In addition, research among psychotherapy patients
has found that higher precontemplation, lower contemplation, and lower action scores
were associated with premature termination of therapy (Brogan et al., 1999; Derisley &
Reynolds, 2000; Dozois et al., 2004; Smith et al., 1995). Based on this literature, we
expected that motivation to change would also influence individuals’ willingness to play,
and engagement with, a game promoted as a mental health game.
4
Emotion and Stress Mindsets
Two other important motivational factors that might influence individuals’ willingness
to play, and engagement with, a game promoted as a mental health game are their
mindsets about the malleability of emotions (i.e., emotion mindset) and the nature
of stress (i.e., stress mindset). Individuals with a fixed emotion mindset believe that
emotions are not changeable and cannot be controlled. Individuals with a growth emotion
mindset believe that emotions are malleable and can be changed with effort, experience,
and help from others (Dweck, 2000; Tamir et al., 2007). Regarding stress mindset,
individuals with a stress-is-enhancing or stress-is-debilitating mindset experience stress as
enhancing or debilitating, respectively, for health, performance, and personal growth
(Crum et al., 2013). The concept of mindsets is based on Dweck’s (1999) framework
in which it is proposed that mindsets – also called implicit theories – determine one’s
goals, action tendencies, beliefs about effort, and predict one’s reaction to setbacks
(Dweck, 2017a, 2017b). This makes mindsets an important motivational factor for
behaviour (Burnette et al., 2013; Dweck, 2017a), presumably influencing help-seeking
and treatment engagement (Burnette et al., 2019; Schroder et al., 2015).
Changing Mindsets
Because mindsets have been thought of as both trait-like and changeable (Dweck, 2008,
2017a) and day-to-day experiences may change one’s mindset, the secondary aim of the
current study was to examine whether emotion and stress mindsets change after playing
a game promoted as a mental health game. Previous research has shown that mindsets
can be changed through surprisingly brief interventions, such as watching short video
clips, reading an article or performing a short writing exercise (Aronson et al., 2002;
Chiu et al., 1997; Crum et al., 2013; Dweck, 2008; Miu & Yeager, 2014; Yeager et
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al., 2014). Other research however suggests that these interventions may not work for
everyone and in fact show strongest effects for individuals who are at-risk or confronted
with (mental health) challenges (Burnette et al., 2013; Dweck, 2011; Sisk et al., 2018;
Yeager et al., 2019). It might be that selecting and playing a game that is promoted for
its mental health benefits, changes one’s emotion and/or stress mindset.
Hypotheses and Design
The primary aims of the current study were to examine how motivation to change,
emotion mindset, and stress mindset influenced (a) the choice for, and (b) engagement
with, a game promoted as a mental health game. Based on the motivation to change
literature, we hypothesized that individuals with lower precontemplation scores, and
higher contemplation, action, and maintenance scores would (a) be more likely to
select (Batterham et al., 2008) and play a game promoted as a mental health game, and
(b) would play the game for a longer period of time. Regarding emotion mindset, we
hypothesized that individuals with a growth emotion mindset would (a) be more likely
to select and play a game promoted as a mental health game than individuals with a fixed
emotion mindset, and (b) would play the game for a longer period of time, because
individuals with a growth emotion mindset believe that emotions can be changed, are
willing to confront challenges, and persist to reach their goal. Because a game aimed at
stress and/or emotion management may imply confrontations with stress, we further
hypothesized that individuals with a stress-is-debilitating mindset would (a) be less likely
to select and play a game promoted as a mental health game than individuals with a
stress-is-enhancing mindset, and (b) would play the game for a shorter period of time.
The secondary aim of the current study was to examine whether emotion and stress
mindsets change after playing a game promoted as a mental health game. By making
the mental health benefits of a game explicit, players are presumably more aware of
changes in emotions and their stress level, which could have an influence on their
mindset concerning the malleability of emotions and/or the nature of stress. Hence,
we hypothesized that playing a game promoted as a mental health game would lead to
changes in participants’ emotion and stress mindsets as a result of the game experience.
In the current study, participants were young adults with elevated levels of mental
health symptoms. Participants viewed two trailers, in which the same commercial video
game was presented as a mental health game and as an entertainment game. Although
participants believed they could choose between two different games, both trailers
portrayed the same commercial video game, which allowed us to attribute differences
in gameplay duration (as an indication of engagement) to the mental health message,
while holding game content equal. The current study was part of a larger study on
the impact of different messaging types on the choice and experience of mental health
games. A previous publication on this dataset (Poppelaars, Wols, et al., 2018) showed
that young adults with elevated mental health symptoms were 3.71 times more likely
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to select the game introduced as having mental health benefits than the game with the
entertainment message.

Method

4

Participants
Participants were 155 young adults (Mage = 21.48, SDage = 3.36) with elevated levels
of mental health symptoms. Of these 155 participants, 26 were excluded from the
analyses because a) they realized that the two trailers were about the same game and/
or b) knew the (broader) aim of the study, leaving 129 participants (95 women) for
data analyses. Excluded participants reported to be playing video games for more hours
per week (M = 7.83, SD = 10.19) than included participants (M = 4.25, SD = 6.77;
t(29.60) = -1.72, p = .096), presumably making it more likely for them to notice that
the two trailers were about the same video game. Based on a-priori power analyses
(power = 80%, α = 0.05, medium effect size), at least 128 participants were required
for the analyses.
Participants included in the analyses were between 18 and 31 years old (Mage =
21.33, SDage = 3.20) during screening and 49.6% of the participants were born in
the Netherlands, 29.5% in Germany, 13.2% elsewhere in Europe, and 7.8% outside
Europe. Most participants (82.2%) were currently enrolled in a university program,
of which 56.0% studied psychology. Participants indicated playing video games for on
average 4.25 h (SD = 6.77) per week. Almost half of the participants (48.8%) did not
play video games at all in an average week, 27.9% indicated playing video games up to
7 h a week, and 23.3% played video games for more than 7 h a week.
Procedure
Participants were recruited through the university’s participant pool system, by handing
out flyers at lectures, and by putting up posters/advertisements on campus and on
Facebook. The current study consisted of an online screening questionnaire to assess
eligibility and — if participants showed elevated mental health symptoms and were
unfamiliar with Monument Valley — a subsequent experiment in the lab.
In the online screening, participants (n = 648) first read information about the
study and gave active consent for the screening prior to filling in the questionnaires.
Participants filled out questionnaires regarding demographics, mental health symptoms,
motivation to change, mindsets, and video gaming habits. The screening also included
filler items on academic performance to disguise the aim of the screening and to avoid
demand characteristics. Participants were invited to the lab if they had elevated mental
health symptoms (see measures below) and if they were not familiar with the game
that was used in the experiment. The online screening took approximately 15 min and
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participants filled out the online screening on a voluntarily basis or in exchange for
course credits.
Eligible participants (n = 264) were invited to come to the lab within two weeks
after filling out the screening questionnaire (range 1 to 20 days, M = 8.15, SD = 4.52).
This invitation was accepted by 155 participants who received information about the
study set-up and signed informed consent for the experiment. During the experiment,
participants first filled out two questions about their mood, and subsequently watched
two trailers after which they had to choose one of the games. Although participants
believed they had two game options to choose from, both trailers portrayed the same
commercial video game (Monument Valley; Ustwo Games, 2014a). The two trailers
promoted the game through different graphic design, musical elements, font choice, and
editing style, as a mental health or entertainment game.
After participants made their choice, they rated the attractiveness and fun of each
game based on the trailers and played Monument Valley on a tablet (a 10.1-inch
Samsung Galaxy Tab 3, GT-P5210). Participants were free to decide how long they
wanted to play the game. To ensure that participants did not exceed the 60 min time
limit for the experiment we asked them to move onto the questionnaire about 50 min
into the experiment (i.e., after approximately 40 min of gameplay) in case they had
not done so.
After gameplay, participants filled out questions about, respectively, their mood,
intrinsic motivation, autonomy and competence, evaluation of the game and whether
they wanted to participate in a raffle to win the game, as well as questions regarding
their mindsets, the manipulation check and the promotional message of the trailers.
In exchange for their participation, participants received course credits or a €10,- gift
certificate. Full debriefing was done via email after completion of the study. The Ethics
Committee Social Sciences of the university (code number: ECSW2017-3001-461a)
approved the study protocol.
Experimental Manipulation: Monument Valley, Trailers and Messaging
Monument Valley is a commercial 3D puzzle game (Ustwo Games, 2014a) inspired by
the optical illusions of M.C. Escher (see Figure 1). The game has received excellent
reviews on gaming websites and has won several awards (e.g., the Apple Design Award
in 2014 and the Apple iPad game of the year in 2014). The game’s aim is to guide
the protagonist, Princess Ida, through mazes of impossible objects and optical illusions.
Players progress through the game by rotating and manipulating the architecture and
geometry of the game world (Ustwo Games, 2014b). The game consists of several
levels that could be finished in approximately 1.5 h.
We used Monument Valley because it is designed for players with various levels
of game experience (Ustwo Games, 2014b). By balancing difficulty and enjoyment the
developers aimed to create a game “that would excite the player, but never frustrate”
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(https://ustwo.com/work/monument-valley). Although the game was not designed
with a therapeutic aim, we believe that presenting the game with a mental health
message would be credible because of the relaxed atmosphere and the way in which the
game illustrates problem solving.
Figure 1
Screenshots from the Video Game Monument Valley

4

Note. The player’s aim is to have the avatar in white reach the top of the building. On the left, the current
path seems to be a dead end. On the right is the same building after rotating it counter clockwise. By
rotating the building the visual illusion is created that the dead end connects to another path section,
allowing the avatar to move on. These images are reproduced from Monument Valley by Ustwo Games
(2014a) with the permission of the copyright holder Ustwo Games.

In order to attribute differences in gameplay duration to the mental health message
while holding game content equal, two 1-minute trailers were created based on screenshots
of Monument Valley. We will refer to these trailers as the detailed and the abstract trailer
(see Figure 2). The trailers were different in several aspects to give the impression that
the trailers portrayed two different games. The detailed trailer had screenshots of detailed
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graphical designs, faster music, AR BONNIE font for the trailer text, and an editing
style focused on slowly moving across the pictures. The abstract trailer had screenshots
of abstract graphical designs, slower music, Gloucester MT font for the trailer text, and
an editing style focused on zooming in or out of the pictures. Based on a pilot study (n
= 22) we slightly adapted the two trailers to further improve attractiveness and enhance
their differences (for more details, see Poppelaars, Wols, et al., 2018).
Figure 2
Screenshots from the Two Trailers of Monument Valley

4

Note. On the left, a screenshot from the detailed trailer. On the right, a screenshot from the abstract trailer.
These images have been adapted from Monument Valley by Ustwo Games (2014a) with the permission of
the copyright holder Ustwo Games.

These two 1-minute trailers were filled with two different messages: a mental
health message or an entertainment message. Each message consisted of five sentences,
with the first sentence in both messages introducing the game as appealing. The mental
health message emphasized beneficial effects of the game on players’ mental health
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and included the following sentences: “perfect for a single marathon playthrough”,
“learn to manage stress more efficiently”, “therapeutic insights for emotional mastery”,
“both challenging and relaxing”, and “recommended by games for mental health”. The
entertainment message emphasized the entertainment value of the game and that the game
was highly acclaimed. The following sentences were included in the entertainment
message: “a game you must play”, “think outside the box to solve intricate puzzles”,
“9/10 Polygon 5/5 Touch Arcade”, “almost impossibly gorgeous”, and “iPad game of the
year”. By using two experimental conditions, we counterbalanced between participants
which trailer design (i.e., the detailed or abstract trailer) contained the mental health
message and which trailer design contained the entertainment message. Participants
were randomly assigned to one of the two conditions. In condition 1, participants
(n = 66) saw the detailed trailer with the mental health messages (see https://www.
youtube.com/watch?v=N17yM7c2gu4) and the abstract trailer with the entertainment
messages (see https://www.youtube.com/watch?v=eXm0_N_h02w). In condition 2,
participants (n = 63) saw the abstract trailer with the mental health messages (see
https://www.youtube.com/watch?v=D5xOB3OFPxQ) and the detailed trailer with the
entertainment messages (see https://www.youtube.com/watch?v=UX9fYmWwb24).
In both conditions, the trailers were shown in random order.
Measures
Mental Health Symptoms
The Depression Anxiety Stress Scale (DASS-21; P. F. Lovibond & S. H. Lovibond,
1995; Dutch translation from De Beurs, 2010) was used during screening to assess
mental health symptoms. This scale consists of three subscales with seven items each to
measure depressive symptoms (e.g., “I felt that life was meaningless”; α = .83), anxiety
symptoms (e.g., “I felt I was close to panic”; α = .70), and stress symptoms (e.g., “I
found it hard to wind down”; α = .79). Participants answered all items on a 4-point
Likert scale indicating to what degree each statement applied to them during the past
week, with 0 = did not apply to me at all, 1 = applied to me to some degree, or some of the
time, 2 = applied to me to a considerable degree, or a good part of the time, and 3 = applied
to me very much, or most of the time. Participants were selected for the experimental part
of the study based on having at least mildly elevated mental health symptoms on one
or more of the subscales, indicated by a summed score of at least 5 for depression, at
least 4 for anxiety, or at least 8 for stress (De Beurs, 2010).
Motivation to Change
The University of Rhode Island Change Assessment (URICA; McConnaughy et al.,
1983; Dutch translation from De Jonge et al., 2002) was used during screening to assess
motivation to change. The questionnaire consists of four subscales with eight items
each, measuring the four primary stages of change within the TTM: precontemplation
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(e.g., “As far as I am concerned, I don’t have any problems that need changing”;
α = .77), contemplation (e.g., “I have a problem and I really think I should work at it”;
α = .80), action (e.g., “I am really working hard to change”; α = .88), and maintenance
(e.g., “I am trying to prevent myself from having a relapse of my problem”; α = .85).
The URICA measures only the four stages that have been supported by research among
psychotherapy clients and therefore does not include the preparation stage as proposed
in the TTM (McConnaughy et al., 1989; McConnaughy et al., 1983).
In its original form, eight items of the URICA refer to the specific treatment setting a
patient is currently in. Because we administered the questionnaire in a community sample
outside of a treatment context, we slightly adapted the wording of these items so that they
would fit with both individuals currently considering treatment and individuals currently
not considering treatment. For example, the item “Maybe this place will be able to help
me” was changed into “Maybe someone or something will be able to help me”. Participants
indicated on a 5-point Likert scale to what extent they agreed with the statements,
ranging from 1 (strongly disagree) to 5 (strongly agree). Only participants that indicated to
have at least mildly elevated mental health symptoms filled out the URICA. Participants
were instructed that when the statement referred to “their problem” they should answer
in terms of the behaviours, feelings or situations they had identified in the previous
questionnaire (i.e., the DASS-21). An average score for each subscale was calculated.
Emotion Mindset
The Theory of Emotions Scale (Tamir et al., 2007) was used during screening (pre-test)
and after gameplay (post-test) to assess implicit theories of emotions. The questionnaire
was translated into Dutch using a forward-backward method; two researchers translated
the questionnaire into Dutch and a third researcher translated it back. Any discrepancies
were resolved through discussion. The scale consists of two items measuring the
incremental dimension (e.g., “If they want to, people can change the emotions that
they have”) and two items measuring the entity dimension (e.g., “The truth is, people
have very little control over their emotions”). Participants indicated to what extent they
agreed with the statements on a 5-point Likert scale, ranging from 1 (strongly disagree)
to 5 (strongly agree). The two entity items were reverse-scored and a mean score across
all items was calculated (αpre-test = .72 and αpost-test = .79), such that higher scores indicated
a growth mindset (i.e., believing that emotions are malleable).
Stress Mindset
The Stress Mindset Measure-General (SMM-G; Crum et al., 2013) was used during
screening (pre-test) and after gameplay (post-test) to assess beliefs about the enhancing
and debilitating nature of stress. We translated the questionnaire into Dutch using a
forward-backward method. The scale consists of four items measuring negative beliefs
about stress (e.g., “Experiencing stress depletes my health and vitality”) and four items
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measuring positive beliefs about stress (e.g., “Experiencing stress facilitates my learning
and growth”). Participants indicated on a 5-point Likert scale to what extent they agreed
with the statements, ranging from 0 (strongly disagree) to 4 (strongly agree). The four
negative items were reversed and a mean score across all items was calculated (αpre-test =
.78 and αpost-test = .84), such that higher scores indicated a stress-is-enhancing mindset.
Game Choice
The variable game choice represents participants’ choice with regard to the promotional
messaging (i.e., mental health or entertainment) regardless of the specific trailer (i.e.,
detailed or abstract) that incorporated that message.

4

Gameplay Duration
As an indication of engagement with the game, gameplay duration was measured using
the Funamo Parental Control app (Funamo Inc., 2016) on the tablets, which tracked
how long Monument Valley was open for each participant. In case gameplay duration
measured by Funamo was incorrect (e.g., when participants did not close Monument
Valley when they continued with the questionnaire), we used the time from an invisible
timer on the questionnaire page which tracked when participants continued with the
questionnaire. For one participant gameplay duration could not be obtained as both
methods proved incorrect. In addition, a standard maximum gameplay duration (i.e.,
40.38 min) was given to participants who were prompted by the researcher to move on
to the questionnaire due to time constraints (n = 25) and to participants who exceeded
that standard duration without being stopped (n = 2). For more details see Poppelaars,
Wols and colleagues (2018).

Results
Descriptive Statistics
Table 1 presents the descriptive statistics for the total sample and for each experimental
condition. Randomization was successful as there were no differences between
experimental conditions in age, gender, birth country, weekly video gameplay, mental
health symptoms, motivation to change subscales, and emotion and stress mindset at
pre-test. However, participants were more likely to choose the mental health message
when it was portrayed in the detailed trailer (experimental condition 1) than when it
was portrayed in the abstract trailer (experimental condition 2; for information and
discussion see Poppelaars, Wols, et al., 2018). Therefore, we controlled for experimental
condition in the analyses that predicted game choice and gameplay duration, and in the
analyses examining the changes in emotion and stress mindsets.
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Table 1
Means and Standard Deviations or Percentages of the Demographic and Study Variables for the Total
each Experimental Condition
Condition
Total
Detailed
Abstract
trailer with
trailer with
mental health mental health
messaging
messaging
M/% (SD) M/% (SD) M/% (SD) χ2 / t
Age
21.33 (3.20) 21.56 (3.06) 21.10 (3.35) 0.83
Gender
0.06
Female
73.6%
72.7%
74.6%
Male
26.4%
27.3%
25.4%
Birth Country
5.93a
Netherlands
49.6%
53.0%
46.0%
Germany
29.5%
24.2%
34.9%
Elsewhere in Europe
13.2%
18.2%
7.9%
Outside Europe
7.8%
4.5%
11.1%
Weekly hours of video gameplay 4.25 (6.77) 4.83 (7.52) 3.63 (5.87) 1.01
Depressive symptoms
6.02 (3.92) 6.30 (4.16) 5.71 (3.67) 0.85
Anxiety symptoms
5.12 (3.41) 5.52 (3.75) 4.70 (3.00) 1.36
Stress symptoms
8.24 (3.85) 8.35 (4.04) 8.13 (3.67) 0.33
Motivation to change
Precontemplation
2.21 (0.58) 2.29 (0.64) 2.12 (0.50) 1.65
Contemplation
3.58 (0.58) 3.55 (0.63) 3.60 (0.53) -0.52
Action
3.21 (0.70) 3.11 (0.71) 3.32 (0.67) -1.71
Maintenance
3.06 (0.71) 3.03 (0.67) 3.08 (0.76) -0.38
Emotion mindset
Pre-test
3.21 (0.77) 3.24 (0.83) 3.17 (0.71) 0.53
Post-test
3.16 (0.78) 3.17 (0.82) 3.15 (0.74) 0.09
Stress mindset
Pre-test
1.55 (0.59) 1.62 (0.59) 1.48 (0.58) 1.39
Post-test
1.59 (0.64) 1.66 (0.63) 1.51 (0.65) 1.36
Game choice
20.49
Mental health
59.7%
78.8%
39.7%
Entertainment
40.3%
21.2%
60.3%
Gameplay duration in minutes
28.48 (8.85) 29.31 (9.16) 27.60 (8.50) 1.09
a
one cell (12.5%) had an expected count less than 5.

|

99

Sample and for

df
127
1

p
.41
.81

3

.12

122.20
127
127
127

.31
.40
.18
.75

121.79
127
127
127

.10
.60
.09
.71

127
127

.60
.93

127
127
1

.17
.18
<.001

126

.28

Overall, 77 of the 129 participants (59.7%) selected the trailer with the mental
health message. No significant differences in game choice were found between females
and males (χ2 (1) = 1.80, p = .180). On average, participants played Monument Valley
for 28.48 min (SD = 8.85), with a range of 12.77 to 40.38 min. Table 2 presents means
and standard deviations of the study variables by game choice. Participants choosing the
mental health trailer and participants choosing the entertainment trailer did not differ in
mental health symptoms, motivation to change subscales, emotion mindset at pre- and
post-test, stress mindset at pre- and post-test, and gameplay duration.
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Table 2
Means and Standard Deviations of the Study Variables per Game Choice
Game choice
Entertainmentb
Mental healtha
M
(SD)
M
(SD)
Depressive symptoms
6.19
(3.94)
5.75
(3.92)
Anxiety symptoms
5.43
(3.88)
4.65
(2.54)
Stress symptoms
8.34
(3.96)
8.10
(3.71)
Motivation to change
Precontemplation
2.20
(0.60)
2.21
(0.56)
Contemplation
3.63
(0.56)
3.49
(0.61)
Action
3.19
(0.73)
3.24
(0.65)
Maintenance
3.09
(0.69)
3.00
(0.75)
Emotion mindset
Pre-test
3.19
(0.75)
3.24
(0.80)
Post-test
3.17
(0.73)
3.15
(0.86)
Stress mindset
Pre-test
1.54
(0.56)
1.57
(0.63)
Post-test
1.68
(0.61)
1.45
(0.67)
Gameplay duration
28.74
(8.87)
28.10
(8.90)
a
n = 77. b n = 52.

t

df

p

-0.63
-1.37
-0.35

127
.53
126.92 .17
127
.73

0.44
-1.33
0.39
-0.69

127
127
127
127

.97
.19
.70
.49

0.34
-0.08

127
127

.73
.93

0.25
-1.94
-0.41

127
127
126

.80
.06
.69

Finally, Table 3 presents Pearson correlations between all study variables. Emotion
mindset at pre-test and emotion mindset at post-test were strongly positively associated,
as were stress mindset at pre- and post-test. Moderate to large positive associations
were found between depressive symptoms, anxiety symptoms, and stress symptoms.
Regarding motivation to change, moderate to large negative associations were found
between precontemplation and the other three subscales. In addition, contemplation,
action, and maintenance were strongly positively associated with one another. Depressive
symptoms were moderately positively associated with contemplation and maintenance.
Stress symptoms were weakly negatively associated with emotion mindset at pre-test
and weakly positively associated with contemplation. Finally, emotion mindset at pretest was weakly negatively associated with maintenance.
Predicting Game Choice and Gameplay Duration
To examine whether motivation to change, emotion mindset and stress mindset influenced
the choice for a game promoted as a mental health game, two binary logistic regression
analyses were performed to predict game choice. One analysis used the motivation to
change subscales as independent variables and the other analysis used emotion and stress
mindsets at pre-test as independent variables. Experimental condition was included as a
control variable in both analyses. Statistical assumptions were tested and met. Contrary
to expectations, motivation to change subscales, emotion mindset, and stress mindset
did not significantly predict game choice (see Tables 4 and 5).

Table 3
Pearson Correlations between the Study Variables
1.
2.
3.
4.
1. Depressive symptoms
2. Anxiety symptoms
.24**
3. Stress symptoms
.35***
.56***
4. Precontemplation
-.14
.07
-.06
-.05
.18*
-.52***
5. Contemplation
.27**
6. Action
.09
-.04
.11
-.43***
7. Maintenance
.33***
-.01
.17†
-.37***
8. Emotion mindset pre- -.17†
-.13
-.18*
-.00
test
9. Emotion mindset post- -.07
-.08
-.17†
.03
test
10. Stress mindset pre-test
.03
.06
-.01
.15
11. Stress mindset post-test -.10
.01
-.16†
.07
12. Gameplay duration
.03
-.10
.02
-.06
Note. Partial correlations controlling for gender showed similar results.
* p < .05. ** p < .01. *** p < .001. † p < .10.
.61***
.03
.06
-.02
-.07
-.02

-.07
-.09
-.02
.04

6.

.46***
.59***
-.09

5.

.71***
-.01
.03
.07

-.16†
-.08
.02

8.

-.13

-.19*

7.

.00
.01
.04

9.

.62***
-.06

10.

-.08

11.
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Table 4
Results from a Binary Logistic Regression Predicting Game Choice from Motivation to Change Subscales
B
eB
SE B
Wald’s χ2
df
P
Constant
-2.33
2.22
1.10
1
.29
0.10
1.78
0.41
18.46
1 < .001
5.92
Experimental conditiona
Precontemplation
0.01
0.42
0.00
1
.99
1.01
Contemplation
0.66
0.47
1.91
1
.17
1.93
Action
-0.19
0.38
0.26
1
.61
0.82
Maintenance
0.05
0.39
0.02
1
.89
1.06
Test
χ2
df
P
Omnibus test of model coefficients
24.30
5
< .001
Goodness-of-fit test
Hosmer & Lemeshow
4.75
8
.78
Note. Dependent variable game choice was coded as 0 = entertainment, 1 = mental health. -2 Log
likelihood = 149.65. Cox and Snell R2 = .17. Nagelkerke R2 = .23. When gender was included
as a control variable, similar results were found and gender was not a significant predictor.
a
coded as 0 = detailed trailer with mental health messaging, 1 = abstract trailer with mental health
messaging.

4
To examine whether motivation to change, emotion mindset, and stress mindset
influenced gameplay duration when choosing the mental health trailer, two linear
regression analyses were performed. One analysis included the motivation to change
subscales as centred independent variables and the other analysis included emotion and
stress mindsets at pre-test as centred independent variables. In addition, both analyses
included game choice and the interaction terms between the centred independent
variables and game choice as predictors. Experimental condition was included as a control
variable in both analyses. Statistical assumptions were tested and met. Motivation to
change, emotion mindset, and stress mindset had no direct effect on gameplay duration.
Contrary to expectations, the interactions between game choice and the motivation to
change subscales, emotion mindset, or stress mindset also did not have a significant
effect on gameplay duration (see Tables 6 and 7).
Table 5
Results from a Binary Logistic Regression Predicting Game Choice from Emotion and Stress Mindsets
B
eB
SE B
Wald’s χ2
df
P
Constant
0.52
0.99
0.28
1
.60
1.68
1.80
0.41
19.67
1
<.001
6.06
Experimental conditiona
Emotion mindset pre-test
-0.16
0.26
0.37
1
.54
0.85
Stress mindset pre-test
-0.30
0.34
0.77
1
.38
0.74
Test
χ2
df
P
Omnibus test of model coefficients
22.27
3
< .001
Goodness-of-fit test
Hosmer & Lemeshow
3.28
8
.92
Note. Dependent variable game choice was coded as 0 = entertainment, 1 = mental health. -2 Log
likelihood = 151.69. Cox and Snell R2 = .16. Nagelkerke R2 = .21. When gender was included
as a control variable, similar results were found and gender was not a significant predictor.
a
coded as 0 = detailed trailer with mental health messaging, 1 = abstract trailer with mental health
messaging.
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Table 6
Results from a Linear Regression Predicting Gameplay Duration from Motivation to Change Subscales
B
β
(SE)
(1.87)
Constant
29.72***
Experimental conditiona
-2.30
(1.83)
-0.13
Game choice
-0.27
(1.81)
-0.02
Precontemplation
-6.08†
(3.17)
-0.40
Contemplation
-2.24
(3.03)
-0.15
Action
-2.60
(2.38)
-0.20
Maintenance
0.78
(2.26)
0.06
Precontemplation × Game choice
7.15†
(3.76)
0.37
Contemplation × Game choice
3.39
(3.93)
0.17
Action × Game choice
3.54
(3.14)
0.22
Maintenance × Game choice
-1.83
(3.17)
-0.11
Model statistics
0.63
F
117
Error df
.05
R2
Note. When gender was included as a control variable, similar results were found and gender was not a
significant predictor.
a
coded as 0 = detailed trailer with mental health messaging, 1 = abstract trailer with mental health
messaging.
*** p < .001, † p < .10.
Table 7
Results from a Linear Regression Predicting Gameplay Duration from Emotion and Stress Mindsets
B
(SE)
(1.79)
Constant
29.50***

β

-1.95
(1.76)
-0.11
-0.14
(1.76)
-0.01
-0.12
(1.58)
-0.01
1.43
(2.00)
0.10
1.19
(2.10)
0.08
-4.33
(2.71)
-0.21
Model statistics
0.86
F
121
Error df
.04
R2
Note. When gender was included as a control variable, similar results were found and gender was not a
significant predictor.
a
coded as 0 = detailed trailer with mental health messaging, 1 = abstract trailer with mental health
messaging.
*** p < .001.
Experimental conditiona
Game choice
Emotion mindset pre-test
Stress mindset pre-test
Emotion mindset pre-test × Game choice
Stress mindset pre-test × Game choice

Changes in Emotion and Stress Mindsets Based on Game Choice
To examine whether emotion and stress mindsets changed when participants chose
the mental health trailer (and not the entertainment trailer), two Repeated Measures
ANOVAs were performed. One analysis included pre-test and post-test emotion
mindset as a within-subjects factor. The other analysis included pre-test and post-test
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stress mindset as a within-subjects factor. In addition, both analyses included game
choice as a between-subjects factor and experimental condition as a covariate. Statistical
assumptions were tested and met1.
Overall, emotion mindset did not change from pre- to post-test, F(1, 126) = 1.68,
p = .20, η2p =.01. In addition, there was no significant interaction effect between game
choice and the change in emotion mindset, F(1, 126) = .73, p = .40, η2p = .01. Thus,
regardless of participants’ game choice, emotion mindset remained the same from preto post-test (see Table 2 for means)2.
For stress mindset, no overall change from pre- to post-test was found, F(1, 126) =
.372, p = .54, η2p < .01. However, there was a significant interaction effect between
game choice and the change in stress mindset3, F(1, 126) = 7.86, p = .006, η2p =
.06. For participants who chose the mental health trailer, stress mindset significantly
increased from 1.54 to 1.68, t(76) = -2.15, p = .04, indicating that participants became
slightly less convinced about the debilitating nature of stress, becoming more neutral.
For participants who chose the entertainment trailer, stress mindset did not change
(Mpre-test = 1.57, Mpost-test = 1.45; t(51) = 1.65, p = .11).

Discussion
The present study examined how motivational factors influenced young adults’ choice
for, and engagement with, a game promoted as a mental health game. Contrary to
what was expected, motivation to change, emotion mindset, and stress mindset did
not predict participants’ willingness to choose a game promoted as a mental health
game over a game promoted as an entertainment game. Additionally, when individuals
with more motivation to change, a growth emotion mindset, or a stress-is-enhancing
mindset did choose the game promoted as a mental health game, they did not play
the game for a longer period of time. The secondary aim of the study was to examine
whether participants’ game choice led to changes in their emotion and stress mindsets.
Regardless of participants’ game choice, emotion mindset did not change. Interestingly,
however, participants who chose the mental health trailer reported a change in their
stress mindset after gameplay, showing a decline in their belief that the effects of stress
are debilitating. No change in stress mindset was found for participants choosing the
entertainment trailer.
1

2
3

Box’s M test of equality of covariance matrices was significant in the Repeated Measures ANOVA for emotion
mindset. Tabachnick and Fidell (2014) state that this test is highly sensitive and that only if the sample sizes are
unequal and Box’s M test is significant at p < .001, robustness is not guaranteed. Our sample sizes were unequal,
but the p-value of the test was .03 suggesting the test is still robust. In addition, it has been suggested to use
Pillai’s criterion instead of Wilks’ lambda to evaluate multivariate significance when covariance matrices are unequal
(Olson, 1979). However, Pillai’s criterion provided the same results as Wilks’ lambda in our analysis. Therefore,
we ignored the significance of the Box’s M test.
Similar results were found when gender was included as a covariate.
Similar results were found when gender was included as a covariate.
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Motivation to Change and Engagement with a Mental Health Game
Our findings that the motivation to change stages did not predict game choice nor
influenced participants’ engagement with the game promoted as a mental health game
compared to the game promoted as an entertainment game were unexpected. Although
we conducted the study among young adults experiencing at least mild mental health
symptoms, it seems that on average our participants were currently not considering
treatment or looking for help, as indicated by scores around the mid-point for the
action and maintenance subscales. The current sample seems to include individuals that
are less motivated to change their symptoms compared to individuals already receiving
counselling or admitted for treatment (e.g., Greenstein et al., 1999; Lichtenberg &
Hummel, 2000). Nevertheless, this low motivation to change did not prevent participants
from choosing to play a game promoted as a mental health game. In fact, 59.7% of
the participants chose to play the game promoted as a mental health game – regardless
of their motivation to change – and they played it for a similar period of time as
participants choosing the game promoted as an entertainment game. This finding speaks
to the promising potential of using games as mental health interventions, given that over
two thirds of youth do not seek professional help for their mood and anxiety disorders
(Alonso et al., 2004; Merikangas et al., 2011), which appears to be mainly because
of the perceived stigma associated with professional help (Clement et al., 2015). The
current findings support the notion that video games for mental health are a promising
approach to reach individuals with mental health symptoms, even the ones who are not
inclined to seek professional help.
Emotion and Stress Mindsets and Engagement with a Mental Health Game
Contrary to what was expected, our results showed that emotion and stress mindsets
did not predict game choice nor did they influence participants’ engagement with
the game promoted as a mental health game compared to the game promoted as an
entertainment game. We hypothesized that individuals with a fixed emotion/stress-isdebilitating mindset would be less likely to choose a game promoted as a mental health
game than individuals with a growth emotion/stress-is-enhancing mindset, and that these
individuals would play that game for a shorter period of time. However, there may have
been different reasons for why individuals did or did not select the mental health trailer.
For example, it might be that right before and/or during the experiment participants
were not experiencing negative emotions that needed to be regulated, and therefore
did not choose the mental health trailer (e.g., one participant indicated that they did
not choose the mental health trailer because “[it] was advertised with [sic] being good
for your mental health and stress. I did not fell [sic] stressed or bad at the moment…”).
In addition, a game aimed at stress management may imply confrontations with stress
for some individuals, but others might think that a mental health game is less stressful
than a regular entertainment game. These opposing motivations may have cancelled each
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other out, explaining why we did not find an effect. Future research should examine
how current negative affect and expectations about mental health games (e.g., stressinducing/confrontations with stress versus stress-reducing) affect the willingness to play
a game promoted as a mental health game.
Finally, it might be that emotion and stress mindsets are not directly linked to
actions of help-seeking because of a moderating or mediating third variable, such as
self-efficacy or stigma (De Castella et al., 2013; Gutentag et al., 2017). For example,
some participants indicated that they did not choose the mental health trailer because “it
looks frustrated [sic] and more complicated” and “... it implicates that there is something
wrong with you”. Future research may examine whether additional variables have an
influence on participants’ choice.

4

Change in Mindsets after Playing a Mental Health Game
Results showed that regardless of participants’ game choice, emotion mindset did not
change. Interestingly, however, stress mindset changed towards a more neutral mindset
about the nature of stress (although scores were still on the debilitating side of the scale)
for participants choosing the mental health trailer, but stayed the same for participants
choosing the entertainment trailer. It remains unclear why participants’ stress mindset
changed after selecting and playing the game when it was promoted as a mental health
game and not when it was promoted as an entertainment game. Because all participants
played the same game for an equal amount of time, the findings strongly suggest that
expectations primed through the trailers prior to gameplay were driving these effects. It
might be that these prior expectations made participants more aware about the potential
benefits of the video game and/or primed participants to focus on any slight stress and
interpret that as manageable and less debilitating (cf. Colloca & Miller, 2011; Kirsch,
1997). Future research should examine how expectations of playing a mental health or
entertainment game influences participants’ in-game experiences and interpretations.
The magnitude of the observed changes in participants’ stress mindset is similar to
changes that Crum and colleagues (2013) reported in their first study on stress mindset.
In their experiment, they exposed participants to three 3-minute videos presenting
either the enhancing or debilitating effects of stress. A control group did not view any
videos. Similar to our participants who chose the mental health trailer, participants in
the enhancing condition became less convinced that stress is debilitating, although they
still scored below the neutral point of the scale. Participants in the debilitating condition
became more convinced about the debilitating nature of stress. Stress mindset did not
change for participants in the control condition. The findings of the current study are
not only similar, but also show that stress mindset can be changed by providing a mental
health message before playing a short video game. The change in stress mindset may
seem small, but is worth further exploration given that a stress-is-debilitating mindset
has been linked to less adaptive physiological effects of stress, worse cognitive and
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affective outcomes, poorer (mental) health and well-being, and premature death (Crum
et al., 2017; Keller et al., 2012; Park et al., 2018).
It may be important to consider the reasons why stress mindset changed while
emotion mindset did not. Previous research has shown that mindsets are domain specific
and only impact on factors within the same domain (Beer, 2002; Dweck et al., 1995;
Y.-H. Lee et al., 2012; Schroder et al., 2015; Scott & Ghinea, 2013; Tamir et al.,
2007). It might be that the promotional mental health message and/or the game itself
spoke more to one’s stress mindset than to one’s emotion mindset. In fact, the messages
in the mental health trailer emphasized stress management (“learn to manage stress
more efficiently”) and the relaxing nature of the game (“both challenging and relaxing”)
rather than the changeability of emotions. These mental health messages may have led
participants to focus on any slight stress that they experienced during the puzzles. In
turn, because the mental health messages focused on stress management, participants
may have interpreted this stress as manageable, less debilitating, and actually beneficial
in helping them to find the solution. For example, one participant said “I felt a bit
stressed when lots of black birds appeared on the map, which was a positive and
exciting kind of stress. This kept me more interested in the game and motivated me”.
Thus, the combination of the mental health messages and the gameplay experiences
may have taught participants more about the enhancing nature of stress rather than the
changeability of emotions.
Limitations and Future Directions
Several limitations should be mentioned when interpreting the findings. First, due to our
recruitment strategy, the majority of the sample was highly educated and predominantly
female. The current sample is therefore not representative of the Dutch young adult
population that experiences mental health problems, which may have biased the results.
In particular, university students may not have the same preferences and motivations
regarding video games for mental health as the overall population might have. Secondly,
the present study included participants with elevated mental health symptoms, but the
current sample seemed to have restricted variability in motivation to change. When
filling out the motivation to change questionnaire, participants were instructed that
when the statements referred to “their problem”, they should answer in terms of
the behaviours, feelings or situations they had identified in the previous questionnaire
(i.e., the DASS-21 measuring depression, anxiety, and stress symptoms). It might be
that participants did not experience “problems” that needed to be changed. As found
in the current study, as well as in other studies (Dozois et al., 2004), more (severe)
mental health symptoms are associated with more motivation to change. In addition,
research has shown that more (severe) mental health symptoms are associated with
more professional help-seeking (e.g., Merikangas et al., 2011; M. I. Oliver et al.,
2005; Sawyer et al., 2012). Future research should examine how motivational factors
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influence engagement with a mental health game among a more representative sample
experiencing more severe mental health symptoms.
Future research should investigate the influence of motivational factors on prolonged
engagement and ongoing use of mental health video games, for example through a daily
diary study and/or ecological momentary assessments. On the other hand, it might
also be interesting to examine how ongoing use and in-game experiences influence
motivational factors. It might be that positive in-game experiences (e.g., increased
positive mood) motivate participants to pursue activities that may improve their mental
health symptoms (e.g., seeking help). Furthermore, as the current study only examined
one specific game, future research should investigate whether other game-related
motivational factors, such as genre and visual aspects of the game, play a role in the
willingness to select and play a mental health game. Insights into the influence of these
game-related factors on game choice and engagement may guide game design and
game promotion, potentially reaching a larger group of individuals with mental health
symptoms. Finally, the current study found that participants became more neutral about
the debilitating nature of stress. Future research should examine how changes in stress
mindset are related to mental health outcomes over time, as well as whether changes
in mindset persist over time.
Notwithstanding the aforementioned limitations and remaining questions for future
research, the current study has implications for the prevention of mental health symptoms
and promotion of mental health. Results showed that pitching a game as beneficial for
one’s mental health does not deter individuals from playing it. In fact, 3 out of 5
participants preferred to play a game promoted as a mental health game over a game
promoted as a regular entertainment game, regardless of their motivation to change and
mindsets. These findings support the notion that video games can be a motivating and
engaging approach to reach individuals with mental health symptoms, and that video
games aiming to improve mental health can be promoted as a mental health game. In
addition, the current study showed that pitching a game as beneficial for one’s mental
health can lead to changes in people’s mindset about the effects and nature of stress.
Considering the adverse effects of a stress-is-debilitating mindset for mental health and
well-being, this finding is promising. Taken together, this study indicates that video
games aiming to improve mental health may benefit from promoting the game for its
mental health benefits.
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a randomized controlled trial comparing
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Abstract
The depression prevention video game SPARX was shown to be equally as effective
as the classroom-based depression prevention program ‘Op Volle Kracht’ (OVK) in
reducing depressive symptoms among adolescent girls. Because video games are known
for their engaging qualities, this study examined possible motivational benefits of SPARX
compared to OVK. No differences in autonomous and controlled motivation were
found between conditions at any time point. However, OVK was negatively associated
with autonomous motivation during the program, while SPARX and OVK and SPARX
combined were associated negatively with controlled motivation during the programs.
Additionally, controlled motivation half-way through the interventions was found to
positively influence long-term depressive symptoms. Results indicate that depression
prevention programs including video games can beneficially influence motivation.
Further research is needed to delineate the effects of video game prevention programs
on motivation.
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Over the years, video games have become increasingly popular among adolescents,
with almost all adolescents playing video games regularly (Lenhart et al., 2008; Van
Dorsselaer et al., 2007). Interestingly, video games have been shown to be capable of
teaching adolescents a range of skills (e.g., Green & Bavelier, 2012) while simultaneously
engaging youth in an activity they enjoy and seek out themselves. Moreover, it has been
found that video games can increase positive mood and that players may regulate their
mood through gameplay (Olson, 2010; Ryan et al., 2006). Thus, it is possible that
not only cognitive skills but also emotional skills can be learned through video games
(Granic et al., 2014).
One area of adolescent well-being that can potentially be addressed through video
games is depression. Depression is one of the leading causes of disease burden (Murray &
Lopez, 1997) and even subclinical depressive symptoms cause significant impairment in
school performance and social interactions (Gotlib et al., 1995). Additionally, subclinical
depressive symptoms are an important risk factor for major depressive disorder (NolenHoeksema & Girgus, 1994). Prevalence of subclinical depression is estimated between
20% and 50% (Kessler et al., 2001; Petersen et al., 1993).
Most evidence-based depression prevention programs utilize Cognitive Behavioural
Therapy (CBT) principles and are provided in didactic group settings (Merry et al.,
2011). Although these programs are effective on average (Horowitz & Garber, 2006;
Merry et al., 2011), they suffer from a number of drawbacks, including high costs,
potential stigmatization and limited accessibility for some youth who need it the most.
To address these limitations, more and more computerized prevention and
intervention programs in the area of depression are being developed (Calear &
Christensen, 2010). These programs aim to provide low cost interventions that are
attractive to adolescents (Merry et al., 2012). One promising example is the depression
intervention video game SPARX (Fleming et al., 2012; Merry et al., 2012). SPARX was
developed to decrease depressive symptoms in adolescents and may prevent depression
by encouraging adolescents to actively practice CBT principles in an engaging format
(Merry et al., 2012). Thus, SPARX utilizes the same principles as many traditional
depression prevention programs although its format is radically different.
Importantly, the first studies on SPARX have shown promising effects. Merry and
colleagues (Merry et al., 2012) found SPARX to be equally as effective in reducing
depressive symptoms as active treatment for adolescents with depressive symptoms.
Additionally, Fleming, Dixon, Frampton and Merry (2012) showed that SPARX
decreased depressive symptoms compared to a waitlist-control condition in adolescents
with probable depression. Finally, SPARX was shown to decrease depressive symptoms
in adolescent girls with subclinical depressive symptoms equal to a traditional classroombased program Op Volle Kracht (OVK) and an active monitoring control (Poppelaars et
al., 2016). OVK is the Dutch adaptation of the most researched traditional depression
prevention program, the Penn Resiliency Program, and has been found to be effective
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in a previous indicated prevention study (Wijnhoven et al., 2013).
Besides studying whether video games such as SPARX can be effective in reducing
depressive symptoms, it is important to research possible motivational benefits
of depression prevention video games compared to traditional programs. As stated
previously, video games are an immersive activity that the vast majority of adolescents
engage in voluntarily; in other words, they are autonomously motivated to play. This is
not surprising as video games are designed to attract players and encourage players to
continue playing. Many basic game mechanics may be identified that are geared towards
sustaining autonomous motivation during game play (e.g., points and levels). Although
SPARX was mainly developed to teach CBT principles, the game was also developed to
improve engagement in therapy and stimulate players’ autonomous motivation to play
through in-game goals and rewards.
Self-determination theory posits that autonomous motivation, defined in this context
as motivation stemming from interest or emotional satisfaction, apart from external
rewards, is essential for treatment success (Zuroff et al., 2007). Evidence shows that
autonomous motivation leads to treatment gains and intention to persist in treatment
(McBride et al., 2010). For depression, more autonomous motivation has also been
associated with better treatment outcomes and higher rates of remission (McBride et
al., 2010; Zuroff et al., 2007). In contrast, controlled motivation (motivation stemming
from pressure from others or internal pressure such as guilt) was found to negatively
influence treatment outcomes and remission (Zuroff et al., 2007).
The current study investigated the differences in motivation between four
interventions - SPARX, OVK, a combined OVK and SPARX program and a monitoring
intervention - in adolescent girls with subclinical depressive symptoms. It was expected
that autonomous motivation would increase and controlled motivation would decrease
in participants playing SPARX (either with or without the OVK program). Alternatively,
the support offered by the group setting of OVK may have also stimulated an increase
of autonomous motivation and a decrease of controlled motivation, potentially showing
the combination of the two programs was most beneficial for treatment motivation.
In addition, it was expected that higher levels of autonomous motivation and lower
levels of controlled motivation would predict lower levels of depressive symptoms one
year after the interventions. Understanding motivational differences between depression
prevention programs may help create more attractive and more effective depression
prevention programs in the future.

AUTONOMOUS AND CONTROLLED MOTIVATION DEPRESSION PREVENTION

|

115

Method
Sample and Procedure
Adolescent girls (n = 962) in the first two years of seven secondary schools in the
Netherlands were screened, using the Reynolds Adolescent Depression Scale (RADS-2;
Reynolds, 2002). Screening took place at the schools of participants during school
hours. Parents gave passive consent for screening. The 30% of girls receiving the highest
depression scores on the RADS-2 (RADS-2 score ≥ 59) were eligible for the study.
Participants who indicated suicidal ideation (score 2 on Children’s Depression Inventory
item 9) or that they were currently receiving mental health care were excluded from
the study. In total, 208 girls (Mage = 12.83 years, SDage = 0.76) participated with
active consent from both the adolescents and their parents. Participants were randomly
assigned to one of four conditions (SPARX n = 51, OVK n = 50, OVK & SPARX n
= 56 and a monitoring condition n = 51) by an independent researcher. In order to
obtain reasonable group sizes for the OVK and OVK & SPARX conditions, the amount
of conditions was predetermined for each school and randomization was done separately
for each school. Scores on depressive symptoms did not significantly differ between
conditions at screening (F(3, 204) = 2.08, p = .10).
Interventions
Girls allocated to the SPARX condition played SPARX approximately once a week
at their homes during the intervention period. SPARX is an interactive fantasy game
that applies CBT principles to target depression. The game consists of seven levels in
which CBT principles are introduced through interactive conversations with a guide
and practiced with both in-game and real-life challenges. The OVK condition entailed a
weekly classroom-based program provided by professional psychologists. In groups of ten
to fifteen girls, participants received the first eight lessons of the OVK program. These
lessons teach knowledge and skills to change maladaptive cognitions. The combined
condition of OVK and SPARX consisted of 8 sessions of OVK and the scheduled SPARX
play. The monitoring control condition only received weekly questionnaires during the
intervention period. These weekly questionnaires, measuring depressive symptoms and
daily stressors, were administered online to all participants.
Measures
The Autonomous and Controlled Motivations for Treatment Questionnaire (ACMTQ; Zuroff et
al., 2005) was adapted to the context of depression prevention program for adolescents.
Participants rate twelve reasons which complete the sentence ‘I participate in the
resiliency training because …’ on a seven-point scale (strongly disagree to strongly agree).
Sample items are ‘It is consistent with my life goals’ (autonomous motivation) and ‘I
want others to approve of me’ (controlled motivation). Cronbach’s alpha was 0.87 for
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the subscale autonomous motivation at all three measurements (screening (T0), pre-test
(T1) and halfway through the programs (T5)) and ranged from 0.81 to 0.85 for the
subscale controlled motivation.
Depressive symptoms were measured with the RADS-2 (Reynolds, 2002) weekly
during the intervention period and at 3, 6 and 12 months follow-up. The RADS-2
consists of 30 items (e.g., I feel sad) rated on a four-point scale (almost never to most of
the time). Psychometric properties of the RADS-2 are reported to be good (Reynolds,
2002). Girls received €50,- in total for their participation.

Results

5

At baseline (T0) all conditions were equal on education (χ2(3, n = 208) = 0.71, p =
.87), age (F(3, 204) = 1.34, p = .26), ethnicity (χ2(3, n = 208) = 0.19, p = .98),
religion (χ2(3, n = 208) = 1.20, p = .75), and gaming frequency (F(3, 204) = 1.11, p
= .35). Therefore, baseline levels of these demographic variables were not included in
the analyses as covariates.
ANOVA analyses showed that autonomous motivation did not differ between
conditions at screening, pre-test and mid-test (Table 1). Similarly, controlled motivation
did not differ between conditions at screening, pre-test and mid-test.
Table 1
Descriptives (Means and Standard Deviations) and F-values
Motivation (CM) Scores per Condition at T0, T1 and T5
Control
OVK
M
(SD)
M
(SD)
AM T0
4.18
(1.18)
3.99
(1.30)
AM T1
4.59
(0.93)
4.80
(1.27)
AM T5
4.38
(0.94)
3.92
(1.46)
CM T0
2.62
(1.31)
2.56
(1.12)
CM T1
2.21
(0.94)
2.24
(0.97)
CM T5
2.36
(1.06)
2.22
(1.31)

for ACMTQ Autonomous Motivation (AM) Controlled
SPARX
M
(SD)
4.19
(1.51)
4.29
(1.50)
4.30
(1.45)
2.34
(0.99)
2.41
(1.14)
2.00
(1.08)

OVK & SPARX
M
(SD)
4.18
(1.35)
4.47
(1.20)
4.24
(1.39)
2.82
(1.32)
2.49
(1.35)
2.17
(1.41)

F
0.27
1.44
1.08
1.42
0.72
0.74

Next, to test if conditions differed in their changes in motivation over time Repeated
Measures ANOVAs were performed for autonomous and controlled motivation
separately. Figure 1 and 2 show the trajectories from screening to mid-test of autonomous
motivation and controlled motivation, respectively. For autonomous motivation the
Huynh-Feldt correction was used, because the assumption of sphericity was violated
according to the Mauchly’s test χ2 (2) = 16.85, p < .001, ε = .95. A significant main
effect of time on autonomous motivation was found between T0 and T5 (F(1.89,
364.95) = 9.99, p < .001). Within-Subjects contrasts indicated a quadratic effect
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(F(1, 193) = 25.58, p < .001). As can be seen in Figure 1, autonomous motivation
increases before the start of the interventions and decreases during the interventions.
Furthermore, there was a significant interaction between time and condition (F(5.67,
364.95) = 2.48, p < .05), showing that conditions differed in their change over time.
As can be seen from Figure 1, OVK shows a sharper increase in autonomous motivation
before the start of the treatments, followed by a sharper decrease during treatment
compared to the other conditions.
For controlled motivation the Huynh-Feldt correction was used again (Mauchly’s
test χ2 (2) = 21.26, p < 0.001, ε = .93). A significant main effect of time on controlled
motivation was found between T0 and T5 (F(1.85, 357.97) = 12.02, p < .001). WithinSubjects contrasts indicated a linear effect (F(1, 193) = 20.65, p < .001), indicating an
overall decrease in controlled motivation over time (see Figure 2). Additionally, there
was an interaction between time and condition on a trend level (F(5.56, 357.97) =
1.89, p = .09), suggesting that conditions showed different changes over time. Figure
2 suggests that the overall decrease in controlled motivation is larger for the OVK &
SPARX condition than the other conditions.
Figure 1
Trajectories of Mean Autonomous Motivation Scores by Condition
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Figure 2
Trajectories of Mean Controlled Motivation Scores by Condition
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Besides testing whether there were group differences in motivation over time,
we tested if the interventions influenced a change in motivation specifically during
the programs. Therefore, regression analyses were performed predicting motivation at
mid-test while controlling for motivation at pre-test. OVK was negatively associated
with autonomous motivation half way through the program when controlling for pretest levels of autonomous motivation (b = -0.60, t(192) = -2.81, p < .01). Both the
SPARX (b = 0.12, t(192) = 0.57, p = .57) and the OVK & SPARX (b = -0.08, t(192)
= -0.40, p = .69) conditions did not influence autonomous motivation at mid-test.
Thus, participants in the OVK condition showed a relative decrease in their autonomous
motivation, while participants in the SPARX and OVK & SPARX condition remained
stable in their autonomous motivation.
Furthermore, controlled motivation half-way through the interventions was
negatively associated with both SPARX (b = -0.50, t(192) = -2.63, p < .01) and
OVK & SPARX (b = -0.45, t(192) = -2.38, p < .05) when controlling for pretest. While OVK (b = -0.16, t(192) = -0.82, p = .41) had no effect on controlled
motivation at mid-test when controlling for initial controlled motivation. Participants in
the SPARX and OVK & SPARX conditions therefore showed a relative decrease in their
controlled motivation, while the participants in the OVK condition remained stable in
their controlled motivation.
Furthermore, we tested whether autonomous and controlled motivation were
associated with long-term depressive symptoms one year after the interventions.
Autonomous motivation at the start of the interventions (T1; b = 1.42, t(189) =
1.76, p = .08) was associated positively with depressive symptoms at one year followup at a trend level when controlling for baseline symptoms. However, autonomous
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motivation half-way through the interventions (T5; b = 0.58, t(189) = 0.76, p = .45)
was not associated with depressive symptoms at one year follow-up. Thus, participants
who reported more autonomous motivation at the start of the program reported more
depressive symptoms one year later at a trend level, although this effect did not
hold up for autonomous motivation at mid-test. Controlled motivation at pre-test
was associated with depressive symptoms at one year follow-up at a trend level when
controlling for depressive symptoms at screening (b = 1.77, t(189) = 1.86, p = .07).
In addition, controlled motivation half-way through the interventions, controlled for
baseline depressive symptoms, was associated positively with depressive symptoms at
one year follow up (b = 1.96, t(189) = 2.30, p < .05). Thus, participants who reported
less controlled motivation at the start and half-way through the interventions seemed
to have less depressive symptoms one year after the interventions independent of their
baseline depressive symptoms.

Discussion
Absolute values of autonomous and controlled motivation did not differ between the
conditions at any time point. Additionally, differences in group means over time were
assessed for the conditions. It was shown that autonomous motivation increased before
the start of the programs and decreased during the programs. This effect was strongest
for the OVK condition, possibly indicating that expectations of the classroom-based
program were particularly positive. Furthermore, controlled motivation was shown
to decrease from screening to mid-test, indicating that internal and external pressure
to participate was experienced less over time. This effect appeared strongest for the
combined OVK and SPARX condition.
Moreover, influences of the interventions on changes in controlled and autonomous
motivation were studied. Results indicated that SPARX and the combined OVK and
SPARX program were not associated with changes in autonomous motivation during the
programs, while these conditions did have a negative effect on controlled motivation
half-way through the program. In contrast, the OVK condition had a negative influence
on autonomous motivation during the programs and no effect on controlled motivation.
Autonomous and controlled motivation at the start of the interventions and controlled
motivation half-way through the interventions positively predicted long-term depressive
symptoms one year after the interventions. These results need to be interpreted with
caution, because changes in motivation scores were very small and some effects were
only observed at a trend level.
The current results support the idea that SPARX helps decrease controlled motivation.
One explanation for this effect could be that participants were free to choose when they
played SPARX. Additionally, within the program participants were given some freedom
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to choose their own path and their own way to play the game (e.g., create their own
avatar and experiment with response options in conversations with game characters).
This may have decreased feelings of outside pressure to participate in the program.
Furthermore, although SPARX did not increase autonomous motivation during the
program, SPARX may have prevented a decrease in autonomous motivation as was
seen in the OVK condition. On the other hand, levels of autonomous motivation in the
conditions with SPARX were not very high, suggesting that there was definite room
for improvement. Possibly the didactic content of the game, stemming from its aim to
teach CBT principles, overshadowed the attractive elements of game play. Although
SPARX contains basic game mechanisms to create an engaging game play experience,
more emphasis on mechanics that foster agency and a sense of exploration and discovery
during game play may be needed to allow for increases in autonomous motivation.
Further research is needed to examine which elements of SPARX influence motivation
and how these elements may be improved to stimulate autonomous motivation.
In addition, it is unclear at this point how motivation developed after the first half
of the interventions. For example, the negative influence of OVK on autonomous
motivation during the program may have been a temporary dip in motivation. Treatment
of psychopathology is hard and symptom improvement is not always linear (Hayes,
Feldman, et al., 2007; Hayes, Laurenceau, et al., 2007; Tang & DeRubeis, 1999).
Possibly the trajectory of motivation for treatment is also non-linear and a dip is to be
expected for autonomous motivation mid-treatment, as participants may feel challenged
in their belief that the intervention will help them. Future research is encouraged to
include motivation measures closer to the end of interventions.
Although no absolute differences in mean motivation were found in any of the
conditions, it was shown that lower levels of controlled motivation at the start and halfway through the interventions predicted less depressive symptoms one year after the
interventions. Thus, ensuring low levels of controlled motivation may be essential for
treatment outcomes. The influence of controlled motivation on depressive symptoms
has also been found by Zuroff and colleagues (2007). However, our current study
results were not consistent with earlier results on the beneficial influence of autonomous
motivation on treatment results (McBride et al., 2010; Zuroff et al., 2007). Possibly,
the positive association of autonomous motivation at the start of the interventions with
long-term depressive symptoms is a result of the need for the program.
The present study was the first to study the motivational benefits of a video game
based depression prevention program compared to a classroom-based depression
prevention program. Results indicate that depression prevention programs including
video game play can beneficially influence motivation. This is promising as lower
controlled motivation was shown to be predictive of long-term lower depressive
symptoms and earlier research has shown that autonomous motivation during treatment
predicts better treatment outcomes and persistence in treatment. Further research is
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needed to determine which game elements are beneficial for motivation and how video
game based interventions may be adjusted to optimize motivation.
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Appendix Chapter 5
In order to provide consistency between the analyses performed on the OVK and SPARX
trial data as reported in chapter five and chapter six, this appendix contains additional
analyses reflecting the factorial design of the study. Specifically, a 2 (OVK condition) ×
2 (SPARX condition) between subject factorial ANOVA design with repeated measures
was used in order to distinguish the effects of receiving the OVK and receiving the
SPARX intervention on motivation trajectories. Moreover, post hoc tests are included
to further quantify the differences between condition’s motivational trajectories as seen
in Figure 1 and 2. Finally, moderation analyses were performed testing if controlled and
autonomous motivation, respectively, impacted the effect of conditions on the trajectory
of depressive symptoms. To again improve consistency with chapter six all thirteen
assessments of depressive symptoms were included (i.e., screening to the one-year
follow-up (T12)). The factorial 2 × 2 between subjects ANOVA design with repeated
measures was again utilised, this time using depressive symptoms as the dependent
variables, the factorial conditions as the dependent variables, and a centred autonomous
or controlled motivation variable at pre-test or mid-test as a covariate. All analyses were
performed in SPSS 25 (IBM Corp., 2017) and Bonferroni corrections were applied to
all post hoc tests.
5

Trajectories of Motivation
First, the effect of receiving OVK or SPARX on the autonomous motivation trajectory
was tested. Similar to the main analyses the Huynh-Feldt correction was used to
account for the violation of the assumption of sphericity as indicated by Mauchly’s
test (χ2 (2) = 16.85, p < .001, ε=.95). A significant main effect of time (F(1.89,
364.95) = 9.99, p < .001, η2p = .05) confirms the overall trend shown in the previous
analyses of autonomous motivation increasing between screening and pre-test (p <
.001) and decreasing between pre-test and mid-test (p < .001). Additionally, significant
interactions were found between Time × OVK (F(1.89, 364.95) = 3.16, p < .05, η2p
= .02) and Time × SPARX (F(1.89, 364.95) = 3.91, p < .05, η2p = .02), but not for
Time × OVK × SPARX (F(1.89, 364.95) = 0.60, p = .54, η2p < .01). Post hoc tests
indicated that those who received OVK showed an increase in autonomous motivation
prior to the intervention (p < .001) and a decrease in autonomous motivation in the
first half of the intervention (p < .01), while those who did not receive OVK showed
no change in autonomous motivation (p > .05 for both changes). In addition, those
who did not receive SPARX showed the same pattern as those receiving OVK (p <
.001 for both changes) in contrast to those who did receive SPARX (p > .05 for both
changes). Together, these results indicate that participants who received SPARX showed
no significant change in autonomous motivation over time, while those who received
OVK showed a peak in autonomous motivation right before the intervention start (see
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Figure 1).
Next, the analyses were repeated for the controlled motivation trajectory. Again, a
Huynh-Feldt correction was needed (χ2 (2) = 21.26, p < .001, ε=.93). A significant
main effect of time was found (F(1.85, 357.97) = 12.02, p < .001, η2p = .06)
showing an overall decrease in controlled motivation from screening to mid-test (p
< .001). In addition, a significant interaction was found between Time × SPARX
(F(1.85, 357.97) = 3.72, p < .05, η2p = .02), whereas the interactions between Time
× OVK (F(1.85, 357.97) = 0.91, p = .40, η2p < .01) and Time × OVK × SPARX
(F(1.85, 357.97) = 0.93, p = .39, η2p < .01) were not shown to be significant. Post
hoc tests showed that participants who received SPARX showed no significant change
in controlled motivation prior to the intervention (p = 1.00), but showed a significant
decrease in controlled motivation during the first half of the intervention (p < .001)
constituting an overall decrease in controlled motivation between screening and midtest (p < .001). In contrast, those who did not receive SPARX showed a decrease
in controlled motivation prior to the intervention period (p < .05), by mid-test the
change in controlled motivation was no longer significantly lower than at screening (p =
.06). Thus, only those who participated in the SPARX intervention showed an overall
decrease in controlled motivation (see Figure 2).
Moderation of Motivation
Additionally, four moderations were tested to examine if autonomous and controlled
motivation at the start of or halfway through the intervention period affected the
trajectory of depressive symptoms or impacted the effect of the interventions. Again,
the assumption of sphericity was violated for all moderation analyses (all p < .001) and
therefore a correction was used. As the value of ε was below .75 in all moderation
analyses (range 0.52 - 0.53) the Greenhouse-Geisser correction was used, similar to the
completers only Repeated Measures ANOVA analyses included in chapter six.
In analysing the potential moderation of autonomous motivation at pre-test, only a
main effect of time was found (F(6.25, 944.43) = 23.12, p < .001, η2p = .13), with
post hoc tests indicating that depressive symptoms decreased between screening and
the one-year follow-up assessment (MT12-T0 = -6.67, SE = 1.07, p < .001). None of the
interaction effects were found to be significant (all p > .05 and η2p < .02). These results
were replicated for autonomous motivation at mid-test. Specifically, a main effect of
time on depressive symptoms was found (F(6.28, 948.22) = 23.81, p < .001, η2p =
.14) and no significant interaction effects were found (all p > .05 and η2p < .01). This
suggests that autonomous motivation, whether assessed at the start or halfway through
the intervention, had no effect on the trajectory of depressive symptoms nor on the
effect that the intervention programs had on the trajectory of depressive symptoms.
Furthermore, the moderation analysis of controlled motivation at pre-test showed a
main effect of time on depressive symptoms (F(6.26, 945.74) = 24.11, p < .001, η2p = .14).
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In addition, an interaction of Time × Pre-Test Controlled Motivation was found
(F(6.26, 945.74) = 2.17, p < .05, η2p = .01), whereas no other interactions effects
were found (all p > .05 and η2p < .02). Post hoc tests showed that overall depressive
symptoms decreased less at higher levels of controlled motivation (see Figure A1).
Specifically, participants who reported controlled motivation a standard deviation above
the mean at the start of the intervention were estimated to show no significant decrease
in depressive symptoms between screening and the final follow-up (MT12-T0 = -2.82,
SE = 1.63, p = 1.00), whereas those who reported controlled motivation a standard
deviation below the mean were estimated to show a considerable decrease in depressive
symptoms (MT12-T0 = -11.03, SE = 1.55, p < .001; see Figure A1).
Similar results were found for the moderating effect of controlled motivation halfway
through the intervention. Specifically, the main effect of time on depressive symptoms
(F(6.31, 952.96) = 23.87, p < .001, η2p = .14) and the interaction between Time ×
Mid-Test Controlled Motivation were replicated (F(6.31, 952.96) = 2.47, p < .05, η2p
= .02), while no further significant interaction effects were identified (all p > .05 and
η2p < .02). Again, post hoc tests estimates showed no decrease in depressive symptoms
for participants with high controlled motivation halfway through the intervention (M +
SD: MT12-T0 = -3.64, SE = 1.56, p = 1.00), while a considerable decrease in depressive
symptoms was shown for participants with low controlled motivation (M - SD: MT12-T0
= -9.85, SE = 1.51, p < .001; see Figure A2). Thus, controlled motivation —
whether assessed at the start of or halfway through the intervention period — predicted
participant’s decrease in depressive symptoms over the course of the study, with less
controlled motivation being associated with a greater decrease in depressive symptoms.
Figure A1
Estimated Trajectories for Depressive Symptoms Moderated by Controlled Motivation at Pre-Test
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Figure A2
Estimated Trajectories for Depressive Symptoms Moderated by Controlled Motivation at Mid-test
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Abstract
Limited research has indicated the effectiveness of the school-based Cognitive Behavioural
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 3, 6, and 12 months. Intention to treat results showed that
depressive symptoms decreased in all conditions (F(12, 1853.03) = 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.
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Globally depression is among the leading causes of disease burden (Mathers et al., 2003;
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
et al., 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 et al., 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 et al.,
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 et al., 2011). 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 (Muñoz et al., 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 et al., 2011). Although Merry and colleagues
(2011) 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 et al., 2011), 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 et al., 2011). 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).
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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 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.

6

Cognitive-Behavioural Interventions
According to cognitive behavioural principles, attitudes and assumptions (schemas) are
distilled from an accumulation of previous experiences (Beck et al., 1979). CognitiveBehavioural 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 et al., 1998).
CBT aims to expose and change these maladaptive cognitions and behaviours through
cognitive and behavioural 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 CBT treatment program intended for young
adolescent girls, led to remission in more than 80% of participants (Stark et al., 2012).
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 instil 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 and colleagues (2003) showed that a CBTbased 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
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more effective than a monitoring control condition in decreasing depressive symptoms
across one year (Sheffield et al., 2006), and a three year period (Sawyer 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.
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
neighbourhoods (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 (Wijnhoven et al., 2013) 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 et al.,
2010; D. Richards & T. Richardson, 2012). However, research on the effectiveness
of computerized prevention of depression in adolescents is limited (Merry et al.,
2012; T. Richardson et al., 2010). Evidence from two small reviews has shown early
support for computerized interventions (T. Richardson et al., 2010) and internetbased prevention programs and interventions (Calear & Christensen, 2010) 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 et al., 2009; O’Kearney et al., 2006;
O’Kearney et al., 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
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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 symptoms (Merry et al., 2012). Although the content of OVK and
SPARX, both CBT-based 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 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 is also an important question to explore.

6

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 (T. 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.
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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 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 (2013). Post-hoc power analyses using G*Power 3.1.7 (Buchner et al.,
2013) showed that a power of 0.97 was achieved for small effect sizes (η2p = .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;
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 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
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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.
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 min) 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 3, 6, 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 twelve out of thirteen
questionnaires. More information on participant completion rates and dropouts are
provided in Figure 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).

Lost to follow-up (n = 0)

Discontinued intervention (n = 2):
– Unwilling to play SPARX
Lost to follow-up (n = 2):
– Unable to contact for follow-up

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

Discontinued intervention (n = 3):
– Too busy with school/hobby’s
– Limited access to a computer
Lost to follow-up (n = 1):
– Unable to contact for follow-up

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

Discontinued intervention (n = 2):
– Too busy with school/hobby’s
– Unwilling to continue lessons
Lost to follow-up (n = 0)

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

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

Discontinued intervention (n = 0)

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

Allocated to Control (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-2 score < 59 (n = 665)
– Suicidal ideation (n = 2)
– Already in therapy (n = 26)
Declined to participate (n = 61):
– Not interested or too busy with school/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 1
Flow Chart Participants from T0 to T12
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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., 2013). 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, to replicate the study
of Wijnhoven and colleagues (2013), 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.

6

SPARX
SPARX is a CBT-based treatment for clinical depression in the form of an interactive
fantasy game intended for adolescents (Merry et al., 2012). The program 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 (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.
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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, 2008). 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 ANOVAs. 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 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 & B. O. 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
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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 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, p = .87),
born in the Netherlands (Χ2(3, n = 208) = 1.60, p = .66), religion (Χ2(3, n = 208)
= 1.20, p = .75), 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.

6

Table 1
Descriptives (Means and Standard Deviations or Percentages) and Chi-Square or F-values for Demographic Variables
per Condition at T0
Control
OVK
SPARX
OVK &
Chi-Square
F
(n = 51)
(n = 50)
(n = 51)
SPARX
(3, n = 208) (3, 204)
(n = 56)
M (SD) / % M (SD) / % M (SD) / %
M (SD) / %
Age
13.22
13.43
13.26
13.47
1.66
(0.64)
(0.74)
(0.81)
(0.61)
Education level
0.71
Low
37.3%
40.0%
43.1%
35.7%
High
62.7%
60.0%
56.9%
64.3%
Born in the
1.60
Netherlands
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
3.08
2.92
3.02
3.36
1.11
video game play
(1.31)
(1.29)
(1.27)
(1.34)

Table 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).
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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 Greenhouse-Geisser correction was used (ε = .53).
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, η2p = .14. There was no significant interaction of
time with the OVK condition (F(6.31, 977.71) = 0.81, p = .57, η2p = .01) and no
significant interaction of time with the SPARX condition (F(6.31, 977.71) = 1.70, p
= .11, η2p = .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,
η2p = .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 (2014). ITT
results replicated the CO analysis, with a significant main effect of time (F(12, 1853.03)
= 14.62, p < .001), no significant interaction of time with the OVK condition (F(12,
1981.87) = 0.29, p = .99), no significant interaction of time with the SPARX condition
(F(12, 2357.96) = 1.08, p = .37) and no significant three-way interaction of time
with the OVK condition and with the SPARX condition (F(12, 1903.73) = 0.54, p =
.89). Figure 2 shows the mean depression scores for each of the four conditions from
screening to the one-year follow-up.
Table 2
Descriptives (Means and Standard Deviations) and F-values for RADS-2 Scores per
Control
OVK
SPARX
M
(SD)
M
(SD)
M
(SD)
T0
68.02
(7.98) 66.94
(7.09) 69.33
(8.37)
T1
61.90
(11.97) 63.35
(10.39) 62.61
(11.97)
T2
61.22
(11.74) 62.69
(9.46) 63.45
(12.88)
T3
60.72
(12.22) 62.76
(9.83) 63.06
(12.59)
T4
59.58
(13.21) 61.15
(12.66) 61.53
(11.20)
T5
59.66
(13.11) 61.09
(11.54) 60.57
(12.79)
T6
57.63
(11.26) 60.30
(12.21) 59.87
(11.92)
T7
58.32
(13.28) 61.05
(12.96) 60.27
(12.97)
T8
56.86
(12.92) 59.61
(14.05) 58.79
(13.05)
T9
57.74
(12.56) 59.33
(13.27) 57.88
(12.57)
T10 56.06
(13.04) 57.98
(12.94) 54.78
(10.30)
T11 57.62
(13.33) 58.98
(13.11) 58.17
(12.72)
(15.03) 62.44
(12.77) 57.08
(14.21)
T12 61.22

Condition at T0-T12
OVK & SPARX
M
(SD)
70.59
(8.38)
66.89
(12.59)
64.42
(13.54)
63.74
(13.73)
63.55
(17.23)
62.37
(16.38)
61.47
(15.36)
62.06
(17.38)
58.85
(16.45)
60.32
(17.30)
57.28
(15.38)
60.24
(17.05)
63.22
(17.75)

6
F
2.08
1.84
0.60
0.56
0.69
0.35
0.76
0.60
0.33
0.38
0.56
0.32
1.57
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Figure 2
Trajectories of Mean Depressive Symptoms (RADS-2) Scores by Condition
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Latent Growth Curve Modelling
In the first model all measures of depressive symptoms from pre-test to one year followup 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 < .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 < .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 accepted4. 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 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
4

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 < .01; RMSEA: M = .05, SD = .02; CFI: M = .98, SD
= .01; Post-intervention phase: χ2 (5) = 7.31, p = .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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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 < .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 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 one-year 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, 3 month
follow-up, and 6 month follow-up and showed that depressive symptoms were the same
across conditions at all post-intervention assessments.
Table 3
Estimates of Predictors and Depressive Symptoms at Screening for the Intercepts and Slopes: Intention-to-treat Analyses
Depressive Symptoms
Intercept
Linear Slope
Quadratic Slope
β
β
β
p
p
p
T0 Depressive symptoms
0.76
<.001
0.03
.34
0.00
.37
OVK
2.73
.21
-0.02
.98
-0.00
.98
SPARX
-4.33
.10
-0.55
.45
-0.01
.81
OVK & SPARX
-0.39
.88
0.05
.92
0.01
.77

6
Suicidal Ideation
Suicidal ideation (CDI item 9 score 2) was monitored during the study to assess possible
adverse effects and was reported by three participants in the OVK & SPARX condition
and one 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 =
.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 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.
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Table 4
Descriptives (Means and Standard Deviations) and F-values of the Evaluation of SPARX and OVK
OVK
SPARX
M
(SD)
M
(SD)
Program liking
3.13
(1.09)
3.16
(1.35)
Program attractiveness for other adolescents
3.12
(1.17)
2.77
(1.16)
Program usefulness in daily life
3.07
(1.19)
2.72
(1.26)
* p < .05

F (1, 192)
0.04
4.35*
4.10*

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).

6

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 another indicated CBT-based
prevention program (Sheffield et al., 2006). However, the current study was designed
in part to replicate Wijnhoven and colleagues’ (2013) indicated prevention study, which
showed that OVK was superior to a control group. The inconsistent results of our
study and Wijnhoven and colleagues (2013) 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
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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 colleague’s (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 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.

6

144

6

|

CHAPTER 6

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 term-effectiveness 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 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 2 to 4 weeks
Kauer et al., 2012; or ten measurements a day, during 3 days a week, for a total of 6
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
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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 CBT based
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 et al., 2012; Wijnhoven et
al., 2013) and are based on CBT, a recommended treatment for depression (National
Institute for Health and Clinical Excellence, 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.
Hence, there is a strong need for additional research to disentangle working
mechanisms. Research studying the effects of frequent assessments of depressive
symptoms are 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., behavioural assignments or psycho-education 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 h for SPARX, 1 h for OVK and 1.5 h 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 (2013). 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
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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 longterm 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 games than young women (Ellis et al., 2012), and
young men have a preference for self-help and action-oriented approaches over more
traditional mental health services (Ellis et al., 2012; 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 extent 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
behaviour).
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
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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 game-based 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
endeavour 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 (Y.-S. Lee
et al., 2012). The CDI includes externalizing symptoms to assess depression (Craighead
et al., 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’; Y.-S. 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., 2013) and this may have influenced results.
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

7

Depressive symptoms and disorders are major public health concerns, affecting many
adolescents and young adults. Despite extensive research, depression prevention
programs for youth show limited effectiveness. Moreover, the maximal potential of
youth psychotherapy — on which depression prevention programs are based — may
have been reached. Commercial video games may offer an engaging alternative vehicle
for youth to practice emotional and social skills vital to mental health. The current
study investigated the potential for the commercial video game Journey to prevent the
exacerbation of depressive symptoms.
A pre-registered randomized controlled trial tested the effectiveness of Journey as
an indicated depression prevention approach compared to a control game condition and
a passive control condition (Dutch Trial Register: NL4873, https://www.trialregister.
nl/trial/4873). Additionally, potential action mechanisms for depression prevention
using video games were examined. Participants aged 15 to 20 years old with elevated
depressive symptoms (n = 244, Mage = 17.11, SDage = 1.76, 66.4% female) were given
four weeks to play Journey (Mduration = 3 h 20 min) or the control game, Flower (Mduration
= 2 h 36 min).
Results showed no beneficial effects of playing the commercial video game, Journey,
on youth’s change in depressive symptoms above and beyond the active and passive
control conditions up to 12-months after the intervention. Additionally, no action
mechanisms were found specifically for Journey. Nevertheless, over the whole study,
participants decreased in depressive symptoms, became less sensitive to rejection, and
experienced more hope and optimism. Moreover, participants who during the study
decreased in rejection sensitivity or rumination or who increased in hope and optimism
or in distraction and problem solving showed the strongest decrease in depressive
symptoms.
Although results do not support the use of the studied commercial game as an
effective indicated depression prevention strategy, our results do suggest that rejection
sensitivity, hope, optimism, rumination, distraction, and problem solving are promising
targets for future depression prevention efforts. We conclude with important lessons
for future research on games to promote mental health. Particularly, encouraging
careful consideration of research designs to explore for whom and how potential action
mechanisms and associated game mechanics may be effective.
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Both depressive symptoms and depressive disorders are major public health concerns,
negatively impacting individuals’ achievements, social interactions, and future mental
health (Carrellas et al., 2017; Hetrick et al., 2016; Wesselhoeft et al., 2013). During
adolescence and young adulthood individuals are most at risk for the emergence of
depression (Avenevoli et al., 2015; Merikangas et al., 2010), with over 10% of youth
experiencing depression in the past year (Weinberger et al., 2018). Unsurprisingly,
research on depression prevention programs for youth is extensive (e.g., Hetrick et al.,
2016; Horowitz & Garber, 2006; Merry et al., 2011). However, effect sizes are limited
and even indicated prevention programs may not be superior to attention control
groups (Hetrick et al., 2016). Moreover, a recent meta-analysis shows that the maximal
benefit of youth psychotherapy — on which depression prevention programs are based
— has been reached (Jones et al., 2019), suggesting the need for genuine innovations
in content and delivery of prevention approaches (Kazdin, 2019). In an attempt to
explore alternatives to traditional depression prevention in youth, this study tested the
effectiveness of a commercial video game hypothesized to affect a number of empirically
supported action mechanisms.
In contrast, most traditional depression prevention programs are based on cognitive
behavioural therapy (Hetrick et al., 2016). Cognitive behavioural therapy assumes that
depression results from cognitive distortions that lead a person to see themselves, their
environment, and their future negatively (Beck, 1976). These biases are associated with
learned helplessness in which individuals withdraw or react passively due to their sense
of not being in control of negative events (Seligman et al., 1979). Many traditional
depression prevention programs use psychoeducation, written exercises, role-playing
exercises, and homework assignments to address these cognitive distortions and their
associated behaviours (e.g., the Penn Resiliency Program; Gillham et al., 2006; Hetrick
et al., 2016).
These prevention programs are often didactic and highly cognitive group versions
of depression treatment (Hetrick et al., 2016), which limits their appeal for youth.
Digitalization of these programs into websites and serious games is sometimes seen as
a solution to enhance effectiveness through engagement and personalization (Scholten
& Granic, 2019). This form of digitalization, however, has not enhanced effectiveness
and in fact may be less effective without human guidance (for review, see Scholten &
Granic, 2019). Rather than appealing to youth and utilizing options for interaction and
personalization, digitized programs are associated with considerable program attrition,
leading researchers to call for critical reflection on engagement when developing these
interventions (Garrido et al., 2019; Scholten & Granic, 2019; Välimäki et al., 2017).
Commercial video games in contrast are highly effective in engaging youth for
multiple hours a week and maintaining this engagement (Limelight Networks, 2019;
Pew Research Center, 2018). And while commercial games are not designed to address
mental health, limited research has shown beneficial effects of commercial video
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games on depressive symptoms (Ferguson & Rueda, 2010; Russoniello et al., 2013).
Specifically, a randomized controlled trial showed a decrease in depressive symptoms
in adults with elevated depressive symptoms when they played a casual video game
(i.e., a quick, fun, and accessible game) three times a week for 30 min during one
month compared to an active control group (Russoniello et al., 2013). This effect
was attributed to the introduction of a pleasant activity. Indeed, the mere experience
of motivation and engagement which video games evoke may support mental health
benefits through flow (immersion in an activity that engages all your attention), intrinsic
motivation, experienced autonomy (i.e., the freedom to choose), and competence
(i.e., the experience of capability to overcome challenges) which have all been linked
to mental health benefits (see Nakamura & Csikszentmihalyi, 2009; Ryan et al., 2006;
Zuroff et al., 2012).
Furthermore, commercial video games can possess a number of additional
characteristics that may enhance their potential to improve mental health (Granic et
al., 2014). Intense emotions which can be evoked by narrative techniques, may allow
youth to practice coping strategies while facing negative emotions in a safe environment
(Granic et al., 2014). Similarly, the social nature of video games allows for a relevant
practice of social interactions.
Journey (Thatgamecompany, 2012a) is a commercial game that has been praised for
eliciting intense emotions, its visual beauty, and unique social gameplay (Metacritic,
2012; Thatgamecompany, 2012b). Essentially, the game chronicles the journey of the
player’s avatar from a desert wasteland to a distant mountain in eight levels (see
Figure 1)5. Interestingly, Journey was designed to evoke feelings of being relatively
powerless (Lowthorpe & S. Taylor, 2017), allowing the player to experience fear
and a struggle for freedom. Additionally, anecdotal evidence in the form of player
accounts linked Journey to overcoming grief, loneliness, and depressive episodes (e.g.,
Asgeek2012, 2012; Journey Stories, 2012). Rather than designing game mechanics of
a serious game using evidence based action mechanisms (e.g., exposure; see for an
example Scholten & Granic, 2019), the anecdotal evidence inspired us to reverse this
process and identify game mechanics which could affect empirically supported action
mechanisms. Specifically, we hypothesized that Journey may prevent the exacerbation
of depressive symptoms through the game’s social interaction, narrative, and quick
succession of negatively and positively valenced scenes affecting four mechanisms: (a)
rejection sensitivity, (b) narrative identity, (c) hope, and (d) coping strategies. The
research supporting each action mechanism and their potential to improve depressive
symptoms is reviewed below, with a rationale of how Journey’s game mechanics may
impact depressive symptoms through each mechanism.

5

https://youtu.be/61DZC-60x20
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Figure 1
Gameplay in Journey

A

B

C

D

E

F

Note. Players travel through the desert (A-C) and underground areas (D & E) to the top of a snowy
mountain (F). Players communicate with a single tone (A) and can fly if energized by cloth (B) or other
players (C). These images are reproduced from Journey by Thatgamecompany (2012a) with the permission
of the copyright holder Sony Interactive Entertainment.

First, research has suggested that rejection sensitivity – the anticipation and
perception of rejection followed by a strong emotional reaction to perceived rejection –
underlies deficits in social skills in depression and is a maintaining factor for depressive
symptoms (Marston et al., 2010). Interestingly, video gameplay and particularly
cooperative gameplay was found to influence elements of social competence in a number
of studies (Gentile et al., 2009; Greitemeyer et al., 2010). In Journey specifically,
players are encouraged to bond together through a mechanic that makes them more
powerful when they are close to another player. The cooperative play leaves no room
for explicit negativity between players, yet allows for very limited communication
open to interpretation (see Figure 1 Panel A). Thus, when players are disconnected
from another, this unexpected loss can feel compelling (e.g., Lowthorpe & S. Taylor,
2017), particularly for players who are rejection sensitive. A repeated confrontation
with ambiguous rejection and reconnection with another player may allow players to
reinterpret the loss experience as less catastrophic or personal, potentially re-training
their interpretation of rejection.
Next, narrative identity and feelings of hope and optimism may be additional action
mechanisms in the game which are promoted by the same game mechanics. Narrative
identity — a person’s life story that provides them with meaning and coherence — has
been theorized to be essential for mental health (McAdams & McLean, 2013). Research
on narrative development has shown that those who ascribe more redemptive meaning
to suffering in their narrative identity (i.e., negative events are redeemed by causing
or being followed by a positive event) have greater mental health and those finding
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more examples of personal agency over the course of treatment had greater mental
health improvements (Adler, 2012; Adler et al., 2015; Granic et al., 2020a; McAdams
et al., 2001). Relatedly, hope and optimism are negatively associated with depressive
symptoms (Alarcon et al., 2013) and Irving and colleagues (2004) showed that increases
in hope positively predicted symptom improvement early in treatment.
Importantly, media are used by adolescents in their identity construction (Arnett,
1995) and strong narratives in video games can provide players with meaning and insight
(M. B. Oliver et al., 2016). Although research is limited, media may increase hope
through ‘underdog’ narratives (i.e., a character’s struggle towards a nearly unachievable
goal; Prestin, 2013). The ‘underdog’ narrative may also promote hope in Journey
players, who tumble from an idyllic desert into an eerie underground area filled with
monsters. Situations like these can create a struggle for agency in players, being small,
vulnerable, and having a limited range of action options. It may be exactly these
challenging and limiting circumstances that make each choice feel meaningful (e.g.,
putting yourself at risk to save a co-player), allowing players to reflect on the meaningful
agency in their own life.
As players continue playing Journey, each struggle is overcome and followed by
brighter, more positive areas. The clear sequence of highs and lows may encourage
players to find redemptive meaning in the game events. Through repetition players
may transfer such a narrative arc to their own life’s story. Importantly, the use of
redemptive sequences to provide meaning to past experiences has been associated with
more optimism in emerging adults (McLean & Pratt, 2006).
Finally, coping strategies and emotion regulation play an essential role in the onset
and maintenance of depressive symptoms (Aldao et al., 2010; Evans et al., 2015; Lo
et al., 2017; Nolen-Hoeksema, 1991; Silk et al., 2003). Specifically, rumination has
been repeatedly linked to the onset, maintenance, and recurrence of depression (Aldao
et al., 2010; Davis & Nolen-Hoeksema, 2000; Huffziger et al., 2009; Lo et al., 2017;
Nolen-Hoeksema, 1991). In contrast, a combination of distraction and problem solving
seems to be associated with lower occurrence of depressive symptoms (Abela et al.,
2007; Hilt et al., 2010).
Interestingly, a recent literature review concluded that commercial video games
may be particularly well suited to improve emotion regulation (Villani et al., 2018),
foster positive mood (e.g., Osmanovic & Pecchioni, 2016; Reer & Krämer, 2018;
Russoniello et al., 2009; Ryan et al., 2006), and are used by youth to regulate their
mood (Ferguson & Olson, 2013; Olson, 2010). Specifically, playing games is commonly
linked to distraction and experimental research shows that more distracting video games
indeed have beneficial effects on mood (Bowman & Tamborini, 2012). Journey is
expected to similarly promote distraction among youth as it offers a relatively short,
engaging, and rewarding play experience. Furthermore, initial evidence also relates
playing strategic games to an increase in problem-solving skills (Adachi & Willoughby,
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2017). While not a strategy game, negative emotional scenes in Journey require players
to persevere despite negative emotions and overcome confrontations with monsters and
other obstacles. We therefore hypothesize that problem solving matches an effective
play style in Journey and rumination is discouraged.
A randomized controlled trial was conducted to test the effects and potential action
mechanisms of Journey as an indicated depression prevention approach compared to
another commercial game — Flower — and a passive control group. Comparing
Journey to both Flower and a passive control group allowed us to distinguish nonspecific effects of commercial video games and specific action mechanisms in Journey on
depressive symptoms. Made by the same game studio, Journey and Flower are games
with similar design and aesthetic. However, where Flower is a relaxing single-player
game in which the player transforms their environment unopposed in a number of
unrelated levels, Journey includes a narrative arc, is designed to evoke a range of both
positive and negative emotions, and is a social, cooperative game. These specific design
features of Journey (which are not present in Flower), correspond exactly to the action
mechanisms we hypothesized prevent the exacerbation of depressive symptoms.
Participants were youth with elevated depressive symptoms aged 15 to 20 years
old, as we expected the abstract nature of Journey to be more suited to this age range.
We expected that youth who played Journey would show lower levels of depressive
symptoms during post-test and six and 12 month follow-up, compared to the passive
control group. In comparison, after playing Flower, participants were expected to
experience less depressive symptoms than participants in the passive control group due
to non-specific effects of game play, yet more depressive symptoms than participants
playing Journey.
In regard to the action mechanisms, we hypothesized that after playing Journey,
participants would report feeling less rejection sensitivity, identify more redemptive
sequences and agency in their narrative identity, have more hope and optimism, use
less rumination, and use more problem solving and distraction. Moreover, we expected
changes in these action mechanisms to mediate the effects of Journey compared to the
active and passive control groups. Additionally, if conditions showed equal effects on
depressive symptoms, exploring whether the action mechanisms explained variability in
depressive symptoms over time would be illuminating. In that case, moderation analyses
would allow us to examine whether action mechanisms moderated the effect of the
conditions. Furthermore, exploring Journey’s immersive environment can promote the
experience of intrinsic motivation, autonomy, competence and flow thereby potentially
promoting beneficial effects on depressive symptoms. Therefore, we tested whether
a positive experience with Journey or Flower (i.e., experienced intrinsic motivation,
autonomy, competence and flow) moderated the effects of the games on depressive
symptoms.
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Materials and Methods
Participants
Participants were 244 adolescents and young adults with a mean age of 17.11 years (SD
= 1.76). Two-thirds of participants were female (66.4%) and the vast majority was
born in the Netherlands (93.4%). Overall participants’ education level was high, as only
9.1% of participants received vocational education, 32.1% received higher vocational
education, and 58.8% received (pre-) university education. Finally, participants were
quite positive about video games (M = 5.31, SD = 1.44 on a 7-point scale; 1 = Do not
like them at all, 4 = Like them somewhat, 7 = Like them very much) and most played games
at least once a week (71.7%) with only a few participants indicating not playing video
games at all (3.7%).

7

Procedure
Between November 2014 and June 2016 4,695 youth were screened for elevated
depressive symptoms using a 10-min questionnaire (T0; see Figure 2 for the participant
flow chart). Youth under the age of 18 were recruited through schools which had agreed
to participate following an information letter and visit (17 secondary schools and one
vocational tertiary school). Additionally, older youth were also recruited through flyers,
social media posts, and the research participation system of the Radboud University. All
youth and parents of secondary school students received written information regarding
the study. Inclusion criteria and hypotheses were not communicated until the end of the
study to reduce the potential for stigmatization and socially desirable answers. Parents
provided passive consent for screening and youth were free to stop at any point.
We aimed for a strict inclusion of high-risk youth between the ages of 15 and 20 who
were unfamiliar with Journey or Flower. Youth were invited for participation if they: (a)
indicated elevated depressive symptoms on the Children’s Depression Inventory (CDI
≥ 13; Kovacs, 2001) and (b) indicated experiencing at least one of the core symptoms
of a depressive disorder — depressed mood and anhedonia — the majority of the time
over the past two weeks or alternatively experiencing both of the core symptoms on
several days using the Patient Health Questionnaire 2 (Patient Health Questionnaire
2 ≥ 2; α = .54; Kroenke et al., 2003; L. P. Richardson et al., 2010).6 Youth were
excluded at screening (n = 50) if they reported extremely severe depressive symptoms
(CDI ≥ 30) and/or suicidal ideation (CDI item 9 = 2) as they were deemed in need of
clinical assessment and/or intervention. These youth and youth scoring similarly during
participation (n = 19) were contacted to discuss options for mental health services and
parents of adolescent participants were involved if deemed appropriate. Medication use
and receiving therapy were not exclusion criteria.
6

This strategy excluded 904 youth that did not report elevated depressive symptoms (n = 755; CDI < 13; Patient
Health Questionnaire 2 ≥ 2) or core depressive symptoms (n = 149; CDI ≥ 13; Patient Health Questionnaire 2
< 2).

Allocated to Flower (n = 80):
– Played Flower (n = 78)
– Did not play Flower (n = 1)
– Dropout (n = 1)
Completed main outcome post-test (n = 79):
– Completed post-test entirely (n = 79)
Lost to follow-up (n = 0)
No response (n = 0)
Completed main outcome follow-up 1 (n = 76):
– Completed follow-up 1 entirely (n = 76)
Lost to follow-up (n = 1)
No response (n = 2)
Completed main outcome follow-up 2 (n = 75):
– Completed follow-up 2 entirely (n = 71)
Lost to follow-up (n = 3)
Analysed Per Protocol (n = 78)
Analysed Intention to Treat (n = 80)

Completed main outcome post-test (n = 77):
– Completed post-test entirely (n = 75)
Lost to follow-up (n = 0)
No response (n = 2)

Completed main outcome follow-up 1 (n = 74):
– Completed follow-up 1 entirely (n = 71)
Lost to follow-up (n = 1)
No response (n = 4)

Completed main outcome follow-up 2 (n = 74):
– Completed follow-up 2 entirely (n = 68)
Lost to follow-up (n = 4)

Analysed Per Protocol (n = 78)
Analysed Intention to Treat (n = 82)

Randomised
(n = 244)

Selected
(n = 454)

Assessed for eligibility
(n = 4695)

Allocated to Journey (n = 82):
– Played Journey (n = 78)
– Played Flower during follow-up phase (n = 1)
– Dropout (n = 3)

Declined to participate (n = 209):
– Unable to contact
– Too busy with school or work
– No interest in video games or research
– No parental permission
– Familiar with Flower or Journey
Withdrew after pre-test (n = 1):
– Too busy with school

Figure 2
Flow Chart Participants from Screening to 12 Month Follow-Up

|

Analysed Per Protocol (n = 81)
Analysed Intention to Treat (n = 82)

Completed main outcome follow-up 2 (n = 77):
– Completed follow-up 2 entirely (n = 75)
Lost to follow-up (n = 1)

Completed main outcome follow-up 1 (n = 77):
– Completed follow-up 1 entirely (n = 76)
Lost to follow-up (n = 3)
No response (n = 1)

Completed main outcome post-test (n = 80):
– Completed post-test entirely (n = 80)
Lost to follow-up (n = 1)
No response (n = 1)

Allocated to control condition (n = 82):
– Played Journey (n = 1)

Incomplete questionnaire (n = 148)
Not meeting inclusion criteria (n = 4093):
– Age < 15 or > 20 (n = 385)
– Suicidal ideation (n = 30)
– CDI score ≥ 30 (n = 13)
– CDI score < 13 (n = 3516)
– PHQ-2 score < 2 (n = 149)
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To detect a small effect size (f = 0.10) with a power of 0.90 while accounting for
10% attrition (correlation among repeated measures = 0.40; nonsphericity correction
ε = 0.83; based on data from Poppelaars et al., 2016) 290 participants were required
(GPOWER 3.9.1.2; Faul et al., 2007). Less youth met inclusion criteria and more
declined participation than expected, therefore the original upper age limit was changed
from 18 to 20 and the recruitment period was almost doubled. In the end, 454 youth
were selected to participate and 244 participants were randomized. Selected youth often
cited a busy schedule, no interest in scientific research or video games when declining
participation (see Figure 2 for further information). Participants were more highly
educated and liked video games more than youth who declined participation, while the
two groups were similar otherwise (see Table 1).
Participants filled in the 45-min pre-test questionnaire (T1) online after they and,
if applicable, their parents had provided informed consent. At pre-test, depressive
symptoms and all action mechanisms were assessed (i.e., rejection sensitivity, narrative
identity, hope and optimism, and coping strategies; see Instruments). Additionally, in
order to ensure participants on average had similar expectations regarding potential
benefits of playing Journey and the control game Flower, all participants were shown
trailers for Journey and Flower with similar messages at pre-test (see Boot et al., 2013
for the importance of equal expectations in active control conditions). Expectations
regarding well-being were checked using self-developed items (based on Scholten et
al., 2016) on a 7-point scale (1 = Not at all to 7 = Definitely; Flower: α = .82 and
Journey: α = .83).
Next, an independent researcher randomized participants to a passive condition
(n = 82) or to play either Journey (n = 82) or Flower (n = 80). Initially, randomization
was done once a month stratified by gender. After the age range was adjusted, blocked
randomization lists with a random block size order (blocks of three, six or nine
participants) were created separate for gender and school or other recruitment.
Participants in the game conditions were given a logbook and a PlayStation 3 console
pre-installed with their assigned game for four weeks. They were requested to complete
the game at least once, but no further restrictions were given to encourage naturalistic
gameplay. Flower takes two to three hours to complete compared to approximately
three hours for Journey. Meanwhile, passive control participants continued their normal
routine.
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Table 1
Descriptives (Means and Standard Deviations or Percentages) and χ2 or F-values of Demographic Variables for
Participating and Non-Participating Youth Separately
Participants
Non-participating
χ2
t (452)
youth
( 1, n = 454)
M/%
(SD)
M/%
(SD)
Age
17.11
(1.76) 16.97
(1.64)
0.92a
Gender
0.46
Female
66.4%
63.3%
Male
33.6%
36.7%
Education level
26.03b***
Vocational
9.1%
21.4%
Higher vocational
32.1%
41.9%
(Pre-) University
58.8%
36.7%
Born in the Netherlands
1.36
Yes
93.4%
90.5%
No
6.6%
9.5%
Frequency of video game play
9.33c
Never
3.7%
6.2%
Once a month
8.2%
15.7%
Multiple times a month
16.4%
16.7%
Every week
21.3%
20.5%
Multiple times a week
26.6%
22.9%
Every day
23.8%
18.1%
Liking video games
5.31
(1.44)
4.85
(1.67)
3.12d**
Depressive symptoms
17.27
(3.75) 17.63
(3.98)
-0.97
Core depressive symptoms
2.78
(1.02)
2.75
(0.97)
0.37
Note. Significant effects are printed in bold.
a
df = 442.28. b df = 2, n = 453. c df = 5, n = 454. d df = 416.01.
** = p < .01. *** = p < .001.

Within two weeks after the intervention period, participants filled in an online
post-test questionnaire (T2) which was repeated six (T3) and 12 months (T4) later.
All questionnaires repeated the assessment of depressive symptoms and the action
mechanisms. For participants who played Journey or Flower game engagement measures
were included at post-test (see Instruments). Outcomes that are less theoretically
relevant to this paper are not reported, however an overview of all measures is provided
in the supplementary materials (see Table S1) and the full data is available at the DANS
EASY online data repository (Poppelaars et al., 2020). Moreover, all questionnaires
included a number of filler items (e.g., items regarding academic achievements) to
distract from the study’s purpose. Questionnaires without an official Dutch translation
were translated into Dutch separately by two researchers and back translated by a third
researcher. Any discrepancies were solved through discussion.
In total, 217 participants (88.9%) completed all five assessments of depressive
symptoms. This resulted in a power of 0.77 to detect small effects (ƒ = 0.10) and
a power of 0.99 to detect small to medium effects (ƒ = 0.15; ANOVA repeated
measures and within-between interaction; correlation among repeated measures = 0.36;
nonsphericity correction ε = 0.77; GPOWER 3.9.1.2; Faul et al., 2007).
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Participants received course credits, monetary rewards (€35,- in gift certificates) or a
combination as compensation for the questionnaires. After the last questionnaire, passive
control participants were offered Flower and/or Journey. Ethical approval for the study
was granted by the ethical committee of the Faculty of Social Sciences at Radboud
University (ECSW2014-1003-201) and the trial was pre-registered at the Dutch Trial
Register (Nederlands Trial Register: NL4873).
Control Game
Similar to Journey, Flower was designed by Thatgamecompany (2009b) and combines
minimalistic game controls with powerful game mechanics. Both games have pleasing
aesthetics and immersive music and are appealing to frequent and non-frequent players.
In Flower players explore six levels or landscapes controlling the wind on which a
growing string of flower petals float (see Figure 3)7. With each flower that the player’s
petals touch, more flowers bloom and the landscape becomes more vibrant. Although
players cannot die, in the penultimate level they lose some petals if they fly too close
to electricity poles. Critics and the majority of players received Flower positively
(Metacritic, 2009; Thatgamecompany, 2009a).
Figure 3
Gameplay in Flower

A

B

C

Note. Players steer flower petals towards (A) and past flowers (B) which then bloom and transform the
environment (C). These images are reproduced from Flower by Thatgamecompany (2009b) with the
permission of the copyright holder Sony Interactive Entertainment.

7

Instruments
Depressive Symptoms
Severity of depressive symptoms was measured with the CDI (Kovacs, 2001) using
27 items consisting of three related statements. Participants indicate the statement
reflecting their experience in the past two weeks (e.g., 0 = I get sad from time to time,
1 = I get sad often, 2 = I’m always sad). To account for the extended age range of the
study, slight adaptations made items suitable for all participants (e.g., “I’m as good
as other children.” became “I’m as good as other youth.”). A sum score is calculated
ranging from 0 to 54 with 13 reverse scored items; higher scores indicate more severe
depressive symptoms. Reliability was acceptable to good (α = .75 - .86).
7

https://youtu.be/s1oZnf3475c
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Action Mechanisms
Rejection Sensitivity. The tendency to anxiously expect rejection was measured
using the eight item Rejection Sensitivity Questionnaire (Downey & Feldman, 1996).
Participants were presented with possible rejection situations (e.g., “You ask a friend
to do you a big favour.”) and asked how concerned they would be over the reaction
on a 6-point scale (1 = very unconcerned to 6 = very concerned; rejection concern) and to
what extent they would expect a positive reaction on a 6-point scale (1 = very unlikely
to 6 = very likely; acceptance expectancy). For each item the rejection concern score is
multiplied by the reverse score of acceptance expectancy. A mean score with a possible
range of 1 to 36 is calculated with higher scores indicating more rejection sensitivity.
Reliability was acceptable to good (α = .73 - .80).
Narrative Identity. Participants wrote approximately five lines each on a high,
low, and turning point in their life based on the Life Story Interview (McAdams,
2008). Three graduate students trained by the first and second author coded redemptive
sequences and agency (McAdams, 1999, 2002). Coders could score one point for
agency for: (a) gaining insight or control in life, (b) gaining status or victory, (c)
attaining an achievement or taking responsibility, and (d) feeling empowered by an
authority figure. A redemptive sequence was coded (0 = no, 1 = yes) when a clearly
negative state resulted in a positive state or outcome. An extra point per category
was scored for additional positive outcomes for: (a) agency, (b) social relationships,
or (c) spiritual experience. Sum scores for redemptive sequences and agency were
calculated from the three prompts with a potential range of 0 to 12. In total 819 sets
of narrative fragments were coded of which 128 (15.6%) were coded independently
by two coders. Intraclass Correlation Coefficients based on a single rating, absolute
agreement, 1-way random effects model showed poor to moderate interrater reliability
(Intraclass Correlation Coefficients = .58, 95% CI [.45, .68]) for agency and moderate
to good reliability (Intraclass Correlation Coefficients = .67, 95% CI [.56, .75]) for
redemptive sequences (Koo & Li, 2016). Complete agency and redemption data were
available for 161 (66.0%) and 160 (65.6%) participants, respectively.
Hope and Optimism. Hope and optimism were measured using the Global
Positive Expectancies scale (Carvajal, 2012). A mean score is calculated from the eight
items (e.g., “I always look on the bright side of things.”) measured on a 4-point scale
(1 = None of the time, 2 = Some of the time, 3 = Most of the time, 4 = All of the time).
Reliability was acceptable to good (α = .75 - .84).
Coping Strategies. Participants’ response to depressed moods was measured using
the Children’s Response Styles Questionnaire (Abela et al., 2007). Specifically, 13 items
measured rumination (e.g., “When I am sad, I think about how sad I feel.”) and eight
items measured distraction and problem solving (e.g., “When I am sad, I think of a
way to make my problem better.”) on a 4-point scale (0 = Almost never, 1 = Sometimes,
2 = Often, 3 = Almost always). Reliability was good for the Rumination subscale
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(α = .85 - .88), however reliability for the Distraction and Problem-Solving subscale
was questionable to acceptable (α = .67 - .74).
Game Engagement
Intrinsic Motivation. The Interest/Enjoyment subscale of the Intrinsic Motivation
Inventory (McAuley et al., 1989; Ryan, 1982) assessed intrinsic motivation experienced
during gameplay with excellent reliability (α = .95). The seven items (e.g., “I would
describe this game as very interesting.”) were assessed on a 7-point scale (1 = Not at all
true, 4 = Somewhat true, 7 = Very true) at post-test. A mean score was calculated after
reverse scoring two items, where higher scores indicated more motivation.
Autonomy and Competence. The Player Experience of Need Satisfaction
questionnaire (Immersyve, 2007; Ryan et al., 2006) measures the experience of
autonomy (e.g., “I experienced a lot of freedom in the game.”) and competence (e.g.,
“I feel very capable and effective when playing.”). A mean score was calculated for each
three-item subscale measured on a 7-point scale (1 = Strongly disagree to 7 = Strongly
agree) with good reliability (Autonomy: α = .84 and Competence: α = .88).
Flow. Participants were given a description of flow and the way people experience
it (Novak et al., 2000). Next, participants rated on 9-point scales if they had ever
experienced flow (1 = Not at all sure to 9 = Completely sure), how frequently they had
experienced flow (1 = Never to 9 = Very frequently), and if most of the time they had
experienced flow (1 = Strongly disagree to 9 = Strongly agree) while playing Journey or
Flower. Higher mean scores indicate a stronger experience of flow during gameplay
with excellent reliability (α = .91).

7

Statistical Analyses
To start, the descriptive statistics reported below include all available data (we checked
that excluding participants who did not follow protocol or who dropped out did not
change the significance of any reported descriptive statistics). Randomization success
was checked using one-way ANOVAs and chi-square tests on demographic variables.
Next, both depressive symptoms and action mechanisms at each time point and game
engagement variables were compared between conditions using one-way ANOVAs.
Furthermore, correlations between age, depressive symptoms, and action mechanisms
at pre-test and the game engagement variables were examined. As the age range in our
study was extended and many of our dependent variables showed significant correlations
with age, we used age as a covariate in all further analyses.
Mixed Effects Models were used for both the intention to treat and per protocol
analyses. Mixed effects models is a recommended method to analyse longitudinal data
with missing data points and can model the covariance structure of participants’ repeated
measurements over time (Gueorguieva & Krystal, 2004; Krueger & Tian, 2004), while
the interpretation is similar to commonly used Repeated Measures ANOVAs (Littell et
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al., 2000). Using Residual Maximum Likelihood the best fitting solution is estimated
based on all available data, including participants missing one or more of the repeated
assessments. Moreover, rather than assuming sphericity for repeated measurements,
mixed effects models allow for more appropriate modelling of the correlations between
repeated assessments from subjects through the covariance matrix (Gueorguieva &
Krystal, 2004). For each dependent variable the best fitting covariance matrix was
selected based on the Akaike information criterion and the Schwarz Bayesian criterion
(following Littell et al., 2000). A selection was made from 7 common covariance
matrices: (a) Unstructured, which uses the covariance and variance values from the
sample; (b) Compound Symmetry, which specifies equal covariance between repeated
measures; (c) Autoregressive; and (d) Toeplitz, which both specify that covariance
between repeated measures decrease with more time between assessments in specific
ways; (e) Compound Symmetry Heterogeneous; (f) Autoregressive Heterogeneous; and
(g) Toeplitz Heterogeneous, the last three of which allow variances to differ between
repeated measures compared to their counterparts (see Littell et al., 2000).
Next, the effect of condition on depressive symptoms and the action mechanisms
over time was tested. Mixed effects models used all available time-points for depressive
symptoms (T0-T4) and each action mechanism (T1-T4), entering time and condition
as categorical variables and age as a continuous covariate. In order to use age as a
covariate, the variable was mean centred. The model included fixed effects for time,
age, condition, Time × Age, and Time × Condition.
Further, mediation of the action mechanisms could not be tested as the effect of
condition on change in depressive symptoms was not significant. Therefore, we instead
tested for moderation effects of the action mechanisms. Separate mixed effects models
were used to test whether change in the action mechanisms as well as game engagement
moderated the effect of condition on depressive symptoms over time. To this end,
the original mixed effects model for depressive symptoms was extended by adding
the centred action mechanism change variable or centred game engagement variable
as a continuous covariate. Additionally, the interactions of the action mechanism or
game engagement variable with condition, time, and Time × Condition were included
as fixed effects. For all action mechanisms, centred change variables were created by
subtracting pre-test scores from the final follow-up scores and mean centring these
scores. Moderation analyses only included data from participants with a valid centred
action mechanism change variable or centred game engagement variable.
The per protocol analyses included only participants who followed protocol and
played Journey or Flower or neither game as prescribed by the randomization. These
analyses were only reported if they deviated from the intention to treat analyses. To
reduce the possibility of chance findings α = .01 was used for the moderation analyses.
All analyses were performed in SPSS 25 (IBM Corp., 2017) and Bonferroni corrections
were applied to all post-hoc tests.
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Results

7

Descriptive Statistics
Randomization was successful as there were no significant differences between conditions
on the demographic variables, expectations of Journey, expectations of Flower, and on
receiving other treatment during the study period (see Table 2). In addition, a RMANOVA of expectations showed participants had similar expectations of the potential
effect of Journey and Flower at pre-test (F(1, 241) < 0.01, p = .97, η2p < .01) and this
was not moderated by the condition to which participants were randomized (F(2, 241)
= 0.05, p = .95, η2p < .01). Participants in both game conditions on average recorded
approximately three sessions of gameplay in their logbooks (Flower M = 3.03, SD =
1.76; Journey M = 3.25, SD = 1.93; t (148) = 0.73, p = .47), but Journey on average
was played longer than Flower (Flower M = 2 h 36 min, SD = 1 h 55 min; Journey
M = 3 h 20 min, SD = 2 h 16 min; t (145) = 2.09, p < .05). Additionally, on average
playing Journey was experienced as more engaging than playing Flower, as participants
playing Journey on average reported experiencing more intrinsic motivation (Flower
M = 3.66, SD = 1.54; Journey M = 4.73, SD = 1.53; F(1, 151) = 18.40, p < .001),
autonomy (Flower M = 3.40, SD = 1.52; Journey M = 4.48, SD = 1.49; F(1, 151)
= 19.85, p < .001), competence (Flower M = 3.71, SD = 1.60; Journey M = 4.67,
SD = 1.37; F(1, 151) = 15.59, p < .001), and flow (Flower M = 3.94, SD = 2.10;
Journey M = 4.96, SD = 2.20; F(1, 151) = 8.60, p < .01) than participants playing
Flower. Further, no significant differences were found on depressive symptoms or any
of the action mechanisms between conditions on their first assessment nor on any other
time point (see Supplementary Table S2).
Correlations between age, depressive symptoms, and action mechanisms at pre-test
and the game engagement variables are provided in Table 3. Notably, age correlated
significantly with several dependent variables, showing that older participants on
average showed more depressive symptoms, more rejection sensitivity, more agency in
their identity narratives, less hope and optimism, and more rumination than younger
participants. Furthermore, it stands out that depressive symptoms were not found to be
related to agency in identity narratives or distraction and problem solving in this sample.
Depressive Symptoms
Next, a mixed effects model was used to test if condition was associated with differences in
depressive symptoms over time. First, the best fitting covariance matrix was determined
to be Toeplitz with heterogeneous variances as indicated by the second lowest Akaike’s
Information Criterion (6819.13) and the lowest Schwarz’s Bayesian Criterion (6864.62;
following recommendations of Littell et al., 2000). While a significant main effect of
time (F(4, 295.52) = 16.44, p < .001) and a significant Time × Age interaction (F(4,
296.29) = 7.85, p < .001) were found, no Time × Condition interaction was found
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(F(8, 295.55) = 0.85, p = .56; see Figure 4). Thus, results indicate that participants in
all conditions showed a similar decrease in depressive symptoms over the study period
(T0-T4: β = -2.78, SE = 0.75, 95% CI [-4.26, -1.30]).
Table 2
Descriptives (Means and Standard Deviations or Percentages) per Condition and χ2 or F-values for Demographic
Variables at T0, Intervention Expectation at T1 and Other Treatment during the Study
Total
Journey
Flower
Passive
χ2
F
control
(2, 241)
M (SD) / % M (SD) / % M (SD) / % M (SD) / %
Age
17.11
17.13
17.16
17.05
0.09
(1.76)
(1.81)
(1.79)
(1.71)
Gender
0.07a
Female
66.4%
65.9%
67.5%
65.9%
Male
33.6%
34.1%
32.5%
34.1%
Education level
5.87b
Vocational
9.1%
6.1%
10.1%
11.0%
Higher vocational
32.1%
32.9%
24.1%
39.0%
(Pre-) University
58.8%
61.0%
65.8%
50.0%
Born in the Netherlands
0.87a
Yes
93.4%
93.9%
95.0%
91.5%
No
6.6%
6.1%
5.0%
8.5%
Frequency of video game play
10.30c
Never
3.7%
2.4%
3.8%
4.9%
Once a month
8.2%
11.0%
8.8%
4.9%
Multiple times a month
16.4%
15.9%
21.3%
12.2%
Every week
21.3%
22.0%
23.8%
18.3%
Multiple times a week
26.6%
24.4%
18.8%
36.6%
Every day
23.8%
24.4%
23.8%
23.2%
Liking video games
5.31
5.35
5.20
5.37
0.33
(1.44)
(1.43)
(1.53)
(1.37)
Expectation
Flower
4.28
4.22
4.33
4.30
0.19
(1.22)
(1.29)
(1.06)
(1.31)
Journey
4.28
4.20
4.33
4.32
0.30
(1.24)
(1.23)
(1.30)
(1.16)
Other treatment
1.13d
No
58.9%
57.5%
63.9%
55.7%
Yes
41.1%
42.5%
36.1%
44.3%
Core depressive
2.78
2.78
2.78
2.79
symptoms at screening
(1.02)
(1.02)
(0.94)
(1.11)
0.01
a 2
χ (2, n = 244). b χ2 (4, n = 243). c χ2 (10, n = 244). d χ2 (2, n = 224).

When comparing screening and the final follow-up, age did not influence the decrease
in symptoms (T0-T4: β = -0.03, SE = 0.25, 95% CI [-0.52, 0.46]). Rather, posthoc analyses indicated that age had an effect on the timing of the change in depressive
symptoms. Younger participants showed an early decrease in depressive symptoms
between screening and pre-test (15-year olds p < .001; 16-year olds p < .001; 17-
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year olds p < .001) that was not found for older participants. A significant decrease in
symptoms later on in the study was only seen in participants aged 17 years and older
(17-year olds T2-T3 p < .01 18-year olds T2-T3 p < .01; 19-year olds T2-T3 p <
.05; 20-year olds T2-T4 p < .001). Thus, younger participants decreased in depressive
symptoms earlier but not more compared to older participants. Moreover, despite the
overall decrease in depressive symptoms, approximately 50.2% of the participants still
met the inclusion criteria for elevated depressive symptoms at the final follow-up with
no differences between conditions (χ2 (2, n = 223) = 0.47, p = .79).
Action Mechanisms
The results of the mixed effects models for all action mechanisms are reported in
Table 4. Main effects of time were found for (a) rejection sensitivity, and (b) hope and
optimism. Time × Age and Time × Condition interactions were not found for either
variable. Findings indicate that participants in all conditions and of all ages showed a
mean decrease in rejection sensitivity (T1-T4: β = -1.11, SE = 0.46, 95% CI [-2.01,
-0.21]) and mean increase in hope and optimism (T1-T4: β = 0.13, SE = 0.06,
95% CI [0.02, 0.24]) during the study. The mixed effects models of all other action
mechanisms showed no significant effects of time, Time × Age, and Time × Condition.
This indicates that narrative redemptive sequences, narrative agency, rumination, and
distraction and problem solving remained stable for all conditions and all ages during
the study period.

7

Table 3
Correlations between Age, Depressive symptoms, and Action Mechanisms at Pre-Test and Game Engagement Variables
Age
DS
RS NR
NA
H&O
RUM D&P IM
AT
CM
Age
.26***
DS
.16*
.47***
RS
-.15* -.04
NR
-.01
.18** .06
.13*
.40***
NA
H&O -.28*** -.63*** -.44*** .08
-.01
RUM .18** .39*** .34*** .02
.11 -.29***
.15* .26*** -.02
D&P
.04
-.10
-.16*
.18**
IM
-.03
.08
.14
-.15
-.02
.01
.07 .08
.80***
AT
-.04
<.01
.14
-.04
<-.01 .12
.02 .14
CM
.08
-.05
.11
-.03
.07
.10
.07 .18* .67*** .66***
.18*
.72*** .64*** .59***
FL
-.01
<.01
.03
-.08
.05
<-.01 .07
Note. Significant effects are printed in bold.
DS = Depressive Symptoms; RS = Rejection Sensitivity; NR = Narrative Redemptive Sequences; NA =
Narrative Agency; H&O = Hope and Optimism; RUM = Rumination; D&P = Distraction and Problem
Solving; IM = Intrinsic Motivation; AT = Autonomy; CM = Competence; FL = Flow.
* = p < .01. ** = p < .01. *** = p < .001.
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Figure 4
Trajectories of Mean Depressive Symptoms (CDI) Scores by Condition
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Note. Error bars represent standard errors.

Moderation of Action Mechanisms
As there was no effect of condition on change in depressive symptoms, no mediation
analyses could be performed. Therefore, we tested whether change in the action
mechanisms moderated the effect of condition on depressive symptoms. Mixed effects
model results are reported in Table 5 and show that all moderation analyses replicated the
main effect of time and the Time × Age interaction on depressive symptoms. The Time ×
Age interaction can be interpreted the same way as in the main outcome. However, when
hope and optimism was added as a moderator we additionally saw a significant decrease in
depressive symptoms for the 16-year olds later in the study (T1-T3 p < .01).
Table 4
The Effect of Condition on Action Mechanisms over Time Using Mixed Effects Models
Covariance
Fit indices
Time
Time × Age
Time ×
matrix
Condition
AIC
BIC
df
F
df
F
df
F
5.65*** 3, 394.69 1.16 6, 394.65 0.85
RS
TP
4896.52 4915.78 3, 394.78
CS
2696.81 2706.19 3, 596.94
2.45
3, 595.90 0.05 6, 596.57 0.61
NRa
CS
2376.05 2385.43 3, 601.33
0.98
3, 600.27 0.49 6, 600.94 0.34
NAa
5.90*** 3, 380.64 1.51 6, 381.09 0.90
H&O
TP
949.02
968.29 3, 381.33
RUM
TP
5903.23 5922.49 3, 397.57
1.21
3, 396.96 0.03 6, 397.48 1.65
D&P
TP
4873.53 4892.79 3, 417.53
1.77
3, 415.56 1.78 6, 417.47 0.35
Note. Significant effects are printed in bold.
AIC = Akaike Information Criterion; BIC = Schwarz Bayesian Criterion; RS = Rejection Sensitivity;
NR = Narrative Redemptive Sequences; NA = Narrative Agency; H&O = Hope and Optimism; RUM
= Rumination; D&P = Distraction and Problem Solving; TP = Toeplitz; CS = Compound Symmetry.
a
Excluding 7 participants without any codeable narrative data.
*** = p < .001.
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Further, results indicated that both change in narrative redemptive sequences and
change in narrative agency did not moderate the effect of time or the interaction of
Time × Condition on depressive symptoms. Indicating that change in narrative aspects
had no effect on the decrease in depressive symptoms over time in the current study.
On the other hand, change in (a) rejection sensitivity, (b) hope and optimism, (c)
rumination, and (d) distraction and problem solving were found to moderate the change
of depressive symptoms over time (see Figure 5). First, participants who decreased
more in rejection sensitivity showed a larger decrease in depressive symptoms across
the study (T0-T4: β = 0.68, SE = 0.19, 95% CI [0.31, 1.05]). Second, participants
who showed a larger decrease in rumination also showed a larger decrease in depressive
symptoms (T0-T4: β = 0.38, SE = 0.10, 95% CI [0.19, 0.58]). In the opposite
direction, participants who showed a larger increase in hope and optimism, showed a
larger decrease in depressive symptoms (T0-T4: β = -7.96, SE = 1.27, 95% CI [-10.48,
-5.45]). Similarly, an increase in distraction and problem solving was related to a larger
decrease in depressive symptoms (T0-T4: β = -0.45, SE = 0.18, 95% CI [-0.80,
-0.10]). Importantly, none of these action mechanisms moderated the interaction of
Time × Condition on depressive symptoms. This indicates that the associations between
changes in action mechanisms and changes in depressive symptoms were not specific to
any condition.
Moderation of Game Engagement
Finally, we tested if the experience participants had playing Journey or Flower
impacted their change in depressive symptoms or moderated the effect of condition
on change in depressive symptoms (see Table 5). These analyses again confirmed the
decrease in depressive symptoms over time and the age related differences in trajectories.
The only discrepancy was that when competence was added as a moderator we saw
the decrease in depressive symptoms for 17-year olds later in the study was no longer
significant at α = .01 (T2-T3 p = .02). The same effect was seen for motivation (T1T4 p = .02) and autonomy (T1-T4 p = .01) in the per protocol analyses. Importantly,
none of the engagement variables moderated the effect of time or Time × Condition.
7

Time × ∆ AM / GE
× Condition
AIC
BIC
df
F
df
F
df
F
df
F
df
F
16.13*** 4, 278.84
6.24***
9.87***
RS
6345.68 6390.41
4, 278.17
4, 278.14
8, 278.17 0.69 8, 278.23
1.52
13.70*** 4, 231.67
5.32***
NR
5384.50 5427.72
4, 230.97
4, 229.74
1.94
8, 231.00 0.54 8, 229.96
0.94
13.59*** 4, 231.94
5.22***
NA
5401.58 5444.86
4, 231.27
4, 230.15
0.77
8, 231.29 0.65 8, 230.34
1.16
20.42*** 4, 290.85
5.89***
H&O
6254.26 6299.04
4, 290.39
4, 289.70 32.97***
8, 290.40 0.94 8, 289.81
0.36
15.25*** 4, 280.90
6.25***
6305.04 6349.73
4, 280.13
4, 280.18 12.57***
8, 280.14 0.77 8, 280.22
1.97
RUMa
15.63*** 4, 276.78
6.04***
5.19***
6332.73 6377.43
4, 276.18
4, 275.81
8, 276.18 0.72 8, 275.80
0.43
D&Pb
10.60*** 4, 195.11
5.86***
IM
4305.96 4347.22
4, 194.73
4, 194.00
0.45
4, 194.73 0.26 4, 193.96
1.23
9.01*** 4, 194.91
6.40***
AT
4300.89 4342.15
4, 194.30
4, 194.35
0.34
4, 194.26 0.23 4, 194.36
2.86
5.86***
10.08*** 4, 194.12
4, 193.30
0.67
4, 193.75 0.26 4, 193.35
0.95
CM
4304.21 4345.47
4, 193.76
11.60*** 4, 194.33
5.91***
FL
4314.04 4355.30
4, 193.96
4, 194.71
0.77
4, 193.92 0.25 4, 194.70
0.41
Note. Significant effects are printed in bold. The covariance matrix Toeplitz with heterogeneous variances was used for all analyses. ∆ AM = Change in Action
Mechanisms; GE = Game Engagement Variables; AIC = Akaike Information Criterion; BIC = Schwarz Bayesian Criterion; RS = Rejection Sensitivity; NR = Narrative
Redemptive Sequences; NA = Narrative Agency; H&O = Hope and Optimism; RUM = Rumination; D&P = Distraction and Problem Solving; IM = Intrinsic
Motivation; AT = Autonomy; CM = Competence; FL = Flow.
a
The interaction Time × Change in Rumination × Condition was significant in the per protocol analyses, however with the exclusion of an extreme
multivariate outlier the effect was not significant in both the per protocol and intention to treat analyses. b The interaction Time × Change in Distraction
and Problem Solving was not significant in the full sample, however with the exclusion of an extreme multivariate outlier the effect is significant.
*** = p < .001.

Table 5
The Effect of Condition on Depressive Symptoms over Time Moderated by Action Mechanisms or Game Engagement Using Mixed Effects Models
Fit indices
Time
Time × Age
Time × ∆ AM / GE
Time × Condition
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M-SD
SE
M
SE
M+SD
SE
Screening
17,935
0,356
17,248
0,251
16,555
0,356
Pre-test
170 | CHAPTER
16,885 7 0,495
16,001
0,348
15,11
0,495
Post-test
16,175
0,572
15,849
0,403
15,52
0,574
6 mo FU
13,754
0,644
14,606
0,455
15,465
0,65
12 mo FU
0,647
14,252
0,455
15,796
0,647
Figure 5 12,722
Moderation of Depressive Symptom Trajectories

M+SD
Screening

Screening
Pre-test
Post-test
6 mo FU
12 mo FU

16
14
12
10

15

M-SD
M

Hope & Optimism
10
M-SD
M
M+SD M+SD
16,763
0,365
17,27
0,255 Screening
17,777
15,272
0,5
16,01
0,349
16,747
15,884
0,581
15,89
0,407
15,897
16,12
0,636
14,588
0,445
13,057
17,494
0,594
14,232
0,415
10,972
Screening Pre-test Post-test 6 mo FU 12 mo FU

0,363
0,496
0,577
0,633
0,59

Depressive Symptoms

B
18
16
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Screening
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Post-test
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C
Depressive symptoms

Time × DiPs18
on change in depressive symptoms
Depressive 16
symptoms

14

Screening
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Post-test
6 mo FU 10
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0,257
0,351
0,404
0,46
0,459

M+SD
17,542
16,842
16,804
14,56
13,37

D
Depressive Symptoms

7

Distraction and Problem Solving
M-SD
M
16,975
0,369
17,254
15,265
0,504
16,042
15,017
0,578
15,898
14,645
0,66
14,603
Screening Pre-test
6 mo FU14,192
12 mo FU
14,992 Post-test0,658

18
16
14
12
10

Screening

Pre-test

Post-test

6 mo FU 12 mo FU

Note. Estimated mean trajectories for depressive symptoms moderated by (A) Rejection Sensitivity, (B)
Hope and Optimism, (C) Rumination and, (D) Distraction and Problem solving. Error bars represent
standard errors.
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Discussion
This study showed no beneficial effects of playing the commercial video game, Journey,
on progression of depressive symptoms of adolescents and young adults with elevated
depressive symptoms above and beyond an active and passive control. Nevertheless,
youth in all conditions decreased in depressive symptoms, became less sensitive to
rejection, and experienced more hope and optimism over the study period. Participants
who, over time, experienced less rumination, less rejection sensitivity, more distraction
and problem solving, and particularly more hope and optimism showed the strongest
decrease in depressive symptoms. Thus, while no action mechanisms could be identified
for Journey specifically, we confirmed that hope and optimism, rumination, rejection
sensitivity, and distraction and problem solving are promising targets for future
depression prevention efforts.
Journey Effects
Contrary to our hypothesis youth assigned to play Journey in the present study did
not improve more or faster in their depressive symptoms compared to youth in the
other two conditions. Thus, anecdotal evidence of Journey players reporting mental
health benefits did not translate to benefits for a larger sample of youth with elevated
depressive symptoms. This may suggest that the anecdotal evidence was based on people
misattributing their mental health improvement to Journey. Alternatively, it may be that
only a very small number of individuals are capable of benefiting from Journey as it is
and the game mechanics would need to be strengthened considerably before the game
could be used as a viable intervention.
However, elements of this trial may have also limited the potential for Journey to
be effective. Specifically, selecting an appealing game can encourage the experience of
autonomy, which when experienced more during therapy has been related to better
treatment outcomes (Zuroff et al., 2012). The random assignment used within this trial
may thus have reduced potential benefits. Therefore, research designs that allow for
autonomous game selection are needed. Specifically, researchers may preselect youth
interested in playing a specific game and use a reversal baseline design with (somewhat)
reversible proximal outcomes during iterative game design (Kazdin, 2016), a matched
control group design for distal outcomes (Nguyen et al., 2007), or a qualitative design
to gain insight into youth’s experiences with specific games or game mechanics (Ribbens
& Poels, 2009).
Moreover, the relatively short intervention period may have also limited the chance
of Journey to be effective. We aimed to provide a naturalistic gameplay experience —
allowing participants to play in their homes at a time of their choosing — however, the
four week intervention period was based on logistics and participant burden rather than
prior knowledge of how often youth would play Journey or how much time was needed

7

172

7

|

CHAPTER 7

for Journey to be effective. While most participants reported completing the game, few
participants played through the game more than once. Thus, we cannot exclude that
Journey would have been effective at a higher dose. However, had we made participants
play through Journey or Flower several times, the results would likely not have been
relevant to how youth interact with these games outside of a research context. Still in
hindsight, more information regarding the way Journey is played outside of a research
context could have helped in determining an optimal intervention period.
Additionally, Journey did not have a more beneficial effect on any of our proposed
action mechanisms than our active and passive control conditions. Given that Journey
was not designed to promote the hypothesized action mechanisms, a single playthrough
may not have provided enough practice with these mechanisms to change existing
thought and behaviour patterns. For example, we hypothesized that repeated exposure
to ambiguous losses that could be interpreted as rejections followed by reconnection to
another co-player would reduce rejection sensitivity. However, as a single playthrough
may at most contain three or four interactions with a co-player that are long enough
to form a bond, this is understandably not enough for youth to change an ingrained
sensitivity to rejection. Had Journey been more accessible to a younger target audience
with more malleable action mechanisms (e.g., by using a less abstract narrative), the
limited dose of the action mechanisms may have resulted in stronger effects.
Furthermore, this study’s results may be an indication that for games to impact action
mechanisms the mechanics in these games need to be specifically designed. Particular
attention in the design process should be given to: (a) allowing for repeated practice,
(b) allowing for reflection, and (c) not giving opposing messages. Given the example of
rejection sensitivity, the mechanic of interrupted social interactions is still promising,
yet may need to be built in such a way that the player is guaranteed multiple rejection
experiences. Additionally, the mechanic may be strengthened by providing room to
reflect on ambiguous rejection experiences being less personal and/or less catastrophic.
Reflection, cognitive elaboration, and meaning making may be particularly important
when targeting overarching cognitive interpretations such as rejection sensitivity, hope,
and narrative identity. Narrative, meaningful choices, and social connections in video
games have been shown to be vital to meaningful video games (Rogers et al., 2017),
yet may have very little effect if the player rushes past these experiences. Similarly,
meaningful experiences in everyday life can become an intricate part of one’s narrative
identity or be forgotten and have no effect. Further processing of experiences through
reflection and discussion with important others is vital for the experiences’ impact
(McLean et al., 2007). Therefore, stimulating reflection and providing room for
reflection during or after the gameplay experience may enhance the effectiveness of
game mechanics.
Furthermore, opposing messages may make knowledge, insight, and skills harder to
learn. For example, while the opportunity to find agency in challenging circumstances is a
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theme in Journey, this message may be overshadowed by the superficial uncontrollability
and helplessness of players toward the environment and monsters. Thus, in the design
process messages need to be carefully considered. Finally, for certain mechanisms
or target groups, the connection to daily life may have to be made more explicit.
Although repeated exposure and in-game reflection may be enough for some to
connect a redemptive arc to their own experiences, others will need more assistance in
understanding the redemptive meaning of the story line and to talk about experiences
from their own life that may fit that same structure.
Trajectories of Depressive Symptoms and Action Mechanisms
Although Journey had no influence on depressive symptoms, overall, participating
youth did show a significant decrease in depressive symptoms. Rather than decreasing
symptoms, prevention is intended to avoid expected symptom increases and the onset of
depressive disorders over time (Gillham et al., 2000). Thus, we may have failed to include
participants most at risk to develop a depressive disorder, despite selecting on both
elevated depressive symptoms and presence of core symptoms of depression. However,
the observed decrease in symptoms may not have occurred outside of a research context
and be related to study participation. Multiple studies have demonstrated that depressive
symptoms decrease with repeated assessment, which may be due to measurement
artefacts or possible therapeutic value of researcher attention, enhanced self-awareness
or triggering of coping (Arrindell, 2001; Sharpe & Gilbert, 1998). Alternatively, the
self-limiting nature of depressive symptoms may have resulted in an overall decrease
in symptoms across the 14-month study. Indeed, a recent representative study of the
Dutch adult population indicated that 79.0% of subclinically depressed and 73.6% of
clinically depressed individuals recovered within one year (ten Have et al., 2017).
Depressive symptom trajectories in the current study may also be indicative of
developmental patterns as significant decreases in symptoms occurred earlier for younger
participants than for older participants. This suggests that younger participants’ elevated
depressive symptoms are less stable and may decrease relatively quickly with minimal
intervention. In contrast, young adults seem to have more persevering symptoms which
is alarming as depressive symptoms in and of themselves are damaging (Wesselhoeft et
al., 2013). And while symptoms had decreased by the end of the study, more intense
interventions may be needed for young adults. Maintaining mechanisms of depressive
symptoms, such as rejection sensitivity, may have become more ingrained making quick
symptom decreases less likely. Indeed, previous research has indicated that decreases in
depressive symptoms are common in late adolescents, while depressive symptoms are
more stable in young adulthood (Yaroslavsky et al., 2013). Future research is needed
to explore if prevention programs need to contain different elements for older youth or
youth with consistently elevated depressive symptoms.
Similar to the improvement in depressive symptoms, participants across conditions
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had more positive expectations for their future and were less rejection sensitive at
the end of the study. Again, repeated assessment may be a factor in these positive
developments, as Arrindell (2001) shows that this effect is found in a range of wellbeing measures. Alternatively, participants may have truly become more hopeful and
optimistic and less rejection sensitive due to general aspects of participating in research
mentioned above. Additionally, hope and optimism may have increased as participants
expected positive outcomes from the study.

7

Action Mechanism Effects on Symptom Improvement
Although we could not examine the mediation of the action mechanisms, four of the
action mechanisms moderated improvements in depressive symptoms. As Journey did
not successfully change the action mechanisms, the direction of these effects could not
be established in the current study. Further research using interventions that successfully
improve hope and optimism, decrease rumination, decrease rejection sensitivity, and/or
improve distraction and problem solving is needed to confirm that depressive symptom
prevention is mediated by these action mechanisms. However, it is still promising
that four of the action mechanisms influenced change in depressive symptoms. Most
prominently, increases in hope and optimism were strongly related to decreasing
depressive symptoms. Since underdog narratives have been shown to increase hope
short-term (Prestin, 2013), future studies should explore this and other game mechanics
likely to promote hope and optimism and examine long-term effects.
Additionally, using more adaptive coping — less rumination and more distraction
and problem solving — was associated with less depressive symptoms in the current
study. Consistent with earlier research rumination was more strongly related to
depressive symptoms than distraction and problem solving (Aldao et al., 2010; Hilt
et al., 2010). However, a recent review indicated that the choice of coping strategy
is more problematic than the ability to perform adaptive coping strategies (Liu &
Thompson, 2017). Therefore, applied games may be more effective if they can steer
youth away from ruminative responses and toward more adaptive coping strategies (Liu
& Thompson, 2017).
Furthermore, similar to previous research, this study showed that a decrease in
rejection sensitivity was related to a decrease in depressive symptoms (Marston et
al., 2010). These findings are in line with the social risk hypothesis of depression
which posits that subclinical depressive symptoms are an adaptive response to the
threat of social exclusion, directing attention to social cues and heightening sensitivity
to rejection (Allen & Badcock, 2003). If more support is found for the social risk
hypothesis, rejection sensitivity and the experience of social threat can be major targets
for applied depression games given the social nature of video games (Entertainment
Software Association, 2019) and their strong capacity to evoke rejection experiences
(Tuijnman et al., 2017).
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Strengths, Limitations, and Future Directions
Despite not showing additional benefits from Journey on depressive symptom, this
study has a number of valuable strengths and can serve as a source of important lessons
for future studies. In terms of strengths the well powered randomized controlled trial
design — the gold standard in prevention research — with an active and passive control
condition allows us to draw clear conclusions from this study. Additionally, the way
interventions were provided approximated naturalistic gameplay, making the outcomes
relevant to the reality of commercial video game use. In future studies using a similar
three-condition design can help distinguish specific and non-specific effects in effective
prevention games. Another strength of this study is the use of an existing resource, a
commercial video game, to study the depression prevention potential of less commonly
investigated action mechanisms. Although the current study did not show beneficial
effects of Journey, we could have had similar results at far greater costs with a newly
developed traditional intervention or applied game.
Yet this study also has several limitations. First, approximately half of the screened
youth meeting inclusion criteria decided not to participate. Participating youth liked
video games more and were more highly educated, which indicates self-selection.
Although youth who find games less appealing may not be the main target audience of
video game interventions, Journey could have impacted these youth more as they have
less previous exposure to games. Thus, our recruitment strategies may have skewed the
results. Recruitment problems also resulted in a wider age range, including participants
older than the intended age range of the CDI questionnaire used to assess depressive
symptoms (Kovacs, 2001). Adjusting the wording of four items (see method section)
appeared to result in an age appropriate measure with good reliability, yet a measure
developed for the entire age range would be preferable.
A further limitation is that our shortened and written adaptation of the life story
interview to assess narrative identity (McAdams, 2008) had limited reliability and
considerable missing data. Despite our intent to reduce participant burden, some
participants skipped the items and the data was less detailed and rich impeding
reliable coding. This makes any conclusions regarding narrative identity less reliable.
The current study only showed a significant negative correlation between depressive
symptoms and redemptive sequences at pre-test. Yet, previous research suggests that
redemptive sequences and agency are related to lower depressive symptoms over time
using assessments with better reliability (Adler et al., 2015; McAdams et al., 2001).
Conclusion
In conclusion, the pursuit of alternative methods and action mechanisms for the prevention
of depression remains valuable despite the lack of effectiveness of the commercial
game in this study. Future research aimed at developing and/or testing mental health
games are advised to use research designs better suited to initial exploration of action
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mechanisms and associated game mechanics. Ultimately, the promise of mental health
video games — effective prevention tools that youth seek out and stay engaged in
—can only be realized when engagement and strength of action mechanisms are both
optimized.

7
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Supplementary Materials Chapter 7
Table S1
Overview of Outcomes, Action Mechanisms, and Game Engagement Variables Assessed in the Randomized Controlled
Trial Testing the Effectiveness of Journey
Screening Pre-test Post-test 6-month
12-month
follow-up follow-up
Main outcome
Depressive symptoms
●
●
●
●
●
Action mechanisms
Rejection sensitivity
●
●
●
●
Narrative identity
Redemptive meaning
●
●
●
●
Agency
●
●
●
●
Hope and optimism
●
●
●
●
Coping strategies
Rumination
●
●
●
●
Distraction and problem solving
●
●
●
●
Game engagementa
Intrinsic motivation
●
Psychological need satisfaction
Autonomy
●
Competence
●
Flow
●
Excluded secondary outcome
Core depressive symptoms
●
●
●
●
●
Excluded action mechanisms
Coping competence
●
●
●
●
Self-esteem
●
●
●
●
Dependency
●
●
●
●
Excluded game engagement
Logbook of game experiencea
●
Psychological need satisfaction
Relatednessb
●
Humanness other playerb
●
a
Assessed only for the Journey and Flower conditions. b Assessed only for the Journey condition.
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Table S2

7

Descriptives (Means and Standard Deviations) and F-values for Depressive Symptoms, Action Mechanisms, and Game
Engagement Variables for the Total Sample and per Condition
Total
Journey
Flower
Passive control
df
F
M
(SD)
M
(SD)
M
(SD)
M
(SD)
T0 DS
17.27 (3.75) 17.48 (3.78) 17.20
(3.99) 17.15 (3.51) 2, 241
0.18
T1 DS
15.95 (5.47) 15.77 (5.65) 15.85
(5.51) 16.24 (5.30) 2, 241
0.18
T2 DS
15.88 (6.13) 15.43 (6.22) 15.86
(6.25) 16.33 (5.97) 2, 233
0.42
T3 DS
14.65 (6.83) 14.22 (6.65) 14.34
(6.81) 15.38 (7.03) 2, 224
0.66
T4 DS
14.25 (6.96) 14.43 (7.24) 13.97
(6.29) 14.35 (7.39) 2, 223
0.09
T1 RS
9.58 (4.45)
9.75 (4.04) 9.14
(4.25)
9.85 (5.02) 2, 241
0.59
T2 RS
9.28 (4.50)
9.25 (4.23) 9.23
(4.57)
9.35 (4.74) 2, 232
0.01
T3 RS
8.81 (4.42)
9.31 (4.35) 8.44
(4.39)
8.70 (4.55) 2, 223
0.75
T4 RS
8.62 (4.73)
8.75 (4.88) 8.26
(4.37)
8.85 (4.95) 2, 219
0.33
T1 NR
1.21 (1.29)
1.19 (1.38) 1.32
(1.31)
1.12 (1.18) 2, 228
0.48
0.36
T2 NR
1.06 (1.13)
1.15 (1.08) 1.06
(1.10)
0.99 (1.20) 2, 198
T3 NR
1.06 (1.24)
1.05 (1.35) 1.05
(1.09)
1.08 (1.27) 2, 191
0.02
T4 NR
1.31 (1.43)
1.38 (1.47) 1.16
(1.25)
1.39 (1.57) 2, 189
0.53
T1 NA
1.58 (1.03)
1.51 (1.07) 1.65
(1.05)
1.59 (0.98) 2, 228
0.39
T2 NA
1.49 (1.02)
1.50 (1.01) 1.41
(1.04)
1.55 (1.00) 2, 198
0.33
T3 NA
1.43 (1.10)
1.32 (1.11) 1.50
(1.15)
1.48 (1.04) 2, 191
0.55
T4 NA
1.51 (1.04)
1.44 (1.01) 1.58
(0.97)
1.51 (1.15) 2, 190
0.29
T1 H&O
2.49 (0.44)
2.53 (0.43) 2.47
(0.44)
2.47 (0.44) 2, 241
0.53
T2 H&O
2.47 (0.50)
2.52 (0.53) 2.45
(0.44)
2.43 (0.54) 2, 232
0.76
T3 H&O
2.53 (0.50)
2.55 (0.48) 2.53
(0.50)
2.51 (0.53) 2, 224
0.10
T4 H&O
2.60 (0.51)
2.55 (0.50) 2.64
(0.49)
2.61 (0.54) 2, 220
0.56
T1 RUM 18.50 (7.49) 18.51 (7.58) 17.34
(7.16) 19.62 (7.64) 2, 241
1.90
T2 RUM 18.63 (7.93) 18.89 (8.59) 17.76
(7.80) 19.25 (7.40) 2, 232
0.76
(7.81) 18.26 (7.79) 2, 223
0.07
T3 RUM 17.99 (8.04) 17.89 (8.60) 17.82
T4 RUM 17.98 (7.91) 17.73 (8.36) 18.85
(7.68) 17.39 (7.73) 2, 219
0.68
T1 D&P
8.51 (3.99)
8.30 (4.00) 8.56
(4.11)
8.66 (3.91) 2, 241
0.17
T2 D&P
8.34 (3.86)
7.87 (3.84) 8.37
(4.07)
8.76 (3.65) 2, 232
1.05
T3 D&P
8.60 (4.12)
8.11 (4.03) 8.80
(4.26)
8.87 (4.07) 2, 223
0.78
T4 D&P
8.98 (4.12)
8.32 (3.88) 9.18
(3.86)
9.43 (4.56) 2, 219
1.50
IM
4.18 (1.62)
4.73 (1.53) 3.66
(1.54)
1, 151 18.40***
AT
3.93 (1.59)
4.48 (1.49) 3.40
(1.52)
1, 151 19.85***
CM
4.18 (1.56)
4.67 (1.37) 3.71
(1.60)
1, 151 15.59***
8.60**
FL
4.44 (2.20)
4.96 (2.20) 3.94
(2.10)
1, 151
Note. Significant effects are printed in bold. DS = Depressive Symptoms; RS = Rejection Sensitivity; NR = Narrative
Redemptive Sequences; NA = Narrative Agency; H&O = Hope and Optimism; RUM = Rumination; D&P =
Distraction and Problem Solving; IM = Intrinsic Motivation; AT = Autonomy; CM = Competence; FL = Flow.
** = p < .01. *** = p < .001.
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The effectiveness of depression prevention programs remains limited, despite the
considerable effort devoted to their development and the extensive research aimed
at studying their effectiveness (Hetrick et al., 2016). In addition, the vast majority of
depression prevention programs use highly didactic formats with little consideration of
how youth’s engagement in and motivation for the program may strengthen the program’s
uptake and effectiveness (see also Weare & Nind, 2011). Therefore, this dissertation
aimed to examine how the effectiveness of depression prevention may be enhanced
through three core elements: a) the action mechanisms targeted, b) the engagement of
participants, and c) extending the reach of depression prevention programs. Moreover,
we identified video games as a format that may intrinsically motivate at-risk youth to
engage with content that can target pivotal action mechanisms in preventing depression.
More specifically, we explored how youth respond to video games presented with
a mental health aim in two experimental studies, studied the depression prevention
effectiveness of a video game based on Cognitive Behavioural Therapy (CBT) and a
promising commercial video game in two randomized controlled trials (RCTs), and
finally examined the effects of motivation and engagement on effectiveness within these
two RCTs.
In this final chapter, I have integrated the results of this set of studies with the aim
to inform future development of depression prevention games, the implementation of
these games, and depression prevention research in a broader sense. Towards this aim, I
have summarized and integrated the results of the included studies as they relate to the
three core themes. In addition, I have reflected on the failure of both the CBT-based and
the commercial game to improve depression prevention effectiveness and contrasted this
with youth’s interest in innovative mental health interventions. Combining the results
across studies provides direction for future development of depression prevention video
games and illuminates the necessity for an iterative feedback loop between research
and prevention development. Furthermore, I have explored several avenues for the
implementation of depression prevention video games based on our findings regarding
intervention choice, engagement, and motivation. Finally, the limitations of current
depression prevention research designs are discussed, innovative methodological
approaches are considered, and it is explored how game-based prevention and assessment
may improve our fundamental understanding of depression.

8

Action Mechanism Effectiveness
Video games may be excellent vehicles for depression prevention, as they can engage
youth in repeated practice of new skills, can evoke powerful emotions, and can include
complex social interactions (Granic et al., 2014; Villani et al., 2018). In recognition
of those qualities, two opposite approaches to the use of video games as a format for
depression prevention were taken in this dissertation. First, a more traditional approach
was followed by studying the effectiveness of SPARX — a video game designed to teach
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CBT principles within a fantasy game setting (Merry et al., 2012). In comparing SPARX
to the group CBT program Op Volle Kracht (OVK; Tak et al., 2012) — the Dutch
translation of the well-studied Penn Resiliency Program (Brunwasser et al., 2009) — we
have examined the effect of different approaches in targeting the same action mechanisms.
In contrast, the second effectiveness study examined the depression prevention effect
of a commercial video game — Journey (Thatgamecompany, 2012a) — made without
any predetermined goal to target action mechanisms for depression prevention. The
mental health benefits described by players (Asgeek2012, 2012; Journey Stories, 2012)
and the retrospectively identified action mechanisms that may be affected by Journey
underpinned this study. Journey was deemed particularly valuable as the exploration
of commercial games with mental health benefits may allow for the identification
of existing and engaging game mechanics which target depression prevention action
mechanisms. In addition, if commercial games are identified as effective depression
prevention programs, this would save valuable resources — including considerable
development costs and time — and would offer youth interventions which are primarily
targeted at engagement.
In chapter six, we have reported the comparative effectiveness of SPARX, OVK,
a combination of these two programs, and a monitoring control in early adolescent girls
with elevated depressive symptoms. OVK and SPARX each take a different approach
to targeting similar action mechanisms including maladaptive cognitions and problem
solving. While OVK was provided in weekly therapist led group-sessions, participants
allocated to SPARX were free to choose at which point during the week to play a level
of SPARX. Despite a significant and medium sized decrease in depressive symptoms
during the study, we found no benefit to playing SPARX, receiving OVK classes, or
combining SPARX with OVK over and above the monitoring control condition. As
monitoring mental health symptoms has previously been shown to aid in decreasing
depressive symptoms (Kauer et al., 2012; Kramer et al., 2014), it was challenging
to distinguish decreases in depressive symptoms over time and decreases due to the
prevention programs. It could be that weekly questionnaires, SPARX, and OVK all
prevented depression to similar degrees or that none of the interventions prevented
depression. Interestingly, the within-group effect sizes between screening and posttest of all four conditions fell outside of the 95% CI shown for control conditions in
the depression prevention meta-analysis of Mychailyszyn and colleagues (2012). The
comparatively big within-group effect sizes may suggest that there was a prevention
effect. Yet, as no direct comparison could be made, our main conclusion remains
that none of the conditions showed superior effectiveness and both OVK and SPARX
did not outperform a weekly questionnaire on depressive symptoms. This finding was
unexpected considering that this study was a partial replication of Wijnhoven and
colleagues’ (2013) trial in which OVK was shown to be superior to a similar monitoring
control.
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The similar effectiveness of OVK and SPARX do correspond to the initial SPARX
RCT in which SPARX was found to be equally effective as treatment-as-usual (i.e.,
predominantly face-to-face counselling) for youth seeking help for depressive symptoms
(Merry et al., 2012). Two further RCTs showed SPARX to be effective compared to a
waitlist control when provided as treatment for adolescents excluded from mainstream
education and compared to an active control condition when provided as universal
prevention to adolescents (Fleming et al., 2012; Perry et al., 2017). Thus, SPARX has
shown some promise in both intervention and prevention contexts. However, given our
aim of improving depression prevention effectiveness, there is no indication that SPARX
can outperform traditional prevention. Furthermore, our results do not indicate that a
difference in how action mechanisms are targeted in depression prevention — the more
playful discovery based approach of SPARX compared to the highly didactic approach of
OVK — affects the effectiveness of depression prevention programs on a group-level.
Unfortunately, we cannot determine if certain participants benefited more from
SPARX while others benefited more from OVK, because even though the trial had
a high retention rate it was only adequately powered to show between-condition
effects. A recent study exploring individual trajectories within this RCT did suggest
three distinct change patterns over time (Bossenbroek et al., 2021). The majority
of participants started with moderately elevated depressive symptoms and showed a
decline in symptoms during the intervention period, while a third of the sample initially
reported strongly elevated depressive symptoms which remained elevated across the
study. Finally, a small minority of the sample initially had strongly elevated symptoms
which decreased rapidly after the first half of the intervention period. However, these
patterns were equally represented in each of the interventions, which suggests that true
effects of SPARX or OVK were not masked by youth who did not benefit from these
programs. In fact, several other factors (e.g., cognitive coping strategies, self-esteem)
were found to predict change trajectories and were thus more predictive of decreases in
depressive symptoms than the tested interventions. Still, SPARX — while an important
step in the development of mental health games — is much more similar to OVK
than to high-end commercial games. Thus, commercial video games may still offer an
alternative and potentially more engaging and effective way to target action mechanisms.
Consequently, in chapter seven we studied the depression prevention effectiveness
of Journey compared to a similar commercial game which was assumed not to target
pivotal action mechanisms and a passive control condition. Results showed no benefit of
playing Journey for depression prevention among an indicated sample of older adolescents
and young adults. And, similar to our OVK and SPARX trial, the Journey trial showed
an equal decrease in depressive symptoms over time in all conditions. Unlike the OVK
and SPARX trial however, Journey was compared to a passive control condition without
weekly depression monitoring, indicating that there was no depression prevention effect
and that even without weekly monitoring a considerable drop in depressive symptoms
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was seen in youth with elevated depressive symptoms.
Additionally, we found no advantage for participants who played Journey on any
of the retrospectively linked action mechanisms (i.e., rejection sensitivity, hope and
optimism, the coping strategies: rumination, distraction, and problem solving, or the
narrative identity elements of redemptive sequences and agency) over and above the
passive and active control condition. The design used offered the benefit of naturalistic
play of Journey or the control game as participants could play the game whenever they
wanted and for however long they wanted. However, this resulted in participants on
average playing Journey for only 3 hours and 20 minutes. The four week intervention
period may have limited participants replaying the game, resulting in a relatively
limited amount of exposure to any potentially beneficial game mechanics. And as the
variation of time spend on Journey was fairly small, we were unable to explore if more
exposure to these game mechanics would have resulted in changes in the targeted action
mechanisms. Furthermore, youth participating in the study were more highly educated
and liked video games more than the full sample of youth that were initially selected
for the study. This self-selection of participants may have skewed the results as gamebased interventions may be particularly effective for youth in vocational education tracks
or youth less exposed to video games. On the other hand, this self-selection may be
reflective of the youth more likely to engage with game-based prevention — those who
already enjoy gaming.
The results in chapter seven do support targeting hope, optimism, rumination,
rejection sensitivity, distraction, and problem solving as action mechanisms for depression
prevention. Although Journey did not affect the proposed action mechanisms, participants
did show variation in the action mechanisms over time and on average became less
rejection sensitive and more hopeful and optimistic during the study. The variation in
action mechanisms over time allowed us to examine if changes in action mechanisms over
time were related to changes in depressive symptoms over time. Indeed, participants
who increased in hope and optimism and participants who increased in distraction and
problem solving showed the strongest decrease in depressive symptoms over time.
Moreover, participants who showed a decrease in rumination or in rejection sensitivity,
on average, showed more improvement in depressive symptoms. These results do
not meet the high level of causal evidence needed to truly identify action mechanisms
(Lorenzo-Luaces et al., 2015). Yet, as most of the proposed action mechanisms can be
captured by the concept of cognitive change, our results further support that cognitive
change is an action mechanism in the reduction of depressive symptoms (LorenzoLuaces et al., 2015). Therefore, despite the mechanics in Journey not affecting change
in depressive symptoms and SPARX not outperforming traditional prevention, game
mechanics targeting any of these action mechanisms may still contribute to developing
more effective depression prevention games.
These results may be taken to suggest that depression prevention video games do not
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have the potential to improve depression prevention. However, they may also suggest
that targeting action mechanisms through games requires careful consideration of how
to integrate gameplay and mental health aims. Indeed, gamifying traditional elements of
CBT-based protocols may not enhance the effectiveness of the intervention as shown by
the OVK and SPARX study. Simultaneously, the Journey trial showed no evidence of the
commercial game affecting action mechanisms at all. Thus, both ends of the spectrum —
targeting action mechanisms through a game with traditional therapeutic principles and
targeting action mechanisms without any reference to traditional therapeutic principles
— did not prove to be the answer to enhanced depression prevention effectiveness.

8

Engagement and Effectiveness
Enhancing effectiveness of depression prevention may not only be achieved through
optimizing what is being targeted, but also how action mechanisms are targeted.
Traditional depression prevention is often highly didactic and may even be described as
patronising, repetitive, and rigid (J. A. Taylor et al., 2014). There may be considerable
value to bringing prevention into the preferred contexts of youth and allowing youth
to practice relevant skills in a way that feels personally meaningful and appealing.
Specifically, the engagement and motivation evoked by video games may facilitate
learning and enhance therapy effectiveness. Indeed, previous research has supported
self-determination theory’s (SDT) assertion that intrinsic or autonomous motivation
stemming from inherent value or personal meaning improves wellbeing and therapy
outcomes as opposed to externally imposed or controlled motivation (McBride et al.,
2010; Ryan & Deci, 2000b; Ryan et al., 2011; Zuroff et al., 2012; Zuroff et al., 2007;
Zuroff et al., 2017). In aiming to understand how video game based prevention may
enhance engagement and thereby promote change in depressive symptoms, we studied
motivational factors within the context of both the OVK and SPARX trial and the
Journey trial.
In chapter five we reported the trajectories of autonomous and controlled motivation
during the first half of the interventions in the OVK and SPARX trial. SPARX was
specifically designed to be an effective depression intervention which appeals to youth
and is enjoyable to interact with (Merry et al., 2012). However, participants did not
experience more autonomous motivation when they learned they were assigned to the
SPARX condition nor when they had experienced the first half of SPARX compared
to participants in the other conditions. Similarly, levels of controlled motivation were
equal across conditions at all assessed time points. Interestingly however, both SPARX
and OVK were associated with changes in motivation over the course of the intervention
period. Specifically, autonomous motivation peaked for OVK participants prior to the
start of the intervention, whereas autonomous motivation remained stable for SPARX
participants. In contrast, controlled motivation showed a sustained decrease between
screening and halfway through the intervention for SPARX participants, whereas no
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changes were observed for OVK participants. Thus, while neither OVK nor SPARX
influenced motivation to the extent that there were absolute motivation differences
between the programs, youth may have initially found the idea of the OVK program
more autonomously motivating than the idea of SPARX. Meanwhile, results showed
that participating in SPARX was associated with a decrease in controlled motivation.
In addition and in line with previous research, lower levels of controlled motivation
were associated with a more beneficial depressive symptom trajectory (McBride et
al., 2010; Zuroff et al., 2017). Thus, while SPARX did not evoke more autonomous
or less controlled motivation than OVK, the decrease in controlled motivation seen
in SPARX participants may indicate that a self-steered game-based intervention could
have the potential to evoke less controlled motivation. However, neither controlled
nor autonomous motivation was found to moderate the effectiveness of SPARX or
OVK. Still, considering that lower levels of controlled motivation at either the start
or halfway point of the interventions predicted better depression outcomes one year
later, it may be promising to explore whether more engaging game-based depression
prevention can achieve stronger effect sizes through limiting the controlled motivation
youth experience. In contrast to previous studies, no effect was found of autonomous
motivation on depressive symptoms over time, however this could be attributed to the
relatively low mean autonomous motivation in our sample (McBride et al., 2010; Zuroff
et al., 2017).
Similarly, chapter six showed that participants were quite lukewarm about both
OVK and SPARX, as at the end of the interventions participants neither agreed nor
disagreed to liking either program. In a similar vein, participants neither agreed nor
disagreed that OVK is useful in daily life and that OVK would be attractive for other
adolescents. However, participants who played SPARX were significantly more negative
about the attractiveness and usefulness of the program. Comparing these evaluations
to chapter five’s motivational data, we may wonder if an initial impression of OVK
as attractive drove the initial increase in autonomous motivation and played into the
post-test evaluation of attractiveness. Alternatively, autonomous motivation may have
improved after the decrease in the first half of the OVK program leading youth to find
OVK the more attractive choice at the end of the intervention. Furthermore, despite
OVK and SPARX’s equal effectiveness, SPARX may be viewed as less useful due to
the cultural idea that video games are for fun and therefore have less credibility than a
classroom-based program. Additionally, the lack of personal adaptation in SPARX may
also have contributed to its less positive evaluation. While both OVK and SPARX are
in essence manualized programs with relatively little flexibility, OVK does allow youth
to bring in examples from their own lives. In comparison all the dialog in SPARX is
predetermined and cannot be adjusted to the issues a participant experiences in daily
life. Thus, while OVK and SPARX were liked equally, it is clear from the lack lustre
evaluation that youth were not enthusiastic about either program and that overall
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SPARX was not successful in appealing to youth.
In chapter seven we compared participants’ motivation for and engagement with
Journey and the control video game as no traditional depression prevention program was
included. Journey was consistently experienced as more engaging than the control game,
with participants indicating more intrinsic motivation and flow — a concept used to
indicate a highly immersive state in which one’s full attention is engaged in a challenging
activity (Nakamura & Csikszentmihalyi, 2009). Also, compared to control game players,
Journey players experienced more autonomy and competence — psychological needs
which are theorized to support intrinsic motivation (Ryan & Deci, 2000b). However,
despite Journey overall showing positive engagement relative to the other commercial
game used in the trial, none of the engagement indicators were particularly high
considering the enthusiastic reviews the game received online (Metacritic, 2012). Yet,
there was considerable variation in how participants experienced Journey with intrinsic
motivation scores one standard deviation above the mean nearly reaching the top end of
the scale. This result implies that some participants were highly motivated and engaged
by Journey and we may expect those participants to benefit more from Journey. Yet,
none of the engagement factors — including intrinsic motivation — were found to
moderate the course of depressive symptoms or the effect of Journey on change in
depressive symptoms. However, this would be expected if — in line with the lack of
effectiveness shown in this RCT — we assume that Journey genuinely has no depression
prevention effect. That is, no amount of motivation could have strengthened a nonexistent effect.
Although this dissertation only examined the depression prevention effectiveness
of one applied and one commercial game, these results highlight some hurdles for
depression prevention games more generally. SPARX is first and foremost an intervention
that had engagement as a secondary goal (Fleming et al., 2021; Merry et al., 2012).
By placing psychoeducation and traditional therapeutic exercises in a fantasy game-like
environment with the addition of an overarching narrative, an in-game quest, and
mini-games an attempt was made to engage youth. In the initial SPARX trial, the vast
majority of participants reckoned SPARX would appeal to others, reported practical
benefits, appreciated SPARX’s cultural appropriateness, and liked that youth’s interest
were incorporated in the intervention design (Merry et al., 2012). Notably participants
did not mention the game was fun or inherently engaging and in fact were less likely to
recommend SPARX to friends than participants receiving treatment as usual (Merry et
al., 2012). Given that engagement was secondary to delivering CBT content, we should
not be surprised that SPARX may be a prime example of ‘chocolate-covered broccoli’.
The game environment is merely a vessel to draw youth to the intervention, rather than
the intervention being strengthened by the affordances — and specifically the engaging
nature – of video games. On the other hand, we were similarly unsuccessful in using
the acclaimed commercial game Journey for prevention. While participants found the
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game at least somewhat engaging — and some found it highly engaging — the game did
not prevent depression. Thus, we were unable to identify a game that combined strong
intervention effects with the engaging nature of video games.
Still, the results in chapter five do suggest that reducing controlled motivation
is important for the trajectory of depressive symptoms in a depression prevention
context. While video game based interventions are generally expected to enhance
intrinsic motivation for the intervention, this does not automatically mean that these
interventions would also limit controlled motivation. Despite intrinsic and controlled
motivation being on opposite sides of a theoretical spectrum of motivation, individuals
in practice can simultaneously experience high intrinsic and high controlled motivation
for an activity (Ryan & Deci, 2000a; Vansteenkiste et al., 2009). Therefore, we may
also need to consider if video game based interventions can serve to decrease controlled
motivation. Indeed, youth may not commonly experience controlled motivation for
video game play in a society where most parents and teachers do not praise or pressure
video game play. If this experience of low controlled motivation transfers from video
game play to game-based interventions this may contribute to the effectiveness of
mental health games. Furthermore, it is important to understand the motivation for
video games specifically within a mental health context. A poignant observation from
both prevention trials is that after the final follow-up none of the participants in the
control conditions opted to receive any of the game-based interventions. The disinterest
of these participants cannot be explained by the interventions no longer being relevant
as approximately half of the control participants still reported elevated depressive
symptoms at the final follow-up. This observation emphasizes the need to understand
how youth view mental health video games, whether these games appeal to youth,
and whether a game-based prevention can broaden the reach of depression prevention.
Indeed, playing a game — even a highly acclaimed commercial game — within the
context of improving mental health may change the motivation and engagement youth
experience.
Engagement and Intervention Reach
It is important to not only consider how to create effective depression prevention, but
also how to stimulate the uptake and engagement with depression prevention. Currently,
depression prevention reaches only a small number of youth at-risk for depression
(Ormel et al., 2020). In order to multiply the effects that depression prevention has
on society we should aim to reach more at-risk youth. Reaching at risk youth is even
more vital in the face of the COVID-19 pandemic. While both Dutch and international
research indicated a slight rise in youth’s internalizing mental health issues prior to the
COVID-19 pandemic, the pandemic appears to have amplified increases in loneliness,
anxiety symptoms, and depressive symptoms (Kanne & Driessen, 2020; Keyes et al.,
2019; Magson et al., 2021; Nederlands Jeugdinstituut, 2020; Schoemaker et al., 2019;
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Struijs, 2020; Thorisdottir et al., 2021). The amplified increase in internalizing symptoms
has exposed and increased the already severe capacity problems in Dutch youth mental
health care and further increased the pressure on mental health care providers, which
are expected to continue beyond the pandemic (Inspectie Gezondheidszorg en Jeugd,
2021). Moreover, a recent report indicated that during the pandemic a drop in early
recognition and treatment appears to have increased the need for acute and complex care
(Inspectie Gezondheidszorg en Jeugd, 2021). This finding emphasises the value of early
identification and treatment of mental health symptoms to prevent the development of
more acute and complex problems and thereby decrease the pressure on mental health
care providers (Inspectie Gezondheidszorg en Jeugd, 2021).
One method of implementing depression prevention at a large scale is to incorporate
depression prevention programs into a nation’s school system — a strategy that has
been applied with some limited success (e.g., Challen et al., 2011). However, this
places additional burden on the school system and may form a barrier to enhancing
engagement in depression prevention by associating depression prevention with
education. Alternatively, if we wish to respect youth’s autonomy and value their
genuine engagement with the intervention, we may aim to create programs that youth
can seek out based on their needs and preferences. Specifically, if we had prevention
programs widely and readily available this would allow youth to search out the programs
on their own. In addition, youth reaching out for help or with mental health concerns
could still be recommended the program by school counsellors, medical professionals,
family, and parents. Depression prevention video games could be among a range of
attractive depression prevention options that youth have at their fingertips. Yet, the
results regarding engagement in chapters five through seven may lead us to question
if youth would be willing to engage in mental health video games and whether these
games would enhance engagement as promised.
The largely unexplored topic of the appeal of mental health video games was
examined in two experimental studies. Both studies compared the reaction of young
adults to two video game trailers. These promotional videos portrayed a commercial
game as either a regular entertainment-focussed game or as a game with a mental health
aim. Comparing youth’s engagement with these games can tell us how mental health
video games compare with commercial entertainment video games or with video games
with a stealth mental health aim. While the latter option requires ethical consideration,
mental health video games may turn out to be most engaging and ultimately more
effective with youth unaware of the mental health aim.
Chapter two reported on a study in which young adults were presented with
a single trailer prior to playing the promoted game. The trailers were identical with
the exception of the promotional messages in the trailer, which included common
entertainment industry accolades or described the game as effectively improving
mental health. Interestingly, the trailer participants viewed did not affect their intrinsic
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motivation for the game or their experience of connection with their co-player.
Additionally, participants showed more positive affect after gameplay regardless of
their trailer assignment. This effect was particularly pronounced for participants with
higher levels of depressive symptoms who started the experiment in a more negative
mood than participants low in depressive symptoms, yet by the end of gameplay these
participants’ moods were equally positive. This finding may be further support that
video games can at least have a short-term positive influence on one’s affective state
(Pine, Fleming, et al., 2020).
However, those participants who watched the mental health trailer experienced less
in-game autonomy than the participants who viewed the entertainment trailer despite
playing the same game. Similarly, explorative analyses showed that among participants
who viewed the mental health trailer, those who reported more depressive symptoms
experienced less in-game competence — an effect that was not seen among those who
viewed the entertainment trailer. These latter two findings may be somewhat concerning
with regards to the development and promotion of games explicitly targeting mental
health, because both autonomy and competence have been shown to promote intrinsic
motivation and continued gameplay (Ryan et al., 2006). Furthermore, they may be an
indication that youth indeed experience reactance — a negative affective and at times
behavioural reaction in response to persuasive messages (Brehm, 1966; Dillard & Shen,
2005). Indeed, the mental health messaging may have been experienced as controlling
triggering reactance and thereby limiting the player’s sense of autonomy (see also A. S.
Richards & Banas, 2015). However, as participants had no choice but to play the game
for which they viewed the trailer, we cannot discern whether reactance would have
stopped them from trying out the mental health game. Understanding if reactance stops
youth from playing a game with a mental health message would be particularly relevant
among youth with elevated mental health symptoms, which we would want to reach in
indicated prevention.
To address these limitations, a similar study was reported in chapter three which
included young adults with elevated depressive symptoms, elevated anxiety symptoms,
and/or elevated levels of stress. In this experiment participants selected and played a
game after viewing two counterbalanced trailers. One of the trailers promoted a game
with an explicit mental health message and the other focussed solely on the game’s
entertainment value. Unbeknownst to the participants they were not actually choosing
between two games as both trailers were made using imagery from a single commercial
game that all participants ended up playing. Interestingly, participants were nearly
four times more likely to select this game when it was promoted using mental health
messaging. Unexpectedly, participants also distinguished between the designs of the
counterbalanced trailers, appearing to find one of the trailer designs more appealing
as they selected it more often. This difference in the appeal of the trailer design
allowed us to compare youth’s perception of a mental health game in a more and less
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appealing trailer design. The results indicated that participants were particularly inclined
to select the mental health game when it was presented in the more appealing trailer.
Furthermore, participants perceived this trailer design to be more fun and attractive
than the other trailer design when viewing the mental health messaging. In contrast, the
difference in trailer design did not matter for participants viewing the entertainment
messaging. This result may suggest that engaging design is particularly vital for mental
health games.
Replicating the results of the first messaging experiment, youth experienced equal
intrinsic motivation and increased positive affect regardless of whether they thought the
game they selected targeted mental health or not. In contrast to the first experimental
study, youth who believed they played the mental health game experienced the same level
of autonomy and competence as the youth who believed they played the entertainment
game. In fact, exploratory analyses indicated that participants with more severe mental
health symptoms actually experienced more competence in either game and — if they
selected the mental health game — they experienced more autonomy. The inconsistent
association between mental health messaging and autonomy between the two studies
may indicate that the addition of an active choice to play the mental health game negates
any reactance to the messaging — a finding that is in line with other reactance literature
(Bessarabova et al., 2013). Moreover, for those youth who are most at-risk for mental
disorders, chapter three’s results may be interpreted to suggest that selecting a mental
health game boosts the experience of autonomy. Yet, it is also possible that those youth
who experienced reactance in response to the mental health messaging selected the
entertainment option and thereby (partially) restored their autonomy. Further research
is needed to determine if reactance is leading some youth to select the entertainment
game. If indeed reactance motivates youth to avoid the mental health game, there
are strategies that could be implemented to reduce this barrier and increase youth’s
willingness to play a mental health game (e.g., A. S. Richards & Banas, 2015).
Chapter four allowed us to further explore how personal characteristics and
motivational factors influenced engagement following the entertainment and mental
health trailers in the second experimental study. Prior to youth’s selection of the mental
health or entertainment game we assessed: a) their motivation to change their elevated
mental health symptoms, b) whether they believed emotions to be controllable (i.e.,
emotion mindset), and c) whether they believed stress to limit or enhance performance
(i.e., stress mindset). Based on previous research we expected youth who were more
motivated to change or who believed their emotions were more controllable to be
more open to mental health interventions (Burnette et al., 2020; Downs & Eisenberg,
2012; Lawrence et al., 2017). In contrast to what we had hypothesized, we found that
youth’s selection of the mental health game was not affected by their motivation to
change or emotion mindset. Similarly, participants’ stress mindset did not limit their
selection of the mental health video game, despite participants on average indicating that
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they believed stress to be debilitating. Based on this experiment it therefore appears
that youth do not need to be motivated to change or have a mindset that aligns with
mental health interventions in order to select a mental health video game. Moreover,
the mere suggestion that participants were playing a mental health video game appears
to have worked as a stress mindset intervention. A previous successful stress mindset
intervention has demonstrated effects with very short messages about the benefits of
stress (Crum et al., 2013). The messaging in the mental health trailer that the game
could teach players to ‘manage stress more efficiently’ and was ‘both challenging and
relaxing’ may have contributed to a less negative view of stress. Additionally, these
messages may have made participants evaluate in-game stress and frustration differently
and reduced their view of stress as debilitating. Considering that a stress-is-enhancing
mindset has been linked to more adaptive physiological stress responding and better
mental health, it may be valuable for mental health games to further target and examine
stress mindset (Crum et al., 2013).
Together these studies indicate that there is potential for youth to seek out prevention
themselves if effective and engaging depression prevention games are developed. Youth
were not only motivated to play a game promoted with a mental health message,
they were nearly four times more likely to select the mental health game than an
entertainment game. Furthermore, chapter three also suggests that engaging design
may be even more important in mental health games as it is in entertainment games,
as the design of the trailer was only related to the perceived attractiveness and fun of
the game when the trailers contained a mental health message. On the other hand,
motivation to change, emotion mindset, and stress mindset were not shown to have an
impact on youth’s selection of a mental health game nor on the time spend playing a
mental health game. These results are promising for game-based depression prevention
as traditional barriers to seeking help such as low motivation to change or the believe
that emotions cannot be regulated did not form an obstacle to interacting with a mental
health game (Burnette et al., 2020; Downs & Eisenberg, 2012; Lawrence et al., 2017).
Still, it is important that these two experimental studies are supplemented with further
research into youth’s interactions with mental health games. Specifically, only one of the
experimental studies gave youth an active choice to play a mental health game and this
choice was highly simplified as only one alternative game was offered. While the study
designs used offered high experimental control, they did not reflect the extensive game
options youth have in their everyday lives nor the fact that youth make frequent choices
to continue playing a game, start a new game, or revisit a previously played game.
Further research that explores this more complex reality of game selection is needed
(e.g., selecting from more games and/or including peer recommendations).
Furthermore, to have complete control over the mental health messaging in the
presented experiments we opted to use entertainment games that could credibly be
framed as mental health games. However, this also resulted in the mental health
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messaging being restricted to the trailer and the game providing an entertainmentfocused experience. Although participants rarely doubted and often applauded the game
as addressing mental health, we cannot say if further mental health messaging in-game
and/or different game mechanics being used to target mental health would have evoked
stronger reactance or limited intrinsic motivation or psychological need fulfilment. An
opposite approach was taken in the recent study of Wols and colleagues (2021), which
compared the experience of young adults playing the effective anxiety prevention game
MindLight — which includes in-game mental health messages — following a mental
health or entertainment trailer. Similar to our results, Wols and colleagues found
the mental health messaging prior to the game did not reduce the fun experienced.
While this study further indicated that mental health messaging is not problematic
to engagement, this study did not involve active selection of MindLight — over an
entertainment game or alternatively another evidence-based mental health intervention
— and included in-game mental health messaging in both conditions. Interestingly, the
study by Wols and colleagues also showed that participants played MindLight in similar
ways regardless of entertainment or mental health messaging, suggesting that mental
health messaging may not be required for the game to be effective. If future research
can show that youth are as intrinsically motivated by effective mental health games as
they are by commercial games, this will provide an important pathway for improving
the effectiveness of depression prevention by extending prevention’s reach, increasing
adherence to prevention, stimulating intrinsic motivation, and decreasing controlled
motivation.

8

Implications for Depression Prevention Game Development
Despite the findings from our prevention trials, there is growing evidence that youth
are interested in mental health video games. SPARX, for example, has been successfully
implemented in both New Zealand and Japan as a self-help program (Fleming et al.,
2021). In New Zealand SPARX was shown to be used mostly by youth of which
the majority sought out SPARX on the recommendation of others and 41% sought
out SPARX on their own (Malatest International, 2016). While youth reported being
disappointed by the design and lack of game elements in SPARX, they valued the
availability of SPARX regardless of location and the opportunity to tend to their own
mental health needs (Malatest International, 2016). Along the same line, youth showed
clear enthusiasm in a qualitative study exploring the viability of casual mental health
games (Pine, Sutcliffe, et al., 2020). Moreover, the results in this dissertation also
suggest that youth are open to game-based mental health interventions and these games
may even be more appealing to at-risk youth than entertainment games given that the
game’s design and potentially other game characteristics are equally appealing as the
entertainment alternative. Indeed, Pine, Sutcliffe, and colleagues (2020) exploration of
casual mental health games also indicated the high value youth place on engaging game
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design as a prerequisite for the success of mental health games.
While the RCTs in this dissertation did not confirm that video games can enhance
the effectiveness of depression prevention, youth’s interest in mental health games
and the rationale for the development of mental health games still stand. Therefore,
it is important to consider why the studied games failed to show a strong depression
prevention effect and how future development of depression prevention games can be
improved to meet our original goal of enhanced depression prevention effectiveness.
In considering SPARX, it is important to acknowledge that this program has been
described as game-like in recognition that SPARX does not have the level of engaging
interactivity that we would commonly expect of a video game (Fleming et al., 2021). As
evidenced by chapters five and six, the participants in the OVK and SPARX trial were
not more motivated by SPARX and even experienced SPARX as less appealing than the
classroom-based program OVK — a program previously described as boring and not
motivating for youth (Kindt et al., 2014; Tak et al., 2016). This failure of SPARX to
capitalize on video games’ engaging qualities may be partially associated with the very
explicit didactic goal of SPARX. Another affordance of video games that SPARX utilizes
minimally is evoking acute emotions. While the game world progresses from dark
and gloomy to bright, the overall emotional tone of the game is rather flat. Cinematic
and narrative techniques, common to commercial games, are not used to trigger the
emotions that challenge youth with depressive symptoms. Thus, SPARX teaches skills to
cope with depressive symptoms in theory without offering the opportunity to practice
those skills in an emotionally charged situation. Indeed, experiencing strong relevant
emotions during therapy has been repeatedly associated with more therapeutic change
across different treatment modalities (Whelton, 2004). Therefore, SPARX may be
missing the opportunity to create compelling emotional situations, in which youth can
realistically practice coping skills (see also Villani et al., 2018).
In contrast, countless players have reported that Journey is an immersive experience
that evokes powerful negative and positive emotions and genuine social experiences
(Journey Stories, 2018; Metacritic, 2012). While Journey will not universally evoke
these experiences and may even be dull for some players, the commercial success and
popularity of the game at least indicate that it succeeds in engaging most players who
seek it out. Indeed, the engagement Journey promotes may be somewhat tempered
in an RCT as the participating youth were assigned the game rather than choosing to
play Journey based on their preferences. Still game enjoyment of Journey in our RCT
was on par with other (preferred) commercial games as seen in Ryan and colleagues
(2006). Yet, as there was no evidence of a depression prevention effect from Journey,
engagement could not enhance this effect. Furthermore, the identified game mechanics
(e.g., the narrative arc), which we linked to promising action mechanisms (e.g., hope)
may not have worked as expected, may have been too limited to create an effective
intervention, or potentially required more reflection to be effective. For example, most
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participants reported playing Journey only once and thus only experienced the narrative
arc of the game a single time. Although there are multiple examples in Journey’s
narrative of overcoming adversity, the game was not designed to combat hopelessness
and a handful of examples of redemptive narratives may not have been potent enough
for players to have noticed these sequences and reflected on them to an extent that
allowed for transfer of this perspective to their own life. While, it has been shown
before that short media fragments can increase hope (Prestin, 2013), a more systematic
approach to targeting this action mechanism may be needed for it to contribute to
indicated depression prevention. Thus, both SPARX — merely using the format of a
game — and Journey — incorporating no evidence based therapeutic techniques —
fell short of using the affordances of video games to promote depression prevention.
Rather, I would argue that the strength of depression prevention video games would be
in promoting the engagement to interact with the game elements that effectively target
action mechanisms.
The translational process of identifying the action mechanisms that an intervention
needs to target, the therapeutic technique that can be used to target that action mechanism,
and the game mechanic that mimics that therapeutic principle while maintaining player
engagement will likely require the combined expertise of game designers, clinicians,
researchers, and youth themselves. Such a multidisciplinary cooperation requires a
joint understanding between all parties. Specifically, the game designers will need to
comprehend what the therapeutic goal, process, and prerequisites are to design a suitable
game mechanic, while the researchers and clinicians will need to comprehend the game
design process and how players can be motivated for in-game actions. Moreover, the
target audience needs to be involved early on in the design to ensure that the ultimate
product meets their needs and desires as is detailed in the design thinking framework of
Scholten and Granic (2019). Indeed, while applied game development frameworks have
started to appear in recent years (e.g., Amengual Alcover et al., 2018; Verschueren et
al., 2019), a comprehensive framework with empirical backing is still needed.
Additionally, we may attempt to identify existing game mechanics that effectively
target action mechanisms. Indeed, our Journey RCT in part aimed to identify action
mechanisms that were hypothesized based on Journey’s game mechanics. In future, it
would be advisable for the process to start in a qualitative exploration of potential games
which relate to the action mechanism researchers wish to target. These games may be
identified through studying the experiences of gamers who ascribe mental health effects
to games, feel they have learned something meaningful from a game, or play games to
uplift themselves. For example, Dark Souls (Namco Bandai Games & FromSoftware,
2011) — a fantasy action role-playing game — may be explored for promising action
mechanisms as multiple players have linked improved depressive symptoms to their ingame experiences (e.g., Greer, 2021; Writing on Games, 2016). The game is considered
extremely difficult yet was designed to be achievable through continuous trial-and-
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error — a game mechanic that may be considered promising as players link it to
overcoming adversity, positive coping strategies (e.g., problem solving), and improved
self-esteem stemming from a genuine sense of achievement. Qualitative exploration
of such promising commercial games could be done by organizing focus groups on a
specific game commonly associated with mental health benefits or on specific action
mechanisms. These focus groups should aim to clarify exactly what experience ingame is perceived to be related to benefits outside of the game, in order to link a
game mechanic to an action mechanism. If a strong qualitative link between a game
mechanic and action mechanism is identified, small-n designs or experimental designs
using the commercial game may be performed to find quantitative support for this link.
Alternatively, if the game mechanic rather than the commercial game is of interest, such
designs may be used to demonstrate proof-of-concept once a game prototype has been
made (e.g., Carlier et al., 2020). If successful, larger scale effectiveness studies may be
warranted if the commercial game itself is a candidate for therapeutic use.
Regardless of the method through which game mechanics are linked to action
mechanisms, an iterative process of design and research seems vital when the goal is
to develop an effective and engaging intervention. Current research methods to test
prevention effectiveness are not built for this iterative process and testing a single game
iteration may take years. In contrast, video game development moves fast and often
involves an iterative process of weekly testing of new game versions to inform the next
game iteration. This process allows developers to test the effects of small tweaks to
the game on player engagement — and could potentially do the same for effectiveness.
While it may not be necessary or even feasible for effectiveness to be tested on a weekly
basis, relying on large RCTs may miss the mark as well. Yet it is challenging to find a
study design that allows long-term preventative effectiveness to be assessed during the
development phase where a recurring feedback cycle is needed to meet both research
and design goals. One solution may be to identify proximal outcomes that are indicative
of long-term effectiveness. For example, if short term improvements in self-esteem are
predictive of decreased depression onset (as indicated in Allart-van Dam et al., 2003),
demonstrating stronger short-term effects on self-esteem may be sufficient to inform the
development of depression prevention games.
Once a full version of the mental health game has been built an RCT may appear
called for. However, this golden standard research design may not be the best fit if
engagement is crucial to effectiveness. As discussed, the engagement with Journey in
our trial was lower than what would have been expected based on user ratings of the
game. Similar problems may plague any game study that randomly assigns a game — no
matter how engaging — for participants to play with no regard for their preferences
and sense of autonomy. Although, these kinds of study designs may still show an overall
benefit in participants’ engagement, they take away any self-selection of consumers
knowing what type of games they find appealing. In addition, the research design will
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commonly dictate when the game should be played and even how often and/or how
long. This restriction of player autonomy may not be problematic if a game is intended
to be prescribed by school counsellors and mental health care professionals. Yet if a
game is intended to be used as a self-care product in a pull-model, a standard RCT or
experimental design will likely underplay the motivational effects of the game.
Therefore, designs may be utilized that respect the autonomy of participants allowing
them to self-select from a number of games targeting similar action mechanisms (see
e.g., Russoniello et al., 2013). Alternatively, subgroups of youth may be targeted who
during screening indicate they want to play the experimental game, which limits the
generalizability of the sample yet also makes the results more representative of the youth
who will actually choose to interact with the game (see Schueller, 2011 for an example
of preference based assignment to interventions). Finally, subgroups may be targeted
not only to achieve genuine engagement, but also to examine the effects of targeting
specific action mechanisms. Pre-selecting those participants who specifically struggle
with a negative cognitive style may more clearly demonstrate if a game can successfully
target cognitive change as an action mechanism than a more general selection of youth
with elevated depressive symptoms for whom improving a negative cognitive style may
be relevant to varying degrees (see e.g., Young et al., 2020). In conclusion, as both
engagement and effectiveness are valuable in mental health video games, both should be
inherent in the game and should be tested repeatedly to create an immersive experience
that effectively targets action mechanisms.

8

Implications for Implementation
To improve effectiveness and reach of depression prevention, it is critical to consider
how the implementation of prevention influences engagement. Specifically, it is
important to understand how game-based interventions can be presented to improve
engagement, reduce barriers to help seeking, and enhance existing interventions.
Relating to the presentation of mental health games, chapter two through four detailed
how the messaging used to introduce prevention games can determine their uptake.
Yet, these experimental studies only addressed a small segment of the research needed
to parse which aspects in the presentation of mental health games are most appealing to
youth. Although a mental health message appeared to attract at-risk youth particularly
when presented with an appealing trailer, we have yet to determine what type of mental
health information (e.g., testimonials, effectiveness information) would most attract
youth. In addition, youth’s choice for a mental health game may be influenced by the
proportion of the information that relates to the mental health aim and the proportion
that relates to the engaging game aspects. Beyond the effect of the messaging used to
present mental health games, further research needs to examine the influence of the
context in which mental health games are presented (e.g., online game store, school,
mental health care practice) on intervention engagement.
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In the future, effective mental health games may be widely available on general
game or app stores competing with both entertainment apps/games and unproven
mental health apps/games. Indeed of the 3857 mental health apps available in August
2020 under a third appear to meet minimum criteria for data privacy, user experience,
and clinical relevance — which does not imply rigorous scientific evidence supports
their implementation (Organisation for the Review of Care and Health Apps, 2020).
Having effective mental health games available on app and game stores could greatly
increase accessibility of prevention programs and normalize their use, but could also
obscure evidence-based games. In that situation, it would be vital to know how evidence
based games can appeal to youth while also being more credible than non-evidence
based alternatives. Furthermore, if mental health games are to be integrated within
mainstream media channels, it is important that future studies reflect the complexity
of youth’s media choices accurately. When studying more naturalistic mental health
game choices among a wide selection of games, we would need to consider if and if
so how often at-risk youth select mental health games over time. Additionally, it is
important to consider different channels of information regarding mental health games.
Many entertainment games are selected based on player reviews or recommendations
from peers and it will be interesting to consider how peers’ positive or negative views
on mental health games will influence the uptake of prevention games. Although there
is research showing reviews and recommendations effected the consumer demand for
commercial video games (e.g., Brunt et al., 2020; Zhu & Zhang, 2010), there appears
to be no consideration of the peer influences on youth’s engagement with applied games.
The methods used to study commercial games commonly rely on very large samples
of games (e.g., 12365 games in Brunt et al., 2020). However, interesting research
methods have been developed to examine the effects of peer feedback on attitudes
using media platforms such as YouTube — a platform commonly used to share game
experiences — which could be applied to mental health games (Konijn et al., 2013).
Rather than competing with other games on game platforms, mental health games may
also be offered in more traditional mental health settings. For example, mental health
games could be offered through mental health care providers and school counsellors,
an option that could ensure the quality of prevention games, although uptake may be
less widespread (e.g., Malatest International, 2016). Another option that may increase
availability while still ensuring quality could be to have mental health institutions host
a special game store with evidence-based interventions. Once effective mental health
games are developed, it will be important that wide scale implementation studies are
undertaken in any of the proposed or alternative settings. Particularly, it will be vital to
examine both the appeal, uptake and, continued use of evidence-based prevention under
different implementation models to ensure prevention games end up attracting at-risk
youth in real-world settings. This type of research is especially important as considerable
variation was seen in the uptake and use of digital self-help interventions in the few
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papers that report this data (Fleming et al., 2018). While much engagement data can be
collected unobtrusively and automatically, it can provide valuable insights (Fleming et
al., 2018). A prime example is the freely available web-based CBT depression prevention
program MoodGYM for which 48% of individuals who found the program registered
to use it (Batterham et al., 2008). Moreover, only 27% of registered community users
showed at least minimal use of the program and 10% of registered community users
showed at least medium use of the program compared to 66% of RCT participants
(Batterham et al., 2008; Christensen et al., 2004). These results not only illustrate the
importance of more real-world utilization research, but the methods used to obtain
these results also present an opportunity to compare uptake and use between different
presentations of mental health games.
Another aspect of successfully implementing mental health games and empowering
youth to seek them out is lowering the barriers to seeking help. From the experimental
studies included in this dissertation youth did not seem to have significant resistance
to using mental health video games. However, since these studies did not compare the
selection of game-based and traditional prevention, we cannot conclude that youth are
more likely to seek help if the intervention is game-based. Moreover, we cannot tell if
barriers for traditional versus game-based prevention are different. Yet, the results from
chapter four did indicate that motivation to change and emotion mindset did not impede
the use of mental health games where they have been shown to decrease help seeking
in traditional settings (Burnette et al., 2020; Downs & Eisenberg, 2012; Lawrence et
al., 2017). Moreover, common practical barriers such as programs requiring travel to a
facility, prohibitive costs, and low availability of therapists may be overcome by the high
scalability, high flexibility and expected high cost-effectiveness of game-based prevention
(Cuijpers et al., 2010; McLaughlin, 2011). On the other hand, new practical barriers
may be associated with mental health games, including the protection of personal data
in a digital therapeutic setting and the need for an appropriate device and potentially
high-speed internet.
A particularly critical barrier to help-seeking is the stigma associated with needing a
mental health intervention (Schnyder et al., 2017). The willingness to select a mental
health game seen in chapter three may suggest that the stigma associated with playing
a mental health game is low and may not have the same implications as participating
in traditional interventions. Similarly, mindfulness apps are highly popular and most
people do not have negative associations towards them (Chittaro & Vianello, 2014,
2016; Laurie & Blandford, 2016). Indeed, the success of apps and games aimed at
mental health may even contribute to normalizing mental self-care as their use may
become common place. If mental self-care becomes commonplace this may shift the
societal norm from the idea that needing mental health care is odd or implies you are
weak to being seen as a normative positive behaviour — a norm that could eventually
even trickle down to youth seeking out professional help when needed (Henderson
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et al., 2017; Nearchou et al., 2018). Additionally, if effective mental health games
are designed that are pleasurable to play, motivations to play could even be largely
entertainment focussed and should therefore carry no mental health stigma. On top
of that, mental health games themselves could stimulate help seeking (e.g., Malatest
International, 2016). Indeed, chapter four showed that the mere suggestion that youth
were playing a mental health game enhanced their mindset that stress facilitates growth,
which in turn may make it easier for youth to pursue the often stressful processes of
help-seeking and therapy. Similarly, games may be designed to target reducing stigma
directly, increasing mental health literacy, and overcoming other barriers to seeking
help (e.g., Tuijnman et al., 2019).
While we may seek to optimize the presentation of mental health games and work
to minimize barriers to seeking out these games, some youth may still be averse to
explicit mental health games. Therefore, the potential for stealth mental health games
should not be immediately disregarded. While 60% of our at-risk sample in chapter
three chose to play the mental health game that left 40% of at-risk youth who preferred
an entertainment game. Some of the participants who opted to play the entertainment
game may not be averse to a mental health game and had an alternative reason to select
the entertainment game (e.g., being particularly attracted to the gameplay fragments
shown in the entertainment trailer). Meanwhile, others may not experience a mental
health game to be personally relevant or simply would not be interested regardless of
their mental health needs. For these youth, games with an explicit mental health aim
may not be appealing. Yet, a stealth mental health game which attracts youth based on
its entertainment value and does not mention mental health may effectively reach those
youth. However, despite the acceptability of health and safety campaigns at a national
level or targeting specific populations, a mental health intervention without any indication
that there is a therapeutic aim could be considered unethical. Specifically, a clear ethical
concern would be the possibility of iatrogenic effects which have previously been
found in traditional depression prevention programs (Kindt et al., 2014). Therefore,
stealth mental health games should be thoroughly tested for iatrogenic effects and only
be considered if none are found. Furthermore, a comprehensive overview of ethical
concerns should be evaluated against the potential of benefit to the well-being of
individuals and to society before stealth prevention is considered viable.
Apart from making mental health video games widely available in attractive settings
and exploring the opportunities for stealth mental health interventions, mental health
games may also be implemented in conjunction with face-to-face interventions. While in
chapter six the combination of a traditional and game-based intervention did not appear
to offer additional benefits, this may be explained by the shortcomings of the individual
programs. Additionally, we may consider that OVK and SPARX were separate programs,
albeit with the same theoretical background, which resulted in some of the programs’
content being misaligned and potentially having confused participants. In contrast, the
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POD Adventures smartphone game was developed to be used in combination with
group sessions led by a school counsellor (Gonsalves et al., 2019). In a truly iterative
development involving multiple stakeholders, developers discovered the target group
of adolescents at risk for mental health issues preferred the engaging aspects of a game
to be supplemented by group sessions to meet their informational and relational needs
(Gonsalves et al., 2019). Thereby creating an intentional combination of a group-based
and a game-based component that may allow the benefits of both formats to reinforce
each other. Thus, whether mental health games are implemented in conjunction with
traditional therapy or as stand-alone interventions, future research is needed to facilitate
successful implementation which maintains both engagement and efficacy.

8

Implications for Depression Research
Finally, this dissertation holds implications for depression prevention research and
our need for a better fundamental understanding of depression. While I have already
discussed the limitations of standard RCT-based effectiveness research for mental health
video games, RCTs may also face some issues within depression prevention research
at large. First, the importance of selecting an appropriate control condition cannot
be overestimated. Meta-analyses of depression prevention effectiveness have indicated
repeatedly that there is a need for more research using an active control condition
(e.g., Hetrick et al., 2016). The vast majority of depression prevention effectiveness
studies use passive control groups that cannot control for the potential placebo effects,
effects of hope, and attention that can occur when youth receive a prevention program.
Finding an appropriate active control condition can be challenging as it should mimic
the structure of the intervention and preferably blind both providers and participants
to allocation to rule out basic alternative explanations for a prevention effect in the
experimental condition.
As depressive symptoms tend to decrease over time in indicated prevention trials
(Mychailyszyn et al., 2012), it is important to be able to rely on the control condition
in order to distinguish true effectiveness. The OVK and SPARX trial demonstrated
this issue as a similar decrease was seen in the experimental conditions — which
contained programs previously deemed effective — and in the control condition. While
we intended to include a passive control condition in the OVK and SPARX trial, the
weekly assessment of depressive symptoms within the control condition could have
constituted an effective monitoring intervention (Kauer et al., 2012; Kramer et al.,
2014). Therefore, we could not determine if all of the conditions were effective or none
of the conditions were effective and symptom decrease would have occurred regardless
of any intervention (see also Arrindell, 2001; Posternak & Miller, 2001). Therefore,
a three-armed design as used in the Journey trial may be more suited to effectiveness
research of game-based depression prevention as the effects of Journey were both
compared to an active control (i.e., another video game) and a passive control condition
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(no-intervention) allowing us to distinguish both specific effects of Journey and nonspecific game effects, respectively. Alternatively, non-inferiority trials may be used as
these trials are powered to test for equal effectiveness of a new intervention and a wellestablished prevention program (e.g., Schoneveld et al., 2018). Although, consensus on
the effectiveness of the well-established program would be needed to genuinely conclude
the new program is effective, at a minimum a trial showing non-inferiority would
warrant a cost-effectiveness comparison of the two programs. Indeed, a technologybased intervention with minimal professional support which shows equal effectiveness
to a group program lead by professionals is likely to quickly offset development costs
and be more cost-effective than the group program (see also Musiat & Tarrier, 2014),
warranting consideration of replacing or supplementing the previous program.
Besides the hurdle of selecting the correct control condition, depression prevention
effectiveness trials struggle with basic measurement issues threatening the validity of
these trials. First, depressive symptom questionnaires have been shown to have huge
variety in the symptoms that are included (Fried, 2017). Thereby indicated prevention
trials may be targeting different populations when using different questionnaires to
select and track participants. For example, the differences in results between our OVK
and SPARX trial and the OVK trial of Wijnhoven and colleagues (2013) it partially
replicated, may be explained by the different questionnaires and different cutoff scores
used to select participants. First, a much larger proportion of youth were selected in
our trial compared to the trial by Wijnhoven and colleagues as different cutoff scores
were used. Cutoff scores by definition draw an arbitrary line between those who
do and those who do not have elevated depressive symptoms. Moreover, adolescent
girls with ‘elevated depressive symptoms’ may constitute a different sample when the
elevated symptoms themselves vary between the RADS-2 and the CDI questionnaires.
Indeed, only if we assume that all depressive symptoms are equally valid reflections
of the underlying disorder, which is the basic premise of the common cause model of
psychopathology, would the assessments of different sets of symptoms be unproblematic
(Borsboom, 2008). However, the empirical evidence suggesting that depressive
symptoms are not interchangeable is growing rapidly (Bringmann et al., 2015; Fried
et al., 2017; Groen et al., 2019). With studies suggesting that certain symptoms are
more predictive of depression onset than others, even the same sum-score from a
specific depressive symptom questionnaire may reflect many different levels of risk for
depression onset (Boschloo et al., 2016; Fried & Nesse, 2015b). Thereby, the use of
symptom questionnaires to include youth in prevention trials creates a heterogeneous
sample — particularly when between studies different symptoms sets are assessed and
inclusion is based on different severity levels.
Thus, while multiple studies show that elevated depressive symptoms are a prominent
risk factor for a future disorder (Reinherz et al., 2003; Seeley et al., 2009), this method
of selecting youth for indicated prevention may be problematic. Indeed, a substantial
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number of youth who develop depression in subsequent years go undetected when
selection is based on elevated symptom scores (Najman et al., 2008; van Lang et al.,
2007). Simultaneously, prospective studies have shown that the majority of youth with
elevated symptoms did not develop depression during adolescence and early adulthood
(Najman et al., 2008; van Lang et al., 2007). While few prospective studies examine
the validity of using symptom questionnaires to select for indicated prevention, recent
meta-analyses identified similar problems when symptom questionnaires were used to
screen for current diagnoses (Roseman et al., 2016; Stockings et al., 2015). Thus, the
reliance on symptom questionnaires to include youth in prevention trials may exclude
youth in need of prevention while including a heterogeneous sample of youth who would
and would not have developed a disorder without an intervention. Furthermore, there
are likely differences in the constitution of the heterogeneous samples between studies
using different inclusion criteria, making the comparison of these studies challenging.
Although depression prevention targeting at-risk youth will always rely on a prediction
of future risk, it is important to carefully examine the effects that our selection methods
have on the validity of effectiveness trials.
One related and alarming finding across both RCTs is that depressive symptoms
decreased sharply prior to the start of the interventions (see chapter 6 Figure 2 and
chapter 7 Figure 4). This early decrease in symptoms resulted in a considerable
proportion of the carefully selected participants starting the prevention programs no
longer meeting the minimal level of depressive symptoms required for the study (i.e.,
33.7% of the participants in the OVK and SPARX trial and 34.7% of the participants
in the Journey trial no longer showed elevated depressive symptoms at the start of the
intervention period). Interestingly, the Journey trial showed that this sharp decrease
in symptoms was only seen in the younger participants and was not visible for those
18 years or older. The difference in symptom trajectories between younger and older
participants suggests that there may be a developmental instability in elevated depressive
symptoms. Indeed previous longitudinal research also showed that depressive symptoms
decreased during adolescence with this decrease becoming less consistent in young
adults (Yaroslavsky et al., 2013). Alternatively, decreases in symptoms could be due to
measurement issues, including regression to the mean and response shifts of participants
reporting their symptoms differently, neither of which would reflect a true change in
symptoms despite a significant decrease in symptom scores being visible. The observed
symptoms drop is particularly worrying as most indicated depression prevention trials
report only one assessment prior to the intervention — presumably the screening
assessment used to include participants – and can therefore not distinguish effects
occurring during the intervention from effects prior to the intervention.
More research will therefore be needed to study this phenomenon and to assess
whether the sudden drop in symptoms following screening can be attributed to genuine
symptom change or measurement error. Nevertheless, either explanation threatens the
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validity of depression prevention research. A genuine change prior to the intervention
period may indicate that an incorrect population is being targeted (e.g., a population
of youth who require minimal support to alleviate their symptoms rather than youth
who would benefit from a prevention program). In contrast, the sudden symptom drop
being attributed to measurement error potentially indicates that the depressive symptom
sum-score changes do not reflect true changes in symptoms. Indeed, we may need
to shift away from the pure reliance on symptom sum-scores as the most frequently
used predictor of depression risk in depression prevention research and explore if
alternatives can be found. Promising avenues may be found in research showing that
specific depressive symptoms are predictive of depression onset and do not suffer from
some of the major concerns of sum-scores (Fried & Cramer, 2017; Fried & Nesse,
2015b). Furthermore, moment-to-moment changes in affective states can be examined
to predict the future onset of depression, as multiple momentary affective patterns have
been shown to predict future increases in depression (Höhn et al., 2013; Wichers &
Groot, 2016).
Meanwhile, fundamental knowledge about the nature of depression and its course
over time keeps developing (e.g., Borsboom, 2008; Fried et al., 2017). Video games
may not only be used as a vehicle for depression prevention, but may also be used
to contribute to fundamental research. First, video games may contribute to the
identification of depression action mechanisms. Although, identifying action mechanisms
may be more complicated than commonly assumed (see Lorenzo-Luaces et al., 2015),
games may assist in determining the temporal relationship between an action mechanism
and a change in symptoms. One approach that may be used towards this goal is creating
different game versions with the same content, yet a different timing during which the
action mechanism is targeted. Although, a similar design could be used in a traditional
therapeutic setting, it may be much harder for a therapist to reliably postpone a certain
therapeutic component while keeping treatment equal in regards to all other aspects.
In contrast, it may be relatively easy to adjust the placement of an exposure session in
the video game Deep to occur early on or later in the intervention (see Weerdmeester
et al., 2021), allowing a better disentanglement of decreasing anxiety symptoms and
the extinction of the fear response. Furthermore, video games may be used as an
unobtrusive measurement tool allowing a granular view of changes in behavioural
responses over time. A game that is replayable may be used to assess specific behaviours
(e.g., avoidance of social rejection) repeatedly throughout the course of the intervention
and may potentially not suffer the same consequences of repeated questionnaires (e.g.,
boredom, socially desirable answers).
In fact, this route of granular assessment of in-game behaviour may even be explored
to determine if certain patterns are predictive of the future course of depressive symptoms
and contribute to our understanding of the onset of depression. Furthermore, gamebased assessment may allow assessment to be personalized as the game may modulate
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the difficulty of certain challenges based on previous performance to more accurately
pick up on small changes which may be predictive of symptom onset or changes due
to therapy. These links between in-game behaviours and symptoms may further inform
our understanding of the etiology of depression and allow us to catch youth before they
transition into full-fledged depression. On the flip side, prevention and intervention
may also be personalized based on in-game behaviours — even if only to match the
design of the game more to personal preferences helping to keep youth engaged in the
intervention for an extended period of time. However, if we were able to target the
intervention more to the specific challenges of the individual, making the game adapt
to either outside input (e.g., pre-test questionnaire scores) or in-game performance,
the intervention may better meet the challenges of depression’s heterogeneous nature.

8

Conclusion
In order to decrease the high burden of depression, more effective depression prevention
programs need to be developed that have the potential to reach and engage more
youth. Although this is an ambitious goal that will require multiple lines of research to
converge, this dissertation contributes by exploring the depression prevention potential
of an applied and commercial video game. While neither approach showed strong
prevention effects, neither game optimally used the affordances of video game based
prevention. The mere format of a video game did not suffice to engage at-risk youth in
depression prevention programs, nor did engagement alone suffice to effectively prevent
depression. Therefore, I suggest that the true potential of depression prevention video
games lies in integrating active therapeutic elements in the immersive qualities of a
game. Indeed, this dissertation demonstrated that youth are drawn to and motivated
by the idea of a game that can help them cope with mental health issues. Yet, the
design of mental health games appears even more fundamental to the game’s perceived
attractiveness and fun than it is in entertainment games. Therefore, we should aim to
bring researchers, game designers, clinicians, and youth together to create a genuinely
immersive game experience that allows youth to practice vital skills to bolster resilience
to depressive symptoms in emotionally and socially salient situations. Moving beyond
the mediocre effectiveness of traditional depression prevention will be challenging with
regards to capitalizing on new technology, but will also require innovations in our
research methodology. Methodological innovation will contribute to the development
of more effective depression prevention programs by increasing our fundamental
understanding of the nature and course of depression, allowing us to overcome critical
measurement issues in the assessment of depression prevention effectiveness, facilitating
an iterative feedback loop between game design and effectiveness research, and promote
successful implementation through user experience research.
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Depressie is een veel voorkomende en zeer schadelijke stoornis die tussen 10% en 25%
van de jongeren treft. Gekenmerkt door verdriet, neerslachtigheid en een onvermogen om
zoals gebruikelijk vreugde te ervaren, is depressie schadelijk voor het individu, de directe
omgeving en de samenleving als geheel. Hoewel het belangrijk is om diagnosticeerbare
depressieve stoornissen te behandelen, kunnen jongeren met depressie symptomen —
die niet aan diagnostische criteria voldoen — veel van dezelfde negatieve gevolgen
ervaren als jongeren met een depressieve stoornis. Bovendien suggereert onderzoek dat
zelfs als iedereen die aan een depressieve stoornis lijdt zou worden behandeld met de
meest effectieve behandelingen, slechts een derde van de door depressie veroorzaakte
schade zou kunnen worden verholpen. Preventie van depressie is daarom cruciaal.
Wetenschappers hebben een verscheidenheid aan depressiepreventieprogramma’s
ontwikkeld en de effectiviteit hiervan uitgebreid onderzocht. Ondanks veelbelovende
resultaten, ondersteunt het bewijs de grootschalige inzet van depressiepreventieprogramma’s nog steeds niet. Hoewel er geen overtuigend bewijs is dat een specifieke
therapeutische achtergrond of programmaonderdeel depressiepreventie effectiever maakt,
wordt er doorgaans op deze elementen gefocust bij pogingen om de effectiviteit van
preventieprogramma’s te verbeteren. De effectiviteit van depressiepreventieprogramma’s
lijkt de afgelopen tien jaar dan ook niet te zijn verbeterd. Daarom is echte innovatie
nodig in zowel de vorm als de inhoud van depressiepreventie om vooruitgang te boeken
in het verminderen van de ziektelast van depressie.
Om tegemoet te komen aan de behoeften van jongeren die vatbaar zijn voor depressie,
moeten preventieprogramma’s worden ontwikkeld die aantrekkelijk zijn voor jongeren
en die op grote schaal tegen aanvaardbare kosten kunnen worden ingezet. Traditionele
preventieprogramma’s zijn vaak moeilijk op grote schaal in te zetten, omdat ze afhankelijk
zijn van hoogopgeleide professionals. Daarnaast zijn de programma’s over het algemeen
niet aantrekkelijk voor jongeren, die deze programma’s als didactisch, niet persoonlijk
relevant en zelfs als betuttelend hebben beschreven. Veelbelovende mogelijkheden om
depressiepreventie te verbeteren liggen in de toenemende digitalisering van de mentale
gezondheidszorg. Vooral het enthousiasme waarmee van veel jongeren videogames
spelen en het vermogen van videogames om acute emoties op te roepen en spelers te
betrekken bij het herhaaldelijk oefenen van nieuwe vaardigheden kunnen mogelijkheden
bieden om de preventie van depressie te transformeren. Het doel van dit proefschrift
was daarom om de voordelen van het gebruik van videogames bij depressiepreventie te
onderzoeken met een focus op effectiviteit en de betrokkenheid van jongeren.
Effectiviteit van Videogame Preventie
Vanuit het inzicht dat videogames mogelijk een uitstekend format voor depressiepreventie
zijn, werd in dit proefschrift gekeken naar het gebruik van videogames als format
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voor depressiepreventie vanuit twee tegengestelde benaderingen. Aanvankelijk werd
een meer traditionele benadering gevolgd door de effectiviteit te bestuderen van een
toegepaste videogame – dat is een videogame die speciaal is gemaakt voor spelers
om specifieke kennis te leren en/of vaardigheden te oefenen. Deze game, SPARX,
werd door onderzoekers gemaakt om depressie symptomen te verminderen. SPARX
werd gebaseerd op de goed onderbouwde cognitieve gedragstherapie, die individuen
leert doormiddel van het veranderen van hun gedachten en gedrag negatieve emoties
te verminderen, positieve emoties te versterken en disfunctionele denkpatronen te
doorbreken. Vergeleken met een door een therapeut geleid groepsprogramma op
basis van dezelfde principes, stelt het fantasiespel SPARX jongeren in staat om de
therapeutische principes in hun eigen tempo, op een speelse manier te ontdekken. Deze
andere presentatie van de therapeutische inhoud kan ertoe leiden dat de therapeutische
technieken meer of minder succesvol zijn.
We hebben de effectiviteit van SPARX in een groot onderzoek onderzocht bij
208 jonge adolescente meisjes die het risico liepen een depressie te ontwikkelen,
omdat ze meer depressie symptomen ervoeren dan andere meisjes van hun leeftijd.
Deelnemers werden willekeurig toegewezen om gedurende acht weken ofwel de zeven
levels van SPARX (elk 20 tot 40 minuten) te spelen, om een wekelijkse, één uur
durende groepssessie van het traditionele depressiepreventieprogramma OVK onder
leiding van een therapeut bij te wonen, om beide programma’s te combineren, of om
alleen wekelijkse vragenlijsten in te vullen. De deelnemers werden gevolgd tot een
jaar na het einde van de programma’s om zowel de korte- als de langetermijneffecten
te bestuderen. Gemiddeld namen de depressie symptomen van deelnemers tijdens het
onderzoek af. Er was echter geen verschil tussen de vier groepen deelnemers in de
mate waarin depressie symptomen afnamen. Het onderzoek toonde dus aan dat de
toegepaste videogame SPARX niet effectiever was in het voorkomen van depressie dan
een groepsprogramma. Het was zelfs het geval dat de meisjes die alleen een wekelijkse
vragenlijst hadden ingevuld over hun depressie symptomen een even sterke afname in
depressie symptomen lieten zien als meisjes die één van beide programma’s volgden.
Hoewel SPARX een interessante poging was van onderzoekers om een videogame
te maken op basis van traditionele preventieprogramma’s, is de spelervaring duidelijk
anders dan bij de hoogwaardige commerciële videogames die jongeren gewoonlijk spelen.
Daarentegen als er commerciële videogames zouden worden gevonden die depressie
kunnen voorkomen, zou dit ons in staat stellen om boeiende en effectieve spelelementen
te identificeren voor depressiepreventie. Daarnaast zou het gebruik van commerciële
videogames middelen besparen die nodig zijn om depressiepreventieprogramma’s
te ontwikkelen. Daarom probeerden we met onze tweede benadering depressie te
voorkomen met behulp van de veelgeprezen commerciële videogame Journey. Hoewel
de ontwerpers van Journey niet van plan waren om met hun spel depressie te voorkomen,
zijn er talloze online berichten van spelers die beschrijven hoe Journey hen heeft
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geholpen om hun mentale gezondheidsproblemen te overwinnen. Daarnaast hebben we
het spel onderzocht op spelelementen die actiemechanismen – dat zijn specifieke denken gedragsprocessen die wetenschappelijk in verband zijn gebracht met de preventie van
depressie – zouden kunnen veranderen.
In een ander groot onderzoek onderzochten we Journey’s korte en lange termijn
effecten op depressie symptomen en vier mogelijke actiemechanismen bij 244
adolescenten en jongvolwassenen met verhoogde depressie symptomen. Deelnemers
werden willekeurig toegewezen om Journey te spelen, om een soortgelijk commercieel
spel te spelen waarvan niet werd verwacht dat het de voorgestelde actiemechanismen
zou veranderen, of om geen spel voor het onderzoek te spelen. Deelnemers waren
gedurende een periode van vier weken vrij om Journey of het controlespel zo vaak en
zo lang te spelen als ze wilden, maar werden gevraagd het toegewezen spel minstens
één keer te voltooien. Net als bij het SPARX onderzoek vertoonden de deelnemers
aan het Journey onderzoek dezelfde gemiddelde afname van depressie symptomen
in alle drie de deelnemersgroepen. Journey bleek dus geen depressie symptomen te
voorkomen. Bovendien toonden de resultaten niet het verwachte effect van Journey op
de actiemechanismen. Er werd echter wel bevestigd dat verschillende actiemechanismen
samenhingen met afnames in depressie symptomen. Daarmee laat dit onderzoek zien dat
toekomstige programma’s depressie mogelijk effectief kunnen voorkomen door de hoop
van jongeren en hun vermogen om met negatieve emoties om te gaan te vergroten, en
door hun buitensporige angst voor of negatieve reactie op afwijzing te verminderen.
Ondanks dat deze twee onderzoeken niet hebben aangetoond dat de videogames SPARX
en Journey depressie bij jongeren kunnen voorkomen, illustreren de resultaten wel
dat toekomstige videogames voor depressiepreventie een zorgvuldige afweging vereisen
over de integratie van spel en mentale gezondheidsdoelen.
Betrokkenheid en Effectiviteit
De SPARX en Journey onderzoeken hebben ook interessante inzichten opgeleverd over
de betrokkenheid van jongeren bij depressiepreventieprogramma’s en over de potentie
om de effecten van de interventies te versterken door de betrokkenheid van jongeren te
vergroten. Gemotiveerd worden door een interventie hangt niet alleen samen met meer
gebruik van het programma door jongeren, maar hangt ook samen met betere resultaten
als deze motivatie intrinsiek is – wat betekent dat het voortkomt uit de inherente waarde
van de interventie. Daarentegen is gecontroleerde motivatie – motivatie die voortkomt
uit druk van buitenaf, zoals jongeren die geloven dat anderen denken dat ze iets moeten
doen – in verband gebracht met een minder gunstig resultaat van therapie. Daarom
hebben we onderzocht in hoeverre de deelnemers aan het SPARX onderzoek intrinsieke
en gecontroleerde motivatie voelden gedurende de eerste helft van de programma’s.
Resultaten toonden aan dat deelnemers die SPARX speelden niet meer intrinsieke
of minder gecontroleerde motivatie voelden dan deelnemers aan het groepsprogramma.
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Deelnemers die SPARX speelden vertoonden echter wel een afname in gecontroleerde
motivatie die niet zichtbaar was bij deelnemers aan het groepsprogramma. Omdat
lagere niveaus van gecontroleerde motivatie ook geassocieerd waren met lagere
depressie symptomen over tijd, was het motivatie traject dat werd gezien bij SPARX
spelers veelbelovend. Als er in de toekomst videogames voor mentale gezondheid
kunnen worden ontwikkeld die jongeren vrijwillig en enthousiast gebruiken, kan dit
de effectiviteit van deze spellen helpen verbeteren. Verdere resultaten toonden aan dat
jongeren SPARX niet verkozen boven het groepsprogramma, en dat zij geloofden dat
het spel voor anderen minder nuttig en aantrekkelijk was dan het groepsprogramma.
We kunnen daarom concluderen dat er meer aandacht moet worden besteed aan het
aantrekkelijk maken van mentale gezondheidsvideogames voor jongeren.
Journey daarentegen is een zeer boeiend en succesvol commercieel spel. De
deelnemers waren inderdaad meer intrinsiek gemotiveerd door Journey en voelden
meer vrijheid en competentie in het spel in vergelijking met het controlespel. Omdat
niet iedereen dezelfde smaak heeft in videogames, konden we vergelijken of jongeren die
relatief enthousiaster waren over Journey meer baat bij het spel hadden. In tegenstelling
tot onze aanvankelijke verwachtingen, maakte meer betrokkenheid bij Journey het spel
niet effectiever in het voorkomen van depressie. Aangezien Journey in het algemeen
echter geen depressiepreventie effectiviteit aantoonde, was er geen effect dat kon worden
versterkt door een betere ervaring met Journey. Beide onderzoeken benadrukken dat
het nodig is om beter te begrijpen hoe jongeren mentale gezondheidsvideogames zien.
Betrokkenheid en Interventiebereik
Wanneer preventieprogramma’s boeiend en aantrekkelijk genoeg zijn om jongeren
aan te trekken, kunnen jongeren zelf een preventieprogramma opzoeken in plaats
van te moeten wachten tot een volwassene een programma aanbiedt. Daarom
onderzochten we in twee experimentele onderzoeken hoe de presentatie van mentale
gezondheidsvideogames jongeren aan kan spreken — een onderwerp wat nog nauwelijks
onderzocht is. Beide onderzoeken vergeleken de reactie van jongvolwassenen op twee
trailers van videogames: de ene trailer promootte het spel als leuk en vermakelijk, de
andere promootte de mentale gezondheidsvoordelen van het spel. We hadden verwacht
dat jongeren zich minder intrinsiek gemotiveerd zouden voelen voor een videogame
gericht op mentale gezondheid — een videogame die goed zou zijn om te spelen in
plaats van een videogame die ze willen spelen. Onze onderzoeksresultaten toonden
echter aan dat dit niet het geval was.
In ons eerste experimentele onderzoek bij 146 jongvolwassenen, kregen deelnemers
willekeurig de entertainment of mentale gezondheidstrailer voor een commerciële
videogame te zien. Na het spelen van de videogame rapporteerden deelnemers dat ze
zeer intrinsiek gemotiveerd waren, ongeacht de trailer die ze hadden gezien. Na het
zien van de mentale gezondheidstrailer rapporteerden deelnemers echter dat ze zich
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minder vrij voelden in het spel en voelden deelnemers met hogere depressie symptomen
zich ook minder competent in het spel. Omdat deze twee factoren – een gevoel van
vrijheid en competentie – de motivatie van mensen voor een activiteit beïnvloedt en
ertoe kunnen leiden dat men er niet voor kiest om een mentale gezondheidsvideogame
te spelen, hebben we een tweede experiment uitgevoerd.
In het tweede experiment werden 129 jongvolwassenen, die risico liepen op een
mentale gezondheidsstoornis als gevolg van verhoogde stress, angst en/of depressie
symptomen, gevraagd om te kiezen tussen het spelen van ofwel een mentale gezondheidsofwel een entertainment videogame. Buiten het medeweten van de deelnemers om,
toonden zowel de entertainmenttrailer als de mentale gezondheidstrailer dezelfde
commerciële videogame en waren ze zorgvuldig ontworpen om de deelnemers de indruk
te geven dat er twee videogames waren om uit te kiezen. Interessant genoeg toonden
de resultaten aan dat deelnemers bijna vier keer zo vaak de videogame selecteerden
wanneer deze werd gepromoot met de boodschap over mentale gezondheid, maar
had de trailerboodschap geen verdere invloed op de ervaring van de videogame. In
tegenstelling tot de resultaten van het eerste experiment, bleken deelnemers die
dachten dat ze een mentale gezondheidsvideogame speelden en die ernstigere mentale
gezondheidssymptomen hadden, meer vrijheid in het spel te ervaren. Deze tegenstrijdige
resultaten kunnen worden verklaard door de actieve keuze die deelnemers in het
tweede experiment hadden, wat het gevoel kan wegnemen dat het spelen van de
mentale gezondheidsvideogame werd bepaald door het feit dat het de beste keuze voor
hun gezondheid is.
Bovendien bleken potentiële barrières voor jongeren bij het op zoek gaan naar
een videogame ter preventie van depressie – de houding van jongeren ten opzichte
van mentale gezondheidsinterventies, emoties en stress – hun openheid voor mentale
gezondheidsvideogames niet te beperken. Jongeren die ervoor kozen om de videogame
te spelen met het idee dat het een mentale gezondheidsvideogame was, dat hen mogelijk
zou kunnen helpen om stress efficiënter te beheersen, hadden zelfs een positievere
kijk op stress na het spelen van het spel. Aangezien een visie van stress als gunstig en
behulpzaam samenhangt met een betere mentale gezondheid, kan het waardevol zijn om
verder te onderzoeken hoe mentale gezondheidsvideogames een positieve kijk op stress
kunnen bevorderen. Onverwacht suggereerden de resultaten ook dat een aantrekkelijk
design mogelijk nog belangrijker is voor mentale gezondheidsvideogames dan voor
entertainment videogames. Het design van de trailers hing namelijk alleen samen met
de selectie van het spel en de waargenomen aantrekkelijkheid en pret van het spel
wanneer de trailers een bericht over mentale gezondheid bevatten. Deze experimentele
onderzoeken geven aan dat er potentie is voor jongeren om zelf op zoek te gaan
naar preventie als er effectieve en boeiende depressiepreventie videogames worden
ontwikkeld. Er moet echter nog veel onderzoek worden gedaan om te begrijpen hoe het
gebruik van depressiepreventie videogames kan worden aangemoedigd onder jongeren.
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Conclusie
Om het cruciale doel te bereiken om jongeren te betrekken bij zeer effectieve
depressiepreventieprogramma’s, die de ziektelast van depressie verminderen, zijn
meerdere onderzoekslijnen nodig. Dit proefschrift droeg bij aan dit doel door de
potentie van een toegepaste en commerciële videogame voor depressiepreventie te
onderzoeken. Het idee om het vermogen van videogames te gebruiken om sterke
emoties op te roepen en betekenisvolle sociale ervaringen te creëren waarin jongeren
belangrijke vaardigheden op het gebied van mentale gezondheid kunnen leren, is
aantrekkelijk, maar ook zeer uitdagend. De onderzoeken in dit proefschrift lieten dan
ook geen sterke depressiepreventie-effecten zien van de geteste videogames. Dit toont
aan dat alleen het format van een videogame niet voldoende is om een aantrekkelijk
en effectief preventieprogramma te creëren. Dit proefschrift toonde echter ook aan dat
jongeren zich aangetrokken voelen tot en gemotiveerd worden door het idee van een
videogame dat hen kan helpen omgaan met mentale gezondheidsproblemen. Daarom stel
ik dat de ware potentie van videogames voor depressiepreventie ligt in het integreren
van actieve therapeutische elementen in de meeslepende elementen van videogames.
Bovendien suggereert dit proefschrift dat aantrekkelijk design nog belangrijker is
wanneer men jongeren wilt motiveren om mentale gezondheidsvideogames te spelen
dan bij entertainment videogames. Daarom moeten we ernaar streven om onderzoekers,
spelontwikkelaars, clinici en jongeren samen te brengen om een oprecht meeslepende
spelervaring te creëren waarin jongeren vaardigheden kunnen oefenen die hen minder
vatbaar maken voor depressie.
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English Summary
Depression is a common and highly damaging disorder affecting between 10% and 25%
of youth. Characterised by sadness, dejectedness, and an inability to experience joy as
one normally would, depression is harmful to the individual, their direct environment,
and society at large. While it is important to treat diagnosable depressive disorders,
youth experiencing depressive symptoms which do not meet diagnostic criteria can
experience many of the same negative consequences as youth with a depressive disorder.
Moreover, research suggests that even if all those suffering from a depressive disorder
were treated with the best evidence-based treatment, only a third of the harm caused
by depression could be alleviated. Prevention of depression is therefore pivotal.
Consequently, scientists have developed a range of depression prevention programs
and have extensively studied their effectiveness. Despite promising results, the evidence
still does not support widespread use of depression prevention programs. In addition,
while there is no convincing evidence to suggest that a specific therapeutic background
or program component makes depression prevention more effective, these elements
are most commonly targeted in an attempt to improve effectiveness. Indeed, the
effectiveness of depression prevention programs does not appear to have improved
over the past decade. Therefore, genuine innovation is needed in both the delivery
and content of depression prevention to make strides in reducing the disease burden of
depression.
In order to meet the needs of youth vulnerable to depression, prevention programs
need to be developed that are appealing to youth and can be used on a large scale
at acceptable costs. Traditional prevention programs are commonly hard to scale up
as they rely on highly trained professionals and are generally not attractive to youth,
who have described these programs as didactic, not personally relevant, and even
patronising. Exciting possibilities to move beyond traditional depression prevention lie
in the growing digitalization of mental health care. Specifically, the eagerness of many
youth to play video games and video games’ ability to evoke acute emotions and engage
players in repeated practice of new skills may offer an avenue to reform depression
prevention. Therefore, the goal of this dissertation was to explore the benefit of using
video games in depression prevention with a focus on effectiveness and engagement.
Video Game Prevention Effectiveness
In recognition that video games may be excellent vehicles for depression prevention, two
opposite approaches to the use of video games as a format for depression prevention were
taken in this dissertation. Initially, a more traditional approach was taken by studying
the effectiveness of a serious or applied game — that is a game that was specifically
created for players to learn and/or practice specific skills — created by researchers to
reduce depressive symptoms, namely SPARX. SPARX was based on the well supported
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cognitive behavioural therapy, which teaches individuals to change their thoughts and
behaviour in order to reduce negative emotions, increase positive emotions, and break
maladaptive thought patterns. Compared to a therapist-led group program based on
the same principles, the fantasy game SPARX allows youth to discover the therapeutic
principles in a playful manner and at their own pace. This different approach to how
the therapeutic content is presented may result in these techniques being more or less
successful.
We tested the effectiveness of SPARX in a large study including 208 early adolescent
girls who were at risk of developing a depression as they were experiencing more
depressive symptoms than other girls their age. Across eight weeks, participants
were randomly assigned to either play the seven levels of SPARX (20 to 40 minutes
each), to have a weekly 1-hour group session of the traditional depression prevention
program OVK led by a therapist, to combine both programs, or to only fill out weekly
questionnaires. Participants were followed up to a year following the end of the programs
to study both short-term and long-term effects. On average participants decreased in
their depressive symptoms across the study. However, there was no difference between
the four groups of participants in the extent to which depressive symptoms decreased.
Thus, the study did not show that the applied video game SPARX was more effective
than a group program in preventing depression. In fact, girls following either program
were equally well off as girls who had only filled out a weekly questionnaire regarding
their depressive symptoms.
While SPARX was an interesting attempt of researchers to create a game out of
a traditional intervention, the gameplay experience is clearly different from the highend commercial games youth commonly play. If commercial games were found that
could prevent depression, this would allow us to identify engaging game elements that
are effective in preventing depression and would save resources needed to develop
depression prevention programs. Therefore, our second approach was to attempt to
prevent depression using the highly appraised commercial video game Journey. While
the designers of Journey did not intend to prevent depression with their game, there
are numerous online posts from players describing how Journey helped them overcome
mental health struggles. In addition, we examined the game for game play elements that
could change action mechanisms — that is specific thought and behavioural processes
that have been scientifically linked to the prevention of depression.
In another large study among 244 late adolescents and young adults with elevated
depressive symptoms, we tested Journey’s short and long-term effects on depressive
symptoms and four potential action mechanisms. Participants were randomly assigned
to play Journey, to play a similar commercial game that was not expected to change
the proposed action mechanisms, or not to play a game for the study. Participants were
free to play Journey or the control game as often and as long as they wanted during
a four week period, but were asked to finish either game at least once. Similar to the
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SPARX study, participants in the Journey study showed the same average decrease
in depressive symptoms over time in all three participant groups. Thus, Journey was
not found to prevent depressive symptoms. Additionally, the results did not show
the expected effect of Journey on the action mechanisms. However, several of the
action mechanisms were confirmed to be linked to decreases in depressive symptoms.
Therefore, this study suggests that future programs may potentially effectively prevent
depression by increasing youth’s hope and their ability to cope with negative emotions
as well as by decreasing youth’s excessive fear of or negative reaction to being rejected.
In addition, even though these two studies did not show that the video games SPARX
and Journey can prevent depression in youth, the results illustrate that future depression
prevention video games require careful consideration of how to integrate gameplay and
mental health aims.
Engagement and Effectiveness
The SPARX and Journey studies also provided interesting insights into youth’s
engagement with interventions aimed at preventing depression and the potential for
youth’s engagement to strengthen the effects of the interventions. Being motivated
by an intervention is not only linked to youth using the program more, but is also
linked to better outcomes if this motivation is intrinsic — meaning it stems from the
inherent value of the intervention. In contrast, controlled motivation — motivation
that stems from outside pressure including youth believing that others think they should
do something — has been linked to less favourable outcome of therapy. Therefore,
we examined to what extent the participants in the SPARX study felt intrinsic and
controlled motivation throughout the first half of the programs.
Results showed that participants playing SPARX did not experience more intrinsic or
less controlled motivation than participants of the group-program. However, participants
playing SPARX did show a decrease in controlled motivation over time which was not
visible in participants of the group program. As lower levels of controlled motivation
were also associated with lower depressive symptoms over time, the motivational
trajectory seen in SPARX players was promising. If in the future mental health games
can be developed that youth freely and enthusiastically use this may help improve the
effectiveness of these games. Further results showed that youth did not prefer SPARX
over the group-program, and believed the game to be less useful and attractive to others
than the group-program. We can therefore conclude that a greater effort needs to be
made in making mental health games attractive to youth.
Journey, in contrast, is a highly engaging and successful commercial game. Indeed,
participants were more intrinsically motivated by Journey and felt more freedom and
competency in the game compared to the control game. As not everyone has the same
taste in video games, we were able to compare if youth who were comparatively
more engaged by Journey benefited more from the game. In contrast to our initial
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expectations, more engagement in Journey did not make the game more effective in
preventing depression. However, given that Journey overall did not show depression
prevention effectiveness, there was no effect for engagement to strengthen. Indeed, both
studies highlight our need to better understand how youth view mental health games.
Engagement and Intervention Reach
When prevention programs are engaging and appealing enough to actively attract youth,
youth may be able to seek out and select a prevention program rather than needing to
wait for an adult to assign them to a program. Therefore, the largely unexplored topic of
how to frame mental health games to appeal to youth was explored in two experimental
studies. Both studies compared the reaction of young adults to two video game trailers:
one trailer promoted the game as fun and entertaining, the other promoted the game’s
mental health benefits. Although we anticipated that youth may feel less intrinsically
motivated by a mental health game — feeling they should, rather than want, to play
the game — our study results suggested that this was not the case.
In our first experimental study among 146 young adults, participants were randomly
shown the entertainment or the mental health trailer for a commercial game. After
playing the game, participants reported being highly intrinsically motivated regardless of
the trailer they had seen. However, after seeing the mental health trailer participants did
report feeling less freedom in the game and those participants who had higher depressive
symptoms also felt less competent in the game. As these two factors — a sense of
freedom and competence — support people’s motivation for an activity and may result
in them choosing not to play a mental health game, we performed a second experiment.
In the second experiment, 129 young adults who were at risk for a mental health
disorder due to elevated stress, anxiety, and/or depressive symptoms were asked to
choose to play either a mental health or an entertainment game. Unbeknownst to
the participants, both the entertainment trailer and the mental health trailer showed
the same commercial game and were carefully designed to give participants the false
impression that there were two games to choose from. Interestingly, the results showed
that participants were nearly four times more likely to select the game when it was
promoted with the mental health message, but the trailer message did not further
influence engagement. In contrast to the results of the first experiment, participants who
thought they were playing a mental health game and who had more severe mental health
symptoms were found to experience more freedom in the game. These contradicting
results may be explained by the active choice participants had in the second experiment,
which may counteract any sense that their playing of the mental health game was
controlled by the fact that it is the best choice for their health.
Furthermore, potential barriers to youth seeking out a depression prevention game
— youth’s stance towards mental health interventions, emotions, and stress — were
found to not limit their openness to mental health games. In fact, youth who opted to
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play the game thinking it was a mental health game that could potentially help them
manage stress more efficiently, had a more positive view of stress after playing the
game. Considering that a view of stress as beneficial and helpful has been linked to
better mental health, it may be valuable to further explore how mental health games can
promote a positive view of stress. Unexpectedly, the results also suggested that engaging
design may be even more important in mental health games as it is in entertainment
games, as the artistic design of the trailer was only related to the selection of the game
and the perceived attractiveness and fun of the game when the trailers contained a
mental health message. Indeed, these studies indicate that there is potential for youth to
seek out prevention themselves if effective and engaging depression prevention games
are developed. Still much research remains to be done in order to understand how
youth may be encouraged to use depression prevention games outside of a lab setting.
Conclusion
To reach the crucial goal of engaging youth in highly effective depression prevention
programs, that will reduce the harm of depression, multiple lines of research are
needed. This dissertation contributed to this goal by exploring the depression prevention
potential of an applied and commercial video game. The idea of using the capacity
of video games to evoke strong emotions and create meaningful social experiences
during which youth can learn important mental health skills is attractive but also highly
challenging. Indeed, the studies in this dissertation did not show strong depression
prevention effects of either of the tested video games. This suggests that the mere
format of a video game is not sufficient to create an attractive and effective prevention
program. However, this dissertation also demonstrated that youth are drawn to and
motivated by the idea of a game that can help them cope with mental health issues.
Therefore, I suggest that the true potential of depression prevention video games
lies in integrating active therapeutic elements in the immersive qualities of a game.
Furthermore, this dissertation suggests that attractive design is even more important
when motivating youth to play mental health games compared to entertainment games.
Therefore, we should aim to bring researchers, game designers, clinicians, and youth
together to create a genuinely immersive game experience in which youth can practice
skills that make them less susceptible to depression.
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versterken. Hoewel ik soms wanhopig wordt van jouw bizarre hoeveelheid talent en
schrijfsnelheid, wil ik jou nog heel lang als collega en vriendin houden. Jij bent zo
leuk! En misschien leer ik dan ooit ook om half zo snel te schrijven als jij. Bedankt
voor het zijn van mijn schrijfbuddy, de vele fijne gespreken en het verzorgen van de
beste BLarpBQ’s ever! En natuurlijk ook voor het introduceren van honorary GEMHie,
Tim. Heerlijk om af en toe er iemand bij te hebben die wat verder van de academische
wereld af staat en toch lekker nerdy is. Ik kijk enorm uit naar onze verdere larp
avonturen (2022 is het jaar, het kan niet anders!) en alle andere nerdy bezigheden die
we ondertussen nog kunnen verzinnen.
Finally, my GEMH experience would not have been complete without Ken, Erik,
Mina, Michelle, Marieke, Hiro, Abele, and Jan. To our exuberant Creative Director
and Game of Thrones Night Host, Ken, I love how we managed to connect despite
our vastly different personalities and your ability to translate game design principles was
indispensable. To our overly modest techie, Erik, you may be quiet, but when you
do speak it always are things worthy of being said. Mina and Michelle, each of whom
graced us only shortly with their presence, but whose influence remains through the
expertise they brought. To our statistical genius, Marieke, although our cooperation
never resulted in papers, the insight I gained exploring computerized emotion detection
with you was crucial. To our number one pillow fort maker, Hiro, while I must say
I didn’t always understand what you were talking about, I loved the theoretical insight
you brought to our lab. To our police researchers, Jan and Abele, I can’t believe
that I couldn’t keep your names straight in your first few weeks in the lab; Jan, your
straightforwardness and curiosity, and Abele, your creativity and fun-loving nature
combined with your passion to create practically usable and effective interventions,
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were great additions to our lab.
Naast mijn naaste collega’s in het GEMH-lab, zorgden ook de grotere groep collega’s
binnen de dev psych groep en het BSI een voor een fijne en inspirerende werksfeer.
Een ereplaatsje verdient mijn bachelor scriptiebegeleider, Junilla, die mij een duwtje
in de rug gaf om te solliciteren voor de research master. Ook wil ik in het bijzonder
Yuli en Hannah noemen die mij wegwijs maakten binnen de afdeling, advies gaven
over alles van het selecteren van vragenlijsten tot het schrijven van een proefschrift.
Daarnaast verdient Rowella ook een speciaal plekje, omdat zij mij niet alleen hielp
bij het opzetten van mijn OVK interventie, maar mij verder meenam in de klinische
wereld — waaronder de gastcolleges voor GZ-psychologen in opleiding — en met mij
reflecteerde over de verbeteringen die er mogelijk zijn in de behandeling van depressies.
Ook wil ik mijn eerste kamergenootje, Martine, bedanken, waarmee ik veel hoogte en
dieptepunten mee maakte en waarmee ik mijn liefde voor het maken van surprises en
het spelen van bordspelletjes deelde. En wie kan Joyce vergeten, waarmee elke lunch of
wandeling direct wat extra vrolijke energie kreeg, of Merlijn, een heerlijk nuchtere en
bescheidene onderzoeker, die mij vele keren heeft geïnspireerd met een vernieuwende
kijk op psychopathologie. Ook kan ik mijn steun en toeverlaat in het afgelopen jaar,
Maaike, niet weglaten, jij hebt mijn interesse verbreed naar eenzaamheid. Uiteraard
zijn het niet alleen de onderzoekers die dev psych en het BSI laten draaien, daarom
ook mijn dank aan alle niet-onderzoekers zonder wie mijn onderzoek in de soep was
gelopen. Christel, die elke dag een bos bloemen verdient voor alles wat zij regelt,
organiseert, en met een lieve glimlach en schijnbaar zonder moeite voor elkaar krijgt!
Katja en Diana, waarbij ik in het begin van mijn PhD vaak aanklopte voor de oplossing
van een probleem of een frisse neus. Lanneke en Lonneke, waarbij je altijd terecht
kan. Meta, die zo productief is dat je er bang van wordt en met wie ik menigmaal even
bij kletste terwijl de vvv-bonnen werden geregeld. Ronnie, die het BSI lab draaiende
houdt en zorgt voor een vrolijke noot. En aan alle andere mooie mensen, die mij in de
afgelopen jaren inspireerden, ondersteunden en aanmoedigden: Bedankt!
Naast alle collega’s, zou mijn onderzoek ook nooit zijn geslaagd zonder de
schooldirecteuren en leraren die de waarde van mijn onderzoek zagen en wat van hun
lestijd beschikbaar stelden om leerlingen te screenen. Aan alle duizenden jongeren die
mijn screeningsvragenlijsten invulden: Bedankt! De jongeren die vervolgens videogames
speelden, thuis of in het lab, of het OVK programma volgden, bedankt voor jullie tijd,
inzet en interesse in mijn onderzoek. Ook de therapeuten die het OVK programma aan
de jongeren gaven ben ik enorm dankbaar voor alle energie die zij hierin staken. Voor
de theater en spreektalenten die de Nederlandse versie van SPARX inspraken — met
name Babette en René die de hoofdrollen op zich namen — bedankt voor het mooie
eindresultaat. And of course Sally, Mathijs, Michael, Neil, and Maru thank you for
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supporting the Dutch translation of SPARX and the resulting study. En voor hun hulp
bij de gigantische taak die deze verschillende dataverzamelingen waren, bedank ik ook
van harte alle bachelor en masterstudenten die betrokken waren. Jullie waren allen
onmisbaar!
Vervolgens, wil ik mijn familie en vrienden bedanken die in meer of mindere mate mijn
onderzoek begrepen, maar mij wel onvoorwaardelijk hebben gesteund en aangemoedigd.
Ten eerste, Mam en Pap, die ook trots op mij waren geweest als ik tomatenteler was
geworden en mij aanmoedigden om ook een keer een vijf te halen — bedankt voor
jullie onvoorwaardelijke liefde en steun. Bedankt voor alle uren die jullie hebben
geluisterd naar mijn onderzoeksperikelen en de lekker niet-academische kijk die jullie
hierop gaven. Mam, bedankt dat je mijn copiloot was bij het wegbrengen van tientallen
PlayStations. Pap, bedankt dat je me na een schoolbezoek op kwam halen toen de bus
niet meer kwam door de sneeuwval. Maar bovenal bedankt dat jullie er altijd voor mij
zullen zijn. Ik hou van jullie!
Leonie, mijn prachtige heidekoningin, wat ben jij een liefdevol mens en wat ben ik
blij jou in mijn leven te hebben als nichtje en vriendin. Frieda en Wouter, bedankt
voor de fijne en diepe gesprekken, ik heb zo veel respect voor jullie. Mark, jouw
theater talent kwam wel heel handig van pas bij het inspreken van SPARX, maar vooral
ook bedankt voor alle mooie jeugdherinneringen die ik heb. Joke en Evert, Adri en
Heddy, bedankt voor jullie steun aan mij en mijn ouders in de dieptepunten van de
afgelopen jaren. En mijn middelbare school vriendinnetjes, Odilia en Sabine, bedankt,
jullie zorgden voor de nodige afleiding, andere perspectieven en vrolijkheid buiten het
werk.
En tot slot, de persoon die alle grote en kleine diepte en hoogtepunten met mij
doormaakte, voor wie er eigenlijk geen woorden zijn, mijn liefste zusje Anouk. Jij
bent mijn beste vriendin, mijn klankboord, mijn team mate. Als er iemand is die dit
proefschrift en al het onderzoek dat er aan vooraf ging kent, ben jij dat. Jij was de eerste
en de laatste waarmee ik mijn ideeën besprak. Eigenlijk zou ik een heel boek kunnen
schrijven met wat ik allemaal te danken heb aan jou, maar misschien is het voldoende
om te zeggen: jij bent de beste, de liefste, en met jou is alles leuker.
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