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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 4 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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INTRODUCTION

Both depressive symptoms and depressive disorders are major public health concerns, negatively impacting individuals’ achievements, social interactions, and future mental health (Wesselhoeft et al., 2013; Hetrick et al., 2016; Carrellas et al., 2017). During adolescence and young adulthood individuals are most at risk for the emergence of depression (Merikangas et al., 2010; Avenevoli et al., 2015), 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., Horowitz and Garber, 2006; Merry et al., 2011; Hetrick et al., 2016). 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 behavioral therapy (Hetrick et al., 2016). Cognitive behavioral 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 behaviors (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 and 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 and 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 (Välimäki et al., 2017; Garrido et al., 2019; Scholten and Granic, 2019).

Commercial video games in contrast are highly effective in engaging youth for multiple hours a week and maintaining this engagement (Pew Research Center, 2018; Limelight Networks, 2019). And while commercial games are not designed to address mental health, limited research has shown beneficial effects of commercial video games on depressive symptoms (Ferguson and 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 1 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 Ryan et al., 2006; Nakamura and Csikszentmihalyi, 2009; 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, 2012b) is a commercial game that has been praised for eliciting intense emotions, its visual beauty, and unique social gameplay (Metacritic, 2012; Thatgamecompany, 2012a). 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)1. Interestingly, Journey was designed to evoke feelings of being relatively powerless (Lowthorpe and 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 and 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.
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FIGURE 1. Gameplay in Journey. 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 (2012b) 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 1A). Thus, when players are disconnected from another, this unexpected loss can feel compelling (e.g., Lowthorpe and 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 and 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 more examples of personal agency over the course of treatment had greater mental health improvements (McAdams et al., 2001; Adler, 2012; Adler et al., 2015; Granic et al., 2020). Relatedly, hope and optimism are negatively associated with depressive symptoms (Alarcon et al., 2013) and Irving et al. (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 (Oliver et al., 2016). Although research is limited, media may increase hope through ‘underdog’ narratives (i.e., a character’s struggle toward 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 and Pratt, 2006).

Finally, coping strategies and emotion regulation play an essential role in the onset and maintenance of depressive symptoms (Nolen-Hoeksema, 1991; Silk et al., 2003; Aldao et al., 2010; Evans et al., 2015; Lo et al., 2017). Specifically, rumination has been repeatedly linked to the onset, maintenance, and recurrence of depression (Nolen-Hoeksema, 1991; Davis and Nolen-Hoeksema, 2000; Huffziger et al., 2009; Aldao et al., 2010; Lo et al., 2017). 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., Ryan et al., 2006; Russoniello et al., 2009; Osmanovic and Pecchioni, 2016; Reer and Krämer, 2018), and are used by youth to regulate their mood (Olson, 2010; Ferguson and Olson, 2013). Specifically, playing games is commonly linked to distraction and experimental research shows that more distracting video games indeed have beneficial effects on mood (Bowman and 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 and Willoughby, 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 non-specific 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.



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%).



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.
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FIGURE 2. Flow chart participants from screening to 12 month follow-up.


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 2 weeks or alternatively experiencing both of the core symptoms on several days using the Patient Health Questionnaire 2 (Patient Health Questionnaire 2 ≥ 2; α = 0.54; Kroenke et al., 2003; Richardson et al., 2010)2. 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.

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; non-sphericity 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).


TABLE 1. Descriptives (Means and Standard Deviations or Percentages) and χ2 or F-values of demographic variables for participating and non-participating youth separately.

[image: 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 = 0.82 and Journey: α = 0.83).

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 4 weeks. They were requested to complete the game at least once, but no further restrictions were given to encourage naturalistic gameplay. Flower takes 2 to 3 h to complete compared to approximately 3 h for Journey. Meanwhile, passive control participants continued their normal routine.

Within 2 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 Supplementary Table 1) 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 (f = 0.10) and a power of 0.99 to detect small to medium effects (f = 0.15; ANOVA repeated measures and within-between interaction; correlation among repeated measures = 0.36; non-sphericity correction ε = 0.77; GPOWER 3.9.1.2; Faul et al., 2007).

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)3. 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).
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FIGURE 3. Gameplay in Flower. Players steer flower petals toward (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.




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 2 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 = 0.75–0.86).



Action Mechanisms


Rejection sensitivity

The tendency to anxiously expect rejection was measured using the eight item Rejection Sensitivity Questionnaire (Downey and Feldman, 1996). Participants were presented with possible rejection situations (e.g., “You ask a friend to do you a big favor.”) 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 = 0.73–0.80).



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 = 0.58, 95% CI [0.45,0.68]) for agency and moderate to good reliability (Intraclass Correlation Coefficients = 0.67, 95% CI [0.56,0.75]) for redemptive sequences (Koo and 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 = 0.75–0.84).



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 (α = 0.85–0.88), however reliability for the Distraction and Problem-Solving subscale was questionable to acceptable (α = 0.67–0.74).




Game Engagement


Intrinsic motivation

The Interest/Enjoyment subscale of the Intrinsic Motivation Inventory (Ryan, 1982; McAuley et al., 1989) assessed intrinsic motivation experienced during gameplay with excellent reliability (α = 0.95). 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 (Ryan et al., 2006; Immersyve, 2007) 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 = 0.84 and Competence: α = 0.88).



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 = 0.91).





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 analyze longitudinal data with missing data points and can model the covariance structure of participants’ repeated measurements over time (Gueorguieva and Krystal, 2004; Krueger and Tian, 2004), while the interpretation is similar to commonly used Repeated Measures ANOVAs (Littell et 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 modeling of the correlations between repeated assessments from subjects through the covariance matrix (Gueorguieva and 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 centered. 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 centered action mechanism change variable or centered 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, centered change variables were created by subtracting pre-test scores from the final follow-up scores and mean centering these scores. Moderation analyses only included data from participants with a valid centered action mechanism change variable or centered 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 = 0.01 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.




RESULTS


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 RM-ANOVA of expectations showed participants had similar expectations of the potential effect of Journey and Flower at pre-test (F(1, 241) < 0.01, p = 0.97, η2p < 0.01) and this was not moderated by the condition to which participants were randomized (F(2, 241) = 0.05, p = 0.95, η2p < 0.01). 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 = 0.47), 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 < 0.05). 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 < 0.001), autonomy (Flower M = 3.40, SD = 1.52; Journey M = 4.48, SD = 1.49; F(1, 151) = 19.85, p < 0.001), competence (Flower M = 3.71, SD = 1.60; Journey M = 4.67, SD = 1.37; F(1, 151) = 15.59, p < 0.001), and flow (Flower M = 3.94, SD = 2.10; Journey M = 4.96, SD = 2.20; F(1, 151) = 8.60, p < 0.01) 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 2).


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.
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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.


TABLE 3. Correlations between age, depressive symptoms, and action mechanisms at pre-test and game engagement variables.
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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 < 0.001) and a significant Time × Age interaction (F(4, 296.29) = 7.85, p < 0.001) were found, no Time × Condition interaction was found (F(8, 295.55) = 0.85, p = 0.56; 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]).
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FIGURE 4. Trajectories of mean depressive symptoms (CDI) scores by condition. Error bars represent standard errors.


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, post hoc 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 < 0.001; 16-year olds p < 0.001; 17-year olds p < 0.001) 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 < 0.01 18-year olds t2-t3 p < 0.01; 19-year olds t2-t3 p < 0.05; 20-year olds t2-t4 p < 0.001). 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 = 0.79).



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.


TABLE 4. The effect of condition on action mechanisms over time using mixed effects models.
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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 < 0.01).


TABLE 5. The effect of condition on depressive symptoms over time moderated by action mechanisms or game engagement using mixed effects models.
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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.
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FIGURE 5. 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.




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 = 0.01 (t2-t3 p = 0.02). The same effect was seen for motivation (t1-t4 p = 0.02) and autonomy (t1-t4 p = 0.01) in the per protocol analyses. Importantly, none of the engagement variables moderated the effect of time or Time × Condition.




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 and 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 4 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 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 behavior 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 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 artifacts or possible therapeutic value of researcher attention, enhanced self-awareness or triggering of coping (Sharpe and Gilbert, 1998; Arrindell, 2001). 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 1 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 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 well-being 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.



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 and 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 and 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 and 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).



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 (McAdams et al., 2001; Adler et al., 2015).




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 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.
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FOOTNOTES

1https://youtu.be/61DZC-60x20

2This 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).

3https://youtu.be/s1oZnf3475c


REFERENCES

Abela, J. R. Z., Aydin, C. M., and Auerbach, R. P. (2007). Responses to depression in children: reconceptualizing the relation among response styles. J. Abnorm. Child Psychol. 35, 913–927. doi: 10.1007/s10802-007-9143-2

Adachi, P. J. C., and Willoughby, T. (2017). The link between playing video games and positive youth outcomes. Child Dev. Perspect. 11, 202–206. doi: 10.1111/cdep.12232

Adler, J. M. (2012). Living into the story: agency and coherence in a longitudinal study of narrative identity development and mental health over the course of psychotherapy. J. Pers. Soc. Psychol. 102, 367–389. doi: 10.1037/a0025289

Adler, J. M., Turner, A. F., Brookshier, K. M., Monahan, C., Walder-Biesanz, I., Harmeling, L. H., et al. (2015). Variation in narrative identity is associated with trajectories of mental health over several years. J. Pers. Soc. Psychol. 108, 476–496. doi: 10.1037/a0038601

Alarcon, G. M., Bowling, N. A., and Khazon, S. (2013). Great Expectations: a meta-analytic examination of optimism and hope. Pers. Individ. Dif. 54, 821–827. doi: 10.1016/j.paid.2012.12.004

Aldao, A., Nolen-Hoeksema, S., and Schweizer, S. (2010). Emotion-regulation strategies across psychopathology: a meta-analytic review. Clin. Psychol. Rev. 30, 217–237. doi: 10.1016/j.cpr.2009.11.004

Allen, N. B., and Badcock, P. B. T. (2003). The social risk hypothesis of depressed mood: evolutionary, psychosocial, and neurobiological perspectives. Psychol. Bull. 129, 887–913. doi: 10.1037/0033-2909.129.6.887

Arnett, J. J. (1995). Adolescents’ uses of media for self-socialization. J. Youth Adolesc. 24, 519–533. doi: 10.1007/BF01537054

Arrindell, W. A. (2001). Changes in waiting-list patients over time: data on some commonly-used measures. Beware! Behav. Res. Ther. 39, 1227–1247. doi: 10.1016/S0005-7967(00)00104-2

Asgeek2012 (2012). Life, Death, and Journey [Online]. Available online at: https://journeystories.tumblr.com/post/34158882514/life-death-and-journey (accessed November 29, 2019).

Entertainment Software Association (2019). Essential Facts About the Computer and Video Game Industry. Washington, DC: Entertainment Software Association.

Avenevoli, S., Swendsen, J., He, J. P., Burstein, M., and Merikangas, K. R. (2015). Major depression in the national comorbidity survey-adolescent supplement: prevalence, correlates, and treatment. J. Am. Acad. Child Adolesc. Psychiatry 54, 37–44.e2. doi: 10.1016/j.jaac.2014.10.010

Beck, A. T. (1976). Cognitive Therapy and the Emotional Disorders. Oxford: International Universities Press.

Boot, W. R., Simons, D. J., Stothart, C., and Stutts, C. (2013). The pervasive problem with placebos in psychology:why active control groups are not sufficient to rule out placebo effects. Perspect. Psychol. Sci. 8, 445–454. doi: 10.1177/1745691613491271

Bowman, N. D., and Tamborini, R. (2012). Task demand and mood repair: the intervention potential of computer games. New Media Soc. 14, 1339–1357. doi: 10.1177/1461444812450426

Carrellas, N. W., Biederman, J., and Uchida, M. (2017). How prevalent and morbid are subthreshold manifestations of major depression in adolescents? a literature review. J. Affect. Dis. 210, 166–173. doi: 10.1016/j.jad.2016.12.037

Carvajal, S. C. (2012). Global positive expectancies in adolescence and health-related behaviours: longitudinal models of latent growth and cross-lagged effects. Psychol. Health 27, 916–937. doi: 10.1080/08870446.2011.633241

Davis, R. N., and Nolen-Hoeksema, S. (2000). Cognitive Inflexibility among ruminators and nonruminators. Cogn. Ther. Res. 24, 699–711. doi: 10.1023/a:1005591412406

Downey, G., and Feldman, S. I. (1996). Implications of rejection sensitivity for intimate relationships. J. Pers. Soc. Psychol. 70, 1327–1343. doi: 10.1037//0022-3514.70.6.1327

Evans, L. D., Kouros, C., Frankel, S. A., McCauley, E., Diamond, G. S., Schloredt, K. A., et al. (2015). Longitudinal Relations between stress and depressive symptoms in youth: coping as a mediator. J. Abnorm. Child Psychol. 43, 355–368. doi: 10.1007/s10802-014-9906-5

Faul, F., Erdfelder, E., Lang, A.-G., and Buchner, A. (2007). G∗Power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav. Res. Methods 39, 175–191. doi: 10.3758/bf03193146

Ferguson, C. J., and Olson, C. K. (2013). Friends, fun, frustration and fantasy: child motivations for video game play. Motiv. Emot. 37, 154–164. doi: 10.1007/s11031-012-9284-7

Ferguson, C. J., and Rueda, S. M. (2010). The hitman study: violent video game exposure effects on aggressive behavior, hostile feelings, and depression. Eur. Psychol. 15, 99–108. doi: 10.1027/1016-9040/a000010

Garrido, S., Millington, C., Cheers, D., Boydell, K., Schubert, E., Meade, T., et al. (2019). What works and what doesn’t work? a systematic review of digital mental health interventions for depression and anxiety in young people. Fronti. Psychiatry 10:759. doi: 10.3389/fpsyt.2019.00759

Gentile, D. A., Anderson, C. A., Yukawa, S., Ihori, N., Saleem, M., Ming, L. K., et al. (2009). The effects of prosocial video games on prosocial behaviors: international evidence from correlational, longitudinal, and experimental studies. Pers. Soc. Psychol. Bull. 35, 752–763. doi: 10.1177/0146167209333045

Gillham, J. E., Hamilton, J., Freres, D. R., Patton, K., and Gallop, R. (2006). Preventing depression among early adolescents in the primary care setting: a randomized controlled study of the penn resiliency program. J. Abnorm. Child Psychol. 34, 195–211. doi: 10.1007/s10802-005-9014-7

Gillham, J. E., Shatté, A. J., and Freres, D. R. (2000). Preventing depression: a review of cognitive-behavioral and family interventions. Appl. Prev. Psychol. 9, 63–88. doi: 10.1016/S0962-1849(00)80007-4

Granic, I., Lobel, A., and Engels, R. C. M. E. (2014). The benefits of playing video games. Am. Psychol. 69, 66–78. doi: 10.1037/a0034857

Granic, I., Morita, H., and Scholten, H. (2020). Beyond screen time: identity development in the digital age. Psychol. Inq. 31, 195–223. doi: 10.1080/1047840x.2020.1820214

Greitemeyer, T., Osswald, S., and Brauer, M. (2010). Playing prosocial video games increases empathy and decreases schadenfreude. Emotion 10, 796–802. doi: 10.1037/a0020194

Gueorguieva, R., and Krystal, J. H. (2004). Move Over ANOVA: progress in analyzing repeated-measures data and its reflection in papers published in the archives of general psychiatry. Arch. Gen. Psychiatry 61, 310–317. doi: 10.1001/archpsyc.61.3.310

Hetrick, S. E., Cox, G. R., Witt, K. G., Bir, J. J., and Merry, S. N. (2016). Cognitive behavioural therapy (CBT), third-wave CBT and interpersonal therapy (IPT) based interventions for preventing depression in children and adolescents. Cochrane Database Syst. Rev. 2016:CD003380. doi: 10.1002/14651858.CD003380.pub4

Hilt, L. M., McLaughlin, K. A., and Nolen-Hoeksema, S. (2010). Examination of the response styles theory in a community sample of young adolescents. J. Abnorm. Child Psychol. 38, 545–556. doi: 10.1007/s10802-009-9384-3

Horowitz, J. L., and Garber, J. (2006). The prevention of depressive symptoms in children and adolescents: a meta-analytic review. J. Consult. Clin. Psychol. 74, 401–415. doi: 10.1037/0022-006x.74.3.401

Huffziger, S., Reinhard, I., and Kuehner, C. (2009). A longitudinal study of rumination and distraction in formerly depressed inpatients and community controls. J. Abnorm. Psychol. 118, 746–756. doi: 10.1037/a0016946

Ibm Corp (2017). ”IBM SPSS Statistics for Windows”. Version 25.0 ed. Armonk, NY: IBM Corp.

Immersyve (2007). PENS v1.6. Celebration, FL: Immersyve.

Irving, L. M., Snyder, C. R., Cheavens, J., Gravel, L., Hanke, J., Hilberg, P., et al. (2004). The relationships between hope and outcomes at the pretreatment, beginning, and later phases of psychotherapy. J. Psychother. Integr. 14, 419–443. doi: 10.1037/1053-0479.14.4.419

Jones, P. J., Mair, P., Kuppens, S., and Weisz, J. R. (2019). An upper limit to youth psychotherapy benefit? A meta-analytic copula approach to psychotherapy outcomes. Clin. Psychol. Sci. 7, 1434–1449. doi: 10.1177/2167702619858424

Journey Stories. (2012). Journey and How It Has Changed My Life [Online]. Available online at: https://journeystories.tumblr.com/post/37292105566/journey-and-how-it-has-changed-my-life (accessed November 29, 2019).

Kazdin, A. E. (2016). “Single-case experimental research designs,” in Methodological Issues and Strategies in Clinical Research, 4th Edn., ed. A. E. Kazdin (Washington, DC: American Psychological Association), 459–483.

Kazdin, A. E. (2019). Annual research review: expanding mental health services through novel models of intervention delivery. J. Child Psychol. Psychiatry 60, 455–472. doi: 10.1111/jcpp.12937

Koo, T. K., and Li, M. Y. (2016). A guideline of selecting and reporting intraclass correlation coefficients for reliability research. J. Chiropr. Med. 15, 155–163. doi: 10.1016/j.jcm.2016.02.012

Kovacs, M. (2001). CDI Children’s Depression Inventory: Technical manual. North Tonawanda: Multi-Health Systems, Inc.

Kroenke, K., Spitzer, R. L., and Williams, J. B. (2003). The patient health questionnaire-2: validity of a two-item depression screener. Med. Care 41, 1284–1292. doi: 10.1097/01.Mlr.0000093487.78664.3c

Krueger, C., and Tian, L. (2004). A comparison of the general linear mixed model and repeated measures ANOVA using a dataset with multiple missing data points. Biol. Res. Nursing 6, 151–157. doi: 10.1177/1099800404267682

Limelight Networks (2019). Market Research The State of Online Gaming. Scottsdale: Limelight Networks.

Littell, R. C., Pendergast, J., and Natarajan, R. (2000). Modelling covariance structure in the analysis of repeated measures data. Stat. Med. 19, 1793–1819. doi: 10.1002/1097-0258(20000715)19:13<1793::Aid-sim482<3.0.Co;2-q

Liu, D. Y., and Thompson, R. J. (2017). Selection and implementation of emotion regulation strategies in major depressive disorder: an integrative review. Clin. Psychol. Rev. 57, 183–194. doi: 10.1016/j.cpr.2017.07.004

Lo, B. C. Y., Zhao, Y., Ho, Y. C., and Au, T. K.-F. (2017). Psychometric properties of the children’s response styles questionnaire in a Hong Kong Chinese Community Sample. Health Qual. Life Outcomes 15, 198–198. doi: 10.1186/s12955-017-0774-x

Lowthorpe, C., and Taylor, S. (2017). Punk Playthings: Provocations for 21st Century Game Makers. Boca Raton: CRC Press.

Marston, E. G., Hare, A., and Allen, J. P. (2010). Rejection sensitivity in late adolescence: social and emotional sequelae. J. Res. Adolesc. 20, 959–982. doi: 10.1111/j.1532-7795.2010.00675.x

McAdams, D. P. (1999). Coding Narrative Accounts of Autobiographical Scenes for Redemption Sequences [Online]. Foley Center. Available online at: https://www.sesp.northwestern.edu/foley/instruments/redemption/ (accessed February 24, 2020).

McAdams, D. P. (2002). Coding Autobiographical Episodes for Themes of Agency and Communion [Online]. Foley Center. Available online at: https://www.sesp.northwestern.edu/foley/instruments/agency/ (accessed February 24, 2020).

McAdams, D. P. (2008). The Life Story Interview [Online]. Foley Center. Available online at: https://www.sesp.northwestern.edu/foley/instruments/interview/ (accessed February 24, 2020).

McAdams, D. P., and McLean, K. C. (2013). Narrative Identity. Curr. Dir. Psychol. Sci. 22, 233–238. doi: 10.1177/0963721413475622

McAdams, D. P., Reynolds, J., Lewis, M., Patten, A. H., and Bowman, P. J. (2001). When bad things turn good and good things turn bad: sequences of redemption and contamination in life narrative and their relation to psychosocial adaptation in midlife adults and in students. Pers. Soc. Psychol. Bull. 27, 474–485. doi: 10.1177/0146167201274008

McAuley, E., Duncan, T., and Tammen, V. V. (1989). Psychometric properties of the intrinsic motivation inventory in a competitive sport setting: a confirmatory factor analysis. Res. Q. Exerc. Sport 60, 48–58. doi: 10.1080/02701367.1989.10607413

McLean, K. C., Pasupathi, M., and Pals, J. L. (2007). Selves creating stories creating selves: a process model of self-development. Pers. Soc. Psychol. Rev. 11, 262–278. doi: 10.1177/1088868307301034

McLean, K. C., and Pratt, M. W. (2006). Life’s Little (and Big) lessons: identity statuses and meaning-making in the turning point narratives of emerging adults. Dev. Psychol. 42, 714–722. doi: 10.1037/0012-1649.42.4.714

Merikangas, K. R., He, J.-P., Burstein, M., Swanson, S. A., Avenevoli, S., Cui, L., et al. (2010). Lifetime prevalence of mental disorders in U.S. adolescents: results from the national comorbidity survey replication–adolescent supplement (NCS-A). J. Am. Acad. Child Adolesc. Psychiatry 49, 980–989. doi: 10.1016/j.jaac.2010.05.017

Merry, S. N., Hetrick, S. E., Cox, G. R., Brudevold-Iversen, T., Bir, J. J., and McDowell, H. (2011). Psychological and educational interventions for preventing depression in children and adolescents. Cochrane Database Syst. Rev. 2011:CD003380. doi: 10.1002/14651858.Cd003380.Pub3

Metacritic (2009). Flower Playstation 3 [Online]. Available onlinen at: https://www.metacritic.com/game/playstation-3/flower (accessed February 25, 2020).

Metacritic (2012). Journey PlayStation 3 [Online]. Available online at: https://www.metacritic.com/game/playstation-3/journey (accessed February 25, 2020).

Nakamura, J., and Csikszentmihalyi, M. (2009). “Flow theory and research,” in Oxford Handbook of Positive Psychology, 2nd Edn, eds S. J. Lopez and C. R. Snyder (New York, NY: Oxford University Press), 195–206.

Nguyen, H. Q., Cuenco, D., Wolpin, S., Benditt, J., and Carrieri-Kohlman, V. (2007). Methodological considerations in evaluating eHealth interventions. Can. J. Nurs. Res. 39, 116–134.

Nolen-Hoeksema, S. (1991). Responses to depression and their effects on the duration of depressive episodes. J. Abnorm. Psychol. 100, 569–582. doi: 10.1037//0021-843x.100.4.569

Novak, T. P., Hoffman, D. L., and Yung, Y.-F. (2000). Measuring the customer experience in online environments: a structural modeling approach. Mark. Sci. 19, 22–42. doi: 10.1287/mksc.19.1.22.15184

Oliver, M. B., Bowman, N. D., Woolley, J. K., Rogers, R., Sherrick, B. I., and Chung, M.-Y. (2016). Video games as meaningful entertainment experiences. Psychol. Pop. Media Cult. 5, 390–405. doi: 10.1037/ppm0000066

Olson, C. K. (2010). Children’s motivations for video game play in the context of normal development. Rev. Gen. Psychol. 14, 180–187. doi: 10.1037/a0018984

Osmanovic, S., and Pecchioni, L. (2016). Beyond entertainment: motivations and outcomes of video game playing by older adults and their younger family members. Games Cult. 11, 130–149. doi: 10.1177/1555412015602819

Pew Research Center (2018). Teens, Social Media & Technology 2018. Washington, DC: Pew Research Center.

Poppelaars, M., Lichtwarck-Aschoff, A., Otten, R., and Granic, I. (2020). Dataset of a Randomized Controlled Depression Prevention Trial Investigating the Efficacy of the Commercial Video Game Journey. DANS EASY. doi: 10.17026/dans-zhq-2qmc

Poppelaars, M., Tak, Y. R., Lichtwarck-Aschoff, A., Engels, R. C. M. E., Lobel, A., Merry, S. N., et al. (2016). A randomized controlled trial comparing two cognitive-behavioral programs for adolescent girls with subclinical depression: a school based program (Op Volle Kracht) and a Computerized Program (SPARX). Behav. Res. Ther. 80, 33–42. doi: 10.1016/j.brat.2016.03.005

Prestin, A. (2013). The pursuit of hopefulness: operationalizing hope in entertainment media narratives. Media Psychol. 16, 318–346. doi: 10.1080/15213269.2013.773494

Reer, F., and Krämer, N. C. (2018). Psychological need satisfaction and well-being in first-person shooter clans: investigating underlying factors. Comp. Hum. Behav. 84, 383–391. doi: 10.1016/j.chb.2018.03.010

Ribbens, W., and Poels, Y. (2009). “Researching player experiences through the use of different qualitative methods”, in Proceedings of the 2009 DiGRA International Conference: Breaking New Ground: Innovation in Games, Play, Practice and Theory. (London, UK: DIGRA).

Richardson, L. P., Rockhill, C., Russo, J. E., Grossman, D. C., Richards, J., McCarty, C., et al. (2010). Evaluation of the PHQ-2 as a brief screen for detecting major depression among adolescents. Pediatrics 125, e1097–e1103. doi: 10.1542/peds.2009-2712

Rogers, R., Woolley, J., Sherrick, B., Bowman, N. D., and Oliver, M. B. (2017). Fun versus meaningful video game experiences: a qualitative analysis of user responses. Comp. Games J. 6, 63–79. doi: 10.1007/s40869-016-0029-9

Russoniello, C. V., Fish, M., and O’Brien, K. (2013). The efficacy of casual videogame play in reducing clinical depression: a randomized controlled study. Games Health J. 2, 341–346. doi: 10.1089/g4h.2013.0010

Russoniello, C. V., O’Brien, K., and Parks, J. M. (2009). The effectiveness of casual video games in improving mood and decreasing stress. J. Cyber Ther. Rehabil. 2, 53–66.

Ryan, R. M. (1982). Control and information in the intrapersonal sphere - an extension of cognitive evaluation theory. J. Pers. Soc. Psychol. 43, 450–461. doi: 10.1037//0022-3514.43.3.450

Ryan, R. M., Rigby, C. S., and Przybylski, A. (2006). The motivational pull of video games: a self-determination theory approach. Motiv. Emot. 30, 347–363. doi: 10.1007/s11031-006-9051-8

Scholten, H., and Granic, I. (2019). Use of the principles of design thinking to address limitations of digital mental health interventions for youth: viewpoint. J. Med. Int. Res. 21:e11528. doi: 10.2196/11528

Scholten, H., Malmberg, M., Lobel, A., Engels, R. C. M. E., and Granic, I. (2016). A randomized controlled trial to test the effectiveness of an immersive 3D video game for anxiety prevention among adolescents. PLoS One 11:e0147763. doi: 10.1371/journal.pone.0147763

Seligman, M. E., Abramson, L. Y., Semmel, A., and von Baeyer, C. (1979). Depressive attributional style. J. Abnorm. Psychol. 88, 242–247. doi: 10.1037/0021-843X.88.3.242

Sharpe, J. P., and Gilbert, D. G. (1998). Effects of repeated administration of the beck depression inventory and other measures of negative mood states. Pers. Indiv. Dif. 24, 457–463. doi: 10.1016/S0191-8869(97)00193-1

Silk, J. S., Steinberg, L., and Morris, A. S. (2003). Adolescents’ emotion regulation in daily life: links to depressive symptoms and problem behavior. Child Dev. 74, 1869–1880. doi: 10.1046/j.1467-8624.2003.00643.x

ten Have, M., Penninx, B. W. J. H., Tuithof, M., van Dorsselaer, S., Kleinjan, M., Spijker, J., et al. (2017). Duration of major and minor depressive episodes and associated risk indicators in a psychiatric epidemiological cohort study of the general population. Acta Psychiatr. Scand. 136, 300–312. doi: 10.1111/acps.12753

Thatgamecompany (2009a). Flower [Online]. Available online at: https://thatgamecompany.com/flower/ (accessed November 11, 2019).

Thatgamecompany (2009b). Flower. San Mateo, CA: Sony Computer Entertainment.

Thatgamecompany (2012a). Journey [Online]. Available online at: https://thatgamecompany.com/journey/ (accessed February 25, 2020).

Thatgamecompany (2012b). Journey. San Mateo, CA: Sony Computer Entertainment.

Tuijnman, A., Granic, I., Whitkin, J., and Engels, R. C. M. E. (2017). “Developing and testing scrollquest: a video game targeting rejection sensitivity in adolescents,” in Proceedings of the Extended Abstracts Publication of the Annual Symposium on Computer-Human Interaction in Play, (Amsterdam: Association for Computing Machinery).

Välimäki, M., Anttila, K., Anttila, M., and Lahti, M. (2017). Web-Based interventions supporting adolescents and young people with depressive symptoms: systematic review and meta-analysis. JMIR Mhealth Uhealth 5:e180. doi: 10.2196/mhealth.8624

Villani, D., Carissoli, C., Triberti, S., Marchetti, A., Gilli, G., and Riva, G. (2018). Videogames for emotion regulation: a systematic review. Games Health J. 7, 85–99. doi: 10.1089/g4h.2017.0108

Weinberger, A. H., Gbedemah, M., Martinez, A. M., Nash, D., Galea, S., and Goodwin, R. D. (2018). Trends in depression prevalence in the USA from 2005 to 2015: widening disparities in vulnerable groups. Psychol. Med. 48, 1308–1315. doi: 10.1017/S0033291717002781

Wesselhoeft, R., Sørensen, M. J., Heiervang, E. R., and Bilenberg, N. (2013). Subthreshold depression in children and adolescents – a systematic review. J. Affect. Dis. 151, 7–22. doi: 10.1016/j.jad.2013.06.010

Yaroslavsky, I., Pettit, J. W., Lewinsohn, P. M., Seeley, J. R., and Roberts, R. E. (2013). Heterogeneous trajectories of depressive symptoms: adolescent predictors and adult outcomes. J. Affect. Dis. 148, 391–399. doi: 10.1016/j.jad.2012.06.028

Zuroff, D. C., Koestner, R., Moskowitz, D. S., McBride, C., and Bagby, R. M. (2012). Therapist’s autonomy support and patient’s self-criticism predict motivation during brief treatments for depression. J. Soc. Clin. Psychol. 31, 903–932. doi: 10.1521/jscp.2012.31.9.903


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Poppelaars, Lichtwarck-Aschoff, Otten and Granic. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fpsyg-11-575962-g002.jpg
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

Assessed for eligibility
(n =4695)

Selected (n = 454)

I Randomised (n = 244) I

Incomplete questionnaire (n = 148)

Not meeting inclusion criteria (n = 4093):
- Age <15 or > 20 (n = 385)

- Suicidal 1deation (n = 30)

- CDI score > 30 (n = 13)

- CDI score <13 (n=3516)

- PHQ-2 score <2 (n = 149)

!

4

Allocated to Journey (n = 82):

- Played Journey (n = 78)

- Played Flower during follow-up phase (n = 1)
- Dropout (n = 3)

Allocated to Flower (n = 80):
- Played Flower (n = 78)
- Did not play Flower (n = 1)

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

- Dropout (n = 1)
L 7

Completed main outcome post-test (n =77):
- Completed post-test entirely (n = 75)

Lost to follow-up (n =0)

No response (n =12)

Completed main outcome post-test (n =79):
- Completed post-test entirely (n = 79)

Lost to follow-up (n = 0)

No response (7 =0)

- Completed post-test entirely (7 = 80)
Lost to follow-up (n=1)
No response (n=1)

\ J

2

A 4

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 1 (z = 76)
- Completed follow-up 1 entirely (n = 76)

Lost to follow-up (n=1)

No response (n =2)

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)

\ 2

2

Completed main outcome follow-up 2 (n = 74):
- Completed follow-up 2 entirely (7 = 68)
Lost to follow-up (n =4)

Completed main outcome follow-up 2 (n =75)
- Completed follow-up 2 entirely (n=71)
Lost to follow-up (n = 3)

Completed main outcome follow-up 2 (n = 77):
- Completed follow-up 2 entirely (n = 75)

Completed main outcome post-test (n = 80): |
Lost to follow-up (n=1) ‘

\ J

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

Analysed Per Protocol (n =78)
Analysed Intention to Treat (n = 80)

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






OPS/images/fpsyg-11-575962-t005.jpg
Fit indices Time Time x Age Time x A AM/GE Time x Condition Time x A AM/GE x Condition

AIC BIC df F df F df F df F df F
RS 6345.68 6390.41 4,278.17 16.43*** 4,278.84 6.24** 4,278.14 9.87*** 8,278.17 0.69 8, 278.23 1.62
NR 5384.50 5427.72 4,230.97 13.70*** 4,231.67 5.32** 4,220.74 1.94 8,231.00 0.54 8, 229.96 0.94
NA 5401.68 5444.86 4,231.27 13.59*** 4,231.94 5.22** 4,6230.15 0.77 8,231.29 0.65 8, 230.34 1.16
H&O  6254.26 6299.04 4,290.39 20.42** 4,290.85 5.89*** 4,6289.70 32.97*** 8, 290.40 0.94 8, 289.81 0.36
RUM?  6305.04 6349.73 4,280.13 15.25"** 4,280.90 6.25*** 4,280.18 12,57 8,280.14 0.77 8, 280.22 1.97
D&PP 633273 6377.43 4,276.18 15.63*** 4,276.78 6.04** 4,27581 5.19*** 8,276.18 0.72 8, 275.80 0.43
M 4305.96 434722 4,194.73 10.60*** 4,195.11 5.86** 4,194.00 0.45 4,194.73 0.26 4,193.96 1.23
AT 4300.89 4342.15 4,194.30 9.01**  4,194.91 6.40** 4,194.35 0.34 4,194.26 0.23 4,194.36 2.86
CM 4304.21 4345.47 4,193.76 10.08*** 4,194.12 5.86** 4,193.30 0.67 4,193.75 0.26 4,193.35 0.95
FL 4314.04 4355.30 4,193.96 11.60*** 4,194.33 5.91** 4,194.71 0.77 4,193.92 0.25 4,194.70 0.41

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&R, Distraction and Problem Solving; IM, Intrinsic Motivation; AT, Autonomy,; CM, Competence; FL, Flow.
aThe interaction Time x Change in Rumination x Condlition was significant in the per protocol analysis, however with the exclusion of an extreme muiltivariate outlier the
effect was not significant in both the per protocol and intention to treat analyses. ®The interaction Time x 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 < 0.001.
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Covariance matrix Fit indices Time Time x Age Time x Condition

AIC BIC df F df F df F
RS TP 4896.52 49156.78 3,394.78 5.65*** 3, 394.69 1.16 6, 394.65 0.85
NR? CsS 2696.81 2706.19 3, 596.94 2.45 3, 595.90 0.05 6, 596.57 0.61
NA? CS 2376.05 2385.43 3,601.33 0.98 3, 600.27 0.49 6, 600.94 0.34
H&O TP 949.02 968.29 3, 381.33 5.90*** 3, 380.64 1.51 6, 381.09 0.90
RUM TP 59083.23 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

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&F, Distraction and Problem Solving; TR Toeplitz; CS, Compound Symmetry. @ Excluding 7
participants without any codeable narrative data. **p < 0.001.
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M/% (SD) M/% (SD)

Age 17.11 (1.76) 16.97 (1.64) 0.922
Gender 0.46

Female 66.4% 63.3%

Male 33.6% 36.7%
Education level 26.03°™"

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 9.33°

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) 485 (1.67) 3.129"
Depressive symptoms 12.27 (8.75) 17.63 (3.98) —-0.97
Core depressive symptoms 2.78 (1.02) 2.75 0.97) 0.37

Significant effects are printed in bold. adf = 442.28. Pdf = 2, n = 453. °df = 5, n = 454. 9df = 416.01. *p < 0.01, **p < 0.001.





OPS/images/fpsyg-11-575962-t003.jpg
Age

0.26***
0.16*
—0.01
0.18**
—0.28***
0.18**
0.04
—0.03
—0.04
0.08
—0.01

DS

0.47**
—0.15*
0.06
—0.63***
0.39***
—0.10
0.08
< 0.01
—0.05
< 0.01

RS

—0.04
0.13*
—0.44**

0.34*+*
—0.16*
0.14
0.14
0.11
0.03

NR

0.40***
0.08
0.02
0.18**
—0.15
—0.04
—0.03
—0.08

NA

—0.01
0.11
0.15*
-0.02

< —0.01
0.07
0.05

H&O RUM
—0.29**

0.26*** —0.02

0.01 0.07

0.12 0.02

0.10 0.07

0.18* < —0.01

D&P

0.08
0.14
0.18*
0.07

0.80***
0.67***
0.72***

AT cM

0.66***

0.64*** 0.59***

Significant effects are printed in bold. DS, Depressive Symptoms; RS, Rejection Sensitivity; NR, Narrative Redemptive Sequences; NA, Narrative Agency, H&O, Hope
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0 < 0.001.
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Total Journey Flower Passive control X F(2, 241)
M (SD)/% M (SD)/% M (SD)/% M (SD)/%
Age 17.11 1718 17.16 17.05 0.09
(1.76) (1.81) (1.79) a.71)
Gender 0.078
Female 66.4% 65.9% 67.5% 65.9%
Male 33.6% 34.1% 32.5% 34.1%
Education level 5.870
Vocational 9.1% 6.1% 10.1% 11.0%
Higher vocational 32.1% 32.9% 241% 39.0%
(Pre-) University 58.8% 61.0% 65.8% 50.0%
Born in the Netherlands 0.872
Yes 93.4% 93.9% 95.0% 91.5%
No 6.6% 6.1% 5.0% 8.5%
Frequency of video game play 10.30°
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 531 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
(1.23) (1.30) (1.16) (1.24)
Other treatment 1.13¢9
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) a.11) 0.01

ay2 (2,0 =244). Py2 (4, n = 243). °x2 (10, n = 244). 9x2 (2, n = 224).
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