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Abstract
Limited research has indicated the effectivenesb@tchool-based Cognitive Behavioral
Therapy (CBT) prevention program ‘Op Volle KracB\(K)’ and the computerized CBT
program ‘SPARX’ in decreasing depressive symptorherefore, a randomized controlled
trial of the effectiveness of OVK and SPARX was docted among Dutch female
adolescentsn(= 208, mean age = 13.35) with elevated depresgivgptoms. Participants
were randomly assigned to one of four conditiongK@nly (n = 50), SPARX onlyr = 51),
OVK and SPARX combinedh(= 56) and a monitoring control conditiom£ 51).
Participants in the first three conditions recei@dK lessons and/or the SPARX game.
Depressive symptoms were assessed before inteyusrgiarted, weekly during the
interventions, and immediately after the intervensi ended, with follow-up assessments at 3,
6 and 12 months. Intention to treat results shotlvatidepressive symptoms decreased in all
conditions F(12, 1853.03) = 14.622 < .001), with no difference in depressive symptoms
between conditions. Thus, all conditions, including monitoring control condition, were
equally effective in reducing depressive symptdaassible explanations for the decrease of
depressive symptoms in all conditions are discuas€eldsuggestions for future research are

provided. Dutch Trial Register: NTR3737.

Keywords: Prevention; Adolescence; Depression; Ranizied controlled trial; Cognitive-

behavioral; Video game
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A Randomized Controlled Trial Comparing two CogretBehavioral Programs for
Adolescent Girls with Subclinical Depression: A 8chBased Program (Op Volle Kracht)
and a Computerized Program (SPARX)

Globally depression is among the leading causessehse burden (Mathers et al., 2004;
Murray & Lopez, 1997; Vos et al., 2012), and ithe leading cause of disease burden in
young people aged 10 to 24 years old (Gore €2@L]). Moreover, subclinical depressive
symptoms cause significant impairment in adolesteachool performance and social
interactions, and subclinical depression is an nt@o risk factor for major depressive
disorder (Gotlib, Lewinsohn, & Seeley, 1995; Noldaeksema & Girgus, 1994; Wesselhoetft,
Sgrensen, Heiervang & Bilenberg, 2013). Prevalensebclinical depression is estimated to
be between 20% and 50% in adolescents, with degztessod showing a sharp increase in
13 to 15 year olds (Kessler, Avenevoli, & Merikaaga001; Petersen et al., 1993). Female
adolescents appear especially vulnerable, asdbpiessive symptoms by mid-adolescence
are markedly higher than those of male adoles¢®ltlen-Hoeksema & Girgus, 1994; Wade,
Cairney, & Pevalin, 2002). Therefore depressiowvgmdon may be especially relevant for
girls during early adolescence.

Not surprisingly, extensive research has aimedeatify effective prevention
programs, with meta-analyses demonstrating thatedsjon prevention programs have small
to moderate positive effects on depressive sympt{btasowitz & Garber, 2006; Merry et al.,
2011). Additionally, the reduction in onset of degsive disorders through depression
prevention programs is clinically relevant (Van Bea et al., 2014). By definition,
prevention programs target individuals that areauotently affected by a disorder and aim to
eliminate the risk of developing a disorder (MufiGmjjpers, Smit, Barrera, & Leykin, 2010).
Three levels of prevention are frequently distispeid; (1) universal prevention, aimed at the

entire population, (2) selective prevention, aimmeddividuals who are at risk for developing
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a disorder, and (3) indicated prevention, aimaddividuals with early symptoms of a
disorder (Merry et al., 2011). Although Merry araleagues (2011) found effectiveness for
universal, selective and indicated programs, sgkeeind indicated prevention are often found
to be more effective than universal prevention @wotz & Garber, 2006). Moreover, as
clinical depression is often not identified andfeated (Merry et al., 2011), Mufioz and
colleagues (2010) argue for increased effortseatifly depressive symptoms early on and
provide adequate early treatment or indicated prgwe to limit the adverse consequences of
clinical depression. However, when comparing préeamprograms to active control
programs, showing effectiveness for all levels @vention remains a challenge (i.e. to be
more effective than programs that are not aimgueatenting depression; Brunwasser,
Gillham, & Kim, 2009; Manassis et al., 2010; Meetyal., 2011). Additionally, prevention
programs most often find treatment effects (i.@rdssive symptoms decrease in the
intervention condition compared to the control adod which remains stable), rather than
true prevention effects (i.e. depressive symptonthe control condition increase, while
depressive symptoms in the intervention conditiomat increase or increase less; Horowitz
& Garber, 2006). However, prevention effects magooee visible if participants are followed
for a longer time (Horowitz & Garber, 2006).

The current study investigated the prevention &fe€two depression intervention
programs, a school-based program designed to grdeenession, and a computerized
program shown to be effective in treating mild todarate depression, among an indicated
sample of Dutch female adolescents with elevatedesdsive symptoms. Furthermore, the
effectiveness of both programs delivered simultasgowas studied. Long-term
effectiveness was studied up to one year afterrprogompletion.

Cognitive-Behavioral Interventions
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According to cognitive behavioral principles, fafties and assumptions (schemas) are
distilled from an accumulation of previous expeces (Beck, Rush, Shaw, & Emery, 1979).
Cognitive-Behavioral Therapy (CBT) assumes thas@mécognitions and interpretations of
events are based on these schemas (Beck et @), T3ftain schemas can become dominant
in a person through accumulation of (negative) erpees and determine how a person
interprets and reacts to a wide range of events. ddn occur even when this schema is
irrelevant to the situation, and leads to distoared dysfunctional schemas, which in turn
develop into misconceptions and maladaptive commsti Consequently, these maladaptive
cognitions (e.g., 'nobody likes me’) and dysfun@iaeactions to events (e.g., avoiding social
interactions) cause distress and lead to the dewedat and maintenance of depression as
long as dysfunctional schemas continue to be URethécke, Ryan, & DuBois, 1998).

CBT aims to expose and change these maladaptivetioog and behaviors through
cognitive and behavioral techniques. Clients endagé¢his form of therapy are acquainted
with CBT principles and learn to challenge andratistorted cognitions, which should over
time, alter dysfunctional schemas (Beck et al. 9)9Research has shown that CBT is
effective in treating depression in adolescents. (@einecke et al., 1998); For example,
ACTION, a CBT treatment program intended for yoadglescent girls, led to remission in
more than 80% of participants (Stark, Streusandr&r& Patel, 2011). In addition, CBT
shows promise for preventing depression (Brunwaetsal:, 2009). Thus, even when
maladaptive cognitions are not yet fully formedhare not yet affected daily functioning,
CBT may instill more adaptive cognitions and mayrderact future maladaptive cognitions.
In this way, CBT principles may be utilized to peet clinical depression in those suffering
from subclinical depression.

School-based prevention. Several large scale studies have tested the efeess of

school-based CBT prevention programs with mixedltesSpence, Sheffield and Donovan
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(2003) showed that a CBT-based prevention prognapheimented in 8 schools effectively
decreased depressive symptoms at post intervectimpared to a monitoring control group,
however these effects were not maintained acresitlr year follow-up period (Spence,
Sheffield, & Donovan, 2005). Two other universalTGBased prevention programs in
schools were found to be no more effective tharoaitaring control condition in decreasing
depressive symptoms across one year (Sheffield, @086), and a three year period (Sawyer
et al., 2010). Additionally, Sheffield and colleagu2006) showed that both indicated and
combined universal and indicated school-based QBVemtion programs were not effective
in decreasing depressive symptoms in high riskesdents in the consequent year.

In contrast, one of the most studied preventiogms based on CBT principles, the
Penn Resiliency Program (PRP), seems to be linkedetventing depression among a range
of populations (Brunwasser et al., 2009). Althoughgomparison to active controls, PRP has
yet to show a superior effect (Brunwasser et 8092. PRP is a school-based universal
program for children aged 10 to 14 years. PRP bans lranslated into Dutch, and has been
adapted to ensure cultural relevance in the Nethdd and improve the program. The Dutch
version of the program is called ‘Op Volle Krac{fDVK; Tak et al., 2012).

Recent Randomized Controlled Trials (RCTs) on ffecgveness of OVK have also
had mixed results. On the one hand, two RCTs shaladOVK was not effective in a
universal trial (Tak, Lichtwarck-Aschoff, GillharWan Zundert & Engels, 2015), and a
selective trial among adolescents in high-risk heaghoods (Kindt, Kleinjan, Janssens &
Scholte, 2014). On the other hand, in an indic®€d, OVK was shown to be effective in
reducing depressive symptoms among girls with édel/depressive symptoms for up to six
months (Wijnhoven, Creemers, Vermulst, Scholte &&s, 2014) and positive effects of
OVK were also found in the selective trial for agkdents whose parents had

psychopathology (Kindt et al., 2014). Thus, furtheplication of the effectiveness of OVK as
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an indicated prevention program is warranted, aafpg@ comparison to active controls or
alternative prevention programs.

Computerized prevention. Computerized prevention is promising due to its low
costs and potential appeal to adolescents useddenm technology. Research on
computerized interventions has shown potentiata€fy in adults for both anxiety and
depression (Andrews, Cuijpers, Craske , McEvoy,it&v, 2010; Richards & Richardson,
2012). However, research on the effectiveness mipcerized prevention of depression in
adolescents is limited (Merry et al., 2012; Riclsarg, Stallard & Velleman, 2010). Evidence
from two small reviews has shown early supporicfamputerized interventions (Richardson,
Stallard & Velleman, 2010) and internet-based pnéwe programs and interventions
(Calear, & Christensen, 2010) as effective depoasseatments among children and
adolescents. For example, the internet-based profjtaodGYM, a universal depression
prevention program for adolescents showed effeatise in comparison to the normal school
curriculum, although these effects appeared strologdooys than for girls (Calear,
Christensen, Mackinnon, Griffiths, & O’Kearney, 20@’'Kearney, Gibson, Christensen, &
Griffiths, 2006; O’Kearney, Kang, Christensen, &iftiths, 2009). Additionally, a recent
review by Li, Theng and Foo (2014) on digital gab@sed interventions indicated
effectiveness of game-based interventions for despwa. Furthermore, the appealing aspects
of video games may attract adolescents to inteimeniand keep them engaged in treatment
(Granic, Lobel & Engels, 2014).

At present, SPARX is the only available game-bastmvention that was specifically
developed for adolescents with depressive symptordghat has been tested. Other game-
based interventions identified in the review ofabid colleagues (2014) were either aimed at
adults or not targeted at depressive symptomsdarges targeting anxiety or commercial

entertainment games). SPARX is an interactive B3nbmsed video game that allows
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adolescents to actively practice CBT principlesrider to alleviate depressive symptoms
(Merry et al., 2012). Although the content of OVROaSPARX, both CBT-based programs,
are comparable, their formats are entirely differen

The first study on SPARX showed that depressivepdgms decreased in adolescents
using SPARX, and outcomes did not differ signifitabetween face-to-face therapy (usual
care) and SPARX treatment for young people sedkihg for depressive symptoms (Merry
et al., 2012). Another RCT found that SPARX wagdii/e in reducing depressive symptoms
and achieving remission in comparison to a waitisitrol among adolescents excluded from
mainstream education with depressive symptoms (RgrDixon, Frampton, & Merry,
2012). These results are promising and need furépdication. Their implications for
prevention purposes is also an important questi@xplore.
Combining school-based and computerized prevention

Both OVK and SPARX have promise as depression ptexeprograms. Further,
combining the two programs may lead to additiomalddits. SPARX may provide a
stimulating and attractive addition to the convendl prevention efforts of OVK. The extra
practice afforded may help to consolidate the nedteand automatize new skills, enhancing
prevention effects. Also, SPARX may be more effextwhen combined with OVK because
OVK provides professional support and group sup@dthough some studies confirmed that
professional support enhances the effects of coenpetdCBT, the results are inconsistent
(Richardson, Stallard, & Velleman, 2010). Thus, phesent 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 Vathr parallel conditions including:
OVK only, SPARX only, OVK & SPARX combined, and aomtoring control, to which

adolescent girls with subclinical depressive symavere randomly allocated. The control
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group received no formalized program but rated ttiepressive symptoms digitally every
week; thus, this control condition was referre@saan active monitoring control group. The
main hypothesis in the current study was that dsgore symptoms would be lower in female
adolescents who participated in OVK and/or SPARMpared to the control condition one
year after the interventions. No specific hypotlsesere put forth about the differences
among the intervention conditions.
Method

Participants

In the present study 208 girls with elevated depvessymptoms between 11 and 16
years old 1 = 13.35,SD= 0.71) were included. All participants were ergdlin the first or
second grade of secondary education in The Netidsjal.3% attended unsegregated
secondary education, 12.5% attended low secondiaigagion, 18.8% attended low to
intermediate secondary education, 3.4% attendednetdiate secondary education, 27.9%
attended intermediate to high secondary educatidr88.2% attended high secondary
education. The vast majority of participants wesenin The Netherlands (94.7%).
Procedure

The sample size was similar to the sample size usthe OVK study by Wijnhoven
and colleagues (2014). Post-hoc power analyseg @&iRower 3.1.7 (Buchner, Erdfelder,
Faul, & Lang, 2013) showed that a power of 0.97 aaseved for small effect sizes (partial
n2 = .01; correlation among repeated measures = .6753; number of measurements = 13)
when including the 159 participants who completédssessments. Seven secondary schools
in selected cities and towns in The Netherlandsejto participate in the study. Adolescent
girls in the first two years of these schools (grddand 8) and their parents received

information regarding the study and could withdfemmn the study before screening.

10
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Additionally, participants and parents gave activdten consent for study participation past
the initial screening.

In total, 962 girls were screened (TO) during Nobemand December 2012, at school
during class-time, using the Reynolds AdolescengrBssion Scale (RADS-2; Reynolds,
2002). To be eligible for further participationtime study, girls had to score at or above the
70" percentile on depressive symptoms within the sarffRRDS-2 score: 59,n = 297).
Exclusion criteria were suicidal ideation (scorer2Children’s Depression Inventory item 9,
n = 2) and currently receiving mental health care 6). Girls indicating suicidal ideation at
screening, or any time point within the study, wevatacted along with their parents and
were provided information on possible mental heedtte services they could access. Girls
were informed of this procedure at the start ofgtugly. Suicidal ideatiom(= 6) during
intervention or at follow-up was not an exclusioitesia.

The 269 girls meeting inclusion criteria were cated to participate in the study, of
which 46 declined to participate and fifteen cotd be contacted (see Figure 1). In the end,
208 qirls were enrolled in the study. Participamése randomly assigned to one of four
conditions (OVKn = 50, SPARXn = 51, OVK & SPARXn = 56, and the monitoring control
conditionn = 51) by an independent researcher using randanbeugeneration.
Randomization was conducted at a school level, avplhedetermined number of conditions
per school, to ensure adequate group size withl egi@s within schools. The number of
conditions per school ranged from one to four ambidions were assigned to schools in a
random order by an independent researcher. Pamispvere informed of group allocation
before pre-test (T1). After randomization, severtip@ants withdrew from the study before
the programs started, due to scheduling probleristive OVK lessona(= 5) and refusing
participation ( = 2). Due to the clear differences in programwgl models, it was not

possible for participants, researchers, and thetafm be blinded to intervention assignment.

11
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Girls in the OVK condition were given the first Bigessons of the OVK program by
professional psychologists. Lessons were provideekly at schools during or after class
time and lasted approximately an hour per week.SPARX condition consisted of weekly
game play of SPARX. Girls were provided with a CDIR containing the game and could
play the game at home at a time of their choosiihgy were asked to complete one level
(approximately 20 to 40 minutes) per week, startimtipe second week of the study (after the
first weekly questionnaire). The combined OVK & SRA condition consisted of both the 8
sessions of OVK and weekly use of SPARX. Intenagiwere provided from January to
May 2013. The control condition did not consisadbrmal program, and thus participants
could participate in the intervention of their atwiafter the final follow-up assessment.

Depressive symptoms were measured at pre-testWegkly throughout the
interventions (T2-T8), at post-test in the weeleathe end of the interventions (T9) and at
the 3, 6 and 12 month follow-ups (T10-T12). Questares were part of a larger set of
assessments (see trial registration NTR3737), wharte filled out digitally on a secured
website. With the exception of screening, all questaires were filled out at home. Of the
208 randomized participants, 159 patrticipants d).dlled out all questionnaires and 186
participants (89.4%) completed at least twelveafuhirteen questionnaires. More
information on participant completion rates andpdnats are provided in Figure 1.

Participants received €22.50 (approximately US$16(&r their participation up to
post-test, and €7.50 (approximately US$5.50) fahe# the three follow-up questionnaires.
The ethical committee of the Faculty of Social 8ces at Radboud University Nijmegen
approved this study (ECG2012-2711-069) and thewda registered at the Dutch Trial
Register (No. NTR3737).

| nterventions

12
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Op VolleKracht (OVK). OVK is a depression prevention program adapte®tdach
adolescents from PRP (Tak et al., 2012). The fdgpam consists of sixteen lessons
including homework, of which the first eight lessdeach CBT principles and the last eight
lessons focus on social problem solving. A recardysshowed that the first eight lessons
alone are effective in reducing depression symptonaslolescent girls with elevated
depressive symptoms (Wijnhoven et al., 2014). aséfirst eight lessons adolescents learn to
recognize their own emotions and cognitions, and they relate to each other and to events
the adolescents may experience. In addition, adetes practice skills to change maladaptive
cognitions into more adaptive ones. In the curstmdy only the first eight lessons were
provided to decrease the length of the progranticegp the study of Wijnhoven and
colleagues (2014), and to provide a better mattheé SPARX program. Participants in the
OVK and OVK&SPARX conditions who completed the praxgp were present at an average
of 6.77 SD= 1.17) out of 8 lessons with a minimum of 4 lessceceived by all participants.

SPARX. SPARX is a CBT-based treatment for clinical depiesin the form of an
interactive fantasy game intended for adolescévigsry et al., 2012). The program consists
of seven levels in which balance needs to be redtiora fantasy world plagued by negative
thoughts. CBT principles are introduced and practithrough challenges, educational
interactions with a guide, and real-life homewagks. Participants in the SPARX and
OVK&SPARX conditions completed an average of 6.8B € 1.27) out of 7 levels according
to participants’ self-report. One participant ile tOVK&SPARX condition did not play the
game, and another participant in the same condiéparted completing only the first level.
All remaining participants completed at least thmeels of SPARX, with 78.8% of
participants reporting they completed all severlevAll participants were included in the
analyses.

| nstruments

13
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Depressive symptoms. The RADS-2 consists of 30 items measuring depressi
symptoms severity with good psychometric quali{fReynolds, 2002). Items (e.qg. ‘| feel sad’
and ‘| feel that other children don't like me’) ameswered using a four-point scale (from
almost neveto most of the time Seven items are reverse scored. A total scaralesilated
from the summed responses, with a range of 30@ H@her scores indicate more
depressive symptoms. Cronbach’s alpha across nesasats ranged from .73 to .92.

Suicidal ideation. Suicidal ideation was indicated on a three poiates¢ don’t think
about ending my life 0, 1 think about ending my life, but | would neverits 1,1 want to
end my life= 2) using item 9 of the Children’s Depressionentory (CDI; Kovacs, 2001).

Evaluation of the programs. At post-test participants rated statements reggritair
satisfaction with OVK and SPARX on a five-point kcéirom strongly disagree¢o strongly
agred. Three statements were comparable across thegonsg’l liked the classes of
OVKI/playing SPARX’, ‘I think OVK/SPARX is attracte for other adolescents’ and ‘I can
use OVK/SPARX in my daily life’.

Statistical analyses

First, missing data were imputed using multipl@ination with auxiliary variables to
create more accurate standard errors (Graham, 28P9S 19 was used to impute the dataset
twenty times with predicting mean matching. Neatekamine group clustering effects
intraclass correlations (ICC) were calculated fa& $chools. The ICC for depressive
symptoms were low, with a mean of .01 (minimum 80Q; maximum = 0.04, SD = 0.02),
indicating that school factors accounted for ald@atof the variance. Thus, in all Latent
Growth Curve Modeling (LGCM) analyses, school wastmlled for as a clustering factor.

Differences between the four conditions in depressymptoms were tested at each
measurement point with one-way ANOVA's. Main analysor Completers Only (CO) and

Intention-to-treat (ITT) were done on depressivegioms with 2 x 2 between subjects

14
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factorial ANOVA repeated measures, which were ueembntrast on the one hand conditions
with OVK (OVK and OVK&SPARX) and those without OV{ontrol and SPARX), as well
as conditions with SPARX (SPARX and OVK&SPARX) ahdse without SPARX (control
and OVK). Greenhouse-Geisser correction was usdaufchly’s test for sphericity was
significant, meaning that the assumption of splitgngas violated.

Next, LGCM analyses using Mplus version 6.11 (Mutl& Muthén, 1998-2007)
were performed for depressive symptoms. LGCM aeslygere used to estimate mean
trajectories of depressive symptoms for all pagsaaaits from individual growth curves. First, it
was attempted to create a model with a googip & 0.05, RMSEA < .05, CFl > .90) in
which intercept and slope were regressed on adlsagsents. In this basic model, no
predictors or control variables were included. lainand quadratic slopes were tested to
assess change from the start of the interventidmsintercept was set at pre-test (T1).
Second, the intercept and slope(s) were regress#tescreening level of depressive
symptoms and on condition, to control for differes@t screening and to assess the effect of
condition. Again the model fit was assessed ané tested whether conditions were
associated with change in depressive symptomshenigvel of depressive symptoms at the
final follow-up (T12).

Results

Descriptive statistics

Table 1 shows the descriptive statistics for denaolgic variables per condition. No
significant differences were found between condgion the demographic variables of age
(F(3, 204) = 1.66p = .18), education levekf(3, n = 208) = 0.71), born in the Netherlands
(X3(3,n = 208) = 1.60), religion’’(3, n = 208) = 1.20), and gaming frequency (measured on
a five-point scale (frormeverto almost every dgy F(3, 204) = 1.11p = .35). Therefore,

these demographic variables were not used as atesiin the analyses.

15
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Table 2 shows descriptive statistics for depr@&ssymptoms from screening to one-
year follow-up per condition. Depressive symptonasrbt significantly differ between
conditions at screeningr(3, 204) = 2.08p = .10) or any other time point. Of the participati
girls, 43 showed depressive symptoms in the climarage at screening (RADS-2 scor@6).
Repeated measures ANOVA

For the main outcome analyses, depressive sympt@rescompared across
conditions using a 2 (OVK condition) x 2 (SPARX dition) between subjects factorial
ANOVA design with repeated measures. The CO armabfsdowed that the assumption of
sphericity was violated according to the Mauchtgsty® (77) = 682.788p < 0.001, therefore
the Greenhouse-Geisser correction was used33).

There was a significant main effect of time: Depnes symptoms decreased
significantly over time from screening to one-y&alow-up with a medium effect size,
F(6.31, 977.71) = 24.3h < .001, partial? = .14. There was no significant interaction of
time with the OVK conditionK(6.31, 977.71) = 0.8 = .57, partiah2 =.01) and no
significant interaction of time with the SPARX catmoh (F(6.31, 977.71) = 1.7(y = .11,
partialz® = .01). Finally, there was no significant threeyvirteraction of time with the OVK
condition and with the SPARX conditioR(6.31, 977.71) = 1.1% = .34, partial® = .01).

For the ITT analysis SPSS Mixed Models was usqzetiorm the ANOVA and
results were pooled with the SPSS macro by Van &iakd Kroonenberg (2014). ITT results
replicated the CO analysis, with a significant mefitect of time F(12, 1853.03) = 14.6 <
.001), no significant interaction of time with tB&/K condition (12, 1981.87) = 0.2% =
.99), no significant interaction of time with th®&SRX condition F(12, 2357.96) = 1.0§ =
.37) and no significant three-way interaction afdiwith the OVK condition and with the
SPARX condition (12, 1903.73) = 0.54 = .89). Figure 2 shows the mean depression

scores for each of the four conditions from scnego the one-year follow-up.
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L atent Growth Curve Modelling

In the first model all measures of depressive spmgtfrom pre-test to one year
follow-up were used to estimate a mean growth cof\symptoms across the entire study.
The model showed a poor fi((73) = 441.05p < 0.001; RMSEAM = .16,SD= .01; CFI:
M = .78,SD=.02). Therefore, a quadratic slope was adde¢letonodel. Model fit improved
but remained pooyt (69) = 353.41p < 0.001; RMSEAM = .14,SD= .01; CFI:M = .83,
SD=.02). However, global fit indices can be misiegdvhen using individual growth
curves and poor fitting models may still offer aagapproximation of the data (Coffman &
Millsap, 2006). Unfortunately, no individual fitdices are provided by Mplus. Therefore the
model was acceptédThis first model in which the intercept was sepra-test 1 = 62.37,
SD=0.93,p <.001) showed that depressive symptoms decreasedhe 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 domssathe study periodA= 0.11,SD=
0.02,p <.001). Variances of the intercept (133.8% .001) and linear slope (3.97< .05)
were significant, indicating that participants thffierent levels of depressive symptoms at
pre-test and had different linear growth rate$ialgh no individual differences in the
guadratic slope were found (0.G25 .068).

Next, the intercept and slopes of depressive symptoere regressed on the level of

depressive symptoms at screening (T0) and on d¢ondFor this second model the intercept

! As there were large differences in the time betwassessments, additional analyses were done
separately for T1 to T9 and T9 to T12. Model fitsheese models were acceptable when symptomsextriag
and conditions were included (Intervention phaé¢60) = 96.29p < 0.01; RMSEAM = .05,SD= .02; CFI:M
=.98,SD= .01; Post-intervention phasé:(5) = 7.31p = 0.20; RMSEAM = .04,SD=.03; CFI:M = .99,SD=
.01). Results were similar to the single quadnaieiel, with no difference visible between condiian slope

or at the one year follow-up intercept.
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was set at the one-year follow-up. Model fit renegipoor ¢ (105) = 412.59 < 0.01;
RMSEA:M =.12,SD=.01; CFI:M = .85,SD=.01). None of the conditions were associated
with either the linear or quadratic slope (Tableidjlicating that the conditions did not have
different growth trajectories. Additionally, conidibhs were not associated with the intercept.
Thus, depressive symptoms of participants in ald@mons changed at similar rates and
participants in all conditions had similar depreesymptoms at one-year follow-up.
Depressive symptoms at screening were associatbadlepressive symptoms at the one-year
follow-up, but did not affect the rate of changégler levels of depressive symptoms at
screening still predicted higher levels of depnessiymptoms at one-year follow-up.
Analyses were repeated with the intercept at pEstt-8 month follow-up, and 6 month
follow-up and showed that depressive symptoms wWeresame across conditions at all post-
intervention assessments.
Suicidal ideation

Suicidal ideation (CDI item 9 score 2) was monitbdeiring the study to assess
possible adverse effects and was reported by Eipants in the OVK&SPARX condition
and 1 participant in each of the other three comabt A Kruskal-Wallis test showed no
significant differences between conditions in siatideation £* (3) = 1.66,p = 0.65).
Evaluation of the programs

Agreement with statements regarding the satigfaaf participants was compared
between the OVK and SPARX programs using ANOVAg (Bable 4). Participants rated
their liking of the two conditions similarly. OVK &g rated as a more attractive option for
adolescents and was perceived as more usefullinlid@ithan SPARX.

Discussion
The main aim of the current study was to tesefifectiveness of the OVK and

SPARX programs as indicated depression preventioadolescent girls with subclinical
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depressive symptoms. Depressive symptoms decreggeficantly in all conditions during
the study period with a medium effect size. Thdym®s showed no difference in depressive
symptoms across conditions, including the monigpdantrol condition, indicating that all
conditions were equally effective in reducing degree symptoms. Thus, although the study
aimed to show prevention effects, these could eatlentified as the control condition did
not show an increase in depressive symptoms, btgad appeared to show a treatment effect
similar to the other conditions (Horowitz, & Garb2006).
I ntervention effects

When we compare the results of the current studggearch on OVK and PRP, the
original prevention program on which OVK was basaine interesting insights emerge.
Unlike findings of an earlier PRP meta-analysisufBrasser et al., 2009), results of the
current study showed no greater decrease in deypeesgnptoms in OVK than the control
condition. Our findings are similar to the reswats$oth a universal (Tak et al., 2015) and a
selective study of OVK (Kindt et al., 2014) whidhosved that OVK was not superior to a
control group. Additionally, a similar pattern ajueal decline in depressive symptoms
between intervention groups and a monitoring comraup was also reported in a study that
evaluated another indicated CBT-based preventiogram (Spence et al., 2006). However,
the current study was designed in part to repligdij@hoven and colleagues’ (2014)
indicated prevention study, which showed that OV&swuperior to a control group. The
inconsistent results of our study and Wijnhoveale(2014) may be explained by the stricter
inclusion criteria that was used in the Wijnhoved aolleagues study; their participants’
showed higher depressive symptoms at baselinedilmacurrent sample. Considering earlier
mixed results of both OVK and PRP it may be impatrta pay close attention to the selection
of participants for the OVK program. It is possiliat only when symptom levels are

sufficiently high the content of OVK is personatBievant for adolescents, and exercises in
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the program can be realistically practiced. Addisilty, it may be that higher symptom levels
are necessary for adolescents to feel motivatetldage. Using strict selection criteria, and
thus selecting only those adolescents most atmesk be necessary for OVK to be effective.

Next, the results of the SPARX program can be coetpto earlier studies of
SPARX. In the study by Merry and colleagues (208BPARX was compared to a usual care
control group. In the current study SPARX was core@do OVK, a CBT-based program. In
both studies we see a similar pattern. Depressiv@®ms decreased by the same magnitude
as standard or CBT treatment. Merry and colleag{#Z942) study did not include a no
intervention group, but a study by Fleming andezadjues (2012) did and — contrary to the
improvements we found in our monitoring controlgpdhey showed no such improvements
in their control group. In fact, participants iretbontrol condition in Fleming and colleagues’
study reported an increase in depressive sympterrstioe course of the program. This
increase may be attributed to the increased nuoflesk factors and stressors participants in
the study by Fleming and colleagues may have fdaedg the study due to their exclusion
from mainstream education. Moreover, as we wiltdss in the following section, our control
group may have been more active than the contoaiin the Fleming and colleagues study
leading to the decrease in symptoms in this group.

Alternative explanations for why SPARX did not seenibe more effective than the
monitoring control group may be attributed to tlaeng itself or the study design. First,
although SPARX was translated into Dutch, no furthétural adjustments were made to
increase the fit of the program for Dutch adolessemnhich may have reduced the
effectiveness of SPARX. For example, the Guide attar who leads the participant through
the program, and introduces CBT concepts, wasg@tr as a leader from aabfi
(indigenous New Zealand) cultural perspective, Rnotth adolescents may have experienced

difficulty relating to, and identifying with thisharacter. Second, the appeal of the game for
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adolescents was lower than expected. Less thamhegffarticipants indicated they liked
SPARX or thought it was attractive, in contrastite feedback on the New Zealand SPARX
version. Compared to when the game was originaiebtbped, when it included graphics and
mechanics comparable to many of the games on thieetrat that time, SPARX may have
already been outdated by the standards of Dutclescknts during our trial. As commercial
video games are continuously evolving and becomionge and more sophisticated and
realistic, an applied game such as SPARX, may bageme outdated relatively quickly, and
therefore may have lost its initial appeal and cépdo engage adolescents. Additionally, it
may be that offering SPARX as a treatment raisgifferent set of expectations than when
SPARX is provided in a prevention setting to adodeds who are not actively seeking help
for a low mood.
Alternative explanations

The present study showed a similar decrease iredgipe symptoms in all conditions
including the control condition; this decreaseymptoms may be attributed to several
mechanisms. One factor may have been attentiorjvgarticipants in all conditions
received through personalized emails, telephonstoumaire reminders, and in the case of
OVK, through contact with the therapist. Arrind@D01) suggests that attention by
researchers may have therapeutic effects and meloaate symptoms. Additionally, the
frequent assessment of depressive symptoms maynieake participants more aware of their
symptoms and this may have triggered them to sa#elr informal support. Spence and
colleagues (2003) suggested in a similar vein,ttiatack of the long term-effectiveness of
their universal prevention program could partlyeglained by attention for and monitoring
of depressive symptoms in the control conditionrébwer, participation in a study that
focuses on the improvement of well-being may hdi#ed support from the adolescents’

environment. Both the participants as well as tfreends and family may have reacted to this
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inclusion through seeking/providing additional sagpAll of these explanations are
consistent with the increasing depressive symptartige follow-up phase, as attention and
assessments were less frequent during this period.

Furthermore, the similar decrease in all conditioasy be due to the control condition
used in this study, which may have operated adfacatiwe early intervention for depression,
as recent studies indicate. Participants in tlhudystvere confronted with their depressive
symptoms weekly, through the questionnaires, iactféxperiencing a self-monitoring
intervention. Studies have recently shown thatsehitoring, by means of repeated mood
guestionnaires, can effectively reduce depressivgtoms (Kauer et al., 2012; Kramer et al.,
2014). Although most recent self-monitoring intertrens utilize more frequent
measurements (e.g. four measurements a day faotfear weeks Kauer et al., 2012; or ten
measurements a day, during three days a week tévaleof six weeks Kramer et al., 2014)
than the weekly measurements used in the curnedy searlier self-monitoring interventions
showed decreases in depressive symptoms and eieatabideation with a minimum amount
of questions only once a day (Clum & Curtin, 1998mmen & Glass, 1975); and several
effective self-monitoring therapies also rely oti-s@onitoring once a day (Dimidjian,

Hollon, Dobson et al., 2006; Fuchs & Rehm, 197 hmReKornblith, O'Hara, Lamparski,
Romano, & Volkin, 1981). So far, no study has exadithe optimal or minimal dose of self-
monitoring interventions required to affect depressymptoms. Although self-monitoring
occurred only once a week in the current studystioienaires were detailed and asked
participants to report both depressive symptomsstiedsful events experienced in the past
week (see trial registration NTR3737). Self-monitgrhas been found to raise awareness of
patients own emotions, making it a promising ingetvon for mild depressive symptoms
(Kauer et al., 2012). The more reflective naturéhefquestionnaires in the current study, may

have stimulated participants awareness of their emwations at a more global level. As most
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adolescents in the current study were experienmgmild depressive symptoms, the self-
monitoring intervention may have been sufficienteduce depressive symptoms, leaving
little room for the CBT based interventions to shawperior effects.

Therefore, although decreases in depressive synspiare similar in all conditions
we cannot conclude that OVK and SPARX have no etieall, as symptoms did decrease
and the monitoring control condition may have baereffective intervention as well. Both
OVK and SPARX were shown to have beneficial effatisrevious studies (e.g. Brunwasser
et al., 2009; Fleming et al., 2012; Merry et a12; Wijnhoven et al., 2014) and are based on
CBT, a recommended treatment for depression (Natiostitute for Health and Clinical
Excellence, 2005). Additionally, a recent meta-gsialof CBT school-based depression
interventions showed that on average control carditin indicated prevention studies
showed a significant decrease in depressive syngptgno post-test with an effect sizp ¢f
0.26 with 95% CI [0.04, 0.48p < .05 (Mychailyszyn, Brodman, Read, & Kendall, 212
However, similar within-group effect sizes in therent study fall outside of the 95% CI of
the average control group effect (SPABX 1.02; OVKg = 0.67; OVK&SPARXg = 0.75;
controlg = 0.96). This may be an indication that all coiotis showed effectiveness beyond
what may be expected from a waitlist control, alihio we cannot draw firm conclusions.

Hence, there is a strong need for additional rebetar disentangle working
mechanisms. Research studying the effects of frecassessments of depressive symptoms
are warranted as well as studies comparing difterersions of the interventions that leave
out or add elements that are expected to be criacieffects (e.g., behavioral assignments or
psycho-education on cognitive errors). Additionalhe time interventions optimally require
is important to study. Although SPARX and OVK wesmnilar in the number of weeks

actively spent on the program (eight weeks for Oxgsus seven weeks for SPARX), the
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amount of time during each week was quite diffe(approximately 0.5 hour for SPARX, 1
hour for OVK and 1.5 hour for the combination).
Strengths, Limitations, and Future Directions

The present study has a number of important stnengirst, we partially replicated
and extended the SPARX study by Merry and collea¢p@12) and the indicated OVK study
by Wijnhoven and colleagues (2014). Second, theystlesign allows for comparison of the
effects of the interventions, as well as providing possibility to show effectiveness beyond
a control group. Especially in research focusin@pplied games, there is a strong need for
RCT designs (Baranowski, 2014). The current stughjahstrates the necessity of varied
control conditions, including an attention only phecause without this we would not have
been able to conclude that in the studied populd@i¥K and SPARX are equally effective,
as well as equally effective to a monitoring coht@ndition.

A further strength of this study is the measurenoéithe main outcome after each
intervention session. This allows the study to exanprofiles of change across the course of
the two interventions (Kazdin, 2009; Kazdin, & No&K03). Although we did not find
differences in these profiles of change, the fretjassessment points allowed us to look for
these differences in the first place, which haspmeviously been done for OVK or SPARX.
Finally, the three follow-up assessments allowetbugtudy long-term effectiveness of the
programs.

Although the current study has a robust RCT desigme limitations should be noted.
The generalizability is limited as schools were rastdomly selected to participate, and
participation among invited schools was low. Alssmdomization was done at the school
level to ensure adequate group sizes, limitingdnelom allocation of participants. However,

there were no differences at screening betweeodhéitions, and retention rates were high.
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Additionally, the sample size of the current stuels too small to distinguish
subgroups of adolescents for whom specific prognawang be more effective. Also, the
current study focused on female adolescents, algtia most at-risk group for depression,
but male adolescents are also vulnerable to sutalidepressive symptoms (Nolen-
Hoeksema, & Girgus, 1994; Twenge, & Nolen-Hoekse2082). Future studies, should aim
to include male adolescents, especially when usnpdied games. Young men are more
likely to play video games than young women (Edlisl., 2012), and young men have a
preference for self-help and action-oriented apgiiea over more traditional mental health
services (Ellis et al., 2012; Ellis et al., 2018gnce, this type of intervention may be
especially appealing to male adolescents and thiklenhance effectiveness.

Moreover, it is important for future research todst mechanisms through which
depression prevention promotes change (Brunwassér 2009). Knowledge of change
mechanisms will provide opportunities for improvipggrams, as well as explain differences
in short- and long-term effectiveness. In additiprograms should be tested that not only
include individual risk factors for depressive syoms, but also target risk and protective
factors in adolescents’ social environment, theimbas and schools (Sheffield et al., 2006),
since the environment influences to what extendragn can benefit from the prevention
program. Considering the limited attractivenes®WK indicated by participants in the
current study, it may be promising to look for amts or adaptations to the program in order
to increase both attractiveness and effectivereegs{sing more personal examples during
exercises, using more active exercises, and/orngdke overall feel of the program less
negative by focusing on successful coping behavior)

Similarly, regarding the emerging field of appligame-based prevention, it will be
valuable to disentangle what aspects of games as¢ @ffective in the intervention context.

This will help improve future game-based intervens. In the current study, SPARX was
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considered less attractive than OVK, which mayigllytbe attributed to the didactic
elements of the program. One of the major poteati@hntages of video game-based
interventions is their attractiveness both in teahmotivation and effectiveness. Despite the
attempts to address this in the design of SPARH the success of the program in New
Zealand, this appeal did not appear to translateinvihe Dutch version. It would be useful to
explore the reasons for this, so that future irgetions can be designed that are optimally
engaging to the target group, and endeavor to thedtigh expectations young people have
of video games (e.g. limiting the use of didactplanations, and providing game-play that is
sufficiently challenging).

Furthermore, the current study used the RADS-Z$e$s depressive symptoms as
opposed to the CDI (Kovacs, 2001) which is useahast depression studies (Lee, Krishnan,
& Park, 2012). The CDI includes externalizing syams to assess depression (Craighead,
Smucker, Craighead, & llardi, 1998), whereas théDBA has a stronger focus on
internalizing symptoms. Additionally, the CDI hasem found to be less sensitive and reliable
in assessing low to mild depressive symptoms, parirapart due to its 3-point scale (e.g.
0=' sometimes feel like crying’, 1="| feel like ging most days’, 2='I feel like crying
everyday’) (Lee et al., 2012). In contrast, the RAR uses a 4-point scale (e.g. ‘I feel like
crying’; 1= almost never, 2=rarely, 3= sometimesp#en), and appears more sensitive in
assessing lower levels of depressive symptomsa$sessment of depressive symptoms in
the current study therefore deviates from manye¥astudies (e.g. Wijnhoven et al., 2014)
and this may have influenced results.

In conclusion, the present study showed no diffeedretween OVK, SPARX or a
monitoring control condition in the prevention aptessive symptoms. The results from the
present study lend further weight to the call fautoon in implementing depression

prevention programs on a large scale (Stallard3RMechanisms that lead to a decrease in
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depressive symptoms in the programs are still anchnd placebo responses are high in

depression and must be accounted for in suitabiyraied trials.
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Tablel

Descriptives (Means and Standard Deviations or Betages) and Chi-Square or F-values

for Demographic Variables per Condition at TO.

Control OVK SPARX OVK& Chi- F (3,
(n=51) (n=50) (n=51) SPARX Square 204)
(n=56) (3,n=
208)
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 3.08 292 3.02 3.36 1.11
video game play  (1.31) (2.29) (1.27) (1.34)
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Table?2

Descriptives (Means and Standard Deviations) angkes for RADS-2 Scores per

Condition at TO-T12.

Control OVK SPARX OVK& SPARX F

M (SD) M (SD) M (SD) M (SD)
TO 68.02 (7.98) 66.94 (7.09) 69.33 (8.37) 70.59 (8.38) 2.08
T1 61.90 (11.97) 63.35(10.39) 62.61 (11.97) 66.89 (12.59) 1.84
T2 61.22 (11.74) 62.69 (9.46) 63.45 (12.88) 64.42 (13.54) 0.60
T3 60.72 (12.22) 62.76 (9.83) 63.06 (12.59) 63.74 (13.73) 0.56
T4 59.58 (13.21) 61.15 (12.66) 61.53 (11.20) 63.55 (17.23) 0.69
T5 59.66 (13.11) 61.09 (11.54) 60.57 (12.79) 62.37 (16.38) 0.35
T6 57.63 (11.26) 60.30 (12.21) 59.87 (11.92) 61.47 (15.36) 0.76
T7 58.32 (13.28) 61.05 (12.96) 60.27 (12.97) 62.06 (17.38) 0.60
T8 56.86 (12.92) 59.61 (14.05) 58.79 (13.05) 58.85 (16.45) 0.33
T9 57.74 (12.56) 59.33 (13.27) 57.88 (12.57) 60.32 (17.30) 0.38
T10 56.06 (13.04) 57.98 (12.94) 54.78 (10.30) 57.28 (15.38) 0.56
T11 57.62 (13.33) 58.98 (13.11) 58.17 (12.72) 60.24 (17.05) 0.32
T12 61.22 (15.03) 62.44 (12.77) 57.08 (14.21) 63.22 (17.75) 1.57
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Table3
Estimates of Predictors and Depressive SymptorSer@ening for the Intercepts and Slopes;

Intention-to-treat Analyses

Depressive Symptoms

Intercept Linear Slope Quadratic Slope
B (p-value) B (p-value) B (p-value)
DSatS 0.76 (.000) 0.03 (.336) 0.00 (.365)
OVK 2.73 (.210) -0.02 (.977) -0.00 (.975)
SPARX -4.33 (.098) -0.55 (.447) -0.01 (.807)
OVK & SPARX -0.39 (.880) 0.05 (.923) 0.01 (.770)

Note.DS = depressive symptoms. S = screening.
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Table4

Descriptives (Means and Standard Deviations) andakes of the Evaluation of SPARX and

OVK.
OVK SPARX F (1, 192)
M (SD) M (SD)
Program liking 3.13 (1.09) 3.16 (1.35) 0.04
Program attractiveness for other 3.12  (1.17) 277 (1.16) 4.35*

adolescents

Program usefulness in daily life 3.07 (1.19) 2.72 (1.26) 4.10*

*p<.05
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Figure Captions

Figure 1.Flow chart participants from TO to T12

Figure 2.Trajectories of mean RADS-2 (depressive symptoms)es by condition
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A RCT of the depression prevention effects of two CBT programs

Participants were Dutch femal e adol escents with elevated depressive symptoms
Depressive symptoms decreased in al conditions, including monitoring controls

No difference in depressive symptoms between conditions were found after one year
Explanations for similar decreases in symptomsin all conditions are discussed



