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ARTICLE INFO ABSTRACT

Keywords: Although evidence-based interventions exist, estimates suggest that about 60% percent of children and adoles-
Therapeutic game cents with mental health disorders do not receive the treatment they need. In this context, one expanding
Effectiveness

strategy for increasing access to mental health care for children and adolescents is the use therapeutic, or serious,
games. REThink is one such therapeutic game, developed to offer a CBT-based prevention that was documented
in a controlled trial to develop psychological resilience in children and adolescents, aged between 10 and 16,
helping them learn healthy strategies for coping with dysfunctional negative emotions such as anxiety, anger and
depression. This study aims to test the effectiveness of the REThink therapeutic online video game in promoting
emotional health in children and adolescents in a pilot study.

Participants (N = 31), aged between 10 and 16 years, were recruited on a volunteer basis from a school.
Emotional problems, irrational beliefs, negative automatic thoughts, rational beliefs, and problem solving
abilities were assessed pre- and post-using the therapeutic game. We also measured participants’ satisfaction
with the game. Results obtained show improvements in terms of emotional problems of the youths, their irra-
tional beliefs, negative automatic thoughts and high levels of intervention satisfaction. of this study are in
support of the previous findings suggesting that the REThink online game can be a valuable tool for large-scale
mental health efforts aimed at the prevention of emotional disorders in children and adolescents, in accordance

Emotional symptoms
Emotion-regulation
Satisfaction

with evidence-based prevention protocols.

1. Introduction

Currently, child mental health services are a priority on the world
mental health care agenda (Kieling et al., 2011; Nock et al., 2013; Patel
et al., 2013), as research indicates that untreated mental illness has dire
societal costs, as well as individual ones, such as lower academic and
professional achievements, and a worse quality of life (Kilian et al.,
2011). More so, early onset of mental disorders has a considerable de-
gree of lifetime persistence (Merikangas et al., 2010; Merikangas et al.,
2009).

Globally, government spending on child mental health care is
considered to be insufficient, especially in low-middle-income countries
(Kassebaum et al., 2014). The lack of sufficient resources allocated for
mental health tends to incur further individual and institutional barriers
to care, such as individual costs associated with treatment, and institu-
tional costs associated with adequately trained therapists or available

facilities (Kassebaum et al., 2014; Mukolo et al., 2010). As such,
although evidence-based interventions exist (Weisz et al., 2005), esti-
mates suggest that about 60% percent of children and adolescents with
mental health disorders do not receive the care they need (Bijl et al.,
2003; Patulny et al., 2013).

In the context of this care gap, the necessity to improve access to
mental health care for children and adolescents is stringent. One
expanding strategy for increasing access to mental health care for chil-
dren and adolescents is the use of therapeutic, or serious games (Cera-
noglu, 2010). As computers, smartphones, and tablets are becoming
ever more ubiquitous, the use of computerized games found its way into
clinical care of youth. Serious games have been developed to facilitate
psychotherapeutic interventions for children and adolescents, and there
is already research indicating that they can be effective in addressing a
variety of mental health symptoms (Horne-Moyer et al., 2014). How-
ever, although previous research pinpoints serious games as a promising
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solution for improving access to care and engaging youth, studies also
highlight the need for more theory-based, effective, serious games, with
clearly specified intervention protocols, that can be used for preventing
mental disorders in children and adolescents.

In this context, the REThink game was designed to respond to these
concerns, aiming to offer a theory-based prevention tool that can
develop psychological resilience and reduce emotional problems in
children and adolescents. REThink is anchored in the Rational Emotive
Behavior Therapy (REBT; David et al., 2010), a psychotherapeutic
approach that focuses on preventing and reducing psychopathology by
helping people change their irrational beliefs (absolutistic shoulds/
musts and rigid demands regarding their goals) and cultivate their
rational beliefs, such as flexible preferences in relation to their goals.
The game was documented in a recent clinical trial (David et al., 2019a)
to help children and adolescents aged between 10 and 16 years to
improve their emotional symptoms (e.g., depression and anxiety),
emotion-regulation, and reduce irrational thinking.

This study aims to advance the knowledge we currently have on the
effects of the therapeutic game under controlled conditions and pilot test
the effectiveness of the REThink therapeutic online video game in pro-
moting mental health in children and adolescents, as part of their
naturalistic community school-based services.
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2. Methods
2.1. Participants

Thirty-one children and adolescents, 18 girls and 13 boys (Mag =
12.25; SD = 1.43), participated in the present study. They were recruited
on a voluntary basis from one middle school located in a small urban
community, based on their appointment at the Counseling Center in the
school. Informed consent to participate in the experiment was obtained
from their parents and school authorities. The study was approved by
the University’s Institutional Review Board.

2.2. The REThink game description

REThink is a therapeutic videogame meant to be used as a standalone
application to promote emotional resilience in children and adolescents.
The game includes a main character, RETMAN, associated to Rational-
Emotive Behavioral Therapy (David, 2010; Ellis, 1995) and five
“rational” friends: Preferilizer (representing preferences beliefs), Pon-
derancer (representing non-awfulizing beliefs), Toleraser (representing
high frustration tolerance beliefs), Acceptableizer (representing uncon-
ditional acceptance beliefs) and Optimizer (representing happiness).
RETMAN has an enemy, called Irrationalizer, who promotes irrational
thinking together with his servants: Necessitizer (representing demand-
ingness beliefs), Awfulizer (representing awfulizing beliefs), Frustralizer
(representing low frustration tolerance beliefs) and Discourager (repre-
senting global evaluation beliefs). Player’s mission is to help people on
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Fig. 1. REThink game levels illustration.
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the planet to escape from the power of Irrationalizer, by helping people
to be more rational and happier. The game has seven levels (see Fig. 1)
situated on different territories on Earth. At the end of each level the
player wins the key to go into the next level. Each level has a trial part at
the beginning, in which RETMAN explains what the player has to
accomplish. Each level has various degrees of complexity, which in-
crease as the player progresses in the game. The scenario of the game
was developed based on the REBT model, such that it focuses on: a.
identifying the emotional and behavioral reactions; b. identifying
cognitive processes; c. identifying the relation between cognitive pro-
cesses, emotions, and behavioral reactions; d. changing irrational cog-
nitions into rational cognitions; e. building problem solving skills; f.
building relaxation skills, and g. building happiness skills.

2.3. Procedure

The REThink game was delivered sequentially, during three sessions
of approximately 60 min each. In the first session, the participants
played the first 3 levels of the REThink game. The second session
included level 4 and 5, while the third session comprised the last level.

Participants played each level on an Apple iPad Air 2. After they
arrived in the experiment room, children and adolescents completed the
pre-intervention measures (i.e., rational and irrational beliefs level,
negative automatic thoughts, negative emotional symptoms, and prob-
lem solving abilities). Further, they were asked to start playing the
game. Finally, after completing all levels (over 3 consecutive weeks),
assessments with children and adolescents were conducted. Before
leaving the experiment room from every session, participants were
debriefed and thanked for their participation.

2.4. Measures

Primary outcome considered was emotional problems of the chil-
dren, and secondary outcomes were cognitive changes (irrational beliefs
and negative automatic thoughts), problem solving abilities and user
satisfaction with the game intervention.

Strengths and Difficulties Questionnaire - child version (SDQ; Goodman
et al., 1998) is a 25-item scale that was used to assess emotional prob-
lems in children and adolescents. The SDQ comprises five subscales that
measure difficulties in several psychological domains: emotional
symptoms, conduct problems, hyperactivity-attention, peer problems,
and prosocial behavior. Each item is scored on a three-point Likert scale,
with O (not true), 1 (somewhat true) and 2 (certainly true) answers. The
SDQ - child version has demonstrated acceptable psychometric proper-
ties (Goodman et al., 1998).

Attitudes and Beliefs Scale, Short form (ABSs; David, 2006) is a
shortened, 8-item scale of the ABS 2 (DiGiuseppe et al., 1988) that was
used to assess the rational (RBs) and irrational beliefs (IBs), consistent
with REBT theory. The scale reflects four irrational beliefs (demand-
ingness - DEM, global evaluation - GE, low frustration tolerance - LFT
awfulizing - AWF) and four rational beliefs (preferences - PREF, no
global evaluation — non GE, frustration tolerance - FT, badness - BAD).
Each item is scored on a five-point Likert scale, from 0 (strongly disagree)
to 4 (strongly agree). The ABSs has been demonstrated to be a reliable and
valid measure of RBs and IBs (e.g., David, 2006).

The Child and Adolescent Scale of Irrationality (CASI; Bernard and
Cronan, 1999) is a 28- item scale that was used to measure irrational
cognitions in children and adolescents. Items reflect irrational cogni-
tions in several domains: demandingness for fairness (DEM—F), low
frustration tolerance for work (LFT-W), low frustration tolerance of rules
(LFT-R), and global evaluation (GE) of self and others. Children and
adolescents were asked to express their agreement/disagreement with
the 28 statements on a 5-point Likert scale, from 1 (strong disagreement)
to 5 (strong agreement). The CASI has adequate psychometric properties
(see Trip and Popa, 2005).

Children’s Automatic Thoughts Scale-Negative/Positive (CATS-N/P;
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Hogendoorn et al., 2010) is a 50-item questionnaire that assesses
negative and positive automatic thoughts in children and adolescents.
The questionnaire comprises five subscales: physical threat (e.g., “I'm
going crazy”), social threat (e.g., “I'm going to look silly”), personal
failure (e.g., “I am worthless”), hostility (e.g., “Other kids are stupid™),
and positive thoughts (e.g. “I don’t give up”). Children and adolescents
rate to what extent they had a specific thought over the past week on a 5-
point Likert scale, from 0 (not at all) to 4 (all the time). The CATS-N/P has
demonstrated good psychometric properties (Hogendoorn et al., 2010).

Problem Solving Abilities - Visual Analogue Scale (VAS; Ohnhaus and
Adler, 1975) is a self-report visual analogue scale that was used in the
present study to assess problem solving abilities in children and ado-
lescents. Participants were asked to rate how prepared they are to solve
problems that they face in everyday life on a 10 cm visual analogue
scale, with anchors from 0 (not at all) to 10 (very well). Numerous studies
validated the use of the VAS with children and adolescents. The VAS has
demonstrated good psychometric properties (von Baeyer, 2006).

Treatment Satisfaction Visual Analogue Scales (TS-VAS; Zecca et al.,
2014) is a self-report visual analogue scale that was used to measure
children and adolescents’ satisfaction with the intervention. Participants
were asked to rate on a 10 cm visual analogue scale, with the anchors
0 (not at all) and 10 (very much), how much they think they would like
the REThink game (at pre-intervention), as well as how much they
actually liked the REThink game (at post-intervention). Studies inves-
tigating participants’ satisfaction with a treatment demonstrate that
VAS is a suitable measure with good psychometric properties (Brokel-
man et al., 2012).

3. Results

Means and standard deviations of variables investigated within the
study are summarized in Table 1.

To examine changes in the dependent measures from pre to post-
treatment, we performed Paired t-test, with 1) REThink intervention
as independent variable and 2) treatment outcomes as dependent vari-
ables. The analysis yielded significant improvements in emotional
problems level, measured with SDQ emotional subscale, t(23) = 2.40, p
= .02, irrational beliefs level, measured with ABSs, t(16) = 2.48,p = .02,
and CASI, #(27) = 2.25, p = .03, and marginally in negative automatic

Table 1
Descriptive statistics for the main outcomes.
Variables N Pre- Post- Paired t- Effect
intervention intervention test size
ABSs irrational 17 M =5.82(SD M = 4.41 (SD t(16) = d=
beliefs = 2.50) =2.31) 2.48,p = 0.58
.02
ABSs rational 15 M =10.86 M =11.46 t(14) = d=
beliefs (SD = 2.61) (SD = 2.94) -1.31,p 0.21
=.20
CASI 28 M =173.78 M =70.75 t(27) = d=
(SD =9.82) (SD = 9.85) 2.25,p = 0.30
.03
CATS negative 29 M = 32.06 M = 23.79 t(28) = d=
total (SD = 17.50) (SD = 22.03) 2.93,p= 0.41
.08
SDQ emotional 24 M = 3.50 (SD M =237 (SD t(23) = d=
problems = 2.87) = 2.49) 2.40,p = 0.42
.02
Problem solving 22 M =8.29 (SD M = 8.47 (SD t(21) = d=
abilities =2.79) =2.29) —0.30,p 0.07
=.76
Satisfaction 20 M =8.65(SD M = 8.70 (SD t(19) = d=
with the =2.97) =2.22) —0.08, p 0.01
intervention =.93

Note: ABSs = Attitudes Beliefs Scale Short-Form, CASI = The Child and
Adolescent Scale of Irrationality, CATS = Children’s Automatic Thoughts Scale,
SDQ = The Strengths and Difficulties Questionnaire, M = mean, SD = standard
deviation, N = number of participants, d = Cohen’s d.
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thoughts level, measured with CATS, t(28) = 2.93, p = .08. No signifi-
cant improvements were identified tough for rational beliefs level, ABSs,
t(14) = —1.31, p = .20, and problem solving abilities, t(21) = —0.30,p =
.76. Satisfaction with the intervention remained unchanged t(19) =
~0.08, p = .93.

4. Discussion

The present study aimed to investigate the effectiveness of the
REThink game in improving emotional resilience in children in a com-
munity setting.

Results indicate that REThink was effective in reducing emotional
problems, irrational beliefs and negative automatic thoughts, with
moderate effect sizes (ranging from 0.30-0.58). Considering the dearth
of REBT literature indicating that irrational beliefs are the psychological
cornerstone of children and adolescent emotional and behavioral
problems (see David, 2020), our results provide further support for the
changes in outcomes and the previously documented mechanisms of the
game (David et al., 2019b), namely irrational beliefs which were
considered secondary outcomes in this study.

Small effect sizes have been obtained for increasing rational beliefs
without significant changes, a result that falls in line with other findings
from REBT intervention. The REBT goal when working with young
people is not only the elimination of irrational beliefs (and associated
unhealthy emotions and self- defeating behaviors), but also helping
them to acquire, strengthen and practice rational beliefs (David and
Cramer, 2009; David et al., 2010). Thus, it might be that participants
need to use the game for a longer duration in order to obtain higher
magnitude of changes. Also, since the effect sizes obtained for problem-
solving abilities are modest as well, this opens the discussion for
potentially adding more intense practice within the game. We found that
children made accurate predictions of their satisfaction with the game
initially, and the high level of the satisfaction was maintained after
playing the game (non-significant pre-post changes). This result is
important since a high user satisfaction shows the potential that the
REThink game has to engage the youth (see also David et al., 2018).

The present study was not without limitations. This field study in-
cludes a small sample, which limits our ability to generalize the findings.
However, this study builds on our previous randomized clinical trial
results (David et al., 2019a, 2019b; David et al., 2020b; Predatu et al.,
2021) as the first step of our efforts to comprehensively assess both the
efficacy and effectiveness of the REThink therapeutic game. Indeed,
while it is important to know that the REThink game is effective based
on controlled studies, it is essential to also document if it can have
similar effectiveness in naturalistic community settings, as part of the
mental health support services offered. Furthermore, our results suggest
that more time for practice might be needed for the youth to strengthen
their emotional skills and obtain stronger outcomes. Future studies will
need to investigate the effectiveness of the game in a larger community
samples. Also, given that in a recent review (see David et al., 2020a) we
found a low maintenance rate of gains, the lack of follow-up is an
important limitation of this study, and thus our future studies need to
investigate the long term maintenance of the improvements brought by
the REThink therapeutic game.

Results of this study are in support of the previous findings sug-
gesting that the REThink online game can be a valuable tool for large-
scale mental health efforts to help children and adolescents reduce
their emotional symptoms, negative automatic thoughts and irrational
beliefs, in accordance with evidence-based prevention programs.
REThink offers thus an innovative, theory-based approach for increasing
children and adolescents’ resilience, integrating an evidence-based
prevention package into a therapeutic online game for promoting
mental health.
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