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Abstract
Abstract Therapeutic games represent a promising solution for addressing emotional difficulties in youths. The aim of the 
present study was to investigate the effectiveness of the REThink game, in helping children and adolescents, to develop 
psychological resilience. Therefore, 165 children aged between 10 and 16 years were randomly assigned in one of the three 
groups: 54 participants in the REThink condition, 55 participants in the Rational Emotive Behavior Education condition, 
and 56 participants in the waitlist condition. Results indicated that the REThink intervention had a significant impact on 
emotional symptoms (a moderate-effect size, d = 0.46) and on depressive mood (a large-effect size, d = 0.84). Furthermore, 
REThink had a significant impact on children’s ability to regulate their emotions, with a significant effect on emotional aware-
ness (d = 0.64), and on the ability for emotional control (d = 0.69). In conclusion, the implications of the REThink game are 
discussed in relationship with resiliency building programs designed for youths.
Trial registration ClinicalTrials.gov NCT03308981.
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Introduction

It is estimated that a total of 13–20% of children experi-
ence a mental disorder in a given year [1]. Failing to prevent 
mental disorders in children has dire consequences for their 
later functioning, putting them at increased risk for mental 
disorders in adulthood [2–6], which are further associated 
with decreased productivity, increased substance use and 

injury, and substantial costs to the individual and society [7, 
8]. As such, clinical work and research are geared towards 
developing and testing prevention efforts.

Although evidence-based interventions exist [9], esti-
mates suggest that about 60% of children and adolescents 
with mental health disorders do not receive the care which 
they need [10, 11] due to institutional barriers to care, such 
as adequately trained therapists or available facilities [12, 
13], or individual ones, such as stigma associated to receiv-
ing mental health care [12, 13]. In this context, offering 
evidence-based interventions to treat and prevent mental 
disorders is considered of crucial importance.

Consequently, there is a need to explore more feasible 
prevention alternatives and increasing access to evidence-
based prevention programs for children and adolescents. 
Recently, one expanding strategy for increasing access to 
mental health promotion programs is the use of therapeutic 
games, which have already been investigated as an adjunct to 
individual and group psychotherapy (i.e., SPARX, Treasure 
Hunt, PlayMancer) [14, 15]. More so, according to the World 
Health Organization Mental Health Action Plan 2013–2020, 
more prevention efforts are needed, which should focus on 
promoting accessible options for the general population, 
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promoting mental health [16, 17] and developing resilience. 
Although the previous research pinpoints therapeutic games 
as a promising solution for addressing emotional difficulties, 
studies also highlight the need for more serious studies to 
document their efficacy. Thus, there is a need for theory-
based effective interventions that can be used in the general 
population for preventing mental disorders in children and 
adolescents.

In this context, the REThink game was designed to 
respond to such concerns, aiming to offer a theory-based 
prevention tool that can build psychological resilience in 
children and adolescents from the general population. The 
REThink game is focused on helping children learn healthy 
strategies for coping with dysfunctional negative emotions 
such as anxiety, anger, and depression. REThink is based 
on positive preventive programs derived from Rational 
Emotive Behavioral Therapy (REBT [18]) and Rational 
Emotive Behavior Education (REBE [19]), which focus 
as mechanisms of change on cultivating rational beliefs to 
replace specific irrational beliefs, such as Demandingness, 
Catastrophizing, Frustration Intolerance, and Self/Other/
Life-Downing, with their alternative rational beliefs, such 
as Preferences, Badness, Frustration Tolerance, and Uncon-
ditional Self/Other/Life Acceptance. This is done through 
learning modules that use experiential and educational meth-
ods meant to teach children how to identify their thinking, 
how to change their dysfunctional emotional reactions by 
restructuring their irrational beliefs, to engage in effective 
problem-solving and decision-making strategies, and to cul-
tivate positive emotions and social behaviors [20, 21].

The previous meta-analytic studies have showed both 
REBT and REBE interventions to be efficacious in promot-
ing mental health and preventing emotional disorders, with 
moderate-to-large effect sizes for reducing dysfunctional 
emotions and behaviors and irrational beliefs, increasing 
rational thinking [22–24]. Furthermore, REBE has devel-
oped and tested specific cognitive and behavioral techniques 
in an experiential format, to be used in classrooms [25], 
which makes it a particularly suitable intervention model 
when designing a therapeutic computer game.

REThink is a therapeutic videogame accessible online, 
meant to be used as a standalone intervention to promote 
emotional resilience in children and adolescents [26]. The 
game includes a main character, RETMAN, derived from 
other REBT-based therapeutic tools. RETMAN was first 
introduced at the Albert Ellis Institute in the 1970s as com-
ics’ character [25], and later developed by David [27] and 
used in therapeutic stories, cartoons, and robotic systems. 
RETMAN is a superhero that helps children to think rational 
and have functional emotions.

In the present study, the primary aim was to test the 
effectiveness of the REThink game, in helping children 
and adolescents, aged between 10 and 16 years, to develop 

psychological resilience. We expected that participants in 
the REThink group will provide significantly better results 
compared to waitlist (WL) condition and similar results 
compared to a face-to-face REBE group, regarding (1) 
improvements in emotional symptoms (e.g., depressive 
mood), stress, and positive emotions; (2) improvements in 
emotion-regulation skills (e.g., focused attention and inhib-
itory control); (3) improvements in general mental health 
(e.g., conduct problems). In addition, we expected that par-
ticipants in the REThink group will provide significantly 
higher levels of satisfaction compared to REBE group.

Methods

Participants

A total number of N=165 healthy children and adoles-
cents, aged between 10 and 16 years, were recruited on a 
voluntary basis from one middle school located in a small 
urban community and invited to participate in the present 
study. Informed consent to participate in the experiment 
was obtained from their parents and from the school prin-
cipal. Out of the randomized subjects (N = 56 in the wait-
list condition; N = 55 in the REBE condition; N = 54 in the 
REThink condition; see Fig. 1) 23 (13.94%) did not com-
plete the initial assessment (N = 10–17.86% in the WL con-
dition; N = 7–12.73% in the REBE condition; N = 6–11.11% 
in the REThink condition). These subjects were thus not 
introduced in the analysis and were treated as dropouts. No 
other dropouts were recorded. A Chi-square test comparing 
the frequency of the dropout in the three groups reported 
above indicated no statistical differences and excepted dis-
tribution due to chance alone, χ2 (2) = 1.14, p =0 .564. The 
final sample used for data analysis consists of 142 subjects: 
46 in the waitlist condition, 48 in the REBE group, and 48 
in the REThink group. The mean age of participants was 
equal to 13.02 (SD = 2.06), 12.75 (SD = 1.95), and 12.93 
(SD = 2.20) years old in the REThink group, REBE group, 
and WL condition, respectively. Sample consisted of 91 girls 
and 51 boys, with 71.8% of the participants being enrolled 
in secondary school (grades 5–8) and 28% being enrolled in 
high school (grades 9 and 10).

The randomization of the participants was done in a strat-
ified manner, with the aim to ensure balance of the treatment 
groups with respect to the children’s grade. Trial participants 
were subdivided into seven strata (from the fourth to the 
tenth grade), and then, permuted block randomization was 
used for each stratum.
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Procedure

Ethical approval was obtained from the ethical review board 
at the institution to which the authors belong. The study pro-
tocol was registered at ClinicalTrials.gov: NCT03308981. 
One experienced psychologists (certified in CBT/REBT) 
assisted the REThink intervention and provided intervention 
in the REBE condition. Two protocols were elaborated for 
this study, one for each condition (REThink, REBE), includ-
ing guidelines for intervention in each condition.

Participants in the REThink and REBE groups have 
completed the seven modules developed for this study. The 
psychological content of the modules was the same in both 

groups (see, Fig. 2), the method of delivery being differ-
ent. In both groups, the application time of a module was 
approximately 50 min, meetings with students taking place 
after the classes. If participants from the REThink group did 
not manage to navigate the module’s levels in 50 min, the 
experimenter stopped the game and scheduled them to the 
next module. The delivery time was set at 50 min having 
as reference that the maximum playing time spent in the 
respective modules by five children who tested the game 
before implementing the study. Prior to the first module, 
children and adolescents completed pre-intervention ques-
tionnaires After finalizing module four, children and adoles-
cents completed the mechanisms’ questionnaires. Finally, 

Fig. 1  Flow diagram of the 
progress through the phases of 
the trial

Fig. 2  Illustration of the objec-
tives of each module, in both 
intervention groups (REThink 
and REBE)
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after finalizing all modules, during 1 month, children and 
adolescents completed the post-intervention measures. In the 
REBE group, pre-intervention, intermediate, and post-inter-
vention questionnaires were provided by the psychologists in 
a group context. In the REThink group, each questionnaire 
was individually filled in by the participants on the iPad. 
Questionnaires were displayed before a module (Module 1) 
or when modules were completed (Modules 4 and 7). Before 
leaving the experiment room from every module, in both 
groups, participants were debriefed and thanked for their 
participation.

The waitlist condition (WL) was assigned to a waiting list 
and will receive the REThink intervention after the 6-month 
follow-up assessment, these analyses being reported in 
another study. WL served as an untreated comparison group 
during the study, participants taking part only in the three 
assessment stages during the trial.

Interventions

The REThink game

REThink is a therapeutic online videogame meant to be used 
as a standalone iOS application to promote emotional resil-
ience in children and adolescents.

The game has seven levels (see, Fig. 3) that take place 
in different territories on Earth that are under the power of 

Irrationalizer and need to be conquered back from the bad 
mind, and at the end of each level, the player has to win the 
key to go into the next area. Each level has a trial part at the 
beginning, in which RETMAN is explaining player’s mis-
sion, and has various degrees of complexity, which increase 
as the player progresses.

The scenario of the game and the seven levels structure 
were developed based on the REBT model, such that it 
focuses on seven objectives: Level 1: identifying the emo-
tional reactions, and differentiating between basic emo-
tions, complex emotions, and functional and dysfunctional 
emotions; Level 2: identifying cognitive processes; Level 
3: identifying the relation between cognitive processes, 
emotions, and behavioral reactions; Level 4: changing irra-
tional cognitions into rational cognitions; Level 5: building 
problem-solving skills; Level 6: building relaxation skills; 
Level 7: consolidation of the previous skills and building 
happiness skills (see Fig. 3). For a detailed description of the 
game, see the supplementary material describing the devel-
opment of the REThink game (Supplementary material 1).

Participants in the REThink group played twice the seven 
levels of the game, divided into seven modules (see, Fig. 4). 
The last module consisted only of applying the level 7 of 
the game, which is more complex than the others, since it 
involves practicing all the skills accumulated so far and cul-
tivating positive emotions. Participants played each level on 
an Apple iPad Air 2.

Fig. 3  Illustration of the seven 
levels of the REThink game
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The REBE group intervention

The REBE group intervention protocol was based on Pass-
port to success curricula [21], using a class lessons format. 
The objectives of the first group meeting were to teach chil-
dren emotion awareness and recognition skills, and differ-
entiating between basic emotions, complex emotions, and 
functional and dysfunctional emotions. At the second meet-
ing, group leader explained to participants what the cogni-
tive processes are and the difference between irrational and 
rational beliefs. At the third meeting, participants learned to 
identify the relation between cognitive processes, emotions, 
and behavioral reactions, using the ABC (DE) model of 
REBT. During the fourth meeting, children and adolescents 
used the ABC (DE) model and learned to change irrational 
cognitions into rational ones. After finalizing session four, 
children and adolescents completed the mechanism measure-
ment questionnaire. The objective of the fifth meeting was 
to develop problem-solving skills. The therapist explained, 
to the participants, the steps of a problem-solving process 
and provided examples of effective problem-solving. Dur-
ing the sixth meeting, participants learned to practice the 
abdominal breathing exercise; exercise practiced also in the 
REThink group (Level 6, see Supplementary material 1). 
At the final session, therapist with participants reviewed the 
skills learned in previous meetings and the therapist focused 
on explaining the positive emotions; the way of their appear-
ance and techniques for the development of positive emo-
tions have been practiced (e.g., the importance of pleasant 
and new activities).

Measures

Measures

All participants were evaluated before interventions, at the 
middle of the interventions (only the primary outcome meas-
ures and satisfaction levels), and at the time of termination. 
Primary outcomes were emotional symptoms and depressive 
mood, and secondary outcomes were emotion-regulation 
(emotional control, emotional self-awareness), temperamen-
tal emotion-regulation features (fear, focused attention, and 

inhibitory control), functional and dysfunctional negative 
emotions, positive emotions, and satisfaction levels.

Strengths and Difficulties Questionnaire—child version 
(SDQ) [28] is a 25-item scale that was used to assess emo-
tional symptoms, as a primary outcome and the total level of 
psychological difficulties, conduct problems, hyperactivity 
attention, peer problems, and prosocial behavior, as second-
ary outcomes. Each item is scored on a three-point Likert-
type scale from 0 (“not true”) to 2 (“certainly true”). The 
score for each of the five scales is generated by summing 
the scores for the five items that make up that scale, thereby 
generating a scale score ranging from 0 to 10. The scores 
for hyperactivity, emotional symptoms, conduct problems, 
and peer problems can be summed to generate a total dif-
ficulties score ranging from 0 to 40; the prosocial score is 
not incorporated in the reverse direction into the total dif-
ficulties score, since the absence of prosocial behaviors is 
conceptually different from the presence of psychological 
difficulties. The SDQ demonstrated acceptable psychometric 
properties in the previous studies [29]. Internal consistency 
for the current study is α = 0.75 for emotional symptoms 
subscale, α = 0.80 for the total level of psychological diffi-
culties, α = 0.65 for conduct problems subscale, α = 0.65 for 
hyperactivity-attention subscale, α = 0.63 for peer problems 
subscale, and α = 0.67 for prosocial behavior subscale.

The Emotion-Regulation Index for Children and Adoles-
cents (ERICA) [30] was used to assess key aspects of emo-
tion regulation in children and adolescents. In the present 
study, we used two subscales of the ERICA questionnaire 
as secondary outcomes: (1) emotional control, for assessing 
socially appropriate emotional expressions and responses; 
(2) emotional self-awareness, for assessing emotional rec-
ognition and flexibility, upregulation of positive effect and 
downregulation of negative effect. Participants completed a 
total number of 13 items on a five-point Likert-type scale, 
from 0 (“strong disagreement”) to 5 (“strong agreement”). 
For each subscale, higher scores reflect more adaptive or 
functional emotion-regulation skills. The measure has been 
shown to have good psychometric properties in the previ-
ous studies [31]. Internal consistency for the current study 
is α = 0.70 for emotional control subscale and α = 0.57 for 
emotional self-awareness subscale.

Fig. 4  Structure of the REThink 
game application modules, 
based on the applied levels
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The Early Adolescent Temperament Questionnaire—
Revised (EATQ-R) [32] is designed to measure tempera-
mental effortful control, affiliativeness, surgency, and 
negative affectivity. The questionnaire contains 65 ques-
tions in the self-report form and asks adolescents how 
true each statement is for them. Response options use a 
five-point Likert-type scale, from one (“almost always 
untrue”) to five (“almost always true”). We employed, in 
the present study, only four subscales from the original 
questionnaire: (a) depressive mood (primary outcome)—
unpleasant affect and lowered mood, loss of enjoyment and 
interest in activities, (b) attention (secondary outcome)—
the capacity to focus attention as well as to shift attention 
when desired, (c) fear (secondary outcome)—unpleasant 
affect related to anticipation of distress, and (d) inhibitory 
control (secondary outcome)—the capacity to plan and 
to suppress inappropriate responses. For each subscale, 
we calculated a total score. The subscales were scored, 
such that a high score indicates that the assessed dimen-
sion is high for that individual. The EATQ-R demonstrated 
adequate psychometric properties in the previous studies 
[33]. Internal consistency for the current study is α = 0.48 
for attention subscale, α = 0.56 for fear subscale, α = 0.52 
for inhibitory control subscale, and α = 0.64 for depressive 
mood subscale.

Functional and Dysfunctional Child Mood Scales—
girls and boys versions (FD-CMS; (Gavita, under-review) 
is composed of nine items based on the binary model of 
distress [34]. Thus, items on a ten-point Likert-type scale, 
from 0 (“no emotion”) to 10 (“strong emotion”) assess 
the intensity of emotions felt by children and adolescents, 
using images related to the emotions that they feel. The 
child gives a score to each emotion, depending on the 
intensity of the last week. Its subscales refer to functional 
negative emotions (sadness, anxiety, and irritation), dys-
functional negative emotions (depression, fear, and anger) 
and positive emotions (happiness, trust, and calmness). A 
high score indicates that the assessed dimension is high for 
that individual. Internal consistency for the current study 
is α = 0.80 for functional negative emotions subscale, 
α = 0.65 for dysfunctional negative emotions subscale, 
and α = 0.66 for positive emotions subscale.

The Treatment Satisfaction Visual Analogue Scales 
(TS-VAS) [35] is a self-report visual analogue scale that 
was used, in the present study, to assess participants’ level 
of satisfaction with the intervention. Participants were 
asked at the middle of the intervention and the post-test 
assessment how satisfied they are with the intervention, on 
a 10 cm visual analogue scale, with anchors from 0 (not at 
all) to 10 (very satisfied). Numerous studies validated the 
use of the VAS with children and adolescents. The VAS 
has demonstrated good psychometric properties [36].

Power analysis and sample size estimation

The sample size was estimated, so that we can test the 
efficacy of the REThink intervention by ensuring that we 
can detect at least a medium-to-large effect size (Cohen’s 
d = 0.60) in a contrast between the REThink and Waitlist 
conditions at post-test, with a type I error probability of 
α = 0.05, in a two-tailed test, and a statistical power of at 
least 0.80. These parameters yielded a sample size of 45 
participants per group. Taking into account a dropout rate of 
up to 20%, power analysis indicated that the require sample 
size should be of at least 162 participants. The total sample 
size included in the analysis was in the expected range for 
the comparison described above.

Statistical analysis

To analyze the results, we first checked for baseline differ-
ences between groups using one-way univariate analyses of 
variance (ANOVAs). Variables that did not show significant 
differences in baseline measurements were then included in 
the main analysis, a mixed within-between MANOVA, hav-
ing the time of measurement (pre-test vs. post-test) as the 
within-subjects factor, and the groups of treatment (Waitlist 
vs. REBE vs. REThink) as the between-subjects factor. Only 
the individual subscales of each measure were included in 
the MANOVA. We followed significant main effects and 
the interaction effect with Sidak-adjusted pairwise com-
parisons of estimated marginal mean, both for within- and 
between-subjects effects. We computed ηp

2 as an indicator of 
effect size for the main and the interaction effects, while, for 
significant pairwise comparisons, we computed Cohen’s d 
index of effect size, based on observed means and standard 
deviations (within-subject ds were adjusted for the corre-
lation between the two measurement times). For measure-
ments that indicated pre-test differences between groups, 
we computed separated univariate analyses of covariance 
(ANCOVAs), comparing post-test scores between groups 
using the pre-test scores as covariates.

To analyze comparatively the satisfaction of participants 
in the REThink and REBE groups, at the middle of interven-
tion and at post-test, we performed independent-samples t 
test. We computed the Cohen’s d index as an indicator of 
effect size [37].

Dropout, missing values, and imputations

Out of the N = 165 randomized subjects (N = 56 in the 
Waitlist condition; N = 55 in the REBE condition; N = 54 
in the REThink condition), 23 (13.94%) did not complete 
the initial assessment (N = 10–17.86% in the WL condi-
tion; N = 7–12.73% in the REBE condition; N = 6–11.11% 
in the REThink condition). These subjects were thus not 
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introduced in the analysis and were treated as dropouts. No 
other dropouts were recorded. A Chi-square test comparing 
the frequency of the dropout in the three groups reported 
above indicated no statistical differences form and excepted 
distribution due to chance alone, χ2 (2) = 1.14, p = 0.564.

Two subjects had one missing item each on SDQ behavio-
ral symptoms subscale and FDCMST positive emotions sub-
scale, respectively. The responses to these two items were 
inputted based on the average responses of the subjects to 
the items from the same subscales. Because of a data col-
lection error, one subject had missing the pre-test scores for 
SDQ, EATQ-R, and ERICA instruments. For this subject, 
the pre-test scores on each subscale of these instruments 
were imputed based on the average of the group in which he 
was randomized (REThink) on each individual subscale. The 
same subject had also missing the values for ERICA instru-
ment at post-test, and the values for the two subscales were 

inputted using the pre-test values (the average of the group), 
assuming thus that this subject did not express any change 
on this measure. No other missing values were identified.

Results

Descriptive statistics for all measures and effect sizes for 
changes from pre-test to post-test in each group (corrected 
for the correlation between the two measurement times) 
are presented in Table 1. One-way Welch robust test for the 
equality of means (to correct for unequal variances) indi-
cated that the three groups differed at pre-test on two meas-
ures, namely SDQ peer-relationship problems, Welch (2, 
88.97) = 5.83, p = 0.015, and SDQ prosocial behavior, Welch 
(2, 87.89) = 5.83, p = 0.004. Games-Howell post hoc test 
for SDQ peer-relationship problems indicated that REBE 

Table 1  Descriptive statistics: means, standard deviations (SD), and pre-test between groups’ comparisons on all variables

*A negative sign for the effect size indicates that scores have increased from pre-test to post-test, while a positive sign indicates that scores have 
decreased. Standard deviations (SD) are presented between brackets

Pre-test Post-test *Cohen’s d effect size for the changes 
from pre-test to post-test in each group

Waitlist Control REThink Waitlist Control REThink

N 46 48 48 46 48 48
SDQ total score
(symptoms and problems)

9.98
(6.13)

11.56
(5.89)

10.38
(4.97)

11.11
(7.46)

10.56
(5.77)

8.71
(5.63)

Waitlist d = − 0.21; REBE d = 0.19; 
REThink d = 0.30

SDQ emotional symptoms 2.57
(2.26)

2.96
(2.36)

3.29
(2.53)

2.87
(2.41)

2.63
(2.18)

2.25
(1.97)

Waitlist d = − 0.13; REBE d = 0.15; 
REThink d = 0.46

SDQ conduct problems 2.04
(1.85)

2.56
(1.87)

2.21
(1.61)

1.96
(2.09)

2.19
(1.84)

1.58
(1.57)

Waitlist d = 0.06; REBE d = 0.18; 
REThink d = 0.43

SDQ hyperactivity symptoms 3.54
(2.36)

3.52
(2.25)

3.31
(1.82)

3.48
(2.53)

3.29
(1.84)

2.94
(2.03)

Waitlist d = 0.03; REBE d = 0.10; 
REThink d = 0.18

SDQ peer-relationship problems 1.83
(1.57)

2.52
(1.88)

1.56
(1.18)

2.80
(2.13)

2.46
(1.7)

1.94
(1.69)

Waitlist d = − 0.47; REBE d = 0.03; 
REThink d = − 0.25

SDQ prosocial behavior 7.87
(1.73)

7.54
(2.14)

8.63
(1.25)

7.43
(2.01)

7.5
(2.31)

7.81
(2.39)

Waitlist d = 0.25; REBE d = 0.02; 
REThink d = 0.40

EATQ-R depressive mood 14.70
(4.4)

14.19
(4.07)

15.06
(4.62)

14.20
(4.76)

13.23
(4.50)

11.40
(3.69)

Waitlist d = 0.12; REBE d = 0.26; 
REThink d = 0.84

EATQ-R attention 23.33
(3.91)

22.42
(4.19)

22.35
(4.18)

23.43
(3.63)

24.02
(4.26)

25.38
(4.56)

Waitlist d = − 0.03; REBE d = − 0.47; 
REThink d = − 0.59

EATQ-R fear 16.46
(4.4)

15.04
(4.34)

16.04
(4.75)

13.93
(3.70)

13.77
(4.99)

12.90
(4.54)

Waitlist d = 0.63; REBE d = 0.25; 
REThink d = 0.63

EATQ-R inhibitory control 37.5
(5.19)

36.08
(5.60)

34.75
(5.70)

38.65
(6.00)

37.08
(4.29)

37.79
(6.83)

Waitlist d = − 0.23; REBE d = − 0.20; 
REThink d = − 0.48

ERICA awareness 19.22
(2.89)

19.04
(3.46)

19.02
(3.05)

19.30
(3.89)

19.63
(2.93)

21.06
(3.24)

Waitlist d = − 0.03; REBE d = − 0.18; 
REThink d = − 0.65

ERICA control 24.28
(4.40)

24.35
(5.29)

23.65
(4.62)

24.98
(5.24)

25.81
(5.09)

27.73
(5.17)

Waitlist d = − 0.14; REBE d = − 0.28; 
REThink d = − 0.83

FD-CMS negative dysfunctional emo-
tions

3.98
(5.28)

3.10
(3.89)

2.52
(4.61)

4.22
(5.01)

4.19
(5.42)

3.02
(4.62)

Waitlist d = − 0.16; REBE d = − 0.21; 
REThink d = 0.02

FD-CMS negative functional emotions 5.52
(5.04)

4.96
(4.35)

4.1
(6.47)

6.33
(5.72)

6.08
(6.81)

4.02
(5.51)

Waitlist d = − 0.06; REBE d = − 0.25; 
REThink d = − 0.14

FD-CMS positive emotions 23.26
(5.44)

21.65
(5.37)

21.56
(6.57)

21.8
(7.36)

21.15
(7.00)

22.42
(7.03)

Waitlist d = 0.24; REBE d = 0.08; 
REThink d = − 0.13
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group had significantly higher scores than REThink group, 
p = 0.010, d = 0.61, while, for SDQ prosocial behavior, the 
same post hoc test indicated that REThink group had signifi-
cantly higher scores than both Waitlist, p = 0.047, d = 0.50, 
and REBE, p = 0.009, d = 0.62. Thus, these variables were 
analyzed in a separate ANCOVA, and were not introduced 
in the subsequent MANOVA. No other pre-test differences 
were identified (all ps > 0.05).

For the main analysis (MANOVA), we identified a 
significant within-subjects main effect (pre-test vs. post-
test), Pillai’s Trace = 0.47, F (12, 128) = 9.35, p < 0.001, 
ηp

2 = 0.47, but no significant between-subjects main effect 
(Waitlist vs. REBE vs. REThink), Pillai’s Trace = 0.17, F 
(24, 258) = 1.02, p = 0.447. The interaction effect was statis-
tically significant, Pillai’s Trace = 0.35, F (24, 258) = 2.27, 
p = 0.001, and ηp

2 = 0.17.
Next, we followed the significant multivariate effects with 

univariate analyses. Time effects can be interpreted directly 
by looking at the trend in the descriptive statistics, given 
that there are only two time points when measurements were 
performed. We found significant univariate time effects for 
SDQ behavioral symptoms, F (1, 139) = 6.41, p = 0.012, and 
ηp

2 = 0.04 (scores have decreased across the three groups); for 
EATQ-R depressive mood, F (1, 139) = 24.69, p < 0.001, and 
ηp

2 = 0.15 (scores have decreased across the three groups); for 
EATQ-R fear, F (1, 139) = 34.03, p < 0.001, and ηp

2 = 0.20 
(scores have decreased across the three groups); EATQ-R 
attention, F (1, 139) = 21.09, p < 0.001, and ηp

2 = 0.13 (scores 
have increased across the three groups); for EATQ-R inhib-
itory control, F (1, 139) = 14.16, p < 0.001, and ηp

2 = 0.09 
(scores have increased across the three groups); for ERICA 
awareness, F (1, 139) = 10.59, p = 0.001, and ηp

2 = 0.07 
(scores have increased across the three groups); for ERICA 
control, F (1, 139) = 42.70, p < 0.001, and ηp

2 = 0.24 (scores 
have increased across the three groups). However, when 
both time and interaction effects are present for a dependent 
variable, one should look at the interaction to have a better 
understanding of the results. All other univariate time effects 
were not significant (ps > 0.05).

We found significant univariate interaction effects for five 
dependent variables (see Fig. 5): SDQ emotional symptoms, 
F (2, 139) = 4.23, p = 0.016, ηp

2 = 0.06, EATQ-R depressive 
mood, F (2, 139) = 8.29, p < 0.001, ηp

2 = 0.11, EATQ-R atten-
tion, F (2, 139) = 5.95, p = .003, ηp

2 = 0.08, ERICA aware-
ness, F (2, 139) = 4.46, p = 0.013, ηp

2 = 0.06, and ERICA 
control, F (2, 139) = 10.42, p < 0.001, ηp

2 = 0.13. All other 
univariate interaction effects were not significant (ps > 0.05).

To understand the interaction effects, we computed both 
within- and between-subjects pairwise comparisons and gen-
erated plots for visual inspection (Fig. 5). The effect on SDQ 
emotional symptoms was explained by a decrease in scores 
for REThink group, p = 0.002, d = 0.46, in agreement with 
our main hypothesis. No other group showed any significant 

change, and no differences between groups were signifi-
cant at any time point. The effect on EATQ-R attention 
was explained by increases in scores in both the REThink, 
p < 0.001, d = 0.60 and the REBE, p = 0.007, d = 0.47 con-
ditions. Such a trend was not identified in the Waitlist con-
dition, and no significant between-subject differences were 
found at pre- or post-test. The effect on EATQ-R depressive 
mood was due to a decrease in scores in the REThink con-
dition, p < 0.001, d = 0.84. Moreover, the REThink group 
had lower scores at post-test, as compared to the WL group, 
p = 0.006, d = 0.66. No other significant changes or group 
differences were present. These results also come as con-
firmation for our hypothesis related to the efficacy of the 
REThink game in reducing emotional problems. The inter-
action effect for ERICA awareness was due to an increase 
in scores in the REThink condition, p < 0.001, d = 0.65. At 
post-test, REThink scores were significantly higher than 
WL scores, p = 0.037, d = 0.49. Finally, for ERICA control, 
there were improvements (scores have increased) in both 
REThink, p < 0.001 d = 0.83, and REBE, p = 0.009, d = 0.28, 
conditions. Again, REThink condition had higher scores 
compared with WL at post-test, p = 0.032, d = 0.53. The 
results on ERICA subscales provide additional evidence for 
the efficacy of the REThink game for emotional outcomes.

Next, we computed univariate ANCOVAs for SDQ peer-
relationship problems and prosocial behavior measured 
ad post-test, having the group of treatment as the inde-
pendent variable, and the pre-test scores as the covariate. 
The analyses indicated marginally significant differences 
between groups for SDQ peer-relationship problems, F (2, 
138) = 2.89, p = 0.059, and no significant changes for SDQ 
prosocial behavior, F (2, 138) = 0.83, p = 0.825.

The comparative analysis yielded significant differ-
ences at the middle of intervention between REThink and 
REBE participants’ satisfaction, t(88) = 2.03, p = 0.045, 
d = 0.43 (REThink group: M = 8.51, N = 43; REBE group: 
M = 7.76, N = 47), but no significant post-test differences 
were observed, t(93) = 1.39, p = 0.166, (REThink group: 
M = 7.86, N = 47; REBE group: M = 7.36, N = 48).

Discussion

The current study evaluated the newly developed therapeu-
tic game—REThink, which combines evidence-based REBT 
techniques for mental health prevention with game design 
principles aimed to build emotional skills in children and 
adolescents. The primary aim of the RCT was to test the 
prevention effects of REThink for emotional outcomes in a 
non-clinical sample of children and adolescents.

Results supported our hypothesis that the REThink 
intervention will have a significant impact on emo-
tional symptoms. Indeed, children in the REThink 
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Fig. 5  Graphical representation for significant interaction effects. 
Panel a presents the results for SDQ emotional symptoms’ subscale; 
panel b presents the results for EATQ-R attention subscale; panel c 

presents the results for EATQ-R depressive mood subscale; panel d 
presents the results for ERICA awareness subscale; panel e presents 
results for ERICA control subscale
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group displayed a significant reduction in overall emo-
tional symptoms, with a moderate-effect size (d = 0.46). 
REBE group and WL group did not show any significant 
change in overall emotional symptoms, and no differences 
between groups were significant at any time point. This 
effect is comparable to that found in a recent meta-analysis 
of CBT-based selective prevention programs (d = 0.53) and 
much higher than WL control groups from that same meta-
analysis (d = 0.04) [38]. Furthermore, results indicated 
that children and adolescents in the REThink condition 
showed a significant decrease in depressive mood, with a 
large effect size, d = 0.84. The REThink group displayed 
reduced depressive mood at post-test, as compared to the 
WL group, d = 0.66. These results confirm our hypothesis 
that REThink is efficacious for reducing children’s vulner-
ability to develop emotional problems, both overall and 
specifically for depressive mood.

We hypothesized that REThink will have a significant 
impact not only on the children’s emotional wellbeing, but 
also on their ability to regulate their emotions. This hypoth-
esis was also confirmed. We found a significant effect of 
REThink on emotional awareness, d = 0.64, and ability for 
emotional control, d = 0.69. Taken together, these results 
indicate that REThink is efficacious not only for directly 
preventing emotional problems in children and adolescents, 
but also in increasing their emotional awareness and their 
ability to control and regulate their own emotions, with clear 
implications for resiliency building.

In addition to the focus on reducing emotional difficul-
ties and increasing emotional regulation, we also wanted 
to assess whether REThink will have an effect on more 
stable emotional characteristics. Indeed, we found a sig-
nificant effect of the intervention for focused attention, with 
children displaying significantly increased focused atten-
tion scores in both REThink intervention, d = 0.60, and in 
REBE, d = 0.47. While no significant differences were found 
between REThink and REBE, a similar trend was not present 
in the WL condition, and no between-subject differences 
were significant at pre- or post-test.

Furthermore, considering that the REThink game is 
intended to be a widely accessed intervention by children 
and adolescents, we analyzed whether the game has this 
potential, evaluating comparatively the level of satisfaction 
of REThink’s players and participants in classical, face-to-
face intervention. Results indicated that, at the middle of 
the intervention, participants in the REThink group were 
more satisfied with the intervention than those in the REBE 
group, while, in the post-test phase, this effect faded. We 
expected this difference due to the novelty and the interac-
tive technologies on which the game is build, and this ini-
tial increased satisfaction could have potentiated the effect 
of the REThink game. Alternatively, although, at the end 
of the interventions, both groups had similar high levels of 

satisfaction, the mid satisfaction was important for boosting 
the effects of the game.

Our study was not without limitations. For pragmatic 
reasons, our intervention was delivered in schools where 
children were already exposed to REBE-based activities, 
and it is possible that the lack of significant results for the 
REBE group were due to that. REBE lessons were part of 
the monthly activities of the school counselor, and thus, each 
class participated to them during the past year. Although 
REThink game was funded on the same REBT principles, 
the gamified format may have been more attractive to chil-
dren and this could, at least in part, explain why some results 
were obtained for REThink and not for REBE. Our satisfac-
tion analyses will help to explain these results. Moreover, 
future analyses concerning follow-up effects need to estab-
lish the long-term effects, since it could be that the lower 
effects of the REBE face-to-face intervention were due to 
habituation effects, but it maintains better its effects.

Another limitation was that not all our measures were 
validated ones. For example, we chose to use Functional 
and Dysfunctional Child Mood Scales to capture the unique 
difference between negative functional/dysfunctional 
and positive emotions experienced by children. However, 
we obtained, for the subscales, low internal consistency 
(α = 0.65 for dysfunctional emotions, α = 0.66 for positive 
emotions) and it is possible that our results were affected by 
this. Future studies should use validated measures to cap-
ture the distinction between functional and dysfunctional 
emotions.

Overall, the REThink game has proven to be efficacious 
for reducing youth’s overall emotional problems, and spe-
cifically, lowering their depressive mood. More so, results 
indicate that REThink was efficacious in equipping children 
with emotional regulation skills (emotional awareness and 
emotional control), which highlights its role promoting their 
resilience. Our sample, as results indicate, was a non-clini-
cal sample, which further supports the use of REThink as a 
prevention effort, to promote resilience in the general, non-
clinical population. Future studies should test REThink in a 
larger public health context, in multiple different schools, 
as well as in an ecological context (at home, in their routine 
environments). Future studies should also seek to shed light 
on the mechanisms of change for REThink, by exploring the 
potential mediators of this intervention. Given its advantages 
of scalability, ability to engage children and adolescents, 
increased access and cost-effectiveness, REThink is a valua-
ble tool in offering accessible and evidence-based prevention 
strategies for lowering the burden of emotional disorders in 
youth population.
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