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impulsivity.

1 | INTRODUCTION

Impulsivity and emotional instability are broad trans-
diagnostic constructs that have been described in asso-
ciation with different mental disorders (Amlung
et al., 2017; Griffin et al., 2018; Lee et al., 2019; Munguia,
Jiménez-Murcia, et al.,, 2021) and physical conditions
(Jorge et al., 2022; Testa et al., 2021). Impulsivity includes
behavioural and cognitive facets characterised by the
tendency to act quickly without prior reflection, possibly
leading to undesirable consequences (Evenden, 1999)
such as harmful or suicidal behaviours (Valenciano-
Mendoza et al., 2021), adverse emotional consequences
(e.g., more depression, anxiety; Aldao et al., 2016), as well
as poorer treatment adherence (Mallorqui-Bagué
et al.,, 2021; Mena-Moreno et al., 2022) and outcomes
(Vintré-Alcaraz et al., 2022).

In eating disorders (EDs), particularly those on the
bulimic spectrum, impulsive personality traits are present.
They include negative urgency (i.e., the propensity to act
impulsively when experiencing negative affect), sensation
seeking (i.e., the disposition to seek exciting experiences),
low premeditation (i.e., the tendency to act without
considering the consequences of an action) and poor
perseverance (i.e., the tendency to not persist in an activity
that can be arduous or boring; Carr et al., 2021; Claes
et al., 2005, 2015; Mallorqui-Bagué et al., 2020; Steward
et al., 2017). Higher negative urgency has been reported in
the binge/purging subtype of anorexia nervosa (AN; Claes
et al., 2005) and has been related to the frequency of binge
eating and/or purging episodes (Culbert et al., 2016).
Higher scores on impulsivity in EDs have been associated
with both higher eating symptomatology (Racine
et al., 2015) and general psychopathology (Boswell &
Grilo, 2021), in addition to increased comorbidity with

improved after Playmancer add-on treatment. Yet, there were no significant
differences in treatment outcomes when comparing the two groups and
further research needs to be conducted.
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e Certain eating disorders (EDs) are characterised by high levels of

e Serious video games may enhance standard treatments (such as cognitive-
behavioural therapy).

e Playmancer sessions, along with standard treatment, are useful in reducing
certain impulsive traits in patients with EDs.

impulse related disorders (Fernandez-Aranda et al., 2006,
2008; Lucas et al., 2021), namely compulsive buying
(Munguia, Lucas, et al., 2021) and dysfunctional person-
ality traits (Atiye et al., 2015) along with a poorer treat-
ment outcome (Bardone-Cone et al., 2016).

The lack of inhibitory control (i.e., inability to suppress
or interrupt behavioural or cognitive responses; Bari &
Robbins, 2013), has been described regarding the bulimic
spectrum of EDs (Wu et al., 2013). The Color-Word Stroop
task has been widely adopted to assess the cognitive
component of inhibition, namely interference control (i.e.,
the ability to maintain response performance despite the
presence of distracting or competing stimuli; Nigg, 2000).
People with binge/purging EDs and obesity (OB) show
evidence for poor interference control (Claes et al., 2012).

Impulsivity has been implicated in the development
and maintenance of EDs (Lavender & Mitchell, 2015;
Wonderlich et al., 2004), with an impact on treatment
outcome (Manasse et al., 2016; Sohlberg et al., 1989). For
instance, high scores on negative urgency have been
associated with a worse response to treatment in patients
with binge eating disorder (BED; Manasse et al., 2016).
Although cognitive-behavioral therapy (CBT) is recom-
mended as the first line of treatment for EDs (Fairburn
et al., 2003; Galsworthy-Francis & Allan, 2014; Hay, 2013;
National Institute for Clinical Excellence, 2017; Wilson
et al., 2007), it has shown limited impact on reducing
impulsivity. The few attempts known to manage impul-
sivity in EDs, by using enhanced CBT (including specific
modules; Schag et al, 2019), dialectical-behavioural
therapy (Bankoff et al., 2012), pharmacotherapy, or non-
invasive brain stimulation (Nourredine et al., 2021; Yang
et al., 2020), have shown limited or inconclusive results.

Serious video games, which are games designed with
a primary purpose (e.g., education, health care, etc.),
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other than just entertainment, have been introduced as
an additional therapeutic strategy to manage impulsivity,
and have shown promise in several disorders (Charlier
et al., 2016; Fernandez-Aranda et al., 2012, 2015; Tarrega
et al., 2015). Uncontrolled studies have shown symptom
reduction and improved therapy adherence when
augmented with an element targeting impulsivity
(Fagundo et al., 2013; Ferndndez-Aranda et al., 2015;
Mena-Moreno et al.,, 2021). As yet, there are few
controlled studies.

The goal of the present study was to assess the use-
fulness of augmenting treatment as usual (TAU) with a
serious video game, Playmancer, which has a reported
usability of over 85% (Fernandez-Aranda et al., 2012), to
target impulsive behaviours, as well as general psychopa-
thology, in patients with EDs. With this aim, we analysed
the levels of impulsivity and general psychopathology
before and after TAU compared to TAU combined with
the therapeutic video game. Our hypothesis was that pa-
tients receiving TAU + serious videogame sessions would
show improvements in impulsivity-related and other
clinical variables. A secondary aim was to examine the
effect of adding Playmancer to TAU on treatment outcome
(i.e., treatment adherence and remission from EDs
symptomatology). Our hypothesis was that patients would
benefit from this combined treatment showing lower
dropout rates and a better remission from ED symptom-
atology. To our knowledge, this is the first controlled study
using a serious videogame to manage impulsivity in EDs.

2 | METHODS

2.1 | Participants and procedure

A sample of 37 patients diagnosed with an ED (20 AN [14
AN-R; 6 AN-BP]; 12 BED and 5 BN) were recruited. The
inclusion criteria were the following: female, meeting
DSM-5 criteria for a specific ED (i.e., AN, BN, and BED),
and engaging in either day or outpatient treatment for
EDs. The exclusion criteria were: patients less than
18 years of age, and having an additional lifetime diag-
nosis of a severe mental condition (e.g., psychosis and
borderline personality disorder) or current substance
dependence. Both EDs and psychiatric comorbidity were
assessed by means of a semi-structured clinical interview
(First et al., 2002) conducted by psychologists and psy-
chiatrists with wide experience in the field. They all gave
written informed consent for being part of the study and
the study protocol and procedures were approved by the
Ethics Committee of the XXX (institution name) (CEIC-
Ref: PR146/14) in accordance with the Helsinki

Declaration of 1975 as revised in 1983. Participants
received no compensation for taking part in the study.

2.1.1 | Randomized control trial

Experienced psychologists and psychiatrists conducted
two face-to-face clinical interviews and patients were
diagnosed according to DSM-5 criteria (American Psy-
chiatric Association, 2013). Additional sociodemographic
and clinical information was taken before initiating
treatment. All patients received outpatient treatment at
the EDs Unit within the Department of Psychiatry at
XXX Hospital.

Patients were randomly assigned to TAU alone (21
patients) or TAU supplemented with the therapeutic
video game Playmancer (16 patients). TAU consisted of a
day-hospital treatment programme that included daily
group CBT sessions for an average of 3 months for AN
patients; and 16 weekly outpatient group sessions lasting
90 min each for BN and BED patients. The key topics
addressed during the intervention were the following:
psychoeducation (ED definition, triggering and main-
taining factors, and course of the ED), problem-solving
and emotion regulation strategies (including cognitive
restructuring), improving self-esteem, body image and
social skills, and relapse prevention. Follow-up sessions
were continued for 2 years or more, as needed. More
detailed information about the treatments conducted in
this Eating Disorders Unit can be found in Agiiera
et al. (2017).

Patients were reassessed at week 4 and week 16 (end
of the TAU). A total of 19 patients (51.3%) dropped out of
treatment or dropped out of the randomized clinical trial
(RCT) so the final sample was composed of 13 patients
receiving TAU and six patients with the TAU + Play-
mancer (see Figure 1).

The study protocol was registered in June 2018
at ISRCTN registry with the reference number
ISRCTN30788922 (https://www.isrctn.com/ISRCTN307
88922).

2.2 | Measures

UPPS-P Impulsive Behavior Scale (Whiteside
et al., 2005) is a 59-item self-report questionnaire devel-
oped to assess different features of impulsive traits: lack
of perseverance, lack of premeditation, sensation seeking,
negative urgency, and positive urgency. This instrument
has satisfactory psychometric properties in the original
version and in the Spanish adaptation (Verdejo-Garcia
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FIGURE 1 Flowchart. PM, Playmancer; T1, time 1; T2, time
2; T3, time 3; TAU, treatment as usual.

et al., 2010). The « values for the different UPPS-P scales
in our sample ranged from 0.827 to 0.911.

The Stroop Color and Word Test (SCWT;
Golden, 1978) is a paper and pencil neuropsychological
test that assesses inhibitory control, specifically interfer-
ence control, flexibility, and attention. This task includes
three lists: (1) a word list of names of colours printed in
black ink, (2) a list with ‘Xs’ printed in colour (the same
colours written in the first list), and (3) a list with names
of colours printed in an incongruent colour (i.e., word
‘red’ printed in blue ink). A score is obtained from each of
these lists and also a fourth score, the interference score,
is computed based on the above ones. Higher scores in
this last variable indicate a better capacity for inhibition
response.

Symptom Checklist-Revised (SCL-90-R; Dero-
gatis, 1990) is a self-report questionnaire consisting of
90 items that evaluates psychological problems and
symptoms of psychopathology subdivided into nine
primary symptom dimensions: somatisation, obsession-
compulsion, interpersonal sensitivity, depression, anxi-
ety, hostility, phobic anxiety, paranoid ideation, and
psychoticism. It also yields three global indices: the
global severity index (GSI), designed to measure overall
psychological distress; the positive symptom distress
index, designed to measure symptom intensity; and the
positive symptom total, which reflects the number of
self-reported symptoms. The SCL-90 has been validated
in a Spanish population obtaining a mean internal
consistency of a = 0.75 (Derogatis, 2002). Internal
consistency for the global indices in this sample was
0.97 (a value). For the present study, only the GSI
global index was explored.

Eating Disorder Inventory (EDI-2; Garner, 1991;
Spanish validation by Garner, 1998) is a self-report
questionnaire looking at psychological characteristics
and behavioural patterns associated with EDs. It consists
of 91 items divided into 11 subscales: drive for thinness,
bulimia, body dissatisfaction, ineffectiveness, perfec-
tionism, interpersonal distrust, interoceptive awareness,
maturity fears, asceticism, impulse regulation, and social
insecurity. The EDI-2 also provides a global measure of
ED severity. Internal consistency for the global indices in
this sample ranged from adequate (¢ = 0.73 for inter-
ceptive awareness) to excellent (¢ = 0.93 for the total
scale).

Treatment outcome: Treatment outcome is codified
according to the following: bad outcome, when the pa-
tients dropout of treatment or end treatment with non-
remission, and good outcome, when the patients pre-
sent partial or full remission at the end of treatment.
Dropout was considered as participants missing three
consecutive CBT sessions. Following the DSM-5 (Amer-
ican Psychiatric Association, 2013) approach, full remis-
sion implied a total absence of ED symptoms for a
sustained period of time, partial-remission was consid-
ered when patients presented a substantial symptomatic
improvement but with residual symptoms, and non-
remission meant still meeting full criteria for an ED.

2.3 | Serious videogame: Playmancer

As described elsewhere (Fernindez-Aranda et al., 2012;
Jiménez-Murcia et al., 2009), Playmancer is a therapeutic
video game that uses biofeedback techniques to improve
aspects such as self-control, impulsive behaviours, and
emotional skills. A secondary aim of this game is to in-
crease motivation and adherence to treatment. The
Playmancer intervention consists of nine 20-min sessions
implemented over 3 weeks (3 sessions per week). A
multidisciplinary team of clinicians, engineers, and pro-
grammers have developed this video game, by consid-
ering user requirements and emotional reactions as well
as personality profiles of the targeted patients.

2.4 | Statistical analysis

Statistical analysis was done with Statal6 for Windows
(StataCorp, 2019). Comparisons between the groups
regarding the sociodemographic data were based on chi-
square tests (x*). Comparisons for chronological age, age
of onset, and duration of the disorder were based on T-
test measures.
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Mixed analysis of variance (2 x 3 ANOVA) assessed
the changes in the impulsivity construct during treatment.
The treatment group was defined as the between-subjects
factor (with 2 levels: TAU vs. TAU + Playmancer). The
assessment time was defined as the within-subjects factor
(with 3 levels: baseline, week-4 and, post-treatment).

The effect size was assessed through partial eta-square
(n*) for mean comparison tests (T-test and mixed
ANOVA), and through Cramer's V coefficient (¢.) for
proportion comparison tests (y*) (values of 0.06, 0.10, and
0.25 were interpreted as low-poor, moderate-medium,
and large-high effect sizes; Levine & Hullett, 2002).

This study used Finner-method to control the in-
crease in Type-I error due to the multiple significance
tests (this procedure is included in the family-wise error
rate stepwise methods, which has proved more powerful
than the classical Bonferroni-correction; Finner &
Roters, 2001).

3 | RESULTS

3.1 | Sociodemographics

Table 1 displays the description of the sociodemographic
and clinical profile at baseline, and the comparison be-
tween the groups. The only statistical difference was
found for education (higher levels among the
TAU + playmancer condition).

3.2 | Progression of the measures
during treatment

Table 2 shows the pretreatment levels of impulsivity and
psychopathology, as well as the results obtained in the
mixed ANOVA exploring the progression in the Stroop
task, impulsive trait levels (UPPS-P scales), and psycho-
logical distress (SCL-90-R GSI; see also Figures S1-S3).
Within the TAU group, better performance in the Stroop
task was registered during treatment, and a significant
improvement in the patient's psychopathological state.
Within the TAU + Playmancer group, performance in the
Stroop task also improved, psychological distress was
reduced and impulsivity level decreased for the lack of
perseverance domain.

3.3 | Comparison of the outcomes

Table 3 shows the comparison of treatment efficacy (bad
vs. good outcome) at post-treatment and at the 2-year

follow-up. No statistical differences between the groups
were found.

4 | DISCUSSION

The present study first examined whether impulsivity in
patients with EDs could be improved after adding a serious
videogame (Playmancer) as a complementary therapy to
TAU, by means of a RCT. We observed that Playmancer
might be a helpful tool to target some impulsivity aspects.
Specifically, patients that completed the serious videogame
exhibited a marked level of reduction in the lack of
perseverance subscale, meaning an improvement in their
ability to stay focused on a long, boring, or difficult task
(Candido et al., 2012). Moreover, a trend to lower negative
urgency was also displayed by patients who received CBT
and Playmancer, which might reflect a lower inclination to
behave impulsively when experiencing extremely negative
emotions (Candido et al., 2012). Lack of perseverance and
negative urgency are impulsive personality traits
frequently related to binge eating and other ED symptoms
and seem to be involved in the maintenance of the disorder
and later relapses (Claes et al., 2015; Culbert et al., 2016;
Fischer et al., 2018; Mallorqui-Bagué et al., 2020).

By contrast, cognitive measures of impulsivity did not
show significant improvement either in the TAU group
or the TAU + Playmancer patients. As suggested by a
previous single case study, Playmancer may have a pos-
itive effect on risky decision making, impulsive motor
responses, and sustained attention (Giner-Bartolomé
et al., 2015). However, no extra benefits on interference
control abilities seem to be driven by the adoption of a
therapeutic video game. Most of the therapies commonly
used in ED treatment, such as CBT, do not contemplate
these difficulties, whereas Playmancer was developed as a
complementary tool to specifically target, among other
deficits, impulsivity in mental disorders (Fernandez-
Aranda et al., 2012). Other types of training focused on
executive functions, such as cognitive remediation ther-
apy, may be more effective for the reduction of cognitive
difficulties in patients with EDs (Danner et al., 2015;
Davies et al., 2012; Genders & Tchanturia, 2010; Pretorius
et al., 2012; Tchanturia et al., 2014).

As for the second aim, a similar dropout rate and
remission of EDs symptoms were present in the experi-
mental and the control group. Overall, a high rate of full or
partial remission from ED symptoms was shown in both
interventions, which can be primarily related to CBT
therapy. In regard to this, previous literature supports the
efficacy of CBT therapy approaches in ED treatment,
reducing ED behaviours and core psychopathology
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TABLE 1 Comparison between groups for sociodemographic and clinical profiles at baseline.
TAU (n = 21) TAU + Playmancer (n = 16)
n % n % Xap D Cc-v
Marital status
Single 14 66.7 10 62.5 0.08 (2) 0.959 0.05
Married 6 28.6 5 31.3
Divorced 1 4.8 1 6.3
Education
Primary 9 42.9 2 12.5 6.50 (2) 0.039 0.419
Secondary 7 333 12 75.0
University 5 23.8 2 12.5
Social position
Mean-high 3 14.3 3 18.8 2.39 (3) 0.495 0.254
Mean 1 4.8 2 12.5
Mean-low 4 19.0 5 31.3
Low 13 61.9 6 37.5
Employment
Student-employed 15 71.4 9 56.3 0.92 (1) 0.338 0.158
Unemployed 6 28.6 7 43.8
Mean SD Mean SD Tar = 35) p 7?
Chronological age (years-old) 30.95 12.84 30.44 11.22 0.13 0.899 0.001
Onset of ED (years-old) 21.95 9.64 23.69 8.15 0.58 0.566 0.009
Duration of ED (years) 8.92 9.31 6.77 7.13 0.77 0.447 0.017
EDI-2 drive for thinness 30.95 12.84 30.44 11.22 1.19 0.242 0.040
EDI-2 body dissatisfaction 21.95 9.64 23.69 8.15 0.22 0.827 0.001
EDI-2 interoceptive awareness 8.92 9.31 6.77 7.13 0.72 0.475 0.015
EDI-2 bulimia 12.80 5.63 10.44 6.26 1.42 0.164 0.056
EDI-2 interpersonal distrust 16.60 7.38 16.06 7.19 0.80 0.427 0.019
EDI-2 ineffectiveness 11.90 7.01 10.38 5.25 1.35 0.187 0.051
EDI-2 maturity fears 7.45 5.67 5.00 4.35 1.16 0.254 0.038
EDI-2 perfectionism 5.15 4.68 6.50 5.39 0.02 0.981 0.000
EDI-2 impulse regulation 11.95 6.62 9.13 5.76 0.97 0.340 0.027
EDI-2 ascetic 7.20 6.01 9.50 5.80 0.59 0.557 0.010
EDI-2 social insecurity 5.90 5.06 5.94 3.99 0.97 0.338 0.027
EDI-2 total score 3.80 4.71 5.31 4.60 0.55 0.585 0.009
Body mass index (kg/m?) 6.25 2.97 5.56 3.98 0.16 0.878 0.001

Note: Duration of ED is measured as the difference between the chronological age at the arrival to the treatment unit and the onset of the ED related
problems.

Abbreviations: C-V, Cramer’s-V; df, degrees of freedom; ED, eating disorder; EDI-2, Eating disorder inventory; SD, standard deviation; 7;2, Partial eta-squared.

(Linardon et al., 2017). What is particularly striking about (Fernandez-Aranda et al., 2021; Keel & Brown, 2010). This
our findings is that our whole sample reported better is in contrast with our hypothesis of an additional bene-
treatment outcome variables compared to other studies ficial effect of Playmancer when combined with CBT, in
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TABLE 3 Comparison of the treatment outcomes at post-treatment and 2-year follow-up.

TAU + Playmancer

TAU (n = 21) (n = 16)
n % n
Post-treatment
Bad outcome 2 9.5 3
Good outcome 19 90.5 13
2-year follow-up
Bad outcome 10 47.6 11
Good outcome 11 52.4 5

% X (df=1) p Pe
18.8 0.66 0.416 0.134"
81.3

68.8 1.65 0.199 0.2117
31.3

Note: Bad outcome: dropout or non-remission. Good outcome: partial remission or good remission. Bold: effect size into the range mild-moderate (¢, > 0.10)

to high-large (¢, > 0.25).

Abbreviation: ¢., Cramer's-V coefficient.

improving treatment adherence and reducing ED
symptomatology.

However, better benefits are likely to be obtained with
some changes regarding the frequency, duration, and
number of sessions provided. When applied in the first
3 weeks of treatment, patients may still be ambivalent
about the therapy and may not be fully aware of the as-
pects that are altered by suffering from an ED. Brief
psychoeducation on the role of impulsivity in eating
symptomatology before starting treatment with Play-
mancer may also be a good approach.

4.1 | Limitations

The results of this study should be considered in light of
its limitations. The main weakness is the sample size,
especially at post-treatment. This is due to the high
dropout rate from treatment, which diminishes the sta-
tistical power analyses as well as the external validity of
the present study; for instance, those participants scoring
higher on impulsivity might have dropped out. Larger
sample sizes would have allowed the results to be sepa-
rated according to the specific ED. Furthermore, the
dichotomous classification of treatment response may be
a limitation of the present study. Future research should
also examine the reason for treatment dropout. Moreover,
it should be noted that the sample consisted exclusively
of female patients. Therefore, it would be of interest for
future studies to include the male population. It would
also have been ideal if the underweight group had had
the same number of patients with restricting AN and
binge-purging AN. Also, the self-report nature of the
trait-impulsivity and psychopathology questionnaires
may lead to certain biases. Finally, patients are randomly
allocated to TAU or TAU + Playmancer and it has to be

noted that although the duration of the treatments are
similar, the frequency of session in TAU treatment differ
between disorders: the treatment of AN patients is via day
hospital, while patients suffering from BN and BED
follow outpatient treatment.

5 | CONCLUSIONS

There is a growing interest in addressing impulsivity and
other altered features in EDs that are not usually targeted
in the most commonly used treatments for these disor-
ders. Our results provide support of previous research
and highlight the need to complementary treat impul-
sivity during ED intervention. Some aspects of trait
impulsivity have been improved after Playmancer treat-
ment. However, the present study found no significant
differences in treatment outcomes when comparing the
TAU group and the group that additionally performed a
serious videogame. Keeping this limitation in mind, our
study provides some support and additional information
on how new technological approaches could complement
the standard treatments.
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