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drug therapy, case management, and individual and group psychotherapy (not focused
on SC). Intervention group was treated with e-Motional Training®, an online program
devised for SC rehabilitation.

Statistical analysis: A descriptive analysis and parametric/non-parametric tests were
used to compare both groups at baseline. Analysis of covariance was used to compared
post—pre changes in SC between the two interventions. If the group effect was significant,
follow-up univariate test (t-test for dependent samples) was carried out in each group to
verify whether the effect was due to improvement in the intervention group or deteriora-
tion in the control group. We considered statistically significant differences with P < 0.05.

Results: Significant improvements were obtained in the intervention group in emotion
recognition and most ToM variables in comparison with the control group.

Discussion: e-Motional Training® seems to be a promising online training tool for SC defi-
cits in schizophrenia, covering the lack of similar intervention instruments in our community.

Keywords: cognition, emotional adjustment, theory of mind, schizophrenia, emocional perception

BACKGROUND

Social cognition (SC) is defined as the mental operations that underpin perceiving, interpreting, and
generating responses during social interactions, including the intentions, dispositions, and behaviors
of others (1). The Social Cognition Psychometric Evaluation study identified four core domains
of SC, namely emotion recognition (ER), social perception, theory of mind (ToM)/mental state
attribution, and attributional style (AS)/bias (2).
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In schizophrenia, negative symptoms have been associated
with poor performance in SC (3). In particular, individuals with
schizophrenia show deficiencies in ER compared with non-clinical
participants (4, 5), and these difficulties are significantly associ-
ated with symptom severity (6). These limitations are primarily
manifested in the identification of negative valence emotions,
especially the emotion of fear (7-10). Longitudinal studies have
shown that these difficulties are stable over the course of the
disease (11, 12) although there is evidence that individuals in the
remission phase perform better on ER tests than individuals who
are in the acute phase of the disorder (6). These difficulties are also
considered to have a moderate association with social functioning
of hospitalized patients (13) in comparison with outpatients (14).

Moreover, difficulties in ToM have been associated with
negative symptoms, passivity, behavioral disorders, and paranoid
symptoms (3, 15, 16). Studies have found that greater hostile
attributions (e.g., increased tendency to report guilt/hostility/
aggression in response to ambiguous social situations) correlate
with higher levels of positive symptoms, anxiety, depression, and
general emotional discomfort (17, 18).

In schizophrenia, these difficulties are associated with poorer
social functioning (19), fewer social relationships, and poorer
quality of life (5, 20). Various research studies have found that
SC serves as a mediator between neurocognition and functional
results (21) and determines the quality of interpersonal interac-
tions, which facilitates the enjoyment of recreational activities
for individuals with schizophrenia (22-25). SC is considered a
predictor of social functioning even more relevant than neu-
rocognition (19). However, these difficulties are not restricted
to schizophrenia but are also observed in other severe mental
disorders (26-28).

Patients with schizophrenia often report these difficulties.
Therefore, there is a urgent need to find new treatment strategies
to enable individuals with schizophrenia to improve these skills
(29), given that drug treatments (typical and atypical antipsy-
chotics) generally only have a marginal impact on the domains
that constitute SC and social functioning (30). Conversely, there
is evidence that SC in schizophrenia can be improved through
psychosocial intervention (29, 31-34).

In view of the significant impact of social cognitive deficits
on daily functioning, many interventions have been developed
over the past decade to ameliorate social cognitive deficits.
Some interventions using virtual reality, cognitive behavioral
techniques, and errorless learning in social skills training show
positive results in social functioning, but without specifically
targeting SC (35-38). Targeted interventions hold much promise
for improving SC, particularly ER and ToM. Improvement in
ER has been reported, particularly in facial affect recognition.
Most of these targeted interventions, such as Training of Affect
Recognition (39), Attention Shaping, or MicroExpression
Training Tool (40), focus primarily on training affect recogni-
tion with good outcomes. ToM is the second most commonly
targeted domain, with Mental-State Reasoning Training for
Social Cognitive Impairment (SoCog-MSRT) (41), Mary Eddie
Bill (MEB) (42), Emotion and ToM Imitation (43), and Theory of
Mind Intervention (44) developed to provide effective in-depth
training, but with contradictory results in this domain (45). AS

is only specifically targeted in SoCog-MSRT and MEB. Social
perception and AS appear to be more difficult to measure and
train, as evidenced by a meta-analysis that showed no significant
effects on these two domains after social cognitive training (46).
Besides video clips, cartoon comic strips, and photographs,
computerized online social cognitive games and virtual reality have
recently been utilized with high patient satisfaction (36, 37, 47).
Specifically, virtual reality has been used for social skills training,
but its application has not been yet oriented toward SC training.
e-Motional Training® 1.0 (ET) allows online self-training and
stores the data of each individual session. ET is designed follow-
ing the basic principles of neuropsychological rehabilitation in
this domain (48-50). The program aims to deliver realistic and
natural but attractive exercises of short duration without irrel-
evant stimuli or distractions, while offering continuous feedback.
ER tasks are designed with increasing difficulty, starting with
tutorials, following with eyes and mouths recognition and finally
scaling to microexpression training. An animated short film with
33 scenes is the vehicle for ToM, social perception, and AS stories.
After each scene, a series of questions including ToM, AS, and
control questions are posed. When the answer is incorrect, the
patient receives metacognitive suggestions, which lead the user
to think about the situation from a different perspective or
prompts the user to pay attention to specific aspects of the film.
The program was composed of 12 1-h sessions (the minimum
number of face-to-face sessions reported in previous studies).
Our hypothesis was that intervention with treatment as usual
(TAU) + ET results in greater improvements in the main domains
of SC and the measures of social functioning compared with TAU.
The aim of this study is therefore to assess the possible effects
of a new SC training program, e-Motional Training® 1.0 (ET), in
ER, ToM, AS, and social functioning.

METHOD

A randomized, multicenter, single-blind clinical trial was
performed. Sixty patients with schizophrenia were recruited
in Psychiatric Day Hospitals at Ourense, Corua and Vigo and
in Associations of Persons and Families with Mental Illness at
Vigo, Santiago de Compostela, Coruna and Ourense. After
recruitment, the sample was randomized in each center into two
balanced groups.

Inclusion and Exclusion Criteria

We included patients who voluntarily agreed to participate in
the study, aged 18-50 years with a diagnosis of schizophrenia
(DSM-IV TR), who were clinically stable (no acute psychotic
symptoms and not hospitalized during the last 3 months), and
who had no comorbidity with other psychiatric or neurological
diseases (International Neuropsychiatric Interview-MINI) and
excluding current substance abuse (except nicotine).

Treatment Conditions

Control Group (TAU)

All patients received drug therapy, case management, and indi-
vidual and group psychotherapy not focused on social cognitive
rehabilitation.
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Intervention Group (TAU + ET)
The intervention group received the same intervention of control
group plus 12 sessions (1 h per week) with ET®. All participants
in the intervention group completed the same number of ses-
sions. To start the intervention, the patient accessed the website
www.e-motionaltraining.com (version 1.0) and registered with a
username and password. The first four meetings (1 h each ses-
sion) were dedicated to recognizing facial emotions. This section
included a pretest and posttest, tutorials, and scaling minigames
starting with eyes and mouths and finally microexpression
(<250 ms) training. The next eight sessions (1 h each) include
watching a short, interactive animated cartoon in which a couple
invites their friends to their home for a party. As the story unfolds,
instances of miscommunication occur among the actors, causing
various emotions and mental conditions such as anger, affection,
appreciation, and jealousy. After each scene, the user is queried
about what happened, with questions about ToM (interpreting
irony, insinuations, faux pas, second-order false beliefs, etc.),
social perception (interpretation and analysis of the social situa-
tion through the visual content of each scene), and AS (the indi-
viduals’ attributions to the events, and questions such as, “What
kind of thinking would result in Cristina getting better results in
this situation?”), as well as control questions. The game provides
user feedback and, in the event of errors, can display a hyperlink
with information and metacognitive strategies, whose objective
is to help users understand the scene that they just watched.
Supervision of the ET group was conducted by the center’s staff
as a routine activity, and evaluators were blind to the assignment.
No help or guidance regarding social cognitive issues was given,
and only advice regarding computer use was provided.

Measurements

Symptoms and Cognitive Ability

Positive and Negative Symptom Scale (PANSS)

Positive and Negative Symptom Scale assesses positive and nega-
tive symptom severity (51). The scale consists of 30 items (symp-
toms) that are scored from 1 (absent) to 7 (extreme). The scale
has three subscales: positive (PANSS-P), negative (PANSS-N), and
general psychopathology (PANSS-GP).

Kaufman Brief Intelligence Test (K-BIT)

Kaufman Brief Intelligence Test provides a verbal intelligence
quotient (IQ), a non-verbal IQ, and a compound IQ that sum-
marizes the total performance on the test (52).

Social Cognition

Ekman 60 Faces Test

The test contains 60 photographs of faces with expressions of
the 6 basic emotions: anger, disgust, sadness, fear, surprise, and
happiness (53). An overall score of 60 indicates the best possible
performance, and each basic emotion also has a maximum score
of 10 points.

Hinting Task

Ten stories are presented to the patient who must infer the char-
acters actual intention when using indirect speech (54). The total
score on the test ranges from 0 to 20 (55).

Recognition of Faux Pas

The participant must recognize the embarrassing situations in the
10 faux pas’ stories, while correctly rejecting misinterpretation
of the 10 control situations (56). The test provides scores for five
variables: faux pas detection, understanding inappropriateness,
intentions, and belief and empathy (57).

E. Happé’s Strange Stories

F. Happés Strange Stories include stories containing irony and
white lies utterances (58). In each of the stories, the character says
something that should not be interpreted literally. The participant
is asked to explain why the characters said what they said.

Movie for the Assessment of Social Cognition (MASC)

A short film is shown to the participant who must answer a series
of questions regarding the ToM and emotional content depicted
in social interactions (59).

Ambiguous Intentions Hostility Questionnaire (AIHQ)

The ATHQ is an AS questionnaire to measure the biases of hostility
perception, composite blame, and aggressive response (60). The
ATHQ is composed of 15 hypothetical negative situations. Each
situation was varied in intentionality: five scenarios are accidental
(e.g., “You're dancing at a club and someone bumps into you from
behind?”), five scenarios are ambiguous (e.g., “You walk past a
bunch of teenagers at a mall and your hear them start to laugh?”),
and five scenarios are intentional (e.g., “Your neighbors are playing
loud music. You knock on the door and ask them to turn it down.
Fifteen minutes later, the music is loud again?”). First, participants
are prompted to imagine the scenario happening to them. Then,
they are asked to write down what is the reason they think that
other person (or persons) acted that way. The ATHQ yielded
hostility perception and aggressive response bias scores and a
composite blame bias score. The scales for the hostility perception
and aggressive response indices were rated by rater from 1 (“not at
all hostile”) to 5 (“very hostile”) and 1 (“not at all aggressive”) to 5
(“veryaggressive”), respectively. The composite blame score (range,
1-5.3) is an average score of subjects’ ratings of intent (range, 1-6;
rating about the degree to which the other person committed the
act on purpose), anger (range, 1-5; rating about how angry the
situation would make subject feel), and blame (range, 1-5; rating
about how much subjects blame the other person for the outcome).

Emotional Intelligence

Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT)
This test is composed of 141 items and provides a score for
emotional intelligence (EIQ), which in turn can be divided into
two domains: experiential (EEIQ) and strategic emotional intel-
ligence (SEIQ) (61). The test also provides scores for four areas of
emotional intelligence: the ability to perceive emotions accurately
(PEIQ), using emotions to facilitate thought (emotional facilita-
tion, FEIQ), understanding emotions (UEIQ), and managing
emotions (MEIQ).

Social Functioning

Social Functioning Scale (SFS)

This scale is specifically designed to assess the social functioning
of individuals with schizophrenia (62). The scale consists of seven
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subscales: social isolation/interaction, interpersonal commu-
nication, independence-execution, independence-competence,
free time, prosocial activities, and employment/occupation. We
applied the self-reported version (SFS-SR).

Sample Size

In our pilot study (63), the measure with most reduced differences
pre—post intervention was Happé’s Strange Stories with an initial
mean (+SD) of 8.20 (+3.58) that increased to 11.20 (+4.68) after
intervention. By using these measures for a power of 80% and a
confidence level of 95%, the required sample size, assuming 5%
of losses, was 30 patients in each group.

Ethical Aspects

This study has been carried out in accordance with national and
European legislation on clinical research, following international
ethical recommendations, the Declaration of Helsinki, and the
Council of Europe with regard to the Convention on Human
Rights and Biomedicine. The study has complied at all times
with the requirements established in the Spanish legislation in
the field of biomedical research, personal data protection, and
bioethics. This study was approved by the local ethics committee
(Comité de Etica e Investigacion Clinica de Galicia) (Registration
code: 2014/459) and registered in an international RCT database
(BioMed Center: ISRCTN83459317).

Statistical Analysis

Quantitative Gaussian variables were described by mean, SD, and
not Gaussian variables as median (range). The qualitative variables
were described by frequencies and percentages (%). Parametric/
non-parametric tests (Chi square for categorical variables and
Student’s ¢-test and Mann-Whitney U test for continuous vari-
ables) were used to compare both groups at baseline.

We compared post-pre changes in SC between the two inter-
ventions (TAU + e-Motional Training® vs. TAU) with an analysis
of covariance (ANCOVA), entering the change scores on each test
(Ekman, Faux Pas, Happé, Hinting, MASC, MSCEIT, and ATHQ)
as the dependent variable, treatment as the fixed group effect, and
K-BIT score as the covariate.

If the group effect was significant, follow-up univariate test
(t-test for dependent samples) was carried out in each group to
verify whether the effect was due to improvement in the interven-
tion group or deterioration in the control group.

We considered statistically significant differences with
P < 0.05. The sample size was calculated using the Epidat 4.1,
and the analyses were performed with SPSS 22.0 and R (http://
WWW.r-project.org).

RESULTS

A total of 77 participants were selected, 15 patients did not meet
inclusion criteria, and 1 suffered a relapse prior to randomization.
Finally, 61 patients were assigned to the control group (TAU)
or to the intervention group (TAU + ET) between January and
November 2015 (Figure 1). Prior to retest one patient in the
control group abandoned the study and was excluded for further
analysis.

Most of the patients recruited were men 47 (78.3%), with a
mean (+SD) global age of 39.17 years (+7.03).

There were no significant differences between the two groups
at baseline in sociodemographic variables (age, gender, and edu-
cation) compound IQ (P = 0.385) and non-verbal IQ (P = 0.143)
measured with K-BIT. However, significant differences were
observed in the verbal IQ (P = 0.042) being the scores in both
groups within the normality range (Table 1).

All participants were treated with antipsychotics, with a
mean chlorpromazine dose 634.82 (+513.01) in control group
and 564.74 (+340.19) in the intervention group. There were no
significant differences between them (P = 0.807).

To demonstrate the existence of differences in SC variables
after treatment, we compared post-pre changes between the
two interventions (TAU + e-Motional Training® vs. TAU) with
an ANCOVA, entering the change scores on each test (Ekman,
Faux Pas, Happé, Hinting, MASC, MSCEIT, and ATHQ) as the
dependent variable, treatment as the fixed group effect, and K-Bit
score as the covariate. ANCOVA results are displayed in Table 2.
These results indicate that there were statistically significant dif-
ferences in change scores between e-Motional Training® and TAU
group in Ekman’s (F = 48.805, P < 0.001) with a large effect size
(‘I’]; =0.461), Faux Pas (F = 9.728; P = 0.003) with a large size
effect (n; =0.146), Happé ToM (F = 9.447; P = 0.003) with a
large effect size (ni =0.142), Hinting (F = 14.286; P < 0.001) with
a large effect size (n; =0.200), MASC change score (F = 12.466;
P = 0.001) with a large size effect (ni =0.179), and PANSS
negative change score (F = 5.169; P = 0.027) with a moderate size
effect (n; =0.083). No differences were found in Faux Pas and
Happé control stories change scores nor in MSCEIT or PANSS
positive change scores. Finally, regarding the Ambiguous Stories
of ATHQ, only differences in aggressive bias (F = 4.405; P = 0.04)
were significant with a moderate size effect (nf7 =0.072).

Subsequently follow-up univariate tests (¢-test for dependent
samples) were carried out in ANCOVAS significant variables
confirming that the effect was due to improvement in the inter-
vention group and not to deterioration in the control group
(P < 0.001). Changes in PANSS negative (P = 0.001) and ATHQ
aggressive bias (P = 0.018) were also due to improvement in the
intervention group.

There were no differences in the seven variables of the SFS-SR.

DISCUSSION

One of the main objectives of cognitive therapy in schizophrenia
is to improve social functioning. In this regard, SC programs
seem more promising than those directed at neurocognition (29).
However, during the last decade, SC rehabilitation has been deliv-
ered in group format requiring a significant number of sessions and
specialized training for the therapists, therefore limiting its acces-
sibility (64). Bearing these questions in mind, our team designed
ET showing its feasibility in a pilot study (32). This study is the first
randomized controlled trial conducted with this program.

After treatment, the intervention group showed a significant
improvement in ER (Table 2) reaching scores posttreatment
within the normal range (65), this result is consistent with other
interventions (40, 66-68).
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Initial sample
(n=77)
Relapse Do not meet inclusion criteria
(n=1) (n=15)
Randomized
(n=61)
: + .
TAU Baseline TAU+ET Baseline
(n=31) (n=30)
Post-treatmet (n=30
BN ( ) Post-treatmet (n=30)
Note:1 dropout
FIGURE 1 | Flowchart.

TABLE 1 | Demographic and clinical characteristics of sample (N = 60).

TAU TAU + ET Global P value
Gender, n (%)
Male 23 (76.7) 24 (80.0) 47 (78.3) 0.754
Female 7 (23.3) 6 (20.0) 13 (21.7)
Education, n (%)
Primary 15 (50.0) 11(36.7 26 (43.3) 0.297
Secondary 15 (50.0) 19 (63.3) 34 (56.07)
Continuous variables, mean (+SD)
Age (years) 39.87 (+6.12) 38.47 (+7.88) 39.17 (+7.03) 0.445%
Age at first hospitalization (years) 24.93 (+7.20) 23.48 (+7.20) 24.22 (+7.18) 0.4432
Medication dose (chlorpromazine) 634.82 (+513.01) 564.74 (+340.19) 599.78 (+433.00) 0.8072
Lifetime number of hospitalizations, median (range) 2 (0-11) 1(0-12) 1(0-12) 0.331°
PANSS
PANSS-P 13.13 (+5.43) 15.83 (+6.74) 14.48 (+6.22) 0.093¢
PANSS-N 18.60 (+8.11) 17.67 (+9.12) 18.13 (+8.57) 0.6772
1Q (K-BIT)
Overall IQ 95.30 (+12.80) 101.60 (+37.30) 98.45 (+27.83) 0.385¢
Verbal 95.47 (+20.28) 104.50 (+12.16) 99.98 (+17.19) 0.0422
Non-verbal 83.17 (+24.45) 91.20 (+16.76) 87.18 (x21.17) 0.143=

Data are represented as n (%) for categorical variables, mean (+SD), and median (range). P value: Chi square test.
aStudent’s t-test.
bMann-Whitney U test.

Regarding ToM, the intervention group showed significant  intervention group did not achieve the level of competence of the
improvements at Faux Pas, Happé’s Strange Stories, Hinting Task, ~ healthy population, as was found in other studies (32, 33, 69).
and MASC (Table 2). However, even with this improvement, our Nevertheless, our study indicates that online rehabilitation of
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TABLE 2 | Results in social cognition variables.

TAU TAU + ET F P Effect size
value n,f
Mean (IC 95%) SD Mean (IC 95%) SD
Ekman pre 41.23 (38.66 to 43.80) 6.89 42.77 (40.76 to 44.77) 5.36
Ekman post 41.03 (38.17 to 43.90) 7.68 50.57 (48.15 to 52.99) 6.48
Ekman change —0.20 (-1.87 to 1.47) 4.48 7.80 (6.12 10 9.48) 4.49 48.805 <0.001 0.461
Faux Pas HC pre 18.53 (17.86 to 19.21) 1.81 16.53 (156.19t0 17.88) 3.60
Faux Pas HC post 18.47 (17.62 to 19.31) 2.27 17.60 (16.55 to 18.65) 2.80
Faux Pas HC Change —-0.07 (-0.81 t0 0.68) 2.00 1.07 (0.29 to 1.84) 2.08 4.022 0.050 0.066
Faux Pas pre 27.37 (21.50 to 33.23) 15.71 28.97 (23.72 t0 34.21) 14.05
Faux Pas post 28.47 (22.61 10 34.32) 15.69 37.10 (31.63 to 42.57) 14.64
Faux Pas change 1.10 (-1.51t0 3.71) 6.98 8.13 (4.60 to 11.67) 9.47 9.728 0.003 0.146
Happé TOM pre 8.63 (7.10t0 10.17) 412 8.13 (6.86 to 9.40) 3.40
Happé TOM post 9.20 (7.64 t0 10.76) 417 10.80 (9.38 t0 12.22) 3.81
Happé TOM change 0.57 (-0.36 to 1.49) 2.47 2.67 (1.58t0 3.75) 2.90 9.447 0.003 0.142
Happé HC pre 9.07 (7.65 to 10.48) 3.79 8.77 (7.56 t0 9.97) 3.22
Happé HC post 10.00 (8.66 to 11.34) 3.59 10.60 (9.42 t0 11.78) 3.16
Happé HC change 0.93 (-0.07 to 1.94) 2.69 1.83(0.75 t0 2.92) 2.90 1.708 0.197 0.029
Hinting pre 15.23 (14.12 to 16.35) 2.98 13.60 (11.80 to 15.40) 4.83
Hinting post 15.60 (14.43 to 16.77) 3.14 16.63 (15.15t0 18.12) 3.98
Hinting change 0.37 (-0.32 to 1.06) 1.85 3.03 (1.79 t0 4.28) 3.34 14.286 <0.001 0.200
MASC pre 21.97 (19.71 t0 24.23) 6.05 23.17 (21.47 t0 24.87) 4.55
MASC post 21.97 (19.81 10 24.12) 5.77 26.23 (24.28 t0 28.19) 5.23
MASC change 0.00 (-1.22 to 1.22) 3.26 3.07 (1.84 to 4.30) 3.29 12.466 0.001 0.179
MSCIT pre 91.80 (86.76 to 96.84) 13.50 94.83 (90.07 to 99.58) 12.50
MSCIT post 90.80 (86.06 to 95.54) 12.69 95.60 (91.14 to 100.06) 11.94
MSCIT change —1.00 (-3.95to 1.95) 7.91 0.03 (—2.55 10 2.62) 6.80 0.315 0.577 0.006
PANSS-P pre 13.13 (11.11 to 15.16) 5.42 15.83 (13.32 to 18.35) 6.74
PANSS-P post 12.03 (10.18 to 13.88) 4.95 14.77 (12.28 to 17.25) 6.65
PANSS-P change —1.10 (-1.63 t0—-0.57) 1.42 —1.07 (-2.56 t0 0.42) 3.99 0.002 0.967 <0.001
PANSS-N pre 18.60 (15.57 to 21.63) 8.11 17.67 (14.26 to 21.07) 9.12
PANSS-N post 17.50 (14.65 to 20.35) 7.63 13.87 (11.39 to 16.34) 6.63
PANSS-N change —1.10 (-2.47 t0 0.27) 3.67 —3.80 (-5.85 to —1.75) 5.49 5.169 0.027 0.083

complex domains of ToM is possible and also that our training
strategies are in the correct path.

Unfortunately, the ANCOVA results in AS only show changes
in the Aggressive bias of ambiguous scenes with a reduced effect
size. However, this is no surprising because the metacognitive
instructions delivered with our ToM short film are not focused on
AS and should perhaps deserve a specific module. Nevertheless,
the absence of positive results in this domain is consistent with
other studies (28, 70).

Furthermore, there were no differences in terms of emotional
intelligence assessed with MSCEIT after the intervention, as we
can see in Table 2, the pretests in both groups were in the normal
range [on the MSCEIT’s IQ-like scale with a mean of 100 and a SD
of 15, a respondent would have to get a score higher than 116 or
lower than 84 to be statistically significantly (P < 0.05) above or
below average]; therefore, the instrument seemed unable to detect
impairments in ER or ToM nor changes after treatment, a find-
ing also consistent with previous studies (33, 47, 70). For a more
detailed review on the concerns over the MSCEIT’s validity, see
Maul (2012) (71).

Finally, there was a reduction in PANSS-negative change score
(Table 2) in the intervention group, suggesting an eventual effect
of the intervention in reducing negative symptoms (3).

In conclusion, e-Motional Training® is one of the first online
programs that has shown its usefulness in the training of the most
studied SC domains. Compared with other available programs

(28, 72), this program allows online self-training and follow-up
by therapists, thus filling the lack of similar intervention instru-
ments in our community.

Our study has a number of limitations, including the fact
that most participants in the sample underwent drug treat-
ment; therefore, we do not know whether the relationships
found in this study can be replicated in other populations,
including individuals who refuse to undergo treatment. Most
of the participants in our sample had a diagnosis of chronic
stable schizophrenia; therefore, we ignore the performance and
feasibility of ET in first episodes or in individuals at high risk
for psychosis. Moreover, the majority of the study participants
were men, and therefore, the generalizability of the results must
be regarded with caution. However, it is a well-known fact
that schizophrenia is more severe in men than in women, and
therefore, day hospitals and day centers are more frequented by
men than women (73).

Regarding participation remarkably, attendance in our sample
was perfect. Although this fact could be surprising, it is worth
noting that research studies in schizophrenia in our commu-
nity are scarce, and therefore, it is easier to raise the interest of
patients as well as therapists and evaluators, especially if the active
treatment is a computerized online program with an attractive
interface, cognitively not demanding and allowing self-training,
factors that should be taken into account to explain the adherence
of patients during the study.

Frontiers in Psychiatry | www.frontiersin.org

February 2018 | Volume 9 | Article 40


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive

Marofo Souto et al.

RCT with e-MotionalTraining®

Regarding our results on social functioning, measured with the
SFS-SR, the lack of significance of our findings should be consid-
ered in the light of the following facts: given that chronic patients
have insight and metacognitive deficits, using a self-evaluated scale
to measure social functioning was not the best idea. Moreover,
it seems to us that social functioning has to be the goal but
probably a standard too high for computerized interventions.
This is a common place in other clinical domains, for instance
in Alzheimer’, where generalizability of computerized inter-
ventions to daily living is currently absent (74). Our aim is to
create an online tool for helping patients to practice ER and
ToM interactions but by no means to substitute group therapy
or social skills training. In our opinion, computerized tools
give the patients the opportunity to drill and practice skills
hardly rehearsable outside the virtual realm, but at least in
chronic cases, these skills should be trained in vivo in protected
environments before aspiring to show generalization in the
real world.

Finally, the study was conducted vs. TAU and not vs. another
active condition. This is obviously not the best design, but our
inspiration was based in recent studies in SC rehabilitation both
in group therapy and with computerized tools (32, 35, 75-79).
However, it must be taken into account that there is a scarcity of
data regarding efficacy of computerized programs for SC and that
comparing at this point a computerized tool with group strategies
seems at least to us unfair.

In terms of the program’s future, version 2.0 is now available,
including version 1.0 games and ER tasks devised to improve
processing speed, mimicry abilities, and prosodic recogni-
tion. Regarding ToM, a short film with real actors and a 2.5 h
gameplay graphic adventure with puzzles on ToM and moral
dilemmas have been included, and their aim is to offer a gradual
and longer training maintaining the attention of patients and
their will to improve. The environment has been created with
game mechanics, and it has metacognitive hyperlinks designed
for self-training.

REFERENCES

1. Green ME Penn DL, Bentall R, Carpenter WT, Gaebel W, Gur RC, et al. Social
cognition in schizophrenia: an NIMH workshop on definitions, assessment,
and research opportunities. Schizophr Bull (2008) 34(6):1211-20. doi:10.1093/
schbul/sbm145

2. Pinkham AE, Harvey PD, Penn DL. Social cognition psychometric evaluation:
results of the Final Validation Study. Schizophr Bull (2017). doi:10.1093/schbul/
sbx117

3. Green MF, Olivier B, Crawley JN, Penn DL, Silverstein S. Social cognition
in schizophrenia: recommendations from the measurement and treatment
research to improve cognition in schizophrenia new approaches conference.
Schizophr Bull (2005) 31(4):882-7. doi:10.1093/schbul/sbi049

4. Lysaker PH, Gumley A, Luedtke B, Buck KD, Ringer JM, Olesek K, et al. Social
cognition and metacognition in schizophrenia: evidence of their independence
and linkage with outcomes. Acta Psychiatr Scand (2013) 127(3):239247.
doi:10.1111/acps.12012

5. Pinkham AE, Penn DL, Perkins DO, Lieberman J. Implications for the neural
basis of social cognition for the study of schizophrenia. Am ] Psychiatry (2003)
160(5):815-24. doi:10.1176/appi.ajp.160.5.815

6. Hooker C, Park S. Emotion processing and its relationship to social functioning
in schizophrenia patients. Psychiatry Res (2002) 112(1):41-50. doi:10.1016/
S01651781(02)00177-4

ETHICS STATEMENT

The study was approved by the Clinical Research Ethics Committee
of Galicia (EC) and met all applicable ethical and legal standards
(registration code 2014/459) and it has been registered in BioMed
Center an international RCT database (ISRCTN83459317).

AUTHOR CONTRIBUTIONS

AGC (principal investigator), YMS, and MVC are the creators of
e-Motional Training. YMS, MVC, and AGC designed the study,
selected participants, applied the intervention, extracted data,
and supervised the study. FDL participated in patient selection
and in obtaining and extracting data, and MRA and RM reviewed
the manuscript. Moreover, RM contributed to perform statistical
analysis and writing of the final version. The manuscript was
authored by YMS, MVC, and AGC. All the authors have had full
access to data in the study, have personally reviewed the manu-
script, and gave final approval of the version attached.

ACKNOWLEDGMENTS

We would like to thank the following patient’s associations: APEM,
DOA, Virxe da Cerca and MOREA for their collaboration. Maria
Teresa Alves (MSci) for her statistical support and Dr. Diaz del Valle,
Dr. Serrano, Dr. Paramo, and Dr. Olivares for their help. The project
was80% funded by the Galician Department of Health with European
Regional Development Funds through the PRIS program (Program
for the precommercial development of Research results of the public
health System of Galicia). It has also received the Siota Grant VIII
Edition of the College of Psychologists of Galicia, the 2013 Biannual
Grant of the Medical- Surgical Academy of Ourense, the II Spanish
National award Innova-eVia 2015, and the National Award for the
Best Videogame of Health at e-Health Spanish Congress in Madrid
2016. Finally the authors would like to express their gratitute to the
referees for their comments that help to improve the manuscript.

7. Maat A, van Montfort SJ, de Nijs J, Derks EM, Kahn RS, Linszen DH,
et al. Emotion processing in schizophrenia is state and trait dependent.
Schizophr Res (2015) 161(2-3):392-8. d0i:10.1016/j.schres.2014.11.027

8. Edwards J, Pattison PE, Jackson HJ, Wales RJ. Facial affect and affective
prosody recognition in first-episode schizophrenia. Schizophr Res (2001)
48(2-3):235-53. d0i:10.1016/50920-9964(00)00099-2

9. Evangeli M, Broks P. Face processing in schizophrenia: parallels with the
effects of amygdala damage. Cogn Neuropsychiatry (2000) 5(2):81-104.
doi:10.1080/135468000395754

10. Kohler CG, Bilker W, Hagendoorn M, Gur RE, Gur RC. Emotion recognition
deficit in schizophrenia: association with symptomatology and cognition. Biol
Psychiatry (2000) 48:127-36. doi:10.1016/S0006-3223(00)00847-7

11. Erol A, Putgul G, Kosger E Ersoy B. Facial emotion recognition in schizophre-
nia: the impact of gender. Psychiatry Investig (2013) 10(1):69-74. doi:10.4306/
pi.2013.10.1.69

12. Amminger GP, Schifer MR, Klier CM, Schlogelhofer M, Mossaheb N,
Thompson A, et al. Facial and vocal affect perception in people at ultra-high
risk of psychosis, first-episode schizophrenia and healthy controls. Early Interv
Psychiatry (2012) 6(4):450-4. doi:10.1111/§.1751-7893.2012.00362.x

13. Vohs JL, Lysaker PH, Francis MM, Hamm J, Buck KD, Olesek K, et al.
Metacognition, social cognition, and symptoms in patients with first episode
and prolonged psychoses. Schizophr Res (2014) 153(1-3):54-9. doi:10.1016/j.
schres.2014.01.012

Frontiers in Psychiatry | www.frontiersin.org

February 2018 | Volume 9 | Article 40


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.1093/schbul/sbm145
https://doi.org/10.1093/schbul/sbm145
https://doi.org/10.1093/schbul/sbx117
https://doi.org/10.1093/schbul/sbx117
https://doi.org/10.1093/schbul/sbi049
https://doi.org/10.1111/acps.12012
https://doi.org/10.1176/appi.ajp.160.5.815
https://doi.org/10.1016/S01651781(02)00177-4
https://doi.org/10.1016/S01651781(02)00177-4
https://doi.org/10.1016/j.schres.2014.11.027
https://doi.org/10.1016/S0920-9964(00)00099-2
https://doi.org/10.1080/135468000395754
https://doi.org/10.1016/S0006-3223(00)00847-7
https://doi.org/10.4306/pi.2013.10.1.69
https://doi.org/10.4306/pi.2013.10.1.69
https://doi.org/10.1111/j.1751-7893.2012.00362.x
https://doi.org/10.1016/j.schres.2014.01.012
https://doi.org/10.1016/j.schres.2014.01.012

Marofo Souto et al.

RCT with e-MotionalTraining®

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

33.

Penn DL, Spaulding W, Reed D, Sullivan M. The relationship of social
cognition to ward behavior in chronic schizophrenia. Schizophr Res (1996)
20(3):327-35. d0i:10.1016/0920-9964(96)00010-2

Thnen G, Penn DL, Corrigan PW, Martin J. Social perception and social skill
in schizophrenia. Psychiatry Res (1998) 80:275-86. doi:10.1016/S0165-1781
(98)00079-1

Frith C, Corcoran R. Exploring “theory of mind” in people with schizophrenia.
Psychol Med (1996) 26(3):521-30. doi:10.1017/50033291700035601

Horan WP, Green MF Treatment social cognition in schizophrenia: current
status and future directions. Schizophr Res (2017). doi:10.1016/j.schres.
2017.07.013

Buck BE, Healey KM, Gagen EC, Roberts DL, Penn DL. Social cognition
in schizophrenia: factor structure, clinical and functional correlates. ] Ment
Health (2016) 8237:1-8. doi:10.3109/09638237.2015.1124397

Flood AM, Julian Hare D, Wallis P. An investigation into social informa-
tion processing in young people with Asperger syndrome. Autism (2011)
15(5):601-24. doi:10.1177/1362361310387803

Fett AK]J, Viechtbauer W, Dominguez MD, Penn DL, van Os J, Krabbendam L.
The relationship between neurocognition and social cognition with functional
outcomes in schizophrenia: a meta-analysis. Neurosci Biobehav Rev (2011)
35(3):573-88. doi:10.1016/j.neubiorev.2010.07.001

Couture SM, Penn DL, Roberts DL. The functional significance of social cog-
nition in schizophrenia: a review. Schizophr Bull (2006) 32(Suppl 1):544-63.
doi:10.1093/schbul/sb1029

Schmidt SJ, Mueller DR, Roder V. Social cognition as a mediator variable
between neurocognition and functional outcome in schizophrenia: empi-
rical review and new results by structural equation modeling. Schizophr Bull
(2011) 37(Suppl 2):541-54. doi:10.1093/schbul/sbr079

Couture S, Granholm E, Fish S. A path model investigation of neurocognition,
theory of mind, social competence, negative symptoms and real-world func-
tioning in schizophrenia. Schizophr Res (2011) 125(2-3):152-60. d0i:10.1016/j.
schres.2010.09.020.A

Addington J, Saeedi H, Addington D. Influence of social perception and
social knowledge on cognitive and social functioning in early psychosis.
Br ] Psychiatry (2006) 189:373-8. d0i:10.1192/bjp.bp.105.021022

Vauth R, Riisch N, Wirtz M, Corrigan PW. Does social cognition influence
the relation between neurocognitive deficits and vocational functioning in
schizophrenia? Psychiatry Res (2004) 128(2):155-65. doi:10.1016/j.psychres.
2004.05.018

Berry K, Bucci S, Kinderman P, Emsley R, Corcoran R. An investigation
of attributional style, theory of mind and executive functioning in acute
paranoie and remission. Psychiatry Res (2015) 226(1):84-90. doi:10.1016/j.
psychres.2014.12.009

Fretland RA, Andersson S, Sundet K, Andreassen OA, Melle I, Vaskinn A.
Theory of mind in schizophrenia: error types and associations with symptoms.
Schizophr Res (2015) 162(3):42-6. doi:10.1016/j.schres.2015.01.024

Lahera G, Benito A, Montes JM, Fernandez-Liria A, Olbert CM, Penn DL.
Social cognition and interaction training (SCIT) for outpatients with bipolar
disorder. ] Affect Disord (2013) 146(1):132-6. doi:10.1016/j.jad.2012.06.032
Sparks A, McDonald S, Lino B, O’Donnell M, Green MJ. Social cognition,
empathy and functional outcome in schizophrenia. Schizophr Res (2010)
122(1-3):172-8. d0i:10.1016/j.schres.2010.06.011

Wolwer W, Frommann N. Social-cognitive remediation in schizophrenia:
generalization of effects of the training of affect recognition (TAR). Schizophr
Bull (2011) 37(Suppl 2):63-70. doi:10.1093/schbul/sbr071

Hempel R], Dekker JA, van Beveren NJ, Tulen JH, Hengeveld MW. The effect
of antipsychotic medication on facial affect recognition in schizophrenia: a
review. Psychiatry Res (2010) 178(1):1-9. doi:10.1016/j.psychres.2008.07.025
Roberts DL, Combs DR, Willoughby M, Mintz ], Gibson C, Rupp B, et al.
A randomized, controlled trial of Social Cognition and Interaction Training
(SCIT) for outpatients with schizophrenia spectrum disorders. Br ] Clin
Psychol (2014) 53(3):281-98. doi:10.1111/bjc.12044

Fernandez-Gonzalo S, Turon M, Jodar M, Pousa E, Hernandez Rambla C,
Palao D. A new computerized cognitive and social cognition training spe-
cifically designed for patients with schizophrenia/schizoaffective disorder
in early stages of illness: a pilot study. Psychiatry Res (2015) 228(3):501-9.
doi:10.1016/j.psychres.2015.06.007

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Lindenmayer JP, McGurk SR, Khan A, Kaushik S, Thanju A, Hoffman L, et al.
Improving social cognition in schizophrenia: a pilot intervention combining
computerized social cognition training with cognitive remediation. Schizophr
Bull (2013) 39(3):507-17. doi:10.1093/schbul/sbs120

Granholm E, McQuaid JR, McClure FS, Link PC, Perivoliotis D, Gottlieb JD,
et al. Randomized controlled trial of cognitive behavioral social skills training
for older people with schizophrenia: 12-month follow-up. J Clin Psychiatry
(2007) 68(5):730-7. doi:10.4088/JCP.v68n0510

Park KM, Ku J, Choi SH, Jang HJ, Park JY, Kim SI, et al. A virtual reality
application in role plays of social skills training for schizophrenia: a random-
ized, controlled trial. Psychiatry Res (2011) 189(2):166-72. doi:10.1016/j.
psychres.2011.04.003

Rus-Calafell M, Gutiérrez-Maldonado J, Ribas-Sabaté J. A virtual reality-
integrated program for improving social skills in patients with schizophrenia:
a pilot study. J Behav Ther Exp Psychiatry (2014) 45(1):81-9. doi:10.1016/j.
jbtep.2013.09.002

Seo JM, Ahn S, Byun EK, Kim CK. Social skills training as nursing interven-
tion to improve the social skills and self-esteem of inpatients with chronic
schizophrenia. Arch Psychiatr Nurs (2007) 21(6):317-26. doi:10.1016/j.
apnu.2006.09.005

Drusch K, Stroth S, Kamp D, Frommann N, Wolwer W. Effects of Training
of Affect Recognition on the recognition and visual exploration of emotional
faces in schizophrenia. Schizophr Res (2014) 159(2-3):485-90. doi:10.1016/j.
schres.2014.09.003

Russell TA, Chu E, Phillips ML. A pilot study to investigate the effectiveness
of emotion recognition remediation in schizophrenia using the micro-
expression training tool. Br ] Clin Psychol (2006) 45(Pt 4):579-83. doi:10.1348/
014466505X90866

Marsh P, Langdon R, McGuire J, Harris A, Polito V, Coltheart M.
An open clinical trial assessing a novel training program for social cognitive
impairment in schizophrenia. Australas Psychiatry (2013) 21(2):122-6.
doi:10.1177/1039856213475683

Roberts DL, Kleinlein P, Stevens B. An alternative to generating alternative
interpretations in social cognitive therapy for psychosis. Behav Cogn
Psychother (2012) 40(4):491-5. d0i:10.1017/51352465812000082

Mazza M, Lucci G, Pacitti F, Pino MC, Mariano M, Casacchia M, et al. Could
schizophrenic subjects improve their social cognition abilities only with
observation and imitation of social situations? Neuropsychol Rehabil (2010)
20(5):675-703. doi:10.1080/09602011.2010.486284

Bechi M, Spangaro M, Bosia M, Zanoletti A, Fresi F, Buonocore M, et al.
Theory of Mind intervention for outpatients with schizophrenia. Neuropsychol
Rehabil (2013) 23(3):383-400. d0i:10.1080/09602011.2012.762751

Tan BL, Lee SA, Lee J. Social cognitive interventions for people with schizo-
phrenia: a systematic review. Asian ] Psychiatr (2016). doi:10.1016/j.ajp.2016.
06.013

Kurtz MM, Richardson CL. Social cognitive training for schizophrenia: a
meta analytic investigation of controlled research. Schizophr Bull (2012)
38(5):1092-104. doi:10.1093/schbul/sbr036

Nahum M, Fisher M, Loewy R, Poelke G, Ventura J, Nuechterlein KH, et al.
A novel, online social cognitive training program for young adults with schizo-
phrenia: a pilot study. Schizophr Res Cogn (2014) 1(1):e11-9. doi:10.1016/j.
5c0g.2014.01.003

Brenner HD, Hodel B, Kube G, Roder V. [Cognitive therapy of schizo-
phrenic patients:problem analysis and empirical results]. Nervenarzt (1987)
58(2):72-83.

Ochsner KN. The social-emotional processing stream: five core constructs
and their translational potential for schizophrenia and beyond. Biol Psychiatry
(2008) 64(1):48-61. doi:10.1016/j.biopsych.2008.04.024

Zubin J, Spring B. Vulnerability - a new view of schizophrenia. ] Abnorm
Psychol (1977) 86(2):103-26. d0i:10.1037/0021-843X.86.2.103

Kay SR, Fiszbein A, Qpjer LA. The positive and negative syndrome scale (
PANSS) for schizophrenia. Schizophr Bull (1987) 13(2):261-76.

Cordero A, Calonge I. K-BIT, Test Breve de Inteligencia de Kaufman Adaptacion
espafiola. 2nd ed. Madrid: TEA Ediciones (1996).

Young A, Perrett D, Calde A, Sprengelmeyer R, Ekman P. Facial Expressions
of Emotion: Stimuli and Tests (FEEST). Bury St Edmunds: Thames Valley Test
Company (2002).

Frontiers in Psychiatry | www.frontiersin.org

February 2018 | Volume 9 | Article 40


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.1016/0920-9964(96)00010-2
https://doi.org/10.1016/S0165-1781
(98)00079-1
https://doi.org/10.1016/S0165-1781
(98)00079-1
https://doi.org/10.1017/S0033291700035601
https://doi.org/10.1016/j.schres.
2017.07.013
https://doi.org/10.1016/j.schres.
2017.07.013
https://doi.org/10.3109/09638237.2015.1124397
https://doi.org/10.1177/1362361310387803
https://doi.org/10.1016/j.neubiorev.2010.07.001
https://doi.org/10.1093/schbul/sbl029
https://doi.org/10.1093/schbul/sbr079
https://doi.org/10.1016/j.
schres.2010.09.020.A
https://doi.org/10.1016/j.
schres.2010.09.020.A
https://doi.org/10.1192/bjp.bp.105.021022
https://doi.org/10.1016/j.psychres.
2004.05.018
https://doi.org/10.1016/j.psychres.
2004.05.018
https://doi.org/10.1016/j.psychres.2014.12.009
https://doi.org/10.1016/j.psychres.2014.12.009
https://doi.org/10.1016/j.schres.2015.01.024
https://doi.org/10.1016/j.jad.2012.06.032
https://doi.org/10.1016/j.schres.2010.06.011
https://doi.org/10.1093/schbul/sbr071
https://doi.org/10.1016/j.psychres.2008.07.025
https://doi.org/10.1111/bjc.12044
https://doi.org/10.1016/j.psychres.2015.06.007
https://doi.org/10.1093/schbul/sbs120
https://doi.org/10.4088/JCP.v68n0510
https://doi.org/10.1016/j.psychres.2011.04.003
https://doi.org/10.1016/j.psychres.2011.04.003
https://doi.org/10.1016/j.jbtep.2013.09.002
https://doi.org/10.1016/j.jbtep.2013.09.002
https://doi.org/10.1016/j.apnu.2006.09.005
https://doi.org/10.1016/j.apnu.2006.09.005
https://doi.org/10.1016/j.schres.2014.09.003
https://doi.org/10.1016/j.schres.2014.09.003
https://doi.org/10.1348/
014466505X90866
https://doi.org/10.1348/
014466505X90866
https://doi.org/10.1177/1039856213475683
https://doi.org/10.1017/S1352465812000082
https://doi.org/10.1080/09602011.2010.486284
https://doi.org/10.1080/09602011.2012.762751
https://doi.org/10.1016/j.ajp.2016.06.013
https://doi.org/10.1016/j.ajp.2016.06.013
https://doi.org/10.1093/schbul/sbr036
https://doi.org/10.1016/j.scog.2014.01.003
https://doi.org/10.1016/j.scog.2014.01.003
https://doi.org/10.1016/j.biopsych.2008.04.024
https://doi.org/10.1037/0021-843X.86.2.103

Marofo Souto et al.

RCT with e-MotionalTraining®

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Gil D, Fernandez-Modamio M, Bengochea R, Arrieta M. Adaptacion al
espanol de la prueba de teoria de la mente Hinting Task. Rev Psiquiatr Salud
Ment (2012) 5(2):79-88. doi:10.1016/j.rpsm.2011.11.004

Janssen I, Krabbendam L, Jolles J, van Os J. Alterations in theory of mind in
patients with schizophrenia and non-psychotic relatives. Acta Psychiatr Scand
(2003) 108(2):110117. doi:10.1034/j.1600-0447.2003.00092.x

Baron-Cohen S, Jolliffe T, Mortimore C, Robertson M. Another advanced
test of theory of mind: evidence from very high functioning adults with
autism or asperger syndrome. J Child Psychol Psychiatry (1997) 38(7):813-22.
doi:10.1111/j.1469-7610.1997.tb01599.x

Stone V. Faux Pas Recognition Test (Adult Version) Created by Valerie Stone &
Simon Baron Cohen Correct Citations for Use of This Test. (2002). p. 407-18.
Available from: http://docs.autismresearchcentre.com/tests/FauxPas_Adult.pdf
Pousa E. Measurement of Theory of Mind in Healthy Adolescents: Translation
and Cultural Adaptation of E. Happé’s Theory of Mind Stories. Barcelona: Tesis
Doctoral, Universidad Auténoma de Barcelona (1999).

Lahera G, Boada L, Pousa E, Mirapeix I, Morén-Nozaleda G, Marinas L, et al.
Movie for the Assessment of Social Cognition (MASC): Spanish validation.
J Autism Dev Disord (2014) 44(8):1886-96. doi:10.1007/s10803-014-2061-6
Combs DR, Penn DL, Wicher M, Waldheter E. The Ambiguous Intentions
Hostility Questionnaire (AIHQ): a new measure for evaluating hostile
social-cognitive biases in paranoia. Cogn Neuropsychiatry (2007) 12(2):
128-43. d0i:10.1080/13546800600787854

Extremera N, Ferndndez-Berrocal P. Adaptacion Espariola Del Test de Inteligencia
Emocional de Mayer-Salovey-Caruso (MSCEIT): Manual Y Cuadernillo.
Madrid: TEA (2009).

Torres A, Olivares J. Validacion en castellano de la Social Functioning Scales
(Escala de Funcionamiento Social). Actas Esp Psiquiatr (2005) 33:216-20.
Vazquez-Campo M, Marono Y, Lahera G, Mateos R, Garcia-Caballero A.
e-motional training®: pilot study on a novel online training program on social
cognition for patients with schizophrenia. Schizophr Res Cogn (2016) 4:10-7.
doi:10.1016/j.sc0g.2015.11.007

Roberts DL, Penn DL, Labate D, Margolis SA, Sterne A. Transportability
and feasibility of Social Cognition and Interaction Training (SCIT) in
community settings. Behav Cogn Psychother (2010) 38(1):35-47. doi:10.1017/
$1352465809990464

Dodich A, Cerami C, Canessa N, Crespi C, Marcone A, Arpone M, et al.
Emotion recognition from facial expressions: a normative study of the Ekman
60-Faces Test in the Italian population. Neurol Sci (2014) 35(7):10151021.
doi:10.1007/s10072-014-1631-x

Marsh PJ, Luckett G, Russell T, Coltheart M, Green MJ. Effects of facial
emotion recognition remediation on visual scanning of novel face stimuli.
Schizophr Res (2012) 141(2-3):234-40. doi:10.1016/j.schres.2012.08.006
Koelkebeck K, Kohl W, Luettgenau J, Triantafillou S, Ohrmann P, Satoh S, et al.
Benefits of using culturally unfamiliar stimuli in ambiguous emotion identifi-
cation: a cross-cultural study. Psychiatry Res (2015) 228:39-45. doi:10.1016/j.
psychres.2015.04.005

Gohar S, Hamdi E, El Ray L, Horan W, Green M. Adapting and evaluating a
social cognitive remediation program for schizophrenia in Arabic. Schizophr
Res (2013) 148(13):12-7. doi:10.1016/j.schres.2013.05.008

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Peyroux E, Franck N. Improving social cognition in people with schizophrenia
with RC2S: two single-case studies. Front Psychiatry (2016) 7:66. doi:10.3389/
fpsyt.2016.00066

Rocha N, Queirés C. Metacognitive and social cognition training (MSCT)
in schizophrenia: a preliminary efficacy study. Schizophr Res (2013)
150(1):64-8. doi:10.1016/j.schres.2013.07.057

Maul A. Examining the structure of emotional intelligence at the item level:
new perspectives, new conclusions. Cogn Emot (2012) 26(3):503-20. doi:10.1
080/02699931.2011.588690

Kleinlein P. Social Cognition and Interaction Training (SCIT) for individuals
with schizophrenia spectrum disorders in outpatient treatment settings.
(2010). Available from: http://digitalcommons.unl.edu/psychdiss/18/
Aleman A, Kahn RS, Selten JP. Sex differences in the risk of schizophrenia:
evidence from metaanalysis. Arch Gen Psychiatry (2003) 60(6):565-71.
doi:10.1001/archpsyc.60.6.565

Hill NT, Mowszowski L, Naismith SL, Chadwick VL, Valenzuela M, Lampit A.
Computerized cognitive training in older adults with mild cognitive impair-
ment or dementia: a systematic review and meta-analysis. Am ] Psychiatry
(2017) 174(4):329-40. doi:10.1176/appi.ajp.2016.16030360

Mueller DR, Schmidt SJ, Roder V. One-year randomized controlled trial and
follow up of integrated neurocognitive therapy for schizophrenia outpatients.
Schizophr Bull (2015) 41(3):604-16. doi:10.1093/schbul/sbu223

Sachs G, Winklbaur B, Jagsch R, Lasser I, Kryspin-Exner I, Frommann N,
et al. Training of affect recognition (TAR) in schizophrenia - impact on
functional outcome. Schizophr Res (2012) 138(2-3):262-7. doi:10.1016/j.
schres.2012.03.005

Wang Y, Roberts DL, Xu B, Cao R, Yan M, Jiang Q. Social cognition and
interaction training for patients with stable schizophrenia in Chinese com-
munity settings. Psychiatry Res (2013) 210(3):751-5. doi:10.1016/j.psychres.
2013.08.038

Combs DR, Elerson K, Penn DL, Tiegreen JA, Nelson A, Ledet SN, et al.
Stability and generalization of Social Cognition and Interaction Training
(SCIT) for schizophrenia: six-month follow-up results. Schizophr Res (2009)
112(1-3):196-7. doi:10.1016/j.schres.2009.04.010

Roberts DL, Penn DL. Social cognition and interaction training (SCIT) for
outpatients with schizophrenia: a preliminary study. Psychiatry Res (2009)
166(2-3):141-7. doi:10.1016/j.psychres.2008.02.007

Conflict of Interest Statement: AC, YS, and MC are the intellectual authors of
e-Motional Training® 1.0, a program funded by the Galician Department through
the PRIS program, whose objective is to generate a spin-off.

Copyright © 2018 Marofio Souto, Vizquez Campo, Diaz Llenderrozas, Rodriguez
Alvarez, Mateos and Garcia Caballero. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Psychiatry | www.frontiersin.org

February 2018 | Volume 9 | Article 40


http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.1016/j.rpsm.2011.11.004
https://doi.org/10.1034/j.1600-0447.2003.00092.x
https://doi.org/10.1111/j.1469-7610.1997.tb01599.x
http://docs.autismresearchcentre.com/tests/FauxPas_Adult.pdf
https://doi.org/10.1007/s10803-014-2061-6
https://doi.org/10.1080/13546800600787854
https://doi.org/10.1016/j.scog.2015.11.007
https://doi.org/10.1017/S1352465809990464
https://doi.org/10.1017/S1352465809990464
https://doi.org/10.1007/s10072-014-1631-x
https://doi.org/10.1016/j.schres.2012.08.006
https://doi.org/10.1016/j.psychres.2015.04.005
https://doi.org/10.1016/j.psychres.2015.04.005
https://doi.org/10.1016/j.schres.2013.05.008
https://doi.org/10.3389/fpsyt.2016.00066
https://doi.org/10.3389/fpsyt.2016.00066
https://doi.org/10.1016/j.schres.2013.07.057
https://doi.org/10.1080/02699931.2011.588690
https://doi.org/10.1080/02699931.2011.588690
http://digitalcommons.unl.edu/psychdiss/18/
https://doi.org/10.1001/archpsyc.60.6.565
https://doi.org/10.1176/appi.ajp.2016.16030360
https://doi.org/10.1093/schbul/sbu223
https://doi.org/10.1016/j.schres.2012.03.005
https://doi.org/10.1016/j.schres.2012.03.005
https://doi.org/10.1016/j.psychres.
2013.08.038
https://doi.org/10.1016/j.psychres.
2013.08.038
https://doi.org/10.1016/j.schres.2009.04.010
https://doi.org/10.1016/j.psychres.2008.02.007
http://creativecommons.org/licenses/by/4.0/

	Randomized Clinical Trial with e-MotionalTraining® 1.0 for Social Cognition Rehabilitation in Schizophrenia
	Background
	Method
	Inclusion and Exclusion Criteria
	Treatment Conditions
	Control Group (TAU)
	Intervention Group (TAU + ET)

	Measurements
	Symptoms and Cognitive Ability
	Positive and Negative Symptom Scale (PANSS)
	Kaufman Brief Intelligence Test (K-BIT)

	Social Cognition
	Ekman 60 Faces Test
	Hinting Task
	Recognition of Faux Pas
	F. Happé’s Strange Stories
	Movie for the Assessment of Social Cognition (MASC)
	Ambiguous Intentions Hostility Questionnaire (AIHQ)

	Emotional Intelligence
	Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT)

	Social Functioning
	Social Functioning Scale (SFS)


	Sample Size
	Ethical Aspects
	Statistical Analysis

	Results
	Discussion
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


