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Abstract
Objective: Social cognition is recognized to be a deficit in individuals suffering from schizophrenia. Numerous studies have explored the relationship between social cognition and social functioning in outpatients with schizophrenia
through the use of different social cognition training programs. This study examines the efficacy of the Social Cognition
Training Program (PECS in Spanish) in adults with a diagnosis of schizophrenia. Methods: Data were derived from a
sample of 44 non-hospitalized adult patients who presented with a DSM-IV-TR Axis I diagnosis of schizophrenia and
39 healthy controls. The 44 patients were divided into an experimental group (n=20) and a control task group (n=24)
that received cognitive training. Healthy controls did not receive any treatment. Sociodemographic and clinical variables correlates were computed. The 2-way ANOVA was conducted to examine differences between groups in pre- and
post-treatment measures. Intragroup differences were explored using the paired-samples t-test. Results: At the end of
the training, patients in the experimental group showed a higher performance compared to patients in the control task
group in the Hinting Task Test and in the emotion recognition of sadness, anger, fear, and disgust. Conclusions: The
PECS proved to be effective in the improvement of some areas of theory of mind and emotion recognition in outpatients with schizophrenia. The PECS is one of the first programs developed in Spanish to train social cognition, and the
data obtained support the importance of expanding the social cognition programs to non-English language samples.
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Introduction

Social cognition is defined as “the processes and functions that allow a person to understand, act on, and benefit from the interpersonal world” (1). Despite the lack of
agreement on which domains comprise social cognition, the
vast majority of schizophrenia research has focused on the
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following domains: emotional processing, theory of mind,
social perception, social knowledge, and attributional style
and bias (2). Emotional processing refers to the abilities
needed to identify and manage emotions, both emotions in
oneself as well as one’s relationship with others. Theory of
mind is defined as the ability to infer other people’s mental
states, such as their intentions or beliefs. Social perception
constitutes the ability to assess social rules, social roles, and
the social context. Social knowledge, also known as social
scheme, is closely related to social perception; it implies
the knowledge of the actions, norms, roles, and objectives
that characterize a specific social situation, and that allows
the individual to know how to act in that specific situation.
Lastly, attributional style and bias refers to how the causes
for positive or negative results are explained and how the
meaning of the events is based on such explanation (2).
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Clinical Implications

The present study provides evidence on the efficacy of the PECS (the Social Cognition Training Program in Spanish) in
non-hospitalized individuals with schizophrenia. Patients who participated in this training program showed significant
improvement in the ability to infer hinting—one of the areas of theory of mind—and recognition of some emotions, two
of the domains that integrate social cognition. At the end of social cognition training, patients in the experimental group
demonstrated higher performance compared to patients in the control task group in the Hinting Task Test and in the
emotion recognition of sadness, anger, fear, and disgust, as well as in the affect recognition test total scoring.
In summary, results about the efficacy of PECS are in line with previous studies, at least in the recognition of some emotions (sadness, anger, and fear) and the ability to infer hinting (18, 21-24), and they build on the idea that social cognition
deficit can be improved, although without reaching a normal level of functioning. Furthermore, the data obtained support the importance of developing programs of social cognition training in non-English language and expand the data
concerning the effectiveness of this training in cross-cultural samples.

Numerous studies have documented that patients with
schizophrenia execute a deficient management of the different domains that comprise social cognition (3-5) and that
these deficits are related to functional performance (5-9)
even more so than neurocognitive deficits (10, 11). In a review carried out by Couture et al. (6), the authors found that
the domains that were more strongly associated with social
functioning were emotional processing and social perception. However, subsequent studies also found a relationship
between theory of mind and communal functioning (5, 11,
12). Social cognition has also been proposed as a mediator
variable between non-social cognition or neurocognition
and social functioning (13-16).
This relationship between social functioning and social
cognition has caused the latter to be considered an important objective of intervention, both for pharmacological as
well as for psychosocial approaches. As a consequence, several different social cognition training programs have been
developed during the past years, such as Social Cognition
and Interaction Training (SCIT; 17), Social Cognitive Skills
Training (SCST; 18), Integrated Psychological Therapy (IPT;
19), Integrated Neurocognitive Therapy (INT; 20), Social
Cognition Enhancement Training (SCET; 21), and Cognitive Enhancement Therapy (CET; 22). Overall, these programs have demonstrated their efficacy in the improvement
of emotional perception (17, 18, 23), theory of mind (17),
and social recognition (19, 22, 24), both in hospitalized and
community populations (17, 19-26).
The present study describes the application of the Social Cognition Training Program (PECS in Spanish; for
more information about PECS, please contact the principal
author via e-mail) in a sample of non-hospitalized patients
diagnosed with schizophrenia from Cantabria, a region in
northern Spain. The PECS stems from a previous program
(27) composed of twenty sessions that focused on the training of emotion recognition and social perception. Results of

the pilot study showed that this program was moderately effective in improving social perception, but that there were
no differences between the experimental and control groups
in facial emotion recognition (27).
The aim of the present study is to assess the efficacy of
the PECS to enhance theory of mind and perception of emotions. Two other objectives of the study are: 1) assess whether there is an impairment of theory of mind in patients in remission, and 2) assess whether there is a specific impairment
of the perception of negative emotions in schizophrenia. To
this end, we have included a group of healthy control subjects in the study. The PECS is one of the first programs developed in Spanish to train social cognition, and this study is
one of the first to examine social cognition training in nonEnglish samples. So, it can be considered a cross-cultural
study assessing the effectiveness of social cognition training.

Methods
Sample

A total of 83 Caucasian adults—44 of them with a DSMIV-TR Axis I diagnosis of schizophrenia made by charts review and 39 healthy controls—constitute the sample of the
present study. All 44 patients diagnosed with schizophrenia
were receiving treatment at a psychosocial rehabilitation center affiliated with Padre Menni Hospital Center in Santander, Spain. This treatment was the same for all patients and
it consisted of social skills training, psychoeducation, and
life skills training. The duration of treatment was the same
as the PECS. Furthermore, the patients were receiving antipsychotic medication throughout the duration of the study.
The 44 patients were randomized to an experimental group
composed of 20 patients, and a control group formed by 24
patients. Group sample characteristics are shown in Table
1. All of the subjects in the study signed informed consent
prior to their participation in the study. The document about
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Table 1 Sociodemographic and Clinical Characteristics
Total (n=83)

Experimental Group
(n=20)

Control Task Group
(n=24)

Healthy Controls
(n=39)

Male

41

8

16

17

Female

42

12

8

22

Primary

19

7

11

1

High School

39

6

8

25

University

25

7

5

13

Age (Mean±s.d.)

38.46±8.49

37.05±6.43

43.83±9.77
(t=-2.641)*

35.89±7.19
(t=0.602)

Sex

Education

Mean±s.d.

t

Age of onset of illness

25.59±7.20

23.72±5.92

27.04±7.88

-1.489

Years of evolution of illness

14.44±9.40

12.17±7.29

16.22±10.59

-1.385

Positive Syndrome

13.30±6.17

10.42±4.33

1.815

Negative Syndrome

15.60±4.89

17.21±5.25

-1.043

General Psychopathology

29.00±10.45

25.38±7.23

1.355

58±17.03

52.75±11.90

-1.200

Digits forward

6.06±1.39

5.95±0.92

0.277

Digits backward

4.28±1.27

3.71±1.01

1.542

Categorical recall

26.28±8.64

25.86±6.86

0.170

Verbal memory

11.80±3.93

10.83±4.20

.742

List learning

80.94±15.09

72.00±15.39

1.825

Visual memory

8.35±1.32

7.52±1.83

1.563

Verbal abstraction

8.61±2.93

7.67±3.01

0.989

Symbol digit coding

26.41±8.62

23.16±6.75

1.846

Block design

4.67±1.57

4.00±1.87

1.193

PANSS

Total Scoring
Barcelona Test

*p<0.05

the informed consent, and the study itself, were approved by
the ethical committee of the Padre Menni Hospital Centre.

Assessment Measures

All the evaluation measures were administered by two
licensed clinical psychologists with extensive experience in
psychometric assessments who worked at the psychosocial
rehabilitation center. Assessors were blind to the assignment
of patients to experimental or control groups.
The following measures were administered prior to the
intervention:
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Hinting Task Test
A Spanish version (28) of the Hinting Task Test was administered (29). This tool, designed to assess the ability to
infer hinting, includes ten brief stories that the evaluator can
read to the subject as many times as needed to assure a correct comprehension of these. A short version of the Spanish
adaptation of this scale—composed of five stories—proved
to have better psychometric properties (28). The present
study used this short Spanish version, with total scoring
ranging from 0 to 10 points.

David Gil-Sanz et al.
Emotion Recognition Test
In order to measure emotion recognition, the NimStim
Face Stimulus Set was used (30). A total of eight pictures
for each of the six basic emotions was selected (happiness,
sadness, anger, surprise, fear, and disgust), along with eight
pictures with a neutral expression. Therefore, the overall
measure consisted of 56 pictures of human emotion expression, all of them of Caucasian race. Following the recommendations of the authors, only pictures with at least 80%
agreement were selected (there is not an established protocol
of assessment). The points for each emotion were calculated
separately (from 0 to 8), as well as a total test score (from 0 to
56, sum of all the emotional pictures plus neutral pictures).
Pictures were shown to the subjects one by one without time
constrictions. All the subjects saw the same pictures. Further
information about the NimStim Face Stimulus Set is available elsewhere (31).

Positive and Negative Syndrome Scale (PANSS)
The PANSS (32) is a semi-structured interview of 30–40
minutes duration. It consists of thirty items (symptoms),
each of which is scored from 1 (absent) to 7 (extreme). It
consists of three subscales: the positive (PANSS-P) with seven items, the negative (PANSS-N) with seven items, and one
measuring general psychopathology (PANSS-PG) with sixteen items. A total score of all three subscales was computed
as well.

Integrated Program of Neuropsychological
Exploration: Barcelona Test (Programa
Integrado de Exploración Neuropsicológica,
Test Barcelona)
Cognitive functioning was tested, using the short version of the Test Barcelona, by J. Peña-Casanova (33). The
following subscales were selected: digits forward and backward, categorical recall, verbal memory, list learning, visual
memory, abstract reasoning, digit symbol coding, and block
design. Further information about Test Barcelona is available elsewhere (34).
After termination of the social cognitive training,
the Hinting Task and Emotion recognition tests were
re-administered.

Procedure

As mentioned above, the Social Cognition Training
Program (PECS) was developed from the revision and amplification of a previous program that showed relative efficacy in improving social perception, but not positive results in
emotion recognition (27). The revised PECS consists of four
modules that focus on the training of emotion recognition,
theory of mind and attributional style, social perception,
and personalization of contents. The first three modules in-

clude theoretical content and exercises that reinforce the reviewed theory. The program includes a total of twenty-eight
sessions.

Module 1, Emotion Processing
This module is carried out in nine sessions, which focus
on the facial feature recognition that constitutes each of the
six basic emotions, the influence of thoughts and the external facts that appear in each emotion, as well as the reactions provoked by the emotions. There is a special emphasis
on learning to cope with negative reactions and favors the
appearance of positive emotions through the realization of
pleasurable activities.

Module 2, Theory of Mind and Attributional Style
Ten sessions are dedicated to describe the concept of
theory of mind, double meaning language comprehension,
and the adequate use of information, avoiding errors such
as jumping to conclusions. In addition, external and internal
attributional styles are described, and linked with delusional
ideas, following the symptom-managing focus of cognitive
therapy.

Module 3, Social Perception
The concepts of norms and social roles are introduced
here, as well as how they regulate social networks and the
importance of knowing them and respecting them to improve social adaptation by others. The cultural aspect of social norms and the fact that they can change from one place
to another is highlighted. The importance of the context in
which the social interaction occurs is also explained, differentiating generally two contexts: the formal and the informal. This module consists of four sessions.

Module 4, Personalization
In this last module, the patients are reinforced to apply
all the reviewed content to personal experiences in which
social cognition failed through examples of the group members. There are ten types of situations already prepared. Five
sessions are dedicated to this module.
The 20 patients of the experimental group were divided
in two 10-member groups. Both groups had a 45-minute
weekly session. The 24 patients of the control task group
were divided in two 12-member groups. These patients received exercises of attention and memory, without any social
cognition content, in sessions lasting 45 minutes and also
during 28 sessions. The healthy controls did not receive any
intervention.

Statistical Analysis

To measure the differences between the experimental
and control groups in age, onset of illness, years of illness
Clinical Schizophrenia & Related Psychoses Fall 2016
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Table 2 Mean Difference between Post- and
Pre-Treatment Measures for the
Experimental Group and Control Task Group
Mean±s.d.
Experimental Group
Control Task Group

F

d

1.50±2.01

0.37±1.09

8.18‡

0.70

Neutral

0.40±0.68

0.20±0.58

0.89

0.31

Happiness

0.10±0.55

0.25±0.84

1.67

-0.20

Sadness

1.05±1.23

0.25±0.94

11.2‡

0.73

Anger

0.6±0.99

-0.12±1.07

5.51†

0.70

Surprise

0.4±0.99

0.41±1.21

2.92

-0.01

1±1.48

-0.08±1.31

7.38‡

0.77

Disgust

0.5±1.05

0.37±0.82

4.78*

0.13

Total

4.05±3.80

1.29±2.82

16.2‡

0.82

Hinting Task
Emotions

Fear

*p<0.05, †p<0.01, ‡p<0.001

progress, and PANSS and Barcelona Test scores, t-tests of independent mean differences were conducted. T-tests of independent means were also used to measure age differences
between the experimental and the healthy control groups.
To assess group differences between the experimental and
both control groups in the Hinting Task and the emotion
recognition tests, before and after treatment, we used a
2-way ANOVA. To evaluate intragroup differences in preand post-treatment measures of Hinting Task and emotion
recognition tests, the paired-sampled t-test was conducted.
Cohen’s d statistic was obtained to measure effect size both
between the experimental and control group of patients, as
well as between the pre- and post-treatment test of the experimental group.

Results
Sociodemographic and Clinical
Characteristics

Sociodemographic and clinical variable differences
between groups are shown in Table 1. For the PANSS only,
general scale scores were included. No significant differences were obtained in any of the specific items. The mean
age of the experimental group was significantly lower than
the control task group; therefore, the relationship between
age and the tests of theory of mind and emotion perception
was assessed. Significant results were obtained only in the
recognition of the emotions of surprise (r=-0.367, p=0.039)
and disgust (r=-0.353, p=0.048). There were no significant
differences in age between the experimental group and the
healthy subjects (see Table 1).
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Differences between Experimental and
Control Groups in Theory of Mind and
Emotion Perception

Table 2 only shows mean difference between post- and
pre-treatment measures for the experimental group and
control task group. There were significant differences in
post-treatment measures of the Hinting Task Test and emotion recognition of sadness, anger, fear and disgust, as well as
in the total scoring of emotion perception test. As described
in Table 2, mean difference between post- and pre-treatment
measures was greater in the experimental group than in the
control task group. In the case of the control task group, the
mean difference was even negative in perception of anger
and fear. Although it is not included in Table 2, the mean difference in the healthy controls was between -0.025 and 0.15.
The comparison of post-treatment measures between
experimental group and healthy controls showed that there
were significant differences between both group in all measures, except in the recognition of neutral faces (p=0.480)
and the emotion of happiness (p=0.083). Patients in the
experimental group obtained a worse performance in the
Hinting Task Test (p=0.009) and in the recognition of sadness (p=0.0001), anger (p=0.001), surprise (p=0.003), fear
(p=0.0001) and disgust (p=0.0001).

Intragroup Differences (Table 3)

1. experimental group: results of the paired-sample t-test
showed that patients in the experimental group improved in
pre- and post-treatment administration of the Hinting Task
Test as well as in the perception of neutral faces and emo-
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tion recognition of sadness, anger, fear and disgust. Cohen’s
d values ranged between 0.38 and 0.86. No significant differences were observed in the emotion recognition of happiness and surprise.
2. control task group: there were differences between pre- and
post-treatment assessments only in the recognition of emotion of disgust.
3. healthy controls: significant differences were not observed
in this group.
Only the comparisons between experimental group and
control task group are described in Table 3.

Discussion

The present study provides evidence on the efficacy
of the PECS in non-hospitalized individuals with schizophrenia. Patients who participated in this training program
showed significant improvement in the ability to infer hinting—one of the areas of theory of mind—and recognition
of some emotions, two of the domains that integrate social
cognition. At the end of social cognition training, patients
in the experimental group demonstrated higher performance compared to patients in the control task group in the
Hinting Task Test and in the emotion recognition of sad-

Table 3 Intragroup Comparison in Hinting Task and Affect
Recognition Tests, and Cohen’s d Value in
Experimental Group Measures
Experimental Group
Assessment Pre

Assessment Post

t

d

Mean±s.d.
7.45±2.21

8.95±1.10

-3.332†

0.86

Neutral

7.20±1.20

7.60±0.82

-2.629*

0.38

Happiness

7.75±0.72

7.85±0.37

-0.809

0.17

Sadness

5.90±1.89

6.95±1.05

‡

-3.804

0.69

Anger

6.70±1.69

7.30±0.92

-2.698*

0.46

Surprise

7.10±0.97

7.50±0.76

-1.798

0.45

Fear

5.60±2.19

6.60±1.19

†

-3.008

0.57

Disgust

6.50±1.70

7±1.12

-2.127*

0.35

Total

46.75±6.72

50.80±3.83

-4.761

0.74

t

d

Hinting Task
Emotions

‡

Control Task Group
Assessment Pre

Assessment Post

Mean±s.d.
7.33±2.08

7.71±2.12

-1.676

0.18

Neutral

7.42±0.72

7.63±0.65

-1.735

0.30

Happiness

7.21±0.98

7.46±0.88

-1.446

0.27

Sadness

4.88±1.78

5.13±1.90

-1.297

0.13

Anger

6.21±1.22

6.08±1.53

0.569

-0.09

Surprise

6.08±1.18

6.50±1.62

-1.683

0.29

Fear

4.71±1.08

4.63±1.41

0.310

-0.06

Disgust

5.21±2.32

5.58±1.89

-2.229*

0.17

Total

41.71±4.66

43±5.87

-2.224*

0.24

Hinting Task
Emotions

*p<0.05, †p<0.01, ‡p<0.001
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ness, anger, fear, and disgust, as well as in the affect recognition test total scoring. However, patients in the control
task group also had a better performance in recognition of
disgust in the post-treatment assessment; so, data about the
effectiveness of PECS in the improvement of this emotion
are not conclusive. The differences between groups in the
other measures do not seem to be accounted for by symptomatology nor cognitive functioning, since pre-treatment
assessment showed no significant differences between both
groups, neither in the PANNS nor in the Barcelona Test
scores. Furthermore, these differences cannot be related to
higher chronicity in the control group, as no between-group
differences were observed either in age of onset or in years of
illness evolution.
Some authors have argued that cognitive remediation
can improve some aspects of social cognition (35), although
the combination of cognitive remediation plus social cognition training is more effective (35, 36). The results of the
present study do not show an enhancement of social cognitive abilities in the control task group that received cognition
training, so we can not confirm the previous data. However,
we did not combine cognitive remediation plus social cognitive training. The effectiveness of this combination should be
assessed in future studies.
Despite the observed improvement, patients in the experimental group continue to demonstrate poorer results
than the healthy control subjects in the post-treatment
evaluation, except in the recognition of neutral faces and the
emotion of happiness.
There is a disagreement in the existing literature regarding whether a deficit in theory of mind is considered a stable
trait of schizophrenia or a state variable that improves when
symptomatology reaches remission, especially the positive
symptoms. Some authors support this latter explanation and
maintain that a deficit in theory of mind is a state variable
that is related to the presence of positive symptoms (37, 38)
and symptoms of disorganization, such as illogical language
or disorganized thinking (39-41), and that this variable improves when these types of symptoms remit (42-44). In fact,
several studies have found that patients in the remission
phase show a similar performance to that of control subjects
in theory of mind tests (43, 45, 46). Contrary to this idea,
some authors argue that a deficit in theory of mind constitutes a stable trait in patients with schizophrenia that can
also be observed in remission phases and in the absence of
positive symptomatology (47, 48).
Brüne’s literature review (3) included several studies
that provide sufficient data to consider that a deficit in theory of mind is independent of the acute phase of the illness.
In a subsequent research study—Bora et al. (49)—found that
patients who exhibited positive symptoms presented with a
more severe deficit in theory of mind than those without
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positive symptomatology. They also found that these patients performed significantly poorer on tests of theory of
mind than control subjects without a psychiatric diagnosis
(49). According to this data, these authors concluded that
a deficit in theory of mind is present in the remission phase
and, therefore, it represents a stable trait in schizophrenia.
Results obtained in the present study would support this
idea, as patients in the experimental group presented a low
symptomatology profile (see Table 1) and, as mentioned
above, scores on their post-treatment evaluations were significantly lower than that of healthy controls on the theory
of mind test.
Regarding emotion recognition, some authors argue
that patients with schizophrenia present a deficit in the recognition of any type of emotion (46, 47). However, the vast
majority of research studies supports the idea of a deficit that
is especially significant in the recognition of negative emotions (48-50), without finding significant differences in relation to the normal population in the recognition of positive
emotions, specifically in the recognition of happiness (48,
50). Similarly, this study found no significant differences between the experimental and healthy control groups in the
recognition of happy faces, both before and after the training. Therefore, our findings would provide further evidence
of the idea that patients with schizophrenia do not demonstrate difficulty in the recognition of positive emotions.
In summary, results about the efficacy of PECS are in
line with previous studies, at least in the recognition of some
emotions (sadness, anger, and fear) and the ability to infer
hinting (18, 21-24), and they build on the idea that social
cognition deficit can be improved, although without reaching a normal level of functioning. Furthermore, the data
obtained support the importance of developing programs of
social cognition training in non-English language and expand the data concerning the effectiveness of this training in
cross-cultural samples.
Our results should be interpreted in light of several
limitations. First, the experimental group consisted of only
twenty subjects; therefore, findings of this study should be
interpreted with caution. Including a larger sample would be
necessary in order to obtain more conclusive data. Second, it
should be noted that the sample included non-hospitalized
patients with a long chronicity and a low symptomatology
profile, making, therefore, these results non-generalizable
to patients with other clinical characteristics (e.g., firstpsychotic episodes, inpatients, or patients with higher
symptomatology).
Social cognition training in individuals with schizophrenia has been proven to be successful in the improvement of patient’s social cognitive functioning, especially in
the areas of emotion recognition and theory of mind, thus
having a significant impact on the improvement on quality
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of life of these individuals and their loved ones. We encourage future studies to include measures of social functioning
in order to be able to explore the relationship between the
PECS and daily functioning performance. Furthermore,
studies including long-term effects observations on these
cognitive improvements would be needed to fill in this gap
in the existing literature.
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