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ABSTRACT
Introduction: Social cognition is a person's ability to configure the
designs of relationships between themselves and others and to use
these designs to guide social behaviors in a flexible manner. The
models that are the most studied and describe social cognition are the
theory of mind (ToM) and emotion recognition. This study was aimed
to detect ToM and emotion recognition disorders in schizophrenia
patients and their first-degree relatives.
Methods: Thirty schizophrenia patients in remission, the firstdegree relatives of schizophrenia patients (n=30), and 30 healthy
volunteers who were paired with the patients in terms of age and
duration of education were included in the study. The Positive and
Negative Symptom Scale (PANSS), Dokuz-Eylül Theory of Mind
Scale (DEToMS), Reading the Mind in the Eyes test, Facial Emotion
Identification Test (FEIT), and Facial Emotion Discrimination Test
(FEDT) were performed by the patients participating in this study.
Results: ToM and emotion recognition were found to be defective in
the schizophrenia patients and their relatives. The performances of

ToM and emotion recognition were ranked as the schizophrenia group,
family group, and control group, from the worst to the best. The
schizophrenia group showed poor performance in all sub-components
except irony. In the family group, the empathy subcomponent
showed similar performance with the control group, whereas the
subcomponents of the second-order false belief, metaphor, and faux
pas tests showed similar performance with the patient group. There
were differences among the three groups in the first-order false
belief subscale as well as the total DEToMS. The patient and family
groups showed the poorest performances, whereas the control group
showed the best performance.
Conclusion: The detection of ToM and emotion recognition
disorders in the remission period, regardless of the attack period and
asymptomatic first-degree relatives, may support the view that the
period of schizophrenia is an independent continuous variable.
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INTRODUCTION
Social cognition is defined as a person’s ability to configure the designs of relationships between themselves and others and to use these designs to guide social behaviors (1). Problems in this area can affect work/school behaviors as well as familial and romantic relationships. Social
cognition also affects functioning in terms of independent life skills. Social cues from the environment are also necessary in order to properly
assess social opportunities and to learn skills such as home and financial resource management (2,3).
Social cognition consists of subheadings such as social information, social perception, affective closeness, and theory of mind (ToM) (4). The
models that are the most studied and that describe social cognition are ToM and emotion recognition. Emotion recognition is the interpretation of emotional information obtained from facial expressions, tone of voice, or both and the emotional processing and use of such
information (4). ToM is the ability to realize that another person’s mental state differs from one’s own and to make correct deductions about
the content of others’ mental states (such as intention and belief) (5).
Frith (6) compared autism and schizophrenia and suggested that the compromise of social interaction and communication was similar in both.
Studies have shown emotion recognition impairment in schizophrenia patients (7,8,9).
Some studies have reported significantly greater ToM impairment in the relatives of schizophrenia patients than controls (10,11,12,13). Other
studies, however, have determined no ToM impairment in the relatives of schizophrenia patients (14,15). Similarly, while some studies have
determined emotion recognition deficits in the relatives of schizophrenia patients (16,17), others have observed no such deficits (18,19).
The purpose of this study was to determine the probable impairment of cognitive functions in schizophrenia patients and their first-degree
relatives. The study hypothesis was that groups comprising schizophrenia patients, their first-degree relatives, and healthy controls would
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differ in terms of ToM and emotion recognition performances and that
performances would be the poorest in schizophrenia patients, better in
first-degree relatives, and the best in healthy controls.

METHODS
Thirty patients presenting to the Ondokuz Mayıs University School of
Medicine Department of Psychiatry between April and September, 2014,
diagnosed with schizophrenia on the basis of DSM IV-TR (20) criteria, and
still receiving treatment and monitoring, first-degree relatives of schizophrenia patients (30), and 30 healthy volunteers matched with schizophrenia patients in terms of age and length of education were included
in the study. Informed consent was taken from each of the three groups.
Approval for the research project was granted by the Ondokuz Mayıs
University Medical faculty ethical committee. As the validity and reliability
of Turkish-language tests measuring affective closeness, social perception,
and social information in social cognition had not been established, these
were not used. ToM and emotion recognition tests, whose Turkish-language validity and reliability had been established, were used.
Those schizophrenia patients under monitoring who were primary school
graduates, aged 18–55 years and meeting remission criteria (each item in
PANSS being ≤3 in the previous 6 months), were enrolled. Patients with
severe physical or neurological disease, with alcohol or substance-abuse
disorders, or undergoing electroconvulsıve therapy in the previous 6
months were excluded (patient group).
First-degree relatives, aged 18–55 years and with at least primary education, of the patients in the schizophrenia group were included in the study.
Relatives with any psychiatric disorders, severe physical or neurological
diseases, or with a history of drug use that might affect cognitive functions
in the previous month were excluded (family group).
Healthy volunteers matched with the schizophrenia patients in terms of
age and length of education were enrolled as the control group. Patients
with no psychiatric disorders, no severe physical or neurological diseases,
and no history of drug use that might affect cognitive functions in the
previous month were included in the control group. The control group
was made up of hospital personnel and relatives of the authors (control
group).
Positive and Negative Symptom Scale (PANSS)
PANSS was developed by Kay et al. (21) It investigates schizophrenia and
other psychotic disorders. This semi-structured scale is administered by
the interviewer, assesses positive and negative symptoms and general
psychopathology in psychosis patients, and measures the level of those
symptoms. The Turkish-language version was validated by Kostakoğlu
et al. (22)
Dokuz-Eylül Theory of Mind Scale (DEToMS)
DEToMS was developed by Değirmencioğlu (23) for the purpose of investigating ToM abilities. The scale consists of four questions measuring
first-order false belief (FOFB), three investigating second-order false belief (SOFB), three measuring irony, two measuring metaphor, and one
measuring faux pas. In addition to ToM abilities, five questions requiring
empathic understanding in both story and image tasks were added to
the scale. The inventory consists of a total of 18 questions containing
three pictures and seven story tasks. As a number of ToM abilities, such
as physical realism, ranking, and attention, were not required, six control
questions were included: two image and four story. If the subject was
unable to correctly answer all the control questions, the inventory was
regarded as invalid.

Ay et al. Schizophrenia and Social Cognition

Reading the Mind in the Eyes Test
This test was first published by Baron-Cohen et al. (24) in 1997 in the
form of 25 questions. The revised version published in 2001 consists of 36
questions with four possible answers (25). The subject is asked to choose
which option best describes the mental state of the individual in the picture. The options inquire into complex emotions and intentions. The test
is, therefore, regarded as a marker of emotion recognition and ToM ability.
The validity and reliability of the Turkish-language version were investigated by Yıldırım et al. (26) The Turkish-language form consisted of 32 items.
One point is awarded for each correct score. Possible scores range from
0 to 32.
Facial Emotion Identification Test (FEIT)
Based on well-known black and white photographs by Ekman and Friesen
(27), the test was developed by Kerr and Neale (28). It consists of a slide
show containing 19 black and white photographs of faces showing various
expressions of emotion. The photographs contain six main emotions (joy,
sorrow, anger, disgust, fear, and surprise). The subject is given a 19-item
response key in which the six emotions are listed for each question. The
subject is asked to mark which emotion best matches each photograph.
One point is given for each correct answer and 0 for incorrect answers.
The maximum possible score is 19. Validity and reliability of the Turkish-language version were investigated by Erol et al. (29)
Facial Emotion Discrimination Test (FEDT)
The FEDT was developed by Kerr and Neale (28) in 1993. It consists
of 30 black and white photographs containing six main emotions (joy,
sorrow, anger, disgust, fear, and surprise). The subject is asked to determine whether the emotion expressed in the two faces is the same or
different for each photograph. The options “same” and “different” are
written under each question. The subject indicates whether each pair of
photographs are the same or different. One point is awarded to a correct
answer and 0 for an incorrect answer. The highest possible score is 30.
The validity and reliability of the test in Turkish society was investigated by
Erol et al. (29) in 2009.
Measurement, Assessment, and Statistical Analysis
Data from the study groups were analyzed on the “Statistical Package
for the Social Sciences for Windows 15.0” (SPSS Inc.; Chicago, IL, USA)
software. Data obtained by counting were expressed as percentages and
those obtained by measurement as mean plus standard deviation.
The chi square test was used to compare categorical variables. One-way
ANOVA, a parametric test, in the comparison of groups’ numerical variables and Tukey’s HDS test for two-way comparison of groups between
which differences exist were determined. Significance was set at 0.95
(<0.05) for all analyses.

RESULTS
Sex, age, and education levels for all groups in the study are shown in
Table 1. Mean duration of disease in the patient group was 127.93±96.09
months, age at onset of disease 22.33±6.73 years, and length of time
before treatment 13.5±18.80 months. Mean number of episodes was
2.96±2.53. Patients’ mean positive PANSS score was 10.13±3.50, mean
negative PANSS score 13.93±2.87, mean PANSS general symptomatology score 25.93±5.16, and mean total PANSS score 50.33±9.27. Three
patients were using multiple antipsychotics. The 30 patients used 33 antipsychotics (three patients were using dual combined antipsychotics) at a
dose equivalent to mean 237.90±163.46 mg/day chlorpromazine. Three
patients were using mood regulators in addition to antipsychotic therapy
and four were using antidepressants in addition to antipsychotic therapy.

339

Ay et al. Schizophrenia and Social Cognition

Arch Neuropsychiatry 2016; 53: 338-343

Table 3. Two-way comparison of DEToMS and Eyes Test scores

Table 1. Group sociodemographic characteristics
		
Patient
		
(n=30)
Female n (%) 15 (50%)
Sex
Male n (%) 15 (50%)

Family Control
(n=30) (n=30) Analysis p
21 (70%) 12 (40%) X²=5.625 0.600
9 (30%)

18 (60%)		

Family x
Patient, p
0.025

Control x
Family, p
0.041

SOFB

0.000

0.056

0.011

Age (years) Mean±SD 33±9.97 42.4±14.1 33.13±9.76 F=0.501 0.851

Metaphor

0.008

0.921

0.022

Education
(years) Mean±SD 12.1±4.02 9.4±4.36 11.7±3.80 F=0.103 1.00

Empathy

0.004

0.013

0.920

Chi-square test and One-Way ANOVA. SD: standard deviation

Table 2. Comparison of the groups’ DEToMS and Eyes Test scores

FOFB

Patient
Family
Control
(n=30)
(n=30)
(n=30)
Mean±SD Mean±SD Mean±SD F
p
3.0±0.94 3.46±0.628 3.90±0.305 13.164 <0.0001

SOFB

1.20±0.92

1.70±0.87

2.33±0.66 14.088 <0.0001

Irony

1.66±1.09

1.96±0.92

2.20±1.09

1.976

0.145

Metaphor

1.13±0.68

1.20±0.76

1.66±0.54

5.661

0.005

Empathy

4.20±0.88

4.70±0.59

4.76±0.43

6.509

0.02

Faux pas

0.13±0.34

0.03±0.18

0.40±0.49

8.069

0.001

Total DEToMS 11.33±2.30 13.06±2.04

15.3±1.70 28.604 <0.0001

Eyes Test

24.2±2.51 23.446 <0.0001

17.73±4.42 20.86±3.77

One-Way ANOVA. FOFB: First-order false belief; SOFB: second-order first
belief; DEToMS: Dokuz-Eylül Theory of Mind Scale

DEToMS and the Eyes Test
FOFB score, total DEToMS score, and Eyes Test score differed significantly
between the groups. In a two-way comparison, the patient group exhibited the poorest performance, followed by the family group. The control
group exhibited the best performance. SOFB, metaphor, and faux pas
scores differed significantly between the groups. In a two-way comparison,
the control group exhibited a better performance than both the patient
and family groups. Empathy scores also differed significantly (Table 2). In a
two-way comparison, the patient group exhibited the worse performance
than the other two groups (Table 3). Irony scores did not differ significantly between the groups.
FEIT and FEDT
Statistically significant variation was determined in the FEIT and FEDT tests
(Table 4). In a two-way comparison, the patient group exhibited the worst
performance, followed by the family group, and the control group gave the
best performance (Table 5).

DISCUSSION
This study identified ToM defects in schizophrenia patients and their
first-degree relatives. The defect in schizophrenia patients was significantly
higher than that in the families.
DEToMS and the Eyes Test were used for ToM measurement in this study.
The patient group exhibited the worst performance in both tests, followed by the family group, and the control group gave the best performance. Compromise in both tests was assessed as ToM defects in this
section.
Previous studies have shown ToM impairment in schizophrenia patients
(30,31,32). While some studies have interpreted ToM compromise as
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FOFB

Patient x
Control, p
0.000

Faux pas

0.016

0.542

0.001

Total DEToMS

0.000

0.004

<0.0001

Eyes test

0.000

0.004

0.002

Tukey’s HDS. FOFB: first-order false belief; SOFB: second-order first belief;
DEToMS: Dokuz-Eylül Theory of Mind Scale

Table 4. Comparison of FEIT and FEDT test scores by groups

FEIT

Patient
(n=30)
Mean±SD
10.66±2.46

Family
(n=30)
Mean±SD
12.56±1.99

Control
(n=30)
Mean±SD
14.2±1.88

F
p
20.671 <0.0001

FEDT

23.40±2.41

24.96±2.55

26.53±1.52

15.051 <0.0001

One-Way ANOVA. FEIT: Facial Emotion Identification Test; FEDT: Facial Emotion Discrimination Test; SD: standard deviation

Table 5. Two-way comparison of FEIT and FEDT test scores

FEIT

Patient x
Control, p
<0.0001

Patient x
Family, p
0.002

Control x
Family, p
0.011

FEDT

<0.0001

0.020

0.020

Tukey’s HDS. FEIT: Facial Emotion Identification Test; FEDT: Facial Emotion
Discrimination Test

a situational marker associated with symptoms in the attack phase of
the disease only (33,34,35); others, the majority, have reported ToM
defect as a constant marker in both the active phase and in remission
(10,36,37,38,39,40,41). We determined ToM disorders in schizophrenia patients in the remission period in this study. Our results were in
agreement with the literature, to the effect that ToM disorder is an
independent variable in the attack period and a constant variable in
remission.
Some studies have determined significantly greater ToM defects in the
relatives of schizophrenia patients compared to controls (10,11,12,13).
In contrast to our research, two previous studies observed no ToM disorder in families. The first study included 79 relatives of schizophrenia
patients and determined no disorder in relatives using the Eyes Test. Measurements in cartoon or story tests are correlated with attention and
working memory, as well as ToM skills. It is impossible to ascribe all failures in these tests to ToM. The Eyes Test, on the other hand, requires
spontaneous judgment. In that study, ToM was measured independently
of other cognitive functions and no impairment was determined in patients’ relatives, and the conclusion reached was defended on the basis
of these statements (14). In the second study, Cassetta and Goghari (15)
used video-based ToM tests and revealed that, in contrast to schizophrenia patients, patients’ relatives were no different to the controls in their
true life relations.
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In our study, we determined ToM defects in first-degree relatives of
schizophrenia patients. In contrast to Cassetta et al. (15), we did not use
a video-based real world test. Our findings are compatible with those of
studies suggesting that ToM defect may be a variable also seen in family
members and associated with a disposition to schizophrenia, rather than
being a sequel of the disease in schizophrenia (10,42). In our study, too,
the fact that ToM defects were present in both relatives and in schizophrenia patients in remission, suggests they may constitute a potential
endophenotype. It has been suggested that the use of different tools in
the methodology, such as written, cartoon, or video-based ToM tests; the
differing ages of the relatives and patients included; and the failure to enroll a control group, matched separately for these two groups in terms of
confusing factors such as age, sex, and education, and may have led to different results being obtained in previous studies (43). However, it should
not be forgotten that ToM defects determined in families may derive from
sub-syndromal symptoms and schizotypal features in families. Diseases
that may appear in families in the future must also not be excluded (44).
DEToMS subscales measure ToM components. There was a difference
between all three groups in the FOFB subcomponent and total DEToMS.
The patient group exhibited the poorest performance, followed by the
family group, and the control group exhibited the best performance. It
may be that factors that cause the disease to appear, and create a disposition to it, lead to greater ToM impairment in patients than in families.
In this study, emotion recognition defect was determined in schizophrenia patients and first-degree relatives. Defect in patients was significantly
greater than that in family members. In terms of recognition of emotions
in the face, the ability to recognize an emotion and the ability to name
it may be confused. The ability to discriminate between emotions was
developed as a separate test alongside the emotions recognition test in
order to overcome this problem. Erol et al. (29) recommend the use
of the FEIT and FEDT together. FEIT and FEDT were used together in
this study in order to measure emotion recognition. Similar results were
obtained from both tests. The patient group exhibited the worst performance, followed by the family group, and the control group exhibited the
best performance. Impairment in both tests will be referred to as emotion
recognition defect hereafter in the discussion section.
Previous studies have shown that emotion recognition was impaired in
schizophrenia patients (7,8,9). The question has also arisen of whether emotion recognition is a characteristic of schizophrenia attack or of
schizophrenia independently of attack. Some studies have suggested that
emotion recognition deficit in schizophrenia occurs in the attack period
but not in remission (45,46), while others have suggested that emotion
recognition deficits persists also in remission (16,35,47).
We identified emotion recognition defects in patients in remission in this
study. As this persists in remission independently of disease status, and
emotion recognition performance was worse in families of schizophrenia
patients compared to the controls, our findings are compatible with the
literature to the effect that emotion recognition defect is a constant variable for schizophrenia independently of the active stage of the disease.
Some studies have determined significantly greater emotion recognition deficits in patients’ relatives than in controls (16,17). Other studies,
however, identified no emotion recognition deficit in the family members of schizophrenia patients. Kee et al. (18) used the FEDT, vocal
emotion recognition, video-based emotion recognition, and combined
emotion recognition tests. The emotion recognition defect was identified only in the group using the combined test. The authors reported
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that the defect in families was very low level and could only be revealed
by complex tests. Eack et al. (19) determined significant emotion recognition deficits in patients’ relatives but reported that these deficits were
associated with prodromal symptoms. We determined emotion recognition deficits in first-degree relatives by both FEIT and FEDT. These
findings were compatible with studies espousing the view that emotion recognition defects may be a variable also seen in relatives without schizophrenia and other psychiatric diseases and associated with a
predisposition to schizophrenia. It is therefore possible, as other studies
have emphasized, that emotion recognition is an endophenotype for
schizophrenia patients (47,48,49). The fact that schizophrenia patients
exhibited a worse performance than families suggests a connection
between emotion recognition and disease emergence. Emotion recognition defects passing a specific threshold may cause the disease to
emerge or the emergence of the disease may cause emotion recognition defects to pass a specific threshold. It has been suggested that the
different results among studies derive from remission periods not being
defined in a standard manner and emotion recognition being measured
using different tests (47).
Study Limitations
Participants with no clinically determined intelligence retardation were
selected, without measuring intelligence levels. However, there may have
been a difference in intelligence levels, and this may affect the ability to
apply, understand, and give appropriate responses to the test.
Another limitation is that no scale testing neurocognition was employed.
The inclusion of neurocognitive tests evaluating regions of the brain associated with social cognition skills and the assessment of the effect on social
cognition might provide more reliable results.
In addition, while the patient and control groups were matched in terms
of age and education level (potential confusing factors), the first-degree
relatives and controls could not be matched. The establishment of a control group appropriately matched to the family group might have permitted a more accurate assessment.
Another limitation is that the participants were not administered a scale
measuring alexithymia. This measurement would make it possible to evaluate subjects’ emotion recognition, description, and internally oriented
thinking skills using another test.
We enrolled schizophrenia patients in remission, but we did not assess
patients’ symptoms in the attack phase. The assessment of patients with
different syndromes in the attack phase might have produced different
results.
In conclusion, we determined the ToM and emotion recognition performances of schizophrenia patients in remission, first-degree relatives with
no disease symptoms, and healthy controls. The patient group exhibited
the worst performances, followed by the first-degree relatives and the
healthy controls. The determination of ToM and emotion recognition
defects in the remission phase, independent of the attack phase, and in
first-degree relatives with no disease symptoms supports the idea that
these are a potential endophenotype for schizophrenia.
Emotion cognition and ToM may be an endophenotype for schizophrenia,
but further studies with larger numbers of subjects, in which chronic period and new attack patients are separately assessed and in which potentially confusing factors such as age, sex, and education level are excluded,
are now needed.
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