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ABSTRACT

Introduction. There is evidence to suggest that individuals with schizophrenia have greater difficulty in rec-
ognizing facial emotions, which has been related to cognitive impairment and higher symptom severity in this
disease and seems to lead to a worse functional prognosis. Objective. To determine the association between
facial emotion recognition and symptom severity, functionality, and cognitive impairment in a sample of schizo-
phrenic patients. Method. This is an observational, cross-sectional, and correlational study conducted on 72
patients. The following scales: PANSS, MOCA, ERI, and FACT-Sz were used to assess symptom severity in
schizophrenia, cognitive functioning, facial emotion recognition, and functionality, respectively. The Pearson
Correlation Coefficient was used to measure the linear association between all variables. Results. Overall,
moderate symptom severity and mild cognitive and functional disability were found. The most frequently rec-
ognized emotion was joy (70%) and the least frequently recognized one was anger. A positive association
was also found between anger recognition and severity of the PANSS cognitive subscale (r = - .24, p = .03),
sadness recognition and severity of the PANSS negative subscale (r = - .24, p = .03), and the FACT-Sz score
and fear recognition (r = .31, p = .008). Discussion and conclusion. The present study yields preliminary
results that provide a broader perspective on facial emotion recognition and, indirectly, social interaction and
functionality in people with schizophrenia.

Keywords: Schizophrenia, facial recognition, cognitive dysfunction, emotions.

RESUMEN

Introduccion. Existe evidencia de que los pacientes con esquizofrenia tienen mayor dificultad para reco-
nocer las emociones faciales, lo cual se ha relacionado con el deterioro cognitivo que se manifiesta en esta
enfermedad y con una mayor gravedad sintomatica, que parece dar lugar a un peor pronoéstico funcional.
Objetivo. Determinar la asociaciéon del reconocimiento facial de emociones con la gravedad sintomatica,
funcionalidad y deterioro cognitivo en un grupo de pacientes con esquizofrenia. Método. Un estudio obser-
vacional, transversal y correlacional realizado con 72 pacientes. Se utilizaron las escalas: PANSS, MOCA,
ERI'y FACT-Sz para evaluar la gravedad sintomatica, el funcionamiento cognitivo, el reconocimiento facial
de emociones y la funcionalidad, respectivamente. Se utilizé el Coeficiente de Correlacién de Pearson para
medir la asociacion lineal entre dichas variables. Resultados. Se encontré de forma global una gravedad
sintomatica moderada y una discapacidad cognitiva y funcional leve. La alegria fue la emociéon mas recono-
cida (70%) y la ira la menos reconocida. Se encontrdé una asociacion positiva entre el reconocimiento de la
ira 'y la gravedad de la subescala cognitiva de la PANSS (r = -.24, p = .03), el reconocimiento de la tristeza
y la gravedad de la subescala negativa de la PANSS (r = -.24, p = .03), y la puntuacién de la FACT-Sz y el
reconocimiento del miedo (r = .31, p =.008). Discusion y conclusion. El presente estudio muestra algunos
resultados preliminares que nos permiten tener una perspectiva mas amplia de lo que ocurre con el recono-
cimiento facial de emociones en la esquizofrenia y, de forma indirecta, en la interaccion social y la disfuncién
que presentan quienes lo padecen.

Palabras clave: Esquizofrenia, reconocimiento facial, deterioro cognitivo, emociones.
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INTRODUCTION

Schizophrenia is a complex, multicausal syndrome affect-
ing approximately 1% of the population worldwide. It is
estimated that between seven and eight individuals out of
every 1 000 present this disorder across the lifespan (Saha,
Chant, Welham, & McGrath, 2005), which is characterized
by positive, negative and cognitive symptoms that cause
psychosocial dysfunction in individuals who suffer from it
(Addington & Addington, 1993).

Facial emotion recognition refers to the skill of recog-
nizing basic emotions in other people’s faces and is a part
of the social construct called social cognition (Kee, Horan,
Wynn, Mintz, & Green, 2006; Russell, 1994). Certain basic
and pancultural emotions such as joy, sadness, fear, disgust,
surprise, and anger have been identified (Ekman & Friesen,
1986).

Several studies have shown that patients with schizo-
phrenia experience difficulty with facial emotion recog-
nition (Pérez-Rincon, Cortés, & Diaz-Martinez, 1999), as
do their first-degree relatives (Chan, Li, Cheung, & Gong,
2010; Saracco-Alvarez, Fresan, & Escamilla-Orozco,
2013), which points to the possibility of a shared genetic
load (Mendoza et al., 2011). It has even been thought that
facial emotion recognition may be the key to understanding
social dysfunction in schizophrenia (Garcia, Aliste, & Soto,
2018) and therefore be a predictive variable of functional
prognosis (On, Cotton, Farhall, Killackey, & Allot, 2016).
There is also evidence that patients with schizophrenia are
slower than controls in tasks involving facial emotion rec-
ognition (Watanuki et al., 2016) and that they recognize
positive emotions such as joy better and more frequently,
and have difficulty recognizing negative facial emotions
such as anger, fear, sadness, and disgust (Jetha, Zheng,
Goldberg, Segalowitz, & Schmidt, 2013; Romero-Ferreiro
et al., 2016). It has been observed that patients with schizo-
phrenia regulate their behavior based on the facial affect
they perceive, and that the main difficulty lies in the inter-
pretation of neutral faces, which could lead to punitive be-
haviors, being this one of the underlying mechanisms that
could explain psychosocial dysfunction (Tse, Lu, Bond,
Chan, & Tam, 2011). However, a study, in which patients
with schizophrenia with and without violent behavior were
compared, found no difference in reaction time or accuracy
in emotion recognition (Demirbuga et al., 2013).

Cognitive functioning has also been described as a pre-
dictive variable of the functional prognosis of schizophre-
nia, even in healthy individuals with a high risk of psychosis
(Bora, Yalincetin, Akdede, & Alptekin, 2018; Rund, 2018).
Since patients with schizophrenia usually show a significant
decrease in cognition from the onset of the disease and even
before (Corigliano et al., 2014), their evaluation during the
course of the disease is essential. The association between
cognitive impairment in schizophrenia, alterations in social
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interaction and in the processing, identification, and inter-
pretation of emotions, however, is as yet unclear (Garcia et
al., 2018; Hooker & Park, 2002).

Given the increasing importance of social cognition
in the course, prognosis, and functionality of patients with
schizophrenia, the objective of the present study was to de-
termine the association between facial emotion recognition
and recognition time and symptom severity, functional-
ity and cognitive impairment in a group of patients with
schizophrenia.

The study hypothesis was that lesser and later facial
recognition of negative emotions would be associated with
greater symptom severity, lower functionality and greater
cognitive impairment in patients with schizophrenia.

METHOD
Study design

This is a across-sectional, descriptive, correlational study
(Hernandez, Fernandez, & Baptista, 2014).

Sample description and study location

Considering an a priori power analysis with a bilater-
al research hypothesis, a total sample of 72 patients with
an effect size of at least .3 was calculated (Cohen, 2013),
with 90% statistical power and an estimated error of 15%.
Subjects included patients aged 18 to 59 years old from the
Schizophrenia Clinic of the Instituto Nacional de Psiquiatria
Ramoén de la Fuente Muiliz in Mexico City, with a diag-
nosis of schizophrenia according to the DSM-5 diagnostic
criteria, with less than 15 years of evolution of the disease,
and a total score between 60 and 120 points on the PANSS
scale, under treatment with the same antipsychotic for at
least three months. Those with a psychiatric comorbidity
except for tobacco and caffeine use disorder, those who did
not speak Spanish, who were unable to read or write, who
had a neurological disease and/or a disorder of the visual or
auditory system that prevented the adequate performance of
assessment instruments, or who were aggressive or agitated
during interviews were excluded. Participants who failed to
complete the evaluations were removed from the study.

Measurements

The age, gender, educational attainment, marital status,
occupation, socioeconomic level, age at onset of the con-
dition, duration of untreated psychosis (DUP), hospitaliza-
tions, and psychiatric medication used at the time of the
study of each patient were evaluated.

The five-dimension version of the Positive and Nega-
tive Schizophrenia Syndrome (PANSS) scale: positive, neg-
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ative, cognitive, anxiety/depression, and excitability, was
used to assess the symptomatic severity of schizophrenia.
The instrument comprises 30 items evaluated on a Likert
scale with seven response options, where a higher score
indicates greater symptom severity. In Mexico, the scale
showed adequate concurrent and construct validity of the
five dimensions, as well as internal consistency of over .80
(Fresan et al., 2005).

Facial emotion recognition was assessed by the facial
subtest of the Emotion Recognition Index (ERI). This com-
puterized instrument evaluates the ability of individuals to
correctly infer the emotions an actor represents in facial
expressions of emotion. The authors selected the expres-
sions of joy, sadness, fear, anger, and disgust, since these
emotions are regarded as basic and universal, and therefore
play an important role in human behavior in response to
their social environment (Ekman, 1992). Both the number
of correct answers each subject gave when presented with
30 photographs of facial expression of emotions were mea-
sured, as well as the reaction time for responding to each
photo. The instrument was validated by using most of the
instruments available in the area, showing a significant cor-
relation between ERI and its subscales (r = .383, p <.001),
with instruments such as JACFEE (Japanese and Caucasian
Facial Expressions of Emotion) and MERT (Multimodal
Emotion Recognition Test) (Scherer & Scherer, 2011). Al-
though no studies were found among Latino population us-
ing ERI, it was decided to use it because the images for as-
sessing facial emotion recognition were the same as those in
other instruments previously used in Mexico, such as POFA
(Pictures of Facial Affect) by Ekman and Friesen (1976),
and also because of it provided free access to software for
research purposes, computerization of the program to accu-
rately determine reaction time in recognizing the emotions
evaluated, the option of configuring the program in Spanish
and accessibility for directly downloading the test results
onto a spreadsheet.

The Montreal Cognitive Assessment Scale (MoCA) as-
sesses the cognitive functioning of participants in the areas
of executive functions, visuospatial skills, identification,
memory, attention, language, abstraction, memory, and
orientation in 30 items. A cut-off point of 26 points in the
total score has been suggested to identify the presence of
cognitive impairment. In 2014, this scale was validated in
Mexico as a useful tool for screening mild cognitive im-
pairment in patients with schizophrenia, with a Cronbach’s
alpha value of .71 and adequate concurrent validity (Rodri-
guez-Bores Ramirez, Saracco-Alvarez, Escamilla-Orozco,
& Fresan Orellana, 2014).

Lastly, the Functional Assessment for Comprehensive
Treatment of Schizophrenia (FACT-Sz) was used to evaluate
the psychosocial functioning of an individual with schizo-
phrenia, with a score ranging from zero to 100. The cut-off
point of 60 indicates that those with a higher score have
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acceptable performance, a score of over 70 indicates slight
functional impairment, over 80 indicates functional recovery,
while scores below 60 indicate moderate to severe functional
impairment. The instrument has shown adequate convergent
validity with symptomatic severity scales and concurrent va-
lidity with functionality scales, with a high intraclass correla-
tion coefficient (.966, p < .0001) (Suzuki et al., 2008). This
instrument was previously used in Mexican population in a
study comparing patients with schizophrenia according to
their functionality to determine the association between the
latter and treatment response and resistance (Garay, 2013).

Procedure

All subjects who met the selection criteria voluntarily signed
an informed consent form. The study instruments were ap-
plied during a 90-minute period. This procedure was per-
formed by a doctor with a specialization in psychiatry.

Statistical analysis

The description of the clinical-demographic characteristics
of the sample was undertaken with frequencies and per-
centages for the categorical variables, and with means and
standard deviations for the continuous variables. Pearson’s
Correlation Coefficient was used to determine the linear as-
sociation between the percentage of emotion recognition,
recognition time (msec), and symptom severity, cognitive
functioning, and functionality. The level of statistical sig-
nificance was set at p <.05.

Ethical considerations

This study was conducted in accordance with the general
principles stated in the Declaration of Helsinki (World Med-
ical Association, 2013), with the approval of the Research
Ethics Committee of the Instituto Nacional de Psiquiatria
Ramon de la Fuente Muiiiz in Mexico (CEI/C/083/2016).

RESULTS

Clinical-demographic characteristics
of the sample

Seventy-two patients with schizophrenia with an average
age of 32.4 years were included. Just over 50% were men
and over 60% were unemployed. The age of onset of the
disorder reported was 24 years, with an average duration of
untreated psychosis (DUP) of nearly one year (50 weeks).
All patients were under treatment with antipsychotics at the
time of the study.

Regarding symptom severity, functionality, and cogni-
tion, patients showed moderate symptom severity and mild
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Table 1
Clinical-demographic characteristics of sample

Demographic and Clinical Variables

n %

Sex

Men 39 54.2

Women 33 45.8
Marital status

Unpartnered 64 88.9
Socio-economic status

Middle 49 68.1
Occupation

Unpaid 50 69.4
Psychiatric hospitalization

Yes 40 55.5
Atypical antipsychotics 60 83.3
Antidepressants 31 43.1
Benzodiazepines 14 19.4
Correctors 12 16.7
Modulators 9 12.5

Mean SD Range
Age (years) 324 9.5 19 - 59
Educational attainment (years) 13 3.2 5-24
Age of onset (years) 24 8.8 13- 52
DUP (weeks) 50.3 85.6 1- 364
Symptom severity, cognition and functionality

Scales Mean SD Range
PANSS

Positive 21.0 5.0 12- 38

Negative 20.9 4.8 10- 36

Cognitive 16.9 3.2 11-30

Excitability 6.4 24 4-13

Depression& Anxiety 9.0 2.8 4-16

Total 74.2 11.9 60— 112
FACT-Sz Scale 69.8 7.0 50— 85
MoCA Scale 24.7 2.9 16 — 30

Note: SD = Standard desviation.

disability in terms of functionality, measured on the FACT-
Sz scale, and cognition, measured using MoCA. A descrip-
tion of the main demographic and clinical characteristics is
given in Table 1.

Facial emotion recognition and recognition time

The percentage of recognition of the five emotions (joy, sad-
ness, fear, anger, and disgust) evaluated with ERI showed
that joy was the only emotion recognized over 90% of the
time by the subjects, while the least frequently recognized
emotion was anger (Figure 1).

As for the total time for emotion recognition, joy was
the emotion that was most quickly recognized while anger
took the longest to be recognized (Figure 2).
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Figure 1. Percentage of Facial Emotion Recognition in Study Sample.

Facial emotion recognition, functionality
and symptom severity

Three significant associations were found: between anger
recognition and the severity of the PANSS cognitive sub-
scale (r=-.24, p = .03); between sadness recognition and the
severity of the PANSS negative subscale (r = -.24, p = .03);
and between the FACT-Sz score and fear recognition (r=.31,
p =.008). Associations were also found between the time for
emotion recognition and symptom severity at the time of the
study. The PANSS subscales of positive symptoms and anx-
iety/depression symptoms showed no correlations with the
time for emotion recognition, while the subscale of cognitive
symptoms and overall severity (total PANSS) showed associ-
ations with the time for recognition of all emotions (Table 2).

DISCUSSION AND CONCLUSION

The purpose of this study was to determine the association
between facial emotion recognition and time for emotion
recognition and symptom severity, functionality, and cogni-
tive functioning in a group of patients with schizophrenia.
Schizophrenia has generally been described as a disorder
that causes social and occupational dysfunction related to
early age of onset (Daltio, Attux, & Ferraz, 2015). This pre-
vents patients from achieving certain social goals, such as
working, having a partner, or studying (Corredor Rozo et
al., 2013). These findings agree with our study, in which
over 60% of the sample was not engaged in a paid activity,
had slight functional disability, and an average age of onset
of the disorder of 24.

Symptom severity, as measured by PANSS showed that
overall patients presented with moderate severity (with a
total score of 74.2, SD 11.9), probably related to the recruit-
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Figure 2. Average length of time for facial emotion recognition (msec).

ment of patients, since all patients had been treated with
the same antipsychotic for at least three months. Moreover,
patients maintained good adherence to treatment and none
of them experienced an acute episode or relapse during the
evaluation.

At the same time, the evaluation of cognition mea-
sured by the MoCA scale reported mild cognitive impair-
ment across the sample. This score had a wide range (16-
30 points), probably secondary to the heterogeneity of the
sample mainly in terms of age range (19-59 years), edu-
cational attainment (5-24 years of study) and DUP (1-364
weeks). Regarding the influence of age on the MoCA score,
there are reports of an inverse association between age and
score (Aguilar-Navarro et al., 2018), while for education-
al attainment, there are studies that suggest modifying the
cut-off point according to subjects’ level of schooling (G6-
mez, Zunzunegui, Lord, Alvarado, & Garcia, 2013). Other
authors point out that no adaptation regarding schooling is
required, since the cut-off point of 26 applied in people with
low educational attainment has a sensitivity and specificity
of > 80%, although they do not recommend it as a screen-
ing instrument for individuals with very low schooling (Ju-

Table 2
Time for recognition and symptom severity

layanont et al., 2015). As for DUP and cognitive function,
although this is not entirely clear, it has been reported that
the greater the DUP, the greater the cognitive impairment
(Garcia, Fresan-Orellana, Medina-Mora, & Ruiz, 2008).

In our study, regarding facial emotion recognition and
the time required for the latter, it was found that joy was the
most frequently recognized emotion (> 90%) and took the
least time to be identified, unlike anger, which was the least
frequently recognized and required more time to be identi-
fied. These results are comparable to those of other publica-
tions, which state that, in schizophrenia, the most common
pattern is the recognition of positive expressions, and that
subjects experience greater difficulty recognizing negative
emotions (Romero-Ferreiro et al., 2016; Jetha et al., 2013;
Namiki et al., 2007). A systematic review and meta-analysis
found that fear was the least frequently identified emotion,
followed by disgust, sadness, and anger. It should be noted
that this pattern was similar to that of healthy controls, but
higher in patients with early onset psychosis (Barkl, Lah,
Harris, & Williams, 2014).

When the association between the variables of facial
emotion recognition and the severity of schizophrenia symp-

Time for recognition — msec

Joy Anger Fear Disgust Sadness
Scales r p r P r p r p r P
Negative PANSS NS NS NS 31 .007 30 .01
Cognitive PANSS 43 <.001 23 .04 42 <.001 26 .02 27 .02
Excitability PANSS NS NS NS NS 27 .01
Total PANSS .33 .004 .30 .009 .36 .001 .33 .004 .37 .001
FACT-Sz -24 .03 -25 .03 -.33  .004 NS N.S.
MOCA NS NS -29 .01 -.34  .003 N.S.

Note: NS = Not significant.
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toms was examined, overall, lower facial emotion recogni-
tion was observed in subjects with higher symptom severity,
confirming part of the hypothesis proposed at the start of the
study. Facial emotion recognition difficulties in schizophre-
nia are multifactorial and may be linked to the neurobiology
of schizophrenia, since alterations in brain circuits that tend
to be deactivated or activated, depending on the affective
valence of a given emotion, have been described. Although
findings are contradictory, some functional imaging studies
report the deactivation of these circuits, especially in re-
sponse to negative emotions, linked to the greater difficulty in
identifying them (Watanuki et al., 2016). Like these studies,
ours found an inverse association between anger and sadness
recognition and symptom severity, specifically through the
PANSS cognitive and negative subscales respectively.

The positive association between the time required
for facial emotion recognition and the cognitive symptoms
measured by PANSS, and the overall score of the scale, can
be explained by the fact that individuals with schizophrenia
present with cognitive symptoms to a greater or lesser de-
gree, such as decreased processing, attention and reasoning
speed (Rodriguez-Jimenez et al., 2015), which could inter-
fere with the time they take to recognize facial emotions.
Another explanation, albeit with inconsistent findings,
is that the time required for facial emotion recognition is
modified by the pharmacological treatment of schizophre-
nia (Sachse et al., 2014), which could have an indirect rela-
tionship with the symptom severity of schizophrenia, since
clinical guidelines suggest optimizing treatment doses or
adding another adjuvant drug to manage symptoms of the
disorder. This increases the likelihood of adverse pharma-
cological effects that would lead to psychomotor slowing
and increased time for facial emotion recognition.

Additionally, a significant, positive association was
found between a subject’s score on the FACT-Sz scale of
functionality and the percentage of fear recognition. Pa-
tients who are less able to recognize this emotion have
worse social functioning. Although no studies have found
a similar association specifically with fear, some report that
facial emotion recognition deficits in schizophrenia are as-
sociated with poor social functioning, since the ability to
infer emotional states in others is a basic skill in the inter-
action between individuals and the formation of emotional
bonds, which, since they are altered in schizophrenia and
are persistent, also cause greater psychological stress, low
self-esteem, social isolation, and a worse functional prog-
nosis (Romero-Ferreiro et al., 2016).

Given that this study presents preliminary results, it has
several limitations. First, the associations found among the
variables are low or moderate, making it difficult to estab-
lish an association that could be valid for all patients with
schizophrenia. Moreover, as mentioned earlier, the enor-
mous variability observed in demographic and clinical vari-
ables, such as educational attainment, age, and DUP, could

Suérez-Salazar et al.

have influenced the results of the cognitive evaluation, as
well as bias the results related to facial emotion recognition.
(Sachse et al., 2014). In this context, we consider that in
future studies, it would be useful to evaluate cognitive func-
tioning in a larger, more homogeneous sample of patients,
to be able to generalize results.

At the same time, it should be noted that only the ERI
facial subtest was used to measure the accuracy and time of
facial emotion recognition, which could yield inconclusive
results. Since facial expressions are not the only fundamen-
tal emotional stimulus in social interaction, it is necessary
to include the context in which they are expressed. Thus,
both visual scenes, body expressions, emotional words, and
verbal description can affect facial emotion recognition (Xu
et al., 2015). It is therefore suggested that the study of this
variable be expanded to obtain more reliable results, since
the ability to integrate information occurs in a multisensory
way (Liu et al., 2016).

Another limitation is the tool used, ERI, since it did
not include all the basic emotions to evaluate facial emo-
tion recognition and used photographs of faces of black and
white American actors taken in 1976. Some research pa-
pers indicate that cultural and ethnic factors influence facial
emotion perception in patients with schizophrenia, due to
the existence of cultural differences in gauging the inten-
sity of emotions and affective recognition (Li, Chan, Zhao,
Hong, & Gong, 2010). In order to avoid biases in this eval-
uation, it might be advisable to develop a facial expression
recognition tool that includes Mexican actors or is based on
existing Mexican photographs, such as those in Imdgenes
del Cuerpo (Body Images) (Pérez-Rincon, 1994). Another
recommendation would be to include basic emotions such
as surprise and a neutral expression (absence of emotion-
al expression) and evaluate other parameters of this broad
construct comprising emotion recognition in schizophrenia
such as tone of voice.

This study presents preliminary results that have made
it possible to accept the proposed hypothesis, which we
consider could be important for understanding the social
cognition of patients with schizophrenia in facial emotion
recognition. The inclusion of the symptom severity of the
disorder, cognition, and functionality provides a broader
overview of the variables that may influence facial emotion
recognition and indirectly the social interaction and dys-
function of patients with this complex condition.
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