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about mimic expressions of emotions among patients
diagnosed with schizophrenia
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Summary

Aim. The study aims at assessing the ability to recognize and differentiate mimic expres-
sions of emotions, as well as the knowledge about them among the people diagnosed with
schizophrenia.

Material and method. The study involved 100 patients diagnosed with schizophrenia,
and 100 healthy volunteers. Participants performed three tasks in a computer-based experi-
ment aimed at recognition of mimic expressions. It used the faces of 30 people (14 men and
16 women) from the Warsaw Set of Emotional Facial Expression Pictures. The photographs
present six basic emotions (happiness, fear, disgust, anger, sadness, surprise).

Results. Patients diagnosed with schizophrenia achieved lower results in recognition and
differentiation of selected emotional expressions vs. healthy volunteers. The patients also
revealed less knowledge about mimic expressions of emotions.

Conclusions. The study evidenced that problems with recognizing emotions result not
only from dysfunctions in the early phases of perception regarding mimic expressions of emo-
tions, but also from dysfunction in the central processing of affective stimuli. The results of
the study form the basis for developing training aimed at recognition of mimic expressions.
Such training should teach the patients to correctly categorize emotions and improve their
knowledge on emotional expressions.
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Introduction

The main conclusion from the meta-analyses of studies [1, 2] involving patients
diagnosed with schizophrenia is that such persons are characterized by a poorer ability
to recognize emotional facial expressions compared to healthy participants. The meth-
odology of studies addressing this problem typically involves patients checking (mark-
ing) the specific name of the recognized emotional expression [3]. The aforementioned
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scheme, however, prevents the assessment of the phase in which the processing of
affective information is distorted. Before patients allocate an appropriate verbal label
to the expression presented to them, they must have competences in the area of dif-
ferentiating mimic expressions. The patients’ problem may be related to both naming
the expressions and perceiving differences among them. The patients’ knowledge about
emotions is also important. This knowledge may draw the patients’ attention toward
searching for indicators of the emotions they anticipate.

The study presented in the article thus aims to assess the ability to correctly recog-
nize, differentiate, and name facial expressions of emotions, as well as the knowledge
about them among patients diagnosed with schizophrenia. This will allow for the as-
sessment of the anticipated dysfunctions in the area of recognizing facial expressions
of emotions from the perspective of three phases of processing affective content.

Material and methods
Participants

The study involved 200 participants, including 108 women (54% of all participants)
and 92 men, aged 18-68 (M = 38.70; SD = 14.77). The group of healthy volunteers
comprised 100 people, selected to match the sex of the patients with schizophre-
nia. Healthy volunteers included 54 women and 46 men, aged 19-65 (M = 35.21;
SD = 14.99). The analyzed groups were statistically different with respect to age.
The group of patients with schizophrenia was statistically significantly older than
the group of healthy volunteers (¢ = 3.43; p = 0.001). Based on the interview, it was
also determined that the healthy volunteers had no record of mental illness, were not
addicted to psychoactive substances, and had no other health-related problems. They
also did not meet the diagnostic criteria for schizophrenia.

The group of patients with schizophrenia comprised 100 participants, including
54 women and 46 men, aged 18-68 (M = 42.18; SD = 13.77). These were patients
admitted to psychiatric wards. They were all diagnosed by psychiatrists with paranoid
schizophrenia according to ICD-10 criteria. Patients with severe somatic diseases,
neurological disorders, or those addicted to alcohol or other psychoactive substances
were excluded from the study. The participants were also not subject to any changes
in pharmacotherapy. All patients were treated with antipsychotic medication. Among
the 100 patients with schizophrenia, 86 were administered atypical antipsychotic
agents (olanzapine n = 41, risperidone n = 25, clozapine n = 17, quetiapine n = 3),
while 14 were treated with typical antipsychotic agents (fluanxol n = 9, haloperidol
n =4, perazine n = 1).

Before enrollment in the study, all participants signed an informed consent form.
The study protocol was approved by the Senate Ethics Committee for Empirical Re-
search on Human Subjects. The study meets the ethical requirements of the American
Psychological Association.
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Measure
Experiment of facial expression recognition and differentiation

The experiment was conducted using Inquisit 4 software. It used the faces of
30 people (14 men and 16 women) from the Warsaw Set of Emotional Facial Expres-
sion Pictures [4]. The photographs present six basic emotions (happiness, fear, disgust,
anger, sadness, surprise) across three intensity levels (low, average, high). Each of the
photographs was presented only once. The experiment comprised three tasks.

The first task in the experiment refers to the ability to differentiate between facial
expressions of emotion. The participants are presented with two facial expressions at
a time on the monitor screen for a duration of 2000 ms. Next, they are asked whether
the faces in the photographs depict the same emotion. The participants provide their
answers using the keyboard. If their answer is “YES”, they press the ‘T’ key on the
keyboard; if “NO”, they press the ‘N’ key. Half of the presentation (18 pairs of pho-
tographs) is presented simultaneously, while the other half (18 pairs of photographs)
sequentially.

The second task involves the presentation of individual facial expressions, where
the participant is asked to use the left mouse button to click on the name of the exhib-
ited emotion on the monitor screen. This task assesses the ability to name the facial
expressions of emotion. The first 18 photographs are displayed with a long exposure
time (2000 ms), while the remaining 18 photographs are displayed with a short ex-
posure time (500 ms).

The third task refers to knowledge of facial expressions of emotion. The partici-
pants are presented with a description of a given emotion without providing its full
name. Then, a photograph of a facial expression of an emotion is displayed. After the
photo has been displayed, a question appears on the screen asking whether the person
in the photograph is experiencing the emotion related to the presented description
(e.g., fear: “Is the person in the photograph experiencing an emotion related to the
occurrence of a specific direct physical threat or existential threat?”’). The descriptions
used were sourced from the EREME experiment conducted by Wawrzyniak [5] and
were developed based on Lazarus’ relational themes [6]. Half of the presentation is
displayed for a short duration (500 ms), while the other half is displayed for a long
duration (2000 ms).

Procedure

During the first phase of the study, the participants were informed about its pur-
pose, anonymity, voluntary nature, procedure, and results presentation. After signing
the informed consent form, the participants completed the computer-based experiment
of recognition and differentiation of facial expressions. The study was performed in-
dividually with each participant in an office located within the psychiatric ward or, in
the case of healthy volunteers, in a private psychologist’s office in Szczecin.
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Descriptive statistics

Results

The collected data were subjected to statistical analysis in SPSS Statistics 23.0
software. Kurtosis and skewness values close to the range <-2; 2> indicated that the
distribution of the results for the examined variables was consistent with a normal
distribution. Descriptive statistics of the examined variables are presented in Table 1.

Table 1. Descriptive statistics of the examined variables

Task of:rm;on Group | N | Min. [Max.| M | SD | Skewness | Kurtosis
Aoty o | appiness | Swdy | 100 | 0 | 6 | 371 |215| 036 | 142
Contol [ 100 | 0 | 6 | 449 [191] -116 | 015

Anger | Study | 100 | 1 | 6 | 329 |144| 003 | -015

Contol | 100 | 1 | 6 | 348 |108] -012 | -050

Disgust | Study | 100 | 0 | 6 | 339 |179] -031 | -067

Contol | 100 | 0 | 6 | 527 |108] 232 | 22

Fear | Sty |100| 0 | 6 | 347 |165| 021 | -092

Contol | 100 | 1 | 6 | 422 |137| -043 | -048

Sadness | Study |100| 0 | 6 | 332 [179| 025 | -10f

Contol [ 100 | 0 | 6 | 412 [126] 064 | 040

Suprise | Study | 100 | 0 | 6 | 347 |165]| 019 | -0.96

Contol | 100 | 0 | 6 | 430 |148| -103 | 048

ooy | Heppiness | Sudy (100 | 0 | 6 | 238|105 049 | 108
Contol | 100 | 0 | 4 | 260 |084| -152 | 223

Anger | Stdy [100| 0 | 5 | 193 [122] 020 | -085

Contol | 100 | 0 | 4 | 232 |09 | -089 | 005

Disgust Study | 100 | 0 4 155 | 1.20 0.08 -1.19

Contol | 100 | 0 | 4 | 182 |123] 045 | 30

Fear | Stdy | 100 | 0 | 4 | 066 |074| 125 1.80

Contol | 100| 0 | 3 | 064 |086| 116 043

Sadness | Study |100| 0 | 5 | 223 |168| -015 | -147

Contol | 100 | 0 | 5 | 292 |140| 072 | 044

Surprise Study | 100 | 0 5 1.75 | 1.26 0.11 -1.01

Contol [ 100 | 0 | 5 | 202 |112] -048 | -040

table continued on the next page
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3 ﬁff:sr:gzse Fear | Study | 100 | 3 | 18 | 1064 |421| 010 | -121
Contol | 100 | 2 | 18 | 1242 |423| <095 | -038

Disqust | Study | 100 | 1 | 18 | 1079 |450| -025 | -125

Contol | 100 | 1 | 17 | 1222 |463| 094 | -058

Differentiation of emotions — task 1

In order to assess the differences in differentiating facial expressions of emotions
between people suffering from schizophrenia and healthy people, a two-way repeated-
measures ANOVA was conducted in the following scheme: 2 (health status: people
suffering from schizophrenia vs. healthy people) x 6 (emotion type: happiness vs. anger
vs. disgust vs. fear vs. sadness vs. surprise). The within-subjects factor was the type of
emotion. The between-subjects factor was health status. The dependent variable was
the number of correct distinctions.

As expected, a significant main effect of health status was observed:
F(1,198)=28.53; p<0.001; 12 =0.126. Lower accuracy in differentiating emotions
was found in the group of individuals with schizophrenia (M = 3.44; SE = 0.12) than
in the group of healthy people (M =4.31; SE=0.12). A significant main effect of emo-
tion type was observed: F(4, 769) = 15.53; p <0.001; n2 = 0.073. Lower accuracy in
differentiating emotions was found in the case of anger (M = 3.39; SE = 0.08) than in
the case of happiness (M =4.10; SE = 0.14; p <0.001), disgust (M =4.33; SE=0.11;
p <0.001), fear (M = 3.85; SE = 0.11; p < 0.001), sadness (M = 3.72; SE = 0.11;
p <0.05) and surprise (M =3.89; SE=0.11; p <0.001).

A significant interaction effect of health status and type of emotion was also
observed: F(4, 792) = 3.16; p < 0.05; n2 = 0.016. Lower accuracy in differentiating
emotions was found in the group of people suffering from schizophrenia than in the
group of healthy people in the case of happiness (M = 3.71; SE = 0.20 vs. M = 4.49;
SE=0.20; p<0.01), disgust (M =3.39; SE=0.15vs. M=5.27; SE=0.15; p<0.001),
fear (M = 3.47; SE = 0.15 vs. M =4.22; SE = 0.15; p < 0.001), sadness (M = 3.32;
SE=0.16 vs. M=4.12; SE=0.16; p <0.001) and surprise (M =3.47, SE = 0.16 vs.
M=430,SE=0.16, p <0.001). There were no between-subject differences in the dif-
ferentiation of the emotion of anger. In the group of people suffering from schizophrenia,
no differences were found in the accuracy of differentiation between individual emo-
tions. However, healthy people differentiated the emotion of disgust most accurately
and the emotion of anger least accurately. It can therefore be assumed that people
suffering from schizophrenia exhibit greater deficits in differentiating facial expres-
sions of emotions than healthy people. The discussed effect is presented in Figure 1.
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Figure 1. Interaction effect of health status and emotion type on the number
of correct differentiations

Accuracy of labeling emotions — task 2

In order to assess the differences in labeling facial expressions of emotions between
people suffering from schizophrenia and healthy people, a two-way repeated-measures
ANOVA was conducted in the following scheme: 2 (health status: people suffering from
schizophrenia vs. healthy people) x 6 (emotion type: happiness vs. anger vs. disgust
vs. fear vs. sadness vs. surprise). The within-subjects factor was the type of emotion.
The between-subjects factor was health status. The dependent variable was the number
of correct identifications.

As expected, a significant main effect of health status was observed: F(1, 198)
=6.98; p <0.01; n2 = 0.034. Lower accuracy in labeling emotions was found in the
group of patients with schizophrenia (M = 1.74; SE = 0.08) than in the group of healthy
people (M =2.05; SE = 0.08). A significant main effect of emotion type was observed:
F(5,898) =125.79; p < 0.001; n2 = 0.388. Higher accuracy in naming emotions was
found for happiness (M =2.47; SE = 0.08) and sadness (M = 2.58; SE = 0.11) than for
anger (M =2.13; SE=0.08; p <0.001), disgust (M =1.69; SE =0.09; p <0.001), fear
(M =0.65; SE = 0.06; p <0.001) and surprise (M = 1.89; SE = 0.08; p < 0.001). No
differences were found between happiness and sadness (7i.).

A significant interaction effect of health status and type of emotion was also ob-
served: F(5,916)=3.42; p <0.01; 12 = 0.017. Lower accuracy in labeling emotions
was found in the group of patients with schizophrenia than in the group of healthy
people in the case of happiness (M =2.33; SE=0.10 vs. M =2.60; SE=0.10; p <0.05),
anger (M =1.93; SE=0.11 vs. M=2.32; SE=0.11; p <0.01) and sadness (M =2.23;
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SE=0.16 vs. M =2.92; SE =0.16; p <0.01). There were no between-subject differ-
ences in naming the emotions of disgust, fear and surprise. Both among people suf-
fering from schizophrenia and healthy people, the emotions of happiness and sadness
were most often correctly named, while the emotion of fear was least often correctly
named (patients with schizophrenia: M = 0.66; SE = 0.08; healthy people: M = 0.64;
SE =0.08). This confirms that individuals with schizophrenia have poorer recognition
of facial expressions of emotions than healthy people. However, the differences in emo-
tion recognition concern only three out of six emotions presented to the subjects. These
emotions were both positive (happiness) and negative (anger, sadness). The discussed
effect is presented in Figure 2.
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Figure 2. Interaction effect of health status and emotion type on the number
of correct labels

Knowledge about facial expressions of emotions — task 3

In order to assess the differences in knowledge about facial expressions of emo-
tions between people suffering from schizophrenia and healthy people, a two-way
repeated-measures ANOVA was conducted in the following scheme: 2 (health status:
people suffering from schizophrenia vs. healthy people) x 2 (emotion type: fear vs.
disgust). The within-subjects factor was the type of emotion. The between-subjects
factor was health status. The dependent variable was the accuracy of responses.
In the third task, participants were asked to assess whether the emotions presented
to them matched the description of emotions presented to them earlier. This descrip-
tion did not include the name of the emotion, but rather focused on descriptions of
disgust and fear.
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The conducted analyses showed a significant main effect of health status:
F(1,198) =6.08; p <0.05; 12 = 0.030. Lower accuracy of response was found in the
group of people suffering from schizophrenia (M = 10.72; SE = 0.42) than in the group
of healthy people (M =12.17; SE=0.42). The discussed effect is presented in Figure 3.
However, there was no significant main effect of the type of emotion, F(1, 198)=0.14,
and no interaction effect of health status and type of emotion, F(1, 198) = 0.02; ni.

12.47*

10.72

Number of correct responses

People suffering from schizophrenia Healthy people
*p<0.05

Figure 3. The effect of health status on the number of correct responses

Discussion

The results obtained in the study indicate, as expected, that people suffering from
schizophrenia perform worse at naming and therefore recognizing emotions such as
happiness, anger and sadness than healthy people. These findings conform to results
achieved by other researchers [7, 8]. Some studies [9, 10], however, did not reveal any
differences between patients with schizophrenia and healthy volunteers in recognizing
facial expressions of happiness. Some researchers [10, 11] suggest that deficits in the
recognition of facial expressions of emotions by patients diagnosed with schizophrenia
only refer to negative emotions. The results of this study, however, indicate poorer
recognition of both negative and positive emotions.

Before one can recognize emotions in the presented face, one must first register
sensory data. Next, the transferred information is analyzed at higher levels of the nerv-
ous system, including cerebral cortex analysis [12]. This is referred to as bottom-up
processing [13]. Distortions in visual perception among patients with schizophrenia
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may result from irregularities within neuronal structures [14] and neurotransmitter
systems [15, 16]. These factors may be related to irregularities in the area of bottom-
up processing of affective information. The study presented in this article indicates
that patients exhibit deficits already in the early phase of differentiating emotional
expressions. The process requires the ability to compare and assess both the common
and differentiating elements of the presented faces. This means that problems related
to the recognition of emotional expressions originate already in the phase preceding
the correct labeling of emotions.

The presented study also evaluated patients’ knowledge of facial expressions of
emotions. The patients demonstrated poorer knowledge about facial expressions of
emotions than healthy volunteers. This knowledge may draw the patients’ attention
toward searching for indicators of the emotions they anticipate. This is referred to as
top-down processing, whereby knowledge about the factors triggering given emotions
plays a major role in the process of perceiving facial expressions. The results of the
study thus also point to dysfunctions in the area of top-down processing of affective
information.

Based on the results of the study, a theoretical model can be proposed. According
to the proposed model, interferences in the phase of differentiating facial expressions
of emotions result in dysfunctions in their correct labeling. Recognition of emotions
also requires involvement of memory processes that direct the search for and interpre-
tation of sensory perceptions. Poor knowledge about emotions is related to secondary
dysfunctions in the area of differentiation and labeling of emotional expressions. Par-
ticipants with poor knowledge of mimic expressions of emotions do not pay attention
to the facial areas that convey emotions. This prevents their accurate differentiation
and further labeling. The process constitutes a vicious circle of pathogenesis of deficits
in recognizing facial expressions by patients, leading to reinforcement of the deficits.

Patients with schizophrenia are characterized by both functional and structural
changes to the brain [14]. Phillips and Silverstein [17] claim that weakening of neu-
ronal connections that integrate brain functions is a factor leading to the breakdown of
cognitive coordination in patients, resulting in symptoms of disintegration, including
distorted thinking in schizophrenia. Neuronal dysfunctions in patients may inhibit, at
the level of neuronal circuits, the process of building cognitive representations of emo-
tions. Drawing attention to this process is of major importance for developing future
training in recognizing facial expressions. At the neurobiological level, the training
must be directed at building connections between the group of neurons responsible
for perceiving facial features characteristic of specific facial expressions. The train-
ing should be preceded by a preliminary diagnosis, whereby an expert would assess
the phase of recognizing facial expressions where the patient has problems. Next, the
therapist should develop the patient’s competences in differentiating and labeling facial
expressions of emotion, and enhance the patient’s knowledge about them. Development
of training in recognizing facial expressions of emotions may help patients with improv-
ing their interpersonal skills and the quality of their social functioning in the future.
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Limitations

The main limitation of the study involves the fact that the compared groups sta-
tistically differed in age. The group of patients with schizophrenia was statistically
significantly older than the group of healthy volunteers. Studies, however, indicate
that age is not a significant factor in differentiating groups’ ability to recognize facial
expressions of emotion [18].

Conclusions

The following conclusions can be drawn from the results of this study:

1. People suffering from schizophrenia are less accurate at differentiating facial
expressions of basic emotions exposed to them than healthy people.

2. People suffering from schizophrenia are less accurate in labeling facial expressions
of basic emotions exposed to them than healthy people.

3. People suffering from schizophrenia have less knowledge about facial expressions
of emotions than healthy people.

The study revealed that problems with identification of emotional expressions do
not refer as much to the process of their labeling as to their correct differentiation,
and this is what future therapeutic training should focus on. Apart from the training
in verbalizing emotions, one must first create adequate cognitive representations
that allow patients to differentiate between facial expressions. It would only be the
next step to allocate the aforementioned cognitive representations to verbal labels
and to improve patients’ knowledge on facial expressions of emotions. Possibly,
development of the suggested training will help patients to interpret the behaviors
and intentions of other people more accurately in the future, thus improving their
social functioning.
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