European Archives of Psychiatry and Clinical Neuroscience (2020) 270:761-769
https://doi.org/10.1007/500406-019-01027-8

ORIGINAL PAPER q

Check for
updates

Facial emotion recognition in people with schizophrenia and a history
of violence: a mediation analysis

Viola Bulgari'© - Mattia Bava®® - Giulia Gamba? - Francesco Bartoli?® - Alessandra Ornaghi? - Valentina Candini’
Maria Teresa Ferla® - Marta Cricelli® - Giorgio Bianconi* - Cesare Cavalera'>® . Giovanni Conte® - Alberto Stefana®
Marco Picchioni’®® . Laura lozzino'® - Cristina Crocamo?® - Giuseppe Carra®®

Received: 21 December 2018 / Accepted: 15 May 2019 / Published online: 20 May 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Evidence for an association between impaired facial emotion recognition and violence in people with schizophrenia is
inconclusive. In particular, the role of misidentification patterns involving specific emotions such as anger and the influence
of clinical characteristics on this association remain unclear. In this study, we compared facial emotion recognition perfor-
mance in age- and gender-matched schizophrenia spectrum disorders subjects with (N =52) and without (N=52) a history
of violence. Data on current symptom severity, Cluster B personality status, past victimization, and alcohol and substance
misuse were also collected. Compared to those without, subjects with a history of violence showed worse facial emotion
recognition performances, involving anger, fear, disgust, sadness, and happiness. When formally testing the reporting of
angry faces, evidence of enhanced sensitivity to anger was not supported. Finally, when the impact of current symptoms was
assessed, higher severity of activation symptoms, including motor hyperactivity, elevated mood, excitement and distract-
ibility, mediated the relationship between history of violence and poor facial emotion recognition performance. As a whole,
our findings seem to support the role of perceptual deficits involving different emotions as well as of a mediation played by
activation symptoms. Facial emotion recognition deficits associated with the propensity to violence, as well certain symptoms
mediating their relationship, should be targeted by specific treatment approaches.
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people with schizophrenia [1, 2]. The degree of this defi-
cit seems to be associated with illness-related factors and
understandably with current medication [3]. FER deficits in
schizophrenia more often involve negative emotions such as
anger, fear and disgust [4, 5], and include a general tendency
to misidentify negative valence facial emotions [5, 6]. These
impairments in patients’ abilities to recognize the facially
expressed emotions of other people have a negative impact
on global levels of functioning [7], including social skills [5,
8, 9] and propensity to violence [10].
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attribution bias™) [13, 14], but also a tendency to misiden-
tify anger in non-angry facial expressions [15-17]. A hostile
attribution bias may be a mechanism leading to violence
because of perceived, misinterpreted, threats [18]. How-
ever, research examining FER performance among violent
subjects suffering in particular from schizophrenia has pro-
vided mixed results [19]. For instance, the degree of FER
impairment, especially for fear and anger recognition [20],
has been reported to be larger in violent compared to non-
violent subjects [21, 22]. However, these differences could
not be detected in other studies [23], and a recent one found
even better scores for fear and anger recognition among vio-
lent subjects with schizophrenia [24].

It is plausible to hypothesize that other individual factors
may influence the relationship between impaired FER and
violence in people with schizophrenia. For example, vio-
lence propensity in this clinical population is associated with
higher levels of active positive psychotic symptoms, alcohol
and substance misuse [25, 26], younger age and co-morbid
Cluster B personality [3, 27, 28], as well as with traumatic
experiences during childhood [29]. Co-morbid antisocial
personality disorder is also likely to influence FER perfor-
mance in schizophrenia [30, 31].

This study aimed to explore which individual charac-
teristics of subjects with schizophrenia may influence the
association between FER performance and their propen-
sity to violence using a community sample of subjects with
schizophrenia spectrum disorders (SSDs) and a history of
violence compared to age- and gender-matched SSDs sub-
jects without a similar history. We hypothesized that, after
adjusting for certain clinical confounders, people with SSDs
and a history of violence would perform worse on FER as
compared with non-violent subjects. Furthermore, we aimed
to test whether the relationship between FER performance
and violence might be potentially mediated by factors known
to be associated with violence such as symptom severity,
substance and alcohol misuse, and co-morbid Cluster B
personality.

Methods
Participants

We recruited 104 subjects with SSDs from four Depart-
ments of Mental Health in Northern Italy. Participants
with (N=52) and without (N=52) a history of violence
in the past 10 years were matched by age and gender. We
defined subjects with a history of violence as those who
had committed at least one episode of violence that led to
physical injury of the victim. Violence-related data were
extracted from the medical records and verified with clini-
cal staff. All subjects met the Diagnostic and Statistical
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Manual of Mental Disorders IV (DSM-IV-TR) [32] crite-
ria for an SSD using the Italian version of the Structured
Clinical Interview for DSM for Axis I Disorders (SCID-
I) [33]. Exclusion criteria were based on a diagnosis of
mental retardation, dementia or organic brain disorder,
epilepsy, and significant traumatic brain injury. All par-
ticipants provided written informed consent to participate
after a comprehensive description of the study aims and
procedures. Ethics Committee of each recruiting centre
approved the study.

Instruments
Sociodemographic and clinical variables

Sociodemographic, substance misuse, and current treat-
ment information was collected from the clinicians respon-
sible for the care programme. Data on history of violence,
early life violence and victimization were recorded using
a standardized form, as reported by both clinicians and
patients. Current symptoms were assessed using the Brief
Psychiatric Rating Scale-Expanded (BPRS-E) [34, 35].
The BPRS-E rates 24 psychiatric symptoms on a seven-
point Likert scale, where lower scores indicate fewer
symptoms (range 24-168). Following established meth-
ods [36], the BPRS-E scores were summarized into four
dimensions: positive, negative, affective and activation
symptoms. Four items, unusual thought content, hal-
lucinations, suspiciousness, and grandiosity, define the
BPRS-E positive symptom domain. The BPRS-E negative
symptoms include blunted affect, emotional withdrawal,
and motor retardation. The BPRS-E affective dimension
encompasses items assessing anxiety, depression, guilt,
and suicidality. Finally, four items, motor hyperactivity,
elevated mood, excitement, and distractibility, define the
BPRS-E activation dimension.

Functioning

The Italian version of the Specific Level of Functioning
(SLOF) [37] scale was completed by clinicians responsi-
ble for care programmes, to evaluate participants’ daily life
abilities across six factors, considered over the past 7 days.
These were physical functioning (range 5-25), personal
care skills (range 7-35), interpersonal relationships (range
7-35), social acceptability (range 7-35), activities of com-
munity living (range 11-55), and work skills (range 6-30).
The SLOF consists of 43 items, each rated on a five-point
Likert scale (1 =poorest functioning, 5 =best functioning),
with total scores ranging from 43 to 215, and higher ones
indicating better overall functioning.
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Cluster B personality co-morbidity

The presence of co-morbid personality disorder traits was
established using the Italian version of the Millon Clinical
Multiaxial Inventory-1II (MCMI-III) [38]. The MCMI-III
consists of one hundred and seventy-five self-report items,
and maps onto DSM-IV-TR diagnoses. For this study, four
domains related to Cluster B personality disorder traits
were considered (histrionic, narcissistic, antisocial and
borderline). A base rate equal to or greater than 75 was
used to identify Cluster B personality conditions [38].

FER

FER accuracy was measured using the Facially Expressed
Emotion Labelling (FEEL) test [39]. The FEEL is a com-
puter-based test that includes a set of 42 male and female,
emotional faces from the Japanese and Caucasian Facial
Expressions of Emotion series (JACFEE) [40] and has
good reliability (Cronbach’s alpha, r=0.76) [39]. Pic-
tures of faces showing one of the six basic emotions (i.e.,
anger, disgust, sadness, fear, surprise, happiness) [41] are
displayed for 3 s, after the same face has been shown in
the neutral state for 1.5 s. Subjects are asked to name the
emotion shown. Based on the number of correct responses,
the overall FEEL score can range from 0 to 42, while the
accuracy for each emotion ranges from O to 7. We used
the overall FEEL score as measure of FER performance.
We also calculated the misidentification scores for each
of the six emotions. Following previous studies [16], we
defined misidentification as the tendency to confuse dif-
ferent emotions, for example, labelling happiness as fear.
In particular, we focused on the misidentification of anger
from other emotions to check for the presence of a hostile
misattribution bias on FER performance.

Violence

History of violence was double-checked by a self-report
questionnaire, the Brown—-Goodwin Lifetime History of
Aggression (BGHA) [42]. In addition, current aggres-
sive behaviours were assessed with the Modified Overt
Aggression Scale (MOAS) [43]. This is a five-point Lik-
ert scale across four behavioural dimensions, including
verbal violence, physical violence against objects, against
the self, and against others. Higher MOAS scores indicate
increasing severity of violence. The score in each dimen-
sion is multiplied by a factor, i.e., 1 for verbal, 2 against
property, 3 against the self and 4 against others [43]. Thus,
the MOAS weighted total score ranged from O to 40.

Statistics

Between-group differences in demographic and clinical
characteristics that may assume the role of potential con-
founders among people with SSDs and violence, such as
gender, age, education, clinical characteristics, symptoms
severity, alcohol and/or substance misuse, and Cluster B
personality co-morbidity, were tested. Comparisons were
made using Pearson’s Chi-square test, Fisher’s exact test,
ANOVA, or Mann—Whitney test, according to the nature of
the data. Between-group differences in FER performance
were investigated in terms of FEEL accuracy scores. FEEL
sub-scores, based on the number of correct responses for
each of the six emotions, were explored between those
with and without a history of violence. As most of these
data were not normally distributed, we used non-paramet-
ric tests. In addition, focusing on those subjects who made
at least one FER misidentification error, we calculated, in
each group and for each emotion, the proportion of sub-
jects who made misidentification errors. Combining across
emotions, we explored potential disproportionate faces
reporting of certain emotions (e.g., anger) in misidenti-
fication errors. Thus, we carried out negative binomial
regression models to test reporting differences by history
of violence. These analyses were supplemented by further
regression analyses evaluating the association between his-
tory of violence and overall FER performance, yielding
regression coefficients with 95% Cls, with a Box—Cox
power transformation applied to the dependent variable.
Due to the novel and exploratory nature of this study, we
focused on the relationship between the history of vio-
lence and FER performance, exploring whether this was a
direct relationship or through putative intervening/media-
tor variables such as psychotic symptoms severity. Thus,
we dealt with the following intervening model: history of
violence was postulated to exert an effect on FER perfor-
mance through candidate variables (e.g., psychotic symp-
toms severity). Although the most widely used approach to
deal with mediation is causal step approach by Baron and
Kenny [44], other methods support hypotheses which test
the intervening variable effect. We adopted the bootstrap-
ping method as it appears promising, among these alter-
natives, to quantify the indirect effect rather than to infer
the existence from a set of tests on constituent paths [45].
Consistently, resampled data sets were generated and the
product of coefficients a X b (a = coefficient for history of
violence in a model predicting the candidate mediator var-
iable from history of violence; b =coefficient in a model
predicting FER performance from the candidate mediator
variable) was repeatedly recorded. An inference was made
about the size of the indirect effect using the k estimates
to generate confidence intervals, based on an empirical
estimation of the sampling distribution [46].
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Statistical significance was set at p <0.05. We analysed
data using Stata [47].

Results
Sociodemographic and clinical characteristics

Most subjects were male and single (Table 1). No between-
group differences were observed in terms of illness duration,
education and marital status, but violent subjects were more
likely than non-violent ones to be unemployed. The vast
majority of participants were prescribed antipsychotic medi-
cation, with no differences between groups. Relatively few
participants had misused alcohol or other substances in the
preceding year (21.15% of the whole sample), though almost
two-fifths had a co-morbid Cluster B condition (37.50%).
They were more likely to report episodes of violence in
the past including assaults (n =44, 86.27%), other kind of
assaults (n=3, 5.88%), sexual violence (n=3, 5.88%), and
stalking (n=1, 1.96%).

Symptoms and global functioning

Symptom severity, as measured by BPRS-E, was similar in
the two groups (Table 1), apart from the BPRS-E activa-
tion dimension: subjects with a history of violence scored
higher than their non-violent-counterpart (mean, SD=5.94,
2.44 vs. 4.88, 1.68, p=0.009). Mean global functioning as
measured by SLOF was lower among violent as compared
with non-violent subjects in terms of social acceptability
(mean, SD=24.64, 4.10 vs. 27.45, 2.48, p=0.0001) and
total scores (mean, SD=166.24, 22.14 vs. 178.02, 17.84,
p=0.006) (Table 1).

Violence

BGHA scores confirmed that SSD subjects in the violent
group reported lifetime violence more often than non-violent
ones (mean, SD=38.45, 11.71 vs. 31.64, 8.21; p=0.007).
They were also more likely to report violent behaviours in
the 2 weeks before the assessment, showing greater MOAS
overall scores, particularly considering the verbal dimension
(mean, SD=0.48, 0.92 vs. 0.10, 0.30; p=0.010) (Table 1).

Facial emotion recognition

Five participants in each group did not complete the task
due to poor motivation. Subjects with a history of violence
performed worse on the FEEL test as compared with non-
violent subjects (Table 1). They scored lower on recognition
of anger (mean, SD=3.49, 2.33 vs. 4.57, 2.03; p=0.022),
fear (mean, SD=3.70, 1.92 vs. 4.60, 2.00; p=0.023),

@ Springer

sadness (mean, SD=4.30, 1.93 vs. 5.28, 1.86; p=0.015),
disgust (mean, SD=4.55, 1.95 vs. 5.43, 1.72; p=0.020), and
happiness (mean, SD=5.98, 1.48 vs. 6.60, 0.95; p=0.006).
Examining the patterns of errors, subjects with a history
of violence committed misidentifications more frequently
than non-violent ones (Table 2). Specifically, they most com-
monly misrecognized fear as surprise (70% vs. 43%), sad-
ness as surprise (49% vs. 23%) and disgust as both sadness
and surprise (36% vs. 15%, and 25% vs. 6%, respectively).
Furthermore, even if not at a statistically significant level,
fear, sad and happy facial expressions appeared most com-
monly misrecognized as angry facial expressions by subjects
with a history of violence (21% vs. 17%, 19% vs. 15% and
8% vs. 2%, respectively). Conversely, a greater number of
non-violent subjects misidentified disgusted faces as angry
(57% vs. 53%) and surprised faces (13% vs. 2%). We thus
carried out a negative binomial regression model to further
test the reporting of angry faces in terms of other emotions
misidentification errors, hypothesizing a higher proportion
of angry faces for subjects with a history of violence. This
model did not show any statistically significant estimate
(coefficient=0.119, p=0.573).

We then performed a multiple linear regression analysis
to explore the relationship between the history of violence
and FER performance (Table 3), including in the model
potential confounders identified from univariate analyses
and existing literature. Subjects with a history of violence
performed worse on FER, even after controlling for sociode-
mographic and clinical characteristics. However, we could
uncover a potential mediating role for symptom severity, as
measured by the BPRS-E activation dimension, in the rela-
tionship between history of violence and FER performance
(Table 3). The BPRS-E activation dimension explained
about 18% of the overall effect of history of violence on
FER performance.

Discussion

The relationship between FER and violence in schizophrenia
has been poorly studied so far. In this study, we measured
FER accuracy of community subjects suffering from SSDs,
with and without a history of violence, matched by age and
gender. We explored also the patterns of facial expression
misidentifications and considered the role of potential con-
founding and mediating factors on this relationship. This
study yielded several important findings.

First, violent subjects with SSDs performed sig-
nificantly worse on FER as compared with non-violent
subjects on all emotions, except surprise. Consistently
with previous evidence [6], the impairment was severe
for negative emotions, including anger and fear recogni-
tion, followed by sadness and disgust. Previous studies
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Table 1 Socio-demographic and clinical variables by history of violence
Variables Total Violent Non-violent p value
N=104 N=52 N=52
Age, years mean (SD) 46.22 (10.07) 46.37 (10.36) 46.08 (9.86) 0.886%
Male gender 87 (83.65%) 44 (84.62%) 43 (82.69%) 0.791°
Marital status, single 91 (87.50%) 47 (90.38%) 44 (84.62%) 0.374°
Education (high school or higher) 37 (35.58%) 14 (26.92%) 23 (44.23%) 0.065°
Unemployed* 39 (37.50%) 25 (48.08%) 14 (26.92%) 0.026°
Tllness duration, yrs. mean (SD) 19.84 (9.31) 20.75 (10.44) 18.92 (8.02) 0.319%
Domestic violence episodes* 20 (21.05%) 16 (33.33%) 4 (8.51%) 0.005°¢
If yes, is the patient the victim? 13 (65.00%) 12 (75.00%) 1 (25.00%) N/A
At least one compulsory admission in the last year 6 (5.83%) 3 (5.88%) 3(5.77%) N/A
Antipsychotic treatment 0.590°
None 2 (1.98%) 1 (2.04%) 1(1.92%)
FGAs only 16 (15.84%) 10 (20.41%) 6 (11.54%)
SGAs only 68 (67.33%) 30 (61.22%) 38 (73.08%)
FGAs and SGAs 15 (14.85%) 8 (16.33%) 7 (13.46%)
Misuse of alcohol or substances, last year 0.150°
None 82 (78.85%) 38 (73.08%) 44 (84.62%)
Yes 22 (21.15%) 14 (26.92%) 8 (15.38%)
Current aggressive behaviours (MOAS) mean (SD)
Verbal violence* 0.29 (0.71) 0.48 (0.92) 0.10 (0.30) 0.010¢
Violence against objects 0.97 (0.41) 0.17 (0.55) 0.02 (0.14) 0.053¢
Self-violence 0.01 (0.10) 0.02 (0.14) 0 (0) 0.322¢
Violence against other people 0.06 (0.37) 0.12 (0.51) 0(0) 0.083¢
Total score* 0.75 2.44) 1.35 (3.30) 0.14 (0.49) 0.003¢
MCMI-III Cluster B personality co-morbidity 39 (37.50%) 21 (40.38%) 18 (34.62%) 0.543°
BPRS-E symptoms mean (SD)
Affect 6.68 (2.49) 6.79 (2.60) 6.58 (2.40) 1.000¢
Activation* 5.41 (2.15) 5.94 (2.44) 4.88 (1.68) 0.009¢
Positive symptoms 7.38 (3.06) 7.92 (3.43) 6.85 (2.55) 0.166¢
Negative symptoms 6.20 (3.15) 5.96 (2.92) 6.44 (3.39) 0.474¢
Total score 40.27 (10.98) 42.04 (11.85) 38.43 (9.78) 0.101%
SLOF global functioning mean (SD)
Physical functioning 24.27 (1.42) 24.32 (1.23) 24.21 (1.60) 0.595¢
Personal care skills 32.44 (3.76) 32.20 (3.84) 32.67 (3.70) 0.697¢
Interpersonal relationship 23.10 (5.74) 22.53 (6.12) 23.65 (5.34) 0.153¢
Social acceptability* 26.06 (3.65) 24.64 (4.10) 27.45 (2.48) 0.0001¢
Activities of community living 46.72 (8.06) 45.28 (8.78) 48.10 (7.12) 0.119¢
Work skills 20.67 (6.38) 19.63 (6.36) 21.69 (6.29) 0.106¢
Total score* 172.43 (20.75) 166.24 (22.14) 178.02 (17.84) 0.006¢
FEEL accuracy Mean (SD)
Median (IQR)
Anger* 4.03 (2.24) 3.49 (2.33) 4.57 (2.03) 0.022¢
44) 303 503)
Sadness* 4.79 (1.95) 4.30 (1.93) 5.28 (1.86) 0.015¢
5@ 4(3) 6(3)
Disgust* 4.99 (1.88) 4.55(1.95) 543 (1.72) 0.020¢
503) 5(3) 6(3)
Surprise 5.51 (1.76) 5.28 (1.86) 5.74 (1.63) 0.150¢
6(2) 6(3) 6(2)
Happiness* 6.29 (1.28) 5.98 (1.48) 6.60 (0.95) 0.006¢
7(1) 6 (1) 7(0)
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Table 1 (continued)

Variables Total Violent Non-violent p value
N=104 N=52 N=52
Fear* 4.15 (2.00) 3.70 (1.92) 4.60 (2.00) 0.023¢
43) 43 52
Total score* 29.88 (7.24) 27.49 (6.95) 32.28 (6.78) 0.0005¢
32(11) 29 (10) 34 (9)

Values are numbers N (%), unless stated; BPRS-E Brief Psychiatric Rating Scale-Expanded, FEEL Facial Emotion Expression Labeling, FGAs/
SGAs first-/second-generation Antipsychotics, MCMI-1II Millon Clinical Multiaxial Inventory-III, MOAS Modified Overt Aggression Scale, SD
standard deviation, SLOF specific level of functioning

*Statistically significant differences between groups at p <0.05
2IANOVA; PPearson’s Chi-square test; “Fisher’s exact test; Wilcoxon-Mann—Whitney test

Table 2 Patterns of
misidentifications at FEEL test
by history of violence

Table 3 Multivariable model
exploring the association
between history of violence and
FER performance

@ Springer

FEEL emotion presented

Emotion confused with

Anger Sadness Disgust Surprise Happiness Fear
Anger
Violent - 36% 68% 47% 6% 40%
Non-violent 32% 62% 21% 6% 28%
Sadness
Violent 19% - 51% 49%* 6% 32%
Non-violent 15% 32% 23%* 11% 32%
Disgust
Violent 53% 36%* - 25%* 8% 25%
Non-violent 57% 15%* 6%* 8% 13%
Surprise
Violent 2% 11% 30% - 19% 47%
Non-violent 13% 4% 17% 11% 34%
Happiness
Violent 8% 19% 13% 21% - 8%
Non-violent 2% 4% 6% 15% 2%
Fear
Violent 21% 30% 45% 70%* 6% -
Non-violent 17% 17% 43% 43%* 4%
FEEL facial emotion expression labelling
*Significant differences between groups at p <0.05
Variable Standardized beta p value % (95% CI)
History of violence* —-0.28 0.005
Male gender® —0.005 0.957
Age* -0.31 0.003
Education” 0.08 0.433
Alcohol and/or substance misuse 0.01 0.909
BPRS-E activation® -0.26 0.008
MCMI-III Cluster B condition -0.10 0.314

Mediator: BPRS-E activation
% of total effect mediated

18.34 (11.33; 44.33)

BPRS-E Brief Psychiatric Rating Scale-Expanded, MCMI-1II Millon Clinical Multiaxial Inventory-III

Reference categories: *female; "compulsory education only. *Significant differences at p <0.05
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had actually reported mixed results of FER deficits for
anger and fear identification in violent schizophrenia [3,
5]. Weiss and colleagues [20], for example, found a cor-
relation between the number of arrests for violent crimes
and difficulties in recognizing fear and anger in men with
SSDs. Our findings seem suggesting similar evidence
about impairment for angry faces recognition in partici-
pants with history of violence, who appeared also to misi-
dentify happy, sad, and fearful faces as angry. However,
when formally testing the reporting of angry faces, evi-
dence of enhanced sensitivity to anger was not supported,
similar to previous research involving both merely violent
offenders [48] and violent people with SSDs [22]. Facial
fear and anger may thus convey different social meanings
and elicit distinguishable behavioural responses, with
anger influenced by relational threats, while fear related to
signals of environmental dangers [41, 49]. As a whole, our
findings, though based on a clinical population, seem sup-
porting the role of a perceptual deficit involving different
emotions. These findings are consistent also with evidence
from violent offenders without schizophrenia in terms of
fearful expressions [48]. On the other hand, an enhanced
sensitivity to anger cannot be claimed. Whether a complex
link might exist among violent people with SSDs, ranging
from the misperception of threatening stimuli to abnormal
anger response [50], low frustration tolerance [51], and
eventually to wider executive deficits [52], is matter for
future research.

Second, we found that subjects with a history of violence
misidentified also disgust and sadness more often than non-
violent ones. We could thus confirm both poor disgust rec-
ognition and a tendency to mislabel disgust with other emo-
tions in violent people with schizophrenia [5]. In particular,
we observed that disgust was more frequently confused by
violent subjects with two other emotions, i.e., sadness and
surprise. Since disgust represents an emotion affecting social
behaviour, keeping away someone considered offensive or
unpleasant [53], it might be hypothesized that this difficulty
in the identification of avoidant emotions may lead to inap-
propriate behaviour in violent people with schizophrenia.
Future research should deal also with cognitive interven-
tions targeting patterns of emotions misidentification to
verify whether these might reduce also the risk of repeated
violence in people with schizophrenia [54].

Finally, we uncovered the role of activation severity as
an intervening variable in the relationship between FER
and history of violence, envisioning that the association
between FER and violence is potentially mediated by
activation severity, as measured by BPRS-E [36]. This is
consistent with recently published findings [55], which
identify a pattern based on impulsive dyscontrol, impaired
FER, anger and excitement, leading to violence in people

with schizophrenia. Nonetheless, it is likely that the com-
plex interrelationship among activation and FER may
involve other domains such as distractibility, conceptual
disorganization and disorientation [56, 57].

This study has a number of limitations. The relation-
ship between history of violence, FER performance, and
intervening variables was addressed hypothesizing a logi-
cal ordering according to theoretical grounds. However,
the observational nature of our study precludes any causal
inference. Therefore, the current model, based on symp-
toms severity as an intervening variable, can provide just
a rough picture of influences exerted and cannot compre-
hensively confirm the concept of a formal mediation that
is instead invoked by cause—effect relations [46]. In addi-
tion, the low number of subjects with co-morbid Cluster
B personality, history of victimization, current aggressive
behaviours and substance or alcohol misuse, did not allow
examining the potential impact of these confounders. We
did not control also for psychopathy, neurocognitive abili-
ties and social cognition which may have an impact on
violence [31, 58, 59]. Furthermore, due to the limited sam-
ple size, we combined across emotions to increase power
of analyses assessing disproportionate misidentification
errors in FER. Other methodological limitations involve
the need of using more accurate measures for psychopa-
thology and for FER, as the instrument chosen does not
assess dynamic facial expressions.

Conclusion

Despite its limitations, the present study makes a contri-
bution to the clinical forensic literature suggesting that in
people suffering from SSDs the underlying deficit in emo-
tion recognition associated with the propensity to violence
may be at least partly mediated by activation symptoms.
Emotion misidentification and activation assessment could
be thus included among routine measures for people with
schizophrenia and a history of violence. Clinical programs
targeting FER deficits and activation symptoms might
reduce violence relapses [60].

Acknowledgements We thank all participants as well as Prof. Antonio
Vita, Dr. Clarissa Ferrari and Dr. Ambra Macis, who provided support
for the study. We also thank Dr. Giovanni de Girolamo, Principal Inves-
tigator of the “Disturbi mentali gravi e rischio di violenza: uno studio
prospettico in Lombardia” Study, funded by Regione Lombardia, Italy
(Grant no. CUP E42114000280002, D. Lgs. n. 6848 of 16/07/2014).

Compliance with ethical standards

Conflict of interest The authors declare they have no conflict of inter-
est.

@ Springer



768

European Archives of Psychiatry and Clinical Neuroscience (2020) 270:761-769

References

10.

11.

12.

13.

14.

15.

16.

17.

Savla GN, Vella L, Armstrong CC, Penn DL, Twamley EW
(2013) Deficits in domains of social cognition in schizophre-
nia: a meta-analysis of the empirical evidence. Schizophr Bull
39:979-992. https://doi.org/10.1093/schbul/sbs080

Chan RC, Li H, Cheung EF, Gong QY (2010) Impaired facial
emotion perception in schizophrenia: a meta-analysis. Psy-
chiatry Res 178:381-390. https://doi.org/10.1016/j.psych
res.2009.03.035

Kohler CG, Walker JB, Martin EA, Healey KM, Moberg PJ
(2010) Facial emotion perception in schizophrenia: a meta-
analytic review. Schizophr Bull 36:1009-1019. https://doi.
org/10.1093/schbul/sbn192

Mandal MK, Pandey R, Prasad AB (1998) Facial expressions of
emotions and schizophrenia: a review. Schizophr Bull 24:399-412
Hofer A, Benecke C, Edlinger M, Huber R, Kemmler G, Retten-
bacher MA, Schleich G, Wolfgang Fleischhacker W (2009)
Facial emotion recognition and its relationship to sympto-
matic, subjective, and functional outcomes in outpatients with
chronic schizophrenia. Eur Psychiatry 24:27-32. https://doi.
org/10.1016/j.eurpsy.2008.06.008

Premkumar P, Cooke MA, Fannon D, Peters E, Michel TM,
Aasen I, Murray RM, Kuipers E, Kumari V (2008) Misattri-
bution bias of threat-related facial expressions is related to a
longer duration of illness and poor executive function in schizo-
phrenia and schizoaffective disorder. Eur Psychiatry 23:14-19.
https://doi.org/10.1016/j.eurpsy.2007.10.004

Irani F, Seligman S, Kamath V, Kohler C, Gur RC (2012) A
meta-analysis of emotion perception and functional outcomes
in schizophrenia. Schizophr Res 137:203-211. https://doi.
org/10.1016/j.schres.2012.01.023

Hooker C, Park S (2002) Emotion processing and its relationship
to social functioning in schizophrenia patients. Psychiatry Res
112:41-50. https://doi.org/10.1016/S0165-1781(02)00177-4
Brittain PJ, Ffytche DH, Surguladze SA (2012) Emotion percep-
tion and functional outcome in schizophrenia: the importance of
negative valence and fear. Psychiatry Res 200:208-213. https://
doi.org/10.1016/j.psychres.2012.07.027

Malone A, Carroll A, Murphy BP (2012) Facial affect recog-
nition deficits: a potential contributor to aggression in psy-
chotic illness. Aggress Violent Beh 17(1):27-35. https://doi.
org/10.1016/j.avb.2011.09.007

Anderson CA, Bushman BJ (2002) Human aggression. Annu
Rev Psychol 53:27-51. https://doi.org/10.1146/annurev.psych
.53.100901.135231

Allen JJ, Anderson CA, Bushman BJ (2018) The general
aggression model. Curr Opin Psychol 19:75-80. https://doi.
org/10.1016/j.copsyc.2017.03.034

Orobio de Castro B, Veerman JW, Koops W, Bosch JD, Mon-
shouwer HJ (2002) Hostile attribution of intent and aggressive
behavior: a meta-analysis. Child Dev 73:916-934. https://doi.
org/10.1111/1467-8624.00447

Epps J, Kendall PC (1995) Hostile attributional bias in adults.
Cogn Ther Res 19:159. https://doi.org/10.1007/BF02229692
Hall CW (2006) Self-reported aggression and the perception of
anger in facial expression photos. J Psychol 140:255-267. https
://doi.org/10.3200/JRLP.140.3.255-267

Philipp-Wiegmann F, Rosler M, Retz-Junginger P, Retz W
(2017) Emotional facial recognition in proactive and reactive
violent offenders. Eur Arch Psychiatry Clin Neurosci 267:687—
695. https://doi.org/10.1007/s00406-017-0776-z

Wegrzyn M, Westphal S, Kissler J (2017) In your face: the
biased judgement of fear- anger expressions in violent offenders.
BMC Psychol 5:16. https://doi.org/10.1186/s40359-017-0186-z

@ Springer

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Dodge KA, Lansford JE, Burks VS, Bates JE, Pettit GS, Fontaine
R, Price JM (2003) Peer rejection and social information-process-
ing factors in the development of aggressive behavior problems in
children. Child Dev 74:374-393

Harris ST, Picchioni MM (2013) A review of the role of empa-
thy in violence risk in mental disorders. Aggress Violent Beh
18:335-342. https://doi.org/10.1016/j.avb.2012.12.003

Weiss EM, Kohler CG, Nolan KA, Czobor P, Volavka J, Platt
MM, Brensinger C, Loughead J, Delazer M, Gur RE, Gur RC
(2006) The relationship between history of violent and criminal
behavior and recognition of facial expression of emotions in men
with schizophrenia and schizoaffective disorder. Aggr Behav
32:187-194. https://doi.org/10.1002/ab.20120

Wolfkiihler W, Majorek K, Tas C, Kiiper C, Saimeh N, Juckel G,
Briine M (2012) Emotion recognition in pictures of facial affect:
is there a difference between forensic and non-forensic patients
with schizophrenia? Eur J Psychiatry 26(2):73-85. https://doi.
org/10.4321/S0213-61632012000200001

Frommann N, Stroth S, Brinkmeyer J, Wolwer W, Luckhaus C
(2013) Facial affect recognition performance and event-related
potentials in violent and non-violent schizophrenia patients. Neu-
ropsychobiology 68:139-145. https://doi.org/10.1159/000353252
Demirbuga S, Sahin E, Ozver I, Aliustaoglu S, Kandemir E, Var-
kal MD, Emul M, Ince H (2013) Facial emotion recognition in
patients with violent schizophrenia. Schizophr Res 144:142-145.
https://doi.org/10.1016/j.schres.2012.12.015

Kristof Z, Kresznerits S, Olah M, Gyollai A, Lukacs-Miszler K,
Halmai T, Fountoulakis KN, Tenyi T, Dome P, Gonda X (2018)
Mentalization and empathy as predictors of violence in schizo-
phrenic patients: comparison with nonviolent schizophrenic
patients, violent controls and nonviolent controls. Psychiatry Res
268:198-205. https://doi.org/10.1016/j.psychres.2018.07.021
Castellano F, Bartoli F, Crocamo C, Gamba G, Tremolada M,
Santambrogio J, Clerici M, Carra G (2015) Facial emotion rec-
ognition in alcohol and substance use disorders: a meta-analysis.
Neurosci Biobehav Rev 59:147-154. https://doi.org/10.1016/j.
neubiorev.2015.11.001

Carra G, Nicolini G, Lax A, Bartoli F, Castellano F, Chiorazzi
A, Gamba G, Bava M, Crocamo C, Papagno C (2017) Facial
emotion recognition in schizophrenia: an exploratory study on
the role of comorbid alcohol and substance use disorders and
COMT Vall58Met. Hum Psychopharmacol 32:2630. https://
doi.org/10.1002/hup.2630

Witt K, van Dorn R, Fazel S (2013) Risk factors for violence
in psychosis: systematic review and meta-regression analysis of
110 studies. PLoS One 8(2):e55942. https://doi.org/10.1371/journ
al.pone.0055942

Volavka J (2014) Comorbid personality disorders and violent
behavior in psychotic patients. Psychiatr Q 85:65-78. https://doi.
org/10.1007/s11126-013-9273-3

Oakley C, Harris S, Fahy T, Murphy D, Picchioni M (2016) Child-
hood adversity and conduct disorder: a developmental pathway to
violence in schizophrenia. Schizophr Res 172:54-59. https://doi.
org/10.1016/j.schres.2016.01.047

Tang DY, Liu AC, Lui SS, Lam BY, Siu BW, Lee TM, Cheung EF
(2016) Facial emotion perception impairments in schizophrenia
patients with comorbid antisocial personality disorder. Psychiatry
Res 236:22-27. https://doi.org/10.1016/j.psychres.2016.01.005
Sedgwick O, Young S, Baumeister D, Greer B, Das M, Kumari V
(2017) Neuropsychology and emotion processing in violent indi-
viduals with antisocial personality disorder or schizophrenia: the
same or different? A systematic review and meta-analysis. Aust
N Z J Psychiatry 51:1178-1197. https://doi.org/10.1177/00048
67417731525

American Psychiatric Association (2000) Diagnostic and statisti-
cal manual of mental disorders, 4th edn. Washington, DC


https://doi.org/10.1093/schbul/sbs080
https://doi.org/10.1016/j.psychres.2009.03.035
https://doi.org/10.1016/j.psychres.2009.03.035
https://doi.org/10.1093/schbul/sbn192
https://doi.org/10.1093/schbul/sbn192
https://doi.org/10.1016/j.eurpsy.2008.06.008
https://doi.org/10.1016/j.eurpsy.2008.06.008
https://doi.org/10.1016/j.eurpsy.2007.10.004
https://doi.org/10.1016/j.schres.2012.01.023
https://doi.org/10.1016/j.schres.2012.01.023
https://doi.org/10.1016/S0165-1781(02)00177-4
https://doi.org/10.1016/j.psychres.2012.07.027
https://doi.org/10.1016/j.psychres.2012.07.027
https://doi.org/10.1016/j.avb.2011.09.007
https://doi.org/10.1016/j.avb.2011.09.007
https://doi.org/10.1146/annurev.psych.53.100901.135231
https://doi.org/10.1146/annurev.psych.53.100901.135231
https://doi.org/10.1016/j.copsyc.2017.03.034
https://doi.org/10.1016/j.copsyc.2017.03.034
https://doi.org/10.1111/1467-8624.00447
https://doi.org/10.1111/1467-8624.00447
https://doi.org/10.1007/BF02229692
https://doi.org/10.3200/JRLP.140.3.255-267
https://doi.org/10.3200/JRLP.140.3.255-267
https://doi.org/10.1007/s00406-017-0776-z
https://doi.org/10.1186/s40359-017-0186-z
https://doi.org/10.1016/j.avb.2012.12.003
https://doi.org/10.1002/ab.20120
https://doi.org/10.4321/S0213-61632012000200001
https://doi.org/10.4321/S0213-61632012000200001
https://doi.org/10.1159/000353252
https://doi.org/10.1016/j.schres.2012.12.015
https://doi.org/10.1016/j.psychres.2018.07.021
https://doi.org/10.1016/j.neubiorev.2015.11.001
https://doi.org/10.1016/j.neubiorev.2015.11.001
https://doi.org/10.1002/hup.2630
https://doi.org/10.1002/hup.2630
https://doi.org/10.1371/journal.pone.0055942
https://doi.org/10.1371/journal.pone.0055942
https://doi.org/10.1007/s11126-013-9273-3
https://doi.org/10.1007/s11126-013-9273-3
https://doi.org/10.1016/j.schres.2016.01.047
https://doi.org/10.1016/j.schres.2016.01.047
https://doi.org/10.1016/j.psychres.2016.01.005
https://doi.org/10.1177/0004867417731525
https://doi.org/10.1177/0004867417731525

European Archives of Psychiatry and Clinical Neuroscience (2020) 270:761-769

769

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Mazzi F, Morosini P, de Girolamo G, Geraldi GP (2003) Struc-
tured clinical interview for DSM-IV axis I disorders. Research
version. Adattamento Italiano. Giunti O.S.

Lukoff D, Liberman RP, Nuechterlein KH (1986) Symptom moni-
toring in the rehabilitation of schizophrenic patients. Schizophr
Bull 12:578-602

Ventura J, Green M, Shaner A, Liberman RP (1993) Training
and quality assurance on the BPRS: “The Drift Busters”. Int J
Methods Psychiatr Res 3:221-244

Dazzi F, Shafer A, Lauriola M (2016) Meta-analysis of the brief
psychiatric rating scale—expanded (BPRS-E) structure and argu-
ments for a new version. J Psychiatr Res 81:140—151. https://doi.
org/10.1016/j.jpsychires.2016.07.001

Mucci A, Rucci P, Rocca P, Bucci P, Gibertoni D, Merlotti E,
Galderisi S, Maj M, Italian Network for Research on Psychoses
(2014) The Specific Level of Functioning Scale: construct validity,
internal consistency and factor structure in a large Italian sample
of people with schizophrenia living in the community. Schizophr
Res 159:144-150. https://doi.org/10.1016/j.schres.2014.07.044
Zennaro A, Ferracuti S, Lang M, Sanavio E (2008) L’adattamento
italiano del MCMI-III. Studi di validazione. Giunti Organizzazi-
oni Speciali, Firenze

Kessler H, Bayerl P, Deighton RM, Traue HC (2002) Facially
Expressed Emotion Labeling (FEEL): PC-gestiitzer Test zur Emo-
tionserkennung [Facially Expressed Emotion Labeling (FEEL): a
computer-based test for emotion recognition]. Verhaltenstherapie
und Verhaltensmedizin 23(3):297-306

Matsumoto D, Ekman P (1988) Japanese and Caucasian facial
expressions of emotion (IACFEE) [Slides]. San Francisco, CA:
Intercultural and Emotion Research Laboratory, Department of
Psychology, San Francisco State University

Ekman PT, Friesen WV (1978) Facial action coding system. Con-
sulting Psychologists Press, Palo Alto

Brown GL, Goodwin FK, Ballenger JC, Goyer PF, Major LF
(1979) Aggression in humans correlates with cerebrospinal fluid
amine metabolites. Psychiatry Res 1:131-139

Margari F, Matarazzo R, Casacchia M, Roncone R, Dieci M,
Safran S, Fiori G, Simoni L, EPICA Study Group (2005) Italian
validation of MOAS and NOSIE: a useful package for psychiatric
assessment and monitoring of aggressive behaviours. Int J Meth-
ods Psychiatr Res 14:109-118

Baron RM, Kenny DA (1986) The moderator-mediator variable
distinction in social psychological research: conceptual, strate-
gic, and statistical considerations. J Pers Soc Psychol 51(6):1173—
1182. https://doi.org/10.1080/03637750903310360

Hayes AF (2009) Beyond baron and kenny: statistical mediation
analysis in the new millennium. Commun Monogr 76(4):408-420.
https://doi.org/10.1080/03637750903310360

Preacher KJ, Hayes AF (2008) Asymptotic and resampling strat-
egies for assessing and comparing indirect effects in multiple
mediator models. Behav Res Methods 40(3):879-891. https://
doi.org/10.3758/BRM.40.3.879

StataCorp (2015) Stata statistical software: release 14. StataCorp
LP, College Station

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Jusyte A, Schonenberg M (2017) Impaired social cognition in
violent offenders: perceptual deficit or cognitive bias? Eur Arch
Psychiatry Clin Neurosci 267:257-266. https://doi.org/10.1007/
500406-016-0727-0

Juncai S, Jing Z, Rongb S (2017) Differentiating recognition for
anger and fear facial expressions via inhibition of return. J Psychol
Cogn 2(1):10-16

Coid JW, Ullrich S, Kallis C, Keers R, Barker D, Cowden F,
Stamps R (2013) The relationship between delusions and vio-
lence: findings from the East London first episode psychosis study.
JAMA Psychiatry 70:465-471. https://doi.org/10.1001/jamap
sychiatry.2013.12

Oulis P, Lykouras L, Dascalopoulou E, Psarros C (1996) Aggres-
sion among psychiatric inpatients in Greece. Psychopathology
29:174-180. https://doi.org/10.1159/000284988

Yang C, Zhang T, Li Z, Heeramun-Aubeeluck A, Liu N, Huang N,
Zhang J, He L, Li H, Tang Y, Chen F, Liu F, Wang J, Lu Z (2015)
The relationship between facial emotion recognition and executive
functions in first-episode patients with schizophrenia and their
siblings. BMC Psychiatry 15:241. https://doi.org/10.1186/s1288
8-015-0618-3

Curtis V (2011) Why disgust matters. Philos Trans R Soc B
366:3478-3490. https://doi.org/10.1098/rstb.2011.0165

Krékvik B, Grawe RW, Hagen R, Stiles TC (2013) Cognitive
behaviour therapy for psychotic symptoms: a randomized con-
trolled effectiveness trial. Behav Cogn Psychother 41(5):511-524.
https://doi.org/10.1017/S1352465813000258

Krakowski MI, Czobor P (2017) Proneness to aggression and its
inhibition in schizophrenia: interconnections between personality
traits, cognitive function and emotional processing. Schizophr Res
184:82-87. https://doi.org/10.1016/j.schres.2016.11.038
Ventura J, Nuechterlein KH, Subotnik KL, Gutkind D, Gilbert
EA (2000) Symptom dimensions in recent-onset schizophrenia
and mania: a principal components analysis of the 24-item Brief
Psychiatric Rating Scale. Psychiatry Res 97:129-135

Picardi A, Viroli C, Tarsitani L, Miglio R, de Girolamo G,
Dell’Acqua G, Biondi M (2012) Heterogeneity and symptom
structure of schizophrenia. Psychiatry Res 198:386-394. https://
doi.org/10.1016/j.psychres.2011.12.051

Bortolon C, Capdevielle D, Raffard S (2015) Face recognition in
schizophrenia disorder: a comprehensive review of behavioral,
neuroimaging and neurophysiological studies. Neurosci Biobehav
Rev 53:79-107. https://doi.org/10.1016/j.neubiorev.2015.03.006
Igoumenou A, Harmer CJ, Yang M, Coid JW, Rogers RD (2017)
Faces and facets: the variability of emotion recognition in psy-
chopathy reflects its affective and antisocial features. ] Abnorm
Psychol 126:1066-1076. https://doi.org/10.1037/abn0000293
Semisa D, Casacchia M, Di Munzio W, Neri G, Buscaglia G,
Burti L, Pucci C, Corlito G, Bacigalupi M, Parravani R, Roncone
R, Cristofalo D, Lora A, Ruggeri M; SIEP-DIRECT’S Group
(2008) Promoting recovery of schizophrenic patients: discrepancy
between routine practice and evidence. The SIEP-DIRECT’S Pro-
ject. Epidemiol Psichiatr Soc 17(4):331-348

@ Springer


https://doi.org/10.1016/j.jpsychires.2016.07.001
https://doi.org/10.1016/j.jpsychires.2016.07.001
https://doi.org/10.1016/j.schres.2014.07.044
https://doi.org/10.1080/03637750903310360
https://doi.org/10.1080/03637750903310360
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1007/s00406-016-0727-0
https://doi.org/10.1007/s00406-016-0727-0
https://doi.org/10.1001/jamapsychiatry.2013.12
https://doi.org/10.1001/jamapsychiatry.2013.12
https://doi.org/10.1159/000284988
https://doi.org/10.1186/s12888-015-0618-3
https://doi.org/10.1186/s12888-015-0618-3
https://doi.org/10.1098/rstb.2011.0165
https://doi.org/10.1017/S1352465813000258
https://doi.org/10.1016/j.schres.2016.11.038
https://doi.org/10.1016/j.psychres.2011.12.051
https://doi.org/10.1016/j.psychres.2011.12.051
https://doi.org/10.1016/j.neubiorev.2015.03.006
https://doi.org/10.1037/abn0000293



