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Abstract

Objective: The relationship between alcohol and substance use and the risk of violence exhibited by patients with
mental disorders is under-researched. This prospective cohort study aims to compare patients with severe mental
disorders and with different substance use behaviors in terms of sociodemographic and clinical characteristics, hostility,
impulsivity and aggressive behaviors. Furthermore, this study aims to assess differences in violent behaviors during a
| -year monitoring follow-up.

Methods: A total of 378 participants with severe mental disorders from Italian residential facilities and from four
Departments of Mental Health (244 outpatients and |34 residential patients) were enrolled. Participants were catego-
rized as Persons with Current Substance Use, Persons with Former Substance Use and Persons with Non-Substance
Use. All these patients underwent a complex multidimensional assessment, including the lifetime and current substance
use; a subsample of outpatients was also assessed with a laboratory substance assay including the testing for specific
substances. We assessed the differences among these three groups in hostility, impulsivity and aggressive behaviors.

Results: The results of the close |-year monitoring show a significantly higher risk of violence for patients with severe
mental disorders Persons with Current Substance Use compared to Persons with Former Substance Use and Persons
with Non-Substance Use. Persons with Current Substance Use showed significantly higher scores for irritability, nega-
tivism and verbal assault compared to Persons with Non-Substance Use. Persons with Former Substance Use showed
significantly higher scores for lifetime history of aggressive behaviors compared with patients with Persons with Non-
Substance Use.
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Conclusion: These findings suggest that patients with comorbid mental illness and substance use disorders should be
referred for specific interventions to reduce aggressive behavior and ensure patient well-being and community safety.
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Introduction

The common perception that mental disorders and violence
are closely related as well as much of the stigma associated
with mental illness may be related to a tendency to associ-
ate mental disorders with danger. However, this perception
is not always supported by research, which has provided
mixed results.

There is unanimous agreement that the co-occurrence of
a severe mental disorder and substance use disorder mark-
edly increases the risk of aggressive or violent behavior
(Fazel et al., 2018; Iozzino et al., 2015). Several studies
suggest that people who have severe mental disorders have
high rates of comorbid substance use (Cotto et al., 2010),
with prevalence rates of up to 47% in the United States
(Regier et al., 1990) and 35% in Europe (Carra et al., 2012).
Understanding the additive or interactive effect of other
well-known risk factors (such as diagnosis, age, sex, his-
tory of violence, impulsivity, hostility) for violence in peo-
ple with comorbid severe mental illness and alcohol and
substance use is therefore urgent, in particular in Italy,
where recent national legislation (n. 81/2014) led to the clo-
sure of forensic mental hospitals and diversion of patients
at low risk for reoffending to ordinary Departments of
Mental Health.

This study assessed the associations between different
levels of alcohol and substance use and violent behavior
as assessed by Modified Overt Aggression Scale (MOAS)
among patients with mental disorders. The specific aims
were to (1) assess the sociodemographic and clinical
characteristics of Persons with Current Substance Use
(PCSU), Persons with Former Substance Use (PFSU),
Persons with No Substance Use (PNSU); (2) explore dif-
ferences in anger, impulsivity, hostility and previous vio-
lent behavior between PNSU, PFSU or PCSU; (3) assess
differences in the frequency and severity of violent
behavior during a 1-year follow-up (FU) period between
PNSU, PFSU or PCSU; and (4) evaluate the main predic-
tors of violent behavior across different levels of alcohol
and substance use.

Methods

This study is part of the Violence Risk and Mental Disorders
(VIORMED) project that involved four Departments of
Mental Health in Northern Italy (De Girolamo et al., 2016,

2019). This prospective cohort study involved patients living
in long-term residential facilities and outpatients who
received treatment at different community mental health
centers. Each Department of Mental Health included four
community mental health centers that had approximately
3600 to more than 4400 patients (see Table S1). The resi-
dences were located in four cities in northern Italy; they have
24-hour coverage and generally host up to 20-25 patients.

Treating clinicians recruited residential patients in the
index period of May 2013 to September 2013, and outpa-
tients were recruited over a 6-month period in 2015. Study
participants were recruited consecutively until the esti-
mated sample size of approximately 450 patients was
reached (ratio of cases and controls, 1:1). Inclusion criteria
were a primary psychiatric diagnosis and age between 18
and 65 years. Cases (patients with a history of severe vio-
lence) were recruited first; selection was based solely on
comprehensive, detailed documentation (as reported in
clinical records) of a history of violent behavior; patients
had to meet one or more of the following criteria: (1) at
least one admission to a Forensic Mental Hospital for any
violent act against a person; (2) at least one arrest for any
violent act against a person; (3) a documented lifetime his-
tory of a violent act against a person in the last 10years (as
reported in clinical records); caused physical harm to the
victim; or a history of armed robbery, pyromania or sexual
violence. The control group, matched by age, sex and diag-
nosis, included patients who did not meet any of these three
conditions.

Exclusion criteria included a primary diagnosis of an
organic mental disorder, an intellectual disability, dementia
or sensory deficit. In addition, patients with a primary sub-
stance use disorder were excluded because they are treated
by addiction services and not by Departments of Mental
Health. All participants provided written informed consent
before the start of assessments. Ethical approval was
granted by the ethical committees of the coordinating center
(IRCCS Saint John of God, Fatebenefratelli) and the other
recruiting centers.

Measures

Information was collected on selected sociodemographic,
clinical and treatment-related characteristics. The Structured
Clinical Interview for DSM-IV Axis I Personality Disorders
(SCID-I) (First et al., 2002) and Structured Clinical
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Interview for DSM-IV Axis II Personality Disorders
(SCID-II) (First et al., 1997) were administered to confirm
clinical diagnoses.

Symptom severity and psychosocial functioning were
assessed with the Brief Psychiatric Rating Scale—Expanded
(BPRS-E), (Ventura et al., 1993), the Specific Levels of
Functioning (SLOF) (Montemagni et al., 2015) and the
Personal and Social Performance Scale (PSP) (Morosini
et al., 2000). Patient self-awareness about the disorders was
assessed with the Insight Scale (IS) (Markova et al., 2003).

During the 1-year FU period, aggressive and violent
behavior shown by patients was rated every 15days with
the MOAS (Margari et al., 2005), for a total of 24 evalua-
tions for each patient. All MOAS evaluators were very
familiar with the patients and had daily or very frequent
contact with them.

Violence and impulsivity were evaluated with the fol-
lowing instruments: the Brown—Goodwin Lifetime History
of Aggression (BGLHA), an 11-item questionnaire (Brown
et al., 1979) assessing lifetime aggressive behavior across
adolescence and adulthood; the Buss—Durkee Hostility
Inventory (BDHI), a 75-item questionnaire developed to
assess eight subscales related to hostility and negative affect
(Buss and Durkee, 1957); the Barratt Impulsiveness Scale
(BIS-11), a 30-item, 4-point Likert-type scale questionnaire
assessing personality and behavioral impulsiveness, with
scores of 30—120 (Fossati et al., 2001); the State-Trait Anger
Expression Inventory 2 (STAXI-2), which includes six
scales plus an Anger Expression Index, an overall measure
of total anger expression (Spielberg, 1994).

Assessment of alcohol or substance use

Information about alcohol and substance use over the patient’s
lifetime and during the past 12months was collected from
clinical records in order to define precise operational criteria.
Based on their history, participants were classified into three
groups by the treating clinicians: (1) PCSU characterized by
episodes of alcohol and substance use (at least 21 episodes of
use in the last year) resulting in individual health and psycho-
social problems; (2) PFSU characterized by at least 21 epi-
sodes of use resulting in individual health and psychosocial
problems (but not in the last 12months); (3) PNSU. More
details about the substances used and the frequency of use of
PCSU are shown in Table S2.

Furthermore, the Multidrug Test (BSD711; Biosigma)
was administered to a randomly selected subgroup of out-
patients who had given written informed consent for urine
testing. For financial reasons, the test could not be adminis-
tered to the entire sample; therefore, the decision was made
to randomize at least 50% of the outpatient sample. The
Multidrug Test is an immersion rapid screening test that
provides simultaneous qualitative detection of multiple
drugs in urine samples. This test was administered once
during the 1-year FU, with no previous notice, to further

confirm the reliability of information about use behavior
reported in the clinical records.

Finally, during the 1-year FU the treating psychiatrists
completed a clinical monthly report with detailed informa-
tion on alcohol and substance use for a subgroup of outpa-
tients. This report was used to explore the association
between episodic use and monitoring of violent behavior
with the MOAS, which was conducted every 2 weeks.

Statistical analyses

Descriptive statistics were conducted with contingency
tables for categorical variables and through the main statis-
tical indexes, such as mean and standard deviation (SD),
for quantitative variables. The distribution of categorical
data among the three groups was compared with the x? test
or exact Fisher’s test (when <5 in at least one cell). For
quantitative data, Gaussianity assumption was verified with
QQ-plotsand box plots and Shapiro—Wilk and Kolmogorov—
Smirnov tests. Depending on the distribution of variables
(Gaussian or non-Gaussian), analysis of variance (ANOVA)
or anonparametric Kruskal-Wallis test was used. Moreover,
analysis of covariance (ANCOVA) and generalized linear
models (GLMs) were used to consider possible confound-
ing of sociodemographic and clinical variables. Post hoc
analyses were computed with Bonferroni correction.

Based on the work of Dazzi et al. (2016), a first con-
firmatory and a subsequent exploratory factor analysis
were run on BPRS-E-E items to identify the main scale
domains. Factor extraction was performed by varimax rota-
tion, and the number of factors was determined through
Kaiser’s criterion (i.e. eigenvalue=1) and visual inspec-
tion of the scree plot. Factor loadings with the highest value
(among extracted factors) were considered to contribute
sufficiently to the overall variability accounted for by each
factor (see Supplementary Table S3).

Participants who missed less than 10% of MOAS evalua-
tions (i.e. up to two-time evaluations in all four subscales,
therefore, for a total of 8 data points) were imputed by the
moving average estimation method (MOAS of N=7 partici-
pants, for a total of 35 data points, were imputed). Conversely,
patients who missed more than 10% of MOAS evaluations
(n=15) were not considered in the analyses. For such a sam-
ple, the amount of missing values for each of the assessed
sociodemographic and clinical variables was less than 10%.

Sociodemographic and clinical variables significantly
associated with the study groups were assessed as potential
predictors of aggressive behavior as measured by MOAS
scores. Considering the skewed and zero-inflated distribu-
tions of the MOAS, GLMs with Tweedie distribution and
log-link function were used.

Finally, mixed models with Tweedie distribution and
log-link function were used to evaluate the longitudinal
association between violent behavior, assessed with the
MOAS, and symptoms, assessed through BPRS-E-E, both
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Table |I. Sociodemographic characteristics of the sample.

PNSU (0)
N=202

PFSU (1)
N=105

PCSU (2)

N=7I Post hoc

p value

Age 45.5 (11.6) 46.49 (9.28) 41.45 (9.04) 0.005* (0) vs (2) 0.018;
(1) vs (2) 0.006
Sex
Male 153 (75.7%) 95 (90.5%) 60 (84.5%) 0.005
Female 49 (42.3%) 10 (9.5%) Il (15.5)
Marital status
Cohabitant 68 (33.7%) 34 (32.4%) 33 (46.5%) 0.107
Single 134 (66.3%) 71 (67.6%) 38 (53.5%)
Education
Primary school 126 (62.4%) 79 (75.2%) 47 (66.2%) 0.076
Professional/High school 76 (37.6%) 26 (24.8%) 24 (33.8%)
Employment
Employed 73 (36.3%) 24 (23.3%) 26 (37.1%) 0.051
Unemployed 128 (63.7%) 79 (76.7%) 44 (62.9%)
Setting
Outpatient 151 (74.8%) 46 (43.8%) 47 (66.2%) <0.001
Residential 51 (25.2%) 59 (56.2%) 24 (33.8%)
Social Support in the last year
Yes 140 (72.5%) 66 (65.3%) 46 (66.7%) 0.383
No 53 (27.5%) 35 (34.7%) 23 (33.3%)

PNSU: Persons with No Substance Use; PFSU: Persons with Former Substance Use; PCSU: Persons with Current Substance Use.
For categorical variables frequency (%) is reported and corresponding p value was evaluated through y? test or Fisher’s exact test (when n<<5 at

least in one cell).

For continuous variables mean (SD) is reported and corresponding p value was evaluated through ANOVA. Bold values significance is set at p = 0.05.

evaluated at two time points. These relationships were also
adjusted for STAXI (state and trait anger scales). In order to
achieve a temporal consistency between MOAS and BPRS-
E-E evaluations, MOAS ratings at baseline and at the final
timepoint were considered, respectively, as the average of
the first four and of the last four observations (each cover-
ing 2 months of MOAS monitoring).

All tests were two-tailed and with statistical significance
set at p=0.05. All data were coded and analyzed using
SPSS version 25 and R: language and environment for sta-
tistical computing (version 3.4.1, using cplm package).

Results

Sociodemographic and clinical
characteristics

The total sample included 378 participants (134 residential
patients and 244 outpatients). Another 10 residential
patients and 27 outpatients were contacted, but refused to

participate. Table 1 shows the sociodemographic character-
istics of the sample based on a history of use behavior.

Overall, 53.4% of patients had no history ofuse (PNSU),
whereas 27.8% had a former history (PFSU) and 18.8%
had a current history (PCSU). Among PCSU alcohol
(72.7%), cannabis (36.8%) and stimulants (28.4%) were
the most prevalent substances. More specifically, consider-
ing daily use, alcohol use was the most prevalent followed
by cannabis, benzodiazepines, stimulants, hallucinogens,
opioids and sedative-hypnotics (see Table S2 for details).

The three groups showed significant differences for age
(»=0.005, with PCSU more likely to be younger than
PNSU and PFSU) and sex (p=0.005). Moreover, signifi-
cant differences among the three groups were found for set-
ting, with a different distribution of outpatients and
residential patients (p <0.001). These results were partially
confirmed in the analysis performed separately for residen-
tial patients and outpatients (see Table S4).

The 116 outpatients who consented to the Multidrug
Test were randomly assigned to two conditions: test (N=59)
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Table 2. Clinical characteristics of the sample.

PNSU (0) PFSU (1) PCSU (2)
N=202 N=105 N=7I p value Post hoc
Primary diagnosis
Schizophrenia 110 (54.5%) 58 (55.2%) 18 (25.4%) 0.001
Personality disorders 45 (22.3%) 29 (27.6%) 31 (43.7%)
Bipolar disorders 21 (10.4%) 7 (6.7%) 8 (11.3%)
Anxiety/ mood 26 (12.9%) Il (10.5%) 14 (19.7%)
Mental disorder duration (years) 18.4 (10.9) 20.4 (9.7) 15.3 (9.8) 0.010* (1) vs (2) 0.007
Age at first contact with the DMH (years) 28.6 (10.6) 27.8 (10.9) 29.9 (10.4) 0.482°
Involuntary psychiatric hospitalizations
None 115 (63.5%) 39 (46.4%) 43 (66.2%) 0.055
1-3 54 (29.8%) 37 (44.0%) 16 (24.6%)
=4 12 (6.6%) 8 (9.5%) 6 (9.2%)
PSP (range 0—100) 54.9 (18.6) 47.3 (20.2) 49.3 (l6.1) 0.007° (0) vs (1) 0.008
SLOF
Physical functioning (range 5-25) 19.3 (8.6) 13.4 (9.8) 17.5 (9.2) <0.001° (0) vs (1)<0.001;
(1) vs (2) 0.053
Self-care (range 7-35) 304 (9.2) 24.6 (13.6) 29.0 (I1.1) 0.018° ©)vs(l)0.018
Social acceptability/adjustment (range 6-30)  23.5 (7.4) 19.9 (10.0) 22.9 (5.5) 0.037° (0) vs (1) <0.100
BPRS-E©
Negative symptoms (range 3-21) 6.2 (3.5) 6.3 (3.7) 4.7 (2.4) 0.003° (0) vs (2) 0.004;
(D vs(2)0.013
Psychotic symptoms (range 8-56) 14.0 (7.9) 16.9 (11.1) 11.4 (5.1) 0.002° (1) vs (2) 0.001
Total score (range 24-168) 43.6 (16.2) 47.2 (20.4) 40.2 (12.0) 0.261°
INSIGHT (range 0-30) 12.5 (6.1) 12.7 (6.7) 12.3 (6.8) 0.932°

PNSU: Persons with No Substance Use; PFSU: Persons with Former Substance Use; PCSU: Persons with Current Substance Use; DMH:
Department of Mental Health; PSP: Personal and Social Performance Scale; SLOF: Specific Levels of Functioning; BPRS-E: Brief Psychiatric Rating

Scale-Expanded.

For categorical variables frequency (%) is reported and corresponding p value was obtained through %2 test or Fisher’s exact test (when n <5 at

least in one cell).

2For continuous variables mean (SD) is reported and corresponding p value was evaluated through ANOVA.

bKruskal-Wallis test.
“Baseline assessment. Bold values significance is set at p = 0.05.

and no test (N=57). The findings of the Multidrug Test sub-
stantially supported the classification of the three groups,
showing a significant association between PCSU, PFSU,
PNSU and the multidrug categories (p <0.001). In particu-
lar, all PNSU showed negative findings on the Multidrug
Test and 64% of PCSU showed positive findings on the
Multidrug Test.

The primary diagnosis (Table 2) showed a significant
association with the three groups (p=0.001): PCSU had a
higher prevalence of patients with a primary diagnosis of a
personality disorder, whereas for PNSU and PFSU, schizo-
phrenia was the most frequent diagnosis. Cluster B person-
ality disorders were the most frequent (56.6%) compared
with cluster A (15.1%), cluster C (6.6%) and not otherwise
specified (20%). The primary diagnosis showed a signifi-
cant association with the three groups also, when separate

analyses were performed for residential patients and outpa-
tients (see Table S5).

Significant differences were found for the duration of
mental disorders (p=0.010). Moreover, PFSU had lower
PSP scores compared with PNSU (p=0.008). Similar dif-
ferences were found for the SLOF subscales: physical
functioning, self-care and social acceptability (p <0.001,
»=0.018 and p=0.037, respectively). Separate analyses
for residential patients and outpatients did not show these
differences (except for SLOF social acceptability; see
Table S5).

The BPRS-E-E items were analyzed with the following
four-factor structure (obtained from factor analysis; see
Table S3): negative symptoms, psychotic symptoms, affect-
anxiety and activation. Table 2 reports BPRS-E-E signifi-
cant differences between the groups (see Table S3 for more
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Table 3. Lifetime aggression, hostility, impulsivity and anger dimensions of the all sample.

NN (o)) PFSU (1) PCSU (2)
N=202 N=105 N=7I p value Post hoc
BDHI
Irritability (range 0—11) 4.0 (2.5) 4.7 2.4) 5.2 (2.5) 0.004* (0) vs (2) 0.006
Negativism (range 0-5) 2.5 (1.6) 2.6 (1.6) 3.1 (1.4) 0.020* (0) vs (2) 0.016
Verbal Assault (range 0-13) 6.1 (2.6) 6.4 (2.6) 7.5 (2.4) 0.004° (0) vs (2) 0.003;
(1) vs (2) 0.040
Total Score (range 0-75) 33.8 (13.2) 35.2 (12.4) 39.2 (11.8) 0.044° (0) vs (2) 0.037
BIS
Total score (range 30—120) 63.4 (11.0) 65.2 (12.8) 67.0 (11.5) 0.0812
STAXI-2
Trait anger (range 10—40) 27.3 (17.6) 21.6 (11.5) 294 (17.1) 0.012° (1) vs (2) 0.009
Angry temperament (range 4—16) 21.0 (22.0) 12.0 (14.4) 19.3 (20.1) 0.007° (1) vs (2) 0.006
Angry reaction (range 6-24) 20.6 (20.4) 12.6 (13.1) 20.7 (21.0) 0.013° (I)vs(2)0.014
Anger expression-out (range 8-32) 25.1 (17.8) 18.8 (12.3) 25.5 (18.9) 0.038° (0) vs (1)< 0.100;
(1) vs (2)<0.100
Anger control-in (range 8-32) 30.7 (15.0) 26.4 (13.4) 29.0 (13.8) 0.030° (0) vs (1) 0.034
Anger expression Index (range 48-96) 41.4 (16.2) 39.9 (13.7) 43.8 (16.5) 0.366°
BGLHA (range 0-88) 33.9 (10.4) 38.2 (12.5) 384 (14.3) 0.001° (0) vs (1) 0.002;

(0) vs (2) 0.013

PNSU: Persons with No Substance Use; PFSU: Persons with Former Substance Use; PCSU: Persons with Current Substance Use; BDHI: Buss—
Durkee Hostility Inventory; BIS: Barratt Impulsiveness Scale; STAXI: State-Trait Anger Expression Inventory; BGLHA: Brown—Goodwin Lifetime

History of Aggression.

?Mean (SD) is reported and corresponding p value was evaluated through ANOVA.

®Kruskal-Wallis test (US$).
Bold values significance is set at p = 0.05.

information): PCSU showed less severe negative symp-
toms than PNSU and PFSU (p=0.004 and p=0.013,
respectively) and less psychotic symptoms than PFSU
(»=0.001). These results were confirmed in the separate
analyses for both groups of patients, although, as expected,
the BPRS-E-E scores of residential patients were higher
than those of outpatients (data not shown).

Finally, no differences were found among the three
groups for IS scores; similarly, no differences were visible
between the two settings (see Table S5).

Hostility, impulsivity, anger and past
aggressive behavior

Table 3 reports BIS total scores and BDHI significant dif-
ferences between the groups (see Table S6 for more infor-
mation). Compared to PNSU, PCSU showed higher scores
in BDHI irritability (p=0.006), negativism (p=0.016) and
total scores (p=0.037). When residential patients and out-
patients were analyzed separately, this result was partially
confirmed for outpatients (see Table S6). Conversely, no
significant differences were found for BIS scores.

Table 3 reports also STAXI-2 subscales that showed sig-
nificant differences between the three groups (see
Supplementary Materials for more information). PFSU
showed lower scores than the PCSU on many STAXI-2
subscales. Moreover, significant differences were found
among the three groups for anger expression-out (p=0.038).
These results were almost confirmed in the separate analy-
ses for residential patients and outpatients (see Table S6).

Finally, the three groups showed different lifetime
aggressive behavior, as shown by BGLHA scores
(»=0.001), with significantly higher scores for the PFSU
and PCSU compared with PNSU (Table 3).

Figure 1 shows mean MOAS scores at 1-year FU. PCSU
had significantly higher scores than the PNSU and PFSU
on all four MOAS subscales (p=0.001 for all) and for the
total score (p <0.001), showing more violent behavior than
the other groups (see Table S7 and Table S8).

All sociodemographic and clinical variables that were
significantly associated with the three groups (i.e. sex, age,
diagnosis, illness duration, PSP, SLOF, BDHI scores,
STAXI and BGLHA) were evaluated as predictors of
MOAS total score by a multiple GLM, identifying (for
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Figure 1. MOAS subscales and total scores during |-year follow-up.
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significance and explained variability) the following three
variables as best predictors: primary diagnosis, BPRS-E-E
negative symptoms and BDHI total score. When the clini-
cal differences between patients in the two settings (RFs
and outpatients) were considered, a GLM with the interac-
tion effect [predictor X groups X setting] was performed for
each of the three best predictors (see Figure 2). As expected,
the CSU group showed more violent behavior than the
other groups, regardless of the predictors and setting
(» <0.004 for all three GLMs).

Residential patients had higher MOAS scores. The main
differences in diagnoses were found between outpatients
PCSU compared to residential PCSU with personality dis-
orders and bipolar disorder (Figure 2; panels A and B).
Similarly, residential patients in the CSU group who had
fewer BPRS-E-E negative symptoms showed higher levels
of violence than outpatients in the CSU group (Figure 2;
panels C and D).

Finally, clinical monthly reports of use episodes of a
subgroup of outpatients were used to assess their periodic
use behavior during the 1-year FU. A significant associa-
tion was found between the three groups and use behavior
for all 12 months, showing that frequent or occasional users
were more prevalent for PCSU (see Table S9). These clini-
cal monthly reports were also used to distinguish occa-
sional and frequent users from non-users and to explore
their violent behavior (assessed with the MOAS total score;
see Figure S1 in Supplementary Materials): occasional and
frequent users had systematically higher MOAS scores
than patients who never used alcohol or substances during
the 1-year FU.

Longitudinal association between violence
and symptomatology

Table 4 shows that an increase of BPRS-E Activation item
was associated with an increase of MOAS total score. On
the other hand, an increase of BPRS-E Negative Symptoms
and BPRS-E Psychotic Symptoms was associated with a
decrease of MOAS total score. For the BPRS-E Activation,
the observed association was due to a change in verbal
aggression and aggression against people; for BPRS-E
Negative Symptoms, the relationship was due to a change
in verbal aggression, and for BPRS-E Psychotic Symptoms,
the association was due to a change in all MOAS subscales.
The associations observed above hold also adjusting for the
three study groups. Moreover, adding STAXI (state anger
and trait anger scales) in the mixed model, the longitudinal
associations between MOAS Total score and BPRS-E sub-
scales were all still statistically significant, with the excep-
tion of BPRS-E Psychotic symptoms (when adjusted for
STAXI Trait anger). This last result showed a spurious
association between MOAS Total Score and BPRS-E
Psychotic Symptoms, driven by STAXI Trait anger.

Discussion

This study assessed the clinical characteristics, frequency
and severity of violent behavior among psychiatric patients
with differing histories of use behavior.

Consistent with previous Italian data related to people
with severe mental disorders (Carra et al., 2015), we found
that almost 20% of the sample was made up by patients in
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Figure 2.

Graphical representation of the generalized linear models with the interaction effect [predictor X groups X setting].
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the PCSU group due to episodes of use in the last 12 months.
Since no specific interventions addressing addictive behav-
ior reduction are usually provided by mental health services
in Italy, our findings confirm that current substance use
among patients in treatment may be underestimated.

The Multidrug Test administered during the 1-year FU
to a subgroup of outpatients showed that no positive test
results were found for PNSU compared to a rate of 36.4%
positive testing among of PCSU. PCSU were substantially
more likely to be outpatients (66.2%) compared with resi-
dential patients (33.8%). The most prevalent substances
used were alcohol, cannabis and stimulants. Because RFs
are not high-security facilities and patients can go out dur-
ing the daytime, occasional use of alcohol and substances is
possible. Moreover, PCSU were younger than those in the
other groups. Consistent with previous results (Cavalera
et al., 2018; Dipartimento Politiche Antidroga, 2015), the
mean age of patients seeking treatment for use behavior is
lower compared with patients already in treatment, who
may have stopped episodes of use. Participants with past
and current use behavior were more likely male. Consistent
with previous data (Duke et al., 2018), in Italy, patients
with severe mental disorders and comorbid episodes of
alcohol and substance use are significantly more often
male.

Diagnostic and clinical patterns

As found in other studies (Mir et al., 2015), patients with
personality disorders showed higher rates of past or current
use behavior. This may be related to the high proportion

(56.6%) of cluster B personality disorders: these patients
share many clinical characteristics with those who show
alcohol and substance use (Moss et al., 2015). In addition,
consistent with previous European data (Candini et al.,
2017), in this study, patients with schizophrenia showed a
prevalence of PNSU (54.5%) that is low compared with
North American or Northern European patients (Carra
etal., 2012).

PFSU had lower personal and social performance scores
than PNSU: prolonged use behavior is usually associated
with marked impairment of daily psychosocial functioning
(Vonasch et al., 2017).

Hostility, impulsivity, anger and past
aggressive behavior

As assessed by BDHI total score, PCSU showed more hos-
tility than PNSU. These data highlight that use of alcohol
and substances can amplify hostility and affect the way that
patients relate to other people (McCormick and Smith,
1995). More specifically, considering PCSU data, alcohol
use was the most prevalent and the most severe confirming
that this kind of use can be related to aggressive behavior in
patients with mental disorders (Iozzino et al., 2015).

As assessed by the BIS scale, impulsivity scores showed
no significant differences, although mean scores followed
the direction of BDHI results, indicating that PCSU were
more likely to show impulsive behavior than the PFSU and
PNSU.

According to STAXI-II scores, PNSU showed greater
ability to control anger than PFSU (Garofalo and Wright,
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Table 4. Relationship between MOAS Total score and BPRS unadjusted and adjusted for STAXI: mixed models.

[ coefficients

p values of the 3 coefficients

Time STAXI STAXI
MOAS Total Score—BPRS Affect Anxiety -18.92 0.08 - <0.001 0.755 -
MOAS Total Score—BPRS Activation -16.68 0.62 - <0.001 0.004 -
MOAS Total Score—BPRS Negative -17.89 -0.94 - <0.001 0.017 -
Symptoms
MOAS Total Score—BPRS Psychotic —-17.30 -0.39 - <0.001 0.015 -
Symptoms
MOAS Total Score—BPRS Affect-Anxiety—  —16.94 -0.04 0.03 <0.001 0.881 <0.001
STAXI State anger
MOAS Total Score—BPRS Affect-Anxiety—  —13.04 -0.04 0.05 <0.001 0.867 <0.001
STAXI Trait anger
MOAS Total Score—BPRS Activation— -15.58 0.54 0.03 <0.001 0.021 <0.001
STAXI State anger
MOAS Total Score—BPRS Activation— -11.85 0.54 0.05 <0.001 0.020 <0.001
STAXI Trait anger
MOAS Total Score—BPRS Negative -15.28 -1.13 0.04 <0.001 0.008 <0.001
Symptoms—STAXI State anger
MOAS Total Score—BPRS Negative —-0.598 =59 0.08 0.088 <0.001 <0.001
Symptoms—STAXI Trait anger
MOAS Total Score—BPRS Psychotic -0.606 -0.73 -0.07 0.167 0.014 <0.001
Symptoms—STAXI State anger
MOAS Total Score—BPRS Psychotic -11.18 -0.27 0.05 <0.001 0.108 <0.001

Symptoms—STAXI Trait anger

BPRS: Brief Psychiatric Rating Scale; STAXI: State-Trait Anger Expression Inventory; MOAS: Modified Overt Aggression Scale. Bold values

significance is set at p = 0.05.

2017). PCSU also showed higher scores for trait anger, angry
reaction and angry expression-out compared with PFSU,
suggesting that those who quit use behavior may be less
prone to express anger than PCSU. Contrary to expectations,
PNSU had higher scores for angry temperament compared
with the PFSU and PCSU, and further study is warranted.

On the BGLHA, data confirm that the absence of use
behavior, as found for PNSU reporting lower BGLHA
scores, is associated with a decreased lifetime likelihood of
violent behavior.

Behavior of patients with a different use
history during |-year FU

While there have been other studies focusing on the risk of
violence among people with mental disorders (with and
without former or current substance use) which have
employed larger samples, no study has ever conducted
such a detailed outpatients monitoring (every 2 weeks) of
aggression and violence. Consistent with previous results

(Chermack et al., 2014; Elbogen et al., 2016), the 1-year
MOAS monitoring shows that PCSU were more likely to
exhibit verbal aggression, aggression against property and
aggression against people than PFSU and PNSU. As shown
by MOAS subscales and total scores, PCSU show a sig-
nificantly higher number of aggressive and violent behav-
iors compared with PNSU. As found by Schaffer et al.
(2015), current use behavior is also a significant predictor
of self-aggressive behavior among patients with mental
disorders. The relationship between use behavior and
MOAS scores was systematically confirmed by the clini-
cal monthly reports for all 12 months.

Multiple GLM analysis also showed that PCSU were
more likely to show violent behavior. Consistent with pre-
vious results (Bulgari et al., 2017), personality disorders
and low negative BPRS-E symptoms must be considered,
especially for residential patients with current use. Our
findings suggest that specific interventions to reduce
aggressive and violent behavior should be targeted toward
patients with this clinical profile.
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MOAS ratings and symptom patterns

We found a positive association between the BPRS-E
Activation and the mean MOAS ratings, each covering
2months either after baseline assessment or prior to the
I-year FU; on the other hand, a negative association was
also found between BPRS-E Negative Symptoms and
MOAS ratings, and these findings were confirmed control-
ling for STAXI. This again highlights the importance of
general symptom patterns to modulate the onset or the
decrease of aggressive and violent behavior and points to
the importance of treatment to control behavioral activation
in people with severe mental disorders.

Limitations

This study had some limitations. Since we did not assess
the effect of medication and treatment adherence during the
1-year FU, we could not explore the relationships between
these clinical variables and alcohol/substance use and the
risk of violence.

Although a recent meta-analysis showed good reliability
of clinical screening information compared with biologic
testing (Large et al., 2012), not all patients who were
offered the Multidrug Test accepted: in particular, CSU
patients, as reported in clinical records, refused.

Conclusion

Patients who exhibit current use behavior are at higher risk
for violent behavior in both the outpatient and residential set-
tings. To assess the frequency and severity of aggressive and
violent behavior by patients with severe mental disorders, the
accuracy of reports by key informants is of paramount impor-
tance: from this perspective, it is worth noting that no study as
the VIORMED has ever performed such a close monitoring
of aggressive and violent behavior, with 24 ratings every
2 weeks over the course of 1 year. Although some studies have
employed larger samples (Appelbaum et al., 2000; Steadman
et al., 1998; Swanson et al., 2002, 2006), they have assessed
extended time periods (generally 6 months), and this raises
many questions in terms of potential recall biases which may
flaw an accurate reporting of these events.

These data provide crucial cues for the development of
specific treatment programs for health care staff (Carroll,
2007; Simpson et al., 2015). As for other European coun-
tries, the Italian mental health system has encouraged a
closer relationship between mental health services and
addiction services (Carra and Johnson, 2009). More efforts
toward a multi-layered approach between mental health
services and addiction services may benefit both patient
well-being and community safety and may significantly
contribute to efforts to reduce the stigma attached to mental
disorders.
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