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Background: Previous literature suggests that prevalence of cannabis use in the early

phase of psychosis is high, and that early psychosis patients are at high-risk for violent

behavior. However, the link between cannabis use and violent behavior in early psychosis

patients is unclear. We carried out a study on a sample of early psychosis patients, in

order to explore the impact of cannabis use on the risk of violent behavior (VB), while

taking into account (1) potential confounding factors and, (2) interactions with other

dynamic risk factors of VB.

Method: In a sample of 265 early psychosis patients, treated at the Treatment and Early

Intervention in Psychosis Program (TIPP) in Lausanne, we used logistic regressionmodels

to explore the link between various dynamic risk factors of VB [positive symptoms,

substance use disorder (drugs including cannabis, alcohol and others drugs), insight,

impulsivity, affective instability, and treatment adherence], and VB occurring during

treatment. In order to understand hierarchical effects attributable to the combinations

of risk factors on VB we conducted a Classification and Regression Tree (CART).

Results: Our results show that cannabis use disorder is a risk factor for VB. The

associations among risk factors suggest the presence of two patient profiles with an

increased rate of VB: the first is composed of patients with cannabis use disorder and
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impulsivity, and the second of patients combining cannabis use disorder, absence of

insight and non-adherence to treatment. The results also show the moderating role of

insight and adherence to treatment on the rate of VB in patients with cannabis use

disorder.

Conclusion: This study suggests that cannabis use disorder is a significant risk factor for

VB amongst early psychosis patients, particularly when combined with either impulsivity,

lack of insight and non-adherence to treatment. These results suggest that preventive

strategies could be developed on the basis of such patient profiles.

Keywords: cannabis use disorder, violent behavior, impulsivity, insight, early phase of psychosis, profiles

INTRODUCTION

Cannabis use is particularly frequent among psychosis
patients (1), especially in early psychosis patients (EPP) (2–
7), and is linked with poorer outcomes in schizophrenia (3) as
well as EPP (4, 8, 9). A recent paper based on data drawn from
the MacArthur study (10) suggests that cannabis use in psychosis
patients is also linked to an increased risk of violent behavior
(VB) and that persistent cannabis use is a significant predictor of
future VB (10). Although the prevalence of cannabis use is well
established among violent people, both in the general population
(11) and among psychotic patients (6), the link between cannabis
use and VB is still a matter of controversy in psychosis (11, 12).
Indeed, there is a lack of consensus on the nature of the link and
its direction with inconsistencies between studies. In addition,
studies have failed to consider potentially confounding dynamic
risk factors (10, 13–15). Very few studies explored this issue
in EPP (2, 16, 17) while taking into account such potentially
confounding factors. In fact, most authors explored the link
between VB and substance use in general (2, 6, 18), without
focusing specifically on cannabis, despite the high prevalence of
cannabis use in EPP patients (17, 19) and the fact that the early
phase of psychosis is known to be at high-risk for VB (18, 20–22).
Consequently, there is a lack of clear understanding on this
important issue.

In addition, establishing the association between the
occurrence of a behavior and one risk factor is not sufficient
to build a preventive strategy. Indeed, considering possible
interplay between different factors is an important part of
developing effective interventions (23–25). This means exploring
the complex patterns of interactions between factors where
the effect of one factor can be neutralized or amplified by the
impact of another (26). In order to develop preventive strategies
for VB, it is therefore particularly important to analyze the
patterns of interaction between dynamic risk factors (features
that therapeutic interventions can modify) (12, 21, 27, 28).

Hence, studies on the impact of comorbid substance use
(alcohol, cannabis, other substances) and psychosis (29–31)
should take into account possible interactions between substance
use and main dynamic risk factors of VB identified in the
literature, such as positive symptoms (32–34), level of insight
(21, 35–37), impulsivity (12, 38, 39), affective instability (40, 41),
and treatment adherence (33, 35). Various studies have shown

that there are subgroups of patients in which these factors
may interact (24, 42–44). Along these lines, Lapworth et al.
(45) showed that positive symptoms interact with impulsivity
to increase the risk of VB in psychotic patients with comorbid
substance use. Other studies on the risk of VB in psychosis
revealed the complex interactions between substance use,
impulsivity and comorbid antisocial personnality disorder (38,
43, 46), the effect of the interaction between substance use and
insight (47, 48) and the links between substance use and poor
adherence to treatment (49). Finally, both the lack of clarity about
the link between insight and VB, which remains controversial in
the literature (35, 50), and the fact that insight has sometimes
been considered a risk factor or a protective factor (22, 27), may
be due to the way in which insight interacts with other factors.

Identifying such interactions between risk factors and their
impact on the occurrence of VB is particularly important in the
early phase of psychosis, as it would allow early identification
of patients at risk of such behaviors and the development of
preventive strategies that could be adapted to subgroups of
patient (22, 23, 25, 44).

In this context and considering the high prevalence of
cannabis use in the early phase of psychosis, we carried out a
study on a sample of early psychosis patients (EPP), in order
to explore the impact of cannabis use on the risk of VB, while
taking into account (1) potentially confounding factors and (2)
interactions with other dynamic factors.

METHODS

Procedure and Participants
Patients were recruited from the Treatment and early
Intervention in Psychosis Program (TIPP), a specialized
early psychosis program, implemented at the Department of
Psychiatry CHUV, in Lausanne, Switzerland (51, 52). Entry
criteria to the program are: (i) age 18–35 years; (ii) residence
in the catchment area; (iii) meeting threshold criteria for
psychosis, as defined by the ‘Psychosis threshold’ subscale
of the Comprehensive Assessment of At Risk Mental States
Scale (CAARMS) (53). Exclusion criteria are (i) antipsychotic
medication for more than a total of 6 months, (ii) psychosis
related to intoxication or organic brain disease, or (iii) an
intelligence quotient <70. Considering that, like in other similar
clinical programs, first treatment for psychosis sometimes occurs
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only at the time of a second psychotic episode, we consider this
cohort is composed of “early psychosis patients” (EPP) rather
than strictly first episode psychosis (FEP) patients.

Case managers, who have up to one hundred contacts with
patients over the three years of treatment, fill in a specifically
designed questionnaire for all patients enrolled in the program.
It allows the assessment of demographic characteristics, past
medical history, exposure to life events as well as level of
symptoms and functioning at the moment of entry in the
program. The questionnaire is based on information gathered
from patients and their family over the first few weeks of
treatment and updated during follow up. Follow-up assessments
exploring various aspects of treatment and co-morbidities as well
as evolution of functional level are conducted by case managers
after 2, 6, 12, 18, 24, 30, and 36 months in treatment. A research
psychologist assesses the level of symptoms at each measurement
occasion during follow-up. The Research and Ethics Committee
of the Faculty of Biology and Medicine of Lausanne University
granted access to Treatment and Early Intervention in Psychosis
Program clinical data for research purposes.

At the time of this study, 265 patients had been followed-up
prospectively over 36 months, and were dichotomised based on
the presence or not of VB. The group of Violent Patients had
committed physical aggression against people at least once, either
before entering into the program and/or during the program,
meeting definition of “serious violence” i.e., “as assault causing
any degree of injury, any use of a weapon or any sexual assault.
The term any was used when the severity of the violence was not
specified (21).”

Measures
Positive Symptoms, Substance Use Disorder, Insight,

Impulsivity, Affective Instability, and Treatment

Adherence
The level of positive symptoms was measured using the positive
subscale of the Positive and Negative Syndrome Scale (PANSS)
(54). Substance use disorder (SUD) was assessed in 2 ways,
first on the basis of DSM-IV criteria (43); secondly being rated
dichotomously as “present” or “absent” on the basis of scores
from the Case Manager Rating Scale (CMRS) (55). This scale
allows the rating of the intensity of substance use on a scale
ranging from 1 to 5 (1 being absence and 5 very severe substance
use), and ratings corresponding to “absent/light substance use”
were scored as absence of SUD, whereas ratings corresponding
to “moderate to severe substance use” were scored as presence
of SUD. Three types of substances were considered: cannabis,
alcohol and other drugs (opioids, cocaine, hallucinogens, and
others). The level of insight was rated, using a 3-point scale, as
either absent, partial or full. Full insight meant awareness of the
illness and the necessity of treatment. Impulsivity was assessed
by the addition of 2 PANSS items: “poor impulse control” and
“difficulty in delaying gratification,” which correspond to the
definition of impulsivity proposed byMoeller et al. (56). Affective
instability was rated by the PANSS item “Affective instability,”
which assesses unstable, fluctuating, inadequate and/or poorly
controlled emotional responses. Treatment adherence was
assessed on a 3-point scale of Treatment Adherence Scale [TAS
(57)] ranging from 0 to 2: 0 = no adherence; 1 = partial

adherence (from 25 to 75% of the time during the evaluation
period); 2= total adherence (from 75 to 100% of the time during
the evaluation period).

Diagnostic Assessment and Personality Disorders

Assessment
Diagnosis and comorbid personality disorders were the result
of an expert consensus (between psychiatrist and psychologist)
and based on the following elements: (1) the disorders reported
by treating psychiatrists in all medical documents and at the
end of any hospitalization; (2) longitudinal assessment by
clinical case managers, after 36 months (58). In this study, the
main diagnoses and the comorbid personality disorders were
taken into account according to the diagnostic and statistical
manual of mental disorders [DSM-IV (59)]. Diagnosis was sub-
divided into 5 classes: schizophrenia, schizophreniform disorder,
Schizoaffective disorder, major depression with psychotic
features, bipolar disorder with psychotic features. We have
considered comorbid personality disorders, including antisocial
personality disorders.

Identification of Episodes of Violent Behavior
Episodes of VB were identified in three distinct ways. First,
case managers recorded information regarding the occurrence of
violent offenses (Swiss Criminal Code) and VB (such as assault
and battery) in a specific chapter of the baseline questionnaire,
a reliable method considering the meta-analysis of Winsper et al.
(60) that showed good reliability and validity in the self-reporting
of serious aggression. Secondly, case managers gathered any
additional information through contact with parents, significant
others and the forensic psychiatric services (hetero reporting
of aggression) over the entire duration of treatment. Finally,
episodes of VB occurring during the treatment phase were
identified on the basis of the Staff Observation Aggression Scale
[SOAS-R scale (61), a structured assessment tool], which lists all
critical events related to a VB during hospitalisations (44).

Statistical Analysis
All statistical analyses have been performed using R environment
for statistical computing (Packages boot and glm for the logistic
regression part and Package rpart for the Classification and
Regression Trees and package stats for calculating correlations).
As mentioned above, for these analyzes, we considered the
dynamic factors assessed at program entry, and conducted the
analysis only for patients who committed violent acts during
the treatment phase (N = 62). Logistic regression was used
to assess the direct link between dynamic risk factors [positive
symptoms, SUD (cannabis, alcohol and other drugs), insight,
impulsivity, affective instability and treatment adherence] and
VB committed during the program. We adjusted the model
for the main diagnosis and comorbid personality disorder as
potential confounding factors. The uncertainty of estimated
parameters was assessed using 10,000 bootstrap iterations (62)
to ensure the robustness of inferences made based on this
model. Bootstrap iterations and fitting steps were performed
using “boot” and “glm” functions of R environment for statistical
computing, included in “boot” and “stats” libraries respectively.
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The Classification and Regression Tree (26) (CART) was used
in order to understand the hierarchical effects attributable to the
combinations of risk factors on VB, considering that the effects of
each of them could be increased or moderated by the presence of
others. CARTs are capable of discerning hierarchical associations
among a series of explanatory variables and a response variable.
Variables with high predictive power appear at the top branches
of the tree to form contrasting subgroups of patients. Here,
CARTs are constructed using the Recursive Partitioning and
Regression Trees algorithm (26) implemented in “rpart” library
of Team RC (63). The split rule is based on the Generalized
Gini index, which describes the node purity at each node based
on each split; the minimum number of observations necessary
for a split is fixed at 20. After constructing the tree, pruning
can be performed based on the desired complexity of the tree,
which is measured by the parameter called Complexity Parameter
representing the decrease in relative error rate of the tree if
the split at that node is performed. In this analysis, positive
symptoms, SUD (cannabis, alcohol and hard drugs), insight,
impulsivity, affective instability and treatment adherence were
entered as independent variables and VB as the dependent
variable.

It is also important to explore the associations between risk
factors identified as influential on VB, because a high association
among these factors may influence the results and consequently
our understanding of their association with the VB as the
response. Due to the ordinal nature of these factors, we have
used Spearman’s correlation on these factors to explore potential
associations among them.

RESULTS

Descriptive Characteristics of the Study
Sample
Violent patients were significantly more likely to be men, with a
low level of education and no professional activity. They suffered
mainly from schizophrenia and cannabis use disorder. Other
detailed characteristics are outlined in Table 1.

Violent Behaviors
Among the 265 patients included in the study, 72 displayed
VB that involved a person (27.2%) and 15 (5.7%) a crime
against property only; the latter were excluded from the study
considering they could be considered neither as control nor as

TABLE 1 | Descriptive characteristics of the study sample of 240 patients.

Variable %(n) ou M(SD) N = 240 Violent behaviour Physical aggression P-value

Violent

(N = 62)

Non-violent

(N = 178)

Gender (male)

Age at the entry in the program

Civil status: single

Civil status: married

Civil status: divorced

Number of years at school

Professional activity

Student

No professional activity

%(n)
67.5 (162)

23.91 (0.31)

85.17 (201)

8.47 (20)

2.97 (7)

9.73 (0.19)

14.17 (34)

20 (48)

65.83 (158)

87 (54)

22.68 (0.56)

85.25 (52)

8.2 (5)

3.28 (2)

8.79 (0.34)

9.68 (6)

11.29 (7)

79.03 (49)

60.7 (108)

24.34 (0.37)

85.14 (149)

8.57 (15)

2.86 (5)

10.04 (0.22)

15.73 (28)

23.03 (41)

61.24 (109)

0.001

0.0154

0.0030

0.0374

Substance Use Disorders %(n)

All substances 54.81 (131) 73.77 (45) 48.31 (86) 0.0010

Consumption of substances in

the last month (CMRS)

CMRS alcohol 46.46 (105) 56.67 (34) 42.77 (71) 0.0894

CMRS cannabis 33.04 (75) 60.66 (37) 22.86 (38) 0.0000

CMRS other drugsa 3.57 (8) 5 (3) 3.05 (5) 0.7715

Age of onset of cannabis use 16.43 (0.3) 15.29 (0.45) 16.95 (0.37) 0.0052

Impulsivity (2 items) M(SD) 2.84 (0.1) 3.48 (0.25) 2.64 (0.1) 0.0027

Poor impulse control 1.52 (0.06) 1.88 (0.14) 1.41 (0.06) 0.0040

Difficulty in delaying gratification 1.32 (0.05) 1.61 (0.13) 1.23 (0.05) 0.0090

Absence of Insight %(n) 34.05 (79) 45.9(28) 29.82 (51)

Partial insight 47.41 (110) 42.62 (26) 49.12 (84)

Presence of insight 18.53 (43) 11.48 (7) 21.05 (36) 0.0488

Total PANSS positive M(SD) 13.28 (0.33) 14.04 (0.72) 13.05 (0.37) 0.2229

Treatment Adherence (TAS) %(n) 65.18 (146) 55.93 (33) 68.48 (113) 0.1146

Affective instability M(SD) 1.42 (0.05) 1.63 (0.12) 1.35 (0.05) 0.0334

aOpioids, cocaine, hallucinogens, volatile solvents.
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violent patients. Of the 72 patients, 62 have been violent during
the program and 10 patients only before entry into the program.
The analysis was therefore conducted in a sample of 240 patients
(178 Non-Violent Patients and 62 violent patients only during
the program).

Relationship Between Dynamic Factors
and VB
Logistic regression model on the dynamic factors, have
shown statistically significant association between Cannabis Use

Disorder (CUD) and VB [z(3.99) = 0.41; p = 0.0001]; impulsivity
and VB [z(2.15) = 0.159; p = 0.03], while the links with
alcohol and hard drugs use, positive symptoms, insight, affective
instability and treatment adherence were not significant. The
uncertainties of these parameters were estimated using 10000
bootstrap iterations; the results were not sensitive to the number
of bootstrap iterations. When the model was adjusted for the
main diagnosis (model 2) and comorbid personality disorder
(model 3) no change was observed, and as before CUD and
impulsivity remained significantly associated with VB (Table 2).

TABLE 2 | Multivariate logistic regression on the dynamic factors and with control of the main diagnosis and personality disorder.

Estimate Std. Error z-value Boot P-value

MODEL 1

Impulsivity 0.343996 0.159434 2.158 0.0163

Insight −0.207183 0.290284 −0.714 0.2776

PANSS positive −0.054147 0.049958 −1.084 0.1070

Adherence Scale (TAS) −0.077752 0.3779 −0.206 0.4271

CMRS alcohol 0.001409 0.399421 0.004 0.4804

CMRS cannabis 1.640373 0.411122 3.99 0.0001

CMRS other drugsa −0.256081 1.233221 −0.208 0.3996

Affective instability 0.288529 0.310281 0.93 0.1929

MODEL 2

Impulsivity 0.35887 0.16904 2.123 0.0178

Insight scale −0.09836 0.30463 −0.323 0.4335

PANSS positive −0.05046 0.05205 −0.969 0.1367

Adherence Scale (TAS) −0.32969 0.41471 −0.795 0.2085

CMRS alcohol −0.05605 0.41389 −0.135 0.4703

CMRS cannabis 1.84123 0.46383 3.97 0.0000

CMRS other drugs −0.23099 1.25353 −0.184 0.4166

Affective instability 0.26318 0.3149 0.836 0.2164

Schizophrenia −0.73398 1.13446 −0.647 0.2414

Schizophreniform/brief, 1.12584 0.67183 1.676 0.0529

Schizoaffective disorder −0.36515 0.96331 −0.379 0.4096

Major depression with psychotic features 1.2252 0.80787 1.517 0.1259

Bipolar disorder −0.64626 0.72436 −0.892 0.1323

MODEL 3

Impulsivity 0.33156 0.17155 1.933 0.0268

Insight scale −0.1539 0.30856 −0.499 0.3755

PANSS positive −0.04952 0.05234 −0.946 0.1388

Adherence Scale (TAS) −0.33415 0.41995 −0.796 0.1928

CMRS alcohol −0.01267 0.41727 −0.03 0.4963

CMRS cannabis 1.68646 0.47304 3.565 0.0002

CMRS other drugs −0.28079 1.22652 −0.229 0.4058

Affective instability 0.31059 0.317 0.98 0.1881

Schizophrenia −0.85236 1.14064 −0.747 0.2115

Schizophreniform/bref, 1.11242 0.66575 1.671 0.0527

Schizoaffective disorder −0.90105 1.10558 −0.815 0.2813

Major depression with psychotic features 1.17661 0.80819 1.456 0.1323

Bipolar disorder −1.03081 0.82903 −1.243 0.0634

Comorbid Personality disorder 1.4752 0.97793 1.508 0.0823

aOpioids, cocaine, hallucinogens, volatile solvents. The gray color shows the significant P-value.
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FIGURE 1 | Combined hierarchical effect of factors on the rate of VB. N = Total number of patients; % = Percentage of patients in the total sample; % of VB,

Percentage of VB in the subgroup studied.

Combined Hierarchical Effect of Factors
on the Rate of VB
The CART analysis (see Figure 1) revealed the role played by
dynamic factors by exploring their hierarchical mutual effects
and patient subgroups. To hierarchically describe the importance
of factors influencing membership in subgroup, the factors
mentioned are decisive for distinguishing subgroups and each
cell describes the number of patients, the percentage on the
sample and the percentage of VP in each subgroup.

CART analysis has identified four main factors presented
in decreasing order of importance. First factor: CUD; second:
impulsivity; third: insight and fourth factor: treatment adherence.
The other studied factors did not appear in the results of this
analysis.

Subgroups of patients: CUD plays an important role in VB
(first factor that dichotomized the tree). In the subgroup without
CUD, only 15% of patients (N = 24/158) displayed VB, and 85%
of them did not. In the CUD subgroup, 46% of patients (N =

38/82) displayed VB. In this subgroup, Impulsivity dichotomized
the tree in two: in a first little subgroup (N = 13), composed of
patients with CUD, presence of impulsivity (higher than 4.5) led
to a 77% of VB in this subgroup (N = 10/13). In the second (N
= 69), when such patients were cannabis user, had low level of
impulsivity (under 4.5) but had lack of insight (lower than 0.5),

the rate of VB raised to 53% (N = 16/30), while it fell to 30.7%
(N = 12/39) in presence of insight. 69% (N = 27/39) of patients
in the subgroup with insight did not display VB. Among patients
with CUD, lack of insight and lack of treatment adherence were
linked to a 58% rate of VB (N = 11/19), while 45% of such
patients (N = 5/11), had displayed VB if they had treatment
adherence.

In order to understand the relationships between factors that
emerged in CART analysis, we explored correlations between
factors.We observed that (a) CUD is not correlated to impulsivity
significantly, (b) CUD is negatively correlated both with insight
(p = 0.002; rho −0.206), and treatment adherence (p = 0.000;
rho −0.232); (c) lack of insight and lack of treatment adherence
were not linked together. Relatively small correlation coefficients
observed here will not impose any multicollinearity between
factors in CART analysis.

DISCUSSION

To our knowledge, this is the first study attempting to explore
the interaction between CUD, various dynamic risk factors, and
the risk of VB in the early phase of psychosis. Our main findings
are the following. First, CUD is the strongest risk factor of
VB. Second, impulsivity seems to be an important risk for VB.
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Third, the exploration of the interactions between risk factors
suggest the presence of two main patient profiles, who display
a combination of CUD and dynamic risk factors, which lead to
an increased rate of VB. Fourth, insight and treatment adherence
play an indirect role, moderating the rate of VB in EPP who use
cannabis.

Cannabis Use Disorder and Impulsivity
In our EPP cohort, classically composed of two thirds of males
aged on average 24 at treatment entry, 33% of patients use
cannabis, which is in line with data provided by other cohorts
(3). Interestingly, the prevalence of CUD was 61% in patients
who displayed VB, while it was only of 23% in patients who did
not, suggesting a link between these two factors. After controlling
for the impact of alcohol abuse, other forms of substance
abuse, dynamic risk factors, diagnosis and personality disorder
comorbidity, our results confirm previous data (5) showing that
CUD is a significant risk factor for the occurrence of VB (51), and
show this specifically in an early psychosis population. Previous
research in similar populations showed that substance abuse in
general is a risk for VB (17, 18, 22, 27). Establishing that CUD
plays a specific role in this matter is important considering its
high prevalence in EPP and it’s early onset at age 15 in violent
patients (6, 7, 64, 65), and the fact that it can be influenced
by treatment, especially in young patients (7, 66). Specialized
early intervention programs should therefore include specific
interventions to treat CUD in order to prevent not only poorer
outcome (2, 5) but also the occurrence and persistence of VB (10).

The study of the nature of the links between impulsivity and
VB has produced contradicting results, some studies supporting
a direct relationship with VB, while others suggested this link
would be indirect (38). Although this link in psychosis patients
is a matter of controversy (12, 46, 67–69), our results are
in support of a positive association between impulsivity and
VB. However, since impulsivity is a multifaceted construct
(70, 71), this result must be confirmed in future studies
applying a multi-dimensional scale to assess this dimension. This
would allow to examine whether certain specific dimensions of
impulsivity (in particular lack of control and difficulty in delaying
satisfaction) rather than a global trait of impulsivity are related
to VB.

Two Patterns of Interaction of Factors
The use of CART analysis allowed us to identify patient
subgroups where various risk factors seem to interact and to
classify them according to a hierarchical order of importance.
This information may provide useful information for the
development of treatment strategies.

Subgroup 1: Cannabis Use Disorder and Impulsivity
The first violent patients subgroup, composed of patients
displaying CUD and impulsivity had the highest rate of VB,
and the combination of these two factors explained 77% of
the occurrences of VB in this subgroup. It is likely that the
combination of a tendency to react impulsively combined with
the disinhibiting effect of CUD leads to reactive and unplanned
violent acts (42, 72), in response to everyday situations. In

addition, impulsivity can lead to substance abuse (73, 74), which
in turn can increase impulsivity (69), leading to a pernicious
vicious circle. Finally, from a neurodevelopmental point of view,
abuse of illicit substances, which often starts in adolescence (our
results showed that the age of onset of cannabis use in violent
patients was 15 years versus 17 years in non-violent patients),
could have a deleterious impact on the developing brain, which is
particularly sensitive to the neurotoxic effect of such compounds
(69, 75, 76). Indeed, the results of a recent meta-analysis of
imaging studies exploring the link between cannabis use and
impulsivity suggests cannabis has an impact both on the structure
and on the function of the brain, notably at the level of the
prefrontal cortex which is specifically involved in the control of
behavior (77).

Subgroup 2: Cannabis Use Disorder, Lack of Insight

and Lack of Treatment Adherence
The second high-risk subgroup of VB was composed of cannabis
users who simultaneously exhibited an absence of insight and
non-adherence to medication. While the multivariate logistic
regression suggested insight has no direct impact on VB, the
results of CART analysis revealed that insight indeed had an
influence on VB, but only in the subgroup of cannabis user,
its absence being linked to 53% of VB in this subgroup. These
results suggest that insight has an indirect impact on VB, and
that it plays a moderating role in this matter, which may explain
why the literature has been inconsistent on this issue in the past
(22, 35, 50). In line with previous findings on protective factors
against VB (13, 67), we found that the presence of insight and
adherence to treatment decreases the likelihood of VB, in EPP,
and specifically here, in patients who use cannabis.

In this second subgroup, in line with Swartz study’s (78), our
results show that combination of substance abuse, lack of insight
and treatment adherence increases the risk of VB (58% of VB).
Our analysis allowed the exploration of the interaction between
the three factors at play in this subgroup. The literature has
identified that these factors can be mutually reinforcing, which
may explain the potentiation of their effects to increase the VB
rate in this subgroup. To our knowledge, few studies directly
addressed the effect of cannabis use on insight level (or vice
versa). Some studies showed that cannabis use is linked to lack of
insight (47, 48). Whereas, others studies revealed that cannabis
use has an effect on both treatment resistance (4, 21) and non-
recognition of illness, in that patients may attribute symptoms
to the effects of cannabis. In addition, some authors have shown
that treatment non-adherence and substance abuse can reinforce
each other to the extent that cognitive difficulty associated with
drug use can impede compliance. Further, Ekinci (79) mentions
that the combination of lack of insight and lack of treatment
adherence may increase VB, by impeding the recognition of
psychotic symptoms. Based on the above-mentioned work (79),
we can hypothesize that difficulty induced by the combination
of these three factors could contribute to increase cognitive
distortions and difficulties in social interactions which in turn
could lead to aggressive reactions against others (44, 50).
If this were to be proven in future research, the complex
intrication of these factors would justify the development of an
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integrated treatment strategy targeting these three dimensions
simultaneously (48).

LIMITATIONS

Our study suffers from various limitations. First, the small
sample size excludes the generalization of these results. Second,
impulsivity was measured on the basis of 2 PANSS items rather
than on the basis of a specialized scale. Third, assessment
of positive symptoms was not always simultaneous to the
occurrence of VB. Fourth, although we used different methods in
order to assess the occurrence of VB (self-reporting by patients,
hetero-reporting by relatives, information stemming from the
forensic services and assessment by a standardized instrument),
occurrence of VB prior to entry into the program might have
been under evaluated, due to absence of access to police and
criminal records. Fifth, although the analysis was conducted on
the basis of some of the main potential dynamic risk factors for
violent behavior, other potential dynamic risk factors may be
considered in future studies. In addition, as mentioned above,
assessment of personality disorder was the result of an expert
consensus but was not based on a specific assessment, and it is
therefore not excluded that some aspects of this diagnosis may
have been missed. Finally, the result of our analysis is mainly
correlational and we can’t exclude that “inherently” violent
patients may have started to use cannabis in an attempt to
experience a calming effect.

CONCLUSION

Considering CUD is highly prevalent amongst patients with
psychosis (1) and even more so amongst EPP (2, 3), our

results suggest it should be the target of early intervention,
especially when combined with either impulsivity or lack of
insight considering the observed association between CUD and
violent behavior. Our results also suggest more research is needed
regarding protective factors that may actually decrease risk of
VB in patients despite their cannabis use; this would allow the
development of interventions that would focus on resources
of patients and their environment, which may, as indicated by
a few studies (80–82), facilitate patients’ engagement in such
treatments (83–86).

AUTHOR CONTRIBUTIONS

VM wrote the manuscript with contribution of PC and
contributions from all authors. MG performed the statistical
analyses. All authors contributed to and have approved the final
manuscript.

FUNDING

This work was supported by National Center of Competence
in Research (NCCR) SYNAPSY-The Synaptic Bases of Mental
Diseases (JG and VM, project number 33), in the collection
and analysis of the data. PB was financially supported by the
Leenaards Foundation.

ACKNOWLEDGMENTS

We would like to thank the case managers of the Treatment and
Early Intervention in Psychosis Program who participated in this
research.

REFERENCES

1. Green B, Young R, Kavanagh D. Cannabis use and misuse prevalence
among people with psychosis. Br J Psychiatry (2005) 187:306–13.
doi: 10.1192/bjp.187.4.306

2. Nielssen OB, Malhi GS, McGorry PD, Large MM. Overview of violence to
self and others during the first episode of psychosis. J Clin Psychiatry (2012)
73:e580–7. doi: 10.4088/JCP.11r07036

3. Koskinen J, Löhönen J, Koponen H, Isohanni M, Miettunen J. Rate of
cannabis use disorders in clinical samples of patients with schizophrenia: a
meta-analysis. Schizophr Bull. (2009) 36:1115–30. doi: 10.1093/schbul/sbp031

4. Green AI, TohenMF, Hamer RM, Strakowski SM, Lieberman JA, Glick I, et al.
First episode schizophrenia-related psychosis and substance use disorders:
acute response to olanzapine and haloperidol. Schizophr Res. (2004) 66:125–
35. doi: 10.1016/j.schres.2003.08.001

5. Schoeler T, Monk A, Sami MB, Klamerus E, Foglia E, Brown R, et al.
Continued versus discontinued cannabis use in patients with psychosis:
a systematic review and meta-analysis. Lancet Psychiatry (2016) 3:215–25.
doi: 10.1016/S2215-0366(15)00363-6

6. Large M, Sharma S, Compton MT, Slade T, Nielssen O. Cannabis use and
earlier onset of psychosis: a systematic meta-analysis. Arch Gen Psychiatry

(2011) 68:555–61. doi: 10.1001/archgenpsychiatry.2011.5
7. Myles H, Myles N, Large M. Cannabis use in first episode psychosis: meta-

analysis of prevalence, and the time course of initiation and continued
use. Aust N Z J Psychiatry (2016) 50:208–19. doi: 10.1177/00048674155
99846

8. Lambert M, Conus P, Lubman D, Wade D, Yuen H, Moritz S, et al.
The impact of substance use disorders on clinical outcome in 643
patients with first-episode psychosis. Acta Psychiatr Scand. (2005) 112:141–8.
doi: 10.1111/j.1600-0447.2005.00554.x

9. Johns A. Psychiatric effects of cannabis. Br J Psychiatry (2001) 178:116–22.
doi: 10.1192/bjp.178.2.116

10. Dugré JR, Dellazizzo L, Giguère C-É, Potvin S, Dumais A. Persistency of
cannabis use predicts violence following acute psychiatric discharge. Front
Psychiatry (2017) 8:176. doi: 10.3389/fpsyt.2017.00176

11. Moore TM, Stuart GL. A review of the literature on marijuana
and interpersonal violence. Aggr Violent Behav. (2005) 10:171–92.
doi: 10.1016/j.avb.2003.10.002

12. Witt K, Van Dorn R, Fazel S. Risk factors for violence in psychosis: systematic
review and meta-regression analysis of 110 studies. PLoS ONE (2013)
8:e55942. doi: 10.1371/journal.pone.0055942

13. Lejoyeux M. An investigation of factors increasing the risk of aggressive
behavior among schizophrenic inpatients. Front Psychiatry (2013) 4:97.
doi: 10.3389/fpsyt.2013.00097

14. Ostrowsky MK. Does marijuana use lead to aggression and violent behavior?
J Drug Educ. (2011) 41:369–89. doi: 10.2190/DE.41.4.c

15. Macleod J, Oakes R, Copello A, Crome I, Egger M, Hickman M, et al.
Psychological and social sequelae of cannabis and other illicit drug use by
young people: a systematic review of longitudinal, general population studies.
Lancet (2004) 363:1579–88. doi: 10.1016/S0140-6736(04)16200-4

16. Harris AW, Large MM, Redoblado-Hodge A, Nielssen O, Anderson J,
Brennan J. Clinical and cognitive associations with aggression in the

Frontiers in Psychiatry | www.frontiersin.org 8 July 2018 | Volume 9 | Article 294

https://doi.org/10.1192/bjp.187.4.306
https://doi.org/10.4088/JCP.11r07036
https://doi.org/10.1093/schbul/sbp031
https://doi.org/10.1016/j.schres.2003.08.001
https://doi.org/10.1016/S2215-0366(15)00363-6
https://doi.org/10.1001/archgenpsychiatry.2011.5
https://doi.org/10.1177/0004867415599846
https://doi.org/10.1111/j.1600-0447.2005.00554.x
https://doi.org/10.1192/bjp.178.2.116
https://doi.org/10.3389/fpsyt.2017.00176
https://doi.org/10.1016/j.avb.2003.10.002
https://doi.org/10.1371/journal.pone.0055942
https://doi.org/10.3389/fpsyt.2013.00097
https://doi.org/10.2190/DE.41.4.c
https://doi.org/10.1016/S0140-6736(04)16200-4
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Moulin et al. Cannabis and Violent Behavior in Psychosis

first episode of psychosis. Aust N Z J Psychiatry (2010) 44:85–93.
doi: 10.3109/00048670903270423

17. Langeveld J, Bjørkly S, Auestad B, Barder H, Evensen J, Ten Velden
Hegelstad W, et al. Treatment and violent behavior in persons
with first episode psychosis during a 10-year prospective follow-up
study. Schizophr Res. (2014) 156:272–6. doi: 10.1016/j.schres.2014.
04.010

18. Spidel A, Lecomte T, Greaves C, Sahlstrom K, Yuille JC. Early psychosis
and aggression: predictors and prevalence of violent behaviour amongst
individuals with early onset psychosis. Int J Law Psychiatry (2010) 33:171–6.
doi: 10.1016/j.ijlp.2010.03.007

19. Chang WC, Chan SSI, Hui CLM, Chan SKW, Lee EHM, Chen EYH.
Prevalence and risk factors for violent behavior in young people presenting
with first-episode psychosis in Hong Kong: a 3-year follow-up study. Aust N
Z J Psychiatry (2015) 49:914–22. doi: 10.1177/0004867415603130

20. Winsper C, Singh SP, Marwaha S, Amos T, Lester H, Everard L, et al.
Pathways to violent behavior during first-episode psychosis: a report
from the UK National EDEN Study. JAMA Psychiatry (2013) 70:1287–93.
doi: 10.1001/jamapsychiatry.2013.2445

21. LargeMM,NielssenO. Violence in first-episode psychosis: a systematic review
and meta-analysis. Schizophr Res. (2011) 125:209–20.

22. Large MM, Dall B, Nielssen OB. Risk assessment for violence and self-harm in
first episode psychosis and the need for early psychosis intervention services.
Aust N Z J Psychiatry (2014) 48:94–5. doi: 10.1177/0004867413489176

23. Douglas KS, Guy LS, Hart SD. Psychosis as a risk factor for violence to others:
a meta-analysis. Psychol Bull. (2009) 135:679. doi: 10.1037/a0016311

24. Dumais A, Potvin S, Joyal C, Allaire J-F, Stip E, Lesage A, et al.
Schizophrenia and serious violence: a clinical-profile analysis incorporating
impulsivity and substance-use disorders. Schizophr Res. (2011) 130:234–7.
doi: 10.1016/j.schres.2011.02.024

25. Dubreucq J-L, Joyal C, Millaud F. Risque de violence et troubles mentaux
graves. Ann Méd Psychol. (2005) 163:852–65. doi: 10.1016/j.amp.2005.09.014

26. Breiman L, Friedman JH, Olshen RA, Stone CJ. Classification and Regression

Trees. Belmont, CA: Wadsworth (1984).
27. Large MM. Treatment of psychosis and risk assessment for violence. Am J

Psychiatry (2014) 171:256–8. doi: 10.1176/appi.ajp.2013.13111479
28. Douglas KS, Skeem JL. Violence risk assessment: getting specific

about being dynamic. Psychol Public Policy Law (2005) 11:347–83.
doi: 10.1037/1076-8971.11.3.347

29. Fazel S, Långström N, Hjern A, Grann M, Lichtenstein P. Schizophrenia,
substance abuse, and violent crime. JAMA (2009) 301:2016–23.
doi: 10.1001/jama.2009.675

30. Latalova K. Violence and duration of untreated psychosis in first-episode
patients. Int J Clin Pract. (2014) 68:330–5. doi: 10.1111/ijcp.12327

31. Vacheron M-N, Cornic F. Quels sont les facteurs généraux et spécifiques de
violence? In: Dangerosité psychiatrique: étude et évaluation des facteurs de

risque de violence hétéro-agressive chez les personnes ayant une schizophrénie

ou des troubles de l’humeur. Paris: John Libbey Eurotext, FFP (2010), p.
135–186.

32. Elbogen EB, Johnson SC. The intricate link between violence and
mental disorder: results from the National Epidemiologic Survey on
alcohol and related conditions. Arch Gen Psychiatry (2009) 66:152–61.
doi: 10.1001/archgenpsychiatry.2008.537

33. Lincoln TM, Lüllmann E, Rief W. Correlates and long-term consequences of
poor insight in patients with schizophrenia. A systematic review. Schizophr
Bull. (2007) 33:1324–42. doi: 10.1093/schbul/sbm002

34. Nolan KA, Volavka J, Czobor P, Sheitman B, Lindenmayer J-P, Citrome LL,
et al. Aggression and psychopathology in treatment-resistant inpatients with
schizophrenia and schizoaffective disorder. J Psychiatr Res. (2005) 39:109–15.
doi: 10.1016/j.jpsychires.2004.04.010

35. Bjørkly S. Empirical evidence of a relationship between insight and risk of
violence in the mentally ill—a review of the literature. Aggr Violent Behav.
(2006) 11:414–23. doi: 10.1016/j.avb.2006.01.006

36. Foley SR, Kelly BD, Clarke M, McTigue O, Gervin M, Kamali M, et al.
Incidence and clinical correlates of aggression and violence at presentation
in patients with first episode psychosis. Schizophr Res. (2005) 72:161–8.
doi: 10.1016/j.schres.2004.03.010

37. Verma S, Poon LY, Subramaniam M, Chong S-A. Aggression
in Asian patients with first-episode psychosis. Int J Soc

Psychiatry (2005) 51:365–71. doi: 10.1177/00207640050
60852

38. Bjørkly S. A systematic review of the relationship between impulsivity and
violence in persons with psychosis: evidence or spin cycle? Aggr Violent Behav
(2013) 18:753–60. doi: 10.1016/j.avb.2013.08.001

39. Moulin V, Golay P, Palix J, Baumann PS, Gholamrezaee MM, Azzola A, et al.
Impulsivity in early psychosis: a complex link with violent behaviour and a
target for intervention. Eur Psychiatry J Assoc Eur Psychiatr. (2018) 49:30–6.
doi: 10.1016/j.eurpsy.2017.12.003

40. Webster CD, Douglas KS, Eaves D, Hart S. HCR-20: Assessing the Risk for

Violence (Version 2). Vancouver, BC: Mental Health, Law, and Policy Institute,
Simon Fraser University (1997).

41. Douglas K, Hart S, Webster C, Belfrage H, Eaves D. HCR-20 V3 Historical,

Clinical, Risk Management (Version 3): Professional Guidelines for Evaluating

Risk of Violence. Vancouver, BC: Mental Health, Law, and Policy Institute,
Simon Fraser University (2013).

42. Joyal CC, Côté G, Meloche J, Hodgins S. Severe mental illness and aggressive
behavior: on the importance of considering subgroups. Int J Forensic Ment

Health (2011) 10:107–17. doi: 10.1080/14999013.2011.577136
43. Bo S, Forth A, Kongerslev M, Haahr UH, Pedersen L, Simonsen E. Subtypes

of aggression in patients with schizophrenia: the role of personality disorders.
Crim Behav Ment Health (2013) 23:124–37. doi: 10.1002/cbm.1858

44. Moulin V, Palix J, Golay P, Dumais A, Gholamrezaee MM, Azzola A, et al.
Violent behaviour in early psychosis patients: can we identify clinical risk
profiles? Early Interv Psychiatry (2017). doi: 10.1111/eip.12512. [Epub ahead
of print].

45. Lapworth K, Dawe S, Davis P, Kavanagh D, Young R, Saunders J. Impulsivity
and positive psychotic symptoms influence hostility in methamphetamine
users. Addict Behav. (2009) 34:380–5. doi: 10.1016/j.addbeh.2008.11.014

46. Volavka J, Citrome L. Heterogeneity of violence in schizophrenia and
implications for long-term treatment. Int J Clin Pract. (2008) 62:1237–45.
doi: 10.1111/j.1742-1241.2008.01797.x

47. Kavanagh DJ, Waghorn G, Jenner L, Chant DC, Carr V, Evans M, et al.
Demographic and clinical correlates of comorbid substance use disorders in
psychosis: multivariate analyses from an epidemiological sample. Schizophr
Res. (2004) 66:115–24. doi: 10.1016/S0920-9964(03)00130-0

48. Miller R, Caponi JM, Sevy S, Robinson D. The insight–adherence–
abstinence triad: an integrated treatment focus for cannabis-using first–
episode schizophrenia patients. Bull Menninger Clin. (2005) 69:220–36.
doi: 10.1521/bumc.2005.69.3.220

49. Swartz M, Swanson J, Hiday V, Borum R, Wagner H, Burns B. Violence and
severe mental illness: the effects of substance abuse and nonadherence to
medication. Am J Psychiatry (1998) 155:226–31.

50. Moulin V, Palix J, Alameda L, Gholamrezaee MM, Baumann PS, Gasser
J, et al. Insight et comportements violents dans une cohorte de patients
souffrant de premiers épisodes de psychose. Can J Psychiatry (2018) 63:20–9.
doi: 10.1177/0706743717718173

51. Baumann PS, Crespi S, Marion-Veyron R, Solida A, Thonney J, Favrod
J, et al. Treatment and early intervention in psychosis program (TIPP-
Lausanne): implementation of an early intervention programme for psychosis
in Switzerland. Early Interv Psychiatry (2013) 7:322–8. doi: 10.1111/eip.
12037

52. Conus P, Bonsack C. Intervention précoce dans la phase initiale des
troubles psychotiques à Lausanne: quels problèmes et quelles solutions?: La
réhabilitation psychosociale des patients souffrant de troubles psychiques
majeurs. Rev Med Suisse Romande (2004) 124:221–4.

53. Yung AR, Yung AR, Pan Yuen H, Phillips LJ, Kelly D, Dell’Olio M, et al.
Mapping the onset of psychosis: the comprehensive assessment of at-risk
mental states. Aust N Z J Psychiatry (2005) 39:964–71.

54. Kay SR, Flszbein A, Opfer LA. The positive and negative syndrome
scale (PANSS) for schizophrenia. Schizophr Bull. (1987) 13:261–76.
doi: 10.1093/schbul/13.2.261

55. Drake RE, Osher FC, Noordsy DL, Hurlbut SC, Teague GB, Beaudett MS.
Diagnosis of alcohol use disorders in schizophrenia. Schizophr Bull. (1990)
16:57–67. doi: 10.1093/schbul/16.1.57

Frontiers in Psychiatry | www.frontiersin.org 9 July 2018 | Volume 9 | Article 294

https://doi.org/10.3109/00048670903270423
https://doi.org/10.1016/j.schres.2014.04.010
https://doi.org/10.1016/j.ijlp.2010.03.007
https://doi.org/10.1177/0004867415603130
https://doi.org/10.1001/jamapsychiatry.2013.2445
https://doi.org/10.1177/0004867413489176
https://doi.org/10.1037/a0016311
https://doi.org/10.1016/j.schres.2011.02.024
https://doi.org/10.1016/j.amp.2005.09.014
https://doi.org/10.1176/appi.ajp.2013.13111479
https://doi.org/10.1037/1076-8971.11.3.347
https://doi.org/10.1001/jama.2009.675
https://doi.org/10.1111/ijcp.12327
https://doi.org/10.1001/archgenpsychiatry.2008.537
https://doi.org/10.1093/schbul/sbm002
https://doi.org/10.1016/j.jpsychires.2004.04.010
https://doi.org/10.1016/j.avb.2006.01.006
https://doi.org/10.1016/j.schres.2004.03.010
https://doi.org/10.1177/0020764005060852
https://doi.org/10.1016/j.avb.2013.08.001
https://doi.org/10.1016/j.eurpsy.2017.12.003
https://doi.org/10.1080/14999013.2011.577136
https://doi.org/10.1002/cbm.1858
https://doi.org/10.1111/eip.12512
https://doi.org/10.1016/j.addbeh.2008.11.014
https://doi.org/10.1111/j.1742-1241.2008.01797.x
https://doi.org/10.1016/S0920-9964(03)00130-0
https://doi.org/10.1521/bumc.2005.69.3.220
https://doi.org/10.1177/0706743717718173
https://doi.org/10.1111/eip.12037
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1093/schbul/16.1.57
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Moulin et al. Cannabis and Violent Behavior in Psychosis

56. Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann AC.
Psychiatric aspects of impulsivity. Am J Psychiatry (2001) 158:1783–93.
doi: 10.1176/appi.ajp.158.11.1783

57. Alameda L, Golay P, Baumann P,Morandi S, Ferrari C, Conus P, et al. Assertive
outreach for “difficult to engage” patients: a useful tool for a subgroup of
patients in specialized early psychosis intervention programs. Psychiatry Res.
(2016) 239:212–9. doi: 10.1016/j.psychres.2016.03.010

58. Alameda L, Ferrari C, Baumann P, Gholam-Rezaee M, Do K, Conus P.
Childhood sexual and physical abuse: age at exposure modulates impact
on functional outcome in early psychosis patients. Psychol Med. (2015)
45:2727–36. doi: 10.1017/S0033291715000690

59. Association AP. Diagnostic and Statistical Manual of Mental Disorders. 4th
Edn. Washington, DC: APA (1994).

60. Winsper C, Ganapathy R, Marwaha S, Large M, Birchwood M, Singh
SP. A systematic review and meta-regression analysis of aggression during
the first episode of psychosis. Acta Psychiatr Scand. (2013) 128:413–21.
doi: 10.1111/acps.12113

61. Nijman HL, Muris P, Merckelbach HL, Palmstierna T, Wistedt B, Vos A,
et al. The staff observation aggression scale-revised (SOAS-R). Aggress Behav.
(1999) 25:197–209.

62. Davison AC, Hinkley DV. Bootstrap Methods and Their Application. Vol. 1.
New York, NY: Cambridge University Press (1997).

63. Team RC. R: A Language and Environment for Statistical Computing. Vienna:
R Foundation for Statistical Computing (2014).

64. Compton MT, Kelley ME, Ramsay CE, Pringle M, Goulding SM, Esterberg
ML, et al. Association of pre-onset cannabis, alcohol, and tobacco use with
age at onset of prodrome and age at onset of psychosis in first-episode patients.
Am J Psychiatry (2009) 166:1251–7. doi: 10.1176/appi.ajp.2009.09030311

65. Sevy S, Robinson DG, Napolitano B, Patel RC, Gunduz-Bruce H, Miller R,
et al. Are cannabis use disorders associated with an earlier age at onset
of psychosis? A study in first episode schizophrenia. Schizophr Res. (2010)
120:101–7. doi: 10.1016/j.schres.2010.03.037

66. Bonsack C, Manetti SG, Favrod J, Montagrin Y, Besson J, Bovet P, et al.
Motivational intervention to reduce cannabis use in young people with
psychosis: a randomized controlled trial. Psychother Psychosom. (2011)
80:287–97. doi: 10.1159/000323466

67. Najt P, Perez J, Sanches M, Peluso M, Glahn D, Soares JC. Impulsivity
and bipolar disorder. Eur Neuropsychopharmacol. (2007) 17:313–20.
doi: 10.1016/j.euroneuro.2006.10.002

68. Ramírez JM, Andreu J. Aggression, and some related psychological
constructs (anger, hostility, and impulsivity) some comments
from a research project. Neurosci Biobehav Rev. (2006) 30:276–91.
doi: 10.1016/j.neubiorev.2005.04.015

69. Chanut F. Impulsivité et troubles liés à une substance: un mélange explosif!
Psychiatrie Violence (2013) 12:5227ar. doi: 10.7202/1025227ar

70. Enticott PG, Ogloff JR. Elucidation of impulsivity. Aust Psychol. (2006) 41:3–
14. doi: 10.1080/00050060500391894

71. Billieux J, Lagrange G, Van der Linden M, Lançon C, Adida M, Jeanningros
R. Investigation of impulsivity in a sample of treatment-seeking pathological
gamblers: a multidimensional perspective. Psychiatry Res. (2012) 198:291–6.
doi: 10.1016/j.psychres.2012.01.001

72. Joyal CC, Putkonen A, Paavola P, Tiihonen J. Characteristics and
circumstances of homicidal acts committed by offenders with schizophrenia.
Psychol Med. (2004) 34:433–42. doi: 10.1017/S0033291703001077

73. Allen TJ, Moeller FG, Rhoades HM, Cherek DR. Impulsivity and
history of drug dependence. Drug Alcohol Depend. (1998) 50:137–45.
doi: 10.1016/S0376-8716(98)00023-4

74. Cuomo C, Sarchiapone M, Di Giannantonio M, Mancini M,
Roy A. Aggression, impulsivity, personality traits, and childhood
trauma of prisoners with substance abuse and addiction. Am J

Drug Alcohol Abuse (2008) 34:339–45. doi: 10.1080/00952990802
010884

75. Gruber SA, Dahlgren MK, Sagar KA, Gönenç A, Lukas SE. Worth the wait:
effects of age of onset of marijuana use on white matter and impulsivity.
Psychopharmacol (Berl) (2014) 231:1455–65. doi: 10.1007/s00213-013-
3326-z

76. Gruber SA, Sagar KA, Dahlgren MK, Racine M, Lukas SE. Age of onset of
marijuana use and executive function. Psychol Addict Behav. (2012) 26:496–
506. doi: 10.1037/a0026269

77. Wrege J, Schmidt A, Walter A, Smieskova R, Bendfeldt K, Radue
E-W, et al. Effects of cannabis on impulsivity: a systematic review
of neuroimaging findings. Curr Pharm Des. (2014) 20:2126–37.
doi: 10.2174/13816128113199990428

78. Swartz MS, Swanson JW, Hiday VA, Borum R, Wagner HR, Burns BJ.
Violence and severe mental illness: the effects of substance abuse and
nonadherence to medication. Am J Psychiatry (1998) 155:226–31.

79. Ekinci O, Ekinci A. Association between insight, cognitive insight, positive
symptoms and violence in patients with schizophrenia. Nord J Psychiatry

(2013) 67:116–23. doi: 10.3109/08039488.2012.687767
80. Maruna S, Immarigeon R, LeBel TP (editors). Ex-offender reintegration:

theory and practice. In: After Crime and Punishment: Pathways to Offender

Reintegration. London: Willan (2004), p. 3–26.
81. De Vries Robbé M, de Vogel V, Douglas KS, Nijman HL. Changes in dynamic

risk and protective factors for violence during inpatient forensic psychiatric
treatment: predicting reductions in postdischarge community recidivism. Law
Hum Behav. (2015) 39:53–61. doi: 10.1037/lhb0000089

82. Ward T, Fortune C. The good lives model: a strength-based approach
to offender rehabilitation. In: Polizzi D, Braswell M, Draper M, editors.
Transforming Corrections: Humanistic Approaches to Corrections and Offender

Treatment. Durham, NC: Carolina Academic Press (2014), p. 115–30.
83. De Ruiter C, Nicholls TL. Protective factors in forensic mental

health: a new frontier. Int J Forensic Ment Health (2011) 10:160–70.
doi: 10.1080/14999013.2011.600602

84. Rogers R. The uncritical acceptance of risk assessment in forensic practice.
Law Hum Behav. (2000) 24:595–605. doi: 10.1023/A:1005575113507

85. Abbiati M, Azzola A, Palix J, Gasser J, Moulin V. Validity and predictive
accuracy of the structured assessment of protective factors for violence risk in
criminal forensic evaluations: a Swiss Cross-Validation Retrospective Study.
Crim Justice Behav. (2017) 44:493–510. doi: 10.1177/0093854816677565

86. Moulin V, Gasser J. Intérêt et limites de l’évaluation du risque de récidive
d’actes illégaux dans les expertises psychiatriques. Rev Med Suisse (2012)
8:1775–80.

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Moulin, Baumann, Gholamrezaee, Alameda, Palix, Gasser and

Conus. This is an open-access article distributed under the terms of the Creative

Commons Attribution License (CC BY). The use, distribution or reproduction in

other forums is permitted, provided the original author(s) and the copyright owner(s)

are credited and that the original publication in this journal is cited, in accordance

with accepted academic practice. No use, distribution or reproduction is permitted

which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 10 July 2018 | Volume 9 | Article 294

https://doi.org/10.1176/appi.ajp.158.11.1783
https://doi.org/10.1016/j.psychres.2016.03.010
https://doi.org/10.1017/S0033291715000690
https://doi.org/10.1111/acps.12113
https://doi.org/10.1176/appi.ajp.2009.09030311
https://doi.org/10.1016/j.schres.2010.03.037
https://doi.org/10.1159/000323466
https://doi.org/10.1016/j.euroneuro.2006.10.002
https://doi.org/10.1016/j.neubiorev.2005.04.015
https://doi.org/10.7202/1025227ar
https://doi.org/10.1080/00050060500391894
https://doi.org/10.1016/j.psychres.2012.01.001
https://doi.org/10.1017/S0033291703001077
https://doi.org/10.1016/S0376-8716(98)00023-4
https://doi.org/10.1080/00952990802010884
https://doi.org/10.1007/s00213-013-3326-z
https://doi.org/10.1037/a0026269
https://doi.org/10.2174/13816128113199990428
https://doi.org/10.3109/08039488.2012.687767
https://doi.org/10.1037/lhb0000089
https://doi.org/10.1080/14999013.2011.600602
https://doi.org/10.1023/A:1005575113507
https://doi.org/10.1177/0093854816677565
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Moulin, V;Baumann, P;Gholamrezaee, M;Alameda, L;Palix, J;Gasser, J;Conus, P

Title:
Cannabis, a Significant Risk Factor for Violent Behavior in the Early Phase Psychosis. Two
Patterns of Interaction of Factors Increase the Risk of Violent Behavior: Cannabis Use
Disorder and Impulsivity; Cannabis Use Disorder, Lack of Insight and Treatment Adherence

Date:
2018-07-04

Citation:
Moulin, V., Baumann, P., Gholamrezaee, M., Alameda, L., Palix, J., Gasser, J. & Conus,
P. (2018). Cannabis, a Significant Risk Factor for Violent Behavior in the Early Phase
Psychosis. Two Patterns of Interaction of Factors Increase the Risk of Violent Behavior:
Cannabis Use Disorder and Impulsivity; Cannabis Use Disorder, Lack of Insight and
Treatment Adherence. FRONTIERS IN PSYCHIATRY, 9 (JUL), https://doi.org/10.3389/
fpsyt.2018.00294.

Persistent Link:
http://hdl.handle.net/11343/270882

License:
CC BY

http://hdl.handle.net/11343/270882
CC%20BY

	Cannabis, a Significant Risk Factor for Violent Behavior in the Early Phase Psychosis. Two Patterns of Interaction of Factors Increase the Risk of Violent Behavior: Cannabis Use Disorder and Impulsivity; Cannabis Use Disorder, Lack of Insight and Treatment Adherence
	Introduction
	Methods
	Procedure and Participants
	Measures
	Positive Symptoms, Substance Use Disorder, Insight, Impulsivity, Affective Instability, and Treatment Adherence
	Diagnostic Assessment and Personality Disorders Assessment
	Identification of Episodes of Violent Behavior

	Statistical Analysis

	Results
	Descriptive Characteristics of the Study Sample
	Violent Behaviors
	Relationship Between Dynamic Factors and VB
	Combined Hierarchical Effect of Factors on the Rate of VB

	Discussion
	Cannabis Use Disorder and Impulsivity
	Two Patterns of Interaction of Factors
	Subgroup 1: Cannabis Use Disorder and Impulsivity
	Subgroup 2: Cannabis Use Disorder, Lack of Insight and Lack of Treatment Adherence


	Limitations
	Conclusion
	Author Contributions
	Funding
	Acknowledgments
	References


