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a b s t r a c t

Background: Although mental illness accounts for only 4% of aggressive behavior in the general population,
there remains amodest association between aggressive behavior and psychotic disorders, particularly in the
early stages of the illness. However, little is known about the specific factors associated to this increased risk.
Aims: The present study aims to assess the rates, characteristics and risk factors of aggressive behavior in
first episode psychosis patients (FEP).
Method: We conducted a retrospective chart review of 449 FEP patients recruited from an outpatient
early psychosis clinic. Aggressive behavior and clinical information were rated based upon information
gathered from the chart review of data collected at baseline and after 6months of follow-up.
Results: Rates of aggressive behavior were 54.3% in FEP patients. Aggressive behavior was significantly asso-
ciated with higher rates of history of birth complications, neurodevelopmental delays, learning difficulties,
alcohol usedisorders, and the clinical domain of povertysymptoms. Inaddition to aggressive behavior,16.7%of
FEP patients exhibited suicidal ideation or behaviors and 11.4% exhibited non-suicidal self-injurious behavior
(NSSIB). In contrast to baseline, aggressive behaviors at 6months follow up were almost entirely absent.
Conclusions: Patients at early stages of psychosis have high rates of aggressive and suicidal behavior prior
to contact with clinical services. Neurodevelopmental adversities, alcohol use disorders and poverty
symptoms are associated to higher risk of aggression in early psychosis. Participation in early psychosis
specialty care resulted in a dramatic reduction in aggressive behavior.

© 2019 Elsevier B.V. All rights reserved.
1. Introduction symptoms, lack of insight and/or lack of engagement in treatment
While mental illness accounts for only 4% of aggressive behavior
in the general population (Swanson et al.,1990), aggression has been
shown to be more prevalent in patients with psychosis than in the
general population, at rates of 10% versus 2% respectively (Elbogen
and Johnson, 2009). While the majority of aggressive behaviors
are associated with factors other than mental illness (e.g. substance
use), evidence remains for a modest association between violent
behavior and schizophrenia (Fazel et al., 2009). However little is
known about what clinical and early life factors are associated with
aggression in individuals in the earliest stages of psychosis.

Some studies suggest that the pre-treatment phase of early
psychosis is a time of increased risk for aggressive behavior
(Humphreys et al., 1992; Large and Nielssen, 2011; Winsper et al.,
2013), likely related to younger age, prominence of positive
ry, Faculty of Medicine, Uni-
n� 4, 28029 Madrid, Spain.
(Winsper et al., 2013). A recent meta-analysis has shown that
approximately one third of patients in the first episode of psychosis
exhibit some form of aggressive behavior, typically minor forms of
violence prior to initiating treatment (Large and Nielssen, 2011).

Several studies have found similar risk factors associated with
aggression in first episode psychosis, including younger age, male
gender, longer duration of untreated psychosis, mania, substance
abuse, antisocial personality traits, lower educational attainment
and a history of violence (Arseneault et al., 2000; Large and
Nielssen, 2011). Most of these factors are similar to those associ-
ated with violence in patients with mental illness in general
(Swanson et al., 2006) and with aggression in the general popula-
tion (Swanson et al., 1990). However the increased risk of aggres-
sion during the early stages of psychosis suggests that the risk
factors described above may interact with additional unknown
factors specific to early psychosis that could explain this increased
risk of aggressive behavior. A better understanding of the factors
associated with aggression in early psychosis could have treatment
implications for prevention of aggression in this at-risk group.
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The present study aims to describe the rates and characteristics
of aggressive behavior in a large cohort of first episode psychosis
patients (FEP) presenting for outpatient care. This research also
seeks to explore an array of clinical, neurodevelopmental and
personal factors that may be associated with aggressive behavior in
this population.

2. Methods

2.1. Study population

We conducted a retrospective chart review of 449 first episode
psychosis (FEP) patients who presented for care to the UC Davis Early
Diagnosis andPreventive Treatment (EDAPT) Clinic, anoutpatient early
psychosis clinic established in Sacramento (California), between
October 13, 2004 and July 9, 2013. All patients were recruited for and
voluntarily participated in a larger study of cognition in psychotic dis-
orders. Participants gave written informed consent (assent for
age<18 years with guardian consent) for their data to be collected via
chart review.All patientswerebetween the agesof 12e40, comfortable
using English in theirdaily activities, andwere referred toparticipate in
research if they were eligible for intake at the EDAPT clinic. Patients
wereassessedat intakeusingtheStructuredClinical InterviewforDSM-
IV-TR (SCID-IV-TR) (Firstet al., 2002)and reviewof anyavailable clinical
records (e.g. hospital discharge records, school assessment records) to
determineeligibilityasFEP.FEPindividualshadonsetofpsychosis inthe
past 2 years and received primary psychotic (schizophrenia, schizo-
affective, schizophreniformdisorders) ormooddisorderwithpsychotic
features (bipolar ormajordepression) diagnoses according to the SCID-
IV-TR (First et al., 2002) or the Kiddie Schedule for Affective Disorders
and Schizophrenia (K-SADS) (Chambers et al., 1985; Kaufman et al.,
1996). If eligible after the clinical interview, participants were invited
to complete additional research appointments. Individuals with a
Wechsler Abbreviated Scale of Intelligence (WASI) IQ below 70 were
excluded from the study. This studywas reviewed and approvedby the
UC Davis Institutional Review Board (protocol # 226043).

2.2. Coding procedure

Researchers in the program developed a coding guide for a
breadth of domains (e.g. education information, developmental
history, clinical symptoms, aggressive behavior, etc.) based on the
available clinical and research measures (i.e. interviews and self-
report questionnaires), collateral caregiver questionnaires, and in-
formation typically recorded in clinical charts (including progress
notes written by EDAPT clinicians and psychiatrists). Ten pre-
liminary charts were coded and this data was reviewed by TN to
resolve inconsistencies and incorporate new themes, which resul-
ted inmodification to the guide until all themeswere identified and
appropriate codes were developed, including codes to note where
data was missing or not reported. Research staff trained on a
practice data set to ensure consistency prior to coding the baseline
and 6month data. Aggression outcome data was coded for all in-
dividuals who participated in research at the 6month follow-up.

Presence of aggression was coded retrospectively based on pa-
tient and/or collateral report of a lifetime history of aggressive
behavior using an adaptation of the Modified Overt Aggression
Scale (MOAS) (Kay et al., 1988). The MOAS scale is a modified
version of the Overt Aggression Scale developed by Yudofsky and
colleagues (Yudofsky et al., 1986) which allows for objective
reporting of aggressive behavior across multiple domains based
upon all available information rather than relying on self-report
alone. The MOAS is comprised of four domains: verbal aggression,
aggression against property, aggression against self and physical
aggression against others. Domains are weighted to capture the
severity of behavior, and items within each domain also indicate
increasing severity. The severity of aggressiveness was calculated
through the total weighted score from the 4 sections of the MAOS
scale. To capture the most severe level of historical aggression and
code for presence/absence of aggression categories, we developed a
10-item coding to capture the severity continuum of domains and
items consistent with the standardized MOAS format:

1. No aggression
2. VerbalAggression: yelling, screaming, cussing, argumentative
3. Verbal Aggression with Threat: threatening harm towards

self or others, but no weapon or action.
4. Verbal Aggression with Threat/weapon: verbally threat-

ening other with weapon, but no action.
5. Aggression against Property: slamming doors, ripping

clothing, throwingobjects, breaking small objects,fire setting.
6. Aggression against Property Accompanied by Threat:

destroying large items with threat to do more
7. Auto aggression: banging head, pounding walls, banging

fists, pulling hair out,
8. Auto aggression: Self Harmwith Injury: punching wall (e.g.

breaking hand), cutting/burning self (NSSIB), and aborted
suicide attempts.

9. Physical Aggression: pushing others, shaking others, hitting,
kicking, scratching, and pinning down.

10. Physical Aggression with Threat or Injury: hitting and
kicking people with threat to do more, suicide attempts;
causing injury, potentially or actually lethal.

Participants were classified as “aggressive” if they demonstrated
significant verbal aggression towards others (categorical code of 3 or
higher), or any rating of physical aggression towards property, others,
or self (including suicide attempts and non-suicidal self-injurious
behavior, NSSIB). Information on suicidal ideation/behavior and
NSSIBwereobtained fromtheColumbiaScale for theRatingofSuicide
Severity (C-SSRS;Posneret al., 2011), theBrief PsychiatricRatingScale
(BPRS) (Ventura et al., 1993), or notes in the clinical chart.

Clinical symptoms were assessed through the 24-items Brief Psy-
chiatric Rating Scale (BPRS) (Ventura et al., 1993), Scale for the
Assessment of Negative Symptoms (SANS) (Andreasen, 1984a), and
Scale for the Assessment of Positive Symptoms (SAPS) (Andreasen,
1984b). As described previously (Barch et al., 2003), three core
symptom dimensions were computed: Poverty, Disorganization, and
Reality Distortion.

Reported history of birth complications, developmental delay,
learning difficulties, attention deficit disorder (ADHD) or pervasive
developmental disorder (PDD) symptoms and/or diagnosis, alcohol
abuse/dependence, and cannabis abuse/dependence were rated
based upon SCID-IV ratings and information gathered from the
retrospective chart review.
2.3. Data analysis

Statistical analyses were performed using the IBM SPSS statis-
tical software package, version 24 (SPSS Inc., Chicago, Ill.). Data
were checked for outliers and violations of normality and, in those
cases, non-parametric tests were used. t-Tests examined group
differences in dimensional variables, while Chi-square tests
examined differences in categorical variable. Significance level was
established at p< 0.05, with notable trends reported for p< 0.10, for
the purpose of this exploratory analysis.
3. Results

The retrospective clinical chart review included 449 FEP in-
dividuals evaluated for treatment in the EDAPT Clinic.



Table 1
Demographic and clinical characteristics in FEP patients.

N Mean± SD or %

Demographics
Age (mean, SD) 445 19.6± 4.2
Gender (%male) 449 73.5
Ethnicity (% Caucasian) 449 52.5
Education, years (mean, SD) 355 11.8± 2.3
IQ (mean, SD) 280 98.7± 15
DUP, months (mean, SD) 356 5.8± 8.3
Aggression rates (%) 449 54.3

Clinical symptoms
BPRS (mean, SD) 340 42.7± 10.8
SAPS (mean, SD) 344 5.9± 3.7
SANS (mean, SD) 355 8.7± 4.1
Reality distorsion (mean, SD) 343 15.3± 7.5
Disorganization (mean, SD) 355 6.9± 3.5
Poverty (mean, SD) 356 13.1± 5.3
Alcohol abuse/dependence diagnosis (%) 438 7
Cannabis abuse/dependence diagnosis (%) 438 12.1

Neurodevelopmental events
Birth complications (%) 436 15.1
Developmental delay (%) 438 12.1
Learning disabilities (%) 415 21.7
Comorbid ADHD (%) 414 11.8
Comorbid PDD (%) 417 4.1

Table 3
Characteristics of aggressive behavior and suicide risk in FEP patients.

N % or mean ± SD

Type of aggression (%)
Verbal vs physical
Verbal only 41 16.6
Physical only 133 54
Verbal and physical 72 29.4

Self vs others vs objects
Self only 65 25.4
Others only 126 49.2
Self and others 41 16
Objects only 24 9.4

Degree of aggression (%)
Ideation 7 2.7
Threat 6 2.3
Actual aggression 244 95

Severity of aggressiona 448 11.6± 7.1
Suicide risk (%)

Ideation only 19 4.2
Threat 8 1.8
Attempt 48 10.7

Non-suicidal Self Injury (NSSI) (%)
NSSI behaviors reported 449 11.4

a The severity of aggressiveness was calculated through the total weighted score
from the MAOS scale (maximum weighted score would be 40).
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3.1. Demographic, clinical and neurodevelopmental characteristics

Demographic and clinical and neurodevelopmental character-
istics of the FEP patients are shown in Table 1.

Comparisons in demographic and clinical variables between
FEP patients with aggressive behavior (FEPþA) and without
aggressive behavior (FEP-) are shown in Table 2. No significant
differences in demographic factors were noted between FEPþA
and FEP-.

Aggressive behavior in FEP patients was significantly associated
with higher rates of alcohol use diagnosis, birth complications,
neurodevelopmental delay and learning difficulties (p� 0.05) and
there was a non-significant trend for an association with PDD
(p¼ 0.07) and with cannabis use diagnosis (p¼ 0.06) in FEP.
Table 2
Demographic and clinical characteristics in FEP patients with severe aggressive behavior

Aggressive
N¼ 244

N

Demographics
Age (mean, SD) 238 19.4± 4
Gender (%male) 244 75
Ethnicity (% Caucasian) 244 52
Education, years (mean, SD) 194 11.6± 2.1
IQ (mean, SD) 148 98.3± 14.9
DUP, months (mean, SD) 184 6± 9.1

Clinical symptoms
BPRS (mean, SD) 179 43.5± 9.9
SAPS (mean, SD) 181 6.1± 3.6
SANS (mean, SD) 188 9.2± 3.8
Reality distorsion (mean, SD) 181 15.6± 7.4
Disorganization (mean, SD) 189 7.1± 3.2
Poverty (mean, SD) 189 13.6± 5
Alcohol abuse/dependence diagnosis (%) 236 10.2
Cannabis abuse/dependence diagnosis (%) 236 14.8

Neurodevelopmental events
Birth complications (%) 238 18.9
Developmental delay (%) 237 15.2
Learning difficulties (%) 231 26.8
Comorbid ADHD (%) 231 13.9
Comorbid PDD (%) 232 5.6
3.2. Rates and characteristics of aggressive behavior

The rate of aggression in FEP patients was 54.3%. Table 3 shows
the characteristics of the aggressive behavior reported by the pa-
tients. According to the type of aggression, the aggressive behavior
reported was predominantly physical (54%), although some in-
dividuals also reported both physical and verbal aggression (29.4%).
Aggression towards others (49.2%) was reported more frequently
than aggression towards self (25.4%) or towards objects (9.4%).

Of the participants that reported some aggression, almost all
(95%) demonstrated aggressive behavior versus expressed ideation
about aggression (2.7%) or only threated aggression (2.3%). Rates of
aggression by sex are shown in Table 1. Supplementary material.

For FEPþA, the historical total severity (rated according to the
MOAS scale) was 11.56 ± 7.1. Across the categorical levels of the
and without aggressive behavior.

Non aggressive
N¼ 205

Statistic test; p

N

202 19.9± 4.4 t¼ 1.31; p¼ 0.19
205 71.7 X2¼ 0.62; p¼ 0.43
205 51.2 X2¼ 0.92; p¼ 0.63
160 11.9± 2.6 t¼ 0.99; p¼ 0.32
132 99.1± 15.2 t¼ 0.43; p¼ 0.67
170 5.5± 7.4 t¼�1.47; p¼ 0.14

161 41.8± 11.6 t¼�1.5; p¼ 0.14
163 5.7± 3.8 t¼�1; p¼ 0.33
167 8.1± 4.3 t¼�2.5; p¼ 0.01
162 14.9± 7.7 t¼�0.8; p¼ 0.4
166 6.7± 3.8 t¼�1.1; p¼ 0.26
167 12.5± 5.6 t¼�2; p¼ 0.04
199 3.5 X2¼ 7.29; p¼ 0.007
199 9 X2¼ 3.38; p¼ 0.06

198 10.6 X2¼ 5.8; p¼ 0.016
201 8.5 X2¼ 4.63; p¼ 0.031
184 15.2 X2¼ 8.15; p¼ 0.004
183 9.3 X2¼ 2.04; p¼ 0.15
185 2.2 X2¼ 3.12; p¼ 0.07



Fig. 1. Association between aggression and clinical domains.
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aggressive behavior (see Fig. 1. Supplementary material), the most
severe type of aggressive behavior reportedwas physical aggression
towards others with threat or injury (36%), which included suicide
attempts, followed by physical aggression towards others (24%).

Regarding non-suicidal self-injurious behavior (e.g. cutting,
burning, or hitting oneself), 11.4% of FEP patients reported engaging
in NSSIB. Regarding suicidal thoughts and acts,16.7% of FEP patients
reported a history of suicidal ideation and behavior, with 10.7%
reporting a prior suicide attempt.

3.3. Association between aggression and clinical domains

FEPþA hadmore severe poverty symptoms than FEP- individuals
at baseline (p< 0.05) (Fig. 1); however no significant difference was
observedbetween the groupson reality distortionor disorganization.

3.4. Aggression at 6months follow up

Of the FEP patients that showed aggressive behavior at baseline
assessment, 98.9% did not report any aggressive behavior in the
past month when completing the 6month follow up assessment.

4. Discussion

This study reports results from a large cohort of subjects with FEP
to determine the rates and characteristics of aggressive behavior and
associated factors. Aggressive behavior was present in over half of
FEP patients, consisting primarily of physical aggression towards
others. We observed associations between neurodevelopmental
adversities and negative symptoms and the presence of aggression.
As previously described in the literature, we found an association
between substance use (alcohol and cannabis) and aggressive
behavior (Large and Nielssen, 2011; Swanson et al., 2006).

4.1. Rates, types and severity of aggression

The early stages of psychosis seem to be a period of heightened
risk for aggression (Ballester et al., 2012; Dack et al., 2013; Fazel et al.,
2009). Recent meta-analyses have found aggression rates between
31% (Winsper et al., 2013) and 35.4% (Large and Nielssen, 2011) in
FEP patients. We found fairly high rates of lifetime aggressive
behavior in FEP patients (54.3%) reported prior to contact with the
clinical services (EDAPT Clinic). Our results confirm the high rates of
aggression across nonaffective and affective FEP in the largest early
psychosis sample reported to date. In the present study we
confirmed the common occurrence of aggressive behavior in this
population.While the frequency of aggressive behavior was high, the
severity of aggression in our sample, assessed through the Modified
Overt Aggression Scale (MOAS), was low. Reports of physical
aggression towards others were the most common. This result has
also been found in some studies that suggest the presence of a
gradient of violent behavior in FEP, in which minor violent occur-
rences are common, serious violent occurrences are less common,
and severe violent occurrences are rare (Large and Nielssen, 2011).
Additional reports have suggested that minor forms of violence and
assaults are often reported at the time of initial presentation of
psychotic illness (Humphreys et al., 1992; Volavka et al., 1997).
4.2. Factors associated with aggression in FEP

An unexpected finding was the association between negative
symptoms and aggression. Presence of psychotic symptoms has
traditionally been considered as an important factor in increasing
the risk of aggression (Khalid et al., 2012; Link et al., 1992; Taylor
et al., 1998). In contrast, this study found a significant association
between poverty symptoms and aggression in FEP. Poverty reflects
emotional withdrawal, affective flattening, anhedonia, apathy, aso-
ciality, alogia and motor retardation, therefore negative symptoms
(Barch et al., 2003). One possible explanation for this finding is that
patients scoring high in the poverty domain have deficits in
communication skills, which might limit their ability to resolve
interpersonal conflict and lead to an increased risk of aggressive
behavior. In general in psychotic disorders interpersonal skills,
community activities and work skills are most strongly associated
with performance on neuropsychological tests, negative symptoms
anddepression, andnotwithpositive symptoms (Bowieet al., 2006).

We did not find a significant difference in aggression between
males and females. Our results are consistent with previous studies
that have found that being male was not associated with serious
violence in first episode psychosis (Large and Nielssen, 2011). Male
sexhas beenassociated toviolent behavior in the general population
(Swanson et al.,1990), however the clinical literature in FEP does not
show not a clear sex effect associated to increased risk of aggressive
behavior. Minor forms of violent behavior have been shown to be
more likelyamong female sex FEPpatients (Swanson et al., 2006). As
previously described in the literature, we have found an association
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between substance use (alcohol and cannabis) and aggressive
behavior (Large and Nielssen, 2011; Swanson et al., 2006).

Increased duration of untreated psychosis (DUP), or time be-
tween the onset of psychotic symptoms and onset of appropriate
treatment, has also been associated with aggressive behavior in
schizophrenia (L�atalov�a, 2014). Here we report slightly longer DUP
among FEPwith aggressive behavior, but we did not find significant
differences compared to FEP without aggressive behavior. We
conclude at this time that the available evidence is still inconclusive
regarding the association between DUP and presence of aggression.

4.3. Neurodevelopmental adversity and aggression

One of the most interesting findings of our study is the signifi-
cant association between birth complications, neurodevelopmental
delay and learning difficulties and the presence of aggressive
behavior in FEP. We also found a trend towards an association with
a history of PDD and aggression in FEP. To our knowledge this is the
first study to report an association between obstetric complica-
tions, atypical development and aggressive behavior in FEP. As for
negative symptoms, poor social communication skills and an
inability to resolve interpersonal conflict may be a mechanism by
which neurodevelopmental factors might mediate increased
aggressive behavior in our sample.

The nature of the relationship between aggressive behavior and
psychosis is complex and multifactorial. Although several symp-
toms of psychosis, such as hallucinations or delusions, a number of
social factors (e.g. trauma, child maltreatment, social deprivation)
and individual factors (e.g. comorbid substance use), could explain
the association between aggression and psychosis, distinct neuro-
biological and neurodevelopmental mechanisms may also play a
role (Soyka, 2011). In a large birth cohort followed for 30 years,
complications in the neonatal period were found to be associated
with an increased risk (odds ratio, OR: 2.79) for early onset violent
behavior among persons with schizophrenia (Hodgins et al., 2002).
A recent meta-analysis (Fusar-Poli et al., 2017) has found evidence
for a significant association between unspecified obstetric com-
plications during the prenatal/perinatal period and the ultra high
risk (UHR) state (OR¼ 3.06). There is robust evidence that birth
complications have a significant effect in increasing the risk of later
schizophrenia (Hamlyn et al., 2013).

High levels of birth complications, delayed attainment in neu-
rodevelopment milestones and an increase in neurodevelopmental
problems, support the neurodevelopment hypothesis of schizo-
phrenia. Associations between early motor developmental mile-
stones (Filatova et al., 2017), speech problems (Jones et al.,1994) and
poorer receptive language skills (Cannon et al., 2002) have previ-
ously been reported in schizophrenia. Our results show that FEP
patients that exhibit aggressive behavior have a history of increased
neurodevelopmental delay in comparison with non-aggressive FEP
patients. Disturbances during early stages of brain development,
probably interacting with genetic susceptibility factors, may in-
crease the risk of later aggression in vulnerable subjects.

Children with learning difficulties have been found to be at
increased risk of developing behavioral problems such as disruptive
or aggressive behavior (Carroll et al., 2005; Dalley et al., 1992).
Furthermore, learning difficulties have been proposed as a strong
and early indicator of mental disorders (Zakopoulou et al., 2014),
probably interacting during the school age with other risk factors
and impacting on the underlying predisposition for mental disor-
ders. Deficits in premorbid school performance have previously been
shown in FEP patients (Bilder et al., 2006), worsening overtime.

These findings may have clinical implications, as they suggest
that early detection and specific treatments to target learning dif-
ficulties and neurodevelopmental delay could prevent the devel-
opment of aggressive behaviors later in life.
4.4. Suicide and NSSI behavior in early psychosis

In line with the literature on self-harm in first episode of psy-
chosis, we found that around a fifth of FEP patients exhibited some
kind of suicidal ideation and behavior, including suicide attempts. A
recent meta-analysis (Challis et al., 2013) has shown that 18.4% of
patients with first episode psychosis attempt suicide at some point
prior to treatment. A 3-year longitudinal study of FEP patients
(Ayesa-Arriola et al., 2015) found that 15.11% of patients made a
suicide attempt. We also reported that 11.4% of FEP individuals in
our sample engaged in NSSIB; this is lower than prior reports of
NSSIB in schizophrenia (Mork et al., 2013), whichmay be associated
with the methodology used in the current analysis.

The risk of suicide and self-harm is higher earlier in the course of
psychosis compared to later in the illness (Nordentoft et al., 2011). It
has been reported that the risk of self-harm behavior in FEP pa-
tients seems to be increased the month preceding to first contact
with psychiatric services and the 2months after the first contact
(Ayesa-Arriola et al., 2015).

4.5. Longitudinal course of aggression

We see a dramatic drop-off in the aggression rates of the sub-
jects that have been followed for 6months. Early detection and
treatment programs of psychotic patients can reduce rates of
aggressive behavior, including serious suicidal behavior, at the
point of first contact. Our results emphasize the potential utility of
first episode psychosis services in reducing harmful behaviors.

4.6. Limitations

Although we used a large database of subjects with FEP to
determine the rates and characteristics of aggressive behavior and
associated factors, there are some limitations that are intrinsic to the
retrospective chart review methodology. Dependent variables were
based on all available information, including behavioral and clinical
data, collateral caregiver questionnaire data and clinical charts.
Although this approach provides a wide range of information,
missing information or a lack of detail may have led to biases in our
results. We report data on individuals in the earliest stages of psy-
chosis (within 2 years of psychosis onset), which may lead to clinical
characteristics that cannot be generalized to broader psychosis
populations. Another limitation of this cross-sectional design is that,
while the reported associations are statistically robust, causality
cannot be determined. Limitations from sampling and randomiza-
tion aswell as different statistical approaches should be addressed in
future research. Prospective studies of large population cohorts
would allow more definitive conclusions about the risk factors
associated with aggressive behaviors in the early stages of psychosis.
Such prospective approaches could also include qualitative analysis
of triggers for FEP patient's aggression, including contributions of
substance use, social conflict and involuntary hospitalization, which
could elucidate potential points of intervention to reduce risk for
aggression. Despite these limitations, the findings are important as
the identification of personal, clinical and neurodevelopmental fac-
tors associated to an increased risk of aggression in early psychosis
can help to inform the prediction of and intervention for aggression
in individuals with early psychosis.

5. Conclusions

Patients with first episode psychosis (FEP) have high rates of low
intensity aggressive and suicidal behavior prior to contact with
clinical services. Neurodevelopmental adversity, substance use and
negative symptoms are associated with higher risk of aggression in
early psychosis. Identification of these risk factors can inform risk
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assessment and the tailoring of prevention and early intervention
strategies to reduce aggression among individuals with psychosis.

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.schres.2019.07.045.
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