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A B S T R A C T

Introduction: The risk of committing violence against others is increased in patients with non-affective psychosis 
compared to the background population. However, the profile of patients with non-affective psychosis, who 
commit violence against others, is not fully known. Prior reviews and meta-analyses have included heterogenous 
psychosis populations and operated with broad definitions of violence. In this study, we narrowed the focus to 
patients with non-affective psychosis and restricted the definition of violence to physical violence committed 
against others.
Methods: Following the PRISMA guidelines, we searched PubMed, PsycInfo, and Ovid Embase for studies 
comparing patients with non-affective psychosis with and without a history of violence against others.
Results: 13 studies with a total of 1446 patients were included. Few predictors of violence were identified across 
the studies. In the meta-analysis, only higher score on Hare Psychopathy Checklist-Revised (PCL-R) and shorter 
years of education significantly predicted belonging to the violence group across studies. None of these predictors 
were robust after Bonferroni correction. No differences were found in psychopathology on the Positive and 
Negative Syndrome Scale (PANSS), substance use, cognition, duration of illness, marital status, employment 
status, and age of onset of illness between patients with a history of physical violence against others and those 
without such a history.
Conclusions: Predictors of violence previously identified in other studies proved non-significant in our more 
narrowly focused and stringent review and meta-analysis. More research is needed to improve characterization 
and identification of patients with non-affective psychosis at risk of committing violence against others.

1. Introduction

Homicides and other violent crimes against others must be prevented 
to the greatest extent possible. The consequences of such crimes can be 
serious or fatal and may involve lifelong consequences and suffering for 
the victims and their families. Multiple studies have shown that patients 
with psychotic disorders are at higher risk of committing violent crimes 
compared with the general population (Bobes et al., 2009; Fazel et al., 
2009; Hodgins et al., 2007; Stevens et al., 2010).

Systematic reviews have identified numerous risk factors for 
violence in psychotic disorders, including criminal history, hostility, 

poor impulse control, persecutory delusions, command hallucinations, 
comorbid antisocial personality disorder, substance use, poor insight 
into illness, and treatment non-adherence (Lamsma and Harte, 2015; 
Witt et al., 2013). Yet, methodological heterogeneity across studies re-
mains a major barrier to cumulative knowledge. One common issue is 
the broad grouping of different mental disorders: many reviews combine 
schizophrenia with affective psychoses such as bipolar disorder, 
although these groups differ in illness course, persistence of symptoms, 
and their association with violence. Studies have consistently demon-
strated that patients with schizophrenia and related non-affective psy-
choses have a higher risk of violence than patients with bipolar disorder 
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(Arseneault et al., 2000; Brennan et al., 2000; Dean et al., 2024). Other 
studies have compared patients with a history of physical violence 
against others to patients without such a history in mixed diagnostic 
samples, potentially blurring certain disorder-specific mechanisms 
(Rund, 2018; Witt et al., 2013). Given these differences, a disorder- 
specific approach is necessary to break new ground and identify more 
precise profiles of patients at risk of committing violence against others.

Importantly, conceptual issues also contribute to the current study 
heterogeneity, and these issues must also be addressed to increase ho-
mogeneity across studies. For example, definitions of “violence” vary 
widely across studies, often including aggression, verbal threats, 
violence against property, or even self-harm. As a result, much of the 
evidence base addresses a broad construct of “aggression” rather than 
actual violent acts against others. Two reviews (Bo et al., 2011; Rund, 
2018) have highlighted this problem but included nonetheless studies 
with unclear or broad definitions of violence. If violence is defined 
narrowly and consistently, as actual violent acts against others, it may 
become possible to generate more robust and clinically actionable 
knowledge.

The most recent systematic review and meta-analysis (Lagerberg 
et al., 2025) is a 10-year update of a previous review (Witt et al., 2013), 
and it reflects the methodological issues mentioned above. While the 
new study offers valuable insights, it remains constrained by limitations 
of the original study—i.e., it combined samples of affective and non- 
affective psychoses into a single category, and it did not apply a 
consistent definition of violence, making it unclear whether reported 
associations concern aggression in general or violence against others 
specifically. In the new study, lack of diagnostic and conceptual preci-
sion continues to limit the applicability of the findings.

Recognizing these limitations in the current research landscape, our 
study adopt a more stringent methodological approach, focusing 
exclusively on patients with non-affective psychosis and applying a 
narrow and transparent definition of violence, i.e., physical violence 
against others. In doing so, we seek to reduce the diagnostic and con-
ceptual heterogeneity that has limited previous reviews, and thereby 
establish a more precise evidence base for identifying risk factors of 
violence against others in patients with non-affective psychosis.

The aim of this systematic review and meta-analysis is to examine 
potential risk factors for violence against others in patients with non- 
affective psychosis. Specifically, we will (1) compare patients with 
non-affective psychosis with a history of violence against others to pa-
tients with the same diagnosis without such a history, (2) identify pre-
dictors associated with a history of violence against others, and (3) 
conduct meta-analyses where sufficient data are available.

2. Material and method

2.1. Search strategy and selection criteria

Following the Prisma guidelines (Page et al., 2021), on August 10, 
2025, we conducted a systematic search of literature in PubMed, Psy-
cInfo, and EMBASE, using the following search string: psychos* or schiz* 
or psychotic and viol* or crim* or dangerous or antisocial or offend* or 
psychopathic and predict* or prevent* or risk factor* or “risk factor*” or 
correlation (in title/abstract). We had no time limit. To secure maximum 
quality, we did not include gray literature.

The protocol was registered on PROSPERO (CRD42024501155). The 
following criteria were used for study eligibility: 

1.1. Inclusion criteria:

1. Study designs: Cross-sectional studies, case-control studies, ran-
domized studies, cohort studies

2. Published articles
3. Studies must include two groups: patients with a history of violence 

against others and patients without such a history. All patients must 

be diagnosed with non-affective psychosis (i.e., according to DSM-5 
and ICD-10: schizophrenia, schizoaffective disorder, brief psychotic 
episode, and other non-organic, non-affective psychoses)

4. Diagnoses must be made according to DSM or ICD
5. It must be specified in the studies that violence concerned violence 

against other people
6. Participants >18 years
7. Assessment must include face-to-face clinical evaluation and not be 

restricted to questionnaires or register-based data (to ensure that 
psychopathological data have sufficient quality)

1.2. Exclusion criteria:

1. Studies in which reported findings of violence against others could 
not be separated from other, non-person-related forms of violence

2. Not peer-reviewed studies, e.g., conference abstracts (oral presen-
tation or poster)

3. Studies with <20 participants (although comprehensive empirical 
assessments of forensic patients are resource-intensive and therefore 
often limited in sample size, we consider studies with at least 20 
participants necessary to ensure sufficient robustness, while still 
retaining valuable smaller-scale research)

4. Studies only examining biological correlates (e.g., blood samples, 
brain scans)

5. Studies that assessed violent behavior only within a restricted recent 
timeframe (e.g., past month or year) without evaluating lifetime or 
long-term (≥10 years) history of violence were excluded.

When several studies reported findings from the same sample, we 
chose the study with the most comprehensive information.

Inclusion and exclusion criteria were settled in the author group. 
Two authors (G.A. and J.N.) independently screened titles and abstracts. 
In cases of doubt, studies were included for full-text assessment. 
Disagreement regarding study inclusion was resolved through consensus 
agreement between the authors. We screened all available studies with 
no restriction on the publication period in the literature search.

We translated non-English language publications using Deep-L and 
asked a native speaker for clarification when we considered it necessary.

We defined “violence against others” as any intentional physical 
aggression directed at another person, e.g., hitting, kicking, using a 
weapon, or other acts likely to cause bodily harm. See flowcharge 
(Fig. 1).

2.2. Data extraction

The following data were extracted: First author, year of publication, 
study design, sample, mean age in years, diagnosis, definition of 
violence, and findings. Data from comparison groups (e.g., healthy 
controls) in addition to the non-affective psychosis groups with and 
without histories of violence were not included in our review.

2.3. Quality assessment

Quality assessment of risk of bias of all included studies was per-
formed using The Newcastle-Ottawa Scale (NOS) for non-randomized 
studies (Wells et al., 2000).

2.4. Meta-analyses

We conducted a series of independent bivariate meta-analyses 
comparing patients with non-affective psychosis with and without a 
history of violence across Positive and Negative Syndrome Scale 
(PANSS) scores, substance use, age of onset, duration of illness, 
employment, education length, marital status, Brief Assessment of 
Cognition in Schizophrenia (BACS), and Hare Psychopathy Checklist- 
Revised (PCL-R). Analyses were performed in IBM, 2023 SPSS 
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Fig. 1. PRISMA Flowchart.
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Statistics (Version 29).
Only variables reported by ≥3 studies were included in meta- 

analyses in line with current methodological recommendations 
(Borenstein et al., 2021; Harrer et al., 2021). Studies were pooled only 
when they assessed the same variable and provided sufficient data, thus 
non-comparable social or clinical variables were not combined. Given 
the expected heterogeneity across studies, we used random-effects 
models (REML), and we used means ± standard deviation (SD) for 
continuous data and logit-transformed odd ratios for nominal data to 
calculate the pooled effects. Dependent substance-use measures within 
studies were aggregated using inverse-variance weighting (assumed r =
0.5). Confidence intervals were calculated using Knapp–Hartung ad-
justments (Knapp and Hartung, 2003). Heterogeneity was quantified 
with I2 (Higgins and Thompson, 2002).

We performed leave-one-out, outlier, and sensitivity analyses. Out-
liers were defined as studies whose confidence intervals did not overlap 
with the pooled estimate and were excluded in sensitivity analyses 
(Harrer et al., 2021; Viechtbauer and Cheung, 2010). When ≥10 studies 
were available, we assessed publication bias using funnel plots, Egger's 
test, and trim-and-fill (Egger et al., 1997; Sterne et al., 2011). To account 
for multiple testing across the independent analyses, we applied Bon-
ferroni correction.

3. Results

3.1. Study characteristics

Thirteen studies were included (Abushua'leh and Abu-Akel, 2006; 
Barlati et al., 2023; Bulgari et al., 2017; de Jong et al., 2018; Engelstad 
et al., 2018; Guo et al., 2023; Halmai et al., 2017; Iozzino et al., 2022; 
Karabekiroğlu et al., 2016; Kristof et al., 2018; Lafayette et al., 2003; 
Oakley et al., 2016; Storvestre et al., 2020), all published between 2003 
and 2023. All had a case-control design, and one study was also a pro-
spective study, following the cohort for one year. In ten of the studies, 
only patients with a diagnosis of schizophrenia were included. In the 
three remaining studies, patients with schizophrenia or schizoaffective 
disorder were included. The mean age for the group of patients with a 
violent history was 37.9 years, ranging from 32 to 47 years. Mean age for 
the comparison group without a history of violence was 37.7 years, 
ranging from 27 to 49 years. Study characteristics are presented in 
Table 1. The 13 studies included a total of 1446 patients (72 females) 
with non-affective psychosis, with 593 in the group with a history of 
violence and 853 in the group without a history of violence. Eight of the 
13 studies examined predictors of belonging to a group with a history of 
violence, whereas the remaining five studies simply compared the two 
groups on certain variables.

3.2. Group comparisons and predictors of belonging to the group with a 
history of violence

All thirteen studies compared the groups with and without violent 
histories. Results for variables only examined in a single study are not 
reported below (see Table 1 for details).

The meta-analytic results for group differences between patients 
with and without a history of violence are presented in Table 2. Vari-
ables explored by at least three studies included PANSS positive, PANSS 
negative, PANSS general, and PANSS total scores, PCL-R, duration of 
illness, age of onset, years of education, employment status, substance 
use, marital status, and BACS scores.

3.3. Psychopathology and comorbidity

Ten studies compared the two groups in terms of psychopathology 
(Abushua'leh and Abu-Akel, 2006; Barlati et al., 2023; Bulgari et al., 
2017; Engelstad et al., 2018; Guo et al., 2023; Halmai et al., 2017; 
Iozzino et al., 2022; Karabekiroğlu et al., 2016; Lafayette et al., 2003; 

Table 1 
Sample, definition of violence and major findings of the included studies.

Study Sample Definition of 
violence

Findings

Barlati et al., 
2023

N = 100 (14 
females): 50 
in violent 
group; 50 in 
non-violent 
group

Patients in the 
violent group 
were convicted 
for violent 
crimes (no 
further 
description is 
offered)

Psychopathology: 
Violent group scored 
higher on CGI severity (p 
= 0.006) and excitatory 
symptoms (p < 0.001). 
No difference in duration 
of untreated illness. 
Cognition: Violent group 
performed worse on 
Stroop processing speed 
and BACS Token Motor 
(p ≈ 0.02–0.03) but 
showed better attention 
on Stroop errors (p =
0.003). Mixed results 
across other subtests. 
Risk/forensic tools: 
Higher scores on HCR-20 
Risk Management (p =
0.002) and PCL-R 
“callous” factor (p =
0.031); violent group 
higher on overall HCR-20 
and PCL-R (p < 0.001). 
No significant differences 
on MOAS. 
Comorbidity: Higher 
prevalence of lifetime 
substance use (p =
0.024). 
Sociodemographic/ 
other: More school 
failures in violent group 
(p = 0.002–0.007). No 
difference in education, 
work situation or marital 
status.

Guo et al., 2023 N = 507 (0 
females) 121 
in the violent 
group. 386 in 
the non- 
violent group

Violence defined 
as intentional or 
unprepared acts 
against others, 
which caused 
physical harm to 
the victims for a 
total of at least 3 
times

Psychopathology: 
Violent group had higher 
BPRS total (p = 0.017) 
and hostility-suspicion (p 
< 0.001); longer illness 
duration (p = 0.009); 
higher likelihood of past 
suicide attempts (p =
0.003). 
Cognition: Not assessed. 
Risk/forensic tools: 
Higher impulsivity (p =
0.004), relationship 
instability (p = 0.019), 
younger age at incident 
(p < 0.0001) on HCR-20; 
higher PCL-R (p < 0.05), 
higher HCR-20 (p <
0.001). 
Comorbidity: Higher 
likelihood of alcohol use 
history (p = 0.032). 
Sociodemographic/ 
other: Lower education 
(p = 0.029); more 
hospitalizations (p =
0.026).

Iozzino et al., 
2022

N = 115 (18 
females): 74 
in violent 
group; 41 in 
non-violent 
group

Patients in the 
violent group 
had committed 
homicide, 
attempted 
homicide or 
other assaults 
that caused 
serious physical 

Psychopathology: No 
group differences in 
PANSS symptoms, illness 
duration, suicide/self- 
harm, or substance use. 
Cognition: Violent group 
had shorter deliberation 
time (p = 0.036) and 
higher risk-taking (p =

(continued on next page)
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Table 1 (continued )
Study Sample Definition of 

violence 
Findings

injury to another 
person

0.039) on Cambridge 
Gambling Task; no 
differences on BACS. 
Risk/forensic tools: Not 
assessed. 
Comorbidity: More 
comorbidity with 
personality disorders (p 
< 0.003). No difference 
in lifetime substance/ 
alcohol use. 
Sociodemographic/ 
other: No differences in 
family, marital, 
employment, education, 
or victimization. Groups 
differed by country (Italy 
vs. Poland) (p = 0.007).

Storvestre et al., 
2020

N = 53 (2 
females): 19 
in violent 
group; 34 in 
non-violent 
group

Patients in the 
violent group 
had committed 
severe violence 
against others

Psychopathology: No 
group differences on 
GAF-S, GAF-F, or PANSS 
positive, negative, and 
general symptoms. 
Cognition: Not assessed. 
Risk/forensic tools: Not 
assessed. 
Comorbidity: No group 
differences in cannabis or 
alcohol use. 
Sociodemographic/ 
other: Violent group 
reported more childhood 
adversities (Childhood 
Trauma Questionnaire, p 
< 0.009), was younger at 
first admission (p <
0.005) and psychosis 
onset (p < 0.003) and had 
fewer years of education 
(p < 0.000).

de Jong et al., 
2018

N = 50 (0 
females): 23 
in violent 
group; 27 in 
non-violent 
group

Patients in the 
violent group 
were forensic 
patients who had 
committed 
highly violent 
crimes

Psychopathology: No 
difference in illness 
duration. 
Cognition: Violent group 
showed lower levels of 
metacognition (self- 
reflectivity and empathy 
accuracy; MAS-A). 
Risk/forensic tools: Not 
assessed. 
Comorbidity: Not 
assessed. 
Sociodemographic/ 
other: No group 
differences in social 
cognition. Groups were 
matched at baseline on 
age, education, diagnosis, 
and number of 
hospitalizations.

Engelstad et al., 
2018

N = 54 (4 
females): 26 
in violent 
group; 28 in 
non-violent 
group

Patients in the 
violent group 
had committed 
homicide or 
attempted 
homicide

Psychopathology: 
Violent group scored 
higher on PANSS excited 
subscale (p < 0.01). No 
group differences for 
positive, negative, 
disorganized, or 
depressed symptoms. No 
difference in illness 
duration. 
Cognition: Violent group 
showed greater 
impairment in verbal 
learning (p = 0.03, d =
0.82). No group  

Table 1 (continued )
Study Sample Definition of 

violence 
Findings

differences on executive 
functioning (Color-Word 
Interference Test) or 
global cognition 
(MATRICS). 
Risk/forensic tools: Not 
assessed. 
Comorbidity: Not 
assessed. 
Sociodemographic/ 
other: Violent group was 
more often male (p <
0.01), had shorter 
education (p < 0.01), 
were more often 
inpatients (p < 0.01), and 
less often native 
Norwegian speakers (ns). 
Violent group also had 
higher daily medication 
dose (p < 0.05).

Kristof et al., 
2018

N = 44 (0 
females): 22 
in violent 
group; 22 in 
non-violent 
group

Patients in the 
violent group 
were forensic 
patients, who 
had committed 
violent crimes

Psychopathology: Not 
specifically assessed. 
Cognition / social 
cognition: Predictors of 
violent group: higher 
sensitivity in recognizing 
surprise (p = 0.019) and 
fear (p = 0.027). 
Emotional traits: 
Violent group expressed 
more anger inward (p =
0.059) and personal 
distress (p = 0.065). 
Comorbidity/substance 
use: No group differences 
in substance use. 
Sociodemographic/ 
other: No group 
differences in age, 
education.

Bulgari et al., 
2017

N = 87 (9 
females): 50 
in violent 
group; 37 in 
non-violent 
group

Patients in the 
violent group 
had committed 
acts against 
others, which 
caused (or might 
have caused) 
physical harm to 
the victim

Psychopathology: 
Violent group had fewer 
negative symptoms 
(BPRS, p = 0.004); no 
differences in positive 
symptoms or BPRS total. 
No differences in insight 
or impulsivity (BIS-11). 
No difference in the mean 
duration of the 
schizophrenia disorder. 
Aggression/anger: 
Violent group had higher 
Brown-Goodwin Lifetime 
History of Aggression 
scores (p = 0.019) and 
higher scores on two 
State-Trait Anger 
Inventory-2 subscales (p 
= 0.049; p = 0.002). 
Cognition: No group 
differences on BACS, 
Wisconsin Card Sorting 
Test, or Iowa Gambling 
Test. 
Functioning: No 
differences in social 
functioning (Personal 
and Social Performance 
Scale). 
Sociodemographic/ 
clinical: Violent group 
more often admitted 
compulsorily (p = 0.001). 

(continued on next page)
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Table 1 (continued )
Study Sample Definition of 

violence 
Findings

No differences in 
education, 
unemployment, age at 
first contact, or length of 
stay.

Halmai et al., 
2017

N = 41 (0 
females) 22 in 
violent group; 
19 in non- 
violent group

Patients in the 
violent group 
had committed 
homicide or 
attempted 
homicide

Psychopathology: 
Violent group scored 
significantly higher on all 
three PANSS subscales: 
positive (p < 0.001), 
negative (p < 0.001), and 
general (p = 0.003). 
Largest differences 
between groups were in 
delusions (p < 0.001), 
suspiciousness/ 
persecution (p < 0.001), 
and hostility (p < 0.001). 
Duration of illness (p <
0.05), duration of 
hospitalization (p <
0.05). No difference in 
Number of psychotic 
episodes prior to 
hospitalization or age at 
the onset of 
schizophrenia. 
Cognition: Not assessed. 
Risk/forensic tools: Not 
assessed. 
Comorbidity: No 
difference in substance 
abuse or family history of 
psychiatric illness. 
Sociodemographic/ 
other: No difference in 
childhood abuse.

Karabekiroğlu 
et al., 2016

N = 210 (0 
females): 101 
in violent 
group; 109 in 
non-violent 
group

Patients in the 
violent group 
had committed 
homicide (N =
30) or attempted 
homicide, 
resulting in 
serious injury (N 
= 71)

Psychopathology: 
Violent group had lower 
insight (p < 0.001) and a 
higher rate of paranoid 
schizophrenia (p <
0.001). No group 
differences on PANSS 
positive, negative, and 
general symptoms, 
duration of illness, 
duration of untreated 
psychosis, number of 
episodes, or 
hospitalizations. 
Cognition: Not assessed. 
Risk/forensic tools: 
Violent group scored 
higher on the Overt 
Aggression Scale (p <
0.001). 
Comorbidity: Violent 
group had less family 
history of psychiatric 
illness (p < 0.002). No 
differences in substance 
use. 
Sociodemographic/ 
other: Violent group was 
older (p < 0.001), had 
shorter education (p <
0.001), higher 
unemployment (p <
0.001), and more often 
lived alone (p < 0.002). 
No group differences in 
marital status or place of 
residency (rural/urban).

Table 1 (continued )
Study Sample Definition of 

violence 
Findings

Oakley et al., 
2016

N = 54 (0 
females): 32 
in violent 
group; 22 in 
non-violent 
group

Patients in the 
violent group 
had committed 
minor violence 
(e.g. assault) or 
major violence 
(e.g. wounding)

Psychopathology: Not 
assessed. 
Cognition: Not assessed. 
Risk/forensic tools: 
High score on PCL:SV 
predicted violence (p <
0.001). 
Comorbidity: Lifetime 
history of substance use 
disorder predicted 
violence (p < 0.001). 
Conduct disorder 
associated with violence 
(p = 0.006). Antisocial 
personality disorder 
predicted violence (p =
0.004). 
Sociodemographic/ 
other: Exposure to 
domestic violence 
predicted violence (p =
0.014).

Abushua'leh 
and Abu- 
Akel, 2006

N = 35 (0 
females): 19 
in violent 
group; 16 in 
non-violent 
group

Patients in the 
violent group 
had a history of 
repeated assaults 
against others (a 
least three 
assaults)

Psychopathology: 
Hostility component of 
BPRS predicted violence 
(p < 0.05). No group 
differences on positive 
and negative symptoms 
or overall severity on 
BPRS. No difference in 
duration of illness. 
Cognition: Not assessed. 
Risk/forensic tools: 
Violent group scored 
higher on PCL-R total, 
Factor 1, and Factor 2 (all 
p < 0.0001). Behavioral 
component of PCL-R 
(Factor 2) predicted 
violence (p < 0.007). 
Comorbidity: Violent 
group had higher rates of 
alcohol and substance use 
(p < 0.005). 
Sociodemographic/ 
other: Nodifference in 
education or marital 
status.

Lafayette et al., 
2003

N = 96 (25 
females): 34 
in violent 
group; 62 in 
non-violent 
group

Patients in the 
violent group 
had a history of 
violent arrest (no 
further 
description is 
offered)

Psychopathology: No 
group differences on 
PANSS or SANS. 
Cognition: No group 
differences across tests 
(WAIS-III, American 
National Adult Reading 
Test, Stroop Interference 
Test, Wisconsin Card 
Sorting Test, Trails A and 
B, Finger-tapping test). 
Risk/forensic tools: Not 
assessed. 
Comorbidity: No group 
differences in substance 
use disorder. 
Sociodemographic/ 
other: Violent group had 
a higher percentage of 
males (p = 0.02). No 
difference in education, 
marital status or 
employment status.
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Storvestre et al., 2020). The results were mixed—see Table 2 as well as 
Fig. 2a for the forest plots for PANSS positive, PANSS negative, and 
PANSS general. Three studies used the Brief Psychiatric Rating Scale 
(BPRS) to assess psychopathology (Abushua'leh and Abu-Akel, 2006; 
Bulgari et al., 2017; Guo et al., 2023). The results from these studies 
were also mixed (see Table 1), and they did not allow for a meta- 
analysis. Overall, there was no significant difference between the two 
groups in terms of psychopathology. Importantly, none of the thirteen 
included studies reported the time duration between the violent offense 
and the psychopathological assessment.

Looking at the lifetime prevalence of alcohol or substance use, seven 
studies were included in the meta-analysis (see Table 2 as well as Fig. 2b 
for a forest plot) (Abushua'leh and Abu-Akel, 2006; Barlati et al., 2023; 
Guo et al., 2023; Halmai et al., 2017; Iozzino et al., 2022; Kristof et al., 
2018; Storvestre et al., 2020). Overall, the two group did not signifi-
cantly differ in terms of substance use.

Finally, a lower level of insight into illness in the group with a violent 
history was reported by one study (Karabekiroğlu et al., 2016), while 
another study (Bulgari et al., 2017) found no such difference.

3.4. Illness trajectories

We found no significant differences in terms of duration of illness 
across seven studies (Abushua'leh and Abu-Akel, 2006; Bulgari et al., 
2017; de Jong et al., 2018; Engelstad et al., 2018; Guo et al., 2023; 
Halmai et al., 2017; Karabekiroğlu et al., 2016), or age of onset across 
five studies (Abushua'leh and Abu-Akel, 2006; Barlati et al., 2023; de 
Jong et al., 2018; Halmai et al., 2017; Karabekiroğlu et al., 2016) (see 
Table 2).

3.5. Neurocognition

Six studies compared the two groups on measures of cognition 
(Bulgari et al., 2017; de Jong et al., 2018; Lafayette et al., 2003). Three 
studies assessed cognition using BACS (Barlati et al., 2023; Bulgari et al., 
2017; Iozzino et al., 2022), and these studies were included in the meta- 
analysis in Table 2. There was no significant group difference. The three 
remaining studies used other measures of cognition, but none of them 
used comparable variables or tests (see Table 1).

3.6. Personality

Four studies examined personality using the psychopathy checklist, 
PCL-R or PCL-SV, and they all found higher scores in the group with a 

history of violence (Abushua'leh and Abu-Akel, 2006; Barlati et al., 
2023; Guo et al., 2023; Oakley et al., 2016). One of the studies excluded 
the PCL-R items concerning previous criminal behavior in their analyses 
to avoid inflated scores in the group with a violent history (Abushua'leh 
and Abu-Akel, 2006). Oakley and colleagues assessed psychopathy using 
the PCL-SV, which is a screening version of PCL-R (Cooke et al., 1999), 
and reported an odds ratio from a logistic regression model (OR = 1.37, 
95% CI 1.18–1.58), reflecting the increase in odds of violence per one- 
point increase in score (Oakley et al., 2016). Since this effect estimate 
is not comparable to group-based mean differences derived from PCL-R 
scores, this study (Oakley et al., 2016) was not included in the meta- 
analysis.

Three studies were included in the meta-analysis (Abushua'leh and 
Abu-Akel, 2006; Barlati et al., 2023; Guo et al., 2023; Oakley et al., 
2016). Higher scores on PCL-R significantly predicted membership of 
the group with a violent history (1.363, p = 0.04; see Table 2 as well as 
Fig. 2b for a forest plot). However, this finding was not robust after 
Bonferroni correction (α = 0.003).

3.7. Socio-demographics

Significantly shorter education was found in the group of patients 
with a history of violence (−0.588, p = 0.03; see Table 2) across six 
studies (Abushua'leh and Abu-Akel, 2006; Engelstad et al., 2018; Iozzino 
et al., 2022; Karabekiroğlu et al., 2016; Lafayette et al., 2003; Storvestre 
et al., 2020). This finding was not robust after Bonferroni correction (α 

= 0.003).
Neither employment status, which was assessed in five studies 

(Barlati et al., 2023; Bulgari et al., 2017; Iozzino et al., 2022; Kar-
abekiroğlu et al., 2016; Lafayette et al., 2003), nor marital status, which 
was also assessed in 5 studies (Abushua'leh and Abu-Akel, 2006; Barlati 
et al., 2023; Iozzino et al., 2022; Karabekiroğlu et al., 2016; Lafayette 
et al., 2003), differed between the two groups (see Table 2).

3.8. Social functioning

Two studies examined social functioning and found no group dif-
ferences. One study used PSP (Personal and Social Performance Scale) 
(Bulgari et al., 2017), and the other used GAF (Global Assessment of 
Functioning) (Storvestre et al., 2020).

3.9. Aggression

Using different methods, two studies found that the group with a 

Table 2 
Meta-analyses.

Outcome Studies (N) Participants (N) Cohens d (95% CI) p-value I2 Q
PANSS Total 3 398 −0.019 (−0.49;0.45) 0.88 0.21 2.24
PANSS Positive 6 546 0.200 (−0.34;0.74) 0.36 0.76 15.56
PANSS Negative 6 546 0.284 (−0.19;0.76) 0.19 0.71 16.20
PANSS General 4 419 0.138 (−0.73;1.04) 0.65 0.81 12.32
Substance use (yes/no) 7 895 0.687 (−0.161;1.53)a 0.10 0.74 20.54
Age of onset 4 291 −0.061 (−0.63;0.51) 0.78 0.76 21.14
Duration of illness 7 983 0.046 (−0.28; 0.37) 0.74 0.52 12.42
Employment (yes/no) 4 483 0.009 (−1.65;1.67)a 0.99 0.82 11.29
Education length 6 584 −0.588 (−1.11;−0.07) 0.03 0.78 23.34
Marital status (married yes/no) 5 533 0.109 (−0.38;0.59)a 0.57 0.09 2.97
PCL-R 3 642 1.363 (0.14;2.59) 0.04 0.81 12.88
BACS TL 3 302 −0.090 (−0.63;0.45) 0.55 0.09 2.27
BACS SC 3 302 −0.001 (−0.65;0.65) 1.00 0.38 3.26
BACS CI 3 302 −0.004 (−0.69;0.69) 0.98 0.47 3.74
BACS TMT 3 302 −0.016 (−1.65;1.62) 0.97 0.90 19.07
BACS DS 3 302 −0.151 (−0.72;0.42) 0.37 0.18 2.49
BACS WR 3 302 0.014 (−0.73;0.76) 0.12 0.52 4.17

PCL-R = Psychopathy Checklist revised; PANSS = Positive and Negative Syndrome Scale; BACS = Brief Assessment of Cognition in Schizophrenia (TL = Tower of 
London, SC = Symbol Coding, CI = Category Instances, TMT = Token Motor Task, DS = Digit Sequencing, WR = Word recall).

a LogOR for categorical variable.
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violent history scored higher on aggression than the group without a 
history violence (Bulgari et al., 2017; Karabekiroğlu et al., 2016), 
whereas another study found no such difference (Barlati et al., 2023).

3.10. Additional analyses

Outlier analyses flagged a few influential studies. For substance use 
and duration of illness, excluding one study in each analysis shifted the 
pooled effect to nominal significance, while exclusion in the education 

Fig. 2. a. Forest plots for PANSS-positive, PANSS-negative, and PANSS-General 
b. Forest plots for substance use, years of education and PCL-R Total.
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analysis shifted the effect to non-significance. However, none of these 
findings remained significant after Bonferroni correction. Additional 
leave-one-out analyses did not alter the overall conclusions. None of the 
meta-analyses included more than 10 studies, so we refrained from 

conducting tests for publication bias. Forrest plots with confidence in-
tervals for all the meta-analyses are included in the Supplementary 
Material 2s.

Fig. 2. (continued).
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3.11. Quality assessment

Risk of bias for each study is presented in Table 1s of the Supple-
mentary Material. Seven studies were considered of good quality. Four 
of them received a rating of 8 and three a rating of 7. The remaining six 
studies were considered of fair quality, receiving ratings of 5 or 6.

4. Discussion

This is the first systematic review and meta-analysis on predictors of 
belonging to a group with a violent history exclusively in patients with a 
diagnosis of non-affective psychosis. We focused on non-affective psy-
chosis because the delineation of risk across distinct diagnostic cate-
gories is assumed to enhance the precision of risk assessment and to 
enable more effectively targeted interventions aimed at preventing vi-
olent behavior. A recent register-based study found that persons with 
schizophrenia-spectrum disorders differed substantially from mood 
disorders in their risk of violent offending (Dean et al., 2024). We also 
restricted the definition of violence to only include physical violence 
against others, thereby excluding other, less severe forms of violence 
such as aggression, verbal threats, or self-directed violence. By applying 
these stricter criteria, we aimed to reduce some of the methodological 
heterogeneity and noise that lurk in the design of prior reviews on the 
topic. Despite its profound clinical and societal importance, only 13 
studies met our inclusion criteria. Still, the methodologies of these 
studies varied considerably.

The main finding of our review is a lack of consistent evidence of 
predictors of belonging to the group with a history of violence in non- 
affective psychosis. Across studies, only two predictors of belonging to 
the violent group emerged with some consistency. By contrast, several 
variables, frequently highlighted in earlier reviews, such as positive 
symptoms, cognitive impairment, or comorbid substance use, did not 
demonstrate a predictive value in our analysis. These findings under-
score the limited and fragmented state of current knowledge, empha-
sizing substantial gaps in the evidence base.

One significant predictor was that patients with non-affective psy-
chosis, who had a history of violence, scored higher on the Psychopathy 
Checklist (PCL-R) than patients without a history of violence. However, 
this result was not robust after Bonferroni correction. Furthermore, only 
three studies were included in this meta-analysis, and the studies had 
methodological differences, which necessitates caution in interpreting 
the results. Among studies using PCL-R, specific subscales predicted 
belonging to the group with a history of violence, but these subscales 
differed across the studies, making definitive conclusions impossible. 
Further complicating the interpretation of this finding, the PCL-R in-
cludes scoring of past criminal behavior. This implies that individuals 
with a history of criminal behavior will necessarily score higher on these 
items, making it complicated to disentangle psychopathy-related risk 
from history of criminal behavior. Aware of this issue, one study 
(Abushua'leh and Abu-Akel, 2006) deliberately excluded items related 
to past criminal behavior from scoring or analysis of the PCL-R. Still, the 
group with a history of violence scored higher than the group without a 
history of violence on the PCL-R in this study. Interestingly, a recent 
prospective study found a positive association between PCL-R scores and 
subsequent risk of being diagnosed with schizophrenia (Vaurio et al., 
2025).

Additionally, years of education were significantly related to 
belonging to the group with a history of violence before the Bonferroni 
correction. None of the other social variables differed between the two 
groups. Poor social conditions are considered a criminogenic factor and 
suggested to be more pronounced in people with psychosis, who commit 
crime. Some authors claim that criminogenic risk not only contributes to 
but is likely the leading factor in criminal behavior committed by per-
sons with mental illness (Morgan et al., 2020). Educational attainment 
may also reflect premorbid functioning rather than a direct risk factor 
for violence. The absence of data on childhood psychosocial 

environment and adverse childhood experiences, well-established pre-
dictors of violence in the general population, represents a major limi-
tation of the current literature. Future research should integrate 
developmental and social risk factors with psychopathological assess-
ments to better identify individuals at increased risk. Overall, our 
findings suggest that the poor social factors are more related to mental 
illness than to a history of violence against others in non-affective 
psychosis.

Comparing psychopathology (e.g., positive, negative, and general 
symptoms) in patients with and without a history of violence, no sig-
nificant differences emerged. At first glance, this contrasts with earlier 
reviews, reporting associations between psychotic symptoms and vio-
lent behavior. However, many of those studies compared patients with 
psychotic disorders to patients with non-psychotic disorders or healthy 
controls, where the mere presence of positive symptoms naturally 
differentiated the groups. In our review, both groups were diagnosed 
with non-affective psychosis, and thus, positive symptoms were present 
across the groups. It is therefore unsurprising that positive symptoms did 
not distinguish between patients with and without a history of violence. 
Other symptom domains, such as negative or general symptoms, could, 
theoretically, still serve as predictors. However, our findings do not 
support such a conclusion. It must be emphasized that psychopathology 
was assessed at some unspecified time point after the violent act had 
been committed, meaning that the psychopathological assessment most 
likely didn't capture the patient's mental state at the time of the offense. 
Recall bias and changes in symptom profile over time may therefore 
have obscured possible associations between psychopathology and the 
violence.

Our findings in the domain of cognition were inconsistent, likely 
reflecting variability in the tests employed and the specific domains 
assessed across studies. Importantly, these results diverge from those of 
a prior review and meta-analysis (Reinharth et al., 2014), which re-
ported cognitive impairments as a risk factor for violence. However, that 
review applied a much broader definition of violence, including verbal 
aggression and aggression against objects, and included diagnostic 
groups beyond non-affective psychosis. These methodological differ-
ences may explain why the results on cognition in our study differ from 
those of the prior study.

Our meta-analytic finding of no difference in substance use between 
the two groups across seven studies is surprising. A prior systematic 
review and meta-analysis on schizophrenia and violence (Fazel et al., 
2009) found that the increased risk of violence in patients with psychosis 
and comorbid substance use disorder was comparable to that of in-
dividuals with substance use disorders alone. Overall, it seems that the 
relationship between schizophrenia, substance use, and violence is still 
unclear.

In sum, our review and meta-analysis could not replicate several of 
the predictors of violence, which have previously been identified in 
broader psychiatric populations. This discrepancy is likely due to dif-
ferences in the characteristics of patient populations, control groups, 
and definitions of violence between our study and prior studies. For 
example, the inclusion of behaviors such as verbal threats or aggression 
directed at objects in prior studies may have blurred the distinction 
between these actions and physical violence against others. By all ac-
counts, kicking a door in anger is vastly different from, e.g., attempting 
to strangle another person. More fundamentally, the key clinical and 
scientific question is not whether people with psychosis, as a group, 
show an elevated risk of violence compared to non-psychiatric con-
trols—that finding is already well established. Instead, the critical issue 
is why a small minority of patients with psychosis become violent, while 
the vast majority of them do not. Studying predictors of violence in 
mixed samples of psychiatric patients or by comparing patients with 
psychotic disorders to healthy individuals may primarily capture what 
distinguishes psychotic from non-psychotic groups, rather than identi-
fying the factors that genuinely distinguish patients with phychosis and 
violent behaviour from patients with psychosis without violent 
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behaviour. Moreover, future research could also differentiate between 
different types of psychosis. Our findings on patients with non-affective 
psychosis emphasize the need for research that directly addresses this 
distinction. Only by focusing on intra-diagnostic comparisons can we 
begin to identify the mechanisms and risk factors that may explain why 
some patients with non-affective psychosis become violent against 
others. Future studies could preferably prioritize longitudinal designs, 
delimit the types of violence to be examined to physical violence toward 
others, and narrow their cases and controls to specific diagnostic groups.

4.1. Limitations

A limitation is the small number of studies included in each meta- 
analysis, along with the high heterogeneity observed, which requires 
caution when interpreting the results. Additionally, the time lag be-
tween violent behavior and assessment can vary significantly and may 
have influenced the results of the studies. Finally, we did not conduct a 
systematic search for gray literature and restricted inclusion to peer- 
reviewed studies. While this approach was chosen to ensure methodo-
logical quality, it may have introduced publication bias, as unpublished 
null findings could result in weaker true associations than those 
estimated.
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