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Purpose: To prevent violence among persons with psychosis, further knowledge of the 

correlates and risk factors is needed. These risk factors may vary by nation.

Patients and methods: This study examined factors associated with violent assaults in 158 

patients with psychosis and in a matched control sample of 158 adults without psychosis in the 

Czech Republic. Participants completed interviews and questionnaires to confirm diagnoses, 

report on aggressive behavior, current and past victimization, and substance use. Additional 

information was collected from collateral informants and clinical files. Multiple regression 

analyses were conducted to identify factors that were independently associated with commit-

ting an assault in past 6 months.

Results: The presence of a psychotic disorder was associated with an increased risk of assaults 

(OR =3.80; 95% CI 2.060–7.014). Additional risk factors in persons with and without psychosis 

included recent physical victimization (OR =7.09; 95% CI 3.922–12.819), childhood maltreat-

ment (OR =3.15; 95% CI 1.877–5.271), the level of drug use (OR =1.13; 95% CI 1.063–1.197), 

and the level of alcohol use (OR =1.04; 95% CI 1.000–1.084). Increasing age (OR =0.96; 95% 

CI 0.942–0.978) and employment (OR =0.30; 95% CI 0.166–0.540) were protective factors. 

Except for drug use, which appeared to have greater effect on violence in the group without 

psychosis, there were no major differences between patients and controls in these risk and pro-

tective factors. To our knowledge, this is the first published comparison of assault predictors 

between schizophrenia patients and matched controls.

Conclusion: Recent physical victimization was the strongest predictor of assaults. Our find-

ings are consistent with the emerging empirical evidence pointing to the very important role of 

victimization in eliciting violent behavior by the victims. Some current prediction instruments 

may underestimate the risk of violent behavior as they take little account of current victimiza-

tion. Although psychosis per se elevates the risk of violence, other risk and protective factors 

for violence in persons with psychosis and comparison group are largely similar.
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Introduction
Studies conducted in different countries have shown that persons with psychotic 

disorders are at increased risk, as compared to the general population, to engage in 

violent crime, including assaults.1,2 A recent meta-analysis examined a large number 

of risk factors for violence in the mentally ill.3 These included male gender, lower 

age, lower educational attainment, history of childhood maltreatment and adult violent 

victimization, unemployment, unmarried status, recent alcohol and drug misuse, recent 

violent behavior, and current psychopathology, particularly positive psychotic symp-

toms. The risk factors for violence in released prisoners4 are similar to those observed 
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in the mentally ill. However, we are not aware of any pub-

lished formal comparison of risk factors in persons with and 

without mental illness.

While ORs for violent crimes (such as assaults) are similar 

across countries, the proportions of persons with psychosis who 

engage in assaultive behavior differ.5 Consequently, it may be 

that the factors associated with assaultive behavior by persons 

with psychosis also vary across countries. Rates of crime differ 

from one nation to another, as do the proportions of persons 

experiencing factors associated with an increased risk of vio-

lence, such as using drugs, experiencing physical victimization,1,6 

physical and sexual abuse in childhood, and posttraumatic stress 

disorder (PTSD). Hence, there is an importance of comparing 

violence and correlates of violence, among persons with and 

without psychotic disorders within the same culture.

Most of the risk factors have been known for a long 

time,7 but empirical evidence for the importance of violent 

victimization of patients with psychosis as a risk factor for 

violent behavior has been emerging only recently.8–12 Fur-

thermore, returning veterans with PTSD frequently develop 

aggressive behavior, and ~30% of schizophrenia patients 

develop PTSD as a result of victimization and other traumatic 

experiences.13,14 Thus, PTSD in schizophrenia is a potential 

risk factor for violence.

In this study, in Czech Republic, we aimed to compare 

the prevalence of assaults by persons with and without psy-

chotic disorders and to investigate risk factors for assaultive 

behavior. Specifically, we planned to test whether demo-

graphic data, childhood maltreatment, recent victimization, 

recent alcohol and drug misuse, and PTSD were independent 

risk factors for violence in persons with and without psycho-

sis. Separate assessments of predictors in these two groups 

aimed to facilitate group comparisons. We also aimed to 

examine psychopathology concurrent with violent assaults.

Patients and methods
Participants
Group with psychotic disorders
All patients older than 18 years hospitalized for $3 days in 

a psychiatric hospital from April 2008 to November 2009 

with the Tenth Revision of the International Classification 

of Diseases (ICD-10) diagnoses of schizophrenia, delusional 

disorder, acute polymorphic psychotic disorder, and schizo-

affective disorder were invited to participate in the study if 

their treating psychiatrist judged that they were competent 

to consent to participate. Of the patients approached, 92.4% 

agreed to participate.

Collateral informants of participants with psychotic 
disorders
Almost all (94.3%) of the participants with psychosis identi-

fied someone who could report on their behavior. Most often, 

collateral informants were family members (73.8%), friends 

(6.0%), or professionals (20.1%).

Comparison group
The comparison group consisted of acute outpatients of 

the Department of Stomatology from the same University 

Hospital and people living in the same low economic 

accommodation (hostels) in which the patients resided after 

hospital discharge. The Department of Stomatology was 

chosen because similarity of residence implied similarity 

of socioeconomic status (SES). The comparison group was 

matched according to age, gender, and level of education, 

which was used as a proxy for SES. We used those proxies 

of SES since no validated questionnaire for the assessment 

of SES was available in Czech language. The control group 

was evaluated by identical scales without The MacArthur 

Community Violence Interview for collateral; data from 

collaterals were not required.

Participants were consecutively recruited from indi-

viduals consulting an acute dental clinic in the same city 

in neighborhood of psychiatric hospital during 21 days in 

September and October 2009. Almost all, 96.2%, of those 

invited to participate in the study agreed. A total of 242 

individuals, aged $18 years, were eligible for the study and 

agreed to participate. However, among the 242, there were 

not enough males with only elementary school education to 

match the psychotic disorder group. Therefore, 19 partici-

pants were recruited from a hostel for low-income persons; 

these participants were compensated with 100 Czech crowns 

for their participation. All the comparison group participants 

completed a diagnostic interview to ensure that none had a 

history or current psychotic disorder. From among the 261 

individuals recruited (242+19), 93 males and 65 females who 

matched the males and females with psychosis on age and 

level of education were included in the comparison group.

Procedure
After having the study explained, participants signed consent 

forms and then completed questionnaires and an interview 

with a psychiatrist to diagnose mental disorders and to assess 

violence, current and past victimization. Reported incidents 

were reviewed in order to classify their severity as moderate 

or serious.
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Instruments
Diagnoses
The Czech translation of Mini International Neuropsychiat-

ric Interview (MINI)15 was used to assess mental disorders 

among all participants. Interrater meeting assessed high 

interrater reliability as indicated by a kappa value of 0.960 

for the total score.

PTSD
The Czech translation16 of PTSD module of the Structured 

Clinical Interview for DSM-IV17 was administered by psy-

chiatrists in order to identify lifetime prevalence of PTSD. 

The Czech version of the interview is not validated.

Substance abuse
Together with MINI, two self-reported validated ques-

tionnaires, the Alcohol Use Disorders Identification Test 

(AUDIT)18 and the Drug Use Disorders Identification Test 

(DUDIT),19 were used to assess substance use. Hazardous 

and harmful patterns of alcohol consumption were assessed 

using validated Czech version of the AUDIT screening 

questionnaire, where hazardous drinking was defined as 

AUDIT score of $8, harmful drinking as an AUDIT score 

of $16, and problem drinking (possible dependence) as 

AUDIT score $20.20

Harmful illicit drug use was defined as a DUDIT score of 

6 among men and 2 among women, and illicit drug depen-

dence as a DUDIT score of 25 for men and women.19 Before 

the use for the study, DUDIT was subject of translation and 

back translation, and basic psychometric properties were 

validated with satisfactory results (Cronbach’s α 0.888, 

inter-item correlation 0.498).

The MacArthur Community Violence Interview
The MacArthur Community Violence Interview21 described 

violence in terms of the type of act committed, its target, 

and its location. Patients and collateral informants were 

asked whether the patient had engaged in several categories 

of aggressive behavior (eg, kicking, slapping, punching, 

threatening with weapon) in the past 6 months. If a positive 

response was given, the patient or informant was asked to 

list the number of times the behavior occurred. Detailed 

information was obtained about each act, including the target, 

location, and presence of psychotic symptoms (22 items 

and nine multiple choice answers in description part). Acts 

reported by researchers were reviewed by the first author 

to obtain a single reconciled report of violence. In case of 

multiple acts of one patient, only the most serious incident 

was coded.

The interview was used to measure violent behavior at 

two levels of severity: moderate violence, corresponding to 

simple assault without injury or weapon use; and serious 

violence, corresponding to any assault using a lethal weapon 

or resulting in injury, any threat with a lethal weapon in hand, 

or any sexual assault.22

Victimization of assaultive behavior was defined as 

moderate when the victim’s injuries did not require medical 

care and no weapon was involved and severe when the victim 

required medical intervention, or a weapon or sexual attack 

was involved.

Reports of assaults by patients with psychosis and their 

collaterals concurred for 79.7% of any assaults. Reports of 

victimization concurred for 75.3% of the incidents of victim-

ization reported by patients with psychosis and collateral. The 

presence of positive psychotic symptoms at the time of an 

assault referred by patients or collaterals were retrospectively 

rated as none, possible, or present and coded for analyses as 

present or absent (those possible or none).

Before the study, the interview was translated and back 

translated. Basic psychometric properties were validated with 

satisfactory results (Cronbach’s α 0.721, inter-item correla-

tion 0.171). Inter-rater reliability was high as indicated by an 

intraclass correlation coefficient =0.94 (CI 0.80–0.97).

Patient and control groups were evaluated by identical 

scales except that the controls were not administered the 

MacArthur Community Violence Interview for collateral 

information.

Childhood maltreatment
The Childhood Experience of Care and Abuse questionnaire 

(CECA.Q, part 5 and 6)23 was employed to retrospectively 

elicit information on physical abuse by the main mother and 

father figures (usually, but not necessarily, the biological 

parents), sexual abuse by any adult or an individual at least 

5 years older than the recipient all prior to 17 years of age. 

The CECA.Q was read out to all participants during face-

to-face interviews to improve the accuracy of the fixed 

category responses obtained.24 Sexual abuse was defined as 

inappropriate touching, genital contact, erection and ejacula-

tion, rape, and a refusal by the participant to provide further 

information after having acknowledged an incident of abuse. 

Reported incidents of physical abuse were coded as moder-

ate when injuries did not require medical intervention and 

severe when they did. Moderate sexual abuse was defined as 
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inappropriate touching, a refusal by the participant to provide 

further information after having acknowledged an incident 

of abuse, and severe sexual abuse as genital contact, erection 

and ejaculation, or rape. Before the study, the questionnaire 

was translated and back translated. Basic psychometric prop-

erties of the Czech version were validated with satisfactory 

results (Cronbach’s α 0.522, inter-item correlation 0.212).

Ethics approval
The study was approved by the Ethics Committee of the 

First Faculty of Medicine, Charles University in Prague. 

All individuals approached to participate in the study were 

given verbal and written details of the study and those who 

agreed signed consents to participate. The participants with 

psychotic disorders provided verbal permission for collaterals 

to report on their behavior.

Statistical analyses
Analyses were conducted in several consecutive steps. 

First, the characteristics of participants with and without 

a psychotic disorder were compared within sex using chi-

squared tests and ANOVAs. Second, pairwise correlations 

of assaultiveness in past 6 months with a set of hypothesized 

risk/protective factors were tested using unadjusted ORs as a 

statistical measure of association (univariate analysis). The 

hypothesized factors included sociodemographic characteris-

tics of participants (age, sex, level of education, marital status, 

and employment status), childhood maltreatment (physical 

and/or sexual abuse), level of substance use (alcohol, illicit 

drugs), presence of PTSD, and recent physical victimiza-

tion. The pairwise associations were tested separately for 

each group of participants (group with a psychotic disorder 

vs comparison group) and for the total matched data set. 

Third, multiple logistic regression models were conducted 

to identify factors that were independently associated with 

committing an assault (multivariate analysis).

Two series of logistic regressions were conducted within 

the multivariate analysis – first within the group of partici-

pants with a psychotic disorder and second within those from 

the comparison group. In each of the series, seven logistic 

regression models were constructed. In models 1 through 6, 

factors that were correlated with assaults in the previous 

univariate analysis at P#0.1 probability level were included, 

as recommended elsewhere.25,26 Final model 7 included 

those factors that were proved to be significant independent 

predictors of assaults in the six preceding regression models 

conducted within the given series. In all of the multivariate 

models, participant’s age and gender were used as control-

ling variables.

Within both univariate and multivariate analyses, 

a nonparametric approach to statistical inference based on 

bootstrapping was applied. Bootstrapping was used in order 

to provide more accurate 95% CI for parameter estimates, 

as well as to account for a possible type I error, which can 

occur within multiple hypotheses testing. This approach is 

recommended particularly when the sample size is relatively 

small, or the data are not well behaved.27 In both univariate 

and multivariate analyses, bootstrapping of 100 replications 

with replacement was used.

In multivariate analysis, independent effects of the age- 

and gender-adjusted risk/protective factors included in logis-

tic regression models (models 1 through 7 within the given 

series) were additionally tested by the partial likelihood ratio 

test (partial LR test). The effects of independent variables on 

assaults were checked for collinearity through an examination 

of the variance inflation factor (VIF) as well. Comprehensive 

model descriptive statistics were provided for each regression 

model as recommended for logistic regression.25,26,28

All analytical procedures were conducted by using the 

Stata 15.1 statistical software package.29

Results
Characteristics of participants
The final sample included matched pairs of 93 men and 

65 women. All participants were white. The men with psycho-

sis had been currently hospitalized, on average, for 34.6 days 

(SD =14.8) and the women with psychosis for 38.2 days 

(SD =14.5). Among those with psychosis, hazardous drinking 

was identified among 15 (16.1%) men and seven (10.8%) 

women; no harmful drinking was identified; problem drink-

ing, confirmed by MINI Interview as dependence, was 

diagnosed among two (2.2%) men and two (3.1%) women; 

none presented with Antisocial Personality Disorder (ASPD).

In those without psychosis, seven (7.5%) men and five 

(9.2%) women met criteria for a mood disorder; five (5.4%) 

men and five (7.7%) women for anxiety disorder; six (6.5%) 

men and none of women for ASPD; 34 (36.6%) men and eight 

(12.3%) women for hazardous drinking, four (4.3%) men 

and no women for harmful drinking and five (5.4%) men and 

two (3.1%) women were diagnosed for alcohol dependence, 

16 (17.2%) men and ten (15.4%) women for harmful illicit 

drug abuse, and illicit drug dependence in one (1.1%) men.

As presented in Table 1, those with and without psycho-

sis were of similar age and levels of education, while fewer 

of those with psychosis had been employed at the time of 

hospitalization. The men with psychosis were similar to 

those without as to the prevalence of recent victimization, 

childhood maltreatment, and the level of drug use, but 
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fewer of the men with psychosis presented with alcohol 

abuse. Among the women, more of those with than without 

psychosis presented with PTSD and had recently been the 

victim of an assault. Six women with (9.2%) and one woman 

without psychosis (1.5%) reported being sexually abused in 

the previous 6 months.

Among the men, committing any assault was reported by 

41.9% of those with psychosis and 16.1% of those without 

psychosis. Thus, the men with psychotic disorders were 

almost four times more likely to commit an assault than 

those without (OR =3.76, 95% CI =1.89–7.48, P,0.001). 

Similarly, women with psychosis were more likely than those 

without it to have committed assaults: any assault 38.5% vs 

13.8%. Thus, women with psychotic disorders were almost 

four times more likely to commit assaults than those without 

psychosis (OR =3.89, 95% CI =1.64–9.22, P=0.002).

Univariate analysis of factors associated 
with assaults
Table 2 presents pairwise associations of assaults with 

selected factors, estimated by unadjusted ORs. The associa-

tions are presented both separately by group of participants 

(with vs without a psychotic disorder) and for the total 

matched sample; the bootstrapped 95% CIs are also pre-

sented. The selected factors included sociodemographic 

characteristics of participants, substance use, recent physical 

victimization, presence of PTSD, and history of childhood 

maltreatment. Finally, the presence of a psychotic disorder 

was examined as a factor within the total sample.

As presented in Table 2, there were significant pairwise 

associations of assaults with decreasing age, history of 

childhood maltreatment, higher levels of alcohol and illicit 

drug score, and recent physical victimization. These fac-

tors were found to be significantly correlated with assaults 

(probability level #5%) within the group of participants 

with a psychotic disorder as well as within the comparison 

group, except the illicit drug score among those with psy-

chosis, which was associated with assaults at a marginal 

P,0.1 probability level. The associations of assaults 

were significant neither with gender nor with education 

of participants.

Among the group of participants with a psychotic dis-

order, employment was found to be negatively associated 

with assaultiveness. Marital status (ever married) was asso-

ciated with fewer assaults only among participants from 

the comparison group. As there were no cases of assaultive 

behavior among participants diagnosed with PTSD from the 

comparison group, the association of assaults with PTSD was 

examined only within the group with a psychotic disorder; 

however, no significant effect was detected. Within the total 

sample, the presence of a psychotic disorder increased the 

risk of assaultiveness almost four-fold.

Multivariate analysis of factors associated 
with assaults among persons with 
psychosis
Table 3 presents adjusted ORs as derived from the multiple 

logistic regression models conducted within the participants 

with a psychotic disorder. The bootstrapped 95% CIs and 

model fit statistics for each logistic regression are presented 

as well. All the models included participants’ age and gender 

as controlling variables.

In Model 1, the significance of employment as an 

independent protective factor against assaultiveness was 

Table 2 Unadjusted ORs of assaultive behavior for selected factors, by group of participants, bootstrappeda results

Factor Group of participants Total matched sample

With a psychotic disorder No psychotic disorder

OR (95% CI)b P-value OR (95% CI)b P-value OR (95% CI)b P-value

Age 0.97*** (0.942–0.990) 0.006 0.93*** (0.900–0.969) ,0.001 0.96*** (0.942–0.978) ,0.001
Male sex 1.16 (0.613–2.177) 0.655 1.20 (0.491–2.919) 0.693 1.16 (0.705–1.893) 0.567
Education (lower than university) 1.66 (0.599–4.590) 0.331 2.40 (0.673–8.556) 0.177 1.77 (0.758–4.092) 0.188
Marital status (ever married) 0.64 (0.331–1.242) 0.188 0.19*** (0.062–0.591) 0.004 0.35*** (0.200–0.620) ,0.001
Employed 0.39** (0.167–0.931) 0.034 0.67 (0.205–2.192) 0.509 0.30*** (0.166–0.540) ,0.001
Childhood maltreatment 3.27*** (1.670–6.405) 0.001 4.54*** (1.602–12.85) 0.004 3.15*** (1.877–5.271) ,0.001
AUDIT 1.09** (1.006–1.174) 0.034 1.08** (1.006–1.159) 0.034 1.04* (1.000–1.084) 0.052
DUDIT 1.07* (0.996–1.138) 0.065 1.27*** (1.139–1.419) ,0.001 1.13*** (1.063–1.197) ,0.001
Posttraumatic stress disorder 0.43 (0.128–1.442) 0.171 NA – – 0.61 (0.175–2.098) 0.429
Physical victimization 5.13*** (2.409–10.94) ,0.001 10.3*** (3.737–28.52) ,0.001 7.09*** (3.922–12.819) ,0.001
Psychotic disorder – – – – – – 3.80*** (2.060–7.014) ,0.001
Number of participants 158 158 316

Notes: aNumber of bootstrap replications =100; bNormal based 95% CI; NA represents not applicable. *P,0.1; **P,0.05; ***P,0.01.
Abbreviations: AUDIT, the Alcohol Use Disorders Identification Test; DUDIT, the Drug Use Disorders Identification Test.
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confirmed. The effect of marital status was not significant 

after adjustment to other sociodemographic covariates in 

Model 1. In Model 2, the childhood maltreatment signifi-

cantly increased the risk of assaultiveness almost four times. 

In Model 3, the level of alcohol use was associated with 

assaults at marginal P,0.1 probability level (partial LR 

test: 3.18 [df =1], P=0.075). After adjustment for age and 

gender, illicit drug use and PTSD in Models 4 and 5 were 

not significant predictors within the group of participants 

with a psychotic disorder. In Model 6, recent physical vic-

timization was associated with more than five times higher 

odds of assaultiveness as compared to participants without 

the victimizing experience.

The final Model 7 included the predictors considered 

as significant in preceding models, that is, fully adjusted 

effects of employment, childhood maltreatment, level of 

alcohol use, and recent physical victimization are presented 

here (adjusted for age and gender as well). Employment 

and recent physical victimization were found to be 

independently associated with assaults at P,0.05 level, 

childhood maltreatment and alcohol use score at marginal 

P,0.1 level.

As presented by model fit statistics, regression models 

explained considerable portion of variability of the data 

(R2 statistics from 0.224 to 0.352 in the final model) with 

a statistically good model fit (as indicated by Hosmer and 

Lemeshow test, all the P-values .0.05). In the final model, 

presence of assaultive behavior was correctly predicted by 

75.3% of participants.

Multivariate analysis of factors associated 
with assaults in the matched comparison 
group
Table 4 presents outputs of multiple logistic regression 

models conducted in the matched group of participants with-

out a psychotic disorder. All the regression models included 

participant’s age and gender as controlling variables.

In Model 1, adjusted ORs for employment were signifi-

cant at marginal P,0.1 level. However, the partial LR test 

(7.33 [df =2], P=0.026) indicated the importance of at least 

one of the sociodemographic terms included in Model 1 

(employment; marital status). In Models 2 through 4, the 

significant independent risk effects of childhood maltreat-

ment, level of alcohol use, level of illicit drug use, and recent 

physical victimization on assaultiveness were confirmed. The 

effect of PTSD could not be estimated within participants 

from the comparison group. In Model 6, the presence of 

recent physical victimization increased the odds of assault-

iveness almost seven-fold.

In the final Model 7, independent effects of the factors 

confirmed in preceding six models were tested simultane-

ously, except for marital status and PTSD. Here, significant 

(P,0.05) fully adjusted effects of childhood maltreatment 

and physical victimization were confirmed. As regards to 

the effects of alcohol use and illicit drug use on assaults in 

Model 7, these two factors were found to be intercorrelated 

(Pearson r=0.39, P,0.001). Given both the correlation 

between the variables and limited regressor space in the data 

(N=158), the estimated ORs on assaults were considered 

as overadjusted. Fully adjusted ORs for employment were 

not significant after controlling for the rest of predictors 

included in Model 7.

Similarly to the previous group of participants, regression 

models conducted within the comparison group explained 

considerable portion of variability of the data (R2 statistics 

from 0.318 to 0.554 in the final model) with a statistically 

good model fit. The final model correctly predicted assaultive 

behavior by 90.5% of participants without psychosis.

Assaultive behavior and active psychotic 
symptoms
Among the 93 men with psychosis, a self- or collateral-report 

indicated that during the 6 months preceding the current 

admission, 39 (41.9%) had committed any assault and 

30 (76.9%) of these 39 men experienced positive psychotic 

symptoms at the time of the assault. Among the 65 women, 

25 (38.5%) had committed any assault, and eleven (44%) of 

these 25 assaultive women experienced positive psychotic 

symptoms at the time of the assault.

Discussion
In our sample recruited in the Czech Republic, men and 

women with psychosis were approximately four times more 

likely to commit an assault than non-psychotic controls 

matched for age, gender, and education. This result is con-

sistent with previous findings.1–3,30

Strongest risk factors for violence in persons with and 

without psychosis were recent physical victimization, child-

hood maltreatment, the level of drug use, and the level of 

alcohol use. Increasing age and employment were protective 

factors. Except for drug use, which appeared to have greater 

effect on violence in the group without psychosis, there were 

no major differences between patients and controls in these 

risk and protective factors.

In our study, patients’ and collaterals’ reports of assaults 

and victimization were largely consistent and support evi-

dence that self-reports of victimization by individuals with 

severe mental illness are valid.31–33 Nevertheless, some data 
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suggest that self-reports of violence by persons with severe 

mental illness may not be valid.34

Victimization
Persons with psychosis were about two times more likely to 

be victims of a physical violence than non-psychotic con-

trols, particularly among women participants (prevalence 

of any physical victimization among women was 36.9% as 

compared to 16.6%; χ2=6.60 (1), P=0.010).

In the final regression model, recent victimization raised 

the risk of violent behavior more than five times among 

participants with a psychotic disorder and almost eight times 

among those from the comparison group. This increase is 

consistent with the results of recent studies conducted within 

the mentally ill8–10 as well as with the recent Swedish registry 

study of triggers of violence in patients with schizophrenia, 

bipolar disorder, and unaffected controls.35 Among six poten-

tial triggering events tested, violent victimization was most 

likely to trigger violent behavior.

Additional statistically significant risk factor in the final 

model of the matched comparison group was childhood mal-

treatment. Childhood maltreatment is known to be associated 

with violence in adulthood.36 Universal programs and laws 

are in place to prevent it, but results of the present project 

suggest that these policies are not entirely effective. In our 

study, the effect of childhood maltreatment was significant 

after adjustment to age and gender, but after further adjusting 

for employment, level of alcohol use, and recent physical 

victimization, the significance is marginal (OR =2.4, 95% 

CI =0.926–6.224, P,0.1). However, this marginal signifi-

cance is consistent with recent review, suggesting that indi-

viduals with psychosis who had been victims of maltreatment 

in childhood were approximately twice as likely to be violent 

as individuals with psychosis who had not been victims.37 

These results confirm the role of victimization, both recent 

and past, in aggressive behavior of persons with psychosis.

Substance abuse
Alcohol has been linked to violence in literature going back for 

decades,7 and its effect on violence has been confirmed in large 

epidemiological studies as well.38 We found lower alcohol 

use in those with psychosis than in the comparison group. 

Furthermore, our study estimates alcohol use score in those 

with psychosis as a rather marginally significant predictor for 

assaultive behavior (adj. OR =1.07, P=0.109). Among the non-

psychotic controls, the effect of alcohol use score on assault-

ive behavior was statistically significant, but very similar 

in size to the effect in psychotics (adj. OR =1.10, P=0.038).

Similar to the Czech general population, the prevalence 

of hazardous drinking in our comparison group is high. The 

Czech Republic has one of the world’s highest rates of alcohol 

consumption.39,40 We hypothesized that higher alcohol con-

sumption in comparison group is associated with increased 

level of substance abuse in acute stomatologic patients and 

has a direct impact of alcohol toxicity on dental health.41–43 

Contrary to most findings in the literature,7 the prevalence of 

hazardous drinking was higher in comparison group than in 

patients with psychosis. However, this finding is in line with 

our previous study of schizophrenia patients, which showed 

relatively low prevalence of substance misuse.44 We had 

hypothesized44 that the relatively low rates of substance 

misuse were associated with long periods of hospitalization, 

good access to care, universal health insurance, and a high 

level of supervision of such patients.

Psychotic symptoms
In our sample, 64.1% of the individuals with psychosis 

reported experiencing positive symptoms coincidental with 

their assaults, with the remaining 35.9% perhaps linked to 

risk factors that may occur in healthy people. On the other 

hand, an intensive study of psychotic inpatients selected for 

assaultiveness estimated the proportion of assaults attribut-

able to psychotic symptoms at 20%.45 Different patients and 

different methods were used in these two studies, which may 

partly explain the disparate results. In any event, high levels 

of positive symptoms have been shown to be strongly and 

uniquely associated with assaultiveness.46

Persons with psychosis may lack skills to resolve 

interpersonal conflicts and consequently resort to physical 

violence that in turn increases the likelihood that they them-

selves will be victimized. Future studies could test whether 

social-skills training leads to a reduction in victimization 

experiences.

Protective factors
As regards sociodemographic variables, two significant pro-

tective factors have been identified in the participants with a 

psychotic disorder: older age and being employed. Violent 

behavior is well known to decrease from adolescence through 

the middle age. Regarding employment, there is some 

evidence that giving people a job reduces their violence.47 

Our data support the importance of sheltered employment 

for persons with psychotic disorder. On the other hand, the 

observed negative relationship between employment and 

aggression might be due to the fact that aggressive people 

have difficulties keeping a job.
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Implications
The results have implications for the assessment of the risk 

of violence among patients with psychosis and for treatment. 

The Historical, Clinical, Risk Management-20 (HCR-20)48 

has been validated and is used in many countries.49 However, 

HCR-20V3 may underestimate the importance of recent vic-

timization in assessing the risk of violence among psychotic 

patients.

The results of the present study illustrate the importance 

of conducting studies of violence and its correlates among 

persons with psychotic disorders in different countries 

and cultures. While many studies from the US, UK, and 

Scandinavia have shown that substance misuse is strongly 

associated with violence in this population, the association 

was weaker in the present study. This finding confirms 

a previous study in the Czech Republic.44,50 This study 

might contribute to current research discussion and appeal 

to determine more fully why some people with mental 

illnesses are especially vulnerable to being subjected to 

crime.51

Strengths and limitations
The study has a number of strengths. It included persons with 

and without psychosis living in the same city and matched 

for gender, age, and education. The matched comparison 

group of persons without psychosis is a major strength of 

this study. It enabled a direct comparison of the risk factors 

of assaultive behavior between persons with and without 

psychosis. Established diagnostic criteria (ICD-10) and 

instruments (such as the MINI and the MacArthur interview) 

were used throughout.

The study adds data on risk factors for violence that are 

derived from a homogeneous population and a different 

culture than the typical published reports on this topic. 

Therefore, it can contribute to current research discussion.

The principal limitation of the study is its relatively 

small sample size. This made it necessary to treat assaults 

and several other variables as dichotomous indicators rather 

than examining different levels of severity (the cell counts 

would be too small for such analyses to be meaningful). 

Furthermore, it would have been very useful to have a mea-

sure of psychopathy in patients and controls. It is quite pos-

sible that risk factors for violence vary with the perpetrator’s 

personality and with the type of assault. Finally, alcohol users 

might be overrepresented among the comparison group and 

thus the influence of alcohol use as a risk factor for violence 

and victimization may have been overestimated. These are 

questions for future research.

Conclusion
Persons with psychosis were almost four times more likely 

to commit assaults than those without it. Recent physical 

victimization, history of childhood maltreatment, and the 

level of alcohol use were associated with an increased risk 

of assaultiveness. Higher age and being employed appeared 

to act as protective factors against violence. Most physical 

assaults by patients with psychosis were committed when 

they were experiencing positive psychotic symptoms. The 

risk factors among participants with and without psychosis 

were largely similar. Commonly used risk prediction instru-

ments may underestimate the risk of violence as they take 

insufficient account of current victimization. Treatment 

programs and living arrangements teaching social skills to 

avoid victimization and substance misuse could contribute 

to reducing assaults by patients with psychosis.
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