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Background
Violence is an uncommon but significant problem associated
with schizophrenia.

use, victimisation, economic deprivation and living situation.
Negative psychotic symptoms predicted lower violence.

Aims
To compare antipsychotic medications in reducing violence
among patients with schizophrenia over 6 months, identify
prospective predictors of violence and examine the impact of
medication adherence on reduced violence.

Conclusions
Newer antipsychotics did not reduce violence more than
perphenazine. Effective antipsychotics are needed, but may
not reduce violence unrelated to acute psychopathology.

Method
Participants (n=1445) were randomly assigned to doubleblinded treatment with one of five antipsychotic medications.
Analyses are presented for the intention-to-treat sample and
for patients completing 6 months on assigned medication.
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Results
Violence declined from 16% to 9% in the retained sample
and from 19% to 14% in the intention-to-treat sample. No
difference by medication group was found, except that
perphenazine showed greater violence reduction than
quetiapine in the retained sample. Medication adherence
reduced violence, but not in patients with a history of
childhood antisocial conduct. Prospective predictors of
violence included childhood conduct problems, substance

Violent behaviour, although infrequent among people with
schizophrenia in the community, remains a costly and sometimes
tragic problem associated with untreated psychosis,1 as well as
with other causes. At present pharmacotherapy is the main type
of intervention thought to mitigate psychosis, and by extension
violence risk.2 However, information is still needed regarding
the effectiveness of particular antipsychotic medications in
reducing violence. Whether the second-generation antipsychotics
are more effective at preventing community violence than firstgeneration antipsychotics has never been established. More
broadly, the multiple predictors of violence in people with schizophrenia are not well understood, and it is unknown whether antipsychotic medication can reduce violent behaviour in general, or
only when such behaviour is associated directly with psychosis.
Over the past decade a growing research literature has
suggested that second-generation antipsychotics such as clozapine,
olanzapine, risperidone, quetiapine and ziprasidone are effective
in the treatment of patients with psychosis, including those
expressing hostility, aggression and violent behaviour.2–8 Recently,
however, the picture of success for these drugs has become somewhat clouded. Many observers are questioning whether secondgeneration antipsychotics offer an advantage, in light of mostly
negative results from two large double-blind trials in the USA
and the UK. 9,10 Still, the evidence is mixed, as a recent large,
naturalistic, follow-up study of consecutive first admissions for
schizophrenia in Finland found that clozapine, olanzapine and
(depot) perphenazine were more effective than haloperidol.11
Another large, naturalistic study of schizophrenia treatment in

the USA found superior effectiveness for second-generation antipsychotics in reducing community violence over a 3-year followup period.2 These recent studies are informative as far as they go;
to date, however, there has been no definitive randomised clinical
trial of schizophrenia treatment examining community violence as
an outcome. Further, no trial has examined whether antipsychotic
medication adherence reduces community violence differentially
in subgroups of patients with schizophrenia for whom violence
is related to psychosis v. other causes of violence such as premorbid antisocial conduct history. The study reported here thus
fills an important scientific gap.
We present findings from the National Institute of Mental
Health (NIMH) Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) project, with violent behaviour as a
treatment outcome. The aims of the study are threefold:
(a) to examine violence risk reduction after 6 months of treatment
with one of four second-generation antipsychotics – olanzapine,
risperidone, quetiapine or ziprasidone – compared with
perphenazine, a representative first-generation antipsychotic
(b) to identify significant prospective clinical and non-clinical
predictors of violent behaviour
(c) to examine whether the impact of medication adherence in
reducing violence may depend on whether violent behaviour
is associated with acute psychopathology or rooted in longstanding, developmental antisocial conduct problems.12
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The trial was
(NCT00014001).

registered

with

retained sample analysis because of missing data on violence at
baseline or follow-up.
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Interventions

Method

Participants were given identical capsules containing olanzapine
(7.5 mg), quetiapine (200 mg), risperidone (1.5 mg) or perphenazine (8 mg). (Ziprasidone was approved for use by the Food and
Drugs Administration after the study began, and was added in
January 2002 as an identical capsule containing 40 mg.) Dosage
was flexible, with medications given as one to four capsules daily,
based on the study doctor’s judgement. Overlap in the administration of the antipsychotic agents that patients received prior to
study entry was permitted for the first 4 weeks after randomisation to allow for gradual transition to study medication. Concomitant medications were permitted throughout the trial,
except for additional antipsychotic agents. Patients had monthly
appointments with the study doctors. Patients with current tardive
dyskinesia were not assigned to perphenazine.

Study design
The NIMH CATIE project is a national study investigating the
effectiveness of antipsychotic medications. The study recruited
1493 patients with schizophrenia at 57 US sites. The research
protocol was approved by local institutional review boards. Participants or their legal guardians gave written informed consent.
The study was conducted between January 2001 and December
2004. In phase 1 of the trial participants were randomly assigned
to treatment with perphenazine or one of four second-generation
antipsychotics and then followed for up to 18 months in a doubleblind study. Patients who discontinued their assigned medication
could enter phase 2 with a new random assignment to another
second-generation antipsychotic. The findings presented here
pertain to phase 1; more extensive information regarding the
sample, including its broad inclusion criteria and its generalisability,
appears elsewhere.13
The data for this analysis come from 1445 patients with
available baseline violence data in a 6-month intention-to-treat
analysis, and from a subset of 653 patients who completed 6
months of treatment with their initially assigned study medication
(the retained sample; Fig. 1). When patients discontinued their
assigned phase 1 study medication prior to 6 months, violence
was assessed in an end-of-phase interview for the period from
baseline to discontinuation; the last observation was carried
forward for the intention-to-treat sample. For missing observations in that sample, baseline risk was carried forward. A total
of 761 patients (50% of the intention-to-treat sample) discontinued their initial study medication before 6 months had elapsed,
owing to lack of efficacy (n=231), problems with side-effects
(n=160), patient or advocate decision (n=320) or another reason
(n=50). An additional 31 participants could not be included in the

Measures
The MacArthur Community Violence Interview was used to
measure violent behaviour during the time between the baseline
and the 6-month (or end-of-phase) interviews.2,14,15 The interview provides an assessment of violent behaviour at two levels
of severity: minor violence, corresponding to battery without
injury or weapon use; and serious violence, corresponding to
any battery using a weapon or resulting in injury, any threat with
a lethal weapon in hand, or any sexual assault. For this analysis we
combined minor and serious violence because the base rate for
serious violence was too low to support valid longitudinal and
multivariable analyses, particularly for comparing treatment
groups and examining violence in the key subgroups with and
without childhood antisocial conduct history.12
We supplemented participant self-report information with
family collateral interviews on parallel questions. A positive report

1894 screened
All 33 patients from one
site excluded before
analysis because of
concern about integrity
of the data

6
1493 assessed at
baseline and randomised

8

7

15 patients missing
baseline data on violence

6
1445 included in
intention-to-treat sample
for violence analysis

6
259 assigned to
perphenazine

6
337 assigned to
risperidone

6
331 assigned to
olanzapine

6
184 assigned to
ziprasidone

6
334 assigned to
quetiapine

6
145 discontinued
phase 1
medication by
6 months

6
184 discontinued
phase 1
medication by
6 months

6
146 discontinued
phase 1
medication by
6 months

6
114 discontinued
phase 1
medication by
6 months

6
203 discontinued
phase 1
medication by
6 months

6
114 included in
analysis of
retained sample

6
153 included in
analysis of
retained sample

6
185 included in
analysis of
retained sample

6
70 included in
analysis of
retained sample

6
131 included in
analysis of
retained sample

Fig. 1
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from either the patient or family collateral informant was treated
as a positive indicator of violence. Family collateral information
regarding violent behaviour was available for 277 and 253
participants at baseline and 6 months respectively.
Potential baseline predictors were chosen for analysis based on
prior clinical and epidemiological studies of risk factors related to
violence and other outcomes for individuals with schizophrenia.2,14,16–19 Covariates were grouped into five domains:
demographic characteristics, socio-economic and housing status;
household composition and social contact; childhood risk factors;
baseline clinical characteristics, impairment and functioning; and
institutional contact prior to study enrolment.13 Analyses were
controlled for design and site effects. Covariates were dichotomised if warranted by their distribution and/or non-linear
association with violence.20
Social contact and support were measured with items
modified from the Duke Social Support Scale.21 The Structured
Clinical Interview for Axes I and II DSM–IV Disorders – Patient
Edition (SCID–I/P) was used to assess childhood conduct
problems.22 The Clinical Global Impression scale was used to rate
the severity of participants’ illness.23 The Positive and Negative
Syndrome Scale (PANSS) was used to rate individual psychotic
symptoms.24 Depressive symptoms were assessed with the
Calgary Depression Scale for Schizophrenia.25 The Insight and
Treatment Attitudes Questionnaire was used to measure awareness
of mental health problems and acknowledgment of need for
treatment.26 Substance misuse was assessed from multiple sources
of information: hair and urine testing for drug use, self- and
family-report, clinician ratings on the Alcohol Use and Drug
Use scales,27 and SCID diagnostic assessment.22 The Heinrichs–
Carpenter Quality of Life Scale was used to measure functional
performance.28 Adherence to study medication was measured by
monthly pill counts. Other risk factors that were measured are
described in more detail elsewhere.13 All assessments were
conducted by trained clinical interviewers masked to random
assignment.
Analysis
We first examined the unadjusted rates of violence from baseline
to follow-up and compared these unadjusted rates in the randomised intention-to-treat and retained treatment groups. Next, we
tested treatment effects controlling for baseline violence, site,
design effects and adherence. Then we conducted multivariable
analysis of clinical and non-clinical predictors of violence. Finally,
we performed subgroup analysis in two theoretically and
empirically significant risk strata – patients with and without
childhood antisocial conduct history.
The treatment effects on violence at 6 months for the retained
sample were examined using mixed-model logistic regression
analysis,29–31 with a dummy variable for each second-generation
antipsychotic compared with perphenazine as the omitted reference category, controlling for baseline violence and adherence to
medication. Trends in the rate of violence across medication
groups were tested using repeated-measures logistic regression
analysis, comparing violence at baseline and 6 months, with
controls for design effects, covariance of within-participant
observations and site effects. The statistical models also included
proxy variables for whether the participant was recruited before
or after the introduction of ziprasidone, and whether the participant had tardive dyskinesia at baseline. Site was entered as a
random effect for all multivariable models.
The violence multivariable prediction analyses followed a
similar approach and were conducted in three stages. First,
bivariate associations were estimated between violence and

baseline predictors across the five domains. Next, separate multivariable models were estimated for each domain. Variables
representing treatment and design effects were carried forward
in all models irrespective of level of significance, although
coefficients for design effects are not displayed in the tables. Other
covariates were retained at P50.15 with stepwise selection. All
covariates selected in the domain models were then entered into
a final model, also with selection at P50.15.
Results
Sample characteristics
In the intention-to-treat sample the median age of participants
was 42 years. This sample was 74% male, 60% White and 35%
African American. Clinically the sample was moderately
symptomatic. The mean PANSS negative symptom score was 20
(possible range 7–49) and the mean positive symptom score was
18 (possible range 7–49). The sample’s mean score on the Calgary
Depression Scale was 4.6 (possible range 0–27). Thirty-six per cent
had a substance misuse or dependence disorder; an additional
25% used alcohol or illicit drugs without significant impairment.
Twenty-seven per cent had a recent hospitalisation or episode of
crisis care. The mean time since first treatment with an
antipsychotic medication was more than 16 years.
The characteristics of the retained sample were similar to the
intention-to-treat sample (further information is presented in the
online Table DS1). However, participants retained at 6 months
were less likely to have been violent at baseline than the full
intention-to-treat sample (16% v. 19%). This difference occurred
because participants with a baseline history of violence were more
likely to discontinue their phase 1 medication and leave the study
than those with no baseline history of violence.
Overall prevalence of violence and change in violence
rate from baseline to 6 months
Table 1 displays rates of violence for the medication groups at
baseline and 6 months, comparing the intention-to-treat sample
and the retained sample. The estimated rate of violence declined
from 19% to 14% in the intention-to-treat sample, whereas the
observed rate declined from 16% to 9% in the retained sample.
The proportional magnitude of decline in violence was substantially greater in the retained sample than in the intention-to-treat
sample (43% v. 27% decline). We used repeated-measures logistic
regression analysis to examine the significance of the decline in
violence risk across the whole sample from baseline to 6 months.
Among participants retained in the study, the adjusted odds of
violence were approximately halved (OR=0.52, 95% CI 0.38–
0.71; P50.001); among those who discontinued medication or
withdrew from the study, the finding was less dramatic
(OR=0.77, 95% CI 0.60–0.99; P50.05).
Treatment effects
The treatment groups did not differ significantly from each other
on violence outcomes in the intention-to-treat sample. In the
retained sample, patients assigned to perphenazine showed a
greater reduction in violence risk – from 19% at baseline to 7%
at follow-up – when compared with patients assigned to
quetiapine, whose risk of violence declined from 15% to 14% over
the same period. Perphenazine did not differ from olanzapine,
risperidone or ziprasidone. Table 1 presents a test of these
treatment effects using logistic regression. Baseline violence was
also a strong predictor of violence at 6 months (OR=6.28, 95%
CI 3.63–10.86; P<0.001), and was included as a control in the
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Table 1

Treatment groups, rates of violence and effect of treatment on violence

Phase 1 treatment group
Perphenazine
Risperidone
Olanzapine
Ziprasidone
Quetiapine
Total

Intention-to-treat sample at 6 monthsa
(n=1445)

Retained sample at 6 months
(n=653)

Any violence, %

Any violence, %

n

Baseline

6-month
follow-up

Change

n

Baseline

6-month
folow-up

Change

259
337
331
184
334

22.0
17.8
19.6
20.1
17.1

14.3
13.4
13.0
15.2
14.7

735.1
725.0
733.9
724.3
714.1

114
153
185
70
131

19.3
15.1
16.8
15.7
14.5

7.0
11.8
7.6
4.3
13.7

763.6
722.3
754.8
772.7
75.2

1445

19.1

14.0

726.8

653

16.3

9.3

742.6

Logistic regression modelb
Retained sample at 6 months
(n=653)

OR (95% CI)

1.29
1.20
0.96
1.65

[1.0]
(0.96–1.72)
(0.49–2.95)
(0.73–1.27)
(1.07–2.57)*

a. Violence was assessed at end-of-phase interview for participants discontinuing phase 1 before 6 months. Violence outcome was imputed for missing observations by assigning
baseline violence risk to follow-up value.
b. Model is controlled for design and site effects and adherence with the assigned medication.
*P50.05.

model along with controls for site, design effects and adherence to
assigned medication.
Predictors of violence at 6 months
Table 2 presents bivariate and adjusted odds ratios for baseline
covariates predicting violence at 6 months for the retained sample.
In multivariable analysis across domains, a final model identified
several significant prospective predictors of violence: economic
deprivation, living with family or unrelated others v. living alone,
history of childhood conduct problems, substance use or misuse/
dependence and history of violent victimisation. Negative
psychotic symptoms were associated with significantly lower risk
of violence.
Medication adherence and violence in persons with
and without history of childhood antisocial conduct
Overall, medication adherence was not significantly associated
with 6-month violence. However, when the sample was stratified
into those with a history of childhood antisocial conduct
problems (n=488) and those without a history of conduct
problems (n=956), adherence to antipsychotic medications was
found to significantly reduce violence only in the group without
a history of conduct problems (OR=0.47, 95% CI 0.27–0.81;
P50.01). In the conduct problems group, the effect of medication
adherence on violence reduction was in the same direction but not
statistically significant (OR=0.59, 95% CI 0.32–1.09).
Discussion
The key finding of our study was that violence was reduced across
all treatment groups, declining from a prevalence of 16% to 9%
in the retained sample and from 19% to 14% in the intentionto-treat sample. No difference by medication was found, with
the exception that perphenazine showed greater reduction in
violence than quetiapine in the retained sample only. Medication
adherence across all treatment groups was significantly associated
with reduced violence, except in patients with a history of
childhood antisocial conduct. Significant prospective predictors
of violence included childhood conduct problems, substance
misuse, victimisation history, economic deprivation and social
living situation; living with others, rather than alone, increased
violence risk. Negative psychotic symptoms predicted lower
violence. Placing these findings in context, it is important to
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emphasise that the large majority of people with schizophrenia
do not commit violent acts.32,33 Nevertheless, a substantial body
of research suggests that violence risk is significantly elevated for
individuals with psychotic disorders and symptoms, especially in
combination with other risk factors such as substance misuse
and victimisation history.13,18,32,34–38 Evidence for the relationship
between psychotic symptoms and violence is controversial and
somewhat mixed. For example, findings from the MacArthur Violence Risk Assessment study found no relationship between delusions and violence.39 However, psychiatrists have widely assumed
that effective treatment with antipsychotic medications has a key
role in reducing the risk of violence in patients with schizophrenia,
and that the new antipsychotic drugs would be even more effective
than the older medications in managing violence risk.
In the CATIE study we examined the relative risk of violent
behaviour as an outcome of treatment with one of four secondgeneration antipsychotics compared with perphenazine, a
representative first-generation drug. Contrary to the expectations
of many clinicians and some previous research, these findings
show no advantage for the second-generation antipsychotics in
reducing violent behaviour over a 6-month follow-up period.
Indeed, quetiapine performed worse than perphenazine. As a
general trend, and confirming prior research,14 the rate of violent
behaviour declined significantly across all treatment groups,
especially in the retained sample, with a reduction of 42% from
baseline to follow-up. Estimated rates of violence also declined
in the intention-to-treat sample, although the decline was less
pronounced. Adherence to medications reduced violence at 6
months, controlling for baseline violence and medication group,
but only in patients without a history of childhood conduct
problems.
These findings provoke new questions about prior research on
second-generation antipsychotics and violence, and about the role
of medication in managing violence risk in some patients with
schizophrenia who may be violent for reasons unrelated to psychosis. On the surface there appear to be inconsistencies between
the current results and previous research. However, in several ways
the studies are not fully comparable. First, some of the previous
studies that found an advantage for second- over first-generation
antipsychotics in reducing violence included clozapine among the
former and haloperidol among the latter. Clozapine has the most
convincing body of evidence for an anti-aggressive effect, whereas
high doses of haloperidol have been associated with some poorer
outcomes, including aggression.40 Neither of these drugs was
included in CATIE phase 1. Another difference is that naturalistic
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Table 2

Baseline risk factors predicting any violence at 6 months
Any violence
Bivariate associations
OR (95% CI)

Model 1: Demographic characteristics, social stratification
and housing
Age
Male
White
Cohabitation
High income
Education (beyond high school)
Substantial vocational activity
Housing during past 30 days
Extremely restrictive
Homeless
Economic scarcity
Model 2: Household composition and social contact
Currently live with
Alone (reference)
Family/other relatives
Other people not related
Frequent contact with family and friends
Feel ‘listened to’ most of the time by family

0.96
1.05
1.31
1.16
0.47
0.87
0.94

(0.93–0.98)***
(0.58–1.91)
(0.75–2.28)
(0.61–2.23)
(0.27–0.81)**
(0.51–1.48)
(0.33–2.63)

0.76 (0.30–1.94)
1.02 (0.14–7.64)
2.83 (0.91–8.73)

2.99
3.14
1.17
0.78

(1.41–6.37)**
(1.37–7.20)**
(0.52–2.59)
(0.46–1.31)

Domain models
OR (95% CI)

Violence prediction final model
OR (95% CI)

0.96 (0.94–0.99)**

0.97 (0.95–1.00)

0.47 (0.26–0.85)*

0.54 (0.28–1.03)

3.31 (1.01–10.82)*
n=646

4.84 (1.29–18.09)*

2.96 (1.37–6.38)**
3.23 (1.40–7.42)**

2.73 (1.14–6.56)*
3.29 (1.28–8.47)*

n=650
Model 3: Childhood risk factors
Childhood physicial abuse
Childhood sexual abuse
Childhood conduct problems (above median 2+)
Model 4: Baseline clinical characteristics, impairment
and functioning
Clinical Global Impression
PANSS Negative
PANSS Positive
Calgary
Insight (median)
Years in treatment
Substance use
Abstinent (reference)
Use
Misuse/dependence
Victimisation prior to study enrolment
Violently victimised (12 months)
Non-violently victimised (12 months)
Heinrich–Carpenter Quality of Life
Common objects and activities subscale
Instrumental role subscale
Intrapsychic foundations subscale
Interpersonal relations subscale
Satisfaction with life

1.74 (0.98–3.10)
1.92 (1.07–3.48)*
2.80 (1.54–5.09)***

2.77 (1.53–4.99)***
n=653

2.07 (1.05–4.11)*

0.96 (0.91–1.00)

0.94 (0.90–0.99)*

1.07 (1.01–1.14)*

1.07 (0.99–1.14)

3.73 (1.64–4.55)**
4.91 (2.29–10.53)***

3.38 (1.46–7.86)**
4.46 (2.04–9.75)***

3.31 (1.33–8.23)*
3.85 (1.65–9.02)**

3.97 (1.24–12.73)*
0.70 (0.22–2.23)

3.81 (1.09–13.38)*

4.51 (1.06–19.20)*

0.79 (0.65–0.96)*

0.83 (0.68–1.02)

0.95
0.96
1.03
1.07
0.83
0.99

0.84
0.82
0.92
1.12
0.79

(0.54–1.68)
(0.92–0.99)*
(0.99–1.08)
(1.01–1.13)*
(0.49–1.40)
(0.96–1.01)

(0.67–1.05)
(0.69–0.97)*
(0.74–1.15)
(0.93–1.35)
(0.44–1.43)

1.20 (0.95–1.52)

n=645
Model 5: Institutional contact prior to study enrolment
Total prior hospitalisation (lifetime 4+)
Total prior hospitalisations (12 months 1+)
Arrested or picked up for crime (6 months)

1.28 (0.76–2.14)
1.15 (0.67–1.97)
1.71 (0.71–4.13)

n=642
*P50.05; **P50.01; ***P50.001.

studies have tended to include more stable patients and have followed them over a longer period.2 Finally, there are measurement
differences: some previous studies have used continuous measures
to describe violence,41,42 whereas we used a dichotomous indicator of the presence or absence of any violence. All of these methodological and design differences may help explain why there are
discrepant findings, and may temper the impulse to discount the
older research.

We also identified significant prospective predictors of
violence: economic deprivation, living with family or unrelated
others v. living alone, childhood conduct problems, substance
use or misuse/dependence, and violent victimisation. Negative
psychotic symptoms were associated with lower risk of violence.
These results are generally consistent with findings in the baseline
CATIE data.13 However, some significant correlates that were
identified in the baseline analysis – positive psychotic symptoms,
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for example – were not found to be significant as prospective
predictors. Such differences may be explained by the lack of
temporal contiguity between the assessment of risk and the
follow-up assessment; for example, patients with psychotic
symptoms at baseline might not have had psychotic symptoms
after treatment during the follow-up period, which was the period
of observation for violence. Differences may also be explained by
attrition associated with baseline violence, and the reduction in
statistical power resulting from patients who discontinued medication or withdrew from the study by 6 months.
In considering possible mechanisms of anti-aggressive action
of these medications, it is important to bear in mind that
aggressive behaviour may have a number of different causes, and
that people with schizophrenia often have heterogeneous symptoms
and co-occurring disorders that may increase violence risk. Persistently violent patients with schizophrenia with co-occurring antisocial personality or psychopathic features43 may not become less
violent with antipsychotic medication alone. In our study the
strong predictive effect of baseline violence on future violence
indicates its long-term persistence in some of these patients irrespective of treatment.12 The fact that adherence to antipsychotic
medication did not significantly reduce violent behaviour in
patients with childhood antisocial history is consistent with the
view that much of the violence in these patients was not caused
by their psychosis, and thus was not likely to be reduced by antipsychotic medications. Differences among pharmacological drug
effects may be obscured under such conditions.
Understanding the role of antipsychotic medication in
reducing violence risk among people with schizophrenia in the
community has long challenged researchers and clinicians alike.
Findings from this study help to clarify both the importance
and the limitations of pharmacotherapy for violence risk management. However, this study itself has significant limitations. First,
the absence of a placebo condition in the design prevents us from
examining the effectiveness of antipsychotics compared with no
medication, although examining non-adherence provides an
uncontrolled finding of an effect for not taking medication as
prescribed. Second, a large proportion of the originally enrolled
cohort discontinued their prescribed antipsychotic medication,
which limits the evidence regarding the potential efficacy of these
drugs. Third, the CATIE study did not selectively recruit patients
with a history of serious violence, but rather, violence was one of
many outcomes evaluated over the course of the study. For this
reason, and because the population base rate of serious violence
is very low, we were unable to examine effects of medication
for different levels of severity of violence. Fourth, and finally,
we were only able to focus on the first 6 months of the 18month CATIE trial, as too few patients remained on their
assigned phase 1 medication to allow for a valid longer-term
analysis of violence.
In summary, contrary to high expectations and some previous
research, this study did not show an advantage for secondgeneration antipsychotics in violence risk reduction when
compared with perphenazine, a representative first-generation
antipsychotic, among patients taking their prescribed
medication for 6 months. Our violence prediction model suggests
that a number of social and environmental factors might cause
violence independently of psychopathology. Therefore, more
intensive psychosocial or family-based supportive interventions
may be needed to substantially reduce violent behaviour in
patients with other risk factors. Indeed, for patients with many
developmental, social and environmental risk factors, even
optimal pharmacotherapy might not reduce violent behaviour;
pharmacotherapy alone cannot be expected to mitigate essentially
non-clinical causes of violence.12 Still, psychosis can play a central
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part in violence in some patients with schizophrenia,13 and may
become intertwined with additional causes of violence in other
patients.12 Effective antipsychotic medications are needed, along
with psychosocial and supportive interventions to improve
treatment adherence and social functioning, in order to effectively
reduce violence risk in people with schizophrenia.
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Data supplement
Table DS1

Baseline prevalence of violence by sample characteristics
Retained sample
Any baseline violence

Intent-to-treat sample
Any baseline violence

Total

Demographic characteristics, social stratification
Age, years
Below median (less than 42)
Median or above (42 or older)
Gender
Female
Male
Race
White
Black and minority ethnic
Marital status
Single
Married, cohabitating
Income
Below median
Median and above
Education
High school or less
College
Substantial vocational activity
No
Yes
Extremely restrictive housing (past 30 days)
No
Yes
Homeless
No
Yes
Enough money for necessities
No
Yes
Household composition and social contact
Currently live with . . .
Alone
Family
Others not related
Frequent contact with family and friends
No
Yes
Feel listened to most of the time by family
No
Yes
Childhood
Childhood
No
Yes
Childhood
No
Yes
Childhood
No
Yes

N

n

(%)

N

n

(%)

1445

276

(19.10)

653

106

(16.23)

680
765

196
80

(28.82)
(10.46)

324
329

69
37

(21.30)
(11.25)

374
1071

77
199

(20.59)
(18.58)

165
488

32
74

(19.39)
(15.16)

870
573

153
122

(17.59)
(21.29)

398
254

65
40

(16.33)
(15.75)

1168
277

212
64

(18.15)
(23.10)

539
114

81
25

(15.03)
(21.93)

721
717

179
96

(24.83)
(13.39)

330
320

70
36

(21.21)
(11.25)

871
565

177
98

(20.32)
(17.35)

388
263

61
44

(15.72)
(16.73)

1340
98

266
7

(19.85)
(7.14)

602
46

100
4

(16.61)
(8.70)

1262
179

213
62

(16.83)
(34.64)

578
71

80
25

(13.84)
(35.21)

1387
53

261
13

(18.82)
(24.53)

639
10

103
2

(16.12)
(20.00)

179
1262

51
224

(28.49)
(17.75)

77
572

16
89

(20.78)
(15.56)

353
785
321

34
183
61

(9.63)
(23.31)
(19.00)

171
351
134

10
72
25

(5.85)
(20.51)
(18.66)

220
1222

35
240

(15.91)
(19.64)

88
562

11
94

(12.50)
(16.73)

816
629

180
96

(22.06)
(15.26)

359
294

66
40

(18.38)
(13.61)

1128
278

193
76

(17.11)
(27.34)

509
131

72
32

(14.15)
(24.43)

1121
283

188
81

(16.77)
(28.62)

516
123

69
35

(13.37)
(28.46)

654
790

82
194

(12.54)
(24.56)

298
355

32
74

(10.74)
(20.85)

history
physical abuse

sexual abuse

conduct problems

Continued

1

Table DS1

(continued)
Retained sample
Any baseline violence

Intent-to-treat sample
Any baseline violence

Current clinical characteristics, impairment
and functioning
Clinical Global Impression
Normal to mildly ill
Moderately to very severely ill
PANSS Negative
Below median
Median or above
PANSS Positive
Below median
Median or above
Calgary
Below median
Median or above
Insight
Below median
Median or above
Years in treatment
Below median (15 years or later)
Median or above (16 or more years)
Substance use
Abstinent
Use
Misuse/dependence
Violently victimised (past 6 months)
No
Yes
Non-violently victimised (past 6 months)
No
Yes
Heinrichs–Carpenter Quality of Life
Common objects and activities subscale
Below median
Median or above
Instrumental role subscale
Below median
Median or above
Intrapsychic foundations subscale
Below median
Median or above
Interpersonal relations subscale
Below median
Median or above
How do you feel about your life in general
Delighted to mixed
Mostly dissatisfied to terrible
Service utilisation, institutional contact, treatment
engagement
Total hospitalisations lifetime
Below median (less than 4)
Median and above (4+)
Total hospitalisations past year
Below median (less than 2)
Median and above (2+)
Arrested or picked up for crime (past 6 months)
No
Yes
Medication
Perphenazine
Olanzapine
Quetiapine
Risperidone
Ziprasidone
PANSS, Positive and Negative Syndrome Scale.

2

N

n

(%)

N

n

(%)

397
1042

64
210

(16.12)
(20.15)

189
462

28
77

(14.81)
(16.67)

765
677

152
123

(19.87)
(18.17)

348
304

58
48

(16.67)
(15.79)

729
713

101
174

(15.85)
(24.40)

561
291

45
61

(12.47)
(20.96)

842
601

130
145

(15.44)
(24.13)

412
241

53
53

(12.86)
(21.99)

792
651

157
117

(19.82)
(17.97)

359
294

63
43

(17.55)
(14.63)

694
692

164
106

(23.63)
(15.32)

298
330

61
45

(20.47)
(13.03)

571
332
542

65
56
155

(11.38)
(16.87)
(28.60)

265
164
224

25
28
53

(9.43)
(17.07)
(23.66)

1408
34

258
17

(18.32)
(50.00)

636
14

100
5

(15.72)
(35.71)

1331
110

236
39

(17.73)
(35.45)

606
44

92
13

(15.18)
(29.55)

665
774

146
129

(21.95)
(16.67)

302
348

57
48

(18.87)
(13.79)

744
691

152
121

(20.43)
(17.51)

316
330

53
52

(16.77)
(15.76)

664
741

138
144

(20.78)
(19.43)

300
326

52
53

(17.33
(15.23)

698
741

130
144

(18.62)
(19.43)

323
326

50
55

(15.48)
(16.87)

1105
330

196
79

(17.74)
(23.94)

508
137

28
77

(5.51)
(56.20)

708
697

141
128

(19.92)
(18.36)

342
298

53
51

(15.50)
(17.11)

838
567

121
148

(14.44)
(26.10)

417
223

52
52

(12.47)
(23.32)

1347
95

225
50

(16.70)
(52.63)

608
42

91
14

(14.97)
(33.33)

259
331
334
337
184

57
65
57
60
37

(22.01)
(19.64)
(17.07)
(17.80)
(20.11)

114
185
131
153
70

22
31
19
23
11

(19.30)
(16.76)
(14.50)
(15.03)
(15.71)
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