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It has become increasingly evident
that schizophrenia is associated
with an elevated risk of violent

behavior (1,2). Efforts to identify fac-
tors contributing to this increased risk
encompass many domains of psychia-
try, including epidemiology (3), brain
imaging (4,5), and genetics (6). 

Recently our group found that
nearly 46 percent of 360 outpatients
with psychotic disorders had been ar-
rested (7). The arrest rates of these
patients significantly increased at the
time of onset of illness, decreased
with initiation of treatment, and fur-
ther decreased with clozapine treat-
ment. Several factors may be respon-
sible for the effect observed with
clozapine, including the increased
frequency of clinician contact (for bi-
weekly blood draws) and the benefi-
cial effect of clozapine on the cogni-
tive deficits of schizophrenia, includ-
ing executive function (8,9). In addi-
tion, substance abuse has been linked
to violent behavior among persons
with schizophrenia (2), and clozapine
has been reported to decrease sub-
stance abuse (10). Clozapine may also
decrease impulsivity, which could de-
crease rates of violence and arrest
among persons with schizophrenia.
The study reported here was de-
signed to assess the relationship be-
tween cognitive deficits and violence
among patients with schizophrenia.

Seven studies have examined the
relationship between performance on
neuropsychological tests and violence
among patients with schizophrenia
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Objective: The authors examined the relationships between clinical
characteristics, cognitive functioning, and history of violent behavior
and substance use among outpatients with schizophrenia. Methods:
Ninety-six patients with a diagnosis of schizophrenia or schizoaffective
disorder completed a clinical and neuropsychiatric battery that in-
cluded tests of general intelligence, executive and frontal lobe func-
tion, visual-motor processing, and motor function. Violent behavior
was defined on the basis of arrest records. Self-reported violent be-
havior and substance use were recorded. The study participants were
separated into three groups: history of violent arrest (N=34), nonvio-
lent arrest (N=23), and no arrest (N=39). The three groups were com-
pared for differences in demographic characteristics, clinical symp-
toms, and scores on neuropsychological tests. Results: Fifty-seven (59
percent) of the 96 participants had a history of arrest. Persons who
were arrested for nonviolent crimes had a significantly lower
mean±SD number of arrests (3.39±3.7) than those arrested for violent
crimes (9.24±8.9). No significant differences in neuropsychological
test scores or clinical ratings were found between the three groups.
The prevalence of substance use disorders was 65 percent, 57 percent,
and 36 percent among patients with a history of violent, nonviolent,
and no arrest, respectively. Only 47 percent of participants with a
criminal history accurately reported this history, and 11 percent of
participants with a history of drug-related arrests acknowledged pre-
vious substance use. Conclusions: Performance on neuropsychiatric
tests does not distinguish stable outpatients with schizophrenia who
have a history of violent behavior from those who do not have such a
history. Two established predictors of violence, a history of arrests and
substance abuse, are unreliable when assessed by self-report. (Psychi-
atric Services 54:1635–1640, 2003)



(11–17). The results of these studies
have been inconsistent. Two of the
seven studies (11,16) found superior
performance on neuropsychological
measures among persons with elevat-
ed rates of violence. Roy and col-
leagues (11) found, in a sample of 20
inpatients with chronic schizophre-
nia, that violent patients (defined on
the basis of chart review and ward be-
havior) outperformed nonviolent pa-
tients on several subscales of the
Wechsler Adult Intelligence Scale,
Revised (WAIS-R): verbal IQ, digit
symbol, and block design. A study by
Lapierre and colleagues (16) found a
correlation between enhanced per-
formance on both the Wisconsin
Card Sorting Test (WCST) and a ver-
bal fluency test and lifetime “number
of aggressions against another per-
son” among 31 outpatients with schiz-
ophrenia. The low-violence group did
not achieve significantly better scores
than the violent group on any neu-
ropsychological measure in either
study.

In contrast, two studies showed
that neuropsychological impairment
was associated with violence among
inpatients with schizophrenia (12,13).
Krakowski and colleagues (12) divid-
ed a sample of patients into high-vio-
lence (N=22), low-violence (N=17),
and nonviolent (N=22) groups on the
basis of ward behaviors. Patients in
the high-violence group were signifi-
cantly more impaired than those in
the nonviolent group, as measured by
their scores on the Benton Visual Re-
tention Test and the WAIS-R Perfor-
mance IQ. An examination of the
subtests of the WAIS-R Performance
IQ demonstrated significantly lower
scores for the high-violence group
compared with the nonviolent group
on, among others, the digit symbol
and block design tests, the same tests
on which violent patients received
higher scores in the study by Roy and
colleagues (11). Adams and associates
(13) found that impairment on the
Luria-Nebraska Neuropsychological
Battery was related to a history of vi-
olent arrest but not to inpatient vio-
lence in a sample of 37 incarcerated
persons with schizophrenia.

Of the remaining three studies,
none dealt exclusively with schizo-
phrenia. However, in two of the stud-

ies a majority of the participants had a
diagnosis of schizophrenia. One study
compared 23 forensic inpatients, 16
of whom had a diagnosis of schizo-
phrenia, who had committed a violent
crime (15). Impairment on several
neuropsychological tests—the judg-
ment-of-line orientation test, the
symbol digit modalities test, the
Stroop Interference Test, and the test
of nonverbal intelligence—was corre-
lated with the frequency and severity
of violent behavior. In a larger study,
Krakowski and colleagues (17) com-
pared 33 inpatients with a history of
community violence, as determined
by self-report of arrest for violent
crime and chart review for such ar-
rests, with 69 inpatients who denied

arrests for violent crimes. Of the 102
patients included in the study, 72 per-
cent had a diagnosis of schizophrenia
or schizoaffective disorder. A history
of community violence was signifi-
cantly related to impairment on some
WCST subtests as well as impairment
in the finger-tapping test and the Per-
due pegboard test (both left handed).

It is apparent that discrepancies
exist between previous studies with
regard to the neuropsychological
characteristics that may be associated
with violence among patients with
schizophrenia. Some of the inconsis-
tency in findings may reflect method-
ologic limitations. Only two of the
studies that were specific to schizo-

phrenia (12,17) included more than
50 participants, and in all but one
study (16) the participants either
were inpatients or were incarcerated
at the time of the neuropsychological
testing. The validity of the methods
used to ascertain violence is also
problematic.

The goal of the study reported here
was to assess whether performance
on a battery of neuropsychological
tests would differentiate patients who
had a documented history of violence
in a larger sample of stable outpa-
tients with schizophrenia. We hypoth-
esized that patients who had a history
of violent arrest would perform poor-
ly on tests of frontal lobe function. We
also expected that patients who had a
history of arrest for violent behavior
would be more likely to have a co-
morbid substance use disorder, given
that data from the Epidemiologic
Catchment Area study found that 21
percent of persons with substance use
disorders and 30 percent with both
schizophrenia and substance abuse
reported violent behavior in the pre-
vious year (2). 

Methods
Study participants
The study participants were outpa-
tients at an urban community outpa-
tient mental health clinic. Approxi-
mately 550 psychotic patients are fol-
lowed through this clinic, which has a
catchment area with a population of
160,000. The clinic population con-
sists largely of patients with low so-
cioeconomic status and chronic men-
tal illnesses.

The study was approved by the lo-
cal institutional review board. Written
informed consent was obtained from
all participants. Study participants
were referred to the research study
by their primary treater in the clinic.
No attempts were made to control
the selection of participants referred
by the clinician. The clinicians were
aware only that the research study in-
volved clinical and neuropsychologi-
cal ratings. These referrals resulted in
112 participants with DSM-IV diag-
noses of schizophrenia (N=110) or
schizoaffective disorder, depressed
type (N=2) who participated in the
study and underwent a battery of clin-
ical and neuropsychological meas-
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ures. Diagnosis was established with
use of the Structured Clinical Inter-
view for DSM-IV (SCID) by psychia-
trists who were trained in the use of
this instrument.  

Clinical symptoms were assessed
with the Positive and Negative Symp-
tom Scale (PANSS) and the Scale for
the Assessment of Negative Symp-
toms (SANS). Self-reports of criminal
records and substance abuse were
collected by using the Violence and
Suicide Assessment Scale (18). Crim-
inal background checks were used to
identify a history of violent behavior.
Participants’ names, dates of birth,
and Social Security numbers were
submitted to the Commonwealth of
Massachusetts Criminal History Sys-
tems Board in compliance with the
regulations pertaining to research.
These regulations allow for criminal
background checks to be performed
in the Commonwealth of Massachu-
setts without consent, provided that
the research is conducted for valid
educational, scientific, or other public
purposes. The researchers are held to
a strict standard for maintaining sub-
ject anonymity; in accordance with
this standard, only one investigator
(WGF) had access to the criminal
background data.

The neuropsychological battery in-
cluded the WAIS-IIIR, the Stroop In-
terference Test, the WCST, the Trails
A and B, the semantic verbal fluency
test, and the finger-tapping test. This
battery allowed for the testing of var-
ious domains, including general intel-
ligence (WAIS-IIIR), executive and
frontal lobe function (Stroop test,
WCST, and Trails B), temporopari-
etal function (semantic verbal fluen-
cy), visual and motor processing
(Trails A and B), and motor function
(finger-tapping test).

The study participants were tested
over a two-year period (April 1999 to
April 2001). Interrater reliability on
all clinical scales was established and
was tested quarterly over the course
of data collection. A correlation coef-
ficient greater than .8 for total PANSS
and SANS scores was maintained
throughout the study. 

Statistical analysis
The study participants were separat-
ed into three groups on the basis of

the arrest data: history of violent ar-
rest, history of nonviolent arrest, and
no history of arrest. Violent arrests,
defined according to the Department
of Justice Uniform Crime Reporting
Categories (19), are for murder,
forcible rape, robbery, and aggravat-
ed assault. Participants were catego-
rized as violent if they had a history
of arrest for at least one violent
crime. If several charges occurred on
the same date, the most serious
charge was selected. In addition, if a
drug-related charge occurred, it was
coded separately (within the nonvio-
lent category). 

The three groups were compared
for differences in demographic char-
acteristics, clinical symptoms, and
scores on the neuropsychological
tests. Chi square tests were used to
compare categorical variables, and
analysis of variance (ANOVA) was
used for continuous measures. For
the clinical and neuropsychological
variables, the alpha level was set at
.003, incorporating a Bonferroni cor-
rection for multiple comparisons
(.05 divided by 18). Self-reports of
arrests and substance abuse were
compared with the criminal back-
ground data to determine the per-
centage of patients who accurately
reported criminal histories and sub-
stance abuse.

Results
We received arrest data for all 112
study participants from the Criminal
Histories Systems Board. Of this sam-
ple, 96 individuals completed all clini-
cal and neuropsychological testing.
Fifty-seven (59 percent) of the 96 par-
ticipants had at least one previous ar-
rest, for a total of 392 arrests for all par-
ticipants. Twenty-three participants
(24 percent) had arrests for nonviolent
crimes only, and 34 (35 percent) had
arrests for violent crimes. There was a
significant difference in the mean±SD
number of arrests between the nonvio-
lent-arrest group (3.39±3.7) and the vi-
olent-arrest group (9.24±8.9) (t=3.5,
df=48, p=.001).

For the entire group of 96, the
mean age was 44±9.4 years and the
mean age at onset of illness was
24±7.4 years. The sample was 26
percent female (25 patients), 25 per-
cent African American (24 patients),
and 72 percent Caucasian (69 pa-
tients). The mean PANSS total score
was 62.1±14, and the mean SANS
total score was 42.3±14.9. The de-
mographic data for each group are
summarized in Table 1. No differ-
ences in demographic variables were
found between the three groups ex-
cept for a lower percentage of
women in the two arrest groups
(χ2=7.8, df=2, p=.02).
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Demographic characteristics of three groups of patients with schizophrenia

History of violent History of nonvio- No history of
arrest (N=34) lent arrest (N=23) arrest (N=39)

Characteristica N % N % N %

Sex
Male 28 82 20 86 23 58
Female 6 17 3 13 16 41

Raceb

White 20 58 18 78 31 79
African American 14 41 3 13 7 17
East or Southeast Asian 0 — 1 4 1 2

Marital statusc

Single 25 73 17 80 32 82
Married 2 5 2 9 2 5
Divorced, separated, or

widowed 7 20 2 9 4 12
Employment status, employed 7 20 7 31 11 28
Education (mean±SD years) 11±2 11±2 12±2

a No significant difference was observed between groups except lower percentages of women in the
two arrest groups (χ2=7.8, df=2, p=.02).

b Data were not available for one patient.
c Data were not available for two patients.



No differences in neuropsychologi-
cal test scores or clinical ratings were
found between the three groups. The
mean scores are shown in Table 2
(20–22). A subsequent analysis (data
not shown), dividing the study partic-
ipants into two groups—participants
with arrests (N=57) and those with-
out (N=39)—also did not find any dif-
ferences on these variables.

Of the 57 participants who had
been arrested, 19 (33 percent) had a
history of a drug- or alcohol-related
arrest. Seventeen of the 19 partici-
pants denied a lifetime history of
even recreational use of substances.
These 19 individuals accounted for
219 (56 percent) of the 392 total ar-
rests (violent and nonviolent) in the
study. Table 3 lists the frequency of
self-report of arrest as well as sub-
stance-related arrests and substance
use disorders in the three groups. A
total of 49 participants (51 percent)
had a history of at least one substance
use disorder (substance abuse or de-

pendence) established by SCID in-
terview and chart review; there were
no significant differences between
the violent and nonviolent groups.
The prevalence of a substance use
disorder was 65 percent among per-
sons with a history of violent crime,
57 percent among those with a histo-
ry of nonviolent arrest, and 36 per-
cent among those without a history of
arrest; the differences between
groups were not significant.

Analysis of the accuracy of self-re-
port of criminal history indicated
that 27 (47 percent) of the 57 study
participants who had a history of an
arrest reported the arrest to the ex-
aminers; the other 30 (53 percent)
denied that they had been arrested.
Thirty-two (82 percent) of the 39
participants who had no history of
arrest correctly reported this; the
other seven (18 percent) reported a
history of arrest despite the fact that
there was no record of their arrest in
Massachusetts. 

Discussion 
Violent behavior is difficult to pre-
dict. Neuropsychological impair-
ment, specifically in executive func-
tion, has been associated with violent
behavior in nonpsychiatric popula-
tions (23). This study found no signif-
icant differences in mean scores on a
battery of neuropsychological tests
between patients with schizophrenia
who had a history of violent arrest,
those who had a history of nonviolent
arrest, and those who had no history
of arrest. Our results differ from
those of studies that found differ-
ences between violent-arrest and
nonviolent-arrest groups on some
measures of cognition. The partici-
pants in our study demonstrated
overall impaired performance in neu-
ropsychological function that is char-
acteristic of patients with schizophre-
nia (24), but the severity of impair-
ment was not greater among those
with a history of violent arrest. It is
possible that neuropsychological
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Mean±SD scores on neuropsychological and clinical scales in three groups of patients with schizophreniaa

History of violent History of nonvio- No history of Normative 
Measure arrest (N=34) lent arrest (N=23) arrest (N=39) datab

Wechsler Adult Intelligence
Scale-III, Revised

Full 82.58±12.46 86.96±14. 26 85.74±13.45 100±15
Verbal 86.16±13.61 90.22±15.85 89.21±13.82 100±15
Performance 81.27±11.11 84.91±11.72 83.55±12.24 100±15

American National Adult Reading Test 106.2±10.4 104.50±10.37 108.77±10.17 100±15
Stroop Interference Test 29.88±11.26 28.09±11.11 30.58±12.12 45.3±15.4
Wisconsin Card Sorting Test

Categories completed 2.21±1.82 2.96±2.98 3.54±3.15 4.8±1.8
Conceptual level response 36.94±18.93 42.91±23.34 45.88±22.79 64.4±24
Perseverative errors 25.11±13.80 25.19±15.01 20.57±10.26 16±13.9

Trails A 50.67±27.99 53.91±52.63 44.21±17.14 38.9±.12.5
Trails A errors .30±.59 .3±.7 .26±.64
Trails B 150.75±87.32 156.3±99.31 154.81±109.69 107.8±52.2
Trails B errors 1.52±2.09 1.77±2.29 1.38±1.83
Finger-tapping test 41.32±8.67 39.54±10.84 41.46±9.57 40.3±7.5
Verbal fluency test

Category correct 16.89±5.3 17.39±6.6 17.58±5.45 21.5±5.9
Perseverative errors .2±.473 .087±.288 .349±.65

Scale for the Assessment of
Negative Symptomsc total 43.91±12.58 40.96±15.94 41.56±16.32

Positive and Negative Symptom
Scale totald 63.79±15.02 60.74±11.56 61.41±14.58

Positive and Negative Symptom
Scale positive totale 14.82±6.02 13.65±5.31 15.03±5.75

a No significant differences were noted between the three groups on any scale.   
b Obtained from reference 20, except in the case of the Wisconsin Card Sorting Test (reference 21) and the verbal fluency test (reference 22)
c Possible scores range from 0 to 170, with higher scores indicating more severe symptoms.
d Possible scores range from 30 to 210, with higher scores indicating more severe symptoms.
e Possible scores range from 7 to 49, with higher scores indicating more severe symptoms.



deficits play less of a role in violent
behavior among patients with schizo-
phrenia than they do in nonpsychi-
atric populations. The acuity of psy-
chiatric symptoms or active substance
abuse may make more of a contribu-
tion to the likelihood of arrest than do
cognitive deficits. 

Interestingly, in our study, the re-
sults of the WCST were in the pre-
dicted direction: patients in the vio-
lent-arrest group performed more
poorly than did those without a histo-
ry of violent arrest. We highlight this
finding because a similar result on the
WCST was found in another study
(17). In the study reported here the
effect size for the comparison be-
tween the three groups was within
range of .2, a relatively low effect size.
Our study was not powered to detect
a difference at this level. However, a
larger study may find this effect to be
statistically significant.

One drawback of our study was that
we were unable to control for use of
specific antipsychotic medications,
given the large number of different
medications used in the clinical treat-
ment of this population. From our
previous research we know that med-
ication status can affect arrest rates.
This potential effect, combined with
evidence that antipsychotic medica-
tions differ in their effect on neu-
rocognitive performance (25), may
have limited our ability to detect dif-
ferences between the groups, be-
cause the arrests may have occurred
during episodes of psychotic exacer-
bation or substance intoxication when
patients were not taking medications.

This study had several other limita-

tions. First, arrests result from multi-
ple factors and may not be a sensitive
measure of total violent or criminal
behavior. The police officer on the
street makes the decision to either ar-
rest the person or bring the person to
a hospital and, if the person is arrest-
ed, decides what that individual will
be charged with. This decision is in-
fluenced by a complex interaction be-
tween the symptoms of mental illness
overtly demonstrated by the individ-
ual and the severity of the crime (26).
This process may have an impact on
the number of study participants that
we recognized as violent, because the
nature of the charges may or may not
have adequately reflected the individ-
ual’s behavior at the time. In addition,
behaviors occurring among family
members or acquaintances may go
unseen by the police and therefore
were not included in this study.

Another limitation was the lack of
access to arrest data from outside the
Commonwealth of Massachusetts.
Some of the 23 percent of the study
participants for whom there was no
record of an arrest in Massachusetts
but who reported a history of arrest
may have been arrested in another
state. The use of aliases or erroneous
self-reporting may also have con-
tributed to this finding.

Another factor that may contribute
to discrepancies in the results of stud-
ies in this area is the use of self-report
data to determine history of violence
and substance abuse. The accuracy of
self-report not only is important for
researchers but, because self-report-
ed data are frequently the only avail-
able data in the clinical setting, affects

a clinician’s ability to assess risk. We
hypothesized that the accuracy of
self-reporting of both arrest history
and substance use would be poor, be-
cause patients would be likely to per-
ceive high risk and little benefit in
providing these details. In addition,
among patients who have schizophre-
nia, inaccurate self-report of nonstig-
matizing details, such as age (27), can
occur, which suggests that cognitive
deficits may also play a role in the dis-
crepancies in study results.

The overall accuracy of self-report-
ed criminal history among outpatients
with schizophrenia in our sample (61
percent) was similar to the rate of 66
percent described in the only other
published study of psychiatric pa-
tients (28) and was lower than accura-
cy rates described in populations
without mental illness (75 to 91 per-
cent) (29). Although there are limita-
tions inherent in using arrest data as
the sole criterion for violence history,
the results of our study suggest that
problems can arise, depending on the
accuracy of self-report of criminal
histories in this population. 

Substance abuse is an important
factor contributing to violent behav-
ior (2). Among patients with both
schizophrenia and a history of violent
arrest, 65 percent met criteria for a
comorbid substance use disorder and
38 percent had a history of arrest for
a substance-related crime; however,
only 18 percent of them reported ac-
tive substance use or a history of sub-
stance abuse at the time of assess-
ment. Interestingly, we also found
that only 11 percent of patients who
had been arrested for a drug-related
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Accuracy of self-report of history of arrest and substance use in three groups of patients with schizophrenia

History of any History of violent History of substance- No history of
arrest (N=57) arrest (N=34) related arrest (N=19) arrest (N=39)

Variable N % N % N % N %

Reported any arrest 27 47 19 56 11 58 7 18
Denied arrest 30 53 15 44 8 42 32 82
Reported substance usea 6 11 6 18 2 11 2 5
Denied substance use 51 89 28 82 17 89 37 95
Substance-related arrest 19 33 13 38 na na na na
Diagnosis of substance use

disorder 35 61 22 65 11 58 14 36

a As measured by responses to questions on the Violence and Suicide Assessment Scale



crime admitted to a history of sub-
stance use. This finding suggests very
low accuracy of self-report for one of
the few consistently valid predictors
of violence. 

Conclusions
This study did not establish a rela-
tionship between performance on a
neuropsychological battery and histo-
ry of violent arrest. It did demon-
strate that self-report of arrest and
substance use tends to be quite inac-
curate among patients with schizo-
phrenia. Further studies would ideal-
ly include both inpatient and outpa-
tient populations, and neuropsycho-
logical and clinical assessments would
occur around the time of violent be-
haviors, in order to evaluate the con-
tribution of disinhibition, psychotic
symptoms, and substance use to the
violent behavior and the circum-
stances leading up to those behaviors.
Identifying episodes of violent behav-
ior through a variety of sources, in-
cluding self-report, forensic records,
and interviews with family members
and treaters, would provide a more
complete description of history of vi-
olence than arrest records or self-re-
port alone. ♦
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