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Abstract

Thirty-one outpatient men with
schizophrenia were assessed with
various measures of lifelong his-
tory of physical violence as well
as psychopathology, neuropsycho-
logical performance, and neuro-
logical intactness. Most of the re-
sults consisted of nonsignificant
positive relationships between
physical aggression and neuro-
psychological performance in
these schizophrenia subjects.
Some neuropsychological test
performances did show signifi-
cant positive correlations with
levels of aggressiviry. In contrast
with previous studies that have
established a relation between
neuropsychological impairment
(as opposed to performance) and
violence in schizophrenia, sub-
jects of the present study were
high-functioning outpatients who
may not have attained a level of
neurological impairment inducing
constant uncontrollable outbursts
of irritative aggression in their
daily living. The importance of
defining in detail the clinical
characteristics of the subjects
studied and the type of violence
assessed is discussed, and an
ecological interpretation of these
counterintuitive results is
provided.

Schizophrenia Bulletin, 21(2):
253-262, 1995.

Although most schizophrenia pa-
tients are not violent, the distribu-
tion of various psychiatric disor-
ders in relation to violent behavior
indicates that the aggressive pa-
tient is most likely to have a pri-
mary diagnosis of schizophrenia.
For example, Lee et al. (1989) con-
cluded in their study that patients
with schizophrenia are more prone

to engage in assaultive and de-
structive behavior than other psy-
chiatric patients. Likewise, Fottrell
(1980) reported that the greatest
percentage of violent incidents oc-
curring in psychiatric hospitals can
be imputed to patients with schiz-
ophrenia. Similar observations have
been reported by Karson and
Bigelow (1987) and Noble and
Rodger (1989). In a study on clini-
cal aspects of criminality, Odejide
(1981) observed that among men-
tally ill criminals, offenses against
other persons were committed
mainly by persons with schizo-
phrenia. Henn et al. (1976) and
Siomopoulos (1978) concluded that
schizophrenia is the leading diag-
nosis for every type of criminal
offense. Furthermore, the severity
of schizophrenic symptoms seems
to be directly related to the dan-
gerousness of the antisocial be-
havior (Yesavage 1983; Link 1992).
In addition to the schizophrenic
disease process, and apparently in
association with it, substance abuse
disorders (alcohol or drug related)
have been found to relate posi-
tively and significantly with vio-
lence in persons with schizophre-
nia (Swanson et al. 1990; Link
1992).

There seems to be an association
between violence in schizophrenia
and various signs of neurological
dysfunction. Barber et al. (1986)
studied the clinical characteristics
of chronic psychiatric inpatients, 44
percent of whom had schizophre-
nia with a clear history of physical
violence. They observed a high in-
cidence of electroencephalogram
(EEG) abnormalities and of loss of
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consciousness following head in-
jury in their patients. Heath (1982)
reported a correlation between ag-
gressive behavior in schizophrenia
and EEG abnormalities of the
basal frontal regions. Heinrichs
(1989) concluded that, among pa-
tients with concomitant schizophre-
nia and frontal cerebral damage,
only the neurological factors were
significantly associated with the
antisocial behaviors. Lewis and col-
leagues (1979, 1983) found signifi-
cant incidence of prepsychotic
symptoms and neurological signs
in cohorts of extremely violent
children. In aggressive adults with
schizophrenia, a significant inci-
dence of neurological soft signs
has also been reported (Quitkin et
al. 1976).

The possible existence of a sub-
group of violent people with
schizophrenia and a specific brain
dysfunction has led to a few re-
cent neuropsychological inquiries
of this hypothesis. Krakowski et al.
(1989) compared schizophrenia in-
patients with a high degree of
violence, low violence, and no
violence on various neuropsycho-
logical and neurological variables
(violence was defined as the fre-
quency of assaultive behavior com-
mitted on the psychiatric ward
during a definite period of obser-
vation). Their results indicated a
selective visuospatial impairment
for the high-violence group. They
also observed greater neurological
impairment in this group, man-
ifesting itself in the form of a
higher incidence of neurological
soft signs. Adams et al. (1990) cat-
egorized schizophrenia patients
into neuropsychologically impaired
and nonimpaired groups and ob-
served a strong positive relation
between this classification and life-
long history of antisocial behavior
but not inpatient violence. How-

ever, the sample consisted of un-
usually violent and highly crimi-
nalized incarcerated patients. The
outpatient violence manifested a
marked bimodal distribution as a
function of neuropsychological im-
pairment, leaving the authors
puzzled.

The present study was designed
to highlight the relationship be-
tween specific testing of neuropsy-
chological and neurological func-
tion and lifelong violence in
schizophrenia. If one looks closely
at the association of central nerv-
ous system pathologies and ag-
gressivity, the contribution of the
frontal cerebral areas appears crit-
ical to several authors (Blumer and
Benson 1975; Cummings 1985; Fus-
ter 1989). Consequently, most of
the neuropsychological measures
chosen in this study were specifi-
cally sensitive to damage in the
various areas of the frontal cortex.
It was also thought justified to in-
vestigate the relation between neu-
rological soft signs and violence,
and between psychopathology and
violence, in schizophrenia, as both
have been reported to be of sig-
nificance (Lewis et al. 1979; Kra-
kowski et al. 1989).

Method

Subjects. Thirty-one male out-
patients with schizophrenia com-
pleted the entire protocol of the
present investigation and met all
the inclusion criteria, which are
presented next. They had all been
hospitalized in one of three psy-
chiatric hospitals in Montreal. The
total set of active files of schizo-
phrenia outpatients in these hospi-
tals varies from 2,000 to 3,000. All
were referred by staff psychiatrists
who were aware that we were in-
terested in recruiting "violent"

men with schizophrenia, but who
in fact had been asked to refer
"any" men with schizophrenia. Af-
ter referral and an individual in-
terview by a trained clinical psy-
chologist, the diagnoses were
derived from the Schedule for Af-
fective Disorders and Schizophre-
nia (SADS; Endicott and Spitzer
1978). The SADS was used to de-
termine the primary psychiatric di-
agnosis as well as the absence or
presence of alcoholism or drug
abuse disorders for at least one
period of the patient's life. In this
regard, 16 cases had had a drug
abuse disorder, and 10 of the 16
had suffered from alcoholism.
Swanson and colleagues (1990)
found that in a large sample of
violent psychotic persons, 41.64
percent had a substance abuse dis-
order, while in another large sam-
ple of nonviolent psychotic per-
sons, only 4.93 percent had a
substance abuse disorder. The per-
centage of substance abuse disor-
der in the present sample (51.16%)
may therefore be somewhat high.
As for qualification of the primary
diagnosis of schizophrenia, 10 sub-
jects were classified as paranoid, 8
as undifferenriated, 7 as schizo-
affective, and 6 as residual. Thir-
teen subjects had an additional
secondary diagnosis of antisocial
personality. All were receiving sev-
eral psychiatric medications at the
time of the study, including neuro-
leptics in all cases. Mean
chlorpromazine-equivalent daily
dose was 808 mg (standard devia-
tion [SD] - 553, range - 67-2,400

Exclusion criteria consisted of
the following: female sex (because
schizophrenic violence floors in
women); inpatient status (we were
interested in patients with a sta-
bilized disease process and neuro-
leptic maintenance doses); unwill-
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ingness to sustain several days of
interviewing and testing (six sub-
jects were lost on account of this
criterion); unavailability because of
current employment (no subject
was lost on account of this crite-
rion); having a primary diagnosis
other than schizophrenia or a sec-
ondary diagnosis of another psy-
chosis (e.g., manic-depressive);
having an organic disorder (e.g.,
dementing process); or having a
systemic disease (e.g., pulmonary,
cardiovascular). Six patients were
excluded, after referral, owing to
the presence of one or several of
these diseases. Patients who had
never caused injury to another
person were also excluded, be-
cause the correlational design of
the present investigation would
have been compromised by a
flooring effect on this variable.
Four patients were excluded by
this criterion.

A second group of subjects was
also included in this study. They
were 30 normal male subjects who
had been screened for neurologi-
cal, psychiatric, alcoholic, and
drug abuse disorders. They were
matched with the schizophrenia
subjects for age and education and
served as controls on some neuro-
psychological measures as a means
of determining the actual level of
performance of the subjects with
schizophrenia.

Assessment of Psychopathology.
Since the main focus of this inves-
tigation was to explore potential
neuropsychological correlates of
schizophrenic violence, it was
judged worthwhile to include as-
sessment of psychopathology along
the positive-negative dimension. In-
deed, negative symptomatology in
patients with schizophrenia has
been linked more often to neuro-
psychological and neurological im-

pairment than positive sympto-
matology (Merriam et al. 1990).
The relation between schizophrenic
violence and the positive-negative
dimension has not yet been ex-
plored as far as we know. To
evaluate symptomatology on the
axis of negative-positive symptoms,
the Positive and Negative Syn-
drome Scale (PANSS) protocol was
administered (Kay et al. 1987,
1988). Table 1 further describes
this group of subjects.

Assessment of Aggressivity and
Violence-Related Variables. Psy-
chiatric files, criminal records, and
indepth interviews of the schizo-
phrenia patients were the tools
necessary for completing the ag-
gressiveness protocol developed at
the Instirut Psychiarrique Philippe
Pinel de Montreal (IPPPM) {Grille
d'Histoire d'Agressivite; Tremblay
and Hodgins 1988). This protocol,
now available in English from the
IPPPM as History of Aggressiveness
Protocol (Collin and Braun 1994), is

used to evaluate the lifelong his-
tory of violent behavior. In this
protocol, an "aggressive act" is
scored by using a conservative cri-
terion: physical injury must have
clearly been very likely caused to
a human victim. On the other
hand, it is deemed that any vio-
lent physical contact (e.g., a
punch) automatically meets this
criterion. Examples of aggressive
behavior not retained include ver-
bal abuse, spitting, throwing cold
water, throwing an eraser, and so
on. Different measures were de-
rived from this evaluation, but
owing to their high level of inter-
correlation, only the most mean-
ingful ones are used in the follow-
ing analyses—namely, "number of
violent injuries to persons through-
out the entire life span," (minor,
moderate, or major) "number of
convictions and of acquittals be-
cause of mental illness related to
violent incidents," and "total
length of sentences." Table 2 pre-
sents major descriptive information

Table 1. Biographic and clinical description of the
schizophrenia subjects

Variables

Age (years)
Education (years)
Global index of psychopathology

(PANSS)
Total positive symptomatology

(PANSS)
Total negative symptomatology

(PANSS)
Age at first hospitalization (years)
Number of hospitalizations
Total length of hospitalization

(days)

Mean

36
10

28

13

14
23
11

1,402

SD

6.0
2.7

9.0

5.3

5.9
4.6
9.1

896.7

Minimum

25
5

16

7

7
17
1

72

Maximum

49
19

56

25

26
32
39

3,416

Note.—Typical scores of chronic schizophrenia inpatients on the positive, negative, and global
psychopathology subscales of the PANSS are 21 57, 22.90, and 43.56, respectively (Kay et
al. 1987). Typical scores of acute inpatlent cases are 18 44, 19.96, and 39.48 (Kay et al.
1988). SD » standard deviation, PANSS » Positive and Negative Syndrome Scale (Kay et al.
1987, 1988).
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Table 2.
subjects

Description of violent behavior of the schizophrenia

Variables

Incidents of physical aggression
causing injury

Convictions and acquittals related
to such aggressions

Age at first conviction (years)
Total length of sentences (days)
Minor injuries caused
Moderate injuries caused
Major injuries caused
Deaths caused
Aggressions while intoxicated
Aggressions while not intoxicated

Mean

7.8

0.4
22.1

228.8
6.7
0.7
0.1
0.1
1.1
6.7

SD

5.2

0.6
4.8

428.8
4.8
1.0
0.2
0.3
1.5
4.7

Minimum

2

0
17

1
1
0
0
0
0
2

Maximum

27

2
36

1,624
22
3
1
1
5

23

Note.—In History ol Aggressiveness Protocol (Collin and Braun 1994), Incidents of physical
aggression are defined as violent acts on people having caused bodily harm (I.e., injury). SD
= standard deviation.

obtained from the assessment of
violence.

Neuropsychological Measures.
As a means of establishing the ac-
tual level of performance of the
psychiatric patients, neuropsycho-
logical tests commonly used to de-
scribe people with schizophrenia
were administered to the two
groups. Those measures included
the number of correct words on
the Controlled Oral Word Associa-
tion Test (Benton et al. 1983); the
number of categories, perseverative
errors, and category breaks on the
Wisconsin Card Sorting Test
(WCST; Heaton 1981); and time
to completion on the Trail Making
Test forms A and B (Reitan and
Davidson 1974).

To explore in greater detail the
relationships between violence and
neuropsychological functioning, a
wide range of other measures was
administered to the clinical group
only. Those measures include the
quantitative and qualitative scores
on the Porteus Maze Test (Porteus

1965); the performance and inertia
scores on the French Canadian
version of the picture arrangement
subtest of the Wechsler Adult In-
telligence Scale (WAIS; McFie and
Thompson 1972; Wechsler 1981);
the performance score on the Rey-
Osterrieth Complex Figure Test
(Osterrieth 1944); the number of
errors on the Trail Making Test,
forms A and B; and, finally, the
median reaction time as well as
the number of commission errors
on a stimulus-discrimination (go/
no-go) task. We designed this lat-
ter task for use on a microcompu-
ter. The task consisted of a set of
150 trials requiring the subject to
press the space bar to respond to
either a white square or a buzz
sound as fast as possible. The two
types of stimuli were randomly
equiprobable. Once this simple re-
action time condition was com-
pleted in view of creating a posi-
tive response habit, the subject
was required to respond only to
the squares (n - 50) and not the
buzzes (n - 50). Median reaction

time of correct responses and
number of commission errors on
this task were retained for further
analysis.

To support the idea of implica-
tion of the frontal cortex in violent
behavior, the neuropsychological
measures were selected according
to their potentially localizing qual-
ities. In fact, the qualitative error
score on the Porteus Maze Test
seems to be mostly affected (pos-
itively) by orbitofrontal damage
(Crown 1952; Petrie 1952; Tow
1955; Porteus 1965; Gow and Ward
1982). Commission errors on a go/
no-go paradigm also seem to be
affected by damage in this area
(Drewe 1975). Both these measures
reflect impulsivity, which typically
results from orbitofrontal lesions.
Some evidence tends to link low
verbal fluency and inertia on the
picture arrangement subtest of the
WAIS with mesial frontal damage
(McFie and Thompson 1972;
Hecaen and Ruel 1981). Persevera-
tive errors on the WCST correlate
with dorsolateral frontal damage
more than with orbitofrontal dam-
age (Milner 1964), even though
they do not seem to distinguish
frontal lesions in general from
posterorolandic lesions (Anderson
et al. 1990). This particular deficit
is considered one of decreased
mental flexibility. The performance
score on the Rey-Osterrieth Com-
plex Figure Test is more depend-
ent on the integrity of the pos-
terorolandic cortex than on the
anterior areas, as it requires
mostly visuosparial integration
(Eslinger and Grattan 1990). The
other neuropsychological measures
obtained in this study were con-
sidered nonspecific in regard to
their localizing properties.

Neurological Assessment. A 108-
item version of the Nathan Kline
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Institute (NKI) neurological scale
of soft signs was administered to
the schizophrenia subjects. Earlier
versions of this neurological scale
have been found suitable for clini-
cal practice and research (Brizer
et al. 1987; Convit et al. 1988;
Krakowski et al. 1989).

Results

Methodological Considerations.
The schizophrenia subjects in this
sample were clearly neuropsycho-
logically impaired. See table 3 and
Braun et al. (in press) for details
concerning differences between the
schizophrenia and control subjects.

The violence measure with the
widest range, and the measure
most representative of a pure dis-
position to violent acts, was "num-
ber of incidents of physical aggres-
sion causing injury" (see table 2).
The distribution of this variable
was unfortunately skewed (though
not complicated by outliers), mak-
ing parametric analysis of its rela-
tion to other measures question-
able. Consequently, we carried out
a nonparametric procedure (a two-
group comparison at median using
the chi square test) that is not
biased by skewness. Although
none of the neuropsychological
tests or the clinical measures, or
the neurological scale related sig-
nificantly to the aggression meas-
ure, valences of relationships were
identical to those obtained by par-
ametric correlation analysis. This
encouraged us to proceed (table 4)
with more sensitive and sophisti-
cated multivariate (i.e., partial cor-
relational) analyses. The measures
of the present study most directly
informative of the schizophrenia
disease process were the PANSS
negative scale, positive scale, and
global scale. None of these scales

Table 3. Results obtained by the schizophrenia group on the
neuropsychological and neurological measures

Measure Mean SD Minimum Maximum

Qualitative score (Porteus Maze
Test)

Commission errors (go/no-go)
Verbal fluency (COWAT) (correct

words)
Inertia score (WAIS-R subtest)
Perseverative errors (WCST)
Global score (Rey-Osterrieth

Complex Figure Test)
Quantitative score (Porteus Maze

Test)
Scaled score (WAIS-R subtest)
Categories achieved (WCST)
Category breaks (WCST)
Go/no-go reaction time (seconds)
Time (Trail Making Test A)
Time (Trail Making Test B)
Number of errors (Trail Making

Test A)
Number of errors (Trail Making

Test B)
Total score (NKI scale)

40.0
9.8

31.0
4.9
35.6

60.9

121.5
7.3
2.3
1.0

275.7
67.3
152.4

0.4

0.9
9.9

24.7
15.0

8.7
3.5
21.6

9.7

28.2
4.8
1.8
1.2

52.7
36.1
86.1

0.7

1.2
6.5

8
0

18
0
10

35

70
2
0
0

185
26
49

0

0
2

89
74

54
15
95

72

170
18
6
4

415
174
404

2

4
36

Note.—Controlled Oral Word Association Test (COWAT; Benton et al. 1983); go/no-go (Drewe
1975); NKI (Nathan Kline Institute [Brizer et al. 1987, Convit et al. 1988; Krakowski et al.
1989]); Porteus Maze Test (Porteus 1965); Rey-Osterrieth Complex Figure Test (Osterrieth
1944); Trail Making Test, Forms A and B (ReKan and Davidson 1974); Wechsler Adult Intel-
ligence Scale-Revis«d (WAIS-R; Wechsler 1981), Wisconsin Card Sorting Test (WCST;
Heaton 1981), SD = standard deviation.

correlated significantly with life-
long "number of physical aggres-
sions against another person caus-
ing injury." Aside from the
schizophrenia disease itself, several
"clinical" and biographic variables
could also conceivably relate to vi-
olence. Correlations of such vari-
ables with lifelong "number of
physical aggressions against an-
other person causing injury" were
the following: age at time of schiz-
ophrenia onset, r = -0.23; number
of psychiatric hospitalizations, r —
0.01; total duration of psychiatric
hospitalization, r = 0.05; age, r =

-0.24; education, r - -0.19; and
level of daily neuroleptic intake,
r = -0.23. All of these were far
from significant, the critical alpha
(uncorrected) of 0.05 requiring an
r of 0.34 or more. No significant
relationship was observed among
the subgroups by secondary diag-
nosis of schizophrenia type and
the various neuropsychological,
neurological, and violence-related
measures. Furthermore, the results
of the subjects with an additional
diagnosis of antisocial personality
did not differ significantly from
those of the other subjects (r =

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/21/2/253/1857127 by guest on 24 April 2024



258 SCHIZOPHRENIA BULLETIN

Table 4. Correlations and partial correlations between the
number of incidents of physical aggression causing injury
and the various neuropsychological and neurological
measures

Measure Rp1 Rp2

Qualitative error score (Porteus Maze Test)
Commission errors (go/no-go)
Verbal fluency (COWAT)
Inertia on WAIS-R Picture Arrangement
Perseverative errors (WCST)
Performance score (Rey-Osterrieth Complex

Figure Test)
Quantitative performance (Porteus Maze Test)
Picture arrangement performance (WAIS-R)
Categories achieved (WCST)
Category breaks (WCST)
Reaction time (go trials)
Time to completion (Trail Making Test A)
Time to completion (Trail Making Test B)
Errors (Trail Making Test A)
Errors (Trail Making Test B)
Soft signs (NKI)

0.26
0.33
0.451

0.04
0.28

0.17
0.04
0.06
0.482

0.03
0.11
0.07
0.19
0.06
0.04
0.372

-0.12
-0.36

0.801

-0.20
-0.36

0.45
-0.27

0.12
0.701

0.13
-0.17
-0.45
-0.30

0.56
0.17

-0.51

-0.25
-0.45

0.582
-0.01
-0.19

0.26
-0.37
-0.14

0.661

-0.09
0.19

-0.16
-0.12

0.27
0.03

-0.23

Note—R » unlvariate con-elation Rp1 » correlation with age, education, number of psychiat-
ric hospitalizatlons, total length of psychiatric hospltalizations, age of schizophrenia onset, and
daily neuroleptlc dose partlaled out. Rp2 = correlation with PANSS total symptom score, alco-
holism, and drug abuse disorder partialed out. Alpha levels are controlled for each partial
correlation, but not tablewlse. Radical adjustment of type I error using the additive (Dunn)
method would require an r value of 0.5 and a p value of 0.003 as an equivalent to the
standard alpha criterion of p = 0.05 (two-tailed) for the unlvariate coefficients Controlled Oral
Word Association Test (COWAT; Benton et al. 1983), go/no-go (Drewe 1975); NKI (Nathan
Kline Institute [Brizer et al. 1987; Convlt et al. 1988; Krakowski et al. 1989]); Porteus Maze
Test (Porteus 1965); Rey-Osterrieth Complex Figure Test (Osterrieth 1944); Trail Making Test,
Forms A and B (Reltan and Davidson 1974); Wechsler Adult Intelligence Scale-Revised
(WAIS-R, Wechsler 1981); Wisconsin Card Sorting Test (WCST; Heaton 1981).
1p = 001.
2p = 0.05.

0.23, p = 0.3). Subjects with sec-
ondary diagnoses of alcoholism
and/or drug abuse disorder were
not significantly more violent than
the rest of the sample (p = 0.5).
However, it is noteworthy that
substance abuse presented a trend
toward positive correlation with vi-
olence, as was found by previous
investigators. Finally, a subsample
of 26 patients receiving antiparkin-
sonian medication did not differ

from the rest of the sample (p =
0.4).

Neurological and Neuropsycho-
logical Functioning and Violence
in Schizophrenia. Exploring the
relationship between neuropsycho-
logical functioning and lifelong his-
tory of violence in schizophrenia
was the main objective of this
study. We therefore proceeded
with correlational analysis of those

variables. First, univariate correla-
tional analyses were done of the
"lifelong number of aggressions
against another person causing in-
jury" with the neuropsychological
and neurological variables. Partial
correlations were also carried out,
removing in a single pass the
combined variance potentially
attributable to sampling bias—
namely, age, education, number of
psychiatric hospitalizations, total
length of psychiatric hospitaliza-
tions, age at onset of schizophre-
nia, and daily chlorpromazine-
equivalent neuroleptic dose.
Although none of these variables
were individually related to vio-
lence in this sample, we wanted to
make sure they were not addi-
tively or otherwise distorting in a
multivariate manner the correla-
tions of interest.

Another partial correlation anal-
ysis was carried out to remove
surface indicators of general psy-
chopathology (PANSS total symp-
tom score, alcoholism, drug abuse
disorder) to determine the distinct
relationship between congenital
neuropsychological or neurological
impairment and violence. Table 4
presents the results of these cor-
relational analyses.

Identical analyses were done
with the other two most important
measures derived from the assess-
ment of violence, that is, "number
of convictions and acquittals be-
cause of mental illness related to
violent incidents" and "total length
of sentences." However, the results
obtained were nearly identical to
those presented in the previous
table and are therefore not
presented.

Although the test of significance
for each partial correlation was
controlled for number of param-
eters (type I error), the tests of
significance were not adjusted ex-
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perimentwise. Of the 16 neuro-
psychological tests (including the
NKI scale) presented in table 3, 14
indicated a positive relationship
between neuropsychological per-
formance and aggression. Of these
tests, two consistently reached sig-
nificance in the parametric analy-
ses before and after correction for
(1) psychopathology ratings and
substance abuse and (2) potential
sampling bias, but not after addi-
tive correction for type I error (see
note to table 4). The two nega-
tively correlated measures (Rey-
Osterrieth Complex Figure Test
and reaction time) were far from
significant. In short, the ensemble
of the results suggests a subtle
overall positive relationship
between neuropsychological per-
formance and violent physical ag-
gression in this sample of schizo-
phrenia subjects.

Discussion

As can be derived from table 3
and from Braun et al. (in press),
the schizophrenia sample subjects
were clearly impaired at the gen-
eral neuropsychological level. Al-
though this group of outpatients
was neuropsychologically impaired
at a level typical of schizophrenia
outpatients (Goldstein 1987; Taylor
and Abrams 1987), it seems rea-
sonable to assume that they were
quite functional in relation to the
samples of most of the studies of
violence in persons with schizo-
phrenia cited in the introduction,
because these outpatients were
functional enough to participate in
a lengthy assessment requiring
good cooperation.

As for the relationship between
violence and cerebral impairment
in schizophrenia, the results ob-
tained in this study seem at first
quite illogical. In fact, they suggest

a higher level of violence in the
more cognitively functional indi-
viduals, although often nonsignifi-
cantly. This sometimes significant
relationship persists even when the
effect of potentially confounding
variables has been statistically
removed. Such a finding does not
support other neurologically or
neuropsychologically oriented in-
vestigations (Krakowski et al. 1989;
Adams et al. 1990). We believe
that this finding could be related
to the rather high level of func-
tioning manifested by our subjects.
In the above-cited studies, subjects
had generally deteriorated more
profoundly and were more violent.
Evidence of the high level of func-
tioning of the present sample in-
cludes its low scores on the
PANSS subscales (see table 1, par-
ticularly the note). In contrast with
the present study, Krakowski et al.
(1989), for example, studied inpa-
tients who manifested a high inci-
dence of assaultiveness on psychi-
atric wards. We believe that this
type of violence may reflect a
highly impulsive, irritative, uncon-
trolled, and unplanned neurological
type of aggressivity not so fre-
quently seen in our relatively
functional outpatients.

This hypothetical explanation is
further supported by the findings
of Planansky and Johnston (1977),
which demonstrated that physical
aggression occurred much more
frequently in schizophrenia subjects
who showed adequate social ad-
justment between hospitalizations
than in continuously incapacitated
individuals. Likewise, Roy et al.
(1987) reported that violent schizo-
phrenia outpatients performed sig-
nificantly better on performance
subtests of the WAIS than non-
violent schizophrenia outpatients.
In light of all previous findings,
the present findings suggest that

whereas schizophrenia inpatient
violence may be neurologically
based, schizophrenia outpatient vi-
olence is not necessarily so. Fur-
thermore, outpatient violence oc-
curred unequivocally more in the
least cognitively impaired cases.
We were not able to link the phe-
nomenon to any other variable (al-
coholism, drug abuse, age, educa-
tion, neuroleptic medication, etc.).
Nor could the presence of an
additional diagnosis of antisocial
personality account for it, even
though such patients usually show
less deterioration in the premorbid
level of functioning (Schanda et al.
1992). The prevalence of the "anti-
social personality" subdiagnosis in
the present sample (42%) seems
high. Our guess is that some of
this prevalence is due to referring
psychiatrists' awareness of the
goals of the present investigation,
and some to exclusion of totally
nonviolent cases. Finally, we sus-
pect that prevalence of "antisocial
personality" concomitant with
schizophrenia may have been un-
derinvestigated and underreported
in the schizophrenia literature.

In people with schizophrenia
who are unable to live in any
community setting (i.e., chronic in-
patients), a more "neurological"
type of aggressivity is probably
more frequently observed. This
type of violence could manifest it-
self in outbursts of assaultive be-
havior on an almost daily basis
and is probably related to a low
threshold of frustration tolerance
and to the severity of the symp-
toms. Conversely, violent aggres-
siveness was not so prevalent in
the present sample, making signifi-
cant correlations more difficult to
achieve.

It thus appears essential to focus
very carefully on the description
of the type of violence one is con-
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sidering in any attempt to relate it
to neuropsychological or neurologi-
cal impairment. It seems just as
important to distinguish outpa-
tients from inpatients in this re-
search domain. Further, it is neces-
sary to beware of selection bias,
even within the outpatient sam-
ples. For example, atypically more
violent outpatients, contrary to the
present sample, manifest a signifi-
cant negative correlation between
neuropsychological performance
and level of violence (Adams et al.
1990). A wide range of different
antisocial behaviors can be man-
ifested by a great diversity of indi-
viduals who, although in the same
diagnostic category, exhibit varying
levels of preserved functioning.
This important heterogeneity of in-
dividuals and behaviors adds fur-
ther complexity to the already dif-
ficult task of relating cognitive or
emotional dysfunctions to anatomi-
cal cerebral substrates.

These findings and interpreta-
tions also indicate that the etiology
of outpatient schizophrenia vio-
lence requires further research.
One hypothesis to be pursued is
the following. In the context of
massive deinsritutionalization of
patients with psychoses in indus-
trialized countries, the highest
functioning patients may have
more social contact, "social" drink-
ing, and drug abuse in public. The
low-functioning ones will probably
avoid social contact and, conse-
quently, substance abuse. Ag-
gressiveness will be higher in the
high-functioning ones, not because
of an intrinsic (endogenous) deter-
minant, but because of greater ex-
posure to aggression-provoking sit-
uations (i.e., interpersonal conflicts)
aggravated by disinhibition result-
ing from substance abuse. How-
ever, within the range of extreme
outpatient violence, the reverse re-

lationship may prevail, brain in-
sults then being a major source of
variance. To test such a hypothe-
sis, less stringent exclusion criteria
would have to be used—particu-
larly inability to complete such a
lengthy and complex assessment
procedure as the one used in the
present investigation—and the
higher end of the range of out-
patient violence would have to
be actively sampled.

References

Adams, J.J.; Meloy, J.R.; and Mor-
itz, M.S. Neuropsychological defi-
cits and violent behavior in incar-
cerated schizophrenics. Journal of
Nervous and Mental Disease,
178:253-256, 1990.

Anderson, S.W.; Jones, R.D.;
Tranel, A.P.; Tranel, D.; and
Damasio, H. Is the Wisconsin Card
Sorting Test an index of frontal
lobe damage? [Abstract] journal of
Clinical and Experimental Neuropsy-
chology, 12:80, 1990.

Barber, J.W.; Kerler, R.; Kellog,
E.J.; Godleski, L.S.; Glick, J.L.;
Hundley, P.L.; and Vieweg, W.V.R.
Clinical and demographic charac-
teristics of chronic inpatients: Im-
plication for treatment and re-
search. British Journal of Psychiatry,
142:256-263, 1986.

Benton, A.; Hamsher, K.; Varney,
R.N.; and Spreen, O. Contributions
to Neuropsychological Assessment: A
Clinical Manual. London, England:
Academic Press, 1983.

Blumer, D., and Benson, D.F. Per-
sonality changes with frontal and
temporal lobe lesions. In: Benson
D.F., and Blumer, D., eds. Psychi-
atric Aspects of Neurologic Disease.
New York, NY: Grune & Stratton,
1975. pp. 151-170.

Braun, C.M.J.; Hodgins, S.;
Lapierre, D.; Toupin, J.; Leveillee,
S.; and Constantineau, C. Neuro-
logical soft signs in schizophrenia:
Are they related to negative or
positive symptoms, neuropsycho-
logical performance, and violence?
Archives of Clinical Neuropsychology,
in press.

Brizer, D.A.; Convit, A.; and
Krakowski, M. A rating scale for
reporting violence on psychiatric
wards. Hospital and Community
Psychiatry, 38:769-770, 1987.

Collin, I., and Braun, C.M.J., The
History of Aggressiveness Protocol.
Montreal, Canada: Cahier de re-
cherche de l'lnstitut Psychiatrique
Philippe Pinel de Montreal, 1994.

Convit, A.; Jaeger, J.; and Lin, S.
Prediction of violence in psychiat-
ric inpatients. In: Moffitt, T.E., and
Mednick, S.A., eds. Biological Con-
tributions to Crime Causation.
Amsterdam, The Netherlands: Mar-
tinus Nijhoff, 1988. pp. 223-245.

Crown, S. An experimental study
of psychological changes following
prefrontal lobotomy. Journal of
General Psychology, 47:3-41, 1952.

Cummings, J.L. Clinical Neuropsy-
chiatry. New York, NY: Grune &
Stratton, 1985.

Drewe, E.A. Go-no-go learning af-
ter frontal lobe lesions in humans.
Cortex, 11:8-16, 1975.

Endicott, J., and Spitzer, R.L. A
diagnostic interview: The Schedule
for Affective Disorders and Schizo-
phrenia. Archives of General Psychi-
atry, 35:837-844, 1978.

Eslinger, P.J., and Grattan, L.M.
"Influence of Organizational Strat-
egy on Neuropsychological Per-
formance in Frontal Lobe Pa-
tients." Presented at the Annual
Meeting of the International

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/21/2/253/1857127 by guest on 24 April 2024



VOL 21, NO. 2, 1995 261

Neuropsychological Society, Or-
lando, FL, February 1990.
Fottrell, E. A study of violent be-
haviour among patients in psychi-
atric hospitals. British Journal of
Psychiatry, 136:216-221, 1980.
Fuster, J.M. The Prefrontal Cortex.
New York, NY: Raven Press, 1989.
Goldstein, G. The neuropsychology
of schizophrenia. In: Grant, I., and
Adams, K.M., eds. Neuropsychologi-
cal Assessment of Neuropsychiatric
Disorders. New York, NY: Oxford
University Press, 1987. pp. 147-171.

Gow, L., and Ward, J. The Porteus
Maze Test in the measurement of
reflection /impulsivity. Perceptual
and Motor Skills, 54:1043-1052,
1982.

Heath, R.G. Psychosis and epi-
lepsy: Similarities and differences
in the anatomic-physiological sub-
strate. Advances in Biological Psy-
chiatry, 8:106-116, 1982.

Heaton, R.K. Wisconsin Card Sort-
ing Test Manual. Odessa, TX: Psy-
chological Assessment Resources,
1981.

Hecaen, H., and Ruel, J. Sieges le-
sionnels intrafrontaux et fluence
verbale. Revue Neurologique,
137:277-284, 1981.
Heinrichs, R.W. Frontal cerebral
lesion and violent incidents in
chronic neuropsychiatric patients.
Biological Psychiatry, 25:174-178,
1989.

Henn, F.A.; Herjanic, M.; and
Vanderpearl, R.H. Forensic psychi-
atry: Diagnosis and criminal re-
sponsibility. Journal of Nervous and
Mental Disease, 162:423-429, 1976.

Karson, C, and Bigelow, L.B. Vio-
lent behavior in schizophrenic in-
patients. Journal of Nervous and
Mental Disease, 175:161-164, 1987.

Kay, S.R.; Fiszbein, A.; and Opler,
L.A. The Positive and Negative

Syndrome Scale (PANSS) for schiz-
ophrenia. Schizophrenia Bulletin,
13(2):261-269, 1987.

Kay, S.R.; Opler, L.A.; and Linden-
mayer, J.P. Reliability and validity
of the Positive and Negative Syn-
drome Scale for schizophrenia.
Psychiatry Research, 23:99-110, 1988.

Krakowski, M.I.; Convit, A.; Jaeger,
J.; Lin, S.; and Volavka, J. Neuro-
logical impairment in violent schiz-
ophrenic inpatients. American Jour-
nal of Psychiatry, 146:849-853, 1989.

Lee, H.K.; Villar, O.; Juthani, N.;
and Bluestone, H. Characteristics
and behavior of patients involved
in psychiatric ward incidents. Hos-
pital and Community Psychiatry,
40:1295-1297, 1989.

Lewis, D.O.; Shanok, S.S.; Grant,
M.; and Ritvo, E. Homicidally ag-
gressive young children: Neuro-
psychiatric and experiential cor-
relates. American Journal of
Psychiatry, 140:148-153, 1983.

Lewis, D.O.; Shanok, S.S.; Pincus,
J.H.; and Glaser, G.H. Violent ju-
venile delinquents: Psychiatric,
neurological, psychological and
abuse factors. Journal of the Ameri-
can Academy of Child Psychiatry,
18:307-319, 1979.

Link, B.G. The violent and illegal
behavior of mental patients recon-
sidered. American Sociological Re-
view, 57:275-292, 1992.

McFie, J., and Thompson, J.A. Pic-
ture arrangement: A measure of
frontal lobe function. British Jour-
nal of Psychiatry, 121:547-552, 1972.

Merriam, A.E.; Kay, S.R.; Opler,
L.A.; Kushner, S.F.; and Van
Praag, H.M. Neurological signs
and the positive-negative dimen-
sion in schizophrenia. Biological
Psychiatry, 28:181-192, 1990.

Milner, B. Some effects of frontal
lobectomy in man. In: Warren,

J.M., and Akert, K., eds. The
Frontal Granular Cortex and Be-
havior. New York, NY: McGraw
Hill, 1964. pp. 313-324.

Noble, P., and Rodger, S. Violence
by psychiatric inpatients. British
Journal of Psychiatry, 155:384-390,
1989.

Odejide, A.O. Some clinical aspects
of criminology: A study of crimi-
nal psychiatric patients at the Lan-
toro Psychiatric Institution. Ada
Psychiatrica Scandinavica, 63:208-
224, 1981.

Osterrieth, P.A. Le test de copie
d'une figure complexe. Archives de
Psychologie, 30:206-356, 1944.

Petrie, A. A comparison of the
psychological effects of different
types of operations on the frontal
lobes. Journal of Mental Science,
98:326-329, 1952.

Planansky, K., and Johnston, R.
Homicidal aggression in schizo-
phrenic men. Ada Psychiatrica
Scandinavica, 55:65-73, 1977.
Porteus, S.D. Porteus Maze Test:
Fifty Years' Application. Palo Alto,
CA: Pacific Books, 1965.

Quitkin, F.; Rifkin, A.; and Klein,
D.F. Neurologic soft signs in schiz-
ophrenia and character disorders.
Archives of General Psychiatry,
33:845-853, 1976.

Reitan, R.M., and Davidson, L.A.
Clinical Neuropsychology: Current
Status Card Applications. Wash-
ington, DC: Winston and Sons,
1974.

Roy, S.; Herrera, J.; Parent, M.;
and Costa, J. Violent and nonvio-
lent schizophrenic patients: Clinical
and developmental characteristics.
Psychological Reports, 61:855-861,
1987.

Schanda, H.; Foldes, P.; Topitz, A.;
Field, R.; and Knecht, G. Premor-
bid adjustment of schizophrenic

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/21/2/253/1857127 by guest on 24 April 2024



262 SCHIZOPHRENIA BULLETIN

criminal offenders. Ada Psychiatrica
Scandinavica, 86:121-126, 1992.
Siomopoulos, V. Psychiatric diag-
nosis and criminality. Psychological
Reports, 42:559-562, 1978.

Spitzer, R.L.; Endicott, J.; and
Robins, E. Research diagnostic cri-
teria: Rationale and reliability. Ar-
chives of General Psychiatry, 35:773-
782, 1978.
Swanson, J.W.; Holzer, C.E.; Ganju,
V.K.; and Tsutomu, R. Violence
and psychiatric disorder in the
community: Evidence from the
Epidemiologic Catchment Area sur-
veys. Hospital and Community Psy-
chiatry, 41:716-770, 1990.

Taylor, M.A., and Abrams, R. Cog-
nitive impairment patterns in
schizophrenia and affective disor-
der, journal of Neurology and Psy-
chiatry, 50:895-899, 1987.

Tow, M.P. Personality Changes Fol-
lowing Frontal Leucotomy. A Clini-
cal and Experimental Study of the
Functions of the Frontal Lobes in

Man. London, England: Oxford
University Press, 1955.
Tremblay, L.F., and Hodgins, S.
Etude pr£liminaire: Developpement
de la grille d'histoire d'agression
contre les personnes. Cahier de re-
cherche de I'Institut Psychiatrique
Philippe Pinel de Montreal, 23:1-82,
1988.
Wechsler, D. Wechsler Adult Intel-
ligence Scale-Revised Manual. New
York, NY: Psychological Corpora-
tion, 1981.

Yesavage, J.A. Inpatient violence
and the schizophrenic patient. Acta
Psychiatrica Scandinavica, 67:353-
357, 1983.

Acknowledgments

We are indebted to Sebastien
Lapierre for his technical support;
to the Conseil de Recherche en
Sciences Naturelles et en Genie
(Canada) for providing a bursary
to the first author; and to the

Fonds Concerts d'Action et de Re-
cherche (Quebec) and again to the
Conseil de Recherche en Sciences
Naturelles et en Genie for funding
the second author. The third and
fourth authors were funded by the
Conseil Quebecois de la Recherche
Sociale.

The Authors

Dominique Lapierre, Ph.D., is
Clinical Neuropsychologist, Claude
M.J. Braun, Ph.D., is Professor of
Neuropsychology, and Sheilagh
Hodgins, Ph.D., is Professor of
Psychology, Departement de Psy-
chologie, Universite de Montreal,
Canada; Jean Toupin, Ph.D., is As-
sociate Professor in Special Educa-
tion, Suzanne Leveillee, Ph.D., is
Clinical Psychologist, and Celine
Constantineau, M.A., is Neuropsy-
chologist, Institut Psychiatrique
Philippe Pinel de Montreal,
Canada.

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/21/2/253/1857127 by guest on 24 April 2024


