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Objective: The authors examined the re-
lationship between treatment with cloza-
pine and rates of arrest of psychotic out-
patients with criminal histories.

Method: Patients who had been given a
DSM-1IV psychotic diagnosis were selected
from an urban outpatient clinic database.
Background checks performed on 360 pa-
tients identified 165 (45.8%) with positive
criminal histories in Massachusetts. The
authors reviewed the charts of these
patients to determine several variables,
including whether and when they had re-
ceived clozapine. A Poisson regression
model was used to regress arrest rates
against the variables of age, sex, onset of
iliness, birth cohort, and clozapine treat-
ment. Risk ratios (i.e., percent change in
arrest rates) were then calculated by com-
puting the exponential of the Poisson re-
gression coefficients.

Results: The 165 patients included in the
analysis had a total of 1,126 arrests. The
mean number of arrests was 6.8. Differ-
ences were found between the 65 pa-
tients who received clozapine and the
100 patients who did not in number of ar-
rests, sex, and onset of illness. The regres-
sion revealed significantly higher arrest
rate estimates associated with more re-
cent birth cohort (4.8%) and with onset of
iliness (64.6%) and lower arrest rate esti-
mates associated with higher levels of ed-
ucation (11.6%), receiving clozapine
(32.6%), and receiving clozapine during
specific periods of time (68.9%).

Conclusions: Clozapine’s effect on arrest
rates in this group of patients is large
enough to warrant further investigation.
The data indicate that clozapine may re-
duce recidivism in subjects with criminal
histories who are in need of antipsychotic
medication.

(Am J Psychiatry 2001; 158:270-274)

r]?he relationship between the mental health system
and the criminal justice system is not fully understood.
Studies conducted before deinstitutionalization showed
that the mentally ill commit crimes at similar or lower
rates than the general population (1, 2). More recent stud-
ies have demonstrated higher rates of criminal behavior
for the mentally ill than for those who are not mentally ill
(3, 4), prompting the question of whether criminalization
of the mentally ill has occurred (5). In 1939, after noting
that a rise in inpatient psychiatric populations corre-
sponded with a decline in penal populations, Penrose (6)
suggested that society tolerates a finite level of aberrant
behavior, resulting in confinement of those whose behav-
iors exceed this limit. In society today a converse trend is
apparent; studies indicate that between 6% and 15% of
those incarcerated suffer from a major mental illness (7).

Studies examining factors contributing to arrests of the
mentally ill have demonstrated four points. First, socio-
economic and demographic factors associated with an in-
creased rate of crime in the general population are associ-
ated with crime in the mentally ill as well. These include
youth, male sex, and low socioeconomic status (8) as well
as history of previous arrests (9). Second, people with ma-
jor mental illness who are arrested are likely to be non-
compliant with medication (4) and exhibiting symptoms
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at the time of the offense (10). Third, people who have had
multiple psychiatric admissions are more likely to be ar-
rested (11). Finally, substance abuse is a predictor of crim-
inal history among psychotic patients (8).

Few studies have examined the impact of treatment on
recidivism, and, to our knowledge, none has looked at a
specific agent in relationship to criminal behavior in psy-
chotic illness. The atypical antipsychotic clozapine has
been found to possess properties that would be expected
to reduce criminal behavior in the mentally ill. Specifi-
cally, compared with conventional antipsychotics, cloza-
pine is associated with lower rates of hospitalization (12),
higher rates of treatment compliance (13), and less violent
and aggressive behavior (14). In addition, case reports (15)
and one retrospective study (16) have noted a decrease of
substance abuse in patients with both a psychotic disor-
der and a substance abuse disorder who were treated with
clozapine.

In the present study, we investigated the arrest rate of
patients with psychotic illness who were treated in an ur-
ban mental health clinic. Specifically, our hypothesis was
that clozapine treatment would reduce arrest rates. We
generated this hypothesis in the course of working on a
court evaluation unit, where we noticed that none of the

Am | Psychiatry 158:2, February 2001



patients who were being arrested and subsequently re-
ferred for forensic evaluation were receiving clozapine.

Method
Study Group

The Freedom Trail Clinic is an outpatient mental health clinic
in an urban community. Five hundred fifty patients are followed
through this clinic, which has a catchment area of 160,000 people.
Typically, the clinic population consists of patients with low so-
cioeconomic status who have chronic mental illnesses.

After the study was approved by our institutional review board,
the names, birth dates, and Social Security numbers of all pa-
tients given a DSM-1V diagnosis of psychotic disorder were ob-
tained from the database of the clinic. The diagnoses included
were schizophrenia (all types), bipolar illness, depression with
psychotic features, substance-induced psychotic disorder, psy-
chosis secondary to a general medical condition, delusional dis-
order, brief and shared psychotic disorder, and psychosis not oth-
erwise specified. This search yielded 378 patients followed at the
clinic who had been given a psychotic diagnosis.

The names, birth date, and Social Security numbers of these
patients were submitted to the Commonwealth of Massachusetts
Criminal History Systems Board in compliance with the regula-
tions pertaining to research (803 CMR 8:01-8:03). These regula-
tions allow for criminal background checks to be performed in
the Commonwealth of Massachusetts, without consent, provided
the research is conducted for valid educational, scientific, or
other public purposes. Researchers are held to a strict standard
for maintaining subject anonymity; therefore, only one investiga-
tor (W.G.E) had access to the criminal background data.

The criminal background data included the dates of arrests in
Massachusetts as well as the nature and disposition of the charges.
All background checks that indicated an arrest for criminal activity
were verified to ensure that they contained the correct demo-
graphic information. However, we were unable to determine the
rate of false negatives, which may occur using background checks
as an instrument to determine outcome. We must assume that a
small but distinct percentage of false negatives occurred because
of clerical errors, the use of aliases, computer errors, and the like.
We did not feel that this would influence our study substantially
because we were interested in repeat offenders.

Of the 378 names submitted, data were missing for one and 17
were not fully processed by the Criminal Histories Systems Board,
leaving 360 subjects on whom background checks were per-
formed. Of these, 175 (48.6%) had at least one previous arrest.

A review was then conducted of the charts of these 175 pa-
tients. Data gathered included date of birth, race, sex, psychiatric
diagnosis, date of onset of illness, and level of education. The
dates of treatment with clozapine were also obtained for the pa-
tients who received this medication. These data were gathered
from the charts of the patients in the study group by one of us
(C.C)) to ensure reliability. Of the initial 175 patients, 10 were seen
at the clinic less than twice and were excluded from the study.
Data were analyzed for 165 patients; 65 (39.4%) of these patients
had been treated with clozapine.

Subjects were considered to have an arrest point on a given
date on the basis of the criminal background check. Dates that
contained multiple charges were counted as one arrest point.

Data Analysis

Demographic characteristics were examined for differences be-
tween the 100 patients who had never received treatment with
clozapine and the 65 who had received this medication. Chi-
square tests were used when comparing categorical variables, and
two-tailed Student’s t tests were used for continuous variables.
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TABLE 1. Demographic Characteristics of 165 Psychotic Pa-
tients With Criminal Histories and of Subgroup of These Pa-
tients Who Were Treated With Clozapine

Patients
Treated With
All Patients Clozapine
(N=165) (N=65)
Characteristic N % N %
Sex
Male 116 70.3 52 80.0
Female 49 29.7 13 20.0
Race
Caucasian 139 842 59 90.8
African American 20 122 3 4.6
Hispanic 6 3.6 3 4.6
Education
Less than high school 55 333 21 323
High school, General Equivalency
Diploma, or vocational 66 40.0 28 43.1
Some college 21 12.7 7 10.8
College degree 18 10.9 6 9.2
Graduate school 5 3.0 3 4.6

To address the question of influences on criminal behavior, ar-
rest rates were regressed against several predictor variables in a
longitudinal Poisson regression model. To determine arrest rate,
we divided each subject’s course into 2-year intervals starting at
his or her 18th birthday. In addition, an interval was further di-
vided if the subject changed status within the interval with re-
gard to the variables of interest (i.e., onset of the diagnosed ill-
ness, start of treatment with clozapine, end of treatment with
clozapine, or end of the study period). The number of arrests of
each subject was counted for each interval. Those counts were
considered as Poisson-distributed and regressed against covari-
ates of interest (the SAS procedure GENMOD was used) with ex-
changeable correlation (compound symmetry) of observations
for the same subject. The exchangeable correlation structure as-
sumes that each subject has his or her own specific arrest rate,
which is then modified by factors such as age, onset of illness,
and treatment.

The predictor variables in our Poisson regression model in-
cluded age, sex, onset of illness, birth cohort, education level, and
clozapine treatment. A risk ratio (i.e., percent change in arrest
rates) was then calculated by computing the exponential of the
regression coefficient (%[A]l=[exp(coefficient)-1] x 100), which is
similar to the way odds ratios are the exponential of logistic re-
gression coefficients (17). We were unable to assess for changes in
the nature of the charges because of the complexity that it would
have added to the regression.

Results

Characteristics of the Study Group

The 165 patients with a positive criminal history in Mas-
sachusetts had a total of 1,126 arrests. The demographic
characteristics of these patients are shown in Table 1. The
mean number of arrests was 6.8 (SD=8.1, range=1-47, me-
dian=4, mode=1 [the mode occurred 36 times]). The per-
centage of subjects with one arrest was similar in the cloz-
apine-treated group (21.5% [N=14]) and the group that
had not received clozapine (22.0% [N=22]). The mean
number of arrests of the 65 patients who received cloza-
pine was 5.1 (§D=4.8, range=1-23, median=4, mode=1).
The mean number of arrests of the 100 patients who had
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REDUCTION IN ARREST RATES

FIGURE 1. Distribution of Arrest Data for 165 Psychotic Patients With Criminal Histories Who Were or Were Not Treated

With Clozapine
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TABLE 2. Poisson Regression Analysis of Influence of Demographic and Clinical Variables on Arrest Rate of 165 Psychotic

Patients With Criminal Histories

Variable Regression Coefficient Standard Error p Percent Change 95% CI?

Sex -0.41 0.25 0.10 -33.4 -59.1t0 8.3
Age —-0.02 0.01 0.15 —1.5b -3.61t0 0.6
Birth cohort effect 0.05 0.01 0.0001 4.8 24t073
Education -0.12 0.02 0.0001 -11.6 -15.6to -7.4
Onset of illness 0.50 0.20 0.01 64.6 11.9to 142.2
Before clozapine treatment¢ -0.39 0.18 0.02 -32.6 -52.11t0-5.0
Clozapine treatment -1.17 0.24 0.0001 -68.9 -80.7 to 49.8

a Confidence intervals for percent change.
b Represents change in arrest rate per year.

¢ Represents difference in arrest rates of the 65 patients in the clozapine-treated group before they received the drug.

not received clozapine was 7.9 (SD=9.5, range=1-47, me-
dian=4, mode=1). This skew of the arrest data toward
lower numbers of arrests can be seen in Figure 1. The ar-
rest data are presented for descriptive purposes. Individ-
ual arrest counts were not adjusted for length of the time
window. This is best seen in the Poisson regression analy-
sis (i.e., in the descriptive statistics, one arrest in a 2-year
interval would be viewed the same as one arrest in a 6-
month interval).

The mean age of all 165 patients was 43 years (SD=9.3);
according to analysis of variance (ANOVA), patients who
had or had not received clozapine did not differ in age (F=
0.104, df=1, 163, n.s.). Men were more likely than women
to have received clozapine (x?=4.8, df=1, p<0.03), and Cau-
casian patients were more likely than African American or
Hispanic patients to have received this medication, al-
though the group sizes of the last two categories were
small (x*=5.8, df=2, p<0.06). Date of onset of illness could
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be determined for only 161 patients. Those treated with
clozapine had a younger mean age at illness onset, 21.4
(SD=5.7) versus 23.9 (SD=8.7) (F=3.96, df=1, 159, p<0.05).
No difference was found in level of education between the
patients who did or did not receive clozapine.

Arrest Rates

The results from the Poisson regression of arrest rate
against age, sex, onset of illness, birth cohort, education
level, and clozapine treatment are shown in Table 2. All co-
efficients were in the expected direction, and all were ad-
justed for the other predictors in the model. A decrease of
approximately 2% per year in arrests was observed for the
entire study group; this was not statistically significant but
was left in the model because previous studies have dem-
onstrated an association between age and number of
arrests (18).
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TABLE 3. Poisson Regression Analysis of Influence of Demographic and Clinical Variables on Arrest Rate of 52 Psychotic
Men With Criminal Histories Who Were Treated With Clozapine After 19802

Variable Regression Coefficient Standard Error p Percent Change 95% CIP
Age 0.01 0.04 0.90 0.5¢ -7.0t0 8.8
Education -0.12 0.04 0.002 -11.3 -17.8t0 4.2
Birth cohort effect 0.08 0.04 0.08 8.0 -1.0t0 17.7
Onset of illness 0.13 0.41 0.75 13.6 —48.8t0 152.0
Clozapine treatment -0.85 0.50 0.09 -57.1 -83.8t0 13.6

2 The first arrest was dropped from this analysis to select for recidivism.

b Confidence intervals for percent change.
¢ Represents change in arrest rate per year.

The significant birth cohort effect indicates that pa-
tients born in earlier decades had fewer arrests indepen-
dent of age. This is consistent with other studies that have
examined this effect (19). A 65% increase in arrest rates
was observed to coincide with the onset of the illness.
Higher education levels were significantly associated with
lower arrest rates.

Breaking the study group down into those treated with
clozapine and those who did not receive clozapine re-
vealed two findings. First, before receiving this medica-
tion, the patients who received clozapine had lower rates
of arrest than the patients who never received clozapine.
Second, the arrest rates of the patients taking clozapine
were significantly lower while they were taking the drug
than before they were given the drug.

Finally, in an attempt to address the confounding fac-
tors of sex, birth cohort, the fact that clozapine was not in
use until the late 1980s, and the large number of individu-
als with only one arrest in the study group, we reanalyzed
a subset of the data. This subset consisted of data for men
who were receiving clozapine, after the year 1980, with the
first arrest dropped to select for recidivism. Data for 52
men were included in this analysis. As shown in Table 3,
the results of this analysis are similar to the results for en-
tire data set but with less statistical significance because of
the reduced group size.

Discussion

To our knowledge, this study is the first to look at the ef-
fect of a single agent on criminal behavior of patients with
psychotic illness. Within the limitations of the study, ar-
rests appeared to decrease for patients taking clozapine.
The reduction in arrest rates after patients started to take
the drug was significant after age, sex, birth cohort, onset
of illness, and education were controlled for.

Several confounding variables complicate the attribu-
tion of lower arrest rates to clozapine. Because treatment
with clozapine demands weekly or biweekly blood draws,
it is possible that one of the reasons these patients were
selected for clozapine treatment was their greater compli-
ance with treatment. Consistent with this possibility, be-
fore they started to take clozapine, patients in the cloza-
pine group had lower mean arrest rates than the patients
who never received the drug. However, clozapine pro-
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duced a significant reduction in arrest rates above and be-
yond the baseline group effect.

It is possible that the clozapine treatment system rather
than clozapine’s pharmacological effect contributed to the
reduction in arrest rates because the treatment system in-
cludes frequent check-ins with a clinician. It could also be
argued that improvements in cognition and organization
associated with clozapine do not prevent criminal behav-
ior but prevent getting arrested for such behavior. Al-
though we do not believe this was a factor, it highlights
problems that arise when using arrests as a measure of
criminal behavior. It is difficult to prove our assumption
that each patient has his or her own arrest rate modified by
factors such as treatment, illness, and age. Arrests are the
result of multiple factors and may not be a particularly
valid measure of criminal behavior. The police officer on
the scene makes the decision as to whether a person is ar-
rested or brought to a hospital. This decision is influenced
by a complex interaction between the severity of mental
illness overtly demonstrated by the suspect and the sever-
ity of the crime (20).

The regression of clozapine treatment was confounded
by age because many of the patients treated with cloza-
pine received treatment through the end of the study. This
factor is corrected for somewhat by including patients
who did not receive clozapine in the age regression, allow-
ing us to look at the age effect with less influence by treat-
ment. In addition, we did not take into account the
amount of time spent incarcerated or in the hospital,
when the patients would not be counted as receiving cloz-
apine and would have lower arrest rates due to less oppor-
tunity. This would bias the data toward reducing the effect
of clozapine on arrest rates.

To the degree that clozapine reduces hospitalization
rates, it increases the time that an individual patient is at
risk for arrest, which would further diminish our ability to
detect a pharmacological effect of clozapine on criminal
behavior. Alternatively, at least one study (11) has identi-
fied lifetime number of arrests as being positively associ-
ated with lifetime number of psychiatric hospitalizations,
so reducing hospitalization rates with clozapine may re-
duce arrest rates.

Further complicating the interpretation of our results is
the fact that we were not able to include a variable for pa-
tients with both a psychotic illness and a substance abuse

273



REDUCTION IN ARREST RATES

disorder. This is potentially quite important because sub-
stance abuse is a well-known contributor to criminal be-
havior. As noted, clozapine has the potential to reduce
substance abuse in patients with both a psychotic illness
and a substance abuse disorder (16). In addition, a recent
study (21) has demonstrated that patients with both
schizophrenia and a substance abuse disorder have
shorter hospitalizations and more rapid improvement
than patients with schizophrenia who do not have a sub-
stance abuse disorder. This is another important indicator
that patients with substance abuse disorders respond dif-
ferently to standard treatments.

The most important limitations of this study arise from
the retrospective, naturalistic design. Because arrests are
relatively infrequent events, a large, prospective, random-
ized trial of substantial duration will be necessary to pro-
vide a more rigorous test of our hypothesis.

Several points in our results bear further discussion. The
observation that arrest rates increase by 65% after the on-
set of mental illness is an important one. This would seem
to indicate that illness is playing some role in the arrests of
these patients. We also observed a significant birth cohort
effect, which predicts that a 20-year-old with psychosis in
1980 would be more likely to be arrested than a 20-year-
old with psychosis in 1950. Taken together, these two ob-
servations further support the idea that criminalization of
mental illness occurred during the period for which arrest
data were available.

In conclusion, the effect of clozapine on arrest rates is
large enough to warrant further investigation and to make
some preliminary statements about treatment in patients
with psychotic illness who have histories of criminal be-
havior. Our data indicate that clozapine may reduce recid-
ivism in a criminal population in need of antipsychotic
medication. Unfortunately, due to financial consider-
ations, there is a propensity to underuse clozapine in cor-
rectional settings (22). The apparent reduction in criminal
behavior associated with clozapine treatment is an impor-
tant factor that requires further study. If it is replicated, it
should be weighed carefully in the consideration of treat-
ment options for forensic patients with psychosis.
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