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Specific Major Mental Disorders and Criminality: A 26-Year
Prospective Study of the 1966 Northern Finland Birth Cohort

Jari Tiihonen, M.D., Ph.D., Matti Isohanni, M.D., Ph.D.,
Pirkko Räsänen, M.D., Ph.D., Markku Koiranen, and Juha Moring, M.D., Ph.D.

Objective: The purpose of the study was to examine the quantitative risk of criminal behav-
ior associated with specific mental disorders. Method: An unselected 1966 birth cohort
(N=12,058) in Northern Finland was prospectively studied until the end of 1992. The inves-
tigation started during the mothers’ pregnancy, and the data on the subjects’ family charac-
teristics, mental and physical development, living habits, psychiatric morbidity, and criminal
records were gathered at various times. Results: The prevalence of offenses was the highest
among males with alcohol-induced psychoses and male schizophrenic subjects with coexisting
alcohol abuse, and more than half of the schizophrenic offenders also had problems with
alcohol. Eleven (7%) of the 165 subjects who committed violent crimes were diagnosed as
psychotic. Male schizophrenic subjects had a moderately high risk for violent offenses, but the
risk for other types of crimes was not elevated significantly. Odds ratios for criminal behavior
were adjusted according to the socioeconomic status of the childhood family and were the
same as or slightly lower than the crude odds ratios for all disorders except schizophrenia and
mood disorders with psychotic features. Conclusions: The results indicate that the risk of
criminal behavior was significantly higher among subjects with psychotic disorders, even
though the socioeconomic status of the childhood family was controlled. The higher risk for
violent behavior was associated especially with alcohol-induced psychoses and with schizo-
phrenia with coexisting substance abuse. The results suggest that schizophrenia without sub-
stance abuse may also be associated with a higher risk of offenses, but this finding is tentative
and requires further investigation.
 (Am J Psychiatry 1997; 154:840–845)

W hen the criminality of psychiatric patients is
studied, it is difficult to obtain unbiased sam-

ples. The samples usually represent a relatively small
proportion of offenders. For example, in the United
States, about 8,000 homicides (30%) remain unsolved
every year (1), and because of the lack of comprehen-
sive registers, it is difficult to study those offenders who
have been caught. The results from several studies of
prison inmates and homicide offenders (2–8) suggest
that the prevalence of psychiatric disorders is higher
among offenders than in the general population. How-
ever, the subjects examined in these studies represent

only a portion of all offenders, and therefore the results
are biased. It has been observed that crime rates, espe-
cially for violent offenses, are higher among ex-mental
patients (9–14). Since serious crimes are quite an infre-
quent phenomena, the follow-up periods should be
long enough to detect sufficient offenses for statistical
analysis. In addition, most of these studies had meth-
odological weaknesses: the samples did not remain in-
tact until the end of the follow-up period, and the diag-
noses were not validated.

Access to comprehensive central registers permits
studies of the prevalence of criminality among unse-
lected birth cohorts. The results of a Danish study,
which had 23-year (criminal records) and 26-year
(medical records) follow-up periods, showed that pa-
tients with psychotic disorders and histories of sub-
stance abuse were more likely to be registered for a
criminal offense than were subjects without a mental
disorder, but no relative risks were calculated (15).
Hodgins (16) studied the quantitative association of
mental disorders and criminality in a Swedish birth co-
hort. In that 30-year follow-up study, the association
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was investigated for the first time by using a large,
comprehensive sample and state-of-the-art epidemio-
logical and statistical methods to obtain odds ratios
and confidence intervals for each diagnostic group.
The results indicated that males with a major mental
disorder had a 2.5-fold risk for all criminal offenses
and a 4-fold risk for violent offenses when compared
with males without a mental disorder. However,
within the group with major mental disorders, there
was no differentiation among schizophrenia, major af-
fective disorders, paranoid states, and other psychoses,
and it was not possible to obtain odds ratios for spe-
cific mental disorders. The same kind of finding was
observed in a recent study with a larger cohort, but
because of diagnostic categorization no data on spe-
cific mental disorders were available (17).

To our knowledge, there have been no published re-
ports on the putative association between specific men-
tal disorders and criminal behavior, with the exception
of the results from a relatively selected sample of Finn-
ish homicidal offenders (7, 8). The aim of the present
study was to calculate, for the first time in an unse-
lected birth cohort, odds ratios for the risk of criminal,
and especially violent, behavior among subjects with
DSM-III-R diagnoses for specific major mental disor-
ders. This was done to test the hypothesis that subjects
with specific major mental disorders have a higher risk
of criminal behavior than subjects without a mental
disorder.

METHOD

The study design and data used have already been described in
detail (18–23). The original series consisted of 12,068 pregnant
women who gave birth to 12,058 live infants in the two north-
ernmost provinces of Finland during 1966; these births represented
96% of all births in that area during that year. Many social and
biological characteristics of the mother and family were recorded
during pregnancy, along with perinatal factors. The social status of
the family and health of the child were recorded with another ques-
tionnaire when the child was 14 years old (24). A family question-
naire was completed by 96.1% of the families. In addition, data on
the children’s health and development (taken from various morbid-
ity and mortality registers) were continuously recorded from birth
onward, up to the age of 26 (25).

Final case ascertainment was completed up to the end of 1993 from
the Finnish Hospital Discharge Register, which includes all patients
discharged from all hospitals in Finland. These data have demon-
strated good accuracy in research (26–28), and Keskimäki and Aro
(27) have found that the accuracy of the principal diagnosis of 339
cases of mental disorder was good: in 98% the medical record and
the Finnish Hospital Discharge Register had the same diagnosis. In
the second stage, the validity of major mental disorders was ensured
by hospital records and case notes. All hospital records were scruti-
nized. Clinical information was obtained from the case records and
was processed in two ways. First, the Operational Criteria Checklist
for Psychotic Illness (29) was completed, and the associated opera-
tional criteria program was used to provide diagnoses according to
DSM-III-R criteria. In addition, the clinical data were transferred to
a separate checklist to evaluate the DSM-III-R criteria for schizophre-
nia. Both the operational criteria and the DSM-III-R checklist diag-
noses were then rechecked against clinical records by two senior re-
searchers (M.I. and J.M.) in order to form a consensus and final
operational diagnosis based on the available information.

The reliability of diagnoses was ensured in the following way: both

of the senior researchers (M.I. and J.M.) participated in a cross-na-
tional reliability investigation of the Finnish Adoptive Family Study
of Schizophrenia (30), in which 40 case summaries of eight hierarchi-
cal categories were reviewed. The kappa for this approach (schizo-
phrenia diagnosis) was highly satisfactory (kappa=0.77–0.87). Inter-
rater reliability at all stages was high (kappa=0.64–0.94). If the
patient had had many hospitalizations or outpatient episodes, we
adopted a hierarchical approach and classified cases with the most
severe disorder over the subject’s lifetime (31). In this study, we used
narrowly defined “nuclear” cases of schizophrenia or DSM-III-R
code numbers 295.1–295.3, 295.6, and 295.9. We separated schizo-
phreniform disorder (code 295.40), schizoaffective disorder (code
295.70), and delusional disorder (code 297) in the schizophrenia
group.

The relevant data from criminal records were collected from files
maintained by the Ministry of Justice for those between 15 and 25
years of age. In the study group a total of 6,007 boys and 5,757 girls
were alive at the age of 15 years, and 5,636 boys and 5,217 girls were
living in Finland (32). Five hundred three of the male subjects and 53
of the female subjects had committed at least one crime resulting in a
criminal record by the end of 1992. Of the male subjects, 356 were
sentenced for severe traffic violations, which were the most common
crimes. A severe traffic violation was defined as an offense that re-
sulted in a prison sentence (the most common offense was gross en-
dangerment of other people’s health while driving under heavy alco-
hol intoxication). Of the males, 194 committed crimes against
property (theft, fraud, and treachery), which were the second most
common crimes. Violent crimes were considered to be homicides, as-
sault, robbery, arson, or violation of domestic peace. A total of 165
males committed such crimes. Other types of crime were disorderly
conduct and illegal sale or possession of alcohol or narcotics.

The sociodemographic variables included place of residence at the
time of birth, paternal socioeconomic status at the subject’s birth and
social mobility up to when the subject was age 14, and parental mari-
tal status (two-parent versus single-parent family). Socioeconomic
status at birth was classified by the father’s occupation (I and II=pro-
fessional, III=skilled worker, IV=unskilled worker, and V=farmer).

To find the subjects with a major mental disorder who were never
hospitalized, we also analyzed the outpatient registers of all of Fin-
land. We found only two additional cases of outpatient schizophrenia
through the end of 1993. These cases also passed the diagnostic vali-
dation process.

A logistic regression analysis was used to examine the association
between psychiatric disorder and criminal behavior; the interaction
effect of mental disorder and the father’s socioeconomic class on
criminal behavior was the response variable. At the first stage the
unadjusted odds ratio was calculated by including one psychiatric
disorder in the model at a time. At the second stage the adjusted odds
ratio was calculated by including the father’s socioeconomic class at
the subject’s birth, residence in a city, and one-parent family back-
ground in the model.

RESULTS

Of the 503 male offenders, 116 (23%) had a psychi-
atric diagnosis (27 had a major mental disorder), and
62% (N=72 of 116) of these subjects had committed
their first crime before being diagnosed as having a psy-
chiatric illness. Of the 5,636 male subjects, 351 had a
psychiatric diagnosis, and 86 had a major mental disor-
der. Of the 165 violent offenders, 11 (7%) were diag-
nosed as psychotic.

The demographic data and the effect of the highest
and the lowest classifications assessed by the father’s
occupation, along with the effect from place of resi-
dence (urban versus rural) and family structure (two-
parent versus single-parent family), are shown in table
1. There was no marked relationship between criminal-
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ity and socioeconomic status when the lowest and the
highest socioeconomic classes were compared with the
reference group (whose fathers were in socioeconomic
classes II, III, and V). The odds ratios were 1.5 (subjects
with mental disorders) and 1.3 (subjects without men-
tal disorders) in the lowest socioeconomic class and 0.6
(subjects with mental disorders) and 0.4 (subjects with-
out mental disorders) in the highest socioeconomic class.

Table 2 shows the number and prevalence of male
subjects with registered crimes among each diagnostic
group, as well as the odds ratios for crime and 95%
confidence intervals. Data on subjects with mental dis-
orders other than major mental disorders are not in-
cluded. The corresponding data for violent crimes are
shown in table 3, and for offenses against property in
table 4. Each table also shows the odds ratios and 95%
confidence intervals among subjects in each diagnostic
group, adjusted according to the socioeconomic status
of the individual’s childhood family. When the socio-
economic status was adjusted, all odds ratios of mental
disorders for criminality decreased or remained the
same, except for those of patients with schizophrenia
for violent offenses and mood disorders with psychotic
features for any offenses and violent offenses, which in-
creased slightly.

Forty-three female subjects had a diagnosis of major
mental disorder (25 with schizophrenia; 10 with schi-
zophreniform and schizoaffective disorders; none with
paranoid, schizoid, or schizotypal personality disorder;

three with mood disorders with psychotic features;
three with organic mental syndrome or disorder; and
two with paranoid or other psychosis).

Only one criminal offender among the female sub-
jects suffered from a major mental disorder (organic
mental syndrome or disorder). Thus, the prevalence of
offenders was 33.3% in this group (odds ratio=61.6,
95% confidence interval=5.5–693.0), whereas the
prevalence of offenders among women with no mental
disorders was 0.8% (N=42 of 5,217). Data on subjects
with mental disorders other than major mental disor-
ders were not included.

Four female schizophrenic subjects had problems
with alcohol, and two of them were also abusers of ben-
zodiazepine. Of the male schizophrenic subjects, 15
were characterized by either heavy drinking or other
alcohol use problems in their daily life, and two were
also known to be drug addicts. Forty percent (N=6 of
15) of male schizophrenic subjects with alcohol prob-
lems were criminal offenders, compared with 11%
(N=4 of 36) of those without alcohol problems. The
prevalence of criminality among mentally healthy males
was 7% (N=387 of 5,285). Four (27%) of the 15 male
schizophrenic subjects with coexisting alcohol abuse
had committed violent offenses, compared with three
(8%) of 36 without alcohol abuse. Both of these preva-
lences are notably higher (p<0.05, Fisher’s exact test)
than the prevalence among subjects without mental dis-
orders (2%).

TABLE 2. Number of Male Subjects in the 1966 Northern Finland Birth Cohort With at Least One Registered Crime, by Diagnosis

Number
of Subjects

Offenders
Odds 
Ratio

95%
Confidence 

Interval

Adjusted
Odds
Ratio

95%
Confidence

IntervalDSM-III-R Diagnosis and Code N % pa

Schizophrenia (295.1, 295.2, 295.3, 295.6, 295.9)    51  10 19.6  3.1 1.5–6.2   3.0 1.4–6.3  <0.004
Schizophreniform and schizoaffective disorders

(295.40, 295.70)     7   2 28.6  5.1 1.0–26.2  4.1 0.8–21.9 <0.09
Mood disorders with psychotic features (296.24,

296.34, 296.44, 296.54, 296.64, 296.70)     6   2 33.3  6.3 1.1–34.7  6.8 1.2–38.7 <0.03
Organic mental syndromes and disorders (291.00,

291.10, 291.20, 292, 293, 294)    13  10 76.9 42.2 11.6–154.0 30.3 7.8–117.0 <0.0001
Paranoid and other psychoses (297, 298)     9   3 33.3  6.3 1.6–25.4  5.5 1.3–23.8 <0.02
No mental disorder (reference group) 5,285 387  7.3  1.0

aCalculated as in table 1.

TABLE 1. Socioeconomic Characteristics, Mental Disorders, and Criminality Among Male Subjects in the 1966 Northern Finland Birth Cohort

Number
of Subjects

Offenders
Odds 
Ratio

95%
Confidence

Interval

Adjusted
Odds
Ratio

95%
Confidence

IntervalSocioeconomic Status N % pa

Any mental disorder
Father in highest socioeconomic classb    32   6 18.8 2.4 1.0–5.8 0.6 0.2–1.8  0.40
Father in lowest socioeconomic classb    88  40 45.5 9.1 5.9–14.1 1.5 0.8–2.7  0.16

No mental disorder
Father in highest socioeconomic classb   636  23  3.6 0.4 0.2–0.5 0.4 0.3–0.7  0.0003
Father in lowest socioeconomic classb   913  93 10.2 1.2 0.9–1.5 1.3 1.0–1.7  0.05

Family living in a cityc 2,428 249 10.3 1.3 1.1–1.6 1.2 1.0–1.4  0.10
One-parent family backgroundc 1,047 173 16.5 2.5 2.1–3.1 2.2 1.8–2.7 <0.0001

aCalculated by using a logistic regression analysis and interpreting the difference.
bHighest=I, lowest=IV; reference group=fathers in socioeconomic classes II, III, and V (farmer).
cVariables in dichotomized form with the other alternative as reference.

MAJOR MENTAL DISORDERS AND CRIMINALITY

842 Am J Psychiatry 154:6, June 1997



Two of three female subjects and four of six male
subjects with mood disorders with psychotic features
were at least heavy weekend users of alcohol, and two
of the males were also criminal offenders.

DISCUSSION

To our knowledge, this is the first cohort study to
demonstrate the quantitative risk of criminal and vio-
lent behavior for specific mental disorders. The results
of this longitudinal, 26-year prospective study, on an
unselected birth cohort of 12,058 individuals, suggest
that several specific mental disorders are associated
with an elevated risk for criminal and violent behavior.
While the odds ratios for any criminal offense were 3.1
for schizophrenia and 6.3 for mood disorders with
psychotic features, the corresponding odds ratios for a
violent offense were 7.0 for schizophrenia and 8.8 for
mood disorders with psychotic features. The compari-
son of the odds ratios for a violent offense and for any
offense suggests that schizophrenia and mood disor-
ders with psychotic features may be associated with an
moderately elevated risk for violent offenses, whereas
the risk for other kinds of offenses was quite low.
About 7% (N=11 of 165) of all male violent offenders
were diagnosed as psychotic. Organic mental syn-
dromes and disorders were associated with the highest
risk for traffic offenses and offenses against property.
All subjects with both a diagnosis of organic mental
syndrome or disorder and a criminal record had alco-
hol-induced psychosis and were actually alcoholics.
The risk of criminal offenses was four times higher
among male schizophrenic subjects with coexisting al-

cohol abuse than among sober male schizophrenic sub-
jects. Although the risk of violent offenses was highest
among male schizophrenic subjects with coexisting
substance abuse, the risk of violent offenses was also
significantly higher among male schizophrenic subjects
without substance abuse than among male subjects
without any mental disorder. This finding was based
on three cases of schizophrenic offenders without sub-
stance abuse, and it must be considered tentative.
Therefore, further investigation is required to confirm
that schizophrenia per se is associated with a higher
risk of violent behavior. It must be emphasized that
alcohol abuse accounts for most of the criminal behav-
ior among schizophrenic subjects, and because of a
relatively small number of offenders it is difficult to
make firm conclusions about the role of coexisting
substance abuse in criminal behavior.

None of the female schizophrenic subjects who used
alcohol or drugs committed any crimes. Because of the
small number of female offenders, it was difficult to
make any firm conclusions. Of the 503 male criminal
offenders, 356 were charged with drunk driving. The
preponderance of crimes associated with alcohol and its
morbid consequences highlights the important role of
alcohol in mediating behavior that leads to a criminal
record. The effects of comorbid alcohol use need to be
taken into account before one can draw any conclu-
sions regarding an association between other mental
disorders and criminal behavior. Future research is nec-
essary to continue the investigation of the association
of concomitant alcoholism and mental disorders with
criminality (33).

When the odds ratios of different disorders are evalu-
ated, it must be emphasized that the data were based on

TABLE 4. Number of Male Individuals Committing Offenses Against Property, by Diagnosis

Number
of Subjects

Offenders
Odds 
Ratio

95%
Confidence

Interval

Adjusted
Odds
Ratio

95%
Confidence

IntervalDSM-III-R Diagnosisa N %

Schizophrenia    51   2  3.9  1.6 0.4–6.6  1.6 0.4–6.7 
Schizophreniform and schizoaffective disorders     7   0  0.0  0.0 0.0–0.0  0.0 0.0–0.0 
Mood disorders with psychotic features     6   0  0.0  0.0 0.0–0.0  0.0 0.0–0.0 
Organic mental syndromes and disorders    13   5 38.5 24.2 7.8–75.0 15.1 4.5–50.2
Paranoid and other psychoses     9   1 11.1  4.8 0.6–39.0  4.0 0.5–34.1
No mental disorder (reference group) 5,285 133  2.5  1.0

aFor diagnostic codes, see table 2.

TABLE 3. Number of Male Subjects in the 1966 Northern Finland Birth Cohort With at Least One Registered Violent Crime, by Diagnosis

Number
of Subjects

Offenders
Odds 
Ratio

95%
Confidence

Interval

Adjusted
Odds
Ratio

95%
Confidence

IntervalDSM-III-R Diagnosisa N % pb

Schizophrenia    51  7 13.7 7.0 3.1–15.9  7.2 3.1–16.6 <0.0001
Schizophreniform and schizoaffective disorders     7  0  0.0 0.0 0.0–0.0  0.0 0.0–0.0  1.00
Mood disorders with psychotic features     6  1 16.7 8.8 1.0–76.2 10.4 1.2–94.0  0.04
Organic mental syndromes and disorders    13  2 15.4 8.0 1.8–36.6  5.0 1.0–23.6  0.04
Paranoid and other psychoses     9  1 11.1 5.5 0.7–44.5  4.7 0.6–39.3  0.15
No mental disorder (reference group) 5,285 117  2.2 1.0

aFor diagnostic codes, see table 2.
bCalculated as in table 1.
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hospitalized subjects. However, only two additional
schizophrenic patients (N=2 of 73, 3%) were found from
the outpatient registers, which indicates that only a few
subjects may have been omitted. It has been estimated
that the lifetime risk of schizophrenia is as high as 1.3%
in Finland (34, 35). Häfner et al. (36) have demonstrated
that 62% of men with lifetime schizophrenia had devel-
oped the disorder by the age of 25 years. Thus, the ex-
pected cumulative prevalence of schizophrenia in our co-
hort would be 0.62 × 1.3%=0.8%, corresponding to 45
male subjects with schizophrenia. The observed number
of 51 male schizophrenic subjects (1.0%) suggests that
only a few cases may have been excluded from the reg-
isters. For those categories with a small number of
subjects (subjects with mood disorders with psychotic
features and schizophrenic subjects with offenses against
property), a few additional untreated subjects without a
criminal history would change the odds ratios quite re-
markably. However, even 20 additional untreated schizo-
phrenic subjects without a history of violent crime would
have decreased the odds ratio for a violent offense from
7.0 to 4.8, and the lower end of the 95% confidence limit
from 3.1 to 2.2, and in that case the increase in risk would
still be highly significant. Because our cohort was fol-
lowed up to only 26 years of age, it is possible that schizo-
phrenic disorders or mood disorders with psychotic fea-
tures might have developed later in a few individuals.

Low socioeconomic status was slightly associated with
a higher risk of criminal behavior: for subjects in the low-
est socioeconomic class, the odds ratios were 1.5 for sub-
jects with mental disorders and 1.3 for subjects without
mental disorders. While the odds ratios adjusted accord-
ing to socioeconomic status of the childhood family were
the same as or slightly lower than the crude odds ratios
for all other types of disorders and offenses, offenders
with schizophrenia and mood disorders with psychotic
features had slightly higher adjusted odds ratios than the
crude odds ratios, especially for violent crimes.

In 1993, the crime rate in northern Finland (i.e., all
crimes, including minor offenses) was determined to be
149.2 crimes/1,000 persons per year, compared to
157.5 crimes/1,000 persons per year in the entire coun-
try. The corresponding rates for violent offenses were
3.3 crimes/1,000 persons per year in northern Finland
and 3.7 crimes/1,000 persons per year for all of Finland
(37). Although the crime rate in northern Finland is
slightly lower than that in the entire country, we suggest
that our data may be generalizable to subjects under 30
years of age in other parts of Finland. These data may
also be generalizable to other industrialized Western
countries that have relatively low crime rates (e.g., Swe-
den, Denmark, Norway, United Kingdom, and Can-
ada) but not to countries with high crime rates such as
the United States.
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