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ABSTRACT - Minor physical anomalies (MPA) result from disruptions of gesta-
tion, and may be used as signs of central nervous system defects in development.
Utilizing a Danish birth cohort, we tested the hypothesis that MPA predict adoles-
cent and adult recidivistic violent criminal behavior. The number of MPA was
measured at 11 to 13 years of age and police records of criminal behavior were
ascertained at 20 to 22 years of age. Recidivistic violent offenders evidenced an
elevated level of MPA compared with subjects with one violent offense or subjects

with no violent offenses.
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A very small proportion of the criminal popula-
tion is responsible for a disproportionate number
of crimes - especially violent crimes (1, 2). If the
causes of recidivistic violent offending in this
small group of men were understood, it would
have implications for prevention.

One theoretical explanation of violent be-
havior emphasizes impaired neurological func-
tioning (3-11). Several studies have noted an
elevated level of central nervous system (CNS)
deficits in violent offenders (3-5, 11). This neu-
rological impairment may be a consequence of
violent behavior or may be part of the cause.

Aggressive behavior in early childhood is a
very good predictor of later delinquency (12).
This suggests that a part of the cause of delin-
quency and criminal violent offending may lie in
early life events. In view of the neurological
findings cited and the early childhood origins of
aggression, it seems plausible that CNS deficits
leading to aggressive behavior may be partly
caused by prenatal and/or perinatal factors. Evi-

dence has been presented suggesting that disrup-
tions of fetal neural development may increase
the predisposition to adult mental illness (13). In
this article, we explore the possibility that distur-
bances in fetal neural development may be asso-
ciated with later violent behavior.

Disturbances in fetal neural development may
be caused by genetic or teratogenic factors that
are difficult to ascertain. There is, however, an
indirect index of prenatal neural disturbances
that is observable by trained individuals: small
aberrations in external physical characteristics,
known as minor physical anomalies (MPA). As
an example of how such MPA occur, let us
consider the fetal development of the ears. The
ears begin low on the neck of the fetus and
slowly drift upwards into their proper position.
If a teratogenic event or substance impinges itself
on the fetus, the development may be slowed or
stopped and the ears’ drift upward may termi-
nate prematurely, resulting in low-set ears. Fire-
stone & Prabhu (14), Rapoport et al. (15), and
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Waldrop & Halverson (16) have noted that MPA
are strongly associated with disorders of preg-
nancy (for example, rubella during pregnancy or
bleeding during the first trimester).

The same agents that cause the formation of
externally visible MPA may also alter critical
CNS development. One study found that in schi-
zophrenic subjects, the higher the number of
MPA, the greater the neuropsychological impair-
ment (17). In Long-Evans rats, teratogens
administered pre- and postnatally resulted in
both external and CNS anomalies (18). Many
MPA suggest several teratogenic events and per-
haps repeated interference with neurological
development.

A number of studies have found that children
with many MPA evidence high levels of hyperac-
tivity, a condition usually ascribed to minimal
brain damage (19, 20). In one study, MPA
explained almost half the variance in hyperactivi-
ty at age 3 (21). Researchers in the field of
hyperactivity have hypothesized that the factors
operating during pregnancy probably influence
both the formation of MPA and CNS abnor-
malities that produce a predisposition for impul-
sive, fast-moving behavior (22, 23). This same
impulsiveness seems to operate to increase the
risk that hyperactive boys will develop into
serious, delinquent offenders (24).

The research suggests that MPA reflect distur-
bances in fetal neurological development. Per-
haps the resulting brain anomalies are reflected
in hyperactivity, impaired impulse control, or
other functional disorders that increase the likeli-
hood of violent criminal behavior. If an increase
in violent behavior is partly caused by CNS defi-
cits, it seems reasonable to expect that it will be
part of a pattern of poorly controlled behavior,
rather than manifested as an isolated instance.
We hypothesize, therefore, that higher levels of
MPA will be related to elevated levels of
recidivistic violent behavior.

Material and methods

Subjects

The subjects in this study were drawn from a
Danish perinatal study examining all 9125 chil-

dren born between September 1, 1959, and
December 31, 1961, at Rigshospitalet in Copen-
hagen (25, 26). Because of the extensive perinatal
and one year data, 265 members of this cohort
were selected to participate in a prospective study
of children at high risk for delinquency. These
265 children consisted of 4 groups: children with
schizophrenic mothers or fathers (n=72); chil-
dren with character-disordered mothers or psy-
chopathic fathers (n =72); and controls, children
of parents without a psychiatric history (n=72).
These 3 groups were matched for (a) sex of ill
parent; (b) sex of child; (c¢) race; (d) multiple
birth status (e.g., twins); (e) pregnancy number;
(f) social class; (g) mother’s age; (h) mother’s
height; and (i) father’s age. The fourth group
(n=49) were special controls for the children of
schizophrenic parents; they were matched, indi-
vidual for individual, for events in the pregnancy
and delivery.

Minor physical anomalies

As many as 87 MPA have been studied. Most
research, however, focuses on a list of 18 MPA:
head circumference beyond normal range; more
than one hair whorl; fine electrostatically charged
hair; epicanthus; hypertelorism; malformed ears;
low-set ears; asymmetrical ears; soft pliable ears;
no ear lobes; high steepled palate; furrowed
tongue; smooth tongue with rough spots; curved
fingers; single palmar crease; wide gap between
the first and second toes; partial syndactyly of
toes; and third toe longer than the second (16).

Waldrop et al. (21) found that for any individ-
ual the number of MPA remains stable over
time. For this study, MPA were assessed at age
11 to 13 by an experienced pediatric neurologist
(NM). The presence of the 18 MPA listed above
was assessed for each subject. In view of the high
correlation between a simple frequency count of
MPA and a weighted score (20), we used a fre-
quency count in this study. Because frequency
counts require less qualitative judgement (16),
they are likely to be more reliable than weighted
counts (19).

The mean MPA count for all 265 subjects was
3.4 (SD=1.84, range = 0-9). Subjects with 4 or
more MPA are considered high in MPA; those
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Table 1
Number of arrests for violent offenses as a function of minor
physical anomalies

Table 2
Number of arrests for property offenses as a function of minor
physical anomalies

Number of Number of
minor physical minor physical
anomalies anomalies
Low High Total Low High Total
0 164 82 246 0 145 72 217
Number Number
of al t
rrres ] 1 5 4 9 of arrrests | 10 5 15
for violent for property
offenses offenses
=2 3 7 10 =2 9 5 14
Total 172 93 265 Total 164 82 246
3.8% of the entire sample (1.7% of the low-MPA group and Low MPA = < 3; high MPA = =4.

7.5% of the high-MPA group) was recidivistically viclent. Low
MPA = < 3; high MPA= =4,

with 3 or less, low. This split has been used in
past research on MPA (15, 19, 27, 28).

Criminal records

Wolfgang (29) remarked that Danish criminal
recordkeeping is “probably the most comprehen-
sive and accurate in the western world”. In this
study, the National Police Register (NPR) arrest
record for the 265 subjects was ascertained in
1981, when they were between 20 and 22 years
old. Therefore, all criminal data referred to in
this article reflect registered criminality. Violent
offenses included: domestic violence, disorderly
conduct, illegal possession of a weapon, threats
of violence, robbery, armed robbery, assault,
and murder. Property offenses included: stealing
for temporary use, minor larceny, illegal hand-
ling of stolen objects, shoplifting, buying or sell-
ing stolen goods, car theft, breaking and enter-
ing, and purse snatching.

Results

According to the NPR criminal records, 19 sub-
jects in this cohort had been arrested for at least
one violent crime. Of these, 10 had been
recidivistically violent (arrested for 2 or more
violent crimes).

Table 1 presents the cross-tabulation of violent
offenses and MPA. As can be seen, subjects with
no violent offenses or only one violent offense
tend to fall into the low MPA group. However, 7
out of 10 subjects with 2 or more violent offenses
are characterized by high MPA. The difference
in these cells is statistically significant (x?>=6.03,
P < 0.05).

There are several potentially confounding vari-
ables that might explain the pattern observed
above. These variables include socioeconomic
status (SES) (30), age, sex, and parental psychi-
atric diagnosis. It is important to examine
whether MPA have an effect on violent behavior
even when the effects of these other variables are
accounted for. In order to do this, we entered
these other variables into a logistic regression
analysis (BMDP) predicting violence prior to the
entry of MPA. The results of this logistic regres-
sion demonstrated that the level of MPA signifi-
cantly predicts violent offenses, even when all of
these other variables are controlled for simul-
taneously (x*=3.94, P < 0.05).

In order to determine whether the relationship
between recidivistic violent offenses and MPA
was specific to violent offenses, we examined the
relationship between MPA and recidivistic prop-
erty offenses. Property offenders who had also
been arrested for violent offenses were excluded
from this analysis. Table 2 presents the cross-
tabulation of MPA and property offenses. There
was no relationship between recidivistic property
offenses and number of MPA.
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Discussion

The results of this study tentatively support the
hypothesis that CNS malformation caused by the
disruption of fetal neural development (indicated
by minor physical anomalies) is related to adult
recidivistic violent behavior. This relationship
does not hold for recidivistic property offenses,
and it cannot be explained by SES, age, sex or
parent’s psychiatric diagnoses.

The following limitations to this study should
be considered:

1. The sample was selected to be at high risk for
delinquency and is therefore not representa-
tive of the general population, There were
almost no violent offenders in the control
groups, so the results may be specific to high-
risk children. Unfortunately, the number of
violent offenders in the sample is too small to
evaluate this hypothesis.

2. There were only 19 individuals in the entire
sample who were registered for violent
offenses. This low number is a consequence
of not beginning with a sample selected for
violent offending, such as a prison sample.
This selection method has an advantage in
that it minimizes Berkson’s fallacy (31).

3. The MPA were assessed by an experienced
pediatric neurologist (NM); however, no mea-
sure of the reliability of his rating is available.
Past research (32) showing very high interra-
ter reliability in frequency counts of MPA
(r=0.95) suggests that this is a reliable mea-
sure.

4. The number of MPA has been shown to be
stable up to the age of 7.5 years (16,21), but it
has not been empirically demonstrated to be
reliable up to the age of 11 to 13, when our
measure was assessed. It is not likely, however,
that physical characteristics (such as low-set
ears) would undergo significant change be-
tween the ages of 7.5 and 11-13 years.

While only 1.7% of the low-MPA group
became violent recidivists, 7.5% of the individuals
with high MPA did. These results suggest that
individuals with more than 3 MPA are 4.4 times as
likely as those with 3 or fewer MPA to become
violent recidivists. Because the MPA developed
during gestation, before any criminal activity com-

menced, this observation does suggest distur-
bances in fetal neural development are among the
set of factors that might be etiologically related to
recidivism in violent offenses. The relationship
between MPA and recidivistic violent offenses
cannot be accounted for by differences in the
demographics or parental psychiatric diagnosis.

Theresultsin Table 1 makeit clear, however, that
most individuals with high levels of MPA were not
recidivistic violent offenders. There are many possi-
ble reasons for this finding. First, MPA are but an
indirect, external correlate of neurological develop-
mental anomalies. Perhaps some MPA may occur
without neurological maldevelopment, and there-
fore may not be associated with poor impulse con-
trol or later recidivistic violent offenses. Second, in
Denmark most violent offenses are committed by
individuals between 18 and 25 years of age, and the
rate of violence remains steady across those years
(33). In this study violent criminal offenses were
ascertained when the subjects were between 20 and
22 years of age. It is very possible, therefore, that
others in the high-MPA group evidenced recidivis-
tic violent offenses after age 22. Finally, while CNS
dysfunction may be an etiological factor in violent
recidivistic behavior, it is probably most salient in
combination with or in interaction with other fac-
tors.

It is very likely that on some occasions in their
livesalmost all of the subjectsin thisstudy have been
frustrated or angry and have felt the inclination to
strike out, at objects or at people. Most subjects,
however, were able to inhibit this inclination
enough to avoid a police record for violence.
Recidivistic violent offenders may suffer neural
development disturbances which, in combination
with other factors, may compromise their ability to
inhibit impulsive, aggressive behavior.
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