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Dr. Lewis and hercolleagues have presented a theory
concerning the originofviolentbehavior. Their the
sis is that the tendency to commit violent crimes is
the result of the interaction of severe abuse in child
hood(physical and/or sexual) with neurologic distur
bances and mental illness, especially paranoia and
mood disorder. According to the theory, abuse gen
erates violent urges, and neurologic and mental dis
eases of the brain damage the capacity to check the
violent urges.

To present six adopted young men who became
murderers, Dr. Lewis and her colleagues had to per
form the exacting and arduous task of obtaining
complete medical histories and family histories of
their biological and adoptive families. The findings
strongly support her theory: Five of hersix subjects
had been exposed to violence in their adoptive
homes, had at least one psychotic biological parent,
and had sustained neurologic damage, mostly from
antenatal and perinatal sources.

This report raises questions about the hereditary
nature of mental illness, violent behavior, and the
gender difference; allsix ofDr. Lewis's subjects were
boys. If mental illness and the tendency to become a
violent criminal are influenced by hereditary factors,
there may be great risks in adoption.

Approximately twice as many adopted adolescents
in thiscountry have received mental health counsel
ing as their nonadopted peers.1 Similar findings
emerged from The Netherlands, where 22 percent of
adopted boys and 18 percent of adopted girls could
be regarded as deviant, compared with approxi
mately 10 percent of the subjects in the general pop
ulation.2 These studies suggest that although most
adopted children are not deviant, there is twice as
much mental deviance in adopted children.
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Adoption studies have been used for several de
cades to determine the role of genetic factors in sev
eral serious mental conditions. Conversely, they illu
minate some possible consequences of adoption.
These includeschizophrenia, bipolar affective disor
der, unipolar depression, suicide attempts, alcohol
ism and drug dependency, and criminality. These
studies have provided strong evidence that some of
these conditions have strong genetic components.

Tienari etal.3 showed that there is agenetic liabil
ity to schizophrenia, schizoaffective disorder, schizo
phreniform, schizotypal disorders, and affective psy
choses. Kety,4 working in Denmark, also showed
that chronic schizophrenia and milder and marginal
syndromes resembling schizophrenia (latent,border
line, or uncertain schizophrenia) concentrate signif
icantly in the biological relatives of schizophrenic
adoptees, compared with control subjects. In an ex
panded study, Kety etal.5 found that severe, chronic
schizophrenia or latent schizophrenia occurred in 13
percent of the biological relatives of adoptedschizo
phrenics. This indicated that familial clustering in
schizophrenia is an expression of shared genetic fac
tors, although most of the first-degree relatives of
persons with schizophrenia have neither schizophre
nia nor latent schizophrenia.

Family, twin, and adoption studies have provided
strong evidence that bipolar affective disorder is also
genetic. So strong is the clinical evidence that the
recentliteraturehas movedawayfrom clinical adop
tion studies, detailing the so far unsuccessful efforts
to identify the chromosome and gene responsible for
it. This has been the subject of several recent re
views.6'7 The approximate lifetime risk of bipolar
disorder in a monozygotic co-twin is 40 to 70 per
cent, 5 to 10 percentin first-degree relatives, and 0.5
to 1.5 percent in unrelated persons.8

There is evidence that severe, recurrent unipolar
depression is also familial and is a disease that is sep
arate from bipolar affective disorder. There is an
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eightfold increase in unipolar depression and a 15-
fold increase insuicide among thebiological relatives
of index cases.9 To determine whether suicide at
tempts were related to adoption, a recent study of
representative U.S. adolescents, 213 of whom were
living with their adoptive mothers and 6,363 of
whom were living withbiological mothers found that
7.6 percent of adoptees and 3.1 percent of control
subjects attempted suicide.10 Attempted suicide in
both adopted and nonadopted children was signifi
cantly associated withseveral othervariables, includ
ingdepression, delinquency, and aggression.

Alcoholism and drug abuse have certain genetic
determinants, but this evidence is not clear cut. Gen
der, the severity of alcohol and/or drug abuse, and
the presence of depression makes a bigdifference in
some studies.11-1 In the opinion of this writer, no
gene for alcoholism will ever be found. In societies
that sanction the use of alcohol in times of trouble,
the perception of trouble is associated with alcohol
ism; hence, the association of drinking with mood
disorder in Western countries. From this brief re

view, it seems incumbent on any physician or adop
tion agency to determine whetherthe biological par
ents of prospective adoptees have a mental disorder
that might be genetic and to inform the adoptive
parents accordingly.

The theory that an abnormal gene causes human
violent criminal behavior has been definitively con
tradicted by clinical adoption studies. The criminal
histories of adopted males were compared with the
criminal histories of both their biological and adop
tive fathers. These studies found that genetic influ
ences did not cause violent crime, although there
were genetic influences in nonviolent, petty
_..:.««,,.-. 15,16
crimes.

An understanding of violent crime requires a
model that accounts for the interaction ofthe various

components thatlead to it.Cadoret etal.x7 produced
evidence that a genetic-environmental interaction
gives rise to violence. Raine et al.lH indicated that
brain damage and abuse together lead to violent
crime more than either one alone or the sum ofboth.
Clearly, Dr. Lewis's theory has support. Her findings
in this study show that an abusive, adoptive home,
combined with neurologic damage and a hereditary
tendencyto mental illness created a devil'sbrewwith
respect to violent acts in six adopted boys.

One of the enduring puzzles in the study of hu
manviolence hasbeenthe effect ofgender. Although

it would be an overstatement to say that women are
not violent, it is also true that men commit violent
crimes such as homicide more frequently than
women by margins of approximately nine to one.
Men commit 93 to 98 percentofgang-related, drug-
related, and sex-related felony murder.19

The nearly exclusive focus of whatever violence is
committed by women lies within a family relation
ship.19 Women commit 37 percent ofall homicides
of intimates and 39 percentof infanticides. Women,
mothers and stepmothers primarily, are responsible
for 61 percent of the cases of the physical abuse of
children.19,20 If Dr. Lewis's theory about the inter
action of three factors that produce a vulnerability to
violence is correct, we must look at the distribution
of these factors in groups that are more likely to be
violent—in this case, males.

Boys and girls are near parity with regard to the
prevalence of abuse and mental illness, but neuro
logic damage ismuch morecommon in boys. Forty-
eightpercent ofphysical abuse victims aregirls, asare
77 percent of reported sexual abuse victims.20 Con
ceivably, sexual abuse is more damaging to the psy
ches ofboys thanofgirls. There isevidence ofgender
differences in the response to abuse. Garnefski and
Diekstra21 compared 745 high school students (151
boys and 594 girls) who reported a history of sexual
abuse, with a matched group of students without
such a history. A larger proportion of the sexually
abused students reported emotional problems, ag
gressive/criminal behaviors, addiction-risk behav
iors, and suicidal tendencies. Sexually abused boys
had considerably more problems in each of these
areas than sexually abused girls. The differences
could not be attributed to the finding that the sexu
ally abused boys were more likely to have been phys
ically abused than the sexually abused girls. This
study indicated that the aftermath ofsexual abuse in
boys is even worse than in girls.

The sexual abuse of children is not rare. A report
from Sweden of the prevalence of a history of sex
ual abuse in a representative sampleofalmost 2,000
teenagers attending secondary school indicated that
2.3 percent of boys and 7.1 percent ofgirls had been
sexually abused. The mean age at the time of first
abuse was nine years for both sexes; 1.2 percent of
boys and 3.1 percent of girls reported penetration
orally, vaginally, or anally. Suicideattempts or other
acts of self-harm were reported by 33 percent of the
abused boys (and 5% ofthe nonabused boys)and by
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30 percent of the abused girls (9%of the nonabused
girls). The sexual penetration of children is always
likely to bepainfuland destructive to tissue, the more
so because almost two thirds of the child victims in
the United States are prepubertal (less than 11 years
ofage) and 39percent are less than 7 years old.20

Boys are more likely to beseriously physically in
juredby physical abuse (nonsexual), as evidenced by
the fact that 56 percent of the children killed by
abuse are boys.20 This is a meaningful gender differ
ence but cannot explain the impressive difference
between the sexes in the numbers ofhomicides com

mitted by men and the almost exclusive focus ofse
rious violence by women within a family
relationship.19,20

Ifgender differences in the rates ofchild abuse do
not explain the greater male propensity to violence,
neither does the distribution of mental illness. The
epidemiological facts concerning mental illness are
inconsistent with the concept that males may be
more violent because theyhave higher rates ofmental
diseases. The prevalences of serious mental illnesses
that can cause paranoid delusions, such as schizo
phrenia and bipolar affective disorder, are approxi
mately equally distributed by gender.23 Schizophre
nia starts a bit earlier in men and is generally
somewhat more severe, probably because of a pre-
existent neurologic vulnerability.24

Males with schizophrenia consistently show
poorer cognitive functioning than women, before
becoming schizophrenic. Males also demonstrate
more negative symptoms, such as withdrawal, apa
thy, and inability to relate to others. These negative
symptoms do not respond well to antipsychotic drug
treatment. Males with schizophrenia have more cog
nitive deficits, structural brain abnormalities, and
neurophysiologic abnormalities. These facts suggest
that there is more brain damage among males with
schizophrenia.24 Mania has about the same preva
lence in both sexes.25 Unipolar depression is actually
1.5 to3 times more prevalent among women,2 but
the overall morbidity of mental illness is about the
same for both genders in large population studies.23

In contrast, neurologic dysfunction is much more
common amongboys. Attention-deficit/hyperactiv-
iry disorder,27 childhood autism,28 pervasive devel
opmental disorders,29 dyslexia,30 developmental
dysphasia,31 and certain forms ofmental retardation
aremore prevalent amongmales by margins of up to
four or five to one. These abnormalities may be in

herited as such X-linked traits as the fragile X syn
drome, a chromosomalabnormality that causes more
cases of mental retardation than Trisomy 21 and af
fects only males.32 Even normal boys demonstrate
patterns of behavior that seem to reflect delayed
brain development much more frequently than girls.
The behavior of little girls in primary school is, in
general, better modulatedand more mature.

"Immaturity" and"asyetundeveloped" arerelated
concepts, in that immaturity has a physiologic and
anatomic basis. There is some preliminary evidence
that the development of the circuitryof the brain is
slower in boys than in girls.33-35 This supports the
old hypothesis that testosterone, the male hormone,
impedes aspects of braindevelopment and makes the
male brain more vulnerable to a variety of learning
and behavioral disorders and to the kinds of un
modulated, careless motor activity that can result in
traumatic brain injury, which is also much more
common in boys.

The unequal distribution of neurologic dysfunc
tion between the sexes may account for much of the
greater vulnerability of males to violence. Theabnor
mal behavioral patterns imposed by neurologic defi
citsand delayed developmentcan elicitsevere paren
talresponses, especially in abusive homes. In thisway
neurologic deficits cancontribute to abuse and to the
alienation of victims who, as a result of abuse, may
tend to mistrust others (paranoia).

Supporting the link between abuse andneurologic
damage is the fact that in developmentally disabled
children, reported abuse is more common than in
nondisabled children. In a population-based epide
miological study,38 astrong link between neurologic,
educationally relevant disability and abuse was dis
covered. Fully 31 percent of disabled children were
abused, a rate 3.4 times greater than their nondis
abled peers.

Not only are boys more likely to be disabled and
not only does disability impose a greater risk of
abuse, but boys with disability are demonstrably
more likely than girls withdisability to beabused. In
a study of 1,834 abused children, disabled boys rep
resented a significantly larger proportion of physi
cally abused, sexually abused, and neglected children
thanwouldbeexpected fromtheir respective propor
tion of abused and neglected children without dis
abilities; although half of abused children without
disabilities were boys, 65 percent of abused children
with disabilities were boys.39
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The combination of neurologic defects withabuse
and mental illness is several times more common in
boys because neurologic defects are several times
morecommonin boys. The abuse ofdamaged boys is
more common than of damaged girls and is more
harmful to the boys. These links between neurologic
deficit and abuse adequately explains the increased
prevalence of violence among males and these con
siderations also support the theory of Lewis and
colleagues.

Abuse ishumiliating and degrading and islikely to
impose a sense of worthlessness, helplessness, anxi
ety, hopelessness, social incompetence, and guilt on
children from which theycanescape bybeing "bad"
or by exerting the greatest effort throughout the re
mainder of their lives. The behavioral effects are no
ticeable and obvious in the primary school years.40 A
study of 665 children 9 to 17 years old revealed a
history of abuse in 172. The investigators compared
the abused with the nonabused children. Associated

with the experience of physical abuse were global
social impairment, poor social competence, major
depression, agoraphobia, generalized anxiety, and
conduct disorder and oppositional defiant
disorder.41

To deal with the horrid feelings that abuse im
poses, abusedgirlsmore than boyshavea tendency to
become sexually active at an early age,22 to become
promiscuous and/or prostitutes,4 tobear children at
an early age,43 and to abuse the children. None of
these behaviors is obligatory for abused girls, but
thereisevidence that such behavior ismore likely in
abused girls.

It seems probable that mothers would have greater
access than fathers to thechildren with respect to the
opportunity to abuse them44; hence, the violence of
women isfocused in the home.The optionsavailable
to women for temporarily lifting their morale (at
tracting the opposite sex repeatedly in a short time,
becoming pregnant, abusing their children) are not
as available to men. Consequently, for men, the use
of their physical size in conflicts with outsiders is a
more likelyoutcome of the same destructive combi
nation of factors that is the root of violence for both

men and women: the interaction of abuse, mental
illness, and neurologic damage.

References

1. Miller BC, Fan X, Grotevant HD, et al: Adopted adolescents'
overrepresentation in mental healthcounseling: adoptees' prob

lems or parents' lower threshold for referral? J Am Acad Child
Adolesc Psychiatry 39:1504-11, 2000

2. Versluis-dcn Bieman HJ, VerhulstFC: Self-reported and parent-
reported problems in adolescent international adoptees. J Child
Psychol Psychiatry 36:1411-28, 1995

3. Tienari P, Wynne LC, Moring J, etal: Finnish adoptive family
study: sample selection and adoptee DSM-III-R diagnoses. Acta
Psychiatr Scand 101:413-5, 2000

4. Kety SS: The significance of genetic factors in the etiology of
schizophrenia: results from thenational study ofadoptees in Den
mark. J Psychiatr Res 21:423-9, 1987

5. Kety SS, Wendcr PH, Jacobsen B, et al: Mental illness in the
biological and adoptive relatives ofschizophrenic adoptees: repli
cation of the Copenhagen Study in the rest of Denmark. Arch
Gen Psychiatr)' 51:442-55, 1994

6. Potash JB,DePaulo JRJr:Searching high andlow: a review of the
genetics of bipolar disorder. Bipolar Disord 2:8-26, 2000

7. Nurnbcrger Jl, Foroud T: Genetics of bipolar affective disorder.
Curr Psychiatry Rep2:147-57, 2000

8. Craddock N, Jones 1: Geneticsofbipolar disorder.J Med Genet
36:585-94, 1999

9. Wender PH, KetySS, Rosenthal D, etal: Psychiatricdisorders in
the biological and adoptive families of adopted individuals with
affective disorders. Arch Gen Psychiatry 43:923-9, 1986

10. Slap G, Goodman E, Huang B: Adoption as a risk factor for
attempted suicide during adolescence. Pediatrics 108:E30-7,
2001

11. CadoretRJ,Yates WR, Troughton E, etal:Adoption studydem
onstratingtwogenetic pathways to drugabuse. ArchGen Psychi
atry 52:42-52 1995

12. Cadoret RJ,WinokurG, LangbehnD.etal: Depression spectrum
disease. I: the roleof gene-environment interaction.AmJ Psychi
atry 153:892-9, 1996

13. CloningerCR, Bohman M, Sigvardsson, etal: Psychopathology
in adopted-out childrenof alcoholics. The Stockholm Adoption
Study. Recent Dev Alcholol3:37-51, 1985

14. Yates WR, Cadoret RJ,Troughton E, etal:An adoptionstudyof
DSM-IIIR alcohol and drugdependence severity. DrugAlcohol
Depend41:9-15, 1996

15. Brennan PA, Mcdnick SA, Jacobsen B:Assessing the role of ge
netics in crime usingadoption cohorts. Ciba Found Symp 194:
115-23, 1996

16. Mcdnick SA,Gabrielli WFJr, HutchingsB:Geneticinfluences in
criminal convictions: evidence from an adoption cohort. Science
224:891-94, 1984

17. CadoretRJ,Yates WR,Troughton E:Genetic-environmental in
teraction in thegenesis ofaggressivity andconductdisorders. Arch
Gen Psychiatry 52:916-24, 1995

18. Raine A, Brennan P, Mednick SA: Interaction between birth com
plications andearly maternal rejection inpredisposing individuals
to adult violence: specificity to serious, early-onset violence. AmJ
Psychiatry 154:1265-71, 1997

19. Bureau ofJustice Statistics Homicide: Trends intheUnited States
1976-1999, available at http://www.ojp.usdoj.gov:80/bjs/homi-
cide/gcnder.htm

20. Child Maltreatment: Reports from the States to the National
Child Abuse and Neglect Data System. Washington, DC: U.S.
Departmentof Healthand Human Services, pp 2-14, 1996

21. Garnefski N, Dickstra RF: Child sexual abuse and emotional and
behavioral problems in adolescence: gender differences. J Am
Acad Child Adolesc Psychiatry 36:323-9, 1997

22. Edgardh K, Ormstad K: Prevalence and characteristics of sexual
abusein a nationalsampleof Swedishseventeen-year-old boysand
girls.Acta Pacdiatr 89:310-9, 2000

23. Bijl RV, RavelIi A, van Zessen G: Prevalence ofpsychiatric disor-

406 The Journal of the American Academy of Psychiatry and the Law



24.

25

26.

28

29

30

31

33

34.

Pincus

der in thegeneral population: results of The Netherlands Mental
HealthSurvey and Incidence Study (NEMESIS). Soc Psychiatry
Psychiatr Epidemiol 33:587-95, 1998
LeungA,Chue P.Sexdifferences inschizophrenia, a review of the
literature. ActaPsychiatr ScandSuppl401:3-38, 2000
Hendrick V, Altshuler LL, Gitlin MJ, Delrahim S, Hammen C:
Genderand bipolar illness. J Clin Psychiatry. 61:393-7, 2000
Ustun TB: Cross-national epidemiology of depression and gen
der.J Gend SpecifMed 3:54-8, 2000

27. Arnold LE: Sex differences in ADHD: conference summary. J
Abnorm Child Psychol24:555-69,1996
Smalley SL,Asarnow RF,SpenceMA:Autismand genetics. Arch
Gen Psychiatry45:953-61,1988
Volkmar FR,Szatmari P,SparrowSS: Sexdifferences in pervasive
developmental disorders. J AutismDevDisord23:579-91,1993
Flannery KA, Liederman J, Daly L, et al: Male prevalence for
reading disability is found in a large sampleof black and white
children free from ascertainment bias. J Int Neuropsychol Soc
6:433-42, 2000
Rapin I, Allen DA: Syndromes in developmental dysphasia and
adult aphasia. Assoc ResNerv Ment Dis66:57-75,1988 (seealso,
Language Communication and the Brain. Edited by Fred Plum.
New York: Raven Press, 1988)

32. Boue J, Simon-Bouy B: Genetics of fragile X syndrome and its
prevention.JGynecol Obstet Biol Reprod (Paris) 26:273-9,1997
De Bellis MD, Keshavan MS, Beers SR, et al: Sex differences in
brain maturation during childhood and adolescence. Cereb Cor
tex 11:552-7, 2001

BenesFM, Turtle M, Khan Y, Farol P: Myelinationof a keyrelay
zone in the hippocampai formation occurs in the human brain
during childhood,adolescence, and adulthood. ArchGen Psychi
atry 51:477-84, 1994

35. OvermanWH, Bachevalier J, SchuhmannE, Ryan P: Cognitive
gender differences in very young children parallel biologically
based cognitive gender differences in monkeys. Behav Neurosci
110:673-84,1996

36. JagerTE, Weiss HB, CobenJH, PepePE:Traumaticbrain inju
riesevaluated in U.S.emergency departments, 1992-1994. Acad
EmergMed 7:134-40, 2000

37. Consensus Conference: Rehabilitation of persons with traumatic
brain injury: NIH Consensus development panel on rehabilita
tion of persons with traumaticbrain injury. JAMA282:974-83,
1999

38. Sullivan PM, KnutsonJF: Maltreatmentand disabilities: a popu
lation-based epidemiological study. Child Abuse Negl24;1257—
73, 2000

39. Sobsey D, RandallW, ParillaRK: Gender differences in abused
children withand withoutdisabilities. ChildAbuseNegl21:707—
20, 1997

40. Feldman RS, SalzingerS, Zrosario M, etal: Parent, teacher, and
peer ratings of physically abused and nonmaltreated children's
behavior.J Abnorm Child Psychol23:317-34, 1995

41. FlisherAJ, Kramer RA, Hoven CW, etal:Psychosocial character
istics of physically abused children and adolescents. J Am Acad
Child Adolesc Psychiatry 36:123-31, 1997

42. WidomCS, Kuhns JB: Childhoodvictimization and subsequent
riskfor promiscuity, prostitution,and teenage pregnancy: a pro
spective study. Am J Public Health 86:1607-12, 1996

43. Dietz PM, Spitz AM, Anda RF, et al: Unintended pregnancy
among adult women exposed to abuse or household dysfunction
during theirchildhood. JAMA282:1359-64, 1999

44. Rudin MM, Zaiewski C, Bodmer-Turner J: Characteristics of
childsexual abuse victims according to perpetrator gender. Child
AbuseNegl 19:963-73, 1995

Volume 29, Number 4, 2001 407


