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OVERVIEW OF THE CONTROVERSY: Eckart R.
Straube and Robert [ Qades review the evidence from
twin and adoption studies of schizophrenia and con-
clude that schizophrenia is substantially influenced by
genetic factors. Richard C. Lewontin, Sreven Rose, and
Leon J. Kamin find the evidence for the heritability of
schizophrenia to be unconvincing and argue that
greater attention should be focused on social and cul-
tural facrors in the genesis of schizophrenia.

CONTEXT OF THE PROBLEM

The sa-called “nature versus nurture” issuc has been one of the
most persistent and longstanding debates in psychology, in-
eluding abnormal psychology. This issue, which I will argue in
the Discussion of this chapter is essentially a pseudoissue, con-
cerns whether differences among individuals are attributable
to differences in cheir genetic endowment (nature) or to dif-

ferences in their experience (nurture), The term heritability,
which is often misused and misunderstood {not least of all by
psychologises), refets to the extent to which differences among
individuals in & characteristic {for example, their levels of in-
telligence or extroversion) are due to differences in their ge-
netic makeup. Please noter Heritability does not refer to the
importance of genes in the origin of a characteristic. For ex-
ample, although genes are responsible for producing the pro-
teins that lead to the development of our arms (and are thus
extremely important in the development of cur arms), the
heritability of having both arms is close 1o zera. Why? Pecause
the differences among individuals in whether or not they pos-
sess both arms are due largely or entirely to environmeneal fac-
tets (such as accidents), not genetic factors. Keep this paint in
mind, because a great deal of unnecessary confusion has re-
sultedt from the failure to understand what heritabilicy means.

In the arena of psychopathology, the heritability of schizo-
phrenia, which is a severe disorder of thought and emotion fre-
quently associated with delusions and hallucinations, has for
decades served as a focal point for the nature versus nurture
debate. More recently, that debate in abnormal psychology has
to some extent shifted to behavior problems, such a5 alcchol-
ist (Sec Chapter 7) and violent criminality, Nevertheless, the
same methodological issues that have been bones of conten-
tion in the debate concerning the genetics of schizophrenia
ate 3lso relevant to the investigation of the heritability of
these conditions.

Three major behavior-genetic designs (thar is, research
designs that provide information regarding penetic influences
on behavior) help to elucidaze the heritability of a condition:
family studies, twin studies, and adoption studies. Family
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studies typically involve a comparison of the prevalence of a
condition among the relatives of affcered individuals (in
other words, those with the condition} with the prevalence of
this condition among the relatives of unaffeceed individuals,
Although family studies are quite useful for certain purposes,
such a5 estimating relatives’ risk of developing a condition,
they are severely limited in one respect. Specifically, because
genetic and environmenta) influences are confounded (inex-
tricably entangled) in intact families, fatnily studies are inde-
terminate regarding genetic versus environmental causation.
In ather words, because individuals in intact familics share
both genes and envirenment, family studies cannat provide
conelusive information regarding the extent to which a con-
dition is influeniced by genetic ot environmental factors.
Family studies do provide useful information abour herirabil-
ity in one respect, however: If a condirion does not Tun in
famnilies, it is highly unlikely that it is influenced by genetic
factors. (For discussion of an impertant but presumably rare
possible cxception, see Lykken, McGue, Tellegen, &
Bouchatd, 1992). Because of the limitations of farnily studies,
behavior-geneticists have generally turned to more definitive
methodologies, particularly twin and adoption studies, to
clarify the role of genetic factors in the etiology of mental
illnesses.

In the traditional twin study, the investigator compares
the concordance (the occurrence in both members of a pair)
pare of 2 condition in monozvgotic (MZ} o identical twins,
who share 100% of their genes, with the concordance rate of
that condition in same-sex dizygotic (DZ) or fraternal twins,
whe share 50% of their genes on average. {An aside: The

word genes in the preceding sentence technically refers only

to those genes that differ from one human to anathet, which
actually constitute only about one-fifth of ene percent of the
human genetic material.) D7 twins are thus no more geneti-
cally similar or dissimilar chan ordinary same-sex siblings. If
the concordance of a condition among MZ twins exceeds
that among same-sex [Z twins, we can conclude with reason-
able certainty that this condition is at least partly herirable,
The twin design is, however, premised on an important as-
sumption—the equal environments agsumption. This as-
sumnption, which is more complex than it might appear at
firse blush, essentially posits that {1) MZ twins ate not treared
more similarly than are same-sex DZ twins ot (2) if MZ twins
ave in fact treated more similarly than same-sex DZ twins,
this greater similerity in treatment does not increase MZ
twins’ similatity for the characteristic in question relative w
that of same-sex DZ twin, If you are confused at this point,
do not despair; The equal environments assumption is dis-
cussed in greater detail in the reading by Lewontin, Rose, and
Karnin and in the Discussion section.

Finally, in the typical adoption study, the investigator
compares the prevalence of a conditien among the adopted-
away biological relatives of affected individuals with its
prevalence among the adopred-away biological relatives of

unaffected individuals. If a condicion is influenced by genetic
factors, the prevalence of this condition in the former group
should be higher than thac in the latter group. In many ways,
the adoption design provides the most unequivoca) test of ge-
petic influence on a characteristic, because it allows the
cleanest separation of genetic and environmental factors. Un-
like the family study, in which genetic and environmental in-
fluences are hopelessly and inextricably confounded, the
adoption study permits investigatots td examine the indepen-
dent effects of genes and environment, Like the twin study,
however, the adoption scudy is premised on 2 key assump-
tion—random placement, which is also discussed in the
reading by Lewontin, Rose, and Kamin. Essentially, the as-
sumption of random placement (the opposite of selecrive
placement) posits that adoptees are placed with parents who
are no mote similar to these adoptees’ biological parents than
would be expecred by chance. ‘

-As you will see, many of the differences in the way that
Stpaube and Oades, on the one hand, and Lewontin, Rose, and
Kamin, on the other, interpret the data on the heritability of
schizophrenia stem from differences in their evaluation of the
rwo principal assumptions of the twin and adoption designs——
equal environments (twin studies) and random placement
(adoprion studies). Whereas Straube and Qudes view these as-
sumptions as largely ot entirely wartanted, Lewontin, Rose,
and Kamin do not. For Lewonrin, Rose, and Kamin, these as-
sumptions represens serious, if not fatal, stumbling blocks in
the effort to detect genetic influences on schizophrenia.

THE CONTROVERSY
Straube and Qades vs.
Lewontin, Rose, and Kamin

Straube and Qades

Eckart Straube and Robert Oades first point out that schizo-
phrenia has 2 pronounced rendency o aggregate in families,
although they ackaowledge that this finding does not provide
definitive evidence for genetic rransmission. They then review
evidence from several studies demonstrating that the concar-
dance rare for schizophrenia among MZ twins cansiderably ex-
ceeds that among same-sex D7 rwins apd conclude that these
data argae strongly for a genetic component to schizophrenia.
Sepaube and Oades also review the major findings from adop-
tion studies of schizophrenia, which consistently show that the
adopted-away biological relatives of schizophrenics exhibit a
highet rate of schizophrenia than do the adopred-away bio-
logical relatives of nonschizephrenics, or normals, and again
conclude that chese data indicate a substantial genetic influ-
etice on schizophrenia. Straube and Oades next discuss evi-
Jence that the offspring of the unaffected MZ co-twins of
schizophrenics are at elevared risk for schizophrenia, suggest
ing that these offspring have inherited a predisposition toward
schizophrenia from their parents. [n addition, they review
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findings suggesting that schizophrenia spectrum conditions—
conditions that appear to represent mild or attenuated forms
of schizophrenia—ate partially under genetic control and are
genetically associated with schizophrenta. Straube and Oades
discuss several models for the transmission of schizophrenis
and conclude thar models invelving the action of multiple
genes, in conjunction with environmental factors, appear to
be the most plausible in light of existing evidence. Finally,
Straube and Oades review the findings of molecular genetic
{linkage) studies of schizophrenia, which involve examining
the extent to which known penetic material segregates with
schizophrenia within families. They conclude that the results
of these studies are inconclusive although promising.

Lewontin, Rose, and Kamin

In this reading, which has bren abridged for the purposes of
this book, Richard Lewontin, Steven Reose, and Leon Kamin
begin by noting the “clash of determinisms™—biological versus
cultupab—that has bedeviled the study of schizophrenia for de-
cades. They trace the history of the search for the genedic ba-
sis of schizophrenia wo the eugenics movement of the early part
of the 20th century, which aimed to “improve” the gene pool
by eliminating genes ostensibly predisposing toward schizo-
phrenia, criminality, alcoholism, and other socially undesit-
able conditions. Lewontin, Rose and Kamin review Kallman's
classic twin studies of schizophitenia and find his results to be
highly questionable, They also review the findings from other
major twin studies of schizophrenia, including Gottestnan and
Shield’s 1972 study, and again find these results ro be uncon-
vincing. Mot only are these studies plagued by methodological
problems, the reading's authors claim, but the greater concot-
dance among MZ twins than among DZ twins reported by
most investigators can be plavsibly ateributed to greater envi-
ronmental similarity among MZ twins than DZ wins.
Lewontin, Rose, and Kamin then discuss the results of the
Danish adoption studics, which are frequently cited as the
most petsuasive evidence for the heritability of schizophrenia,
They argue that close inspection of these studies reveals litcle
or no evidence of 2 genetic basis for schizophrenia per se, as
well as serious methodelogical problems such as selective
placement by adoption agencics. Lewontin, Rose, and Kamin
conclude that the evidence for the heritability of schizophre-
nia is extremely weak and that investigators interested in the
etiology of schizophrenia wust begin to attend seriously to
broad social and cultural influences.

KEY CONCEPTS AND TERMS

concordance  Crccurrence of a given condition in both indi-
viduals of a pair {typically a twin pair). Concordance is the
opposite of discordance.

cross-fostering design  Adoption design in which individuals
are raised by,adoptive parents who have a particular psychiat-

tic condition. This design allows investigators to determine
whether the presence of this condition in the adoptive parents
increases the children’s risk of developing this condition.

discordance Occurrence of a given condition in only one
member of a pair (rypically a twin pair). Discordance is the
opposite of concordance.

eugenies  Policy of attempring to “improve” the gene pool of
a population by practices such as mandatory sterilization and
limits on immigration,

genotype Organism’s genetic endowment. Genotype must
be distinguished from phenotype.

Mendelian inheritance Pattern of inheritance characrerized
by the action of single genes. Mendelian inheritance differs
from polygenic inheritance.

penetrance  Extent to which a characteristic (for exarmple,
schizophrenia) is manifested in individuals with a given geno-
type. [b a genetic condition with a high penetrance, such as
Huntington’s chorea, many or all individuals with the geno-
type will develop the condition.

phenotype  Observable characteristic of the organism. Fhe-
notypes result from a combination of or interaction between
the genotype and environmental influcnces.

polygenie inheritance  Patrern of inheritance characterized
by the action of multiple genes. Polygenie inherirance differs
from Mendelian inheritance.

schizophrenia speetrum Broad class of condirions including
both schizophrenia and milder syndromes thought to be ge-
nerically related to schizophrenia. Although investigators dis-
agree somewhat on the boundaries of this spectrum, it eypi-
cally includes such conditions as schizotypal, paranoid, and
sometirnes schizoid personality disorders.

schizotypal personality disorder Personaliry disorder chas-
actetized by oddiries in thinking, behavior, and appearance
and by abnormaliries in social relationships.

selective placement Tendency for adoprees ro be placed in
homes on a nonrandom basis. Typically, selective placement
involves the placernent of adoptees with adoptive parents who
are more similar on relevant characteristics (such as psychopa-
thology, personality traits, and intelligence) to the adopeees’
biological parents than would be expected by chance,

rygosity  Classification of twins as monozygoric {“identical,”
otiginating from the same zvgote, or fertilized ¢gg) or dizygoric
{“fraternal,” originating from two different zygotes or fertilized
eggs).

PREVIEW QUESTIONS

1. What are the three major research designs thar behavior-
genericists use for examining the influence of genetie fac-
tors on a condition, and what is the iogic behind cach!
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What are the potential weaknesses and limitations of each
design?

What ate the major findings from twin studies of schizo-
phrenia? How do Straube and Oades, on the one hand, and
Lewontin, Rose, and Kamin, on the other, differ in their
inrerpretations of these findings?

What ate the major findings from adoption studies of
schizophrenia? Once again, how do these two sets of au-

4 What is the schizophtenia specrrum, and why is it poten-

5.

tially relevant o the genetics of schizophrenia?

According to Straube and Qades, what are the most plaw-
sible models for the mode of inheritance of schizophrenia?
What makes these models more likely than alternative
models?

thors differ in their intetpretations of thesc findings?

ECKART R. STRAUBE & ROBERT D. OADES

L. IS SCHIZOPHRENIA
INHERITEIDY

A. Familial Aggregation
of Schizophrenia

A schizophrenic is more likely than a
nonschizophrenic to have a bloed rela-
tion who is also schizophrenic. All re-
search repores agree on this point (e.g.,
Gottesman and Shields, 1982; Frangos
¢t al., 1985; Kendler et al., 1985; Wino-
ear et al., 1985; McGue et al., 1986).
The risk of a first-depree relative devel-
oping schizophrenia is about 10 rimes
higher than that of a relative of a non-
schizophrenic subject {see Table 1).
(The risk for someone without close
relatives with schizophrenia is approxi-
marely 0.85%). ... ‘

It should be emphasized that about
90% of schizophrenics have no schizo-
phtenic patrents, brothers, or sisters
{Gottesman and Shields, 1982; McGue
and Gottesman, 1989), Mowever, the
probability that the menezygotic (MZ)
twin of a schizophrenic also suffers in
some degpree from schizophrenia is
higher than that of the ewin that comes

Genetic studies

from another egg and does not share
100% of the genctic material [i-e., dizy-
gotic (DZ); Table 1].

It appears that schizophrenia has a
genetic component, but that inheri-
tance may not follow classical Mende-
lian rules, with dominant and recessive
genes for the major features, as for
cxample, Huntington's chorea does.
However, other illnesses pose problems
similar vo those encountered in the
study of schizophrenia. There are many

illnesses withi a psychiatric andfor sa-

matic character in which the heredi-

tary mechanism is pootly understood.

For example, the incidence of diaberes
mellitus is also higher in the families of
those who have the illness but, like
schizophrenia, it seems to have a rela-
tively low penetrance. The expression
of the phenotype is apparently affected
by other factors, since not all of the
carriers of the televant genes succumb
to the illness.

Mot just the incidence of schizo-
phrenia, but also the incidence for sub-
groups and for specific symptoms, has
been investigated. In carlier teports
thete seemed to be an increased inci-

dence {concordance) for the symptoms
of traditional subgroups in the kindred
or twins studied {Fischer et al., 1969;
Pollin et al., 1969 Diebold et al., 1977;
Kallman, cited in Gorrtesman and
Shields, 1982). However, more recent
studies (e.g., Kendlerecal., 1988) and a
ctitical teview (MeGuffin et al,, 1987)
have questioned these reperts.

Even if the question of whether
protninent symaptom patterns have a ge-

‘netic basis 15 disregarded. the reader

should be cautioned against assuming
that there is enough evidence from fam-
ily studics alone to undenstand the ge-
netic influence in schizophrenia, since
the putative genetic and the putative
envirgnmental influences cannot be
separated. If, for example, a child is
raised by a mentally disturbed parent,
then the poot milieu and a negative in-
fluence on the development of the
child may theoretically also cause a
mental handicap.

It may also be noted that, in most
cases, the psychiatrists who were retro-
spectively attempting to cstablish diag-
noses wete often not hlind to the tyge
of family to which the subjects be-

souRcs: Schizophrenia: Empirical Research and Findings, by B, R, Seeacbe and R. D. Qades (Eds.), pp. 361-384. Copyright © 1992 by Academic Press,

Inc. Reprinted by permission.
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TABLE 1 Rates of Definite Schizophrenia among

Relatives of Schizophrenics?

Familial Refationship n % Affected
Offspring of two schizophrenics 134 37
Offspring of one schizophrenic 1678 9
Siblings 7523 7
Grandchildren 739 3
Maonozygotic twins 106 41
First cousins 1600 2z
Dizygotic twins 143 12
Spouses 399 1

WAdapted from MeGue and Gottesman, 1989

longed. Bias favoring achievement of 2
positive result for the investigation(s)
may be involved. . . .

B. Twin Studies

When searching for semiquantitative
information on the degree of influence
exerted by hereditary and environmen-
tal factors in the etiology of schizophre-
nia, the measures of concordance from
twin studies are the appropriare gauge.
If generic inhetirance has a decisive in-
fluence, then MZ twins who share the
sarne genetic material should show a far
greater incidence of schizophrenia
when one of them is schizophrenic than
D7 ewins. {If dominant genes were in-
volved, the incidence in the MZ twin
should approach 100% whereas that in
the DZ twin would be abour 50%.}

Asg can be seen in Table 1, the inci-
dence raves of concordance are congid-
erably lower than would be expected
from a straightforward Mendelian in-
hesirance, Because of the telarively nu-
merous twin studies carried out, we

must select and summarize the informa-
tion. (For mote complete discussions of
both results and criticism of methods,
see Jackson, 1960; Zerbin-Riidin, 1972;
Neale and Oltmanns, 1980: Gottesman
and Shields, 1982: McGuffin et al.,
1984; Gottesman et al., 1987; Kringlen,
1987; McGue and Gotresman, 1989.)
The more recent studies attempt to
consider the criticism of Jackson
{1960), among others, of the methods
formerly used,

The study of Gottesman and Shields
(1982) ae the Maudsley Hospital in
London shall serve as an example for
genetic research with twins. In this
study, the selection and diagnosis of the
subjects was carcfully carried oun: six
evaluators blind to the zygosity of the
subjects were employed. {(The authors
exerted much effort establishing the zy-
gosity of their subjects. This was not ag
easy as it might appear and was treated
telatively generously in earlier studics.}
The degree of concordance depends on
the diagnosis, but no matter what diag-
nostic scheme was used, or how nar-

TABLE 2 Effects of Diagnostic Criteria on Twin Concordance

for Schizophrenia®

Monozygotic Dizygotic MZ:DZ
Chart diagnoses | 10/24 (42 3/33(5) 4.6
Consensus of six judges 11/22 (50) 3/33 (9) 55
Broad criteria {(Meehl} 14424 (58} 8/33 24y 2.4
Marrow criteria (Birley) 3/15 (20} 322 (14) 1.3

from Gottesman and Shiglds, 1982
brumbers in pareritheses indicate percentages.

Ganatic studies 37

rowly or generously the criveria were ap-
plied, the concordance for schizophre-
mia was highet with the MZ rhan with
the DZ twins in all cases. On the basis
of the judgment of the six evaluators,
the concordance was 50% for MZ and
9% for DZ twing (see Table 2; Gotres-
man and Shields, 1982).

The data are in good agreement
with concordance rares derived from
other more recent studies. However,
older studies reported higher concor-
dances. If justifiable criticisms of the
methods ate disregarded, one of the rea-
sons for this higher coneordance 15 most
likely to be the inclusion of subjects
with widely varying deprees of illness
(i.¢., the severity of the illness of the in-
dex twin also plays a role in the concor-
dance rates). Relevant here is the re-
analysis of an earlier study reported by
Gottesman and Shiclds (1982) in theit
review. When this group of rwins was
divided into severely and mildly ill
groups, the concordance rates for MZ
twins were 75% and 17%, respectively.
{The toral concordance, wichout taking
the severity of symptoms into account,
was 46% for MZ and 14% for DZ
twing. ) :

It is interesting to cotnpare these re-
sults with those of Kendler and
Robinerte (1983} based on the twin
register of the Ametican Academy of
Sciences. . . .. From a base of 16,000
twins, 590 pairs had two or at least one
schizophrenic twin, The concordance
rate for schizophrenia was 31% for MZ
and 6.5% for DZ twins, This concor-
dance can be compared with that for
diabetis mellirus, 19% versus 8%, and
that for high blood pressure, 26% vetsus
119. These concordance values are
lower than these found in the Maudsley
study, but do confirm the more peneral
experience that concordance rates tend
to be higher when the subjects are
taken from 2 purely clinical back-
ground, than from the population at
larpe. Once again, selection factors can
be seen to play 2 tole. It is also relevant
that after Kendler and Rabinetre
divided their population according to
the severity of the illnesses, higher
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concordance rates were found in the
mere severely ill, which confirms the
findings of Gottesman and Shields
(1982).

Of course radical proponents of the
influence of environmental factors still
object to inrerpretacions of these find-
ings in terms of 8 genetic COmponent in
the transmission of schizophrenia.
Some suggest that monozygocity and
the necessary similaricy of looks and be-
havior incur problems in the develop-
ment of the “epo” and of the individu-
als identity, which are precisely che
problems that these psychoanalysts sug-
gest are uppermost in the anomalous
development leading to schizophrenia
(cf. Arieti, 1955), However, contrary to
this argument, it should be noted that
the incidence of schizophrenia in
samples of MZ-twin probands or DZ-
twin probands is no higher than in non-
twin samples (Gottesman and Shields,
1982},

In order to counter the criticism of
the “cnvironmentalists,” the develop-

ment of MZ twins who were separated.

immediarely after birch and grew up
apart must be followed. This is a very
rare circumstance. The numbers of
cases available do not allow a statisci-
cally significant conclusion to be
drawn. Evidence from 7 MZ twins (all
separated in early childhood) speaks
against interpretarions thar consider an
identity problem the cause of the higher
concordance rates in MZ twins: 5 of
these rwins were concordant for schizo-
phrenia (see review and personal obser-
vations of Kringlen, 1987).

C. Adoption Studies

Adoption studies provide a useful com-
plementary patadigm for investigating
the contribution of hereditary and envi-
ronmental factors in the development
of schizophrenia. If there is a hereditary
component, there is an increased likeli-
hood of a child of a schizophrenic pa-
tient ro develop schirophrenia after
adoprtion into a healthy family, The
comparison 15 drawn with children of
healthy parents adopted into healthy

famnilies. The conergl and index groups
discussed here were carefully matched
according to the relevant demographic
features,

Several adoption studies have been
carried out in Denmark, where there iz
a particularly comprehensive regisrer of
pevchiarrie illnesses. These studics have

‘mostly been instigated by workers at the

National Institutes of Mental Healrh
(NIMH}e.g., Rosenthal e al., 1968,
1971, who searched the register for
schizophrenic patients who had piven
their children up for adoption, and Kety
etal., 1975, 1978, who started with reg-
istered adopted probands who had de-
veloped schizophtenia). An earlier
comprehensive study was carried out by
Heston (1966} in the United States
with a procedure similar ro thar adopred
by Rosenthal.

The principal finding of the studies
of Heston, Rosenthal, and cofleagues
was that a higher proportion of the chil-
dren of schizophrenic biolopics] parents
than of the children of parents with no
recorded illness who were adopted into
healthy families eveneually developed a
schizophrenia-like illness. Some of the
individuals concerned were adopted at
an early. age (i.e,, <1 yz}. For example,

in the study of Heston (1966}, 3 (11%)
of the 47 adopted offspring of schizo-

phrenic mothers became schizophrenic.
None of the children in the control
group became schizophrenic. Interest-
ingly, Heston reported that not only
schizophrenia, bur also “sociopathy,
neurasts, and mental deficiency,” even
greater artistic gifts were more frequent
in the index group than in the control
group.

The Danish-American study (Ro-
senthal ez al., 1968} and, more recently,
a Finnish adoption study (Tienari et al.,
1985} reported lower frequencies than
Heston (1966). However, cascs with
schizophrenia were still higher in the
index group than in the control group.
For example, Rosenthal et al. tecorded a
definirive schizophrenia in 6% of the
adopted offspring deriving from a par-
ent with schizophrenia (n = §2). This
point is emphasized by the re-analysis of

their results by Lowing et al.(1983), Us-
ing more modern diagnostic criteria,
only 3% could be diagnosed as schizo-
phrenie (DSM-I1). However, as in the
Heston study, the authors noted 3
highet incidence of milder psychiatric
problems, especially schizotypal person-
ality disorder, in the index offspring
than in the control group. (This finding
will be discussed in more detail in a sub-

sequent section, )

It could therefore be claimed that
modern diagnostic ¢riteria uncover a
lower incidence of fully developed
schizophrenia in offspring of schiza-
phrenic parients adopted into healthy
familics than the earlier studies (see
also Tienari et al., 1985, and subsequent
text). The reporred incidences are
slightly lower than those expected from
reports in which the offspring was
reared by a schizophrenic biological pat-
ent arid not by a healthy nonbiological
parent. In the former case, 10% of the
offspring were cxpected to be affected.
This discrepancy permits consideration
of the possible tole of differences in the
familial milieu {ie., high risk offspring
reared by a disturbed or by a healthy
person).

This was the starting point for an
additional project in Denmark by the
NIMH ream. Wender et al. (1974)
wanted to koow what the influcnce of
the adoptive father or mother on the
adopted child miphr be, They searched
in the Danish registers for those cages in
which the adopting parent eventually
became schizophrenic after adopting a
child from healthy biological parents.

{Compated with the previous design,

this is the reverse procedure. Adopting
schizophrenic parents, not the offspring
of schizophrenic biclogical parents,
formed the index group. This procedure
is called a cross-fostering design.)

The result was that no more devi-
ance was observed in the children of
healthy biological parenss (raised by a
schizophrenic parent; n = 28) than in
thase children raised by healthy par-
ents (n = 79). [For more derails of the
design and the resulrs in chis and the
other two Danish—American adoption.



studies, the reader is referred to Gottes-
man and Shiclds (1982), who gave an
exrensive review of the ficld.] The un-
avoidable weakness of the study by
Wender et al. (1974) is chat there is no
information about the nature of the in-
teraction between the adopting par-
ents and the child, since it is based on
retrospective, if blind, analysis of case
tepister data.

Indeed, these results did arouse con-
troversy. Prominent in the debate over
the validity of the conelusions have
been Lidz and Blare (1983) ar Yale
University, who maintained that envi-
ronmental factors had played a much
larger role than had been admitted.
They argued that factors such as the
ape ar adoption, the size of the family,
and the age of illness onset were not
considered. They further crivicized that
the inclusion of schizophrenia-like ifl-
nesses, such as borderline and spectrum
diagnoses, may make rhe picture less
tather than more clear. (Other prob-
Jems include the small number of chil-
dren appropriate for study and the cven
smaller number that might be expected
to develop schizophrenia.) Thus, in
their opinion, evidence from which te
attempt to distinguish between genetic
and environmental contriburions to
the development of schizophrenia is
limited.

The Finnish team of Tienari and
colleagues (1983) also criticized the te-
sules of the Danish—American adoption
studies, which they felt had not constd-
ered sufficiently the different familial
environments c¢ncountered by rthe
adopred children. This factor can be
scen in their own exhaustive study of
the fate of 91 children adopred from
schizophrenic mothers and 91 conrrol
children adopted from healthy mothers.
MNevertheless, as in the Danish—Amer-
jcan study, they found that more
children of schizophrenic mothers de-
veloped schizophrenia or schizophre-
nia-like illnesses. Tienari e al. {1985)
reported six (79) schizophtenic cases
in the index group and one (1%) psy-
choric ptoband in the control group.
From 128 (133) marched pairs exam-

ined in a later re-analysis { Tienari et al.,
1989, 1991), there was no further inci-
dence of illness in the contrel group,
but three cases of paranoia and one of
manic-depression had developed in the
index group.

However, additional findings froth
Tienari et al. (1991) concerning the
role of the family environment are of
considerable relevance for a theoty of
gene-envitonment interactions in
schizophrenia. In contrast to the Dan-
ish—-American adoption studies, they
examined the family members them-
selves and recorded eheir patterns of in-
teractions. They found mote disturbed
offspring in the more disearbed family
environments (indcpendent of the in-
dex status of the offspring). However,
they also found dhat the likelihood of a
severe disturbance (ineluding schizo-
phrenia) was greater if the offspring of a
schizaphrenic mother was brought up in
an adoptive family with a disturbed
family atmosphere (compared wich the

offspring of the control group, who did

not have the same risk status). From the
index group, 20% of the offspring
brought up in a disturbed adoptive fam-

* ily developed a severe character disor-

der or worse, whereas only 7% of the
control group received the same rating
{Table 3). These results appear to show
the joint effects of genetic vulnerability
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and family environment {Tienari et al.,
1991},

Naturally, Tienati and colleagues
(1985, 1989, 1991} asked whether the
disturbed family situation could have
arisen through the adoption of the
potentially peychotic child. However,
since similar disturbances of the inter-
actions hetween members of the family
also ocecurred with the adoption of chil-
dren from healthy parents, the authors
doubt if this was the primary cause. Fur-
thetmore, they compared the incidence
of clear clinical cases of schirophrenia
in children who came directly from the
biological parents or came indirectly by
way of an institution. The incidence
was highet in the larter case. Thus,
Tienarl et al. (1985, 1991) concluded
that although a genetic predisposition
played a.tole, unfavorable environmen-
tal conditions were important for the
development of a complete schizo-
phrenic illness, From this evidence, one
might also arpue that a “good” family
environment can exett a protective ef-
fect {Tienari et al., 1985, 1991; Gotres-
man ct al., 1987). However, all these
comments must be regarded as tenta-
tive; the conclusions may ver be
strengthened or weakened. Mot all sub-
jects in rhese studies had reached the
critical age for the development of
schizophrenia.

TABLE 3 Demonstration of the Putative Gene-Environment
tnteraction in Adopted Offspring of Schizophrenic ar Healthy Biological
Mathers as a Function of the Family Atmosphere in the Adoptive Family?

‘ Family Atmosphere
Offspring Healthy Disturbed Severely Disturbed
Sehizophrenic biological
mather {n = 133)

Healthy 33 10 4
Neurotic 7 g El
© Pesychotic/personality disorder/borderline 3 8 20
Nonschizophrenic biologicat
mother (= 131)
Healthy 15 3
Neurotic 12 13 N
Psychotic/personality disorder/borderline 2 5 7

sPercantage of offspring with or without a disturbance in the differant family groups. Adapted from

Tienari et 2/, 1991,

/!
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II. PATTERNS OF
DISTURBANCE IN
FIRST-DEGREE
RELATIVES OF
SCHIZOPHRENICS

A. Offspring of Monozygotic
Twins Discordant
for Schizophrenia

Even if the results described so far are
accepted as indicative of a herirable
compenent in schizophrenia, it may ex-
plain only a part of the variance. At
least 50% of the MZ twins with a
schizophrenic parenc are discordant for
the illness. However, it is possible that
those who do not develop schizophre-
* nia are carriers. Factors may be present
that suppress the release of the symp-
toms, as suggested catlier {i.e., the
threshold for expression of the illness is
not exceeded). This interpretation is
supported by the conclusions of an ¢l-
egant study by Fischer (1971, 1973} in
Denmatle.

Fiseher studied the children of the
nonschizophrenic twin pattners of MZ
twin pairs in which the other twin was
schizophrenic (n = 25). In this group,
she found a 13% incidence of schizo-
chrenia. A recent re-analysis of the
same matetial by Gottesman . . . and
Bertelsen . . . {1989) confirms these
findings {17% wich 2 schizophrenie or
schizophrenic-like psychosis; ICD diag-
nosis), This percentage ts astonishingly
¢lose to that expected from a genetic
madel if one parent was schizophrenic
{Figure 1; i.c., healthy twins with the
same genetic complement as the schizo-
phrenic patrners seem to be cartiers). In
the offspring of the schizophrenic MZ
twin, schizophrenia occurred with
about the same incidence (16%) as in
the offspring of the schizophrenic DZ
twins (18%). The offspring of non-
schizophreniec DZ twins had a much
lower incidence of schizophrenia (3%;
Figure 1),

Kringlen {1987) tepotted similar
findings with 155 offspritg of discor-
dant MZ and DZ twins. There were

13% schizophrenic offspring in the
forenet group and 3% in the larter. From
such resules ir seems that, although
schizophrenia cannot be attributed to
genetic factors alone, an increased tisk
of developing schizophrenia must be ge-
netically cransmitted, even if one of the
twins docs not show a schizophrenia
phenotype.

B. Disturbances in
Nonschizophrenic Relatives
of Schizophrenics

It is rarher important to provide a little
more background at this time. The
present concern is the mental health of
the nonschizophrenic subjects. As men-
tioned briefly earlier, it is known from
more detailed snalyses that many of the
discordant nonschizophrenic members
of MZ twins are not necessatily com-
pletely merutally normal, (All too often

. the data presented in tables are crude

and oversimplificd. Subjects wha do not
develop schizophrenia may be classed
along with healthy subjects when, in
fact, a category of nonschizophrenic
weuld be more appropriate.) Using data
from several reports, Table 4 shows that
schizoid distutbances (as far as they
were recorded as such) and other psy-
¢chigrrie disturbances are relarively fre-
quent among discordant twins, This
does not mean thar the evaluators did
not find completely notteal subjects
among the partners of MZ twins that
are schizophtenic. However, from the
resules described carlier, it would be ex-
pected that, if disturbed, the nonschizo-
phrenic partners would show a less
severe form of a {perhaps) schizophre-
nia-like personality disturbance.

Ler us now return to the adoption

! studies. One of the earlier investiga-

tions {Rosenthal et al., 1968, 1971) re-
porred thar many of the offspring
adopted from their biological parents
could be given a spectrum diagnosis,

FIGURE 1 Schematic lllustration of the Number of Offspring of
Members of Rizygotic (DZ) and Monozygotic (MZ) Twin Pairs Who
Developed Schizophrenia as a Function of Whether Their Parent Was
the Healthy or Il Member of the Twin Pair (after Propping, 1989)

MZ (74
Affected Unaffected. Affected Unaffected
parent parent parent parent
Twin n= 11 10 20
;

Children n= A7 24 37 g2
Affected

children 16% 17% 18% 3%




TAELE 4 Pairwise Monozygotic Rates for Sthizophrenia/
Questionable Schizophrenia, Schizoid, Other Psychiatric Conditions,
and Normality in Some Schizophrenic Twin Studies?

5 5i F N
f {%) (%) f4%) (%)

Luxenburger 14 72 14 — 14
Rosanoff et al, 41 61 — 7 32
Kallmann 174 69 21 5 5
Slater 37 64 — 14 22
Kringlen 45 38 — 28 CE]
Fischer 21 48 5 43
Gottesman & Shields 22 a0 9 18 23

*Fram Gottesman and Shields, 1982
42, schizophrenia/questionable schizophrenia; i,

that is, mental disturbances were re-
cotded that could be ascribed to schize-
phrenia and the periphery of a conven-
tional disgnosis of schitophrenia (e.g.,
personality disorders with mild schizo-
phrenia-like features). From the index
group, 32% of adopted offspring with-
out schiraphrenic parents were given a
spectrum diagnosis; from the control
group, the figure was 16%. Since these
diagnoses were somewhat vapue, the
outcome of this study was criticized
(e.g., Lidz et al., 1981). Lowing et al,
(1983) from the NIMHM re-analyzed the
material, as already reperted. Both
analyses were carried out blind to the
status of the offspring of the probands.
Lowing ¢t al. {1983) then used DEM-I1I
" crireria, There was some change in the
diagnosis of the parents, but the higher
incidence of specrrum subjects was con-
firmed. They disgnosed only one caze of
schizophrenia (2.5%), but 33% of the

schizoid; B other peychiatric conditions; N, normal

index group and 13% of the control
group were considered spectrum cases.
Within the spectrum diagnosis, schizo-
typal and schizoid personality disorders
had the highest frequency {Table 5).
This was also rrue if only che adopted
offspring of chronic sehizophrenics were
considered.

The incidence of bordetline cases
and borderline petsonalivy disturbances
(DSM-1T1} did not distinguish the two
groups re-analyzed by Lowing and col-
leagues. Kendler and Gruenberg (1984}
alse found, in their te-analysis of
another Danish-American adoption
study, an increased incidence of DSM-
Il-defined speccrum personality distur-
bances (rated blind) ameong the biologi-
cal parents of the adopted children that
eventually developed schizophrenia.
Prominent were schizotypal and para-
noid personality disorders, but not bor-
derline cases.

TABLE 5 Re-analysis of the Rosenthal et al. (1968, 1971)
Adoption Study by Lowing et al. (1983)

Adopted Offspring
Schizephrenic Nonschizophreriic
. Riological Farent Bioiogical Parent
DSM-IIf Diagnosis {n=39) (n=23%
Schizophrenia 1 0
Spactrem personality disordera 14 5
No spectrum disorder 24 34

chizatypal personality disorder, schizoid personality disarder, barderline personality disorder, and

“mixed spectrum”

Genetic studies 91

Kendler and Gruenberg uzed the
material of Kevy et al. (1973), who wete

“interested. in adopted offspring with

schizophrenia (from the Danish regis-
rer) and in the rate of schizophrenia in
the biological parents of these children.
[The so-called “Kety stravepy” repre-
sented the third Danish adoption study
of the NIMH, along with the “conven-
tional stratepy” of the study of Rosen-
thal et al. {1968, 1971) and the “cross-
fostering strategy” of Wender et al.,
1974]

This argument will now be extended
to a large-scale study of the incidence of
spectrum personality discurbances in
first-degree relatives of usnequivocally
diagnosed chronic schizophrenics (Bar-
cn et al., 1983; Baron, 937), This
study was ran by the New York Psychi-
atric Institute at two major hospitals. It
found a significantly higher incidence
of spectrum petsonaliey distutbances in
376 first-degree relatives of 90 schizo-
phrenics {RDC; DEM-II) than in a
conttol group of 346 first-depree rela-
tives of 90 nonschizophrenics.

In detail, Baron found a schizotypal
personality disturhance in 15% of the
first-degree relatives of the schizo-
phrenics bur it only 2% of the conrrol
telatives. Paranoid personality distur-
bances and chronic schizophrenia were
less frequent than schizotypal traits
among the relatives of the schizo-
phrenics, but were still significantly
more frequent than in the controls,
with incidences of 7% and 6%, respec-
tively. Kendler and colleagues (1984)
from another clinic in New York pre-
sentcd similar resules in a study of first,
degree relatives. Coryell and Zimmer-
man (1989) found no differences, but .
the diagnoses of the relarivés were
mostly attained through telephone ine
terviews, which may ke a disadvantage.
Schulz et al. (1986) in Pitssburgh
wanted to know whether the incidence
of schizophrenia or schizotypal dispur-
bances was higher among the first-de-
gree relarives of patients with a schizo-
typal personality disturbance. They
obtained ncgative tesults. Unfortu-
nately there were several weaknesses in
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the study. In particular, the experimen-
ral group used was too small (n = 22),
and only 44 relatives were investigated.
If the incidence is considered, it may be
expected from the previous studies that
the use of small groups extremely re-
duces the chance of finding subjects
with schizotypal ot schizophrenic symp-
torms. Therefore, lirele weight can be
placed on these negative results.

The reasons for classifying the spec-
trum diapnosis under the DEM latpely
arose from the adoption studies (par
ticularly thase of Rosenthal and col-
leagues), Unfortunately, it provides no
clear, broadly accepted definition.
However, most of the authots cited in-
cluded schizotypal, paranoid, or schiz-
oid personality disorders. Bordetline
personality disorder seemed to be less
frequent in the first-degrec relatives of
schizophrenics, but no definitive an-
swer can yet be given, Some of the per-
sonality disorders defined in the DEM-
III-R do overlap. (See Gottesman,
MeGuflin, and Farmer, 1987, for an ex-
tensive discussion.)

Relevant to whether a narrow or
broad definition of the illness relates to
the putative comamon genetic element
is a study by Gottesman. . . . This
American—English study (Farmer et al.,
1987} revealed that the inclusion of
schizotypal persenality disturbances,
atypical psychoses, and mood-incongru-
ent delusions along with definitive
cases of schizophrenia markedly in-
creased concordance values for MZ over
DZ twing. They calculated the concor
dance rates for a number of diagnostic
constetlarions, but this particular con-

stellation of diagnoses showed the larg-

est difference between MZ and D7
twins. The other extreme shows thart if
a very narrow definition of schizophre-
nia s used (e.g., Abrams and Taylor,
1983, Chicago), extremely few schizo-
phtenic paticnts are reported from the
families of these schizophrenics,

In suminary, it can be said that there
is an increased incidence of schizo-
phrenic spectrum personality distur-

bances that are genetically in some way

related to schizophrenia among the

first-degree relatives of schizophrenics
(e.g., schizotypal, schizoid, parancid,
and probably other psychotic distur-
bances such as acypical peychosis,
mood-incongruent  delusions, and
schizo-affective disorder). Remarkable,
though, is the absence in all studies of
reports of (DEM-TII-R) borderline per-
sonality disturbances among the rela-
tives of schizophtenic patients. This is
in contrast to prior expectations {sec Te-
view by Schied, 1990).

These findings could form part of a
working hypothesis for current reseatch,
to facilitate the assembly of new symp-
tom constellations from an empirical
base for studies of the nature of genetic
transmission in schizophrenia (ef.
Marey, 1988).

111. GENETIC MODELS
AND GENETIC ANALYSIS

A. Single Major
Locus Models

From the dats discussed earlier, it
seems evident that the classic Mende-
lian sipgle major locus models cannot
adequately cxplain the chservacions
{i.e., one dominant or tecessive gene).
In other words, it is unlikely thar a di-
rect pathway from the genotype to the
phenotype exists. For example, not all
the twin pattners of affected MZ ewins
are schizophrenic themselves. They
must, however, transmit “something”
in their genetic matcrial, since more
offspring of the unaffected become ill
than would be expected if no transmis-
sion had occurred.

Several authors have therefore pro-
posed that & dominant or recessive
single gene with reduced penetrance
may explain the data. Debray and col-
leagues {1979} from France ran likeli-
hood estimates for 12 different poten-
tial genetic models of transmission,
including single major locus models
with low penetrance. Their data were
based on 1333 individuals from 25 fami-
lies with a schizophrenic member, cov-
ering 4 gencrations. The authors were
not able to decide amony several mod-

¢

els, since they obtained similar likeli-
hood estimates, bue they were able tw
conclude that modified (low pen-
etrance) single major locus models were
untenable (later confirmed by Touang et
al. 1982, and others: see reviews by
Paraome et al.,  1988: McGue and
Gottesman, 1989; see Crow, 1990, fora
continuarion of the arpument for a
single locus in a modified form).

B. Polygenic Models

Polygenic models propose that several
genes found at several loci may explain
the pactern of trangmission in schizo-
phrenia. There are three main reasons
to propose this aleernative: (1) different
degrees of severity of schizophrenia tay
be betrer explained by differences in the
number of loei responsible (addirive ef-
fects) than by single major locus mod-
elg; (2) the puzzling heterogeneity may
be better explained by different genes
(i.e., by different combinations of genes
in different schizophtenic patients); or
(3) schizophrenia may be the tesult of
the interaction of several gencs. Also,
{4) the fact that the eate of schizophre-
nia in the population is constant de-
spite the reduced rate of reproduction of
schizophrenic patients cannot be ex-
plained by single major locus models.
There have been several studics per-

formed so far, but no ¢lear support has
become evident for the one or the other
vatiant two-locus model, several-locus
madel, and so on. (See reviews by
Gottesman and Shields, 1982; Fataone
ecal., 1988.) !

C. Multifactorial Models

A multifactorial model assumes that
the phenatype is the resalt of a combi-
nation of genetic transmissions and en-
vitonmental influences. A multifacto-
rial model was first proposed by
Gottesman and Shields (1967) for the
mode of rransmission in schizophrenia, |
but such models have been applied ear-
lier to account for other nonstraight-
forward familial discributions  of
{psycho)somatic illnesses, such as high



FIGURE 2 Schematic lllustration of the Multifactorial Model,
several genes (most likely a dominant gene and its genetic background)
as well as environmental factors contribute to the “multifactorial”

iliness {(after Propping, 1989),
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blood pressure, allergies, and diabetes
mellitus. In the case of schizophrenia,
it is supgested that all individuals have
some unobservable liability or predis-
position to develop the illness. The
model assumes that the mode of trans-
mission is polygenic; therefore the ar-
guments given previously also apply
hete. The main advantage is that the
model also considers environmental
factors (Figure 2}, Another special fea-
ture is thar a normal distribution of the
predisposition in the general popula-
tion is assumed. The appearance of the
illness is seen as the crossing of a

threshold, The model also accounts for
spectrum personality disorders (second
threshold)(see . . . Fipure 3).

There are several old “poodness-of-
fit" caleulations thar have yielded
mixed results (cf. Matthysse and Kidd,
1976; review by Gottesman and
Shiclds, 1982). More recent analyses
incorporate the twao-threshold assump-
tion (i.e., different degrees of the
expression of the phenotype from
schizoid personality disorder to schizo-
phrenia) and use path analysis in order
to disentanple the effects of genetic
and environmental factors. Several

FIGURE 3 Gaussian Distribution of the Disposition to lllness in
the Population (i.e., the Subclinical Spectrum or Threshold Region).
The illness is overt in the area to the right (after Propping, 1989).
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studics were again initiated by Gotres-
man and co-workers (see Rac et al.,
1981; McGue et al., 1983, 1987) using
all information available from several
Western Europeah family and twin da-
tabases. The results of the “goodness-
of-fit” calculations for these data were
all similar, favoring the assumption of a
multifactorial model and tejecting
single major locus models. The authots
also concluded that genetic factors ac-
counted for most of the variance
{abour 60%) but thar environmental
factors were also impottant, just to a
lesser degree (see review by Faraone et
al., 1988, for more details).

D. Mixed quels

A variant of the multifactorial model is
the mixed model. The mixed model as-
sumes that a major locus gene exists

- with a polygenic background and envi-

tonmenval factors (see Fipure 2). The
mode] therefore rakes inro accounr the
heterogeneity and the similarity of the
phenotype. Carter and Chung (1980}
wete not able co find support for a mixed
madel, but they enly used hospial diag-
noses to calculate the “goodness-offit”
with, the data from 507 siblings. Baron
(1987) also included spectrum disorders
in his analysis, using diagnoses based on
a standardized inrerview (79 chronic
schizophrenics and their first-depree
relatives). The result of this study was
discussed already. Baron (1987} found
that a single recessive major locus makes
the largest contribution to the transmis-
sion of the liability (63%}). In the
maodel, there was also  sratistical likeli-
hood for a polygenic influcnce, but it
was considerably lower (20%). The con-
ttibution of environmental effects {ran-
dom and comenon sibling environment)
to the variance in liability was estimared
to be 17%. \

In summary, both mixed and
polyfactorial models can be supported
to some extent. Thus, as yer, no cleat
decision can be made about which
mode of eransmission is the most likely,
although single major locus models can
probably be rejected (see also McGue
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and Gotresman, 1989). A problem for
these mathematical models and the
“moodness-offit” estimations is that
they depend on the reliability of the di-
agnosis and, more critically, on the con-
cept of schizophrenia. Therefore, no de-
finitive answers can be expected from
this type of calculation. If a researcher
decides to include only hospiralized
schizophrenic patients, or even only
DSM-IIL-R defined chronic schizo-
phrenic patients, he or she gets a differ-
ent picture of the mode of ransmission
than the researcher who believes that
specttum disorders, including schizoid
or paranoid personality rraits, belong to
the genetic concept of schizophrenia.
Another problem is, then, to define the
botders of the spectrum (see the cotn-
prehensive discussion of this problem
by Gottesman et al., 1987}, Since it is
nor cleat what the apptoptiate pheno-
type for analysis should be in schizo-
phrenia research, we must await more
precisely defined biological or genetic
markers. (These markers will be dis-
cussed in the next section.)

E. Molecular Genetic
Approaches

Three recent studies conducted by
tearns from London (Shetrington et al.
1988). Edinburgh (St. Clair et al.,
1989), and Yale (Kennedy et al., 1988)
have not waited for improved diagnosis
and recognirion of schizophrenia, but
plunged into the material from well-
known pedigrees with the newer tech-
niques of molecular biology. Sherring-
ton and colleagues claimed to have
demonstrated that the inheritance of a
disposition ro psychiarric disordess be-
lomging to the schizophrenia spectrum
can be associated with genetic material
on chromosome 5. The latter two stud-
ies, with negavive tesules, have shown
that not all cases of schizephrenia can
be so explained. How did this all come
about?

Three conditions were necessary:
the availability of pedigrees providing
psychiavtic information and genetic
material, the methods for locating the
genetic fragments responsible, and a

sipne of where to look among the vast [i-
brary of genes available.

The analysis of large family clans
will be considered first. Sherrington et
al, (1988) studied two Britsh and five
leelandic pedigress covering three gen-
erations. The Jcelandic families were
those described by Karlsson (1982,
1988). This darabase of 104 persons in-
eluded 39 cases of schizophrenia, 5 with
schizoid disturbances, and a further 10
cases of disorders including phobias,
anxiery, and depression, Kennedy et al.
{1988) searched northern Swedish
pedigrees. This material covers 157 per-
$ons in seven branches. They were able
to diagnose 31 cases of schizophtenia
and found 50 unaffected subjects. St.
Clair et al. {1989) used the yame pheno-
typic descriptions as the London group,
with 15 families in Scotland. Of 166
members whose DNA was examined,
75 had some mental disturbance; for 44
this was schizophrenia, and, for a fur-
ther 5 cases, a psychosis or spectrum
personality was determined.

We will now discuss rthe methods.
Basically, these tools involve the use of
restriction cnsymes to identify places at
which the different genomes wvary
When following the inhetitance of parts
of a chromasorme through & family, ane
cati use the variations of the sequences
of DN A as genetic markers. These varia-
tions become visible when they disrupt
the recognition site for 3 restriction en-
ryme. The sequences of DNA marked by
these sites are called resteiction fragment
length polymorphisens (RFLFs). Among
the thousands of such scquences already
known in humans, it has been possible
to track RFLPs that pass from generation
ro genetation with a discase (e.g.,
Huntington’s chorea, manic depression;
Egeland et al., 1987). It can be con-
cluded thar the genes contributing to
the disease lie in a chromosomal region
near the RFLF.

Why did these groups look ar chio-
mosome 57 The sign was provided by a
case reported by Bassett et al. (1988).
The ¢ase concerned an uncle and
nephew who were both schizophrenic
and had cerrain unwsual facial features
in comtmon, They both carried an extra

¢ copy of the region known as 3q11-13

translocated fo chromesome 1. (Addi-
I:ional[__ly. at the time it was thought that
the glucocorticoid Teceptor was en-
coded near the 5q region. Disturbance
of glucocorticoid metabolism can give
rise to psychoses. This locus has singe
been shown not to be as close as origi-

"nally thought.)

Sherrington et al. (1988) reported
finding stromg concordance with a puta-
tive dominant character predisposing to
schizophrenia. The concordance has
been improved by including the other
peychiatric illnesses, but in view of the
relatively inadequarte information pro-
vided by the individuals concerned, this
finding must be treated with resetve,
The transmission of schizophrenia and
of the genetic markers was 1094°-fold
more likely if they were genetically
linked than unlinked (i.e., the rela-
tively high lod score of 6.49 speaks in
favor of & single gene locus!), Two fea-
tures, one in the design and the other in
the methods, must qualify this fesult.
There was a deliberately biased sam-
pling of families for signs of genes with
a high penetrance. This was deemed a
necessary design feature to increase the
likelthood of finding what their meth-
ods could detect, namely, a single gene
locus. Howevet, it is difficult to believe
that the lod seore increased when they
broadened the diagnostic criteria to in-
clude various depressive illnesses. Fam-
ily, twin, and adoption studies have not
provided evidence for a genetic link be-
tween these two types of psychiatric dis-
turhance (e.g., Lotanger, 1981).

However, reasonable criticism can
also be made of the reports of negative
results (Byetley et al., 1989). The pedi-
gree studied by Kennedy et ol (1938)
may prove to be an exceptional case.
There is reason to suppose that it is also
demonstrating segrepation for mental
tetardation. This adds considerable
complexity to the analysis. Although
the report of St. Clair et al. (1989) is
laudable for its attempt to test several
hypotheses for the linkage of different
syndromes, their basic assumption of an
autosomal dominant mode for inheri-
tance is unlikely. Byerley is not alone in



suggesting that a recessive made is more
likely (see previous section).

What might the combined results
mean? It scems that schizophrenia may
rately be linked to defects in an un-
known gene on chromosome 5. It ray
be a dominant gene, the inheritance of
which leads to the inheritance of a sus-
ceptibility to schizophrenia. However,
carriers do not necessarily develop
schizophrenia. 1t has not been shown
thar a chromosome 5 defect is sufficient
for the development of schizophrenia
not that ali schizophrenia develops
from this or any other gene, Using five
RFLP:, Kennedy et al. (1988) found no
evidence of a link between chroma-
some 5 and schizophrenia, but noted
that a demonstracion of the hererogene-
ity of schizophrenia would require find-
ing another generic locus (Lander,
1988).%2 Striking in the results of Sher-
ringron et al {1988} is that appacently
several subrypes of schizophrenia may
have a common genetic source, Again,
the suggestion is that the eticlogy does
not match the results of current diag-
nostic practices. Future studies should
aim to attain mote peychiatric and ge-
netic information from more members,
This infoemation should be combined
with recently developed penetic maps
to demonstrate linkage. Such tech-
niques could already be applied to other
behavioral and physiological markers
cotrelating with schizephrenia (e.g.,
pursuit eye movements, sensitivity to
atophetamine; Lander, 1988). . ..

[Section IV has been omitted here.]

V. SUMMARY
STATEMENTS AND
INTERPRETATIONS

A. Monozygotic (MZ) and
Dizygotic (DZ) Twin Studies

The rate of schizophtenia is higher in
MZ than in DZ twins. The concotdance
is generally less than 50%, but is higher
if one of the rwins is severely ill.

The numbers speak for a genetic con-
tribution, but are far lower than those
expected for a straightforward dominant-
recessive model of inheritance.

B. Adoption Studies

The adopted (index) offspring of schizo-
phrenic parents are at higher rigk for de-
veloping schizophrenia than control
children. However, the incidence of
schizophrenia is lower than in children
living with the affected parent. In some
adoption studies, schizophrenia is rare,
but spectrum personality disorder (e.g.,
schizotypal personality disorder) is more
frequent.

These tesults demonstrate that both,
the genctic disposition and the envi-
ronment play a role in the development
of schizophrenia,

C. First-Degree Relatives
of Schizophrenics

About 15% of the relatives of schizo-
phrenics have personality diserders
which have some similarity with schizo-
phrenia (i.e., schizotypal personality
disorder and other spectrum features).

A common heritable factor seems o
be the basis of both the fully developad
llness and the spectrum personality dis-
order. There may be ar least two influ-
ences that determine the severity of the
cxpression as specrrumn or fully devel-
oped schizophrenia: environmental
stress and the degree of genetic load (re-
flected, for example, by the number of
afflicted relarives; Odegaard, 1972, in
Propping, 1989). The phenorype is the
product of a genetic/environment inter-
action but rhe genetic predisposition
secms to be the necessary condition.
Birth complications and slight corrical
attophy seem to play the same unfavor-
able role as aversive environmental in-
fluences. . . . Another possibilivy is that
of a phenocopy, if the same purative
pathognomonic area is afflicted by atro-
phic processes.

D. Mechanisms of
Inheritance

The exact mode of inheritance is not
clear, although most researchers ex-
clude at Jeast the possibiliry of 2 single
major locus gene. Psychiatric genetics

Genetic studies g5

today favor pelyfactorial or mixed mod-
els (i.e., this is the result of most math-
ematical likelihood estimarions when
comparing the model with the appear-
ance of schizophrenia ot spectrum disor-
ders in pedigrees). .

The polyfacrorial model assumes
that scveral genes are responsible for
schizophrenia and the additional influ-
ence of the environment results in the
crossing of a second threshold, The ap-
pearance of spectrum disorders is being
considered as the crossing of an initia!
threshold. 1n general, iv is suggested
that the liakility or the disposition to
develop the illness is distributed con-
tinuously in the population (Gaussian
distribution). The mixed model assumes
that, in addition to the factors invelved
in the polyfactorial mode of transmis-
sion, a single major gene locus is re-
spomsible.

The mixed and polyfacterial models
seem to be plausible with respect to the
fact that the phenotype is heteroge-
neous, the illhess can appear without
family history of schizophrenia, and
schizophrenia does not die out despire
the fact that schizophrenic paticnts
have fewer offspting than healthy per-
sons, However, the exact proof for one
ot the other model is difficult to
present because of the variable nature
of and the difficulty defining the bot-
ders of the varicus expressions of the
phenotype in the general population,
from mild spectrum fearures to severe
breakdown.

E. Molecular Genetics

A recent claim thae the generic locus is
on chromosome 5 is not supported by
several other studies.

It is theoretically possible, as dis-
cussed carlier, that more than one locus
is required to bring about a sufficient li-
ability for developing schizophrenia, If
g0, a search for a single locus would only
make sense if the existence and contri-
bution of a major gene could be as-
sumed. Information pertinent to a deci-
sion between the alternarives is not
available. ’
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NOTES

1. The “lod” score or “log of the odds” re-
fers to the usual parametric statistic for
assessing the strength of a linkage, The
conventional threshold for acceptance
of linkage is 3.0, whereas that for re-
jection of & linkage between a poly-
sotphic rest marker and a particular
disease locus is —2.0. For example, in
1990 the status of combined studies on
a marker for Huntington's discase on
the short arm of chromosome 4 was
87.7 at a recombination frequency of
0.04; in contrast, for the 11p marker
for bipolar affective disorder, the lod
score has decreased from 4.08 in the
original study to 9.3 after subsequent
additional investigations.

2. There are at least two other reports of
features with an increased incidence tn
small groups of schizaphrenics, the ori-
gin of which has been traced to a locus
on chromosome 19 (19pl3) (see dis-
cussion in Byerley et al., 1989), It
should not be overlooked that there
may be a number of genetic defects
necessary for the expression of the
chenotype, It may be a combination of
all or only some of these that is saffi-
cient for the illness vo appear,
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Schizophrenia: The clash of determinisms

THE CASE OF
SCHIZOPHRENIA

The diagnosis and treatment of schizo-
phrenis are paradigms of the determin-
ist node of thinking, for this is the
mental disorder on which more bio-
chemical and genetic research has been
lavished than any other, the one in
which claims o have discovered the

cause in a patticular molecule or gene
have been made most extensively. It is
now so widely believed that psychiatry
has proved the disorder 1o be biological
that if the case fails here, wherc it is
strongest, it must be ever weaker else-
whete, But schizophrenia is interesting
from another point of view as well, for
in opposition to the biologizing tenden-
cies of medical psychiatry there has

SYOWDL Up @ StIonE COUNCETMOVEmEnt in
recent years. Antipsychiatry, in the
hands of practitioners like R, D. Laing
and theotists like Michel Foucault, has
gone far in the opposite direction, al-
most to the point of denying the exis-
tence of a disorder or group of disorders
diagnosable as schizophrenia at all.
Thus in the case of schizophrenia we
find preciscly that clash of determin-

souRcE: Not in Our Genes, by R. C. Lewontin, Steven Rose, and Leon ]. Kamin, pp. 197=131. Copyright & 1984 by R. C. Lewontin, Steven Rose,

anid Leon I Kamin, Reprinted by permission of Pantheon Baoks, a division of Random House, [ne.



{sms, o1 the one hand biclogical and on
the other cultural, . . . which it is oneg of
the purposes of our hook to transcend.

What Is Schizophrenia?l

Schizophrenia literally means “split
tind.” The classic picture of a schizo-
phrenic is of a person who.feels in some
fundamental way cut off from the rest of
humanity. Unable to express emotion
ot interact normally or express them-
selves verbally in a way that is rational
to most others, schizophrenics appear
blanle, apathetic, dull. They may com-
plain that their thoughts are noe their
own or that they are being controlled
by some outside force. According to the

textbooles, dramatically ill schizophten-

ics appear mot to be able to or wish to
do anything for themsclves—they take
little imterest in food, sexual activiey, or
exercise: they experience auditory hal-
lucinarions; and their speech seems
rambling, incoherent, and disconnected
to the casual listener, Some psychia-
trists doubt whether schizophrenia is a
single entity at all, or speak of core

schizophrenia and a wider range of .

schizophrenia-like symptoms,

The idea of a :ingle disease of
schizophrenia may be a hangover from
the ninereenth-century definition of
madness—so-called dementia prascox
—which preceded it. The diagnosis of
schizophrenia in a patient wich a given
set of symptoms can vary between doc-
tor and doctor and culture and culture.
It is true that when matched and care-
fully controlled transnarional surveys
are done there is some concordance of
diagniosis; howeves, in real life the diag-
nostic and prescribing practices of doc-
tars and psychiatrists differ sharply from
the more controlled procedures of clini-
cal trials. Comparisons of figures in dif-
ferent countries have shown that the
most frequent use of the diagnosis of
schirophrenia occurs in the United
States and the Soviet Union. Nonethe-
less, even. in Britain, whete it is defined
in a somewhat narrower sense, up to
1 percent of the populatien is said
suffer from schizophrenia,’ and 28,000

—or 18 percent—of the admissions to
hospitals for mental illness in 1978 were
for a diagnesis of bLl'llZ(‘Jphr&I'lla ot its te-
fated disorders.

Faced with the complex phenﬂmena
that tesult in a diagnesis of schizophre-
nia, the biological determinist has a
simple question: What 15 it about the
biology of the individual schizophrenic
that predisposes him or her toward the
disorder! If no obvious gross brain dif-
ference can be found, predisposition
must lie in some subtle biochemical ab-
normality—perhaps affecting the con-
nections between individual nerve
cells. And the thrust of the determinise
argument is that the causes for these ab-

‘normalities, although they might have

been environmental, are most likely to
lig in the genes. . ..

THE GENETICS OF
SCHIZOPHRENIA

The statement that the brain of a per-
son tmanifesting schizophrenia shows
biochemical changes compared with
that of a normal person may be no more
than a reaffirmation of a proper materi-
aligm that insists on the unity of mind
and brain. But the ideology of biological

- determinism goes much deeper thac

this. It is, as we have reiterated, linked

. to an insistence that biological events

are ontologically priot to and cause the
behavioral or existential evenes, and
hence to a claim that if brain biochern-
istry is altered in schizophrenia, then
underlying this alrered biochemistry
must be some type of generic predispo-
sirion to the disorder. By 1981 psy-
chologists were claiming to be able to
detect potential schizophrenics when
they are only three years old—up to
fifty years before the disease manifests
itself. The claim, made by Venables to a
meeting of the British Association for
the Advancement of Science, is based
on a survey of three-year-olds in
Mauritiug; “potentially abnormal” chil-
dren were said to show “abnormal auto-
nomic rcspcmses.z

Push the diagnosis back beyond the
three-yeat-old and we are soon with
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embryo or geng. But the hunt for a ge-
netic basis for schizophrenia goes far be-

. yond an interest in therapy, as there is
1o way in which the mere demonstra-
tion of a genetic basis for the disorder
would aid in its treatment.®* As we have
seen, the lineage of the effort to find ge-
netic predispositions runs back through
the cugenic thinking of the 1930s and
1920s, with. its belief in genes for crimi-
nal degeneracy, sexual profligacy, alco-
holistm, and every orther type of activity
disapproved of by bourgeois society. It is
deeply embedded in today’s determinist
ideology. Only thus can we account for
the extraordinatry repetitive persever-
ance and uneritical nature of research
intc the genetics of schizophrenia.
Wharevet such research may say about
the disorder it proposes to explain, an
examination of the claims of its pro-
ragoniste says a very great deal about
the intellectual history of our conrem-
porary determinist society, and hence is
wotth analyzing in some detail.

The belief thar schirophrenia has a
clear and important genetic basis is now
very widely held. The father of psyehi-
artic genetics, Ernst Riidin, was so con-
vineed of this that, arguing on the basis
of statistics colleered by his co-wotkers,

*These words wete trie when we wrate
them. However, teductionist science moves
faster than the Gutenberp technology of
book production. For if it were the case thas
there were schizophrenis-producing genes,
then techniques that excised those abnormoal
penes from the genome of affected individu-
als and zeplaced them with their normal al-
leles would presumakly prevent the expres-
sion of the disorder. I schizophrenia were a
single or even a two- or three-pene defect,
such techniques are not wholly heyond the
reach of contemparary molecular genetics—
what is sometimes called penetic enpineet
ing. There are serious tesearch programs now
under way in several laboratories o make

- pene libeaties from schizophrenics and isolate
and clone the “schizophrenic genes” with a
view to studying their possible replacement,
Cranted the reductionist premise, the thera-
peutic lagic would be impeceable, And if one
can have schizophrenie urine, why not, in-
deed, schizopheenic genes?
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he advocated the eugenic sterilization
of schizophrenics. When Hitler came to
powet i 1933, Ridin’s advocacy was no
longer merely academic, Professor Rii-
din served on a panel, with Heinrich
Hiratnler as head, of the Task Force of
Heredity Experts who drew up the Ger-
man sterilization laws of 1933,

Pethaps the most influencial paychi-
atric geneticist in the English-speaking
world was a student of Ridin’s, the late
Franz Kallmann. The hlizzard of statis-
tics published by Kallmann seemed to
indicate conclusively that schizophre-

nia was a genetic phenomenon. From .
his study of a thousand pairs of affected .,

twins, Kallmann concluded thar if one

member of a pair of identical twins was

schizophrenic there was an 86.2 percent
chance that the other would be also.
Further, if two schizophrenic parents
produced a child, there was a 68.1 per-
cent chance rhar the child would be
schizophrenic. These figures led Kall-
mann to argue that schizophreniz could
be actributed to a single recessive gene,

The parricular genetic theory es-

poused by Kallmann has made it pos-

sible for latter-day psychiatric geneti-
cists to atrempt a spectacular rewriting
of their history. Thus, in a tecent texc-
bock the following note appears:
“Kallmann’s [theory] was apparently not
based solely on his dara. His widow has
indicated that Kallmann advocated a
recessive madel because he could then
argue convincingly against the use of
sterilization to eliminate the gene. Asa
Jewish refugee, Kallmann was very sen-
sitive to this issue and afraid of the pos-
sible social consequences of his own re-
search.” The point here is ¢har if a
disease such as schizophrenia is caused
by a tecessive gene, many carriets of the
gere will not themselves display symp-
toms. Thus, sterilization metely of those
whe do show symproms would be ineffi-
cient and would fail to eliminate the
disease.

The picture of Kallmann as a bleed-
ing-heart protector of sehizophrenics,
adjusting his scientific theories to mir-
ror his compassion, is grotesquely false.
The first Kallmann publication on

schizophrenia is in 2 German volume
edited by Harmsen and Lehse that con-
vaing the proceedings of the frankly
Wazi International Congress for Popula-
tion Science.® There, in Berlin, Kall-
mann arpued vigorously for the steriliza.
tion, of the apparently healthy relatives
of schizophrenics, as well as of schizo-
phrenics themselves. This was neces-
saty, according to Kallmann, precisely
because his data indicated that schizo-
phrenia was a genetically recessive dis-
ease. Two Mazi geneticists, Lenz and
Reichel, tose ro arpue that there were
simply toco many apparently healthy

" relatives of schizophrenics to make

theit sterilisation feasible,

The cugenicist views of Kallmann
were not confined to obscure MNazi pub-
lications but also made widely available
in English after his arrival in the United
States in 1936, In 1938 he wrote of
schizophrenics as a “source of malad-
justed erooks, asocial eceentrics, and the
lowest type of eriminal offendets. Even
the faithful believer in - . . liberty would
be much happter without those. ... 1
am teluctane 1o admir che necessivy of

. different eugenic programs for deme-

cratic and fascistic communities . . .
thete are neither biological nor socio-
logical differences between a democratic
and a totalitarian schizophrenic.™

The extremiry of Kallmann's rotali-

. tartan passion for cugenic sterilization

was clearly indicated in his major 1938
text, Precisely because of the recessivity
of the illness, it was above all necessary
to prevent the reproduction of the ap-
parently healthy children and siblings
of schizophrenics. Further, the appat-
ently healthy marriape partner of »
schizophrenic “should be prevented
from remarrying” if any child of the ear-
lier marriage is even a suspected schizo-
phrenic, and even if the second mar.
riage is with a normal individual 8
These views of the future president
of the American Society for Human
Genetics are 20 bloodeurdling thar one
can sympathize with the efforts of
present-day geneticists to misrepresent
or to suppress them. They have not,
however, supptessed the mounraing of

published statistics with which Kall-
mann atrempted to prove that schizo-
phrenia (like tuberculosis and homo-
sexuality) wasz a hereditary form of
depeneracy. Those figures are presented
o students in today’s textbooks as the
fruits of impartial science, We begin our
review of the dara concerning the ge-
netics of schizophrenia with a detailed
examination of Kallmann's werl:, which
should make clear char Kallmenn’s fig-
utes cannot be regarded seriously.

KALLMANN’S DATA

The Kallmann dara were collected un-
der two very different sets of circum-
stances. 1he earlier data, published in
1938, were based upon rhe records of a
large Betlin mental hospital. Working
with records from the period 1893-
1902, Kallmann made an *unambiguous
diagnosis” of schizophrenia in 1,087 in-
dex cases. To make these diagnoses it
was necessary to ignore “carlier diag-
noses or the contemporary notes on he-
reditary taint conditions in the family
of the patient.” Then Kallmann at-
tempted to locate, or to acquire infor-
mation about, relatives of the index
cases—rnany of whom were long since
dead. That task often involved

formidable difficulcies . . . we were dealing
with inferior people. ., . They sometimes es-
caped out search for years. . . . Quite a few
were bad-humored . . . we had 0 overcome
the sugpicion with which certain classes re-
parded any kind of official activity. ...
Whenever we encountered setious opposi-
tion we found ourselves to be dealing with
either officials and members of the academic
wotld, or people with exaggerated suspicions,
schizold ctypes, and possible schizophren-
ics . . . our private sourees of information
were amplified from the records of palice bu-
reaus, . . . o making inquiries about people
already dead or living too far away, we em-
ployed - . . local buteaus and erusted apenes.”

With information gathered in this
way, Kallmann fele able to diagnose the
relatives of the index cases, and thus to
report the preobability of schizophrenia
for each type of relative. The rates re-
potted by Kallmann in this German



TABLE 1 Age-Corrected Morbidity Rates for Schizophrenia,

as Reported by Kallmann

Relationship to Index Berfin, New York, New York,
(ase 1938 1846 1953
MZ twin —_ 85.8 a2
DZ twin — 14,7 14.5
Parents 10.4 9.7 2.3
Children 16.4 — ‘ —_
Full siblings ‘ 11.8 14.3 14.2
Half-siblings . 16 74 - 7.1
Grandchildren 4.3 — —
Nephews, nieces 3.9 . —
Step-siblings — . 1.8
Spouse — 2.1 —

samnple are reproduced in the left-hand -

column of Table 1. The reported rates,
it should be noted, were “age-cor-
rected.” That was necessary because
some of the relatives were quite Vi&')ung
and might develop schizophrenia as
they prew older. The arbitrary cotrec-
tion employed by Kallmann can some-
times producc rates in excess of 100
percent,

The second set of data collected by

Kallmann came from a very different’

sammple, studied in New Yotk State, The

index cases were now individuals who

were schizophrenic twins who had been
admirred ro public mental hospitals,
When Kallmann reported in 1946,
there were 794 such index cases.’ By
1953, the number had increased to 953,
There were, of course, some identical
(MZ) twins, and some fratemal (DZ)
twins. Thus, by obtaining information
abour the co-twins of index cases,
Kailmann could report the probability
that both members of a paie wete

schizophrenic, That probability is called |

the “pairwise concordance rate,” The
age-corrected concordances were re-
ported for different rypes of twins, along
with the correeted morbidity rates for
various types of relatives. These had
been determined by collecting informa-
tion. about the relatives of the twin in-
dex cases. There was virtually no infor-
mation given about the procedures
employed in thiz massive study, but
Kailmann wrote that “classification of
both schizophrenia and zygosivy were

made on the basis of personal investiga-
tion and extended observation.” This
obvigusly allowed for “contaminated di-
agnosis.” That is, the decision as to
whether or not a co-twin was sald to be

schizophrenic could be influenced by

the decision as to whether the twin pair
was MZ or DZ and vice versa. The
Kallmann 1946 data, and the cven
more sketchily reported data of 1953,
ate also presented in Table 1.

These dara are obviously consistent
with an overwhelming genetic determi-
nation. of schizophrenia—particularly
the remarkable rate of 86 percent
among MZ twins, Where direct com-
parisons can be made, the change of
countries and of eras—as well as the
switch to relatives of rwin index cases—
hag had little effect on the reporved
figures.

The cotrespondence between Kall-
mann's theoretical expecrarions and the
results he discovered is sometimes quite
temarkable. Thus, in 1933 Kallmann
indicated thart the work of earlier twin
rescarchers suggested that schizophre-
nia manifested itself, even amonyg those
with the full genetic predisposition,
only about 70 percent of the time.'?
That meant, according to Kallmann’s
single tecessive gene theoty, that 70
percent of the children of two schizo-
phrenic parents should themselves be
schizophrenic, The Kallmann data indi-
caved that the expectation of schizo-
phrenia in the offspring of two schizo-
phrenics was precisely 68.1 percent.
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That resule, of course, nicely validated
Kallmann’s theory. Four other studies of
the children of two schizophrenic par-
ents suggest a tisk of only between 34
and 44 percent.!!

Kallmann stressed repeatedly that,
in his data, the * morbidity figure for
the siblings . . . corresponds perfectly
with the concordance rate for two-epg
twin pairs, whose chance of inheriting a
similar genotypical combination is ex-
actly the same as that for any ordinary
pair of brothers and sisters.”'? The same
close cortespondence was described as a
notable finding in 1953, We shall soon
sce, however, that—as an embarrass-
ment to z simple genetic theory—aother
investigators have not found the close
cortespondences of data with theory
routinely detected by Kallmann. ...

The research conducted by others
who followed Kallmann has in any
event made it clear that his extraordi-
natily high figures cannot be repeated.
The Kallmann data are still presented,
unblushingly, in purportedly serious re-
views of research, but they are now
countetbalanced by more recent and
more modest results. Perhaps the chief
harm brought about by Kallmann’s del-
uge of incredible and poorly docu-
mented data was to create 2 climare in
which the findings of subsequent wotk-
ers seemed so reasonable and moderate
that they escaped serious eritical scru-
tiny. Thus, Kallmann's data have faded
from the body of acceptable evidence,
but the belief for which he was largely
responsible—rchat a genetic basis for
schizophrenia has been clearly estab-
lished-——still remains powerful in and
out of science.

Family Studies

Thete are basically three kinds of in-
quiries that attempt to demonstrate a
genetic basis for schizophrenia: family
studies, twin studies, and adoption stud-
ics. There is no need o spend much
time on the first, The simple idea be-
hind chem is that if schizophrenia is in-
herited, the relatives of schizophrenics
are likely to display the dizease as well,
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Further, the more ¢losely related a per-
sont is to a schizophrenic, the more
likely it should be that the person will
be affected. The problem is, of course,
that these predictions would alse follow
from a theory that maintained that
schizophrenia was environmentally pro-
duced. There is an abvious tendency for
close relatives to share similar environ-
ments.

For whar such data are worth, the
major compilation of family studies
seems to have been made by Zerhin-
Ridin.'* The compilation was pre-
sented to English-readers in “simplified
form" by Slater and Cowic.'* Their
table indicates, e.g., thac fourteen sepa-
rate studies yicld a 4.38 percent expec-
tation of schizophrenia amoetg the par-
ents of schizaphrenic index cases. The
expectation amony sibs, in ten studies,
was 8.24 pereent; and among children
12.31 percent in five studies. For uncles
and aunts, grandchildren, and cousins
the figures were all under 3 percent, but
still higher than the expected 1 peccent.

The exactness of these figures, how-
evet, is mote apparent that real. The
samne bagic set of studies was also sum-
marized by Rosenthal in 1970.1% The
relatives diagnosed in these studies,
Rosenchal noted, had often been dead
for many years. The studies are quite
old, and methods of diagnoses and of
sampling are not always spelled out.
The combined figures are dominated by
Kallmann’s massive samples and by data
gathered by other members of Ridin's
“Munich school.” The Rosenthal tables
make clear a face chat is obscured by the
Slater and Cowic summary. There are
vast differences in the rates of schizo-
phrenia reported in different studics.
For parents of index cases, reported risks
range from 0.2 percent {lower than in
the population at large} to 12.0 percent.
For siby, the range is between 3.3 and
14.3 percent. The risk for sibs is in one
study twenty-nine times larger than
that for parents; but in another the risk
for parents is 14 times larger than that
for sibs. These studies at best demon-
strate what nobody would have con-

tested. There is at least a rough ten-
dency for diagnosed schizophtenia to
“run in families.™ . ‘

Tavin Studies

[Tlhe basic logic of twin studies de-
pends upen the fact, thatr while MZ
twins are genetically identical, DZ
twins on average share (like ordinary
siblings) only half their penes. Thus, if a
trait is genetically determined, one
would obviously'expect MZs to be con-
cardant for that trait more often than
DZs. The major logical problem with
twin studies is that MZ twins, who typi-
cally resemble one anather strikingly in
appearance, are treated much more
similarly than are DZs by parents and
peers. Thete is abundanr evidence . . .
that the environments of MZs are very
much more similar than those of DZs.
(Tivin studies typically compate concor-
dance rates among MZs, who are always
of the same sex, with concomdance rates
among same-sexed DZs.Y The demon-
stration that concotdance is higher
among MZs does not necessarily estab-
lish. & genetic basis for the trait in ques-
tion. Perhaps the difference is duc to
the preater environmental similarity of
MZs. We shall soon discuss evidence
which indicates that this possibility is
not at all farfetched.

Well-designed twin studies should
take as their index cases all schizo-
phrenic twins admitted to a particular
hozpital during a particular time period.
The altetrnarive—feasible in small
Scandinavian countries, which main-
tain population registers—is to start
with the envire population of rwins and
to locare index schizophrenic cases,
With either technique, a number of
procedural problems are inevitable. The
co-twins of index cases are often dead

*Even this modest conclusion is not unchal-
lenged in the litetarute. Two studies in che
Unired States found rates of schizophrenia
among  the first-degree relatives  of
schizophrenics which were scarcely above
the rate in the peneral population, 19

or unavailable for personal examina-
tion. Thus, informed guesses often must
be made bath about whether a given
pair is MZ ar DY, and whether or not
the co-twin is schizephrenic. The
guesses are typically made by the same
person, opening the way for contami-
nated diggnoses. There 15 sometimes an
effort to have blind diagneses made of
individual cases by independent judges,
wotking from written cage histories.!?

The case histories, however, contain
selective material pathered and pre-
pated by investigators who were not
themselves “blind.” Further, the case
records of those twins who have in fact
been hospiralizedewand their diagnoses
—had been wriiten up by doctors who
questioned the ill twins in detail zbour
possible taint in their family lines. The
diapriosis of schizophtenia, ag should by
now be clear, is by no means a cut-and-
dried affair. The fact that a person’s
telative may have suffered from schizo-
phrenia is often uged to help doctors
make a diagnosis.

The biases that contaminate twin
studies stand out clearly from an atten-
tive reading of the published case his-
tory materials. The very firse case de-
scribed by Slater in 1933 is the story of
Eileen, a hospitalized schizophrenic,
and of her identical twin, Fanny. Fileen
had been hospitalized in 1899, “suffer-
ing from acute mania,” and died in the
hospital in 1946, With Eileen as the in-
dex case, Slater’s task was to investigate

the mental status of Fanny, who died,

aged seventy-one in 1938, We are told
by Slaret:

While still in the twenties she had a mental
Hlness, of which no details are available. . ..
Fanny in [1936] proved very difficult to ex-
amine . . . 50 that only the barest details were
obtainable, She suppressed all mention of
her own mental illness in early years, which
facr was obtained from the history of her
Twin sister given ag the time of her admission
to hospital. Though there was no sign of any
present schizophrenic symptoms, this suspi-
cion and reserve are such as are comenonly
founnd as sequelae of a schlzophrenic psycho-
sis. Unfortunately, no fagts are obtainable
about the nature of her past mental illness,



but the probabilities are very greatly in
favour of it having been 2 schizophrenic one
... she made a fabrly complete and perma-
nent tecovery . . . though psycholagically her
reserve and lack of frankness suggest that the
schizophrenia was nor entirely without per-
manent after-effect. . . . According to her
davghter-in-law, who had not heard of her
mental illness, she led a haed life, Neicher
her family ner the neighbours noticed any-
thing odd about her 8

These MZ twins, according to
Slater, were concordant for schizophre-
nia. The only evidence that Fanny had
once suffered from schizophrenia was
her twin's assertion—while “suffering
from acute mania” in 1899—that Fanny
had had some kind of mental illness.
Fanny herself, in 1936, was difficult and
suppressed all mention of her illness,
That lack of frankness, Slater noted,
was rypical of recovered schizophrenics,
whao otherwise appear normal. Fanny's
dead identical twin had clearly been
schizophrenic. For Slater this made it
abvious that Fanny’s supposed mental
illncgs fifey years earlier had been
schizophrenia. Fanny's neighbors and
family, untike Slater and other students
of the Munich schoal, had not the wit
to detect Fanny's schizophrenia,

Consider now the first pair of discor-
dant DZ twins described by Gottesman
and Shields in their 1972 study. Twin A,

“was ahospitalized schizophrenic. What
about Twin B! “No psychiarric history.
Family unwilling for him to be con-
tacted for Twin Investigation. . . . The

- pait differs from most in that neither

twin was scen by us” The investigators
concluded that Twin B was normal: and
six blind judges, pondering a case study
summary prepared by the invesrigators,
unanimously agreed that Twin B was
free of psychopathology, With DZ Pair
16 of the same study, all judges again
agreed that the co-twin was normal,
making the pair discordant. The diag-
nosis of the co-twin had not been made
under ideal conditions: “He refused to
be seen for the Twin Investigarion, re-
maining upstairs out of sight, but his
wife was seen at the door. - . . He was re-
garded as a healthy, levelheaded, solid
happy person.” That mighe in fact be
the case—bue fow will agree thar diag-
noses of co-twins made in this way arc
solid or levelheaded,

Problems of this sort affece all twin
studies, and that should be borne in
tnind as we review the results reported
by various investigators. To obrain rea-

TAEBLE 2 Reported Concordance Rates

”Na."mwﬂ ”BI"DBD‘”

Concardance Concordance
Study % MLz % Ofs Y% MZs % D75
Rosancif et al., 19349 '
(41 MZs, 53 DZs) 44 a a1 13
Kallmann, 19468 '
(174 MZs, 296 DZs) 59 1 a9 11-14
Stater, 195312
(37 MZs, 58 DZs) 65 ' 14 65 14
Gottesman and Shields, 196620
(24 MZs, 33 DZs) 42 15 54 18
Kringlen, 196821
(55 MZs, 90 DZ5) 25 7 28 10
Allen et al,, 197222
(95 MZs, 125 DZs) 14 4 27 5
Fischar, 19733 ‘
(21 MZs, 41 DZs) 24 10 A8 20

*There is no simple way to derive separate narrow and broad concordance ratas for Slater.
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sonable estimates of concordance rates,
it seems sensible o require thar a study
contain at feast twenty pairs of MZ and
twenty pairs of same-sexed DZ twins.
There have been seven such scudies, and
their results are summarized in Table 2.

The table presents raw, pairwise
concordance rates, without any age cor-
rection. Two sets of rates are piven for
each study, one narrow and one broad.
The narrow rates are based on the
investigator’s attempt to apply a rela-
tively serict set of criretia when diagnos-
ing schizophrenia. The broad rates in-
clude as concordant cases in which one
twin is describad as “borderline schiza-
phrenic” or as “schizo-affective psycho-
sis” or a “paranoid with schizophrenic-
like fearures,” The tabled concordance
tates, it should be noted, depend upon
the different investigatots’ varying sers
of diagnostic criteria. They have nor
been concocted ad hec by us.

The takle makes clear that in all
studies concordance is higher for MZ
then DZ twing. Put it is also clear thar
the concordance reported for MZs is
much higher in the three older studies
than in the four morte recent ones,
There is in fact no overlap between the
two sets of studies. For narrow concor-
dance, the average has plunged from 56
to 26 percent for MZs; for IZs, the cor-
tesponding averages are 11 and 9 per-
cent. For broad concordance, MZ rates
have dropped from 65 to 42 percent,
while the DZ rate remained at 2 con-
stant 13 percent. These average values,
which weight all studies equally, should
not be taken too literally, The dara do -
make clear, however, that even in ge-
netically identical MZs environmental
factors must be of enormous impor-
tance. The concordance for MZs re-
ported by modern tesearchers, even un-
der the broadest criteria, docs not
remotely approach the preposterous 86
petcent figure claited by Kallmann,

Thaose who perform such studies still
claim, however, that the higher concor-
dance ohserved among MZs—a unani-
mous findinp—demonstrates at least
somze genetie basis for schizophrenia, We
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TABLE 3 Reported Risks for DZ Twins and Sibs

% D73 % Sibs
Luxenburger, 193524 14.0 12.0
Kallmanm, 19462 14.7 14.3
Slater, 195318 14.4 5.4
Gottesman and Shields, 197217 8.1 4.7
Fischer, 197343+ 267 10.1
Kringlen, 19764 8.5 3.0

*Probahbility that the differences between DZs and sibs are due only 10 sampling 2rror is less than

0.01%.

have already noted that MZs not only

are genetically more similar than DZs

but also experience much more similar
environments than do D7s. The envi-
ronmenral similariey, no less thar the ge-
netic similarity, might plausibly account
for the higher concordance of MZs,

Thete are in fact some simple and
critical tests that can be made of this
environmental hypothesis. There is no
doubt thar DZ rwins experience more
similar environments than do ordinary
siblings, The DZ twins, however, are ge-
netically no mote alike than are ordi-
nary siblings—they are only siblings
who happen to have been bom at che
same time, Thus, from an environmen-
tal viewpoint—and only from such a
viewpoint—we would expect concaor-
dance among [Zs to be higher than
among otdinary sibs. There have been a
number of studies that reporred rates of
schizophrenis concordance gmong DZ
twins, as well as rates among siblings of
the twins. The results of all such studies
are summarized in Table 3.

Though the reported differences are
very small in the early studies, all stud-
ies agree in showing a higher concor-

- dance rate among D7s than among sibs.

Within mote modern studies, the differ-
ence is often statistically significant,
with the risk for DZs repotted as two or
three vimes that for sibs. When we note
that similarity of envirenment can
double or triple the concordance of DZs
above that of sibs, ir seems entirely
plausible to attribute the still higher
concordance of MZs to their still
greater environmental similariry.

The same kind of point can be dem-
ongtrated by comparing the concor-
dance rates of same-zexed and of appo-
sire-sexed DZs. Though both types of
7 twins are cqually similar genetically,
it is obvious that same-sexed pairs expe-
tietice more similar environments than
do apposite-sexed pairs. The available
data, surnmarized in Table 4, again sup-
port the environmentalist expectation.
There have been statistically significant
differences reported by several investi-

TABLE 4 <Concordance in Same- and Opposite-sexed DZ Twins

% Same-Saxed % Qpposite-Sexad
Rosanoff et al., 1934 (53 55, 48 Q55+ 9.4 0.0
Luxenburger, 195324 19.6 7.6t
Kallmann, 1946 (296 55, 221 O5¥* 1.5 59
Slater, 1853 (61 55, 54 OS)1&* 18.0 37
Inouye, 1967 {11 55, 6 O5)° 18.1 0.0
Harvald and Hauge, 1965 (31 55, 28 O5)2° 8.5 36
Kringlen, 1968 (90 55, 82 052! 6.7 9.8

*Probability that differences between same- and apposite-sexed twins are due gnly 1o sampling error

is less than 0.05%,
YEstimated

gators, always indicating a higher con-
cotdance among same-sexed twins. The
results of the one study that appears to
reverse the otherwise universal rrend
were not statistically significant.

Consider, finally, some implications
of a finding casually reporred by Hoffer
and Pollin.?” Those authors studied the
hospital zecotds of the American war
veteran twins later reported on by
Allen et al. Several hundred diagnosed
schizophrenic twins were located by
searching through records, but the
twins were not personally examined by
the investigators. Thus, to determine
whether a twin pair was MZ or DZ,
questionnaires wete mailed to all twins,
asking whether they locked as much
alike as two peas in a pod, wherhet they
wete confused for each ather, ete. There
were many occasions when only one
twin of a discordant pair recurned the
questionnaire, When the twin regum-
ing the questionnaire had been diag-
nosed as schizophrenic, 31.3 percent
gave answers indicating thar they wete
MZ, When the answering twin was not
the diagnosed sehizophrenic, only 17.2
percent indicated that they were MZ.
The difference is statistically signifi-
cant, and it was produced by an unreal-
istically small proportion of MZs among
the nonschizophrenic twing.

That is easily understandable. When
you are norenal and your twin is schizo-
phrenic, you are well advized to tell
twin iInvestigators and other authotities
that you are not a catbon copy of your
twin—even if you really are MZs, To
admir that you arc the MZ twin of a
schizophrenic is clearly to invize a simi-
lar diagnosis—even, perhaps, steriliza-
tion—for yourself. We recall that in all
the twin studies some decisions about
zyposity ate made on the basis of ques-
tigns put to nonaffected twins and te
their relatives, With a little sensitivity
to the real lives of people, we must rec-
ognize an all-too-human sendency to
deny that the nonaffected MZ twins of
schizophrenics really are identical, This
must be still another source of ettor,
tending to remove same discordant
paits from the MZ end into the DZ cat-



egory. That, of course, artificially in-
flates the difference in concordance
rates between MZs and DZs. There is

lictle wonder in the fact that even psy-

chiattic geneticists have not found twin
studies to be wholly convineing, and
have turned to studies of adoprion. The
adoption studies, in theory at least,
might be able ro disentangle genetic
from environmental effeces in a way
that twin studies cannot.

Adoption Studies

The basic procedure of adoption studies
is to begin with a set of schizophrenic
index cases, and then to study the bio-
logical relatives from whom they have
been separared by the process of adop-
tion. Thus—at least in theory—the
index case and his or her biological
telatives have only genes, and not envi-
onment, in common. The question of
interest is whether the biological rela-
tives of the index cases, despite the lack
of shared environments, display an in-
creased incidence of schizophrenia. To
answer that question it is necessary to
compate the rate of schizophrenia
ameng the biological relatives with the
rate observed in some appropriare con-
trol group.

The adoption studies carried out in
Denmark in recent years by a collabo-
rative team of American and Danish
investigarors have had enormous im-
pact. To some erirics who could decece
the methodalogical weaknesses of twin
studies, the Danish adoption studies
appeated to establish the genecic basis
of schizophrenia beyond any doubt.
The eminent neuroscientist Solomon
Snyder referred to these studies as a
landmark “in the history of biological
paychiatry, [t's the best work that’s been
done. They take cut ail the artifacts in
the nature vs. nurture argument,”2®
Paul Wender, one of the authors of the
studies, was able to announce: “We
failed to discover any environmental
component. . . . That's a very strong
seatement,”?® Though Wender's total
excision of environmental factors is ex-
treme, the Danish studics have been

universally accepted as an unequivocal
demonstration of an important genetic
basis for schirophrenia. Clearly these
studies require derailed critical exami-
nation.

Though they have been desctibed in
many sepatate publications, there are

- basically two major Danish adoption

studies. The first, with Kety as senior
investipator, starts with adoprees as the
schizophrenic index cases and examines
their relatives. The second, with Rosen-
thal as senior investigator, starts with

‘sehizophrenic parents as index cases

and cxamings the children whom they

.:gave up for adoption.

The study that began with adoptees
as indcx cases was first Teportted by
Kety in 1968.% Based on Copenhagen
tecords, the investigators located
thirty-four adoptecs whe had been ad-
mitted to psychiatric hospitals as adults
and who could be diagnosed from the
tecords as schizophrenics. For each
schirophrenic adopree a control adop-
tee who had never received psychiatric
care was sclected. The control was
matched to the index case for sex, age,
age at rransfer to the adoprive parents,
and soctoeconomic status {SES) of the
adoptive family.

The next:step was to search the
records of psychiatric treatment for all
Denmark, looking for relatives of both
the index and conrrol cases. Those who
searched the records did not know
which were the relatives of index cases
and which were the relatives of con-
trols. Whenever a psychiatric record
was found, it was summarized and then
diagnosed blindly by a team of research-
ers who came to a consensus. The rela-
tives were not at this stage personally
exarmnined.

The researchers traced 130 biolog:-
cal relatives (parents, sibs, or half-sibs)
of the index cases, and 136 biclogical
relarives of the controls. The first point
to note is one not stressed by the au-
thors: There were virtually no clear
cases of schizophrenia ameong the rela-
tives either of the index or of the con-
rrol cases. To be precise, there was one
chroni¢ schizophrenic among the index
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relatives and one among the controls.
To obtain apparently significant resules
the authers had to pool together a
“schizophrenic spectrum of disorders.”
The spectrum concept lumps into a
single category such diggnoses as
chronic  schizophrenia, “borderline
state,” “inadequate personality,” “uncer-
tain schizophrenia,” and “uncerrain
borderline stave.” With such 4 broad
concept, 8.7 percent of the biological
velatives of index cases and 1.9 percent
of the biological relatives of controls
were diagnosed as displaying spectrum
disorders, There were nine hiological
families of index cases in which at least
one spectruen dizgnosis had been made,
compared to only two such families
among the controls. That difference is
the supposed evidence for the genetic
basis of schizophrenia. Without the in-
clusion of such vague diagnoses as “in-
adequate personality” and “uncerrain
borderline sehizophrenia” there would
be no significant tesults in the Kety
study.

From the Kety data of 1968 it is pos-
sible to demonstrate thar such vague di-
agnoses—ialling within the “soft spec-
trum™—are not in fact associated with
schizophtrenia. Among the sixty.six bio-
logical families teported on in 1968
there wete 2 total of six in which at
leasr one “soft” diggnosis had been
made.* There was no tendency for such
diagnoses 10 occur any more frequently
in families in which definite schizo-

~phrenia had been diagnosed than in

other families. Flowever, the “soft spec-
trum” dingnoses very definitely tended
o occut in the same families in which
“cutside the spectrum” psychiatric diag-
noses had been made—rthat is, such
cleatly nonschizophrenic diagnoses as
aleoholisim, psychoputhy, syphilitic psy-
chosis, ¢fc. There were “outside the
spectrum” diagnoses in 83 percent of
the families containing “soft spectrum”

*¥We here include as “soft” diagnoses the two
least certain di:g.gnoscs emploved by Kety et
al.—their D=3 diagnosis (“uncertain bordee
line™ and their C diagnosis (“inadequate
petsonality”).
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diagnoses, and in only 30 percent of the
temaining families—a statistically sig-
nificant difference. Thus it appears that
the Kety et al. results depend upon theit
labeling as schizophrenia vagucly de-
fined behaviors that tend to run in the
same families as do -aleoholism and
criminality—but which do not tend ro
tun in the same families as does genuine
schizophrenia. However, it remains the
case that these frowned-upon behaviors
did occur more frequently among the

biological relatives of adopted schizo- |

phrenics than among the biological
relatives of adopted controls. What
might account for such a finding?

The most obvious possibility is that
of selective placement, a universal phe-
nomenon, in the real wotld in which
adoptions in fact occur, and a phenom-
enon that undermines the theoretical
sepatation of genetic and environmen-
tal variables ¢laimed for adoption stud-
ies, The children placed into homes by
adoption agencies are never placed ran-
domly. For example, it is well known
that biological children of college-cdu-
cated mothers, when put up for adop-
tion, are placed sclectively into the
homes of adoptive parents with higher
socioeconomic and educational status.
The biolagical children of mothers who
are grade-school dropouts are usually
placed intc much lower status adoptive
homes. Thus it seems reasonable to ask:
Inee what kinds of adoptive homes are
infants born into families shatered by
alcoholism, criminality, and syphilitic
paychosis likely to be placed? Further,
might not the adoptive environment
inte which such children are placed
cause them to develop schizophrenia?

From taw dara kindly made available
to one of us by Dr. Kety, we have been
able to demonstrate a clear selective
placement effect. Whenever a record of
peychiatric treatment of a relative was
located by Kety's team, notation was
made about whether the relative had
been in a mental hospital, in the psy-
chiatric department of a general hospi-
tal, or in some other faciliey, When we
check the adoptive families of the
schizophrenic adoptees, we discover

that in eight of the families (24 per-
cent) an adoptive parent had been ina
mental hospital. That was not true of a
single adoprive parent of a control
adopree. That, of course, is 2 statisti-
cally significant difference—and it sug-
gests as a credible interpretation of the
Kety et al. results thar the schizophrenic
adoptees, who indeed had been born
into shattered and disreputable familics,
acquired their schizophrenia as a resule
of the poot adoptive environments into
which they were placed. The fact that
one’s adoptive parent goes into a men-
tal hospital cleacly does not bade well
for the psychological health of the cnvi-
ronment in which one is reared. There
is, by the way, no indication that the
biological parents of the schizophrenic
adoptees have been in mental hospitals
at an excessive rate. That occurred in
only two familics (6 percent), a rate
in fact lower than that observed in
the biological families of the control
adoptees.

The same set of subjecrs had also
been repotted on in a later paper by
Kety et al. ¥ For this later work as many
as possible of the relatives of index and
eontrol adoptees had been traced down
personally and interviewed by a psy-
chiatrist, The interviews were edited,
and consensus diagnoses were then
made blindly by the investigators. The
basic picture did not change much.
There were more spectrum diagnoses
among relarives of index cases than
among relatives of controls, although
the interview procedure greatly in-
creased the overall frequency of such di-
agnoses. This time, however, disgnoses
of inadequate personality had to be ex-
cluded from the spectrum, since they
occutred with equal frequency in both
sets of relatives. The significance of the
1968 results, based on records rather
than interviews, had depended upon in-
cluding inadequate personality in the
elastic specerum.

Personal cotrespondence with the
psychiatrist who conducted the inter-
views with relatives has revealed a few
interesting details, The 1975 paper
speaks only of “interviews,” but it rumms

out that in several cases, when relatives
were dead or unavailable, the psychia-
trist “prepared a so-called pseudo inrer
view from the existing hospital
records.” That is, the psychiatrist filled
out the interview form in the way in
which he guessed the relative would
have answered. These pseudo inter
views were sometimes dizgnosed with
remarkable sensitivity by the team of
American investigators. The case of the
biological mother of S-II, a schizo-
rhrenic adoptee, is one particularly in-
structive example,

The womans mental hospital
records had been edited and then diag-
nosed blindly by the investigators in
1968, The diagnosis was inadequate
personality—at that time, inside the
spectrum, The 1975 paper—by which
titne inadequate personality is outside
the spectrum—indicates that, upon per-
sonal interview, the woman had been
diagnosed as a case of uncertain border-
line schizophrenia—again inside the
spectrum. But personal correspondence
had revealed that the woman was never
in fact interviewed; she had commitred
suicide long before the peychiatrist at-
tempred to locate her, and so—from the
original hospital records—she was
“pseudo interviewed.” Perhaps the most
rematkable aspect of the story, also re-
vealed by personal eotrespondence, is
that the woman had been hospitalized
twice—and each time had been diag-
niosed as manic-depressive by the pey-
chiatrists who actually saw and treated
her. That is, she had been diagnosed as
suffering from a mental illness unrelated
to schizophrenia, and very cleatly oue.
side the sehizophrenia spectrum. We
can only marvel at the fact that the
American disgnosticians, analyzing ab-
straces of these same records, wete twice
able to detecr—without ever seeing
her—that she really belonged within
the shifting boundaries of the spectrum.

The Kety study has more recently
been expanded to include all of Den-
mark (rather than merely Copen-
hagen}. The hospital records of rela-
tives have been searched and the results
briefly referred 1o i a couple of publica-



tions. The relatives are also being inter-
viewed. There have been no detailed
dara published or made available for the
larger sample, so critical analysis is not
vet possible, Though Kety asserts that
tesults from the expanded sample con-
firm thosge earlier reporred in detail,
there is no reason to suppose that the
more recent work is free of the invali-
dating flaws we have outlined above.
These results must be evaluated to-
gether with the resules of a companion
study reported by Rosenthal et al, using
the same Danish fAles.? This study first
identified a number of schizophrenic
parents who had given up children. for
adoption. The question is whether
those children, not reared by their
schizophrenic biological parents, will
tend o develop schizophrenia. The
control group for the index children
was made up of adoprees whose hiclogi-
cal parents had no record of psychiatric
ereatment. The index adoptees and the
controls, when grown up, were inter-
viewed=—blindly—by a Danish psychi-
atrist. Based upon those interviews,
decisions were made as to whether par-
ticular individuals were in or out of the
specttum of schizophrenic disorders.
Countless textbooks now indicare thar
a higher frequency of spectrum disor-
ders were diagnosed in the adopted
children of schizophrenics than in chil-

dren of normal controls. Thar claim iz

based on preliminary (and inadequately
reported} accounts of the study.

The preliminaty tepotts did claim to
observe a barely significant tendency
for spectrum disorders to be more fre-
quent among the index cases. (There
was only one adoptee who had ever in
- fact been hospitalized for schizophrenia,
and the authors frankly admirred thac if
they had looked only for hospitalized
cases of schizophrenia, “we would have
concluded that heredity did not con-
tribute significantly to schizophre-
nia.”)® The early papers, however, are
entirely vague as to when and how or by
whom decisions were made about
whether individual cascs were in or out
of the spectrum. The papers indicate
merely that the interviewing Danish

psychiatrist made a “thumbnail diag-
nostic formularion” for each interview,
arid that these were somehow related to
whether or not the interviewee was
placed into the specerum. Personal cor-
respondence with several of the col-
laborarots had made it clear that the
“thumbnail diagnostic formulation” of
the interviewer did not specify whether
the individual was in or out of the spec-
vrum. For the early papers, that decision
was made in a manner and by parties
unknown.

When conscensus diagnoses like
those in the Kety study wete teported
on for the first time in 1978, it devel-
oped that there was no significant ten-
dency for spectrum cases to occur more
frequently among index subjects.
Thus, despise the widely cited mislead-
ing early reports of the Rosenthal et al.
study, its outcome was in facr negarive.

Wender et al. added a new refine-
ment to the Rosenthal study by report-
ing on a new group of rwenty-eight
“cross-fostered” subjects.?® These were
adoptees whose biological parents had
been normal but whose adoptive par-
ents had become schizophrenic. The
new proyp was added to observe
whether the experience of being reared
by a schizophrenic adoptive patent
would produce patholopy in a child.
The cross-fostered children, according
to Wender et al., did not show more pa-
thology than did the control adoprees.
But it is important vo note that in this
paper the concept of diagnosing a
schizophrenia spectrum had been aban-
doned; instead, the Danish interviews
were now being rated for “global psy-
chopathology” Consenisus diagnoses—
at any othet diagnoses—of whether or
not the crogs-fostered children were in
the schizophrenia spectrum have not
appeared in any of the many papers
concerned with the genetics of schizo-
phrenia.

There is, however, an obscure paper
from the Kety and Rosenthal group
concerned with the characretistics of
people who refuse to take parr in psy-
chalogical studies that contains some
important snd relevant information.®®
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The paper includes as an aside an inci-
dental table {Table 14) showing the
petcentage of spectrum diagnoses made
in each group by a Danish Psychiatrist,
Schulsinger. We leatn from that table
thar fully 26 percent of the cross-fos-
teted adoptees were diagnosed as being
in the schizophrenia spectrume--a rare
not significantly different from that of
the index adoptees themsebves. Further,
that obscure table is the only place
where data on an immensely relevant
control group have been repotrted. The
Danish investipators, it turns out, also
interviewed ( and diagnosed) a number
of nonadopted childrenn of schizo-
phrenics, who had been reared by their
mentally ill biological parents. The rate
of spectrum disorder among this group
did nor differ from that observed among
crogs-fostered children. Thus, had they
taken the design of their own study se-
riously, the investigators might have
concluded rhar they had shown schizo-
phrenig to be entircly of environmental
origin. The cross-fostered biological
children of notrmal parents, when
merely reared by schizophrenic adop-
tive parents, show just as great a fre-
quency of spectrum disorders as do the
nonadopted  biological children of
schizophrenics. The reader may not be
surprised to learn that consensus diag-
noses of the nonadopted group, like
consensus dizgnoses of the cross-fos-
tered group, have never been reported.
“The weaknesses of the Danish adop-
ton studies are 2o obvious upon critical
teview that it may be difficult to under-
stand how distinguished scientists could
have regarded them as eliminating all
the artifacts that beset family and twin
studies of nature and nurrure, In face, a
team of investigators from the French
Marional Institure of Medical Research
have published, quite independently, an
analysis of the Danish adoption studies
that reaches the conclusion that they
are gravely deficient3? Pethaps one fac-
tor encoutaging the usually uncritical
acceptance of the investipators’ claims
has been indicated by Wender and
Elein in an atticle written for the popu-
lar magazine Pyychology Today.?® They
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cite the Danish adoption study—baged
upon a broad concept of schizophrenia
" specttumewas indicating that “for each
schizophrenic there may be 10 times,as

many people wha have a milder form of

the disorder that is genetically - - - 1e-
lated to the most severe form . . . 8 per-
cent of Americans have a lifelong form
of personality disorder that is geneti-
cally produced. This finding is ex-
rremely importane.” The importance of
the finding is spelled out by Wender
and Klein in the following language:
" “The public is largely unaware that dif-
ferent sorts of emotional illnesses are
now responsive to specific medications
and, unfortunately, many doctors are
simnilarly unaware.” The logic, errone-
ous 2t every step, 15 as follows: The
Danish adoption studics have shown
that schizophrenia, and a number of be-
havioral eccentricities, are genetically
produced. Since the penes influence
bielogical mechanisms, it must follow
that the most effective treatment for
schizophrenia, and fot behavioral ec-
centricity, is drug treatment. Focusing
on social or environmental conditions
as a cause of disordered hehavior would
be fruitless. o

Yet any materialist understanding of
, the relationship of brain to behavior
must recopnize that even if schirophre-
nia were largely peneric in origin, it
would in no way follow that drugs—or
any biclegical, as opposed to social,
treatment—would necessarily be the
most effective thetapy. Just as drugs
change behavior, so will altered behav-
ier imposed by talking therapies
change brains {as indeed the latent
theory behind behavior maodification
would itsclf agree). The logic of this
does not depend on a belief in any
mote explicit integration of the bio-
logical and the social.

SCHIZOPHRENIA AS
SOCIALLY DETERMINED

To reveal, as we have tried, the theo-
retical and empirical impoverishmene
of the conventional wisdom of biologi-
cal determinism in relationship to

schizophtenia does not then argue that
there is nething relevant to be said
ahout the biology of the disordet, and
stilt less does it deny that schirophrenia
extsts, The problem of understanding
the etiology of schizophrenia and a ra-
tional investigation of its treatment and
prevention is made vastly more diffi-
cult, perhaps even hopelessly tangled,
by the ecxtracrdinary latitude and
naiveté of diagnostic critetia, Cerrainly
one may wonder about the relevance of
biology to the diagnesis of schizophre-
nia either by the forensic psychiatriss
of the Soviet Union or by the British
psychiattist who diagnoses a young
black as schizophrenic on the basis of
his use of the religious language of
Rastafatianisen.®

Misgivings are not eased when one
recalls a well-known study by Rosenhan
and his colleagues in California in
19734 Rosenhan's group of experi-
menters presented themselves individu-
ally at mental hospitals complaining of
hearing voices. Many were hospitalized.
Onee inside the hospival, according to
the strategy of the experiment, they de-
clared that their symptoms had ceased.
However, it did not prove so easy to
achieve release. The experimenters’

claims to normality were disregarded, .

and most found themselves reared as
mere objects by nurses and doctors and
released only after eonsiderable periods
of time. A pscudo-patient who took
notes in one of the hospitals, for in-
stance, was described by nutses as show-
ing “compulsive writing behaviorn”

Even more revealing, perhaps, was
the drop in hospital admissions for
schizophrenia in the area after
Rosenhan circulated the results of the
first experiment among doctors and in-
dicared that chey might be visited by
furthet pseudo-patients in the future, zl-
though none were actually sent,

It is this sort of experience thac lies
behind the argument, developed in its
most extreme form by Michel Foucault
and his school over the last two de-
cades, that the entize category of psy-
chological disorders is to be seen as a
historical invention, an expression of

power relationships within society
manifested within particular families.
To simplify Foucault’s intricate argu-
ment, he claims that all societies re-
quire a category of individuals who can
be dominated or scapegeated, and over
the centuties since the rise of science—
and particularly since the industrial
revolution of the nineteenth eentury—
the mad have come to fill this category.

"In medicval times, he says, houses of

confinement were buile for lepers, and
madness was often explained in terms of
possession by demons or spirits.4! Ac-
cording to Foucault the idea of institu-
tionalizing the mad developed during
the eighteenth and nineteenth centue
ties after the clearing of the leper
houses left a gap for new scapegoats to
replace the old ones.

In this view madness is a matter of
labeling; it is not & property of the indi-
vidual but merely a social definition
wished by society on a proportion of its
population. To look for correlares of
madiiess in the brain or the genes is
therefore a meaningless task, for it is
not located in the brain or the indi-
vidual ar all. To dismiss the suffering
and the deranged behavior of the
schizophrenic merely as a problem of
social labeling by those whe have power
over those who have not seems a quite
inadequate response to a complex social
and medical problem. Despite Fou-
cault’s historiography and the enthusi-
asm of ity reception in Britain and
France at the crest of the wave of
antipsychiatry of the 1960s and 1970s,
the actual histotical account he gives of
when and how asylums for the insane
arose has been called into question.*?
And by curring the phenomenan of
schizophreniz completely away from bi-
ology and locating it entirely in the so-
cial world of labeling, Foucault and his
followers arrive, from a very different
starting point, back in the dualist Car
resian camp, which . .. preceded the
full-blawn materialism of the nine-
teenth century. Se much has Foucaulr
retreated that at certain points in his ar-
gument he even seems to be ambiguous
as to whether “physical” quite apart



from “mental” illness exists except in
the social context that proclaims it

Meore modest than Foucault’s grand
theorizing but nonetheless culturally
determinist ure the social and familial
theories of schizophrenia developed by
R. D. Laing.** For Laing—ar least the
Laing of the sixries and early seven-
ties—schizophrenia is essentially a fam-
ily disorder, not a product of a sick indi-
vidual but of the interactions of the
members of a sick family. Within this
family, locked together by the nuclear
style of living of contemporary society,
one particular child comes to be picked
upon, abways at faulr, never able to live
up to parental demands or expectations.
Thus the child is in what Laing calls {in
a term derived from Gregory Bateson) a
double bind; wharever he or she does is
wrong. Under such circumstances the
retreat into a world of private fantasy
becomes the only logical response to
the intolerable pressures of existence.
Schizophrenia is thus a rational, adap-
tive response of individusls to the con-
straints of their life. Treatment of the
schizophrenic by hospitalization or by
drugs is therefore not seen as liberarion
from the diseasc but as part of that
PLTSON's Oppression,

Family context may be crucial in
the development of mental illnesses
such as schizophrenia, but it is clear
that & larger social context is also in-
volved. The diagnosis is made most of-
ten of working-class, inner-ciry dwell-
ers, least often of middle- and
upper-class suburban dwellers.¥ To a
sacial theorisc, the argument about the
social context that derermines the di-
agnosis is clear. An cxample of the
class mature of the diagnosis of mental
illness comes from the studies of de-
pression by Brown and Harris in 1978
in Camberwell, an inneccity, largely
working-class area of London, with
some pockets of middle-class infiltra-
tion.** They showed thar abour a quat-
ter of working-class women with ¢hil-
dren living in Camberwell were
suffering from what they defined as a
definire neurosis, mainly sevete depres-
sion, whereas the incidence among

comparable middle-class women was
only some 6 petcent. A large propor-
tion of these depressed individuals,
who if they had attended psychiatric
clinics would wave been diagnosed as
ill and medicalized or hospitalized, had
suffered severe threatening events in

* their lives within the past year, such as

[ewss of hugband or economic insecurity,
The use of drugs—mainly tranquiliz-
ers—among such groups of women is
clearly vety high.

Biological determinism faces such
social evidence with arguments that, for
example, people with genorypes predis-
posing toward schizophrenia may drift
downward in eccupation and living ac-
commodation until they find a niche
most suited to their genotype. But it
would by a brave biological determinist
who would want to argue that in the
case of the depressed housewives of
Camberwell it was their genes that were
at fault.

An adequate theoty of schizophres

nia must understand what it is about
the social and cultural environment
that pushes some categories of people
toward manifesting  schizophrenic
symptomes; it must understand that such
cultural and social environments them-
selves profoundly affect the biology of
the individuals concerned and that
some of these biological changes, if we
could measure them, might be the re-
flections or cortespondents of that
schizophrenia with the bratn. It may
well be that, in our present society,
pecple with certain genotypes are more
likely than othets to suffer from schizo-
phrenia—although the evidence is at
present entirely inadequate to allow
one to come to that conclusion, This
says nothing about the future of “schiza.
phrenia” in a different type of society,
nor does it help us build a theory of
schizophrenia in the present. Neithet
biclogical not cultural determinism, nor
some sort of duslistic apnosticism, is ad-
equate to the task of developing such a
theory. For that, we must look to a more
dialectical underscanding of the rela-
tionship between the biclogical and the
social.
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DISCUSSION

A discussion of the issues contained in this and similar chap-
tets almesar invariably begins with this question: Nature or nur-
ture? In this chapter, the question can be rephrased in the fol-
lowing way: Is schizophrenia caused by genetic factors or by
environmental factors? But as vou will see throughout this
book, the human mind’s tendency to oversimplify complicated
issues by dichotomizing them into mutually exclusive alterna-
tives often leads us badly astray. The “narure versus nurcure”™
debare is no exception.

Indeed, one could malke a reasonakle argument thar, for all
or virtually all forms of psychopathology, the “nature versus
nurtare” debate is actually a pseudocontroversy. Fonder this
simple fact: There are approximately 100,000 genes in the hu-
man genome, affecting virtually every aspect of the structure
and functioning of the brain and remainder of the nervous sys-
tem. [s it really plausible to think that not even one of these
genes influences, even to the most trivial extent, an individu-
al’s risk for developing a condition as enotmously complex and
mulrifaceted as schizophrenia? Tt seems exceedingly unlikely
that the heritability of schizophrenia would be precisely zero,
because this would imply that individual differences in the
propensity to develop schizophrenia are entirely independent
of every one of these 100,000 penes. Moreover, an accumulat-
ing body of evidence suggests thar mose ot all personality
traits—including extroversion-introversion, impulse eontral,
interpersonal alienation, stress reactivity, and fearfulness—are
influenced substantially by genetic factors (Tellegen et al.,
1988). Again, it seems rather implausible thar none of chese
personalivy trairs would affect, even to a minor degree, an
individual’s susceptibility to schizophrenia,

But what does the cvidence concerning the heritability of
schizophrenia indicate? In particular, how arc we to reeoncile
the conglusions of Straube and Oades with those of Lewontin,
Rose, and Kamin? As noted in the introduction to this chap-
ter, many of the differences between these two sets of authors
can he traced to their differing evaluations of the principal as-
suinptions underlying behavior-genetic designs: Straube and
Oades consider these assumptions to rest on reasonably firm
ground, whereas Lewontin, Robe, and Kamin do not. In pat-
ticular, Lewontin, Rose, and Kamin voice serious concems re-
garding the equal environments assumption, which, as noted
in the introduction, is 2 crucial presupposition undetlying the
twin research methodology. Because MZ twing tend to be

treated more similarly than D7 pwing are (2 face that fow re-
searchers would dispute), the higher concordance for schizo-
phrenia among MZ twins is potentially attributable to their
greater envirgnmental similarity rather than o their greater
genetic similarity. But do the data bear out Lewontin, Rose,
and Kamin's criticism of the equal environments assumption?

In face, the equal envitonments assumprion has stood up
surptisingly well to careful empirical scrutiny {Kendler,
1983}, This assumption has been tested in several ways. First,
tesearchers have identified MZ and DZ twins whose zyposity
has heen misclassified—that is, MZ twins who were mistale
enly believed by themselves and others to be DZ twing and
D7 twins whe were mistakenly believed by themselves and
others to be MZ cwins. If similarity in rearing is the key fac-
tor underlying the greater similariey of MZ twing than DZ
twins, then perccived zygosity, rather than actual zygosity,
should be the best predictor of twin similarity in psychologi-
cal chatacretistics. In fact, twin tesemblance in personality
and cognitive ability is related much mere closely to actual,
tather than to petceived, zygosity (Scarr & Carter-Salezman,
1979). Second, investigators have found rhat sitmilarity in pa-
rental rearing ameong MZ twins is essentially uncorrelated
with their actual similaricy in either petsonality ot inrefli-
pence (Loehlin & Nichols, 1976). Third and perhaps most
important, the greater similarity in parental rearing for MZ
twins than for DZ twins appears to be due largely or entirely
to the fact thar MZ vwins evoke more similar reacrions from
their parents than do DZ twins (Lytton, 1977). Thus, the
greater similarity of MZ twins than DZ twins seems to be a
cauge, rather than a consequence, of more similar parental
treatment of MZ twins, This conclusion reminds us of an im-
portant point: Children's behavior influences their parents’
behavior, as well as the converse (Bell, 1968),

Lewontin, Rose, and Kamin have no doubr performed an
important service by pointing cut methodelogical shortcom-
ings in many of the twin and adoption studies of schizophre-
nia. They are surely correct that much of the evidence con-
cerning the heritability of schizophreenia is fat from petfect and
in some cases has been overstated by overly enthusiastie pro-
ponents of genetic explanations of psychopathelogy. They are
also correct that more recent estimates of the heritability of
schizophrenia tend to be lower than earlier estimates
{Kringlen, 1987), although even these newer estimates suggest
that the heritability of schizophrenia is sizable.
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Perhaps the weakest link in Lewontin, Rose, and Kamin's
reasoning is their failure to explain the consistency of results
in studies by different investigators, in different countties, and
with different methodologies. Why do virtually all studies in
this literature, even with theit shottcomings, show a strong ge-
netic influence on schizophrenia? Lewontin, Rose, and Kamin
would presumably have to argue that the methodological
weaknesses associated with these studies are all systematically
biased in the direction of detecring subsrantial heritabilicy. Al-
though such a uniform bias is possible, it seems rather implau-
sible. Perhaps the most reasonable conclusion one can draw is
that, although the evidence concerning the heritability of
schizophrenia is far from flawless, converping evidence from
multiple sources—studies of MZ twins and DZ twins reared to-
pether, studies of offspring of MZ twins discordant for schizo-
phrenia, and adoption studies—implicates genetic factors in
the etiology of schizephrenia. It 1s this consistency of findings
across numerous studies {(each in isolation admictedly tmper-
fect) that leads most impartial readers to conclude that schizo-
phrcnia is strongly influenced by genetic facrors. Moreover,
the heritability of schizophienia appears to be comparable to
that of many medical condirions in which genetic factors are
known to play a major role, such as diabetes, hypertension,
cotonaty atrery dizease, and breast cancer (Kendler, 1983).

As Straube and Qades nove, however, considerable contro-
versy remains concerning the mode of genetic transmission in
schizophrenia. To oversimplify matters somewhat, there are
twa principal camps of researchers. One camp, which cur-
rently represents a clear majority, believes that schizaphrenia
is a polygenic disorder, a disorder produced by multiple genes
acting in concert with environmental influences. According
to these researchets, schizophrenia is like height and weight in
that it is produced by environmenral factors and by the com-
bined effects of a large number of genes, each of which malkes
only a relatively minor contribution to the phenotype of inter-
est, The second camp, which represents a small but active mi-
nority of regearchers, believes that schizophrenia is a mono-
genic, single-gene disorder. These researchers mainrain that
one gene, again in combination or in interaction with envi-
ronmental facrots, is necessary but not sufficient to produce
schizophrenia. This gene is necessary in that one cannot de-
velop schizophrenia without it; but it is not sufficient in thac
environmental factors are required to trigger schizophrenia in

genetically predisposed individuals. According to Meehl l

{1962), Heston (1970), and most proponents of this position
{but see lacono & Grove, 1993, for a dissenting view), this
gene is dominant in that only one “copy” of it is necessary to
produce the vulnerability to schizophrenia,

Seme advocates of this second view have conducted link-
age studies, which, as noted in the reading by Seraube and
(Oades, allow investigators to ascertain whether a psycho-
pathological condicion, in this case schizophrenia, is associ-
ared with kaown generic material within families. Although
several investigative teams have reported linkage between ar-

cas of certain chromesomes (for example, chromosome 5) and
schizophrenia, the search for penetic linkage has been plagued
by failures o replicate previous results. Such, replication. fail-
ures tay indicate one of three things (lacono & Grove, 1993):

= Researchers have not yet been fortunate enough to locate
the gene predisposing to schizophrenia.

* Schirophrenta is not in fact a monogenic disorder.

¢ Whar we curtently call schizophrenia is actually a hetero-
gETIROUS cateRory comprising two or more ctiolegically dif-
ferent conditions.

With respect to the last point, it is worth pointing out that
Eugen Bleuler, the individual who coined the term schizophre-
nigt, referred to “the group of schizophrenias” in the title of his
classic 1911 kook, Bleuler, whe was firmly committed to the
view that schizophrenia was not one condition but many,
would not have been terribly sutprised by the inability of mod-
crn-day rescarchers to locate “the genc” underlying schizo-
phrenia. One should not expect to find a unitary etiology for a
heterogeneous disorder.,

The conclusion that schizophrenia is substantially influ-
enced by genetic factors should not, however, be taken to im-
ply thar Lewoiitin, Rose, and Kamin's critique is devoid of
value. Far from it. Indeed, their call for increased attention to
the role of environmental influences in the development of
schizophrenia is well taken. One fact is not in dispute: Eavi-
renmental factors play a key role in the cticlogy of schizophre-
nia. We can be certain of this conclusion because, in all twin
studies, the MZ concordance rate for schizophrenia is welil be-
low 100%, with the avetage figure lying between 40% and
50%. Consequently, an increasing number of rescarchers have
argued that a diathesis-stress model provides the most reason-
able framework for the etiology of schizophrenia. According to
thiz model, individuats who possess a generic predisposition to
schizophrenia (diathesis, by the way, means “predisposition”)
will develop schizophrenia if, and only if, they are exposed to
sufficient environmental stress. If the diathesis-stzess moedel is
catrect, hoth genetic factors and environmental facrors are
necessary but not sufficient to produce schizophrenia, Each set
of factors is needed, but neither alone will do che trick. Al-
though the diathesis-stress model has considerable incuitive
appeal, ir has yer to be tested adequately.

The less than perfect concordance between MZ twins for
schizophrenia indicates that nonshared {also known as within-
family) environmenral facrors—faceors responsible for making
individuals within the same family different from one an-
other—must make a significant contribution to the develop-
ment of schizophrenia.® A behavior-genetic design that is

*A number of investigators have also examined the potential rale of
shared (also known us between-family) environmental influences in
the etiology of schizophrenia, In contrast to nonshared environmen-
tal influences, shared environmental influences make individuals
within the same family siailar to one another. See Svraube and Oades'
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ideal for exploting the tole of nonshared environmenral fac-
tors in the eviology of schizophrenia is the study of MZ twins
who are discordant for schizophrenia. Because MZ twins are
genevically identical, the factors accounting for their discor-
dance are, by definition, environmental. Thus, investigators
can use this design to attempt to identify the nonshared cnvi-
ronmental variables thar are responsible for this discordance,

The [iterazure on MZ twins discordant for schizophrenia
has been reviewed by Wahl (1976). Although Wahl's review
is somewhat dated, the overall picture he paines has not
changed greatly. Wahl concludes that researchers who have
sought to pitpeint nonshared environmental influences on
schizophrenia have generally come away empty-handed. Fac-
tors such as differential patterns of parental treatment in
childhood and bitth order seem not co have panned our as
variables distinguishing the schizophrenic twin from the
nonschizephrenic twin, Moreover, cven when differences be-
tween discordant twins have been reported, they have often
been difficult to interpret. For example, several investigators
have found that the schizophrenic twin was more submissive,
dependent, and fearful in childhood compared with the
nonschizophrenic twin, But such personaliry differences are
not necessatily 4 conscquence of environmental influences;
they may instead reflect an early manifestation of schizo-
pheenic symptomatology in the preschizophrenic ewin. Conse-
quently, schizophrenia researchers find themselves in a pecu-
liar and mildly embarrassing quandery. They know that
nonshared environmental factors are relevant to the etiology
of schizophrenia, because of the high rate of MZ twin discor-
dange for this condirion, Nevertheless, they have had consid-
erable difficulty identifying any of these factors,

There appear to be two major explanations for the failure
to detect specific nonshared environmental influences on
schizophrenia. These explanations are not mutuaily exclusive,
and there may be some truth to both. The first explanation,
which is the most commonly invoked, is simply that invesci-
gators have not been clever enough (or fortunate enough) 1o
detect the specific nonshared environmental influences rel-
gvant to schizophrenia, The second explanarion is quite differ-
ent from the first and rends to make some readers—not ta
mention schizophtenia researchers—a bit uncomfortable. Ac-
cording to this explanation, the principal environmental vari-
ables thar are causaliy related to schizophrenia are random

review, in their reading in this chapter, of the adoprion studies of
Wender, Rosenchal, Kety, Schulsinger, and Weiner (1874) and of
Tierari et al. (1989} for a discussion of the relationship between
shared environmental factors and schizopheenda, Suffice it to say thar
the evidence that such factors are causally associated with schizophre.
nia is promising but highly preliminary. The primary diffleulty with
interprering these findings is chat many of the apparent “environmen-
tal” factors (such as disturbed parental comumunication and parental
hostility and criticalicy} may be a consequence, rather than a cause, of
the child’s psychopathology. :

rather than systematic (Meehl, 1978). Unlike systematic envi-
tonmental influences, which are experienced by # large num-
ber of individuals, random environmenral influences are
highly unique and idicsyneratic to each individual, Thus, ran-
dom occurrences—such as losing a close friend ar age 6, get-
ring injured in a car accident ar age 13, being rejecred for a
date at age 15, or witnessing a shooting at ape 17—might ac-
tuaily be the nonshared environmental factors most eritical to
the development of schizophrenia. A progressive accumula-
tion of such random events could help to explain why one MZ
twin develops schizophrenia while his or her co-twin does
not—and, by extension, why one person genetically predis-
posed to schizophrenia develops this condition while the other
remains healrhy. From this perspective, chanee and luck, espe-
cially bad luck, may be among the most crucial etiological fac-
tors in schizophrenia (Meehl, 1978). :

If this explanation has at least o kernel of truth to it, inves-
tigators inrerested in the environmental causcs of schizophre-
nia may be forced to abandon a purely nomothetic approach
to environmental factors in favor of & more idiographic ap-
proach, the approach championed by the American personal-
ity psychelogist Gordon Allport (1937). Psychologists using a
nomothetic approach attempt to draw gencralizations across a
large number of individuals. In corrast, psychologists using an
idiographic approach attempt 1o understand the unique con-
figuration of personal characteristics and life history factors
within a single individual. An idiographic approach may be a
bicter pill for some schizophrenia researchers to swallow, be-
cause it implies that any attempt to explain the environmen-
tal eticlogy of schizophrenis in terms of a universal set of Life
experiences is bound to be incomplete or inadequate. At the
same time, however, an idiographic approach captures much
of the richness and complexity thar is often missed by a
nemothetic approach, which ignores or decmphasizes experi-
ences that are unique to each person. No less than a full ap-
preciation of such richness and complexity may be necessary
for an adequate understanding of the factors that lead a given
individual to schizophrenia,

QUESTIONS TO STIMULATE
DISCUSSION

1. Lewontin, Rose, and Karmin attempt to refute the equal en-
vitonments assumption underlying the twin research de-
sign with two different sources of data: comparisons of DZ
twins with ordinary siblings and comparisons of same-sex
and opposite-sex DZ ewins. Do you find this evidence com-
pelling? Why or why nor?

Z. Lewontin, Rose, and Kamin contend that one of the prin-
cipal underlying agendas of behavior-genetic researchers in
the schizophrenia literature is the prescripion of anti-
psychotic medication. Do you agree with them? s the heti-
tability of schizophrenia relevant to whether it should be
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treated by means of medication {as epposed to psycho-
therapy or othet interventions)?

. Is it plausiblz to think that the predisposition to a disorder
as complicated as schizophrenia eould be produced largely
or entitely by a single gene? Explain your reasoning.

. If schizophrenia is a heterogeneous disorder etiolagically, as
many researchers have suggested, how should research on
the causes of schizophrenia be conducted? Whar cypes of
research strategies might help to identify meaningful sub-
types of schizophrenial?

. Ag noted in the Discussion section, the diathesis-stress hy-
pothesis has been an excremely influential model among
schizophrenia researchers. How might one attempt to test
. this model?

. Judging frorn what you have read, do you believe any im-

portant environmental factors have been ignored or ne-
glected in the search for the causes of schizophrenia? What
might they be!?
. If chance and luck were found to play an important role in
the etiology of schizophrenia, what would be the implica-
tions of this finding, if any, for the treatment of schizophre-
nial What might be the implications of this finding for the
prevention of schirophrenia?
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This is a ¢lear and teadable overview of the major evidence ra-

" garding the role of genetic factors in schizophrenia. Kringlen

clearly delineates the logic underlying each of the major be-
havior-genetic designs and reviews the principal findings de-
rived from esach, He concludes that, although generie influ-
enges upon schizophrenia are undeniablz, many of the earlier
studies-ptobably overestitnated thetr contribution,

Meehl, B E. (1962). Schizotaxia, schizotypy, schizophrenia.

American Peyehologise, 17, 827-838.

Ity this seminal arricle, Meehl introduces his model of the eti-
ology of schizophrenia. According to Meshl, certain individu-
als inherit a dominant gene (perhaps producing a neuronal ab-
notmalicy he terms “synapric slippage®) that leads to an
“integrative neural defect” called “schizotaxia.” Given existing
social learning faceors, all schizotaxics develop a personality
constellation known as “schizotypy”; in turn, however, only a
subsct of schizotypes develop full-blown schizephrenia; Thus,
for Meehl, 2 dominant gene defect Is a necessaty bur not suffi-
cient condition for schizophrenia. Although this article is not
casy to tead, it is well worth the effort. Ambitious readers
whose appetite is whetted by this paper may want to move on
to Meehl, B E. (1989). Schizotaxia revisited. Archives of Gen-
eral Poychiatry, 46, 935-944; and Meehl, B E. (1990). Toward
an inegrared theory of schizotaxia, schizowpy, and schizophre-
nia. Journal of Personality Disorders, 4, 1-99,

Plomin, R., DeFries, ] C., & MeClearn, G, E. (1990}, Behavior ge-

netics: A primer (2nd ed.). New Yorle W H. Freeman.,

This is an ¢xcellent and relatively nencechnical introducrion
to behaviot-genetic methods and findings. Plomin ¢t al. begin
with an overview of basic genetic concepts and methods {such
as gene mechanisms, population genetics, and quantitative
genctics) and then discuss the application of family, twin,
and adoption designs to the study of psychopathology, pemson-
ality, intelligence, and other psychological characreristics, The
hook is appropriate for readers with little or no backgmund in
genctics.

Satbin, T. R., & Mancuse, J. C. (1980). Schizophrenin: Medical di-

agnosis or moral verdice? New York: Pergamon Press.

Sarbin and Mancuso put forch their thesis that schizophrenia
is more fruitfully conceptualized as a sct of behaviors that is
condemned in certain societies than as the product of a bio-
logical “disease.” Chapter 7 contains a critique of the evidence
for the genetic basis of schizophrenia,
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Totrey, E. E, Bowler, A. E., Taylor, E. H., & Gottesman, . [.
{1994}, Schizophrenia and manic-depressive disorder: The biologi-
cal roots of meneal illness as revealed by the landmark study of iden-
tical twins. New York: Basic Books. o
The authors explare the envitonmeneal and genetic anteced-
ents of schizophtenia and bipolar disorder in a study of 66
identical twin pairs, many of whom were discordant for these
conditions, They conclude that schizophrenia, although influ-
enced substantiatly by penetic factots, is ptobably ttigpered in
many cases by a virus ot other biological agent in utero or
shortly after birch, In addition, they document alterations in
brain structure and function atneng identical ewins with
schizaphrenta,

Wakl, O, (1976). Monozygotic twins discordant for schizophrenia:
A teview. Psychological Bulletin, 83, 91-106,
Wahl provides a camprehensive teview of studies of identical
twins discordant for schizophrenia. This paradigm offers inves-
tigators a Unique opportunity ta examine the role of nonshared
{within-family} environmental influences in the ctiology of
schizophrenia. As Wahl's review shows, however, this design
has generally failed to yield striking differences between
schizophrenic and nonschizophrenic co-twins; the majar re-
ported differences have been in eatly petsonality characretis-
tics and birth weight, and even these findings have not always
been consistent across sudies.
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