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Abstract

The use of parental diagnosis in
risk-for-schizophrenia identifica-
tion has inadvertently resulted in
two major sampling biases: an
overrepresentation of females
among index parents and a 100
percent concordance for schizo-
phrenia between affected target
offspring and their parents. The
overrepresentation of females
among index parents may increase
the heterogeneity of the schizo-
phrenic sample by virtue of either
misdiagnosis or inclusion of
atypical, schizoaffective schizo-
phrenics. Thus, the target samples
studied in current high-risk re-
search are not only psychometri-
cally unrepresentative of all
schizophrenics, but also may
contain a substantial number of
offspring with atypical, largely af-
fective schizophrenias. Com-
plementary risk identification
strategies are discussed, and the
nature of the schizophrenias as a
heterogeneous group of disorders
is emphasized.

It is generally agreed that if we are
to understand the etiology of
schizophrenia and to prevent its
devastating impact, we must study
its development before the onset of
psychosis (Keith et al. 1976). Med-
nick and McNeil (1968) formalized
the rationale for risk research with
their critique of etiological studies
of adult schizophrenics. They of-
fered the prospective, longitudinal
investigation of high-risk children
(e.g., the offspring of schizo-
phrenic parents) as a solution to
the impossible task of untangling
cause and effect in adults.

The importance of genetic pre-
disposition^) to schizophrenia(s)
has been well established (Gottes-

man 1978). What we seek now are
clues to ontogenesis. It is precisely
because the high-risk strategy was
adopted to improve etiological
studies that we must state clearly
and explicitly any factors that may
affect our understanding of the
development of schizophrenia.

In this article, we examine some
inadvertent sampling biases that
have resulted from the use of pa-
rental diagnosis as the risk criter-
ion, and suggest ways in which to
complement parental diagnosis in
the definition of high risk. We do
not intend to suggest the "perfect
sample." It simply does not exist.
However, through the study of
samples with different, but well-
defined biases, we can hope to at-
tain a more complete picture of the
schizophrenias. Furthermore, by
pointing out the limits of
generalizability of current risk re-
search, we restate a conceptual
lesson easily forgotten in our
search for the genetic marker of
schizophrenia. Although we study
schizophrenia as if it were a—more
or less—homogeneous disorder, it
is probably best thought of as a
group of disorders (E. Bleuler 1950;
M. Bleuler 1978).

Sample Biases and Their
Consequences

Parent-Child Concordance. M.
Bleuler (1978) has pointed out that
while genetic data indicate that
10-15 percent of adult schizo-
phrenics have a schizophrenic par-
ent, they also show that some
80-85 percent of all adult schizo-
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phrenics do not have a schizo-
phrenic parent. By the very nature
of the genetic risk selection proce-
dure, all of the risk children who
eventually develop schizophrenia
as adults will have a schizophrenic
parent. These schizophrenics with
a schizophrenic parent " . . . may
represent a subgroup of all schizo-
phrenics who have atypically
strong genetic and environmental
diatheses" (Hanson, Gottesman,
and Meehl 1977, p. 582). The data
from research in which risk is de-
fined by parental diagnosis may be
applicable, therefore, only to adult
schizophrenics with a schizo-
phrenic parent—a minority of all
schizophrenics.

Sex Bias in Index Parents. Table 1
presents the sex distribution of
schizophrenic index parents for 25
genetic risk research projects. Of
the 25 projects, 14 (56 percent)
study only the children of
schizophrenic women. Among the
remaining 11 studies, index
mothers (n = 606) far outnumber
index fathers (n = 355). The dis-
proportion of the sexes in the
sampling of index parents con-
trasts with what is commonly be-
lieved to be roughly equivalent
prevalence rates of schizophrenia
in adult females and males
(Dohrenwend and Dohrenwend
1976).

The overrepresentation of
females among index parents is
important not only for the intro-
duction of bias with respect to
prevalence rates, but also for what
may be systematic sex differences
in schizophrenic characteristics.
Specifically, evidence has been
presented that male schizo-
phrenics may generally be charac-
terized as having early onset, poor
premorbid histories, and typical,

Table 1. Sex distribution of schizophrenic index parents in
genetic risk research

Index parent female only

Study

Garmezy (1974)
Grunebaum et al. (1975)
Itil (cited in Garmezy 1974)
McNeil and Kaij (1973)
McNeil, Persson-Blennow, and

Kaij (1974)
Mednick and Schulsinger

(1968); Mizrahiet al. (1974)
Paffenbarger et al. (1961)
Sameroff and Zax (1973a,

1973b,1978)
Schachter et al. (1975, 1977)
Sobel(1961)
Soichet (1959)
Weidorn (1954)
Wynne (1968)
Yarden and Suranyi (1968)

Index parent of

Study

Anthony (cited in Gar-
mezy 1974)

Dehorn and Strauss
(cited in McNeil and
Kaij 1978)

Erlenmeyer-Kimling et
al. (1979)

Hanson, Gottesman,
and Heston (1976)

Lane and Albee (1970)
Marcus et al. (1979)

Mednick et al. (1971)
Miller (cited in Gar-

mezy 1974)
Rieder et al. (1975)

Rieder et al. (cited in
McNeil and Kaij
1978)

Weintraub and Neale
(1980)

Total

either sex

Females

27

35

44

14
66
111

52

57

191
461

242

28

58
606
5773

Males

19

23

23

15
45

31

02

26

93
331

222

17

36
335
333 3

Note. —Of the 25 genetic risk studies, 14 (56 percent) examine only female index parents and
their children. This table was adapted in part from Garmezy (1974) and McNeil and Kaij
(1978).

1 Definite schizophrenics.
2 Possible schizophrenics.
3 Excluding possible schizophrenics.

negative symptoms. On the other
hand, female schizophrenics may
be characterized as having late
onset, good premorbid histories,
and atypical, positive symptoms
(Lewine 1979, 1980a, 1980b;
Lewine, Strauss, and Gift, in
press).

The presence of atypical, affec-
tive symptoms in schizophrenia
(schizoaffective schizophrenia) has

been interpreted by some (Tsuang,
Dempsey, and Rauscher 1976) as
evidence for a third major
psychosis between affective and
thinking disorders. However, the
symptoms were interpreted by
others (Pope and Lipinski 1978) as
evidence of misdiagnosis. Con-
sequently, the overrepresentation
of females, with whom the
schizoaffective characteristics
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Table 2. Some sample biases in current genetic risk research

Sample Bias

Index offspring who develop
schizophrenia

Index parent

100 percent with schizophrenic
parent versus 10-15 percent of
all adult schizophrenics

Overrepresentation of females ver-
sus roughly equal prevalence of
schizophrenia in adult females
and males

Unknown contribution of misdiag-
nosis or schizoaffective
psychosis

More fertile (hence, more compe-
tent?) male schizophrenics

largely are associated, introduces
diagnostic and etiological
heterogeneity into the index sam-
ples. This is not a problem of risk
research per se, but rather of diag-
nostic procedures.

Implications of Sampling Bias

Table 2 summarizes the sample
biases in the use of parental
schizophrenia to define risk in off-
spring. Aside from the psychomet-
ric issue of sample representative-
ness, evidence of sex differences
and the 100 percent concordance
rate between affected target chil-
dren and parents suggest
genotypic and/or phenotypic
heterogeneity.

Until the issue of genotypic and
phenotypic heterogeneity in
schizophrenia is resolved, any sys-
tematic bias in sampling needs to
be stated clearly and analyzed
carefully. To present a highly
simplified example, our review of
the sample characteristics of cur-
rent high-risk research suggests
that we are ultimately studying a
form of schizophrenia transmitted

largely through the mother
(Lewine 1979), accompanied by af-
fective, atypical symptoms
(Lewine 1979, 1980a), and yielding
a 100 percent concordance rate be-
tween an affected child and its
parent (Hanson, Gottesman, and
Meehl 1977).'

There are several consequences
of the specific sample biases that
we have reviewed:

• Current risk research relies on
theoretical concepts and assess-
ment procedures based largely on
adult male populations (Wahl
1977). Without empirical evidence,
we simply do not know the extent
to which these measures and

'The selection of schizophrenic
fathers also biases the sample, since
male schizophrenics have a lower fer-
tility rate than other males. To the ex-
tent that schizophrenic males who be-
come fathers are more competent than
those who do not, the selection of the
former contributes further to a less
serious, atypical form of the disorder.
Thus, parental diagnosis as the risk
criterion may necessarily limit re-
search findings to atypically compe-
tent schizophrenics.

theories are applicable to female
schizophrenics. Growing recogni-
tion of the effects of bias and
methodology in the assessment of
males and females (Maccoby and
Jacklin 1974; Williams 1977; Frieze
et al. 1978) suggests a careful reas-
sessment of risk research meas-
urement procedures.

• As a result of the suggested
sex differences in schizophrenia,
we must be cautious in generaliz-
ing any data from the offspring of
schizophrenic women to those of
schizophrenic men. We may con-
ceptualize this problem as the need
to determine external validity
(Campbell and Stanley 1963) for
research findings by sampling
across sex of index parent. We do
not question that the risk for
schizophrenia is the same for the
offspring of schizophrenic fathers
and mothers (Gottesman 1978).
Rather, by pointing to the evidence
that schizophrenia may take dif-
ferent forms in men and women,
we raise the possibility that impor-
tant factors may differ in the on-
togenesis of schizophrenia in their
offspring. In other words, while
the schizophrenic diathesis may be
the same for the sexes, differences
in onset, clinical manifestation,
and course suggest that different
psychosocial factors may influence
the development of schizophrenia
in men and women.

• To the extent that women
more often have a reactive, atypi-
cal, or schizoaffective form of
schizophrenia, we might expect
fewer differences between risk off-
spring and nonrisk offspring. For
example, a frequent finding of risk
research is that schizophrenic off-
spring do not differ substantially
from those of depressed parents,
though both do differ from off-
spring of controls (e.g., Rolf 1969,
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1972). Our analysis suggests that
careful diagnosis of index
parents—especially mothers—and
subsequent analysis of data by
schizophrenic subtype of index
parent may yield differences be-
tween typical and atypical
schizophrenic offspring.

We do not intend to deny that
selection of risk samples on the
basis of parental diagnosis has
been useful or to urge that it be
abandoned. Rather, we suggest
complementing the use of parental
diagnosis with other types of risk
identification strategies. The adop-
tion if such strategies may help to
counteract what Garmezy (1974)
has described as "Current defini-
tions [that] are already tending to
stereotypy" (p. 93).

Suggestions for Future
Research

Genetic Risk Identification. One
approach might be a prospective,
longitudinal study of individuals at
risk for schizophrenia—but not
currently schizophrenic—by virtue
of a full sibling or parental re-
lationship to an identified
schizophrenic. While siblings and
parents of schizophrenics have ap-
proximately the same rate of
schizophrenia as the children of
schizophrenics (Gottesman and
Shields 1972) three obstacles
would be circumvented in
sibling-parent (versus offspring)
risk research: (1) Sex bias in the
selection of identified schizo-
phrenics, (2) the long interval be-
tween initiation of a prospective,
longitudinal study in childhood
and ultimate schizophrenic
psychosis in adulthood, and (3) the
reduced fertility of adult male
schizophrenics.

Clearly, this strategy produces a
biased sample on three counts.
First, it would yield a sample of
schizophrenics 100 percent of
whom have a schizophrenic first-
degree relative. Secondly, a large
portion of the nonaffected rela-
tives' developmental period would
be inaccessible to study. Finally,
the sample would be biased to-
ward later onset schizophrenia
among the target relatives.

Development of Behavioral Risk
Indices. The development of be-
havioral risk indices is a difficult
and costly task. Nevertheless, the
importance of its contribution and
the promising work of predeces-
sors (e.g., Cowen, Gardner, and
Zax 1967; Bower 1969) suggest that
behavioral risk research is a risk
worth taking.

We have suggested elsewhere,
for example, the development of
teacher-rating forms to assist in
the identification of adolescents at
behavioral risk for schizophrenia
and other serious psychiatric dis-
orders among general school
populations (Lewine, Watt, and
Grubb 1980). Such behavioral indi-
ces would have several major ad-
vantages.

• The sample of adolescents who
eventually develop schizophrenia
would not be characterized by the
sampling characteristics of the
genetic risk samples. The data
collected from such samples
would, therefore, be generalizable
to a broader spectrum of schizo-
phrenics.

Naturally, the most important
question about behavioral risk
identification is the hit rate—i.e.,
is there any evidence that be-
havioral indices predict any better
than base rate? In a detailed analy-
sis of this issue, Grubb (1979) em-

ployed a measure of discriminative
efficiency (Wiggins 1973) to assess
the predictive efficiency of genetic
and behavioral indices of schizo-
phrenia. He found that the be-
havioral prediction of schizo-
phrenia does well enough relative
to genetic prediction to encourage
further development of behavioral
indices. (Both domains of predic-
tion suffer from a high false posi-
tive rate, and, therefore, exhibit
poor discriminative efficiency
when applied to the total popula-
tion.)

• Since samples of youngsters
generated through public school
screening would not be preselected
for their problem behavior, and
school assessment procedures such
as the Pupil Rating Form (Watt et
al. 1979) assess general behavior
rather than problem behavior, risk
identification through school as-
sessment can yield important data
about normal development. There
is no reason to restrict our thinking
to psychopathology. As em-
phasized by Garmezy (1972) in his
discussion of invulnerable chil-
dren, disorder is only part of the
story; we must also seek to under-
stand "good outcomes." Fur-
thermore, the emphasis on normal
development places the study of
psychopathology in a strong
theoretical framework from which
we can draw upon previously vali-
dated assessment techniques. We
might also note the potential ad-
vantage of both characterizing and
conceptualizing risk in terms of
predictable change, as well as con-
tinuity, in personal style, coping
patterns, and competence (Ricks,
in press).

• Behavioral indices are flexible
because they are continuous
measures and tap different do-
mains of function. Such flexibility
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allows us to refine our definitions
of risk as we gather more empirical
evidence. We can, therefore, work
to improve the discriminative effi-
ciency of behavioral risk measures.

• Because of their complexity,
any successful set of behavioral
predictors may provide us with in-
sight into the developmental paths
of the schizophrenias.

A recent critique of behavioral
indices made by Hanson, Gottes-
man, and Meehl (1977) is relevant
here. Specifically:

Any time a high-risk child is
identifiable on behavioral meas-
ures as a candidate for adult
schizophrenia, there is reason to
suspect that an important
threshold in the disease process
has already been passed, [p. 584]

The problem essentially is whether
behavioral indices tap an already
extant pathological process or the
susceptibility to such a process.
We cannot resolve this logical di-
lemma. However, screening a gen-
eral school population rather than
a child guidance clinic, and focus-
ing on normal rather than "prob-
lem" behaviors, might identify
subtle indices that may precede
more serious disturbance.

Refinement of Genetic Risk Defi-
nition. Genetic risk—i.e., parental
status—and behavioral indices
used in combination have proved
helpful in the identification of sub-
sets of children at genetic risk
(e.g., Hanson, Gottesman, and
Meehl 1977; Marcus et al. 1979).
Accordingly, there are increasing
numbers of reports showing that
some offspring of schizophrenics
are distinguishable by various be-
havioral characteristics, such as
poor motor skills, intraindividual
variability, and schizoid with-
drawal.

Table 3. The use of genetic and behavioral risk indices to study
the development of schizophrenia

Genetic risk
(parental diagnosis)

Behavioral risk
(teacher assessment)

Scholastic
motivation

Extraversion

Harmony

Emotional
stability

Low

Low

High

Low

High

Low

High

Low

High

High

Table 3 presents an outline of
one way in which behavioral indi-
ces (e.g., behavioral factors based
on teacher ratings) may be com-
bined with genetic ones to refine
risk classification. The behavioral
domains are based on retrospective
research (Watt et al. 1979) and cur-
rent factor analysis of recent pilot
data. For example, high risk may
be defined statistically by selecting
the 5 percent most introverted
children. The direction of deviance
that defines risk is determined by
past studies that indicate schizo-
phrenia may be preceded by aca-
demic incompetence, introversion,
disharmony, or emotional tension.

This sort of behavioral definition
of risk allows us to refine our clas-
sification of risk subjects in two
ways: (1) by tapping different do-
mains of functioning (e.g., cogni-

tive, emotional, and interper-
sonal), and (2) by assessing the ef-
fect of varying the cutoff scores for
behavioral deviance. We note here
that behavioral assessments in this
conceptualization are independent
variables in contrast to their cur-
rent use as dependent variables.
The dependent variables might be
biochemical, physiological, and
behavioral measures taken in the
laboratory.

Refinement of Parental Diagnosis.
Diagnostic criteria used to assess
index parents should be refined to
include age of onset, sex, and de-
gree of emotional symptoms.
While the diagnostic data are being
collected, they have generally not
been used as independent vari-
ables to classify schizophrenic
index parents. Sample sizes re-
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strict the amount of subclassifica-
tion that is possible. Con-
sequently, cross-study comparison
and replication are essential.

As a simple example, consider
the analysis of data by sex of index
parent. While that has been done
by some investigators (e.g., Rieder
et al. 1975; Erlenmeyer-Kimling,
Cornblatt, and Fleiss 1979), more
systematic comparisons of sex dif-
ferences across risk research pro-
grams are needed. For example, in
one infant risk study (Marcus et al.
1979), schizophrenics' offspring
were found to have a lower mean
birth weight (X = 2,976 grams)
than did the infants of affectively
disordered patients (X = 3,290
grams), personality disordered pa-
tients (X = 3,434 grams), and nor-
mals (X = 3,137 grams). When we
reanalyze the data by sex (omitting
one dual-mated couple), however,
it appears that lower birth weight
is more characteristic of the off-
spring of definite schizophrenic
women (X = 2,923) than of
schizophrenic men (X = 3,285). In
view of the small samples used in
risk research, it is important to
provide analyses by sex in order to
determine the stability of such
findings.

We have reviewed what we per-
ceive as sampling biases that result
from the use of parental diagnosis
in the definition of high risk. For
both psychometric and theoretical
reasons, it seems best to clarify
these sampling biases. We do not,
in suggesting complementary risk
definition strategies, intend to
specify the perfect sample. Rather,
we believe that by beginning to
think in terms of genetic risk,
diagnostic complexity, and be-
havioral indices, we may start to
build into our conception and
study of risk the rich intricacies

that a complete theory of schizo-
phrenic disorders assuredly re-
quires.
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