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Prevalence of Familiality, Obstetric Complications,
and Structural Brain Damage in Schizophrenic Patients

V. L. NIMGAONKAR, S. WESSELY and R. M. MURRAY

Schizophrenic in-patients with and without a family history were identified prospectively.
The two groups did not differ with respect to clinical variables, ventricular enlargement,
prevalence of cortical sulcal widening, or a history of obstetric complications, even when
a variety of definitions of familiality were used.

The genetic basis for schizophrenia has been firmly
established by adoption and twin studies (Kety,
1980; Gottesman & Shields, 1982), but the nature of
the interaction between gene and environment has
yet to be clarified. Murray ef a/ (1985) have suggested
that research into the role of environmental factors
in schizophrenia would be facilitated by dividing
patients into ‘familial’ and ‘non-familial’ groups. It
was proposed that the ‘non-familial’ cases result
from a variety of causes, including environmentally
induced brain damage, while genetic factors play a
more important role in the ‘familial’ cases. The
evidence for the value of such a research strategy was
strengthened by investigation of ventricular dilata-
tion in schizophrenia. A proportion of schizophrenic
individuals have enlarged lateral ventricles on brain
CT scans (Weinberger et al, 1979a; Owens et al,
1985). Reveley et al (1984) showed that in twin
pairs discordant for schizophrenia, the mean ventri-
cular volume in schizophrenic probands was higher
than in healthy co-twins. In addition, enlargement
was more frequent among patients without a family
history of psychiatric illness. These results received
support from some studies (Cazzullo et al, 1985;
Turner et al, 1986; Lewis & Murray, 1987) that
suggested the presence of environmentally induced
brain damage, but not from others (Campbell et al/,
1979; Pearlson et al, 1985; Farmer et al, 1987). One
study reported greater likelihood of a positive family
history among patients with a ventricular enlargement
(Nasrallah et al, 1983). Differences in definitions for
familiality, selection criteria, and age of the pro-
bands make it difficult to compare these studies.

Cortical atrophy can also be rated from CT scans
by estimating sulcal widening. Weinberger et al/
(1979b) and Nasrallah et al/ (1982) found cortical
atrophy more frequently in schizophrenic patients
than in normal control subjects. Oxenstierna et a/
(1984) reported a higher prevalence of cortical
atrophy in ‘non-familial’ than in ‘familial’ types of
schizophrenia.

Considerable interest has focused on the role of
obstetric complications (OCs) as a possible cause for
the putative brain damage. The classical studies of
Pasamanick et al (1956) suggested a link between
perinatal trauma, brain damage, and behavioural
dysfunction in children. More recent studies have
borne out the relationship between obstetric complica-
tions (OCs) and periventricular haemorrhage leading
to cerebral damage; the latter being manifested as
ventricular dilatation and neurodevelopmental delays
in children (Leichty et a/, 1983; McCarton-Daum et
al, 1983; Fletcher et al, 1984). In adults, Reveley et a/
(1984) reported an association between OCs and
ventricular enlargement in normal twins. A link
between OCs and CT-scan abnormalities among
singletons with psychiatric illness has also been
reported (Roberts, 1980; Schulsinger et al, 1984;
Owen et al, 1988). McNeil & Kaij (1978) found an
increased prevalence of OCs in schizophrenic indivi-
duals, and suggested a causal relationship between
obstetric and perinatal complications, and subse-
quent schizophrenia. Further support for this hypo-
thesis has come from Lane & Albee (1966), Woerner
et al (1973), Jacobsen & Kinney (1980), and Parnas
et al (1982). Moreover, schizophrenic patients with
OCs are more likely to manifest ventricular dilatation
(Pearlson et al, 1985; Turner et al, 1986; DeLisi et al,
1986). If OCs and a genetic predisposition are
discrete aetiological factors, patients with a positive
family history should have a lower prevalence of OCs
than patients without such a history (Dalen, 1972).
Although McNeil (1986) did not find such a relation-
ship, Lewis & Murray (1987) reported a large
retrospective survey showing that schizophrenic
patients with a history of psychiatric admissions
among first-degree relatives had OCs less frequently
than ‘non-familial’ probands. These workers also
found that abnormality on CT scans occurred more
often in patients with OCs.

Much of the research reviewed above supports the
strategy suggested by Murray et a/ (1985), although
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some of the studies quoted suffer from methodo-
logical defects. The retrospective survey of case-notes
can lead to bias because of inadequate collection of
data, and difficulties in applying operational diag-
nostic criteria. Moreover, studies involving CT scans
have been confounded by both the choice of controls
(Smith & Iacono, 1986), and lack of attention to
racial origin as a factor influencing VBR and cortical
atrophy. In summary, there exists considerable
indirect evidence linking obstetric complications,
ventricular enlargement, and schizophrenia, although
definite proof is lacking. The present study was
designed to assess prospectively the relationship
between family history, obstetric complications, and
CT-scan findings in a series of schizophrenic
patients.

Method

Patients

Consecutive admissions to the Maudsley Hospital between
October 1985 and June 1986 were screened. Clinical
information was obtained by administering the Schedule
for Affective Disorders and Schizophrenia (SADS; Spitzer
& Endicott, 1978), and also by reviewing case-notes. All
patients meeting the Research Diagnostic Criteria (RDC)
for schizophrenia (Spitzer et al, 1977) were included in the
study. Obstetric histories were obtained from case-records
and by interviewing a close relative. OCs were rated as
follows: 0=no OC; 1=uncertain; 2 = definite (see Lewis
& Murray, 1987). Information about psychiatric morbidity
among relatives was obtained from the same sources, using
a structured questionnaire (A. Reveley, unpubl.). Case-
records of relatives who had attended hospitals were also
obtained. Each set of data was rated separately by one of
the authors (RMM), who was blind to the clinical details.
Psychiatric morbidity among relatives was rated using the
Family History RDC (Endicott et al/, 1975). The lifetime
neuroleptic dose for each patient was calculated using
standard conversion tables (Davis, 1976).

Of 61 patients eligible for the study, four were discharged
before a full assessment could be made, and one declined
consent. Information about relatives, and obstetric records,
were obtained from the following sources: mothers (35
cases); other first-degree relatives (13 cases); or second-
degree relatives (6 cases). Family history of psychiatric
illness could not be obtained for two patients, and obstetric
data were unavailable for four. Interviews with informants
yielded details regarding 242 first-degree relatives and 535
second-degree relatives.

CT scans

Brain CT scans were performed on a model 1010 scanner
(EMI) in 47 cases and on a model 9800 scanner in five. Only
scans from the former were used to assess lateral
ventricular-brain ratio (VBR). Four patients declined to
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have a scan. The size of the lateral ventricles and of the
intracranial space was measured by manual planimetry, at
the slice showing the largest area of lateral ventricle
(Weinberger et al, 1979a), by VN, who was blind to clinical
details. Each index was measured repeatedly until two
identical values were obtained. These were used to calculate
VBR by the method of Synek & Reuben (1976). The
interrater reliability for measuring VBR in comparison with
an independent observer was 0.78 (Pearson’s coefficient
of correlation, P<0.05).

The mean VBR of Caucasian patients among the cohort
was compared with age, sex and race-matched control
subjects from either hospital staff or members of the
Salvation Army. None of the control subjects had a history
of alcoholism or psychiatric disorder. All control scans were
obtained on the model 1010 scanner and were kindly lent
by colleagues at the Institute of Psychiatry and King’s
College Hospital, London.

Sulcal widening

Sulcal widening was rated using three variables: 1. cortical
sulcal widening (CS); 2. widening of Sylvian fissure (SF);
and 3. widening of the interhemispheric fissure (IH),
according to the methods of Weinberger et a/ (1979b),
Lishman (1981), and Ron (1983). The first two parameters
were rated on a four-point scale (0-3), while IH was rated
on a three-point scale (0-2). Photographs of standard scans
were used for reference. The lower limits in each category
correspond to the standards proposed by Nasrallah et a/
(1983) and Weinberger et al (1979b). The scans were rated
by VN, who remained blind to the clinical details, family
history, OCs, and VBR. In each case, the sum of the ratings
on the three indices (the ‘total score’, TS) was calculated.
The test-retest reliability and the interrater reliability for
measurement of TS were satisfactory (intraclass coefficients
=0.90 and 0.92 respectively; Bartko & Carpenter, 1976).
The values for TS were also dichotomised into zero and
non-zero scores (interrater reliability, x =0.69, P<0.002,
test-retest reliability, x =0.60, P<0.01).

Results

Family history of psychiatric illness

The distribution of patients according to diagnosis of
psychiatric illness among relatives is shown in Table I.
Approximately a third of the cohort had a first-degree
relative diagnosed as having a psychotic illness. Of these,
equal numbers of probands had relatives with schizophrenia
or affective psychoses. Nearly half the probands had a first-
degree relative with a psychiatric illness. The number of
probands who had first or second-degree relatives with
similar illnesses was proportionately greater.

The demographic and clinical characteristics of patients
with a history of psychotic illness among first-degree
relatives were compared with those of patients without a
history of psychosis among first or second-degree relatives
(Table II). The two groups did not differ with respect to
age, sex, race, marital status, duration of illness, number
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TABLE |
Distribution of probands according to psychiatric illness
among relatives

Relatives’ diagnosis Number of probands
(n=254) with
First-degree First or
relatives  second-degree

relatives
Schizophrenia 6 8
Schizoaffective psychosis 3 4
Bipolar affective psychosis 6 6
Other psychoses 3 6

Non-psychotic mental

illness 7 11
Total 25 35
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TasLE III
Distribution of definite obstetric complications (OC) among
‘familial’ and ‘non-familial’ patients

Definition of familiality Familial Non-familial
group group
No Definite No Definite
ocC OC oCc ocC
First-degree relative with
schizophrenia 2 1 14 6
Affective psychosis 5 1 14 6
Any psychosis 9 3 14 6
Any psychiatric illness 13 4 8 5
First or second-degree
relative with
Schizophrenia 3 2 14 6
Affective psychosis 5 1 14 6
Any psychosis 11 5 14 6
Any psychiatric illness 17 6 8 5

The diagnosis ‘‘other psychoses’’ includes psychotic illnesses, for
which a precise diagnosis could not be made because of their short
duration, atypical nature, or because of inadequate information

TABLE Il
Demographic and clinical characteristics of ‘familial’ and
‘non-familial’ patients
Characteristic ‘Familial’ ‘Non-familial’
patients patients
(n=18) (n=30)

Age 32.2+3.0 32319
Sex (male/female) 1177 21/9
Race (Caucasian/Afro-

Caribbean/other origin) 8/7/3 19/11/0
Marital status (single/

cohabiting/separated) 12/3/3 24/3/3
Duration of illness

(months) 94.3+179 82.3113.5
Number of hospital

admissions 3.0+0.7 2.81+0.5
Age at onset of illness 25.012.1 23.2%1.1
Duration of present episode

(weeks) 355+129 80.4+27.0
Number of relatives

ascertained/case:
First-degree 6.5+0.9 4.010.2*
First and second-degree 17.8+1.4 14.41+0.9

‘Familial’ patients are those with a first-degree relative known to
suffer from a psychotic illness, while ‘non-familial’ patients are
those without a history of psychotic illness among either first or
second-degree relatives. Duration of illness denotes the time elapsed
since a close relative first noticed behavioural abnormality in the
proband to the date of the present admission. Values are
mean * s.e.m. Comparisons were made using the Mann-Whitney
U test or the chi-squared test, as appropriate.

*P<0.05.

Familiality among probands was defined on the basis of different
categories of psychiatric illness in first or second-degree relatives.
For comparison, the ‘non-familial’ group consisted either of
patients without a family history (first or second-degree relatives)
of psychosis, or of any psychiatric illness for comparison with
probands with a psychotic relative, or for comparison with
probands who had relatives with any psychiatric illness respectively.
The table shows the distribution of patients with or without definite
history of obstetric complications (OC) in the different categories.
Data about patients with equivocal obstetric histories was excluded.
Comparisons between familial and non-familial groups were made
using the Yates chi-squared test. No statistically significant
differences were found.

TABLE IV
Ventricular-brain ratio (VBR) in familial and non-familial
cases

Definition of familiality Familial (n) Non-familial (n)

First-degree relative

with
Schizophrenia 10.1£0.3(3) 10.0+0.4 (27)
Bipolar affective

psychosis 93+1.0(3) 10.0x04 (27)
Any psychosis 10.3+0.6 (14) 10.010.4 (27)
Any mental illness 10.4+0.4 (20) 9.9+0.6 (18)

First or second-

degree relative

with
Schizophrenia 10.5£0.7 (6) 10.0+0.4 (27)
Bipolar affective

psychosis 94+1.0 (5) 10.0+0.4 (27)
Any psychosis 10.2+0.5 (19) 10.0+0.4 (27)
Any mental illness 10.2+0.4 (28) 9.9t0.6 (18)

The definition of familiality depended on the presence of psychosis
or other psychiatric illness in first or second-degree relatives of
probands. The ‘non-familial’ group consisted of patients who did
not have any first or second-degree relatives with a diagnosis of
psychosis or psychiatric illness, as appropriate. Comparisons
between familial and non-familial groups used analysis of variance.
Log-transformed values for VBR were used as independent
variables. Age, duration of illness and lifetime neuroleptic dose (G
chlorpromazine equivalent units) were used as covariates. A
significant effect of familiality was not found in any of the groups.
Values are shown as meants.e.m.
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TABLE V
Distribution of sulcal widening among patients and control
subjects
Total score Proportion with
Sor sulcal any sulcal
widening widening
(TS) (T5>0)
Normal controls 1.010.2 15/24
Patients of Caucasian

origin 1.8+0.3* 20/27
Patients of Afro-

Caribbean origin 1.0£0.2 12721
‘Familial’ patients 2.0+04 12/15
‘Non-familial’ patients 1.2+£0.3 17729
Patients with no OCs 1.2+0.2 17/24
Patients with definite

OCs 2.110.6 /11

Obstetric complications (OCs) were rated as described. ‘Familial’
patients are those with a history of psychosis in a first-degree
relative. ‘Non-familial’ patients are those without a history of
psychosis in a first or second-degree relative. Analysis of total scores
followed log-transformation. Normal control subjects and
Caucasian patients were compared by the paired r-test. Analysis
of variance using age, duration of illness, and lifetime neuroleptic
dose (G chlorpromazine equivalent units) was used to investigate
differences between the other groups. Yates’ chi-squared test was
used to analyse differences in proportions of patients with any sulcal
widening (TS>0) between groups. Values as mean +s.e.m.
*P<0.05 (two-tailed)

15r
g x
3
10 x
< 3
o
> x
5t x
o 1 1
(0] 2
(Absent) (Definite)

Obstetric score

Fic. 1 Relationship between ventricular-brain ratio (VBR) and
obstetric score. Scores were rated as described. Data for two cases
were missing in each group. No significant difference between the
two groups was found using analysis of variance, with log-
transformed values for VBR as independent variables and age,
duration of illness, and lifetime neuroleptic dose (G chlorpromazine

equivalent units) as covariates.

of hospital admissions, age of onset, or duration of present
psychotic episodes. The total number of first and second-
degree relatives ascertained in the two groups were similar,
but fewer first-degree relatives were ascertained in the ‘non-
familial’ group.
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Obstetric complications

A history of definite obstetric complications was obtained
in 11 cases, and of possible complications in 16 cases.
Twenty-five individuals had entirely normal obstetric
histories. The frequency of definite OCs among the patients,
using different criteria for ‘familiality’ is given in Table III.
There was no significant difference in the prevalence of
definite OCs between familial and non-familial cases for
any of the comparisons examined, but a proportionately
smaller number of probands with a first-degree relative
diagnosed as having affective psychosis had definite OCs,
in comparison with appropriate ‘non-familial’ patients. A
similar trend was noted if ‘familiality’ was defined on the
basis of affective psychosis in second-degree relatives.

VBR

All comparisons between groups were made following log-
transformation of VBR, as the distribution of VBR among
the patients was skewed. The schizophrenic patients had
a higher mean VBR than the normal control subjects
(control subjects: 9.1+2.8, schizophrenic patients:
10.41 1.7, n=23 each group, P<0.02, paired Student’s ¢-
test. Values are meants.e.m.). The Afro-Caribbean
patients had smaller VBRs than Caucasian patients, but this
difference was not statistically significant (Caucasian,
10.31+0.4, n=24, Afro-Caribbean 9.6+ 0.6, n=20). No
differences were found between different categories of
‘familial’ compared with ‘non-familial’ patients (Table IV).
Similarly, there was marked overlap in VBR between groups
with or without obstetric complications (Fig. 1).

Sulcal widening

The total scores for sulcal widening (TS) among Caucasian
patients were compared with those of age, sex and race-
matched normal control subjects, performed on the same
machine. The mean value for TS was significantly greater
in the schizophrenic group of Caucasian origin, but there
was no significant difference in the proportion of subjects
showing any sulcal widening (TS>0) (Table V). No
significant differences were noted between patients of
Caucasian descent and those of Afro-Caribbean origin,
although the mean TS for Afro-Caribbean patients was
lower, and was similar to the mean value for normal control
subjects. Differences between patients with or without a
family history of psychosis in a first-degree relative were
analysed with respect to these two parameters. There were
no significant differences in TS between familial and non-
familial patients, and those with and without definite OCs

(Table V).

Discussion

This study was designed to assess the relationship
between structural brain damage and potential
aetiological factors in an unselected group of
schizophrenic patients. Data about family history
gathered by interviewing a close relative and obtaining
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medical records of affected relatives is superior to
examination of case-notes alone, but yields less
information than a direct diagnostic interview of
each relative (Thompson e al, 1982). Detailed family
histories were obtained in all but two cases, enabling
the prevalence of psychotic and non-psychoticillnesses
in both first and second-degree relatives to be ascer-
tained. A significant number of relatives could not
be definitely categorised as having either schizophrenia
or bipolar affective disorder, and were designated
as ‘other psychoses’. No significant clinical differences
between the ‘familial’ and ‘non-familial’ groups were
detected, in agreement with Baron et al (1982).

If genetic predisposition and obstetric com-
plications are discrete aetiological factors for
schizophrenia (Owen et al, 1988), a higher proportion
of OCs should be found in the ‘non-familial’ cases.
The present finding does not support this hypothesis.
However, firstly, the familial/non-familial strategy
is likely to be most effective with large samples, and
the cohort reported here is small compared with
previous studies. For example, a replication of Lewis
& Murray’s (1987) findings of a difference in
prevalence of OCs between familial and non-familial
groups would require at least 300 patients in each
group (Pocock, 1983). Furthermore, the strategy
itself has been criticised as prone to ‘false positives’
or ‘false negatives’ (Eaves ef al, 1986; Goldin et al,
1987; Gottesman et al, 1987), resulting in the
possibility of the non-familial group including
patients with a genetic predisposition. In the present
study, the likelihood of the latter was reduced by
including in the ‘non-familial’ group only those
patients without psychiatric illness in either first or
second-degree relatives. Secondly, bias may result
from differences in family size. In the present study,
lists of all first and second-degree relatives were
obtained for each proband. The informant was then
questioned about the medical and psychiatric details
of each individual. Although similar numbers of
first and second-degree relatives were ascertained
in the ‘familial’ and the ‘non-familial’ groups, a
proportionately smaller number of first-degree
relatives were noted in the non-familial group. It is
possible that some of the non-familial patients would
have been classed as ‘familial’ if they had more first-
degree relatives i.e. an increased possibility of a
genetic predisposition being expressed. Thirdly,
the interaction between OCs and a familial pre-
disposition could occur on a more subtle level,
analogous with the interaction of HLA types and
coxsackie B virus in the aetiology of diabetes
mellitus. Finally, it may be argued from the present
findings that OCs are epiphenomena of the illness,
rather than aetiological factors. In this context, it
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is of interest that patients who had a family history
of affective psychosis were less likely to have OCs.

Overall, the findings that schizophrenic patients
had both higher VBRs and ratings of sulcal widening
than matched controls are in keeping with earlier
studies (reviewed by Weinberger, 1984). Ethnic
differences are a potential source of bias in the VBR
measurements. In order to overcome this, controls
were matched to the schizophrenic group not only
by age and sex, but also by race. We did not find
significant differences in the VBR between ‘familial’
and ‘non-familial’ patients. Moreover, a trend for
more sulcal widening in the familial group was noted
(Table V). This is inconsistent with the predictions
of Murray et al (1985), or the findings of Owen et
al (1988). What are the reasons for such differences?
The argument concerning sample size is less
convincing here, because familial-non-familial
differences in VBR have been reported using groups
of comparable size (e.g. Turner et al, 1986).

Two factors may also help to explain the
discrepancy between this study and others from the
Maudsley. Firstly, previous studies (Reveley et al,
1984; Owen et al, 1988) have all examined samples
in which the likelihood of organic abnormality was
maximised (e.g. twins or schizophrenic patients
referred for CT scans). In contrast, this study
examined unselected schizophrenic subjects, and in
addition included a significant proportion of subjects
of Afro-Caribbean origin, who are reported to have
higher rates of schizophrenia in Britain, and in whom
different aetiological factors may be operating. Non-
significant trends for smaller ventricles and less sulcal
widening were found in this group.

Acknowledgements

We are grateful to the following for loan of CT scans: Dr S. Acker,
Dr R. Jacobson, Professor W. A. Lishman, Dr M. Ron,
Dr. A. Reveley, Dr M. Reveley, Dr. B. K. Toone and Dr S. Turner.
We would also like to thank Dr M. Owen, Dr S. Lewis, Dr R. Katz
and Maureen Taylor.

References

BARrON, M., GRUEN, R. & Asnis, L. (1982) Schizophrenia: a com-
parative study of patients with and without family history. British
Journal of Psychiatry, 140, 516-517.

BARTKO, J. J. & CARPENTER, W. T. (1976) On the methods and theory
of reliability. Journal Nervous and Mental Disease, 163, 307-317.

CazzuLLro, C. L., SaccHETTL, E., VITA, A, ILLENI, M., BELLODI, L.,
MAaFrEl, C., ALCIATI, A., BERTRAND, O. P., CALZERONI, A.,
GuissaNl, S., ConTE, G., PERMATI, A. & INVERNIZZI, G. (1985)
Cerebral ventricular size in schizophrenia spectrum disorder:
Relationship to clinical, neurophysiological and immunogenetic
variables. Proceedings of the Fourth World Congress for
Biological Psychiatry.

CAMPBELL, R., Hays, P., RusseLL, D. B. & Zacks, D. J. (1979)
CT scan variants and genetic heterogeneity in schizophrenia.
American Journal of Psychiatry, 136, 722-723.



196

DALEN, P. (1972) One, two or many? In Genetic Factors in
Schizophrenia (ed. E. R. Kaplan), pp. 978-989. Springfield,
Illinois: Charles C. Thomas.

Dauvis, J. M. (1976) Comparative doses and costs of antipsychotic
medication. Archives of General Psychiatry, 33, 858-861.
DeLisi, L. E., GoLpin, L. R., Hamovir, J. R., MaxweLL, M. E.,
Kurtz, D. & GEersHON, E. S. (1986) A family study of the
association of increased ventricular size with schizophrenia.

Archives of General Psychiatry, 43, 148-153.

EAves, L. J., KENDLER, K. S. & ScHuLz, S. C. (1986) The familial
sporadic classification: its power for the resolution of genetic
and environmental aetiological factors. Journal of Psychiatric
Research, 20, 115-130.

EnpicoTT, J., ANDREASEN, N. & SpiTzER, R. L. (1975) Family
History Research Diagnostic Criteria. New York: New York
State Psychiatric Institute.

FARMER, A., JacksoN, R., McGurFIN, P. & Storey, P. (1987)
Cerebral ventricular enlargement in chronic schizophrenia:
consistencies and contradictions. British Journal of Psychiatry,
150, 324-330.

FLETCcHER, J. M., Levin, H. S. & LanDry, S. H. (1984)
Behavioural consequences of cerebral insult in infancy. In Early
Brain Damage (eds C. R. Almli & S. Finger) vol. 1. New York:
Academic Press.

GoLpIN, L. R., DELisi, L. E. & GersHON, E. S. (1987) Unravelling
the relationship between environmental risk factors in psychiatric
disorders. British Journal of Psychiatry, 151, 302-305.

GottesmaN, 1. 1. & SHiELDs, J. (1982) Schizophrenia, the
Epigenetic Puzzle. Cambridge: Cambridge University Press.

GoTTESMAN, 1. 1., McGuFFIN, P. & FARMER, A. (1987) Clinical
genetics as clues to the ‘real’ genetics of schizophrenia.
Schizophrenia Bulletin, 12, 23-48.

Jacossen, B. & KinNey, D. K. (1980) Perinatal complications in
adopted and non-adopted schizophrenics and their controls:
Preliminary results. Acta Psychiatrica Scandinavica, 62, Suppl.
285, 337-346.

KETy, S. (1980) The syndrome of schizophrenia. British Journal
of Psychiatry, 136, 437-444.

LANE, E. A. & ALseg, G. W. (1966) Comparative birth weights of
schizophrenics and their siblings. Journal of Psychology, 64,
227-231.

LeicHTy, E. A., GiLMORE, R. L. M., Bryson, C. Q. & BuLL,
M. J. (1983) Outcome of high-risk neonates with ventriculomegaly.
Developmental Medicine and Child Neurology, 25, 162-168.

Lewis, S. W. & Murray, R. M. (1987) Obstetric complications,
neurodevelopmental deviance and risk of schizophrenia. Journal
of Psychiatric Research, 21, 413-422.

——, REVELEY, A. M., REVELEY, M. A., CHITKARA, B. & MURRAY,
R. M. (1987) The familial-sporadic distinction strategy in
schizophrenia research. British Journal of Psychiatry, 151,
306-313.

LisimMaN, W. A. (1981) Cerebral disorder in alcoholism.
Syndromes of impairment. Brain, 104, 1-20.

McCarToN-DAuM, C., DaNziGER, A., Rurr, H. & VAUGHAN,
H. G. (1983) Periventricular low density as a predictor of
neurobehavioural outcome in very low birthweight infants.
Developmental Medicine and Child Neurology, 25, 559-565.

McNEiL, T. F. (1986) Perinatal factors in the development of
schizophrenia. Paper presented at the Workshop on Biological
Perspectives in Schizophrenia, Dahlem, Berlin.

—— & Kau, L. (1978) Obstetric factors in the development of
schizophrenia: Complications in the births of preschizophrenics
and reproduction of schizophrenic parents. In High Risk and
Premorbid Development (eds C. Wynne, R. L. Cromwell & S.
Mathysse), pp. 407-429. New York: Wiley.

Murray, R. M., Lewis, S. W. & REVELEY, A. M. (1985) Towards
an aetiological classification of schizophrenia. The Lancet, i,
1023-1026.

NIMGAONKAR ET AL

NasraLLAH, H. A., MCCALLEY-WHITTERS, M. & Jacosy, C. G.
(1982) Cortical atrophy in schizophrenia and mania: a
comparative CT Study. Journal of Clinical Psychiatry, 43,
439-44]1.

———, KupeErMAN, S., HAMRA, B. J. & McCALLEY-WHITTERS, M.
(1983) Differences between schizophrenic patients with and
without large ventricles. Journal of Clinical Psychiatry, 44,
407-409.

OweNn, M. J., Lewis, S. W. & MurrAy, R. M. (1988) Obstetric
complications and cerebral abnormalities in schizophrenia.
Psychological Medicine, 18, 331-340.

Owens, D. G. L., Jounstong, E. C., Crow, T. J., FriTH, C. D,
JaGoE, J. R. & KReeL, L. (1985) Lateral ventricular size in
schizophrenia: relationship to the disease process and its clinical
manifestations. Psychological Medicine, 15, 27-41.

OXENSTIERNA, G., BERGSTRAND, G., BJERKENSTEDT, L., SEDVALL, G.
& Wik, G. (1984) Evidence of disturbed CSF circulation and
brain atrophy in cases of schizophrenic psychoses. British Journal
of Psychiatry, 144, 654-661.

PARNAS, J., SCHULSINGER, F., TEASDALE, T. W., SCHULSINGER, H.,
FeLpMmAN, P. M. & MEDNICK, S. A. (1982) Perinatal complica-
tions and clinical outcome within schizophrenia spectrum. British
Journal of Psychiatry, 140, 416-420.

Pasamanick, B., RoGers, M. E. & LILIENFELD, A. (1956)
Pregnancy experience and the development of childhood
behavioural disorder. American Journal of Psychiatry, 112,
613-618.

PeARrLSON, G. D., Garsacz, D. J., MOBERG, P. J., AN, H. D. &
DePauLo, J. R. (1985) Symptomatic, familial, perinatal and
social correlates of computerised axial tomography (CAT)
changes in schizophrenics and bipolars. Journal of Nervous and
Mental Disease, 113, 42-50.

Pocock, S. J. (1983) Clinical Trials: A Practical Approach.
London: Wiley.

REVELEY, A. M., REVELEY, M. A. & Murray, R. M. (1984)
Cerebral ventricular enlargement in non-genetic schizophrenia:
a controlled twin study. British Journal of Psychiatry, 144,
89-93.

ROBERTS, J. (1980) The use of the CT scanner in psychiatry.
MPhil Thesis, University of London.

RoNn, M. A. (1983) The alcoholic brain: CT scan and psychological
findings. Psychological Medicine Monograph (suppl. 3).
Cambridge: Cambridge University Press.

SCHULSINGER, F., PARNAs, J., PETERSEN, E. T., SCHULSINGER, H.,
TeaspaLE, T. W., MEDNICK, S. A., MOLLER, L. & SILVERTON, L.
(1984) Cerebral ventricular size in the offspring of schizophrenic
mothers. A preliminary study. Archives of General Psychiatry,
41, 602-606.

SMITH, G. N. & Iacono, W. G. (1986) Lateral ventricular size in
schizophrenia and choice of control group. The Lancet, i,
1450.

Spitzer, R. L., Enbicort, J. & RoBins, E. (1977) Research
Diagnostic Criteria (RDC) for a Selected Group of Functional
Disorders (3rd ed.) New York: New York State Psychiatric
Institute.

—— & ENpicorT, J. (1978) Schedule for Affective Disorders
and Schizophrenia. New York: New York State Psychiatric
Institute.

SYNEK, V. & REUBEN, J. R. (1976) The ventricular brain ratio using
planimetric measurement of EMI scan. British Journal Radio-
logy, 49, 233-237.

THompson, W. D., OrvascHEL, H., PrasoFF, B. A. & Kipp, K. K.
(1982) A evaluation of the Family History method for ascert-
aining psychiatric disorders. Archives of General Psychiatry, 39,
53-58.

TurnNer, S. W., Toone, B. K. & BRretT-JONES, J. R. (1986)
Computed tomographic scan changes in early schizophrenia -
preliminary findings. Psychological Medicine, 16, 219-226.



FAMILIALITY AND SCHIZOPHRENIA 197

WEINBERGER, D. R., ToRREY, E. F., NEOPHYTIDES, A. & WYATT, —— (1984) Computed tomography (CT) findings in schizophrenia.
R. J. (1979a) Lateral ventricular enlargement in chronic Speculation on the meaning of it all. Journal of Psychiatric
schizophrenia. Archives of General Psychiatry, 36, Research, 18, 477-490.

735-739. WOERNER, M. G., PoLLAack, M. & KLEIN, D. F. (1973) Pregnancy

—_—, ——, — & —— (1979b) Structural abnormalities in the and birth complications in psychiatric patients: a comparison of
cerebral cortex of chronic schizophrenic patients. Archives of schizophrenic and personality disorder patients with their
General Psychiatry, 36, 935-939. siblings. Acta Psychiatrica Scandinavica, 49, 712.

*V. L. Nimgaonkar, DPhil, MRCPsych, Research Psychiatrist, Institute of Psychiatry, London; S. Wessely,
MA, MRCP, MRCPsych, Senior Registrar, Maudsley Hospital; R. M. Murray, MD, FRCP, FRCPsych, Dean,
Institute of Psychiatry, London

*Correspondence: Institute of Psychiatry, De Crespigny Park, Denmark Hill, London SE5 8AF





