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Risk ofschizophrenia in adults born after obstetric complications
and their association with early onset ofillness: a controlled study

Eadbhard O'Callaghan, Tessa Gibson, Hubert A Colohan, Peter Buckley, David G Walshe,
Conall Larkin, John L Waddington

Abstract
Objective-To determine whether obstetric com-

plications occur to excess in the early histories of
individuals who go on to develop schizophrenia
when compared with controls, and to seek clinical
correlates ofany such excess.
Design-Contemporaneous maternity hospital

records were identified and extracted verbatim, and
these extracts evaluated for obstetric complications
by two independent assessors who were blind to
subjects' status.
Subjects-65 patients having an ICD-9 diagnosis

of schizophrenia, the records of the previous same
sex live birth being deemed to be those of a control
subject.
Main outcome measure-Presence of one or more

obstetric complications recorded in maternity notes
ofpatients and controls.
Results-When two recognised scales for specify-

ing obstetric complications were used the patients
with schizophrenia were significantly more likely
than controls to have experienced at least one
obstetric complication (odds ratio 2-44, 95%
confidence interval 1l08 to 6 03). Patients also
showed a greater number and severity of and total
score for obstetric complications, fetal distress
being the only complication to occur to significant
individual excess (present in five (8%) patients,
absent in controls). There was a marked sex effect,
male patients being more vulnerable (odds ratio
4-24, 139 to 12.90) to such complications. Obstetric
complications in patients were unrelated to family
history or season ofbirth but were associated with a
significantly younger age at onset of illness (mean
difference -4*5 years, -1l2 to - 7-8 years).
Conclusions-Patients with schizophrenia, par-

ticularly males, have an excess of obstetric compli-
cations in their early developmental histories, and
such complications are associated with a younger
age at onset of their disease. Though the data are
not conclusive, they also suggest that obstetric
complications may be secondary to yet earlier events.

Introduction
The personal, social, and economic consequences of

schizophrenia make it perhaps the most serious of all
psychiatric disorders and are a public health problem

of major significance. Though the aetiology of this
illness remains obscure, recent evidence continues to
point not to the period immediately before the onset of
psychotic symptoms, typically in the late teens or 20s,
but rather to considerably earlier events.' The neuro-
developmental hypothesis of schizophrenia contends
that in fetal or immediate postnatal life the establish-
ment of fundamental aspects of cerebral structure and
function is subtly but critically disrupted. Diagnostic
symptoms of the disorder are then posited to emerge
some two decades later only on the full maturation of
other physiological systems that are necessary for
expressing the consequences of this early develop-
mental perturbation.23
One element of this hypothesis is evidence that

patients with schizophrenia may be more likely than
other individuals to have experienced a problematic
gestation or delivery and the attendant presumption
that such obstetric complications might be one source
of early cerebral insult. Were this to be the case the
significance of such a putative course of events would
be compounded by its evident implications for prophy-
laxis in terms of further improvements in obstetric and
perinatal care. However, existing publications on the
issue,4-'2 though provocative, are far from conclusive
and are open to several serious methodological criti-
cisms."1" For example, widespread reliance on
matemal recall as a retrospective source of information
on obstetric complications has been considered prone
to both inexactitude and artefact, though our own
study'4 indicated it to be of considerably greater
validity than had been recognised. Conversely, though
"high risk" studies have utilised birth records, all of
the subjects' mothers suffered from schizophrenia, so
that it may not be possible to generalise to a typical
patient population. The use in one study of the
matemity records of a modest number of schizo-
phrenic patients was confounded by the use of
comparable records only for their "well" siblings, with
attendant problems of generalisation to the population
at large.'2
Done and colleagues sought to identify psychiatric

morbidity in a population for whom birth histories had
been obtained in the 1958 British perinatal mortality
survey. They found no evidence that "factors predict-
ing perinatal mortality contribute significantly to
causation of schizophrenic illness" among 57 patients
and on that basis concluded that obstetric complica-
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tions bore no aetiological relevance to schizophrenia.'3
Their negative results could be influential in relation to
a fundamental issue in contemporary schizophrenia
research but have themselves been the subject of
methodological and conceptual criticism."1' More
pertinently, our own, positive results from an extensive
controlled study of obstetric complications in schizo-
phrenia, using blind evaluation of Irish matemity
records, are in marked contradiction and. seriously
challenge these conclusions.

Subjects and methods
By using the database of the St John of God

Hospital, Co Dublin, 616 patients admitted thereto
between 1982 and 1986 and having a diagnosis of
schizophrenia according to the ICD-9'7 were identified
with a view to seeking in either of two Dublin
maternity hospitals (National Maternity and Rotunda
Hospitals) their biological mothers' records in relation
to her pregnancy with and delivery of that patient. It
proved possible to locate such records relating to 65
patients. The records relating to the previous same sex
live birth at that hospital were also located and deemed
to be those of a matched control.

Obstetric complications were defined convention-
ally as deviations from an expected course during
pregnancy, labour, delivery, and the early neonatal
period before discharge from the obstetric ward.'0
Maternal demographic and obstetric data pertaining to
each patient and control were extracted verbatim from
the records. The information entered therein included
socioeconomic group'" (not available for 24 controls
and 22 patients); parity (not available for one control);
previous obstetric history; gestational age of present
pregnancy; any complication(s) that may have occurred
before and during labour; type of delivery; and weight
and general health of the baby at birth. These data were
then randomised and evaluated blindly by two of us
(EO'C and HAC) independently, using each of the
established obstetric complication scales of Lewis
et al19 (for this study scale I, which specifies obstetric
events as "definite" complications or as "equivocal"-
that is, a less well specified description of a definite
complication) and of Parnas and colleagues'0 (scale II,
which defines the number of specified complications, a
severity score as the weight of the single most severe
complication described, and a total score as the sum of
all individual weighted scores).
There was only one instance of disagreement,

relating to the use of scale I in a patient, which was
resolved by consensus in the conservative direction and

TABLE i-Obstetric and demographic characteristics of schizophrenic patients and controls. Figures are
means (SD) andfrequencies

Controls Patients p Value

No (male/female) 65 (35, 30) 65 (35, 30)
Age (years) 34.7 (8 9) 34.7 (8 9)
Scale I: obstetric complications present 1 1 24 0.03*
Scale II:
No of complications 0 4 (0 6) 0 7 (0 9) 0-02t
Severity of complications 0 4 (0 8) 0 8 (1 2) 0 03t
Total complications score 0 5 (0-9) 1-1 (1 6) 0OOlt

Fetal distress 0 5 0 06i
Matemalage (years) 31 1 (6 1) 30 2 (7 2) 0-36§
Socioeconomic groupll:
Upper 3 5 1
Middle 14 23 0 04t
Lower 24 15

Previous miscarriages 10 10 1.00*
Parityll:

First 14 21 1
Second-fourth 30 28 0 26t
Fifth or more 20 16

Gestation:
Premature 1 1 1
Term 63 58 0-08t
Postmature 1 6 J

Birth weight (g) 3235 (579) 3356 (493) 0-365

*NcNemar's test. tWilcoxon's test. tFisher's exact probability test. §Paired t test. tilData missing in some cases.

against the study hypothesis. As these scales concem
primarily absolute information such as weight, duration
of labour, or instrumental delivery they provide less
scope for the "blind" clinical impression of the
midwife recording the delivery. Therefore, where such
a clinical opinion was described in the record (for
example, "fetal distress") this was deemed to have
occurred and was examined independently.

Patient demographic and clinical data, including age
at onset of symptoms and any family history of
psychiatric disorder, had been collected for a study of
the season of birth phenomenon.20 These data had been
extracted from detailed psychiatric case note review
before the collection of obstetric information. A
positive family history was defined as a first or second
degree relative with schizophrenia or major affective
disorder. Such information was not available for three
patients.

Statistical analysis-Comparison of patients with
controls and of patients with versus those without a
history of obstetric complications was by the Wilcoxon
test for ordinal data; paired or unpaired Student's t test
for continuous data; and the McNemar or X2 test for
categorical data. All p values given are two tailed. Odds
ratios for matched and unmatched data were also
determined, with associated 95% confidence intervals.2'
Data are expressed as frequencies or means (SD).

Results
As the data concerned contemporaneous maternity

records rather than maternal recall we decided to
combine "equivocal" with "definite" complications
for scale I. On. this basis patients with schizophrenia
were significantly nrre likely than controls (24 (37%/s) v
1 1 (1 7%); odds ratio 2-44, 95% confidence interval 1 08
to 6-03; McNemar's test: p=0 03) to have experienced
at least one obstetric complication (table I). The data
were also analysed by examining equivocal and definite
complications independently; 14 patients experienced
definite and 10 patients equivocal complications, while
six controls experienced definite and five controls
equivocal complications (Wilcoxon's test, p=0 06).
With scale II comparison of patients and controls
indicated a significantly greater number (p=0-02) and
severity (p=0 03) of and total score (p=0-01) for
obstetric complications in the patient group.
The single complication noted to occur to excess in

the schizophrenic group was "fetal distress" (five (8%)
patients v none among controls; Fisher's exact test: p=
0 06). Four of the patients but none of the controls
were delivered as part of a multiple (twin) birth. Two
of the twin pairs were same sex male pairs, and two
were dizygotic pairs with one male and one female
affected. Restricting statistical analysis to the 61
control-patient pairs remaining after exclusion of these
four twin births failed to influence materially the
pattern of differences in obstetric complications
between patients and controls (scale I: p=0 12;
scale II: number, p=0 03; severity, p=0 04; total
score, p=0 02). The birth of six patients but of only
one control was postmature (p=008). Patients were
from a higher socioeconomic group than were controls
(p=004) but did not differ significantly in terms
of maternal age, previous miscarriages, parity, or
subject's birth weight.
As shown in table II male patients were significantly

more likely than female patients to have experienced at
least one obstetric complication (18/35 (51%) v 6/30
(20%); odds ratio 4-24, 955% confidence interval 1-39 to
12-90; X2 test: p=0 02). This was not so for the control
group, in which five males and six females had such a
history (14% v 20%; X2 test: p=0 78). Patients with and
without a history of obstetric complications did not
differ significantly in family psychiatric history or
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TABLE iI-Characteristics of schizophrenic patients with and without
history of obstetric conmplications by scale I. Figures are means (SD)
andfrequencies

Obstetric complications

Absent Present p Value

No (male/female) 41 (17, 24) 24 (18, 6) 0.02*
Family history 17 15 0.24*
Winterbom 12 5 0-65*
Age at onset (years) 24.8 (7 2) 20-1 (3 8) 0 02t
Male 23-5 (7 0) 19 2 (3 1) 0 03t
Female 25 7 (7 9) 22-7 (4 8) 0 30t

test. tt Test.

winter January to March) birth. However, in an
exploratory analysis patients who had experienced
obstetric complications had a significantly younger
age at onset of illness than patients without such a
history (mean difference -4 5 years, 95% confidence
interval - 12 to -7-8 years; Student's t test: p=0 02).
This was particularly evident in male patients-but,
curiously, it also tended to apply to female patients
despite their being no more likely than female controls
to have experienced obstetric complications.

Discussion
These findings indicate that obstetric complications

are significantly more common in the early histories of
individuals who go on to develop schizophrenia than in
the histories of those who do not. By means of two
widely recognised obstetric scales the blind evaluation
of contemporaneous maternity records by two "blind"
and indepcndent assessors disclosed a significantly
greater frequency and severity of and total score for
obstetric complications in the patient group; this is in
evident contradiction to the findings of Done and
colleagues.
The issue of seeking any relation between a clinical

disorder and a putative aetiological factor acting some
decades before presents methodological difficulties for
all such studies." 1' Fortunately, the generally low
social mobility and established system of maternity
care in Ireland has allowed us to circumvent or mitigate
some of these. For example, given the sample size and a
1% lifetime risk of schizophrenia in the general popula-
tion, the procedure used to generate the control group
may have included one or two individuals who also
went on to develop this illness. However, any such
occurrence(s) would only have lessened the likelihood
of identifying the present differences in obstetric
history between patients and controls.

All patients were delivered in hospital, and this was
rather less common for individuals born before the
1 950s, perhaps suggesting some overrepresentation
among older subjects of pregnancies identified as
potentially problematic. The matching of each patient
to a control birth occurring within hours in the same
maternity hospital, however, obviates the influence on
study outcome of any such factor. Done and colleagues
argued that maternity records "are often unsystem-
atic," yet their own data systematisation entailed
excluding certain obstetric factors (see below) in favour
only of those primarily perinatal events identified in a
regression model as predictive of stillbirth or neonatal
death.'3 The present procedure recruited matched,
historical rapporteurs who were, by the very nature of
schizophrenia, blind to diagnosis and who proceeded
eclectically in accordance with a common hospital
policy about record compilation.
Our patient group was from a higher socioeconomic

background (based on paternal occupation) than
controls. This presumably reflected an admission bias
in the participating psychiatric hospital towards
patients with private medical insurance, which would

tend to act against the study finding of more obstetric
complications in the patient group. The increased rate
of occurrence of obstetric complications in schizo-
phrenia did not seem related to maternal age or
previous obstetric history, despite many complications
having some general association with these factors; we
think this may be of relevance as it suggests a basis
independent of maternal reproductive health. Obstetric
complications and winter birth excess also did not seem
to be related, though statistical power was not large.
Winter birth excess has proved highly reproducible in
schizophrenia,20 and to our knowledge no such seasonal
variation occurs among obstetric complications.

In general, with regard to putative gene-environment
interactions we could find no relation between history
of obstetric complications and family history of schizo-
phrenia, which was contrary to our previous report.22
However, the two studies were quite dissimilar
methodologically and had differing "strengths." Our
initial study depended on maternal recall for obstetric
information but utilised detailed interviews and opera-
tional criteria for determining any family history,
whereas this study utilised detailed maternity records
but depended on psychiatric case notes for specifica-
tion of any family history. This important issue will be
resolved satisfactorily only by a large study of a
representative sample employing both contempo-
raneous maternity records and ascertainment of family
history by the family study method. Interestingly, four
patients (no controls) were delivered as part of a
multiple (twin) birth. Though there is little evidence
that schizophrenia is generally more common among
twins, there is a single report of an increased rate of
schizophrenia among monozygotic twins in whom the
cotwin died at a young age.23

NATURE OF OBSTETRIC PROBLEMS IN SCHIZOPHRENIA

As perhaps a first clue to the nature of obstetric
complications in schizophrenia a marked sex effect was
evident. The excess of such complications was con-
fined essentially to males and may reflect the greater
vulnerability of the male fetus and neonate to early
adversity.24 Furthermore, in an exploratory analysis,
having an obstetric history was associated with an
earlier age at onset of psychotic illness in affected
individuals. We reported a similar finding based on
maternal recall of such history,22 and it may be the most
robust clinical correlate of obstetric complications in
schizophrenia"' 6; it was ignored by Done and col-
leagues.'3 The phenomenon also seemed to be more
evident in males, and these sex differences in obstetric
parameters and their clinical correlates may be relevant
to the generally younger age at onset of psychosis and
poorer outcome in male patients with schizophrenia.2326

However, the fundamental issue remains the nature
of obstetric complications in schizophrenia and the
direction of causality. Overall, though the patient
group was characterised by a general excess of a mixed
bag of early, middle, and late pregnancy or perinatal
(primarily middle to late pregnancy and perinatal)
complications, "fetal distress" was the only indi-
vidually recorded eventuality to occur to significant
excess. Though not an effect of great absolute or
statistical magnitude, it may hold a disproportionately
larger conceptual message.
Kerwin and Woodhouse" juxtaposed the purported

methodological rigour of the study of Done and
colleagues'3 with that study's selection of obstetric
variables to be included. It is difficult to understand
why fetal distress should have been excluded from
their analyses'3 as it is a leading predictor of postnatal
outcome. There is obstetric opinion that fetal distress
generally indicates oxygen deprivation and, when
present in the absence of any other complication,
implies a fetus that has been already compromised in
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some way.27 We might speculate on an already com-
promised neurological system which would impair the
ability of such a fetus to play its part in delivery.
Therefore, on that basis such obstetric complications
may not be of direct aetiological relevance but rather
may be the secondary consequences of yet earlier
events. In this regard there is strong evidence that
perinatal complications such as low birth weight and
prematurity are much more common in women who
have experienced first trimester vaginal bleeding.28
Thus such signs can also be secondary to perhaps
unappreciated events acting considerably earlier in
pregnancy.

In conclusion, data from a blind controlled study of
Irish maternity records indicate a significant excess of
obstetric complications in the early histories of schizo-
phrenic patients, particularly males, that are unrelated
to maternal demographics and general reproductive
health. The data further suggest that obstetric compli-
cations are associated with a significantly earlier onset
of illness, particularly in male patients. Though our
data show that obstetric complications are associated
with subsequent schizophrenia, they do not provide
evidence of causality. Indeed, obstetric complications
themselves may be the consequence of yet earlier
genetic or environmental events, or both. It would
be regrettable were recent negative findings'3 to
discourage investigators from pursuing further such a
potentially fruitful approach to the fundamental issue
of the nature of neurodevelopmental disturbance in
schizophrenia.

We are grateful to the St John of God Order, the Health
Research Board, and the Stanley Foundation for financial
support, and to the Masters of the National Maternity and
Rotunda hospitals for their kind assistance.
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ONE HUNDRED YEARS AGO

PUBLIC CONVENIENCES FORWOMEN.
The long suffering of women from want of free latrine
accommodation in places of public resort, streets of cities,
railway stations, etc., seems at length to have attracted
such sustained attention in the daily and weekly press and
at the meetings of vestries, county councils, railway
directors, and others in authority that the grievance seems
to be in a fair way of abolition. The Times, by opening its
columns to the wail of those who have felt aggrieved by the
latest device for the abstraction of the unwilling copper
from female suffering humanity, namely, the penny-in-
the-slot system, has done excellent service towards the
abolition of that special impost, and the whole vicious
principle on which it rests; for, why should females pay for
an accommodation that is free to men? The London County
Council, by recognising the right of each sex to public
conveniences free of cost to the users and constructing a
plentiful number of the same in the most densely-
thronged thoroughfares of the metropolis, has conferred a
boon on women which is in the highest degree worthy of
imitation by other municipal authorities; and now that the
Secretary of the London and South-Western Railway has

promised, on behalf of his directors, that the objectionable
penny-in-the-slot system shall be abolished at the stations
of that improving railway, it is much to be desired that
other boards of directors will see their way to a prompt
decision in the same direction. A calm perusal by each
director of the recent public correspondence on the
subject, in which the inconvenience of present arrange-
ments-often entailing positive cruelty on unwary females
-was well portrayed, would probably lead to a complete
abolition, not only of the slot device, but also of the whole
system of compulsory payment by women. The with-
drawing rooms must of course have caretakers or they
would become unfit for use. Let the directors, if they
fear the expense of retaining these attendants, permit
voluntary contributions from the well-to-do, and there is
no reason to fear that the shareholders would then be
called upon to bear any of the expense incurred for the
attendants' wages. The present arrangement, at any rate,
is a very real and pressing grievance, and need only be
dispassionately considered to meet with the prompt
condemnation of all right thinking men and women.

(BMJ 1892;ii;:703)
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