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Objective: The purpose of the study was to determine if a
dose-response relationship exists between obstetric adversity
and age at first presentation with schizophrenia.

Method: The Dublin Psychiatric Case Register was used to
identify subjects with schizophrenia. Data on obstetric compli-
cations, social class of origin, and family history of psychiatric
illness were obtained for those subjects.

Results: A total of 409 patients with ICD-9 schizophrenia were
identified. Patients with a history of obstetric complications pre-
sented earlier to psychiatric services. As the number of compli-
cations increased, the mean age at first presentation decreased.
This effect was independent of social class of origin and family
history of psychiatric illness.

Conclusions: Obstetric adversity exerts an independent influ-
ence on the age at first presentation with schizophrenia, in a
dose-response manner. This finding supports the existence of a
causal relationship between obstetric adversity and age at first
presentation with schizophrenia.

(Am J Psychiatry 2004; 161:920-922)

O bstetric adversity is associated with early age at first
presentation with schizophrenia (1-5). A meta-analysis in
which obstetric adversity was treated as a binary variable
found that the earlier the age at onset of schizophrenia, the
more likely the patient is to have a positive history of obstet-
ric complications (6). The next step in establishing a causal
relationship is to demonstrate a dose-response relationship,
i.e., to demonstrate that increasing levels of exposure to the
risk factor (obstetric adversity) are associated with decreas-
ing levels of the response factor (age at presentation).

We used data from the Dublin Psychiatric Case Register
and obstetric data rated at the time of birth to investigate
the effect of increasing levels of obstetric adversity on age
at first presentation with schizophrenia. We controlled for
potential confounders such as gender, family history of
psychiatric illness, and social class of origin.

Method

Detailed methods have been presented previously (5). The
Dublin Psychiatric Case Register is based on data from an inte-
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grated community service serving the population (N=253,000) of
west Dublin. The register is maintained by a team of psychiatric
specialists who use ICD diagnostic criteria to compile a compre-
hensive data set on all inpatient and outpatient presentations.
The data set includes information on history of psychiatric illness
in relatives.

Local maternity hospital labor wards maintain detailed, struc-
tured, contemporaneously recorded data on obstetric complica-
tions. Similar data relating to home births were also transcribed.
For each record of the birth of a subject who later presented with
schizophrenia, we obtained data on the previous same-sex live
birth as a comparison case (5), so that obstetric complications in-
cluded in the records could be rated blindly (E.O’C. and M.B.) ac-
cording to the scale of Lewis et al. (7). Parental social class data
were determined through the Office for Registration of Births (8).
We combined social classes 1 and 2 because numbers in those
classes were low; the combined class was used as the reference
group (lower numbers indicate higher social class).

We analyzed data using an accelerated failure time (Weibull
distribution) model, which is a form of nonlinear regression that
can estimate models with arbitrary, nonlinear relationships be-
tween the independent variables (risk factors) and the dependent
variable (time to first presentation) (9). We used the BMDP pro-
gram (release 7) for data analysis (10).
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TABLE 1. Relationship of Gender, Obstetric Adversity, Family History of Psychiatric lliness, and Social Class of Origin to Age
at First Presentation With Schizophrenia in 409 Patients From the Dublin Psychiatric Case Register

Age (years) Weibull Model Analysis
Variable Mean SD Median Coefficient SE z p
Gender -0.014 0.032 —-0.450 0.33
Male (N=244) 31.1 10.9 291
Female (N=165) 32.0 10.6 30.8
Number of obstetric complications -0.120 0.021 -5.781 <0.0001
0 (N=299) 329 11.4 309
1 (N=71) 27.7 8.1 26.1
2 (N=31) 28.0 7.3 26.7
3 (N=5) 24.7 7.2 21.8
4 (N=3) 22.1 8.1 20.1
Number of psychiatrically ill relatives -0.068 0.024 -2.904 0.002
0 (N=250) 32.0 11.6 30.0
1 (N=139) 30.7 9.5 29.0
2 (N=15) 30.0 7.5 30.0
3 (N=4) 26.5 4.4 28.4
5 (N=1) 26.1
Social class
1or 2 (N=19) 31.7 8.7 30.0
3 (N=42) 29.8 10.8 26.2 -0.046 0.042 -1.094 0.14
4 (N=114) 29.1 9.3 26.6 —-0.066 0.030 -2.210 0.01
5 (N=67) 30.5 9.4 29.8 -0.013 0.036 -0.351 0.36
6 (N=167) 33.8 12.0 30.7 0.872 0.028 3.165 <0.001
Constant 3.637 0.052
Scale 0.307 0.011

a Reference group for comparison of social class. Lower numbers indicate higher social class.

Results

The study group comprised 409 patients (244 male pa-
tients and 165 female patients) with schizophrenia. As the
number of obstetric complications increased, the mean age
at first presentation decreased in a dose-response fashion
(Table 1). The mean age at first presentation for patients
with no obstetric complications was 32.9 years (SD=11.4),
compared to 22.1 years (SD=8.1) for those with four obstet-
ric complications. The number of obstetric complications
produced the strongest model coefficient (p<0.0001) (Table
1). The model coefficient for gender was not statistically sig-
nificantly different from zero, as the difference between the
mean age at first presentation of male patients (31.1 years,
SD=10.9) and female patients (32.0 years, SD=10.6) was less
than 1 year. There was strong evidence of a reduction in the
age at first presentation as the number of psychiatrically ill
relatives increased (Table 1); this association was reflected
in the probability for the corresponding model coefficient
(p<0.002) (Table 1). The social class distribution of this
group was heavily weighted toward the lower end of the so-
cial class scale (Table 1). Age at first presentation was signif-
icantly higher in social class 6 (p<0.001) and significantly
lower in social class 4 (p=0.01), compared with the refer-
ence group (p<0.001) (Table 1).

Discussion

Obstetric adversity is strongly related to age at first pre-
sentation with schizophrenia in a dose-response manner
and is independent of the effects of gender, family history,
and social class of origin. Consistent with previous litera-
ture, we found that age at presentation decreases as num-
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ber of relatives with psychiatric illness increases (11) and
is highest in social class 6 (12).

The strengths of this study included selection of all sub-
jects from a defined geographical area, inclusion of both
outpatients and inpatients, blind scoring of data on ob-
stetric complications, and use of contemporaneously re-
corded birth data rather than data based on maternal re-
call. Weaknesses included our reliance on clinical ICD
diagnoses rather than DSM diagnostic interviews; analysis
of age at first presentation rather than age at onset; use of
the family history method rather than the family study
method; inclusion of family history of any psychiatric dis-
order; and the low number of subjects from social classes
1 and 2, which limits the conclusions that can be drawn
about social class.

Dose-response relationships form an important com-
ponent of the Bradford Hill criteria for causality (13). Ob-
stetric adversity fulfills most of the other criteria in rela-
tion to age at first presentation with schizophrenia:

1. The strength, consistency and coherence of the asso-
ciation are supported by this and other studies (1-6).

2. The temporal sequence of events is consistent with
causality.

3. Although few studies have examined the specificity
of the association between obstetric adversity and
age at first presentation with schizophrenia, three
studies have found no relationship between obstetric
adversity and age at first presentation with affective
disorders (14, 15).

4. A plausible biological rationale based on the neuro-
developmental model of schizophrenia can be used
to link adverse prenatal experiences with increased
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risk of schizophrenia (16). The presence of a dose-re-
sponse type relationship between obstetric adversity
and age at presentation further supports the role of
obstetric adversity in shaping the clinical features of
schizophrenia.
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