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sex difference in the winter excess is not apparent
in the two studies performed by DalÃ©n(1968,
1975) in Sweden. Lang (i@@i) in Germany and
Kline et a! (i@7@,cited in DalÃ©n,1975) in the
United States found the winter excess to be
more marked in male schizophrenics.

Videbech et al commented that studies of the
relationship between manic-depressive psychosis
and season of birth are fewer, the samples
smaller, and the results contradictory. In their
own study, seasonality of birth of the manic
depressive patients did not deviate from that of
the background population. But Hare (1975a)
found a significant excess of winter births of
manic-depressive patients, more marked for
mania than for psychotic depression, when
compared with the general population. Births
of patients with neurotic disorders appear to be
over-represented in the spring quarter (DalÃ©n,
1975, Hare, 1975a and 1975b). Other diagnostic
groups were studied by Hare et a! (1974). They
found an excess of winter births among mentally
retarded patients, whereas patients with organic
psychosis and the remaining non-psychotic

INTRoDucTIoN

Studies on the relationship between season of
birth and mental disorderhave been substan
tially confined to northern hemisphere popula
tions. Tramer (i 929) was the first to report an
excess of schizophrenics in winter and early
spring, and this has subsequently been confirmed
by a number of more recent studies utilizing
satisfactory methodology (DalÃ©ri,1968; Hare,
Price and Slater, 1974; Ã˜degÃ¢rd, 1974;
Hare, I975b). Apart from an earlier pilot study
(Parker et a!, 1974) the only reported study from
the southern hemisphere to examine for a rela
tionship between schizophrenia and season of
birth is that by DalÃ©n(1975). In that South
African study DalÃ©nfound a May-October
(winter-spring) excess in the sub-groups of
schizophrenics with birth years between 1930
and 1949, with female schizophrenics showing
the greater seasonal variation. While only a few
northern hemisphere studies have examined for
a sex difference, variable findings have been
reported. Tramer provided no figures but de
scribed a similar winter excess for each sex, and a

355

Mental Disorder and Season of Birthâ€”A Southern
Hemisphere Study

By GORDON PARKER and MEGAN NEILSON

Summary. Studies on the relationship between season of birth and mental dis
order have been substantiallyconfined to northern hemisphere regions.Such
studies have generally found an excess of winter births of schizophrenics, and
variably an excess of winter births of manic-depressive and mentally retarded
patients. In the present study information on sex, diagnosis and date of birth
was obtained on all 20,358 patients first admitted to psychiatric facilities in New
South Wales between July 1970 and June 1974 and born in New South Wales.
The collective 1962â€”71monthly live-births for New South Wales were used as a
control. A significant winter excess was found for the female schizophrenic group,
while a significant spring excess was found for neurotic patients, most marked in
those with anxiety neurosis. It is hypothesized that the relationship between
schizophrenia and winter birth is consequent upon a greater sensitivity of
schizophrenics to those physiological factors which determine conception in the
general population.
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groups had birth distributions very close to that
of the general population.
The aim ofthepresentstudywas essentially

to replicate the England and Wales study of
Hare et a! (i@7@)within a southern hemisphere
region.

METHOD

The Australian Bureau of Statistics collects
data on alladmissionsto stateand private
psychiatric hospitals and psychiatric units of
general hospitals in the state of New South
Wales. Information on sex, diagnosis and date
of birth was obtained on all 20,358 indigenous
patients first admitted during a four-year period
fromJuly 1970 toJune 1974 inclusive. When only
year of birth has been recorded it is Bureau
practice to classify such patients as having been
born on 3oth June of that year; this required a
correction to be made to the number of patients

recorded as born on 30 June. Patients classified
as born 30 June were not counted, and an

â€¢¿�additional 1/29 was added to the June figures to
correct for that anomaly. The diagnostic cate
gories used by Hare et al (@7@) were preserved,
and the numbers of patients in each category
are shown in Table I. Table II shows the num
bers of patients by diagnosis and month of birth
for the four years.
The AustralianBureau ofStatisticspublishes

figures of monthly live-birth registrations, but
actual dates of birth have been collected in
New South Wales only since 1962. It is believed
that the interval between date of birth and date
of registration is in most cases less than a month
because of legal requirements and the fact that
child endowment and the maternity allowance
can be paid only after birth registration. Table
III suggests that the use of the 1962-7 I date of
birth as the principal control is adequate, and

T&&.z I
Number of patients born in NSW and first admitted over thefour admissionjears q)'o-@, B, diagnosis
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ActualBirth
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of
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DiagnosisSeasonx2 *1'tSep.-Nov.
â€˜¿�Spring'â€¢

Dec.-Feb.
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psychosis..Exp. Obs.564@O 293548@2 346573.0 334570.7 3440.476@43Mania@

.. .. ..Exp. Obs.329@2 47320'! 6i334.4 60333@@520'332@78All
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714.555.7

715
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5'583
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that seasonal variation of birth is minimal in
New South Wales.

T@LE III
Percentage variations in NSW births and birth

registrations, B, three- andfour-monthi, groupings

RESULTS

Table IV reveals the seasonal distribution of
births of the various diagnostic groups. For the
group ofneuroses other than neurotic depression
the distribution differs significantly from that of
the general population (p <o .00!), the spring
excess being in the order of I7 per cent. While
an excessofwinter(Juneâ€”August)birthswas
found in a number of diagnostic groups, in no
case did this reach statistical significance.

Although the season of birth distribution of
the generalpopulationof New South Wales
varies minimally from year to year, observed
schizophrenic births were compared in ten
year groupings with that expected from live
birth registration in New South Wales from
1910 to 1959. A winter excess was found in four

of the five periods and was significant in two
(1920â€”29 and 1950â€”59). Comparison of quin
quennial groupings from 1905 to 1959 revealed
a winter excess in seven of the eleven periods and
was significant in two (192o-.24 and 1950â€”54).

* Seasonal variation when examined for each year
ranged fr@gi@@ .4%.6 .0% (mean 2.1%).

t Seasonalvariationwhenexaminedforeachyear
ranged from 1.1%..., .9% (mean 1.4%).

TArn@E IV

Observed seasonal distribution of patients' births comparedwith expected

* Comparing winter season against the remaining nine months (f = 2@7o6, df = I, p = 0'05, one-tailed).
t Comparingeachseason(x2 7.815,df = 3, p = 0@05,two-tailed).

@ The psychotic depression distribution can be derived by subtracting the manic figures from the manic
depressivefigures.
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A marked sex difference was found in the
schizophrenic group when comparison was
made with live-birth registrations of the same
sex in New South Wales from 1962 to 1971.
Female schizophrenics revealed a winter excess
of I3.I per cent,which issignificantat the
o @0Ilevel (Table V) and a winter excess over
expectationheldtrueineachdecadefrom 1910
to 1959. Male schizophrenics did not reveal a
winter excess. In the manic-depressive psycho
sis group a similar sex difference was found,
female patients principally contributing to the
winter excess of 3@2 per cent, but neither

sex revealed a significant winter excess.
An attempt was made to confirm the sugges

tion of Pasamanick and Knobloch (1961) of a

T@m@.EV

Observed distribution of schizophrenic births in winter
season against the remaining nine months comparedwith

expectationfrom all live-births of the same sex in
New South Wales 1962-71, by sex

higher incidence in births ofschizophrenics after
hot summers as contrasted with cool summers.
The winter birth rate for schizophrenics born
after the ten hottest (mean temperature 250C)
and the ten coldest (mean temperature 2 IÂ°C)
summers from 1905 to 1959 was compared with
the winter birth rate of the general population.
In the general population, winter births formed
25@7 per cent of yearly births after the ten
hottest summers and 25.4 per cent after the ten
coldest summers. In the schizophrenic group,
winter births formed 28@8 per cent of yearly
births after hot and 27@8 per cent after cold
summers, but the distribution was not signi
ficantly different from that for the general
population for the same years.

In order to examine further for seasonal
variation in births of neurotic patients, seasonal
distributionswere made of birthsof patients
belonging to various neurotic sub-groups and
these were compared with those expected from
the general population control (Table VI).
The significant spring excess of anxiety neurosis
patients appeared to contribute most to the
significant over-representation of spring births
in the whole neurosis group. Comparison of
observed anxiety neurosis births was made with
live-birth registrations in New South Wales in
ten year groupings; in five of the six periods an
excess of anxiety neurosis births over expectation
was found in the spring quarter. No sex differ
ence was observed in the seasonal distribution
of the anxiety neurosis patients.

Te@ni.z VI

Observedseasonaldistributionof birthsof neuroticpatients comparedwith expectationfrom all live-birthsin
New South Wales 1962-71

* Comparing spring season against the remaining nine months on a one-tailed test.
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DsscussloN
Studies of northern hemisphere populations

have generally found an excess of winter births
of schizophrenics, variably found an excess of
winter births of manic-depressive psychosis
patients and variably described seasonal devia
tions for other mental disorders. The present
southern hemisphere study has revealed a signi
ficant excess of spring births in neurotic patients
and winter births of female schizophrenics.

A signfficant spring excess of 5@6per cent was
found for the neurosis group. When the neurotic
group was divided a spring excess was found in
each of the three sub-groups: 25@3 per cent for
those with an anxiety neurosis, 2@5 per cent for
those with a depressive neurosis and 7@5per cent
for the remaining neurotic patients. There are
few studies with which these findings can be com

pared, as it has generally been considered that
neurotic patients do not show a season of birth
distribution significantly different to that of the
general population. In fact a neurotic control
group was used in the first British study investi
gating season of birth of schizophrenics (Hare
and Price, 1969), and a group of neurosis plus
personality disorder was used as the control
group in a later study to determine the effect of
taking different combinations of birth-months
on the season of birth distribution of schizophre
nia and of manic-depressive psychosis (Hare,
Price and Slater, 1974). However, in a Swedish
study DalÃ©n(i@i@)provideddata on 39,104
patients with a diagnosis of neurotic depression.
Examining those data we find a slight spring
excess when comparison is made against the

general population control. Hare (1975a, 1975b)
has provided data on 23,649 neurotic patients in
England and Wales. These revealed a signifi
cant seasonality of birth (p<zo .02) with a
spring excess of approximately 3 per cent when
compared against the general populations
control. Hare divided the neurotic patients into
two sub-groups, depressive neurosis and â€˜¿�other

neurosis' (including anxiety neurosis) and in
both groups the distribution was not significantly
different to the control. But both groups re
vealed a spring excess of approximately 3 per
cent, which we calculate to be significant at the
5 per cent level. As no study apart from our own
has specifically looked for an association between

season of birth and anxiety neurosis, that
finding requires confirmation. Further examina
tion of the possibility of an association between
neurosis and spring birth would appear war
ranted by these recent findings. Certainly the
use of neurotic patients as a control group in
future studies of seasonality of birth would
appear unwise.

As the present study replicated much of the
methodology utilized in the England and Wales
studyofHare etal (1974),comparisonofour
findings in regard to schizophrenia should first
be made with that study. While Hare et al
found a 7 per centwinterexcessofschizophrenic
births, our study found a 5.3 per cent excess,
although the 95 per cent confidence interval
for any real increase in the winter quartile for
our data ranges from zero to@ i per cent. If a 7
per cent excess of schizophrenic births exists in

New South Wales we calculate that a sample
size of approximately i6oo should detect it;
in fact our schizophrenic sample numbered 2,256.
If,however,theeffectisoftheorderof5@3 per
cent as indicated in our study, a sample of

approximately 3000 schizophrenics would be
required for 0 @05significance to be achieved.
But it is unlikely that the winter excess in New
South Wales should be similar to that in England
and Wales where there are considerable climatic

differences and where a similar sex differential
effect may not operate. Although Hare et al
did not examine for a sex difference, previous
northern hemisphere studies have either found
no sex difference or the winter excess to be more

marked in male schizophrenics.
While there are some methodological dif

ferences between our study and that by DalÃ©n
(,@7@) in South Africa, these two southern
hemisphere studies of schizophrenic populations
born in similarclimates reveal very similar
findings. We calculate the winter excess in

DalÃ©n'sstudy group to be 3'8 per cent against
our 5@3per cent, while in both studies the trend
for a winter excess failed to reach significance.
In both South African and the New South
Wales studies female schizophrenics accounted
for most of the seasonaldeviation,the male
sub-group revealing little seasonal variation.

Data from northern hemisphere studies
suggest that there is an association between
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schizophrenia and winter birth and that if there
is any sex difference then that association is

stronger in male schizophrenics. Data from two
southern hemisphere studies suggest that the as
sociation between schizophrenia and winter birth
is present for the whole group in a weakened
form, but almost entirely accounted for by
female schizophrenics. While many explanations
of the association between schizophrenia and
winter birth have been considered (DalÃ©n,1975)
we believe that recent findings allow another
hypothesis to be entertained.

In the general population of any region
seasonality of birth is probably most influenced
by seasonality of conception, as there is no
definite evidence of seasonal variation in the
frequency of spontaneous abortions (DalÃ©n,
1975). Conception rates in the general popula
tion appear to be influenced chiefly by meteoro
logical factors (Cowgill, 1966; Macfarlane,
1969) and Macfarlane has suggested that
ambient temperature affects the neuroendocrine
responses of the female. In any region there
appears to be an optimal temperature for con
ceptions, conception being inhibited at tempera
ture extremes. As optimal and inhibiting
temperatures for conception differ from region
to region, Macfarlane suggests that this is prima
fade evidence of reproductive adaptation to
different environmental temperatures.
Data from threenorthernhemispherestudies

performed in Sweden (DalÃ©n, ig68), England

and Wales (Hare et a!, â€˜¿�974)and Norway
(Ã¸degÃ¢rd,1974) suggest that schizophrenics
have the same seasonal patterns in births as the
general population, but have a greater ampli
tude in their deviation from the steady level. In
those countries, the general population shows a
major peak in births from February to April,
which presumes a summer maximum of
conception. The schizophrenic distribution re
veals a similar seasonal pattern but of greater
amplitude, suggesting that more schizophrenic

conceptions occur in summer and fewer in

winter.
In the general population of New South Wales

conceptions peak at a mean monthly tempera
ture of i8Â°C and are depressed when the
temperature exceeds 22Â°Cor is less than i6Â°C.
Although the fluctuation is small, the peak in

New South Wales births occurs in late winter
and early spring. As in the northern hemisphere
studies, the schizophrenic populations studied
in South Africa and New South Wales appear to
show the same seasonal deviations as the general
population but again reveal a greater amplitude
in their deviations.

The sex difference in the winter excess of the
schizophrenics studied in South Africa and
New South Wales is difficult to interpret. The
sex ratio of live births in any population depends
on the primary sex ratio of zygotes and sub
sequent differential losses by sex in utero whether
by failure to implant, early death and resorption,
abortion or stillbirth. In the general population
male zygotes are probably more favoured at
implantation, and while more male fetuses die
in utero the sex ratio remains above unity at birth.
The sex ratio at birth shows some seasonal
variation, being highest in the spring quarter
(Slatis, 1953; Lyster, 1968; Sarkar, 1969 and
Rantakallio, 1971). Examination of the New
South Wales control group used in our study
revealed a highly significant difference in the
seasonaldistributionsofmale and femalebirths
(X2 .@7 df = 3, p <0.0005) and while

the sex ratio was also highest in the spring its
winter low (i.e. when proportionally most
females were born) was more striking. Similar
seasonal deviations but of greater amplitude

in the schizophrenic groupwere revealed
(Table VII).

VII
Sex ratio at birth

We thus hypothesize on the basis of studies
from the northern and southern hemispheres
that the association between schizophrenia and
winter birth is consequent on a greater sensitivity
of the schizophrenic individual at the time of
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his conception to those physiological factors
which determine conception in the general
population. The sex difference in the schizo
phrenics'seasonalityinNew SouthWales might
suggest that schizophrenics in this region are
also more sensitiveto those factorswhich
determine the sex ratio at birth, but as those
factors have as yet resisted clear interpretation
(Stevenson and Bobrow, 1967,) any further
hypotheses would be extremely speculative.
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