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Mental Disorder and Season of Birth:
A National Sample Compared with the General Population

By EDWARD HARE, JOHN PRICE and ELIOT SLATER

Where preventable causes of a disorder are
unknown, the epidemiologist will be concerned
to search for an association between an environ-
mental factor and some attribute of the disorder,
commonly its incidence. In choosing what en-
vironmental factors to study, the epidemiologist
will be attracted, firstly to those which on
current hypotheses seem likely to have a causal
role, and secondly to those for which the
necessary data are easily collected. No doubt it
is for the second of these reasons that studics
have been made on the relation between schizo-
phrenia and season of birth: the date of birth
of a patient is rarely unknown, and the informa-
tion, which may be accepted as being accurate
in the great majority of instances, is routinely
recorded in the case notes of most hospitals and
clinics. All that the investigator has to do (it
would seem) is to count the numbers of patients
born in the different seasons of the year and
compare these with the numbers to be expected
from the season-of-birth distribution of the
general population.

The first author to report on season of birth in
schizophrenia appears to have been Tramer
{1929), who ameong 2,100 cases of schizophrenia
in a Swiss hospital found an excess (over expec-
tation) born during December to March.
Subsequent studies {summarized by Barry and
Barry, 1961) have in general confirmed this
finding, and in some instances have extended it
to manic-depressive psychosis. An association
hetween schizophrenia and scason of hirth
would, if real, be very remarkable as being the
first clear association yet found between a well-
defined, objectively measurable environmental
factor and the incidence of schizophrenia. It
would also, one may think, open a promising
field for further study into possible causal factors.
Yet until recently the studies which showed this
association could reasonably be criticized on

two counts: first that there might have been
sampling bias in the cases examined, and
second that the comparison with the control
population was inadequate. The second criticism
rests on the fact that, as pointed out by Norris
and Chowning (1964), the scason-of-birth distri-
bution in a general population may vary not
only from year to year but also, in any year,
from one district to another. For England and
Wales, no data are available on the seasonal
distribution of births by regions, but it is clear
from published figures that there may hbe
marked variations in the country as a whole
from year to year. Thus the proportion of live
births which cccurred in the first quarter of the
year 1946 was 22 per cent, while in the follow-
ing year it was 2% per cent (Registrar General),
This difference reflects, of course, the increase in
births (the ‘post-war bulge’) which began
abruptly in mid-1g46 and ended almost as
abruptly in mid-1947; and in general it may
be said that for England and Wales during the
past 50 years most of the year-to-year fluctua-
tions in scason-of-birth distribution are the
consequence of short-term changes in the birth
rate. But what these variations imply is that any
comparison of season-of-birth distribution be-
tween a patient population and the general
population should be made for each year of
birth separately.* They also imply that the
patients should be native-born and should be
representative of all such patients in  the
country.

Dalén (1968) has reported a study which is
largely free from the above two criticisms. His
schizophrenic patients were selected from all

* Year-by-year comparison is clearly the proper
procedure, though in fact we found no important differ-
ences in the results of calculations by this method and the
simpler method of comparison with ¢quinguennial averages
of the general population,
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patients born and treated in Sweden, and their
season-of-birth distribution was compared with
that of the general population averaged over ten-
year periods (Dalén, personal communication}.
He found a very significant difference in
month-of-birth  distribution between  schizo-
phrenics and the general population, the schizo-
phrenics having an excess of births in January
to April and a deficiency in July to October.
In the present paper we report new findings,
derived from a national sample of patients,
which confirm for England and Wales the
findings of Dalén in Sweden.

METHOD
The Department of Health and Social
Security, through its Mental Health Enquiry
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cards, collects data on all admissions to psychi-
atric hospitals and units in England and Wales.
Since 1970, the Department has made available
to us data on all patients who were first admitted
during 1970 and 1g71 and who were born in
England and Wales; the data arc diagnosis,
year of birth and month of birth. Table I
shows the numbers in various diagnostic cate-
gories for 1970 and 1971 combined. Tt may be
seen that the number of cases where month of
birth was not recorded is very small. The group
called mania in Table T represents those cases
diagnoscd as either ‘manic-depressive psychosis,
manic type’ or ‘manic-depressive psychosis,
circular type’; but as these cases were all first
admissions it may be presumed that the
episodes of iliness were manic. Table 11 shows

TanLe 1

Niumber of patients born in England and Wales 1921~ 195

5 and first admitted during 1970 and 1971, by diagnosis

(sexes together)

1.C.D. (8th Rev.}

Total, known Month of birth

Diagnostic group Code month of birth not known
Schizophrenia 295 5,139 76
Mania - .. 296.1, 296.3 53% 7
Psychotic depression 206.0,2,8,9 2,690 26
All other psychoses .. 200,0-204.9, 207.0-209.9 2,852 42
Neurotic depression . . 300.4 6,443 49
All other neuroses 300.0-3, 300.579 5,68 34
Personality disorders 901 4,476 37
Mental retardation® Ve 310-315 1,628 ]
All other non-peychotic mental
disorders All other codes of Section V 16,161 147
* Born 1951-1970.
Tasre I1
Number of pratients, by diagnosis and month of birth
Admitied 1970 Admitted 1971
Diagnosis -
FMAM_]’J’ASONDjFMAMJJASOND
Schizophrenia 241 224 206 253 212 241 211 186 202 196 188 204 243 232 257 213 245 248 206 181 192 185 rgo 20
Mania 18 w5 24 24 13 15 =29 27 23 18 16 16 g0 30 35 24 27 2t gz B 15 12 17 2
Psychoticdepression 154 139 147 114 142 124 108 129 111 108 109 I35 127 115 137 141 [49 130 145 114 L1 107 g6 12,
Other psychoses  10Q 105 115 13t 11g 109 132 101 105 [1G 107 109 T30 127 I22 135 155 129 117 12g 127 106 105 12
Neurotic depression 238 252 267 257 300 255 300 245 21¢ 270 218 265 249 274 311 309 310 273 312 o2 240 255 276 27
Other neuroses 226 232 238 231 251 2306 254 204 2035 205 230 231 253 230 288 243 245 253 269 223 216 232 214 20
Personality disorder 186 142 188 174 196 175 188 188 193 154 128 185 =210 183 205 2315 215 192 209 203 196 191 170 19t
Mentalretardation® 94 74 B84 82 66 69 53 70 78 B2 54 73 62 55 77 43 72 75 57 67 59 50 72 6
Other non-
psychotic mental
disorders 647 574 G6g 666 730 624 656 673 560 573 561 590 4708 707 812 733 769 792 =85 666 7oz 663 625 66
*

Born 19511970,
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the numbers of patients by diagnosis and month
of birth,

There are no published figures of live births
in England and Wales by month of birth before
1934, but live births by guarter-year have been
published since 1gar (Registrar General), We
have therefore compared, for each year from
1923 to 1955 (ie. for patients aged between
about 16 and 50), the distribution of patients’
births in each quarter of the year with the
distribution to be expected from the general
population for that year. The observed and
expected numbers for the years may then be
summed to give totals to which standard
probability tests may be applied. Among
patients with the diagnosis of mental retarda-
tion the numbers of admissions per year were
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small for those born before 1951; we have
therefore taken years of birth from 1951 to
1970 to compare this diagnostic group with the
general population.

ResurTs

‘Table 111 shows the observed distribution of
patients’ births compared with that expected
from the general population. The distributions
for schizophrenia and for manic-depressive
psychosis (i.e. mania plus psychotic depression)
differ very significantly from the general
population, both showing an excess over expec-
tation of some 8 per cent in the first quarter.
For mania, although the numbers are relatively
small, the excess in the first quarter is statistic-
ally significant and is 20 per cent above expecta-

Tasre I
Observed distribution of patients’ births compared with expeetation from all live-Births in England and Wales

Quarter year (O-E)/E %%

Diagnosis .y for 1st

1 2 3 4 (r df)y* quarter

Schizophrenia Obs, 15383 1412 1178 1166 854 +7-0
Txp. 12g2-1 1342°8 12931 T2Ir-1

Manic-depressive psychosis. . Obs. 961 024 856 782 9-12 +-8-8
Lxp. 885-4 9200 8go-7 8289

Mania} Obs, 162 124 144 103 548 133 I
Lxp. 1337 1392 1346 1255

All ather psychoses . . Obs. 708 758 711 675 0-07 -0-8
Exp. 713°9 74877 719°2 675°3

Neurosis Ohss, 2058 3172 2049 2882 ' 50 A1
Exp. 30242 81506 504240 28442

Neurotic depression | | Olbs. 1591 1719 1578 1561 0-51 15
Exp. 161509 1683 -4 1625-4 15183

Personality disorder . . Obs. 1114 1167 11y 10:8 0-20 102
Exp. 11971 11698 11238 10554

Mental retardation . . Obs. 446 407 384 391 305 74
Lxp. 4155 4198 4065 3864

All other non-psychotic Obs, 4¥17 4320 4049 3675 111 174
mental disorders Exp. 40602 42231 40729 38049

* Taking the first quarter and the remaining three quarters.

1 i.e. Excess of observed over expected numbers, ex
I The figures for psychotic depression can be derived

psychosis; similarly for the group of all other neuroses.

pressed as a percentage of the expected number.
by simple subtraction of mania from manic-depressive
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tion. Although the excess of winter births for
mental retardation does not reach statistical
significance, the trend is the same for each year
of admission.

What is also noteworthy in Table LI is that
neurosis, personality disorder, and the group of
all non-psychotic mental iilness (which includes
a considerable proportion of cases diagnosed
‘depression not otherwise specified’) each depart
very little from the expected value, in spitc of
the large number of cases. The group of ‘all
other psychoses’, which may be taken as pre-
dominantly organic psychoses, also has a
distribution of births very close to that of the
general population,

Tables IV to V1 illustrate that the trend to an
excess of births in the first quarter of the year
for the functional psychoses holds true: (a) for

Tanre IV
Lxeess of observed over expected births in first quarter of
year, by year of admission (expressed as fercentage of the
expected number)

Diagnosis 1970 1971
Schizophrenia .. +4-2 +9-8
Manic-depression 4116 61
Neurosis .. —0-5 da
Personalily disorder —24 —0°5

each year of admission so far studied; (b) for
the separate quinquennia of years of birth; and
(¢) for various different groupings of month of
birth. In the g5 years of birth studied (1921-55},
schizophrenia shows an excess over expectation
in 25 of the years and manic-depressive psychosis
in 24. As there are no general population figures
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for individual months of birth covering these
years, the ecffect of the different monthly
groupings shown in Table VI has been studied

Tapre VI
Effect of taking different combinations of birth-montis
on the comparison of season-gf-birth distribution of
schizophremia, and of manic-depressive psychosis, with
the group of neurosis plus personalily disorder

Probability*
Manic-
Combinations of months Schizo-  depressive
phrenia  psychosis
Jan.~Feb./Mar.~Dec. .. ¢+ 006 0092
Jan.~Mar fApr.—Dec. .. 0-026 0005
Jan~Apr./May-Aug./
Sept~Idec. .. . 0029 0-014
Jan.~Mar.JApr.~Jun.f
Jiy.~Sept.fOct.~Dec. 0-008 0028

# ¢, The probability that the difference hetween
the distributions of the psychotic and the non-
psychotic group is due to chance,

by making a direct comparison {on a year-by-
year basis) of schizophrenia, and of manic-
depressive psychosis, with the group of ncurosis
plus personality disorder.

Discussron

It is not easy to attribute these findings to any
artefact of technique. There can be no sampling
error, since every appropriate case in the
country is included; therc can be no error due
to fluctuations in the seasonal distribution of
births, since the patients have been compared
with the general population for each year of

Tapre V
Observed and expected births in the first quavter of the year, by quinguennial years of birth

Schizophrenia Manic-depressive psychosis
Years of birth
Obs, Exp. (O-E)E % QObs. Exp. {O-E)/E %
1521~ 135 126-2 4615 253 295-1 +17°9
1g26— 121 1297 67 186 1649 4210
1931~ 163 1424 + 146 130 12571 +4-0
1936— 177 10699 402 120 12070 a0
1941— 245 219+8 +11°5 118 10479 4191
146 318 3116 +1-6 112 gorz +21-8
1051-55 204 19275 4164 42 431 —1-1
1921-55 1383 1292 I +7-0 g61 8833 +8-8
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birth; and there can be no error due to foreign-
born patients, since the sample was restricted
to those born in England and Wales. It might
be supposed that, because of some possible
differential mortality, the season-of-birth distri-
bution of any adult sample would differ from
that based on birth registrations; yet such a
supposition, improbable on general grounds, is
made stilf more improbable by the fact that the
distribution of births in neurosis and personality
disorder was practically the same here as in the
general population. Nor can it be considered in
the least likely that diagnosis has been influ-
cnced by a knowledge of the month of birth.

Barry and Barry {1964) have suggested that
the winter excess of births in schizophrenia
would be accounted for i schizophrenic patients
came predominantly from families of low social
class and if the observed pattern of scasonal
distribution was normal for that social class.
It may well be that seasonal distribution of
birth varies with social class (James, 1g71),
but the relevant factor here is not the social
class of the patients at the time of their admission
but of their parents at the time of their birth,
and there is now strong evidence (summarized
in Hare ef al.,, 1972) that the distribution of
parental social class in schizophrenia and
manic-depressive psychosis does not differ from
that of the general population. Difficultics of
diagnosis, which might have been brought
forward to explain a negative result in this type
of study, can scarcely be accepted as an explana-
tion of the present findings. Indeed, our finding
that patients diagnosed psychotic depression
differed significantly (p < o0-025) in season-of-
birth distribution from those diagnosed neurotic
depression may propesly be taken as evidence
for a real difference between these two types of
depressive illness.

There are a number of other possible con-
taminating factors, Thus, the psychotic popula-
tion might differ from the non-psychotic and
the general population in various ways which
could be associated with season of birth. Family
size, birth order and parental age are among
these, but evidence available at present is
against any such difference. It is also possible
that differences in religion or in geographical
arca could be associated with differences in

diagnosis or in the likelihood of admission.
But there is no evidence to support such a view,
and as regards diagnostic habits Coopeland ef al.
(1971) found good diagnostic agreement among
psychiatrists from different centres in Britain.
Although large numbers of cases have been
needed to demenstrate the significance and the
consistency of cur findings, it should be noted
that the strength of the association between
season of hirth and the incidence of {unctional
psychosis is by no means negligibly small. In
the present series, births in the first quarter of
the year exceeded expectation by 7 per cent for
schizophrenia, by g per cent for manic-depressive
psychosis, and by 20 per cent for mania.
Causal hypotheses have not been Jacking and
have been summarized by Dalen (1968) and by
Hare and Price (196g). Pcrhaps the most
plausible hypothesis at present is that winter-
born children are prone to nutritional deficien-
cies or infections which may damage the consti-
tution and so facilitate the manifestation of a
functional psychosis in those genetically at rigk.
One obvious way in which this might be tested
is to correlate the excess of winter births with
indices of infectious discase or of climate. Dalen
did not find any sex difference in the season-of-
birth distribution of his schizophrenic patients,
though on the hypothesis of constitutional
damage we might suppose that males, being in
general more vulnerable to  early adverse
environmental influences, might show a greater
excess of winter births than females. An explana-
tion which is generally applicable to alnormal
distrilvations of season of birth is that such
births were premature. We know of no evidence
to suggest that patients with schizophrenia or
manic-depressive psychosis tend to have been of
low birth weight or born prematurcly.
However, it is the hypotheses holding little or
no promise of causal factors which need to be
excluded. The most obvious of these is that the
patients’ parents have traits of sexual behaviour
which lead to an abnormal seasonal distribution
in the births of their children. This could, in
principle easily be tested by examining the
seasonal distribution of the patients’ siblings.
Lang {1931) compared the month of birth of
manic-depressive patients with that of their
siblings and found no difference, but because of
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differences in year of birth between patients
and their siblings it would be more appropriate
to compare each group with the general
population on a year-by-year basis, We may
also note that, although this is a hypothesis
which might reasonably be applied to the
parents of schizophrenic patients, it seems less
likely to be equally applicable to the pavents of
patients with manic-depressive psychosis.

The evidence for a real (that is, a non-trivial)
assoclation between schizophrenia and winter
birth would seem at present to be fairly strong
for England and Wales, although of course it
remains possible that the data from subsequent
years of admission will not support the findings
for 1970 and 1971. Taken together, the evidence
from Sweden and from England and Wales
suggests that further study of the association
would now be worth while, In pasrticutar, we
think it would be of interest to know whether
the association is to be found in other countries,
especially those with widely different climates or
in the southern hemisphere.

SUMMARY

1. The season-of-birth distribution, by diag-
nosis, has been examined for 46,000 psychiatric
patients. The patients were all those with a first-
ever admission to a psychiatric bed in England
and Wales during the years 1970 or 1971 and
who had heen born in England and Wales
during the vyears 1g21-55. Their quarterly
distribution of birth was compared, on a year-
by-year basis, with that of all live births in
England and Wales.

2, For schizophrenia and for manic-depressive
psychosis there was a highly significant excess of
births in the first quarter of the year. This excess
was particularly marked for patients diagnosed
as manic. For the other diagnostic groups, the
numbers born in the first quarter of the year
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differed only very slightly from expectation.
There was a significant excess in the first
quarter of the year for patients diagnosed as
psychotic depression compared with those
diagnosed neurotic depression.

3. Possible explanations for the findings are
considered, and it is concluded that the evidence
for a meaningful association between season of
birth and functional psychosis is now sufficiently
strong to warrant more detailed study.
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