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A L GEM E E N ' 

BIRTH DATES AND 
ADMISSION DATES 
IN SCHIZOPHRENIA AND 
BIPOLAR DISORDER 

• 

C. W. VAN STADEN, C. KRUGER, W. BODEMER, M. J. VAN DER 
LINDE, S. M. MILLARD 

The well established phenomenon 0/ seasonality 0/ birth dates (winter 
excess) and admission dates (summer excess) o/patients with schizophre
nia and bipolar disorder was re-examined in a Southern A/rican study 0/ 
ill-patients. Monthly and seasonal analyses relpectively resulted in a May 
(late autumn and winter) excess o/schizophrenic male births and a March 
(late summer and autumn) excess among schizophrenic f emales, which 
revealed a gender difference. Bipolar births peaked in May (autumn). 
Admission rates peaked in May (late autumn) f or schizophrenic patients 
and in March (early autllmn) for bipolar patients. Birth rates peaked one 
season earlier but admission rates olle season later Ihan in previous studies. 
The apparent coincidence of the birth and admission peaks among patients 
with schizophrenia and bipolar disorder m ggests that these pah'ents are 
more often admitted around their birthdays, This concurrence remains to 
be tested, 

Introduction 

Prev ious studies indicated the fo llowing: 
Schizophrenic patients are born more 
often in winter and early spring (Bradbury 
& Miller, 1985; Da le n, 1988; 
Q'Callaghan el ai, 1991: Pulver el aI, 
1992a; Sacchetti el ai, 1992). Patients 
with bipolar disorder show a simi lar 
distribution (Boydel ai, 1986; Saccheui 
elai, 1992). Admissionof schizophrenic 
patients to psychiatric hospitals occurs 
more often in summer (Hare & Waller. 
1978), especially in female schizophrenic 
patients (Takei el 01, 1992). Manic 
patients are admitted more often during 
spring and summer (Sayer et 01, 1991 ; 
Jain el of, 1992; Takeiel 01, 1992). As in 
Northern Hemisphere stud ies, Mulder el 
of ( 1990) and Sayer el 01 (199 1) 
demonstrated a peak admiss ion rate in 
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spring and summer for mania in New 
Zealand. Prev ious studies on admission 
dates in Southern Africa cou ld not be 
fou nd. Stud ies on birth dates were also 
conducted more often in the Northern 
than in th e Southern Hemisphere 
(Bradbury & Mill er, 1985). Only one 
s tud y conce rning bi rt h da tes of 
schizophrenic patients could be fo und in 
a Southern African context but itexci uded 
non-caucasian patients (Dalen , 1975). 

The association between schizophrenic 
births a nd winter has ae ti o logical 
relevance and various hypotheses to 
explain th is association exist: 

i) The harm ful effects hypothesis: A 
seasonal factor may damage the central 
nervous system during intra·uterine life 
or the first postnatal months and may 
increase the risk for schizophrenia. Such 
a factor may be a virus (e .g . in fl uenza 



virus). a low protein diet. complications 
during pregnancy or parturition, low 
temperatures or a pollution factor in the 
environment (Bradbury & Miller, 1985: 
Boyderal. 1986: Barreral. 1990: Kendell 
& Adams. 1991: Pulver et al. I 992a). 
Crow & Done (! 992) presented 
arguments against the influenza theory. 
T he harmful effects hypothesis is 
supported by evidence that schizophrenic 
patients born in winter more ofte n have 
enlarged cerebral ve mricles although 
some studies suggest that these patients 
belong to the specifi c subgroup of 
schizophrenic patients without a fam ily 
history (Murray et al. 1985 : Sacchetti et 
al. 1992). 

ii) The genetic fitness or advantage 
hypothesis: Persons with a genetic ri sk 
for schizophrenia may have biolog ica l 
protection against allergies and infections 
which occur more often in winter. The 
mortality of these children born in winter 
is thus lower (Bradbury & Miller. 1985: 
Pul ver et aI, I 992a). 

iii) The procreative habits hypothesis: 
Mothers of schizophrenic patients 
(mothers carrying the schizop hrenic 
genotype) more often fall pregnant in 
spring and earl y summer. The absence of 
a seasonal pattern in the births of heal lhy 
sibl ings of schizophrenic pati ents makes 
thi s a less tenable hypothesis (Bradbury 
& Miller. 1985: Boyde/al. 1986: Pulver 
er al. I 992b). 

iv) A fragile association among high 
maternal age, bi rt hs in winte r and 
schizophrenia was found by Dalen (1988). 

v) The stress-d iathesis hypothesi s: 
Environmental factors (like a seasonally 
vary ing viral insult) interact with genetic 
vul nerabiliry for schizophrenia (Baron & 
Gruen. 1988: Pul veret af. I 992a) . There 
seems to be confl icti ng evidence regardi ng 
the assoc iat ion between season of birth 
and genetic risk or famil y history. Some 
studies report a greater seasonality effect 
where the fam ilial loading of the disorder 
is high (Baron & Gruen. 1988) while 
others repOlt the opposite (O"Call aghan 
el aI, 1991). Some studies founddifferent 
seasonal patterns for patients with and 

without a family hi story (O'Callaghanet 
al. 1991: Pul ver et al. 1992a). 

The paren ts of patients with bipolar 
di sorder have also been said (0 conceive 
more often in spring or early summer 
(Boyd ef aI, 1986). One study in the 
Northern Hemisphere found an increased 
fami I ial risk in manic-depressive patients 
bom in the first quarter of the year. 
correspond ing to winter and early spring 
(Boyd et al. 1986). Unlike in 
schizophrenia. no definite association 
between season of birth and central or 
cortical atrophy of the brain has been 
found for patients with major affective 
di sorders (Sacchetti eral. 1992). 

Explanations for the seasonality of 
admissions for schizophrenia and bipolar 
disorder include factors like luminance 
and day length (Carney et ai, 1988), an 
inverseeffectofhumidity and an influence 
of temperature (Takeietal. 1992. 1993). 
The latter has also been related to latitude 
(Jain el al. 1992). The seasonal ity of 
admissions and its explanatory theories 
might shed some light on the aetiology of 
these cond itions. The aim of this study 
was to identify peak frequencies of month 
and season of bilth. as well as month and 
season of adm ission among in-patients 
with schizophrenia and bipolar disorder 
in a Southern African contex l. 

Method 

This descriptive study was conducted 
over the weekend of 3-6 September 1993 
at the Weskoppies Hospital in Pretoria 
(the psychiatric hospi tal affiliated to the 
University of Pretoria). A weekend was 
chosen to limit patient movement to the 
minimum and to obtain a "momentary" 
sample. Three days were necessary to 
collect the data since the clinical and 
admission notes are not yet computerized. 
Clinical notes of all the in-patients 
(n= 1 046) were examined for DSM-IJl -R 
diagnoses of schizophrenia and bipolar 
di sorder. The birth date. the most recent 
admission date, file number. sex and race 
were obtained. Thi s sampling method 
was chosen si nce no regional or national 
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data base with the requircd information 
ex ists in South Africa. Patients who were 
sem to the hospital in pursuance of the 
cri minal procedures act fordetenn ination 
of the presence of any mental disorder 
we re exc luded from all analyses because 
a diagnosis is onl y assigned whcn the 
pati ent is d ischarged fo r contin ued court 
procedure. Schizophrenic and bipolar 
pati ent s who were readm itted to the 
hospital in pursuance of the criminal 
procedures act after a mental di sorder 
was conrirmed (n= 152). were excl uded 
from the adlll iss ion date anal ysis because 
these dates depended on court procedure 
rather than on the onset of the di sorder. 
Schizo phre nic and bipola r pati ent s 
without a known birth date (0=78) were 
excl uded from the birth date analysis. It 
has been take n into account that the 
admiss ions date back several decades 
with a marked increase of adm issions in 
the few months just before the sample 
time. Theadmissions accou nting for thi s 
increase could cause an artefact due to 
the choice of the sampling time, and were 
thercforeexcl uded well before the stan of 
the slope. Thus. thc"youngest" ' 33.3% 01' 
adm issions were exc luded. yielding 262 
patie nls for the study. To ensure that thi s 
excl usion of dates was adeq uate. the 
ana lysis was repeated excluding th e 
''youngest'' 50% of the ad missions. The 
same s ign ifi cant peaks emerged . 
suggestin g that the potent ial artefact was 
successfull y avoided. 

The data was ana lysed using the z-test 
fo r ratios. Th is one-tailed test verifi ed 
whe th e r th e ca lc ulated ra ti o was 
signi ricantl y greater than the expected 
ratio. The calculated mtio was obtai ned 
by d ividing the number of births (or 
admissions) fo r cach mont h (or season) 
by the to ta l num be r o f births (or 
admissions). Thez-va lue is equi valem ( 0 

the square root of the chi-square value. 
To translate the month ly result s into 
seasons, nIl permutations of consecu ti ve 
three- month pe ri ods were investigated. 
This provided 12 permutat ions wherc 
each seaSOIl cou ld start on two other 
possib le month s. In Southe rn Africa 
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s um mer co nve nt io na ll y sta rt s in 
December but this slUdy permi ued also 
for summercolllmcncing in Novcmberor 
January. 

Results 

Birth dates : 
The results report ed were limited to 
statist icall y s ignifi cant peak s. T he 
monthly analysis of all schi zophre ni c 
pmients (n=440) showed no stati sti ca ll y 
significant distribution rormonth of birth . 
Wh en s ubg roups o f ge nde r we re 
considered schi zophrenic malcs (n=303) 
showed a statisti cal ly signiricant peak of 
births in May (z=2.027. 1'=0.02 1) while 
sch izophrenic females(n= 137)showed a 
statisticall y hi ghly signiricant peak of 
births in March (z=2.653, p=O.OO4) 
(Figure 1). This gender d ifference was 
con fi rm ed a mong sch izo phre nic 
caucasian and noil-caucasian pat ie nts 
respect ively. Schi zoph renic caucasian 
males (n= 1 55)showed a highly Significant 
peak of births in May (z=2.93. 1'=0.00 17) 
whi le schizophrenic caucasian fema les 
(n=98) showed a signirieant peak of births 
in March (z=2.1 32. p=O.O 17). The births 
of schizophrenic non-caucasia n males 
(n= 148) peaked hi ghl y signiricantly in 
June (z=2.875. p=O.OO2 ) while the births 
of schi zophrenic non-caucasian females 
(n=39) peaked non-signi licant ly in March 
(z= 1.593. 1'=0 .056) . The seasonal 
analysis of all schi zophreni c patient s 
demonstrated no statist ica lly signiricant 
d istribution . Schizophrenic male bi rths 
we re co ncentr at ed s ta t is ti ca ll y 
significantl y in the season May-June
July which correspo nds to late au tumn 
and win ter (z=2.2 89. 1'=0. 01 1). 
Schi zo ph re nic fe male birt hs were 
concentrated in the season Fcbruary
March-April which corresponds 10 late 
summer and autumn (z=2. 12. ]>=0.01 7) 
(Figure 2). 

I n the anal ysis of birt h 1110nths, bipo lar 
patients (n=26) emerged with a hi ghly 
s ig nificant peak in May (7.. =2 .7 2. 
p=O.0033) (Figu re 3) . Bipolar males 
(n= 15) we re born more often in Octobe r 
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Figure 1 : Birth month 
ratios vs birth month for 
male and female 
schizophrenic patients 

Figure 2 : Birth season 
ratios vs birth seasons 
for male and female 
schizophrenic patients 

Figure 3 : Birth month 
ratios vs birth month 
for bipolar patients 

I 



Figure 4 : Birth season 
ratios vs birth seasons 
for bipolar patients 

Figure 5 : Admission 
month ratios vs 
admission month for 
schizophrenic patients 

j ust short of stati st ical significance 
(z= I .635, p=O.05 1) and the birth dates of 
females with bipolar d isorder (n= II) 
peaked highly significa ntly in May 
(z=4,455, p=O.000004). Season a l 
invest iga tio n of b ipola r pa tients 
demonstrated an increased prevalence of 
births in the season March-April·May 
which is autumn (z=2 .038, pc=O.02) 
(Figure 4). Bipolar female binhs peaked 
highly significant ly in the season May· 
June·Jul y whic h corresponds to latc 
autumn and winter (z=2.959, p=O.oo 15) 
but no signi ficant peak emerged for 
bipolar males. 

Admission dates 
Forthemonthly analysis. a peak emerged 
for schizophrenic patients (n=25 I ) in May 
(z= 1.846. p=O.032) (Figure S). The same 
peak wa.s ev ident among the 158 
schi zophre nic malcs (z= 1.679, p=O.047). 
Schizophrenic non·caucas ian ma les 
(n=37) peaked highly significantly inJune 
(7...=2.925. p=O.OO 17) and caucasian males 
(n= 12 I) in May (z= 1.946, p=O.026). No 
significant di stribu ti on emerged for the 
93 schizophrenic females. Bipolar patients 
(n= I I) peaked in March (z=2.273, 
p=O.O 12). This peak was exceptionally 
evident among the 4 bipolar females 
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(z=3.0 15. p=O.OO 13). No significant 
month di stribution emerged for the 7 
bipolarmales. Seasonal investigation for 
schizophrenic and bipol ar patients 
respec tive ly revealed no signifi cant 
patterns of admission. Bipolar fema les 
howe vcr peaked in the season January
February- March which corresponds to 
summer and early autumn (z=2 .309. 
p=O.O II ). All the above calculations were 
repeated for the o ldest 50% of the 
admiss ion date s where the month ly 
anal ys is yielded the same peaks with 
more stati stically signifi cant p-va lues. 
M oreove r. ano th er stati sti cally 
significannt result was found in the 
seasonal analysis where 3 of 5 bipolar 
males we re adm itted in the season 
September-October -November which is 
spring (z= 1.807. p=0.035). 

Discussion 

Birth da tes 
The sc hizophrenic birth dale distribution 
without subgroupdi ffercnt iation fell short 
of stati sti cal significance and the peak of 
schi zophrenic births in win ter and carly 
spring found in other studi es (Bradbury 
& Mill er. 1985: Da le n. 1988: 
O·Callaghan ef al. 1991: Pul ver ef al. 
1992a: Sacchetti ef al. 1992) could 
therefore nOi be confirmed. Significant 
birth date di stributions were found for 
gender. Males were born more often in 
May (and according 10 the seasonal 
analys is in late autumn and winter) and 
females more often in March (and 
accordi ng to the seasonal analysis in Iale 
summer and autumn). Although some 
studies had reported a higher birth rate in 
win ter and early spring for male as well 
as female sc hizophreni c patients. other 
studies revea led a spring peak for females 
and a winter peak for males (Baron & 
Gruen. 1988). In thi s study however. the 
female birth date peak preceded the ma le 
peak by one season or according to the 
mon thly analysis by two months. The 
non-caucasian males were born much 
more often in June which isa mont h later 
than th e caucasian males and the 

undi"ided male group. Translated into 
seasonal terms. autu mn and winte r 
de livered more caucasian males whereas 
the non-ca ucasian male births were 
concentrated in win tcr. The suggested 
gender difference in bi l1h date distribution 
among schizophrenic patiellts is possibly 
one of several knowll gender differences 
including the prcmorbid hi slOry. age of 
onse l. psychopatho logy. cognition. 
prese nce of defi c it symptoms, le rt 
hemispheric dysfunct ion. neuroanatomy. 
courseofthedisorcler. prognosis, response 
to neurolept ics and fami I y morbidity risk 
(Goldstein ef al. 1989. 1990; Castle & 
Murray. 1991: Take i ef ai, 1992: 
Wol yniec et al. 1992). The re levance of 
birth da tes in th e ae tio logy of 
schizophrenia has been well documented 
(see the introduction to this study). Factors 
associated with gendc r l ike sex 
chromosomes and hormones may be 
in volved in the aetiology of schi zophrenia 
via neurodevelopmental abnormalit ies 
(Casl le & Murray. 1991). Gender also 
seems to be an important factor in the 
transmission ofsc hi zophrcnia where the 
illness in males is considered to be less 
heritable than in fe males (Goldsteinet al. 
1990:Castle& Murray. 199 1: Wolyniec 
etal. 1992). Pul vcretal( 1992a)examined 
the association alllong birth month. gender 
and familial ri sk in schizoph renia and 
found a higher ri sk for schi zophrenia 
alllong fi rs! deg re e relatives of 
sc hizophreni c females born during 
February to May (late winter and spring) 
thanof schi zophrenic females born during 
OctobertoJanuary(autumn and winter). 
The same pattern was observed in males 
but onty up to the age of 30. The March 
and May peaks (both in autumn) found 
for females and males respecti ve ly in our 
study correspond to the earl ier season of 
the Pulver et al ( 1992a) study. which 
possibly implies a less heritable form of 
schi zophrenia in Southern Africa. 
Another interprctation could be that in
pat ients belong to the subgroup with a 
lower fa mili a l risk since our st udy 
consisted of in-patients only. 

In thi s study bi potar bi rth dates peaked 
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in May due to a h igh prepondcrance of 
fema le birth dates in this month wh ile the 
male bil1h date distribution leaned towards 
OClOber(spring). Seasonally lrunsposed, 
the undi fferentiated bipolar group showed 
a higher preva lence of birt hs in autumn 
which is a season earlier th an rcponed in 
the literature. Previous studics in the 
Non hernHemisphere found an cJtccss of 
bipolar binhs in Jan uary to March and 
possibly in April, corresponding to winter 
and early spring as fo r schizophrenia 
(Boydetal, 1986: Sacchclli et al. 1992). 
In thi s study thcconcurrcnceofbirthdate 
I>caks in autumn and wi nte r for bi polar as 
well as schizophrenic subgroups suggests 
a s im ilar seasonal pattern o f births in 
sc hizophren ia and bipo lar d isorde r. 
Poss ib le exp lanations for the same 
seasonal panem of births in bipolar 
d isorde r and sc hizophrc nia are that 
wime r-barns represen t a sUbtype of 
pat ie llts with an atypica l psyc hosis who 
may be diagnosed either as ma ni c or 
seh izophrcnic; o r that these win tcr-born 
patients are g iven both diagnoses at 
diffe rent times: orthatthe scasonofbirt h 
phenome no n represents a nccessary but 
not suffic ie nt cause fo r both these 
di sorders (Boydel aI, 1986). Alt hough a 
gender d iffe rence among patients with 
bipolar di sorder might be suggested in 
t his study, the resu Its were i neone lusi ve. 

Adm ission dales 
Patients with schizophrenia were admitted 
more o ften in May (late autu mn). The 
fe ma le subgroup had no statistica lly 
s ig nifi c ant d istribu tio n whil e ma le 
:Idmiss ion dates peaked in May. Non
caucasian males differed by one month 
with a hi gh ad miss ion rate in Ju ne (early 
wi nter). These contrast with the find ings 
by Takei et al ( 1992) of a summer (July) 
I>cak in admiss ions for schi zophrenic 
females in the absence of a s ignifican t 
d istribution formales. The adm iss ionsof 
patients with biJX>lar disorder occurred 
predominantly in March (early autumn) 
especi ally among females. The peak for 
bipolar pati ents preceded the peak for 
schizophren ic patients by two mont hs. 
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Seasonal analysis of admission dates 
yielded less valuableresuhs than monthl y 
analysis except fo r bi polar females who 
were admitted more frequently in summer 
and early autumn and bipolarma1es who 
wereadrni llcd Illoreoften in spri ng. Take i 
et al ( 1992) reported a summer peak for 
both sexes of bipolar patients while Sayer 
elal( 1991) and la ineta/( 1992) mention 
also spring wit hout sex d ifferentiation . 
Frangos(1980)and Ri hmer ( 1980) found 
a bimodal distribution for bipolar patients 
with peaks in spri ng and autumn . Our 
study showed the same bimodali ty when 
admiss io ns were separated for gender. 
Reasons forthe gendcrdifference in thi s 
study are unknown. The admission date 
pea ks o f the und iffe re n tiated 
schizophrenic and bipolar patient groups 
occurred within the same season (autumn) 
in this study while Takei el al ( 1992, 
1993) found the same in sununer. Perhaps 
the differeneeof one season can be related 
10 the degree of lati tude. Thi s mi ght a lso 
be an explanation fo r the 2 months earlier 
peak for admissions in Scotland compared 
to the Eng land and Wales results (Take i 
el aI, 1992 . 1993) a nd th e lac k of 
seasonality peri -equatorially (Jai n et al. 
1992). The notion that bipolar pati ents 
and schizophren ic females share an 
aetiologicai or precipitati ng fac tor due to 
concurrent peak s of admi ssions (Take iet 
aI, 1992, 1993), cou ld not be confirmed 
in this study. It can howeverbeconcluded 
that schi zophrenia and bipolar disordc r 
have simi lar seasonalit y patterns for 
admi ssion dales and thus mi ght have an 
aetiological or prccipitali ng facto r in 
common . The conc urrence could be 
regarded as another brick in the interfacial 
wall between the two di sorders. 

The appare nt coincidence of the peaks 
o f bi nh dates and admi ssion dates amon g 
patients with sc hi zophrenia and bipo lar 
d isorder suggests that these patients arc 
more often admitt ed aro und th ei r 
birthdays. This concurrence remains to 
be tested . Compari sons of this study with 
others should be done with caution since 
different study designs were used. Thi s 
descripti ve stud y prov ides a perspective 



on in-palien ts as subgroups of patients 
with schizophrenia and bipolar disorder 
respectively wit h limited extrapolative 
value for oU I-patients. Alternatively 
designed studies which include out
patients would yield greater numbers of 
especially bipolar patients and more 
reliable st ati sti cal inference. It is 
noteworthy that thi s study included 
bipolar patients regardless of whether 
admitted as manic or depre ssed and also 
included readmiss ions. The patien ts 
included in the admission date analys is 
also represent onl y a subgroup because 
they were those who needed a longer 
period of hospitalisation. Although the 
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changed their preference from tricyclic 
anti depressant s (c lomipramine) to 
selective serotonin reuptake inhibitors. 
Under the condition of a more severe 
precipitating event in the case of 
adjustment di sorder, the experts were 
more likel y to recommend both formal 
psychosocial intervention and medication. 

• 
CONCLUSION 

Studies indicate that persons with anxiety 
disorder seek treatment from general 
medical fac ilit ies as often as they do from 
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