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Obstetric complications in distinct schizophrenic subgroups
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Summary — In 55 chronic DSM III-R schizophrenics the occurrence of obstetric complications (OCs) was investigated using the
familial/sporadic strategy and Leonhard’s unsystematic/systematic distinction. The overall frequency and severity of OCs did not dif-
fer between patients and controls. A sub-sample of patients, whose genetic risk was supposed to be high in both classification sys-
tems (diagnosis of unsystematic and familial schizophrenia), had significantly fewer OCs than controls on the Lewis and Murray
scale (P < 0.05). With reference to previous reports of increased mortality rates in the offspring of schizophrenics, high genetic risk
and additional perinatal stressors may increase perinatal mortality. In contrast, patients whose genetic risk was supposed to be low in
both systems (diagnosis of systematic and sporadic schizophrenia) showed a trend to an increased frequency of OCs in the Fuchs
scale. In the context of the recently reported highly significantly increased rate of maternal infections during midgestation in these
patients, it was supposed that perinatal complications may be of some aetiological importance in schizophrenics with low genetic

risk.
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Introduction

The influence of pregnancy and obstetric compli-
cations (OCs) on the development of schizophre-
nia during adulthood is a matter of on-going
controversy (Goodman, 1988; Lewis, 1989). It is
widely accepted that schizophrenics have signifi-
cantly more prenatal and perinatal complications
than their normal siblings (Woerner et al, 1973;
Eagles et al, 1990). This difference persists in
schizophrenics with a familial form of the disease
(De Lisi et al, 1988). Furthermore, congenital risk
factors seem to be more common in schizophrenia
than in other psychiatric disorders (Pearlson et al,
1985; Lewis and Murray, 1987). Parnas et al
(1982) reported that the offspring of schizophrenic
mothers who developed schizophrenia in adulthood
had a non-significant increased level of OCs than
was the case for those who remained well, and
those with schizotypal personality disorder had a
significantly decreased level of OCs compared

to the schizophrenics. As reviewed by McNeil
(1991), children of schizophrenic parents, who are
considered to be at increased genetic risk, do not
suffer from a substantially increased rate of OCs.
The author concluded that OCs are not genetically
determined in reproductions among schizophre-
nics. There are inconsistent results regarding the
question as to whether schizophrenics suffer more
frequently from OCs and from more severe com-
plications during delivery than do normal controls.
Turner et al (1986) failed to find any differences
between schizophrenics and age-matched controls.
Jacobson and Kinney (1980) found an elevated OC
level in a sample which had a mainly favourable
outcome (Kety et al, 1968) as did Gillberg et al
(1986) in a mixed sample of remitting “teenage
psychoses”. McNeil and Kaij (1978) reported a
significantly increased frequency of obstetric and
neonatal complications in a sample of 54 narrowly
defined “process schizophrenics”. Done’s study
(1991) was based on a different type of OC scale
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than that used in previous studies. This study re-
analysed data from the British perinatal mortality
survey sample taken in 1958 and found no signifi-
cantly increased level of complications associated
with perinatal death in the birth cohort in those
children who subsequently developed schizophre-
nia.

Wilcox and Nasrallah (1987), Schwarzkopf et al
(1989), and O’Callaghan et al (1990) demonstra-
ted an increased rate of obstetric complications in
sporadic schizophrenia compared to familial
forms. No significant differences between the two
groups were reported by Pearlson et al (1985),
Nimgaonkar er al (1988), and Reddy et al (1990).
The concept of dividing schizophrenia into familial
(positive family history of schizophrenia) and
sporadic forms (absence of schizophrenia among
first and/or second degree relatives) is often used
in psychiatric research (Murray and Reveley,
1985). Using modern diagnostic criteria (APA,
1987), this strategy seems to be the most appro-
priate way of registering the genetic risk of the
disease (Kendler, 1987).

Another strategy dealing with the heterogeneity of
schizophrenia was outlined by Karl Leonhard
(1979). Continuing the work of Kraepelin, Wernicke
and Kleist, he classified schizophrenia into two
main categories on the basis of clinical symptom-
picture, course and long-term outcome. The unsys-
tematic schizophrenias with acute onset and usually
polymorphous symptomatology show a clearly
periodic course and lead to varying degrees of
residual states. In contrast, the systematic forms
with mostly insidious onset run a progressive cour-
se leading to severe and irreversible defective states
in which no marked change in symptoms is observ-
able (Franzek and Beckmann, 1992). In both
groups Leonhard subsequently found a different
heredity (Leonhard, 1979, 1980). Unsystematic
schizophrenics had a high familial loading with
homogeneous psychoses (about 20%). However, a
positive family history was mostly missing (1-3%)
in systematic schizophrenics. Thus, Leonhard clas-
sified unsystematic schizophrenia as a mainly
genetically determined disease and systematic
schizophrenia as a sporadic, more environmentally
induced disease.

Recently, we found a significantly increased rate
of maternal infectious diseases during gestation in
systematic compared to unsystematic schizophre-
nias (Stober et al, 1992). On the same sample of
patients we now test the hypothesis that obstetric
complications are associated with the development
of sporadic, and in particular of Leonhard’s syste-
matic schizophrenias.

Subjects and methods

Diagnosis in DSM III-R and Leonhard’s classifi-
cation

Interviews were carried out with the mothers of 55 non-
related chronic schizophrenics (12 women, 43 men) and
20 age-matched physically and mentally healthy controls,
to investigate various adverse events which had occurred
during the prenatal, intrapartal and postnatal periods.
Demographic and clinical characteristics of the patients
and age of their mothers at the time of interview with
regard to the various diagnostic groups were described
in detail in a previous paper in this journal (Stdber et al,
1992). The study started on wards with chronically ill
male patients. This explains why men clearly outnumber
women in the study. Patients had to fulfill the diagnostic
criteria of chronic schizophrenia according to DSM III-
R as well as Leonhard’s group of schizophrenias. Thus,
all patients had an unfavourable outcome with severe
residual psychopathology.

Patients fulfilling Leonhard’s criteria of cycloid psy-
choses (Leonhard, 1979), were deliberately not included,
even when DSM III-R criteria for schizophrenia were
fulfilled. After personal examination, diagnoses were
established by H Beckmann and E Franzek. Both psy-
chiatrists are experienced in both the DSM III-R and
Leonhard classification systems. In a recent study of
chronic schizophrenics, they had a coefficient of agree-
ment (Cohen’s kappa) of 0.88 within the Leonhard clas-
sification (Franzek and Beckmann, 1992).

The total sample consisted of the following groups:

Familial/sporadic distinction according to DSM
III-R

A familial form of schizophrenia was presumed when
the patient had a first and/or second degree relative who
had formerly received treatment in a psychiatric hospital
with a diagnosis of schizophrenia. Therefore, 19 patients
had a familial form and 36 a sporadic form of DSM III-
R schizophrenia.

The Leonhard classification distinguishing between
systematic and unsystematic schizophrenia

H Beckmann and E Franzek independently diagnosed all
patients according to Leonhard’s classification without
considering family history. Unsystematic schizophrenia
(mainly genetically determined according to Leonhard)
was diagnosed in 32 patients. A systematic form of schizo-
phrenia (mainly environmentally determined according
to Leonhard) was found in 23 patients.

“High genetic risk” and “low genetic risk” group:
(genetic risk supposed to be similar in both classifi-
cation systems). Even when strong heredity is supposed,
clinical manifestation of the illness may be lacking in pre-
disposed individuals simulating sporadic occurrence of the
illness in a given pedigree. Otherwise, familial loading with
schizophrenic psychoses is not necessarily due to genetic
factors. This led us to form the following subsamples:
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Table 1. Distribution of obstetric complications among the total schizophrenic sample, the diagnostic subgroups and the controls

(obstetric complications scale — Lewis 1987).

_ DSM I1I-R Leonhard criteria
Obstetric Controls Total sample Familial Sporadic Unsystematic Systematic
Complications (n =20) (n=355) (n=19) (n = 36) (n=32) (n = 23)
Negative 7 24 13 16 8
Positive 13 31 23 16 15

No statistically significant differences were found. Comparisons were made using the X2 test.

a) a subsample of patients (n = 13) of supposed high
genetic risk in both classification systems: patients with
a diagnosis of familial schizophrenia and unsystematic
schizophrenia according to the Leonhard classification.

b) a subsample of patients (n = 17) of supposed low
genetic risk in both classification systems: patients ful-
filling the criteria for sporadic schizophrenia and syste-
matic schizophrenia in the Leonhard classification.

Controls

None of the 20 controls had a history of major physical
or psychiatric illness. In addition, they had no first or
second-degree relatives with schizophrenia. At the time
of the study, all of them had finished their vocational
training and were employed.

Maternal recall

A highly structured interview was developed (Stober, in
preparation). Tilley et al (1985) and O’Callaghan et al
(1990) demonstrated that mothers seem to be reliable
informants regarding their children’s birth histories,
even many years after giving birth. Thus, due to the lack
of birth records of all probands, we felt sufficient justifi-
cation to carry out a retrospective study. Questions were
asked about the course of the pregnancy, delivery and
postnatal development and all notable events were writ-
ten down in detail. The interviewer (G Stober) was not
aware of the patient’s diagnoses in the Leonhard classi-
fication or their family history of psychoses. The inter-
viewer was not allowed to obtain information concer-
ning these issues during the session. This rule was only
broken after all 55 mothers had been interviewed and the
obstetric complications had been rated.

Obstetric and perinatal complications were rated on
the “obstetric and birth complication scale” of Lewis and
Murray (1987) and the “severity weight allocation scale
for specific complications” of Fuchs (Parnas et al, 1992).
Each interviewee was thoroughly questioned in accor-
dance with the checklists in the two scales. The first scale
(Lewis and Murray, 1987) consisted of a 15-item check-
list of complications, scored as O (absent), 1 (equivocally
present), or 2 (definitely present). At least one definite or
equivocal complication was required for allocation to the
group that experienced obstetric complications. This
scale does not permit complications for each patient to be
summarized to a total score. The results for the different
groups were analyzed using the y2-test.

The second scale (Parnas et al, 1982) was a 25-item
checklist containing a severity weighting (scored 0-4).
Each subject was assigned to three global scores: i) fre-
quency score: indicating the total number of pregnancy
and birth complications; ii) severity score: representing
the weight of the single most severe complication; iii)
total score: taking the sum of all recorded and weighted
complications experienced by the subject. The scale
scores were analysed using the non-parametric Mann-
Whitney U-test and the parametric Student r-test in cases
of SQRT-error.

Results
Total group of chronically schizophrenic patients

On the “obstetric and birth complication scale”
(Lewis and Murray, 1987), 31 of 55 schizophren-
ics showed a total of 50 complications (table I).
In 13 of 20 healthy controls, a total of 20 compli-
cations occurred. Thus, the schizophrenic group
did not differ from the control group (2 = 0.45,
df = 1, ns) on the whole. On the “severity weight
allocation scale for specific complications” (Par-
nas et al, 1982) 38 chronic schizophrenics had a
total of 83 complications during pregnancy or
birth (table II). Eighteen complications occurred
in 12 out of 20 normal controls. Compared to the
controls, the total schizophrenic group had the
same frequency (¢t = —1.404, ns), severity (t = —
0.730, ns), and total score (r = —1.029, ns) of
obstetric complications. The OC levels were not
correlated to gender.

Familial/sporadic distinction according to DSM
II-R

The occurrence of complications during pregnancy
and birth was the same in familial and sporadic
forms of schizophrenia (2 = 2.40, df = 1, ns, table
I) as were frequency (z = 1.058, ns), severity (z =
1.427, ns), and total score (z = 1.350, ns) of obstet-
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Table IL. Distribution of frequency and severity of obstetric complications, and total scale scores among the diagnostic groups (severi-

ty weight allocations scale — Fuchs 1982).

DSM I11-R Leonhard crlgeria .
tetric “ontrols ; 4 ‘amili poradic Unsystematic 'ystematic
ot S i 71 e (n=32) n=23)
Frequency 1.00 £ 1.00 1.55+1.62 .11 £1.10 1.78 + 1.81 1.22 +£1.31 2.00+£1.91*
?SLc(z/l:my 1.50 £ 1.64 1.82 £ 1.68 1.26 £ 1.41 211+ 1.75 1.88 £ 1.81 1.74 £ 1.51
SI‘L(?llj 2.40+2.99 3.40+3.95 2.21 +£2.80 4.03 £4.34 3.37 £3.60 3.74 +4.47
score

Leonhard’s systematic schizophrenics compared to controls: * P < 0.1. No statistically significant differences were found between the
other groups. Comparisons were made using Student ¢-test or Mann-Whitney U-test.

ric complications (table II). In addition, both
groups were not different from the controls.

Leonhard classification distinguishing between
systematic and unsystematic schizophrenia

The occurrence of OCs was the same for both sub-
samples (x2 = 0.72, df = 1, ns, table I). As shown
in table II, no substantial differences were observed
in frequency (z = 1.522, ns), severity (z = 0.090,
ns) and total score (z = 0.362, ns) using the Fuchs
scale. However, systematic schizophrenics showed
a non-significant trend towards an increased
frequency of complications in comparison to the
controls (z=1.799, P <0.1).

“High genetic risk” group and “low genetic
risk” group: (genetic risk supposed to be similar
in both classification systems).

Lewis and Murray scale (fig 1): In the “high gene-
tic risk” group (schizophrenics who fulfilled the
diagnostic criteria of unsystematic schizophrenia
and familial schizophrenia), the likelihood of
experiencing OCs was significantly less than in the
healthy probands (c2 = 3.99, df = 1, P < 0.05).
Only three out of 13 mothers reported OCs and
none of them reported an infectious disease. The
“low genetic risk” group (diagnosis of systematic
schizophrenia and sporadic schizophrenia) did not
have a higher incidence of OCs than controls.
However, ten out of 17 mothers reported OCs and
there were also seven mothers who reported infec-
tions during pregnancy. In five of the seven
mothers the infection was followed by further peri-
natal complications. Fuchs scale (fig 1): The
“high genetic risk group” was not different from
the controls. In the “low genetic risk” group, there
was a non-significant trend towards an increased

frequency of complications (infectious diseases
were not considered) as compared to normal
controls (z = 1.651, P < 0.1) and the “high genetic
risk” group (z = 1.748, P < 0.1).

Discussion

In order to investigate the incidence of obstetric
complications (OCs) in schizophrenia and the rela-
tionship of OCs to the development of different
schizophrenic sub-types, we interviewed mothers
of chronic DSM III-R schizophrenics (APA, 1987)
with severe residual states together with normal
age-matched controls in a restrospective study. To
be included, patients also had to fulfill the dia-
gnostic criteria of Leonhard’s systematic or unsys-
tematic schizophrenia (Leonhard, 1979). We used
the rating scales of Lewis and Murray (1987) and
Fuchs (Parnas et al, 1982) which proved to be use-
ful in recording various adverse events in the pre-
natal, intrapartal and postpartal periods.

In the schizophrenic sample as a whole, the level
of OCs showed high parallelity, especially to Par-
nas’ original data of schizophrenic patients (Parnas
et al, 1982). We failed to find substantial diffe-
rences in the occurrence of OCs between the
“group of schizophrenia”, considered as one
disease entity, and normal controls (table I and II).
These findings are in keeping with the studies of
Turner et al (1986) and Done et al (1991). Accor-
ding to others (Pearlson et al, 1985; Nimgaonkar
et al, 1988; Reddy et al, 1990), our results reveal
no difference in the presence and severity of peri-
natal complications between familial and sporadic
forms of schizophrenia. The reported increased
incidence of OCs in sporadic schizophrenias (Wil-

Obstetric complications in schizophrenics 297

Number of patients

controls low genetic high genetic
risk risk

W uith E without
obstetric complications

Fig 1. Occurrence of obstetric complications in “low and high
genetic risk™ groups. Subsample of patients (n = 30) with an
equal genetic risk in familial/sporadic concept in DSM III-R
and unsystematic/systematic distinction in Leonhard classifica-
tion: The “low genetic risk™ group comprises patients (1 = 17),
who fitted the definition of systematic schizophrenia according
to Leonhard and sporadic schizophrenia in DSM III-R. The
“high genetic risk” group (n = 13) represents patients who ful-
filled the criteria of Leonhard’s unsystematic schizophrenia
(mainly genetically determined according to Leonhard’s find-
ings) and of familial schizophrenia in the DSM III-R. This
group of “high genetic risk™ suffered significantly less from
obstetric complications than did controls in the Lewis and Mur-
ray scale (P < 0.05; df = 1; %2 =3.99).

cox and Nasrallah, 1987; Schwarzkopf et al, 1989;
O’Callaghan et al, 1990) or in schizophrenias with
favourable outcome (Jacobson and Kinney, 1980;
Gillberg et al, 1986) may be due to different diag-
nostic samples. All our patients exhibited severe
residual psychopathology. Unsystematic schizo-
phrenias according to Leonhard (1979, 1980) did
not differ from systematic schizophrenias, but sys-
tematic schizophrenias (taking a chronic non-
remitting course) showed a non-significant trend
towards an increased frequency of complications
compared to the controls (table II).

Familial loading with schizophrenic psychoses
may not be due to genetic factors and clinical
manifestation of the illness may be lacking in pre-
disposed individuals simulating sporadic occurence
of the illness. These considerations led us to form
a subsample of patients labelled as “high genetic
risk” and “low genetic risk” group whose genetic
liability was supposed to be similar in both classi-
fication systems.

The “high genetic risk” group included patients
with diagnoses of unsystematic schizophrenia
(mainly genetically determined according to Leon-
hard) with an obviously positive family history of

schizophrenia. Here, the frequency of OCs was
similar to the controls, but the number of patients
who experienced OCs was significantly less com-
pared to the controls (fig 1). In addition, no mother
of these patients had suffered from an infectious
disease during gestation, as previously reported
(Stober et al, 1992). This is in contrast with Parnas
et al’s (1982) assumptions that, among individuals
with supposed genetic vulnerability, those with
uncomplicated births develop schizotypal personali-
ty disorder or remain non-schizophrenic and
those with OCs have a high risk of developing
schizophrenia. Our results likewise contradict the
“two strike” hypothesis which assumes an interac-
tion of genetic predisposition and prenatal and/or
perinatal environmental stressors in the etiology of
schizophrenia (Parnas et al, 1982; Machon et al,
1987; Roberts, 1991; Bracha er al, 1992). As
opposed to this, we found evidence that genetic
influences are sufficient etiological factors for psy-
chotic breakdown in sub-populations with mani-
fest genetic risk. Obstetric complications and
maternal infections during pregnancy are scarcely
reported in the “high genetic risk” group with pre-
supposed strong heredity in both classification sys-
tems (fig 1). The significantly lower incidence of
complications in this group may be an indication
of an increased sensitivity to fatal perinatal dam-
age. Several authors (Rieder et al, 1975; Hanson et
al, 1976; Wrede et al, 1980; Modrewsky, 1980;
Watson et al, 1987) reported an increased fetal and
perinatal mortality among the offspring of schizo-
phrenic mothers. Beckmann and Franzek (1992)
and Franzek and Beckmann (1992) found a ten-
dency for births of schizophrenics with high familial
loading to decrease in a defined winter and spring
period. Our results provide indirect support for
their hypothesis, that, in some fetuses at high gene-
tic risk, additional environmentally noxious agents
exaggerate the level of perinatal death.

The “low genetic risk” group comprised patients
with systematic schizophrenia (mainly environ-
mentally determined according to Leonhard) and
with a negative family history of schizophrenia
(sporadic forms). This group was associated with a
non-significant trend towards an increased fre-
quency of OCs compared to controls and the “high
genetic risk” (fig 2). The “low genetic risk” group
as well as Leonhard’s systematic schizophrenias
were also highly significantly associated with
maternal infectious diseases during the second tri-
mester of gestation (Stober et al, 1992). In the
group at “low genetic risk”, five of the seven
mothers, who reported an infectious disease during
this period, had further perinatal complications. On
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Frequency of complications

controls low genetic high genetic
risk risk

Fig 2. Frequency of obstetric complications in “low and high
genetic risk” groups. Subsample of patients (n = 30) that had an
equal genetic risk in both the DSM III-R and the Leonhard clas-
sification. The “high genetic risk” group represents unsystema-
tic schizophrenics with a positive family history of schizophre-
nia. The “low genetic risk” group comprised Leonha!'d’s
systematic schizophrenics (mainly environmentally detgrmnped
according to Leonhard) with a negative family hi‘sl(){'y of schizo-
phrenia. The patients with obviously “low genetic risk” showgd
a statistical trend towards a heightened frequency of obstetric
complications compared to normal controls and to the “high
genetic risk” group in the Fuchs scale (P < 0.1; z = 1.651; z =
1.748).

the one hand, obstetric complications could be
independently noxious events which intensify dis-
turbances caused by mid-gestational infections. On
the other hand, severe maternal infectious diseases
could increase the likelihood of perinatal compli-
cations and, thus, be responsible for the heightened
level of OCs in the group at “low genetic risk” and
in Leonhard’s systematic schizophrenias.

The coincidence of maternal infections during
mid-gestation and perinatal damage seems (o
increase the risk of developing chronic, non-gene-
tic schizophrenia in the affected children. Maternal
infections are supposed to be important factors for
the deviations of prenatal brain maturation (Jakob
and Beckmann, 1986; Mednick et al, 1988). Defi-
nite cytoarchitectonic deviances in para-hippocam-
pal gyrus that were found in post-mortem brain
studies of schizophrenic patients are explained by
a disruption of neuronal migration during mid-ges-
tation (Jakob and Beckmann, 1986; Beckmann and
Jakob, 1991; Arnold et al, 1991). Serious obstetric
complications point to abnormal cerebral oxidative
metabolism and to intrapartum hypoxic-ischaemic
episodes (Hill, 1991; Roth ez al, 1992). Anoxia-
induced brain damage leads additionally to structu-
ral disorganization, loss of cell connectivity and
selective cell death (Janowsky and Finlay, 1986).

This study gave rise to the following conclu-
sions: i) in schizophrenias with a low genetic
risk, perinatal complications may be of some
etiological importance, and ii) in schizophrenias
with high genetic risk, obstetric complications do
not essentially contribute to the etiology of the
disease.

References

American Psychiatric Association (1987) Diagnostic
and Statistical Manual of Mental Disorders. 3rd ed
revised. APA Washington DC

Arnold SE, Hyman BT, van Hoesen GW, Damasio AR
(1991) Cytoarchitectural abnormalities of the entorhi-
nal cortex in schizophrenia. Arch Gen Psychiatry 438,
625-632

Beckmann H, Jakob H (1991) Prenatal disturbances of
nerve cell migration factor in functional psychoses? J
Neural Transm [Gen Sec] 84, 155-164

Beckmann H, Franzek E (1992) Deficit of birthrates in
winter and spring months in distinct subgroups of
mainly genetically determined schizophrenia. Psycho-
pathology 25, 57-64

Bracha HS, Torrey EF, Gottesman II, Bigelow LB, Cun-
niff C (1992) Second-trimester markers of fetal size in
schizophrenia: a study of monozygotic twins. Am J
Psychiatry 149, 1355-1361

De Lisi LE, Dauphinais ID, Gershon ES (1988) Perina-
tal complications and reduced size of brain limbic
structures in familial schizophrenia. Schizophr Bull
14, 185-191

Done DJ, Johnstone EC, Frith CD, Golding J,
Shepherd PM, Crow TJ (1991) Complications Qf
pregnancy and delivery in relation to psychosis in
adult life: data from the British perinatal mortality
survey sample. Br Med J 302, 15761581

Eagles JM, Gibson I, Bremner MH, Clunie F,
Ebmeier KP, Smith NC (1990) Obstetric complica-
tions in DSM 111 schizophrenics and their siblings.
Lancet 335, 1139-1141

Franzek E, Beckmann H (1992) Season-of-birth effect
reveals the existence of etiologically different groups
of schizophrenia. Biol Psychiatry 32, 375-378

Franzek E, Beckmann H (1992) Schizophrenia: not a
disease entity? A study of 57 long-term hospitalized
chronic schizophrenics. Eur J Psychiatry 6, 97-108

Gillberg C, Wahlstrtém J, Forsman A, Hellgren L, Gillberg
IC (1986) Teenage psychoses — epidemiology, classifi-
cation and reduced optimality in the pre-, peri- and neo-
natal periods. J Child Psychol Psychiatr 27, 87-98

Goodman R (1988) Are complications of pregnancy and
birth causes of schizophrenia? Dev Med Child Neurol
30, 391-395

Hanson DR, Gottesmann II, Heston LL (1976) Some
possible childhood indicators of adult schizophrenia
inferred from children of schizophrenics. Br J Psy-
chiatry 129, 142—154

Obstetric complications in schizophrenics 209

Hill H (1991) Current concepts of hypoxic-ischemic
cerebral injury in the term newborn. Pediatric Neurol
7,317-325

Jacobson B, Kinney DK (1980) Perinatal complications
in adopted schizophrenics and their controls: prelimi-
nary results. Acta Psychiatr Scand Suppl 285,
337-348

Jakob H, Beckmann H (1986) Prenatal developmental
disturbances in the limbic allocortex in schizophrenia.
J Neural Transm [Gen Sec] 65, 303-326

Janowsky JS, Finlay BL (1986) The outcome of
perinatal brain damage: the role of normal neuron
loss and axon retraction. Dev Med Child Neurol 28,
375-389

Kendler KS (1987) The sporadic vs familial classifica-
tion given aetiological heterogeneity. I. Sensitivity,
specificity and positive and negative predictive value.
Genet Epidemiol 4, 313-330

Kety SS, Rosenthal D, Wender PH, Schulsinger F
(1968) The types and prevalence of mental illness in
the biological and adoptive families of adopted schi-
zophrenics. In: The Transmission of Schizophrenia
(Kety SS, Rosenthal D, eds). Pergamon Press,
Oxford, 345-362

Leonhard K (1979) The Classification of Endogenous
Psychoses. Irvington, NY

Leonhard K (1980) Contradictory issues in the origin of
schizophrenia. Br J Psychiatry 136, 437-444

Lewis SW (1989) Congenital risk factors for schizophre-
nia. Psychol Med 19, 5-13

Lewis SW, Murray RM (1987) Obstetric complications,
neurodevelopmental deviance, and risk of schizophre-
nia. J Psychiatr Res 21, 413-421

Machon RA, Mednick SA, Schulsinger F (1987) Seaso-
nality, birth complications and schizophrenia in a high
risk sample. Br J Psychiatry 151, 122124

McNeil TF (1991) Obstetric complications in schizo-
phrenic parents. Schizophr Res 5, 89—101

McNeil TF, Kaij L (1978) Obstetric factors in the
development of schizophrenia: complications in the
birth of preschizophrenics and in reproduction by

schizophrenic parents. In: The Nature of Schizophrenia.
(Wynne LC, Cromwell RL, Matthysre S, eds). Wiley,
New York, 401-420

Mednick SA, Machon RA, Huttunen MO, Bonett D
(1988) Adult schizophrenia following prenatal expo-
sure to an influenza epidemic. Arch Gen Psychiatry
45, 189-192

Modrewsky K (1980) The offspring of schizophrenic
parents in a North Swedish isolate. Clin Genet 17,
191-201

Murray RM, Reveley AM (1985) Towards an etiological
classification of schizophrenia. Lancet i, 1023—-1026

Nimgaonkar VL, Wessely S, Murray RM (1988) Preva-
lence of familiality, obstetric complications, and
structural brain damage in schizophrenic patients. Br
J Psychiatry 153, 191-197

O’Callaghan E, Larkin C, Kinsella A, Waddington JL
(1990) Obstetric complications, the putative familial-
sporadic distinction, and tardive dyskinesia in schizo-
phrenia. Br J Psychiatry 157, 578-584

O’Callaghan E, Larkin C, Waddington JL (1990) Obstet-
ric complications in schizophrenia and the validity of
maternal recall. Psychol Med 20, 89-94

Parnas J, Schulsinger F, Teasdale TW, Schulsinger H,
Feldman PM, Mednick SA (1992) Perinatal complica-
tions and clinical outcome within the schizophrenia
spectrum. Br J Psychiatry 140, 416-420

Pearlson GD, Garbacz DJ, Moberg PJ, Ahn HS, De
Paulo JR (1985) Symptomatic, familial, perinatal, and
social correlates of computerized axial tomography
(CAT) changes in schizophrenics and bipolars. J Nerv
Ment Dis 173, 42-50

Reddy R, Mukherjee S, Schnur DB, Chin J, Degreef G
(1990) History of obstetric complications, family his-
tory, and CT-scan findings in schizophrenic patients.
Schizophr Res 3,311-314

Rieder RO, Rosenthal D, Wender P, Blumenthal H
(1975) The offspring of schizophrenics. Fetal and
neonatal deaths. Arch Gen Psychiatry 32, 200-211

Roberts GW (1991) Schizophrenia: a neurophatological
perspective. Br J Psychiatry 158, 817

Roth SC, Edwards A, Cady EB, Delpy DT, Wyatt JS,
Azzopardi D, Baudin J, Townsend J, Stewart AL,
Reynolds EOR (1992) Relation between cerebral oxi-
dative metabolism following birth asphyxia, and
neurodevelopmental outcome and brain growth. Dev
Med Child Neurol 34, 285-295

Schwarzkopf SB, Nasrallah HA, Olson SC,
Coffman JA, McLaughlin JA (1989) Perinatal compli-
cations and genetic loading in schizophrenia: prelimi-
nary findings. Psychiatry Res 27, 233-239

Stober G, Franzek E, Beckmann H (1992) The role of
maternal infectious diseases during pregnancy in the
etiology of schizophrenia in the offspring. Eur Psy-
chiatry 7, 147-152

Tilley BC, Barnes AB, Bergstrath E, Labarthe D,
Noller KL, Colton T, Adam E (1985) A comparison
of pregnancy history recall and medical records:
implications for retrospective studies. Am J Epidemiol-
ogy 121, 269-281

Turner SW, Toone KB, Brett-Jones JR (1986) Compute-
rized tomographic scan changes in early schizophre-
nia — preliminary findings. Psychol Med 16, 219-225

Wilcox JA, Nasrallah HA (1987) Perinatal distress and
prognosis of psychotic illness. Neuropsychobiology
17, 173-175

Watson CG, Kucala T, Angulski G, Vassar P (1987) The
relationship of anhedonia and the process-reactive
dimension to season of birth and infectious disease
incidence in schizophrenia. J Nerv Ment Dis 175,
34-40

Woerner MG, Pollack M, Klein DF (1973) Pregnancy
and birth complications in psychiatric patients: a com-
parison of schizophrenic and personality disorder
patients with their siblings. Acta Psychiatr Scand 49,
712-721

Wrede G, Mednick SA, Huttunen MO, Nilsson CG
(1980) Pregnancy and delivery complications in the
birth of an unselected series of Finnish children with
schizophrenic mothers. Acta Psychiatr Scand 62,
369-381



