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Risk factors for schizophrenia

Jane Boydell

Over the last decade, much progress has been made towards identifying risk factors for 
schizophrenia. It is now thought that many genes of small effect contribute towards risk of 
developing schizophrenia and some of these probably confer susceptibility to 
environmental factors. Large population-based studies, using record linkage, have 
investigated environmental risk factors and found that urbanization is an important factor. 
Other population-based studies have followed up birth cohorts and found evidence for 
abnormal neurodevelopment in those who subsequently developed schizophrenia. Meta-
analyses have clarified the role of obstetric and perinatal complications especially 
hypoxia. Low IQ has emerged as a risk factor and suggests that cognitive factors are 
important in the etiology of psychosis. Social risk factors are now being investigated with 
some evidence that discrimination and isolation are significant. The role of recreational 
drug use is still unclear. Finally, evidence suggests that there is a continuum of psychosis 
both within the disorders that present clinically, but also in the general population.
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The dominant model of psychosis is still the
neurodevelopmental one [1]. This postulates
that abnormal brain development causes schiz-
ophrenia. This model has stimulated much
research looking for risk factors for such abnor-
mal development. These risk factors are largely
associations, some may be markers of develop-
mental deviance and some may be causal. In
recent years, however, there has been a growing
realization that schizophrenia is more than a
simple neurodevelopmental disorder and with
it has arisen a renewed interest in social and
cognitive risk factors [2,3]. The number of risk
factors identified is as many as the possibilities
of prediction and even prevention.

This review will describe the main areas of
risk factor research and summarize the findings
of recent years.

Genetic risk
This review will not focus on genetic risk, but
it is important to acknowledge that this is very
important for schizophrenia [4,5]. Unfortu-
nately, the susceptibility genes for schizophre-
nia have proved elusive. In a review of molecu-
lar genetic studies, Owen calculates that if any
genes existed which increased the risk of the

illness more than three-fold, they would have
been found [6]. Thus, it seems that Gottesman
and Shields were correct when they suggested
3 decades ago that the genetic predisposition
to schizophrenia comprises a number of genes
of relatively small effect [7]. Indeed, it may not
be appropriate to think, exclusively, in terms of
genes specifically for schizophrenia, but rather
for susceptibility to abnormal neurodevelop-
ment and to environmental hazards. This
could explain why schizophrenia is highly her-
itable and yet environmental risk factors are
also important [5].

Abnormal neurological development
Evidence that abnormal neurological develop-
ment is a risk factor for schizophrenia comes
from two main sources:

• Studies that have followed up children who
later developed the disorder

• Studies of relatives of those with schizophrenia

The 1946 British Birth Cohort Study fol-
lowed 4746 children for 43 years. The 30 who
developed schizophrenia, as a group, had
delayed milestones (walking was delayed
1.2 months), more speech problems (OR 2.8),
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lower and declining educational test scores at 8, 11 and 15 and
a preference for solitary play at 4 and 6 (OR 2.1) [8].

There is some evidence that premorbid language, motor and
social impairments are greatest in those schizophrenic patients
who present in childhood or adolescence [9,10].

Cannon et al. investigated school performance at 7–11 years
in Finnish children who later developed schizophrenia [11].
School records were traced for 400 cases and for 408 controls.
Cases and controls were compared on three factors: academic,
nonacademic and behavioral after adjusting for sex and social
group. Cases performed significantly worse only on the nonaca-
demic factor (mainly sports and handicrafts), but were less
likely to progress to a more academic school at age 11, despite
being eligible on academic grounds; suggesting personality or
motivational problems. The finding that preschizophrenic chil-
dren performed poorly at activities involving physical coordina-
tion is consistent with the birth cohort studies and videotapes
of children who later developed schizophrenia [12].

High-risk studies concur showing that 25–50% of children
born to mothers with schizophrenia have developmental abnor-
malities especially poor motor coordination in early childhood
and attention and information processing deficits later [13,14]. This
suggests that developmental problems are at least partly inherited.

Griffiths et al. investigated people with familial (defined as
having at least two family members with schizophrenia who
are first or second degree relatives) and sporadic schizophre-
nia and their first degree relatives for the presence of primary
and integrative signs. Primary signs suggest focal damage to
nuclei and tracts whilst integrative signs suggest abnormal
integration between motor and sensory or sensory and sen-
sory systems, sometimes called disconnection. They found
that people with familial schizophrenia and their relatives
were far more likely to have integrative signs. The sporadic
schizophrenia group, but not their relatives had an increase
of primary signs [15].

David et al. found an association between severe hearing
loss in young males and subsequent schizophrenia (1.81
times higher) [16].

Minor physical anomalies and dermatoglyphic abnormalities
are considered to be markers of abnormal brain development in
the first and second trimester of fetal life. These have been
found in people with schizophrenia [17,18] and their relatives
[19]. Lawrie et al., however, found that although minor physical
anomalies and neurological integrative signs were more com-
mon in high-risk subjects they were not associated with the
development of psychotic symptoms [20].

It would seem then that neurodevelopmental deviance is a risk
factor for schizophrenia, but a relatively nonspecific one. There is
increasing evidence that at least some of the deviance is inherited.

Structural brain abnormality
Numerous studies have shown structural brain abnormalities in
schizophrenia [21]. There is a consensus that the mean size of the
lateral ventricles is larger in people with schizophrenia and to a
lesser extent affective psychosis [22]. Jones et al. demonstrated a

linear trend in the association between lateral ventricle size and
risk of onset of schizophrenia [22]. There does not seem to be a
sub-group with large ventricles, rather ventricular enlargement is
best conceived as a continuous risk factor.

There is also some consistency that cerebral volume is
reduced. A meta-analysis of 58 MRI studies that included 1588
patients with schizophrenia concluded that the mean lateral
ventricular volume was greater than that of controls and the
mean cerebral volume was smaller [23]. The frontal lobes, the
amygdala/hippocampus and the thalamus were all slightly
reduced. Recent methods of analyzing structural MRI images
have particularly implicated the medial temporal region, insula
and anterior cingulate [24,25].

A number of investigators have asked whether relatives of
people with schizophrenia show the same abnormalities. In
the Edinburgh High Risk study, Lawrie et al. reported that
the left amygdala-hippocampal complex and both thalamic
nuclei were significantly smaller in adolescents at high
genetic risk [26]. In time this study will report on whether it
is the individuals with smaller cerebral structures who actu-
ally develop psychosis. One of the largest studies of first
degree relatives, the Maudsley family study, examined
patients, well relatives in families with several members with
schizophrenia and controls. Sharma et al. carried out MRI
scans in patients, well relatives and controls; they further
divided the relatives into those who appeared to be transmit-
ting liability to the disorder, such as a woman who although
well herself, had a schizophrenic father and son [27]. These
so-called ‘obligate carriers’ showed a similar increase in lat-
eral ventricular volume to the patients themselves; other rel-
atives were midway between patients and controls. Stefanis
et al. used the Maudsley Family Study samples to show that
this is not the whole story [28]. They compared hippocampal
volumes in:

• People with familial schizophrenia, but no obstetric
complications (OCs)

• People with schizophrenia with no family history, but severe
OCs

• Controls

Reduction of the left hippocampal volume was associated
with the diagnosis of schizophrenia, but this was accounted for
by the patients with a history of severe PBC; patients from the
familial group did not differ from controls. This study supports
the claim of McNeil et al. claim that decreased hippocampal
volume in schizophrenia is a consequence of hypoxia [29].

It is still not clear whether or what aspects of structural
brain abnormality are causally related to the psychosis or the
consequence of other factors related to both the structural
abnormality and the psychosis.

There is considerable interest in abnormal cerebral laterali-
zation and risk of schizophrenia. Sommer et al. carried out a
meta-analysis of studies on handedness, dichotic listening
and anatomical asymmetry and found evidence for decreased
cerebral lateralization in schizophrenia [30].
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Cognitive risk factors
David et al. also investigated the association between IQ and
the later development of psychosis in a population based cohort
study of nearly 50,000 18 year old male conscripts [31]. By
1983, 195 of the cohort had been admitted to hospital with
schizophrenia and 192 with nonschizophrenic psychosis. There
was a highly significant association between low IQ scores at
conscription and the subsequent development of schizophrenia
(e.g., IQ < 74; OR 8.6). The relationship was linear with risk
gradually increasing as IQ fell at all levels of intellectual ability.
The effect size of the low IQ risk factor exceeded that of known
environmental risk factors and the distribution was left shifted,
rather than bimodal.

Similarly Davidson et al. examined assessment scores for nearly
10,000 16 and 17 year old boys entering the Israeli army [32].
They found that deficits in social functioning, organizational
ability and intellectual functioning predicted later hospitalization
with schizophrenia. There was again a linear relationship
between IQ and risk of schizophrenia.

Low IQ may be a confounder (brain abnormality leads to
schizophrenia and low IQ), but the authors suggest that low
IQ is itself a causal factor increasing the risk of schizophre-
nia. It could act independently or could be one of the means
by which other genetic or environmental influences exert
their effect or both. David et al. suggested possible mecha-
nisms for example, low IQ could compromise information
processing leading eventually to the psychopathology of
schizophrenia or high IQ may be protective.

Many studies have investigated neuropsychological dysfunc-
tion in people with schizophrenia reviewed by Aleman et al.
and Heinrichs et al. [33,34]. Wide-ranging cognitive deficits
especially of memory have been found, but it is difficult to
separate the effects of the disease process, medication and pre-
morbid abnormalities. High-risk and relative studies have clar-
ified the area [35]. The most consistently impaired areas of
function in relatives seem to be in sustained attention, percep-
tual-motor speed, verbal memory and verbal fluency. The
Perth family study confirmed that sustained attention deficits
were marked in subjects with schizophrenia, their first degree
relatives and in at-risk offspring who later developed the disor-
der. The authors suggested sustained attention deficits com-
bined with verbal memory and verbal fluency deficits could be
useful risk indicators for schizophrenia [36].

Urbanization
Urbanization, as an environmental risk factor for schizophrenia
has been intensively studied in recent years with several studies
indicating that being born or brought up in a city is significant
[37,38]. Mortensen et al. used a large Danish cohort of 1.75 mil-
lion people and found that the relative risk associated with
urban birth was 2.40 and established that there is a dose
response relationship for urbanicity in that the larger the town
of birth, the greater the risk [39]. Mortensen and colleagues
pointed out that because so many people are born and live in
cities, a relatively small increase in risk would cause a large

increase in numbers of people with the disease. Indeed, they
calculated that the population attributable risk (PAF) for urban
birth was 34.6%. which compared with 9 or 7% respectively
for having a mother or father who had schizophrenia. Thus, the
effect of urban birth, in population terms was much larger that
the effect of having a relative affected.

The only published study that has been able to separate place
of birth and place of upbringing is still that carried out by
Astrup and Odegard [40]. They found a stronger effect of city
upbringing amongst those who had moved. A recent reanalysis
of the Danish study described above [39] has now addressed this
question. Pedersen and Mortensen used the cohort data and a
comprehensive national registration system that accurately
recorded every change of residence. Schizophrenia risk increased
with increasing number of years (between 0 and 20 years of age)
lived in an urbanized area and with increasing degree of urbani-
zation. Relative risk for those who had spent their entire child-
hood in the capital was 2.75 (95% CI: 2.31–3.28) compared
with 1 for those who had always lived in the most rural areas [41].
This suggests etiological factors of a pervasive and long-term
nature are operating in urbanized areas.

As urban birth and upbringing are strongly correlated with
urban residence at the time of onset it is difficult to be sure
whether the urban risk factor is operating early or around the time
of onset. This question was investigated by Marcellis et al. in the
Netherlands among a cohort of all people born between 1972 and
1978, using a national database that included place of birth and of
residence [42]. Using population and internal migration data, they
characterized the birth cohort as exposed born/exposed resident
(EBER), exposed born/nonexposed resident (EBNR). The rela-
tive risk for narrowly defined schizophrenia was 2.05 for EBNR
and 1.96 for EBER implying that there is no additional risk for
urban residence at the time of onset, above that of urban birth/
upbringing, at least for early onset schizophrenia.

Season of birth
As is well known, there is a small, but significantly increased
risk for schizophrenia and other psychoses among individuals
born in late winter and early spring [43]. The literature was
extensively reviewed by Torrey et al. [44]. The season of birth
excess was recently confirmed by Mortensen in the study
described above, the relative risk associated with winter birth
was 1.11 [39]. McGrath et al. examined the dates of birth of
schizophrenic patients in Queensland and contrasted those
born in Australia with those who were born in Europe [45]. The
latter group showed an excess of births early in the year (the
European spring) while the former group showed the excess
later (in the Australian spring).

A large number of studies have addressed the question of
whether the spring excess could be secondary to exposure to
influenza in utero during the winter. They roughly divide
into half suggesting such an effect and half failing to find this
[46–50]. Recently, Westergaard et al. investigated the putative
link between schizophrenia risk and influenza prevalence
during prenatal life in the Danish cohort of 1.75 million
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people described above [51]. The time period (1950–1988)
included the 1957 epidemic. No association for either sex
was found irrespective of whether influenza exposure was
treated as a categorical or continuous variable.

Since upper respiratory infections are passed on more readily in
major conurbations, researchers have enquired whether the sea-
son of birth effect is greater in urban than rural settings, several
reporting positive results [52,53]. However, the Danish study dis-
cussed above did not find any interaction between urbanicity and
season of birth or urbanicity and exposure to influenza [39,51].

Other studies have raised the question of whether prenatal
exposure to rubella, toxoplasmosis or malnutrition increase risk
of schizophrenia, but these findings need to be replicated [54–57].

Pregnancy & birth complications
Many studies have reported an excess of OCs in individuals
who later develop schizophrenia. Verdoux et al. carried out a
meta-analysis in which they combined the data from 11 differ-
ent research groups who used the Lewis-Murray scale [58]. A
history of OCs was found in excess in those schizophrenics
with onset under 22 years. This finding has been replicated sev-
eral times, most recently by Tye Cannon et al. who showed that
hypoxia-associated OCs significantly increased the odds of
early, but not late onset schizophrenia [59].

Using the same data set as studied by Verdoux, Geddes et al.
reported that the OCs most frequently implicated in schizophre-
nia were premature rupture of membranes, gestational age <37
weeks and use of resuscitation or incubator [60]. Zornberg et al.
have also reported on 693 individuals who were born to a com-
munity sample of women between 1959 and 1966 and followed-
up to age 23 years [61]. Hypoxic ischemia-related fetal/neonatal
complications were associated with an increase in the risk of schiz-
ophrenia and other nonaffective psychoses, 5.75% compared with
0.39% for those not exposed to such complications.

Recently, three large epidemiological studies have come from
Scandinavia. Jones et al. reported a 28 year follow-up of a 1966
Finnish birth cohort [62]. Children with considerable evidence of
perinatal brain damage (especially hypoxia-associated) were 7 times
more likely to develop schizophrenia, while the relative risk associ-
ated with prematurity was only slightly less. This study also found
that those exposed to early childhood viral CNS infections were 5
times more likely to develop schizophrenia than those not exposed.

Hultman et al. linked the Swedish birth register from 1973–
1979 to the nationwide psychiatric in-patient register (up to 21
years) and matched five controls to each case [63]. Schizophrenia
was positively associated with multiparity (OR 2), maternal
bleeding during pregnancy (OR 3.5) and late winter birth (OR
1.4). Amongst males an increased risk was found for babies small
for gestational age (3.2), fourth or more in birth order (3.6) and
whose mothers had bleeding during late pregnancy (OR 4).

Dalman et al. carried out a similar study with some of the
same probands, but compared them to the rest of the birth
cohort [64]. They found pre-eclampsia (RR 2.5), vacuum
extraction (RR 1.7) and congenital malformations (RR 2.4)
were associated with an increased risk of schizophrenia.

Overall there is now some consensus that a range of obstetric
complications are risk factors for schizophrenia particularly early
onset schizophrenia. Hypoxia seems to be the common factor.

Social risk factors
There has been a recent revival of interest in the possible effects
of the social environment on risk for psychosis. This has
stemmed particularly from the evidence that the incidence of
psychosis is very high amongst certain migrant groups and their
children and the lack of satisfactory biological explanations for
this [65–70]. Misdiagnosis, drug abuse and increased neurodevel-
opmental insult have been largely ruled out as possible explana-
tions [71–75]. Genetic predisposition cannot be the explanation
since the increased risk is not shared by the population of origin
[76]. Hutchinson et al. found that morbid risks for schizophrenia
were similar for parents and siblings of white and first generation
African-Caribbean patients [77]. However, morbid risk for sib-
lings of second generation (those African-Caribbeans born in the
UK) psychotic probands was approximately 7 times higher than
that for their white counterparts. This study replicates the work
of Sugarman and Crawfurd and suggests the operation of a social
risk factor present in the UK, but not the Caribbean [78].

Boydell et al. found that the risk of schizophrenia increased
among ethnic minorities in the UK as they formed a smaller pro-
portion of the local population [79]. Janssen et al. found that experi-
ence of discrimination (in nearly 5000 people) predicted the devel-
opment of psychosis 3 years later. Experience of discrimination was
a more powerful predictor than minority status [80].

Van Os et al. found evidence for the influence of the social
environment in The Netherlands [81]. People who were single
had a slightly higher risk of developing psychosis if they lived
in a neighborhood with fewer single people, compared with a
neighborhood with many other single people. The authors
suggested that single status might give rise to perceived (or
actual) social isolation if most other people are living with a
partner. The question of whether social isolation may increase
risk of schizophrenia (or whether a close relationship may be
protective) is also raised by Jablensky, who showed that mar-
riage had a protective effect and that this was not simply a
consequence of better adjusted males being able to marry [82].

Drug abuse
One of the most frequently asked and difficult to answer ques-
tions in this area of research is whether drug misuse, especially
involving cannabis, causes schizophrenia. Andreassen et al.
found that individuals who at age 18 had abused cannabis had
an increased risk of being admitted to hospital with schizophre-
nia over the next 13 years [83]. Consumption of cannabis on
more than 50 occasions by the age of 18 years, was associated
with a six-fold increased risk of later developing schizophrenia;
the dose-response relationship suggested causality.

Evidence that some of the 18 year olds may have been taking
the cannabis as an attempt at self-treatment, came from the
finding that over half of those who admitted to taking cannabis
at age 18 already had a psychiatric diagnosis. However, even
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when these individuals were excluded, cannabis consumption
remained a risk factor for later psychosis. McGuire et al. have
shown that the relatives of individuals with cannabis-associated
psychosis have a particularly high morbid risk of psychosis [72].
Thus, it may be that some individuals abuse cannabis because
they are genetically predisposed to have psychiatric difficulties
and, that it is these individuals among the larger population of
cannabis users who are particularly likely to develop psychosis.

Other illicit drugs are probably important especially amphet-
amines, but this is very difficult to prove due to self-selection of
the user and lack of objective assessment of drug use.

Gene–environment interaction
Schizophrenia appears highly heritable and yet environmental
factors appear to play an important role. The predictive power
of each of the environmental factors is low; the majority of peo-
ple exposed to each of the environmental risk factors never
develop the illness. It is likely therefore that the environmental
factors operate upon genetic risk.

One example of such gene–environment interaction is provided
by Cannon et al. who found that the odds of schizophrenia
increased linearly with the number of hypoxia-associated birth
complications while the odds of being an unaffected sibling
decreased linearly with the number of hypoxia-associated birth
complications [84]. This suggests that part of the genetic vulnera-
bility to schizophrenia is transmitted as susceptibility to the effects
of fetal hypoxia; for example, some individuals may be genetically
predisposed to excititoxic damage if exposed to hypoxia [85].

There are other examples of gene-environmental interaction.
In the Finnish Adoptive Family study, the risk of developing
spectrum disorders was higher in the adopted away offspring of
schizophrenic patients who were exposed to a dysfunctional
adoptive family rearing environment [86]. This study also investi-
gated the putative association between sub-clinical thought dis-
order and family communication deviance by comparing the
adoptees to adoptees who had biological parents without schizo-
phrenia. The adoptees at high genetic risk did not have greater
thought disorder and nor did adoptees (irrespective of genetic
risk) who had been adopted into families with communication
deviance. However, children at high genetic risk who had been
adopted into families with high levels of communication devi-
ance were more likely to demonstrate subclinical thought disor-
der. Therefore, this suggests gene–environment interaction,
those at high risk were more sensitive to their environment [87].
The most recent report from this Finnish study suggests that the
adopted-away offspring may have lower risk than children who
remain with their schizophrenic parents [88]. Similarly, the Dan-
ish-American adoption studies had previously indicated that the
adopted-away offspring had a lower risk of later schizophrenia
than those who remained with their biological parents [89].

Continuum of psychosis
The continuum model of psychosis is now used to describe two
different, but related concepts. The first suggests that there is a
continuum within psychotic disorders and that the categorical

distinctions between disorders, such as schizophrenia and
mania are invalid. Evidence for this came from factor analytic
studies [90–93] and the finding that genetic and environmental
risk factors operate across diagnostic categories [94–96]. The sec-
ond suggests that there is a continuum of psychotic disorders in
the general population. This has recently been investigated by
van Os et al. who interviewed a random sample of over 7000
people. 12.9% had psychotic symptoms that were not clinically
relevant [97]. Morrison et al. also found high levels of perceptual
abnormalities in the general population and that these were
predicted by positive beliefs towards such experiences [98].
These findings imply that clinical presentation of psychosis
might vary as a function not only of symptom presence, but
also other factors for example social support. Furthermore envi-
ronmental factors might interact with the disorder to influence
the severity of the symptoms themselves.

Prediction & prevention
One of the uses of risk factor research is to identify who will
develop the disease and to prevent it.

Some of the risk factors discussed in this article are indica-
tors of risk, for example delayed development. None however,
are specific for schizophrenia or even psychosis as a whole [99].
The sensitivity of any individual or even combination of risk
factors is low, as many people who develop psychotic disor-
ders do not have any risk factors. Prediction may be more fea-
sible in high-risk populations. Even if it were possible to iden-
tify those who are very likely to develop the disorder it is still
not possible at present to prevent it. Work is beginning to
evaluate very early treatment of any prodromal symptoms
with neuroleptics and family interventions.

Other risk factors seem to modify risk, for example experi-
ence of discrimination, low educational achievement and
these might offer opportunities for prevention at a popula-
tion level. As Jones and Tarrant point out, in this context, the
lack of risk factor specificity may be an advantage as any
intervention would have widespread benefits [99]. Theoreti-
cally, for example, improving educational achievement might
decrease conduct disorder, criminality, drug misuse, affective
disorder as well as schizophrenia.

Preventative measures at both individual and population
levels are likely to be prominent in future research.

Conclusion
Research is now proceeding in three directions. The first is to
elucidate the mechanism by which risk factors operate. The sec-
ond is to build coherent models of the way in which different
risk factors interact to influence the disease process. The third is
to find ways of predicting who will develop the disorder with
the ultimate hope of preventing it.

Expert opinion
The past few years have revealed fascinating clues as to what
causes schizophrenia, but the mechanisms are far from clear.
Living in a city and being born in late winter are now firmly
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established risk factors, but why? It is easier to understand why
neonatal hypoxia, developmental delay and markers of cerebral
abnormality, such as minor physical anomalies and neurological
soft signs, are all risk factors, but in a relatively small and non-
specific way. A picture is building up of schizophrenia as an end
state with many contributary etiological factors only some of
which involve neurological damage. Consequently there has
been a recent shift in the focus of risk factor research towards
social and cognitive factors. One of the of the most exciting
areas is based on the theory that the way people think in com-
bination with their experience of life and mediated by their IQ
may lead to the development of psychosis. 

Five-year view
Over the next few years large family studies will report their
findings, this should greatly enhance our knowledge of what is
inherited in schizophrenia. It seems very likely that steps will be
made to understand gene–environment interaction and as a
consequence the mechanisms of action of at least some envi-
ronmental risk factors will be revealed. The focus of epidemio-
logical research has been strongly biological for much of the last
century, social and cognitive risk factors will probably be
increasingly recognized as significant in this one. Finally our
concept of schizophrenia as a disease entity is likely to change,
it is likely that several disease processes will be identified that
converge to form a similar clinical outcome.

Key issues

•  The genetic predisposition to schizophrenia probably comprises a number of genes of relatively small effect, some maybe for 
susceptibility to abnormal neurodevelopment and to environmental hazards.

•  Premorbid language, motor and social impairments are more prevalent in early onset schizophrenia and in children with high genetic 
risk of developing the condition.

•  A recent meta-analysis recently concluded that the mean lateral ventricular volume was greater in people with schizophrenia and 
the mean cerebral volume was smaller. The frontal lobes, amygdala/hippocampus and thalamus were all slightly reduced.

•  Risk of schizophrenia gradually increases as IQ falls at all levels of intellectual ability and the effect size of the low IQ risk factor 
exceeds that of known environmental risk factors. Low IQ might compromise information processing leading eventually to the 
psychopathology of schizophrenia or high IQ may be protective.

•  The most consistently impaired areas of neuropsychological function associated with schizophrenia seem to be in sustained 
attention, perceptual-motor speed, verbal memory and verbal fluency.

•  A recent large study found that the relative risk of schizophrenia associated with urban birth was 2.40 and established that there is 
a dose response relationship for urbanicity in that the larger the town of birth, the greater the risk. The season of birth (late winter) 
excess was also confirmed, but no evidence of a role for influenza was found.

•  There is now some consensus that a range of obstetric complications, possibly mediated by hypoxia, are risk factors for psychosis, 
particularly early onset schizophrenia.

•  Social isolation may be a risk factor for schizophrenia and this may partly explain the excess of psychosis amongst single people and 
some minority groups.

•  A large study found that consumption of cannabis on more than 50 occasions by the age of 18 years, was associated with a six-fold 
increased risk of later developing schizophrenia; the dose response relationship suggested causality.
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