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Abstract

Background: Urban birth and upbringing show consistent associations with psychotic illness but the key urban
exposures remain unknown. Associations with psychotic-like experiences (PEs) are inconsistent. These could be
confounded by common mental disorders associated with PEs. Furthermore, associations between PEs and urban
exposures may not extrapolate to psychotic disorders such as schizophrenia.

Methods: Annual cross-sectional surveys among first year Chinese undergraduates 2014–2019 (n = 47,004). Self-
reported, hierarchical categorisation of psychosis: from psychoticism, paranoid ideation, schizotypal symptoms,
nuclear syndrome using SCL-90-R, to clinical diagnosis of schizophrenia. Depressive symptoms using PHQ 9.
Dissociative symptoms and posttraumatic stress disorder (PTSD) measured using PCL-C. Etiological factors of family
history and childhood disadvantage. We studied effects of urban birth, urban living and critical times of exposure in
childhood on psychosis phenotypes.

Results: Associations with urbanicity were found only after adjustments for depression. Urban birth was associated
with paranoia (AOR 1.34, 1.18–1.53), schizotypal symptoms (AOR 1.59, 1.29–1.96), and schizophrenia (AOR 2.07, 1.10–
3.87). The same phenotypes showed associations with urban residence > 10 years. Only schizophrenia showed an
association with urban exposure birth-3 years (AOR 7.01, 1.90–25.86). Child maltreatment was associated with both
psychosis and depression. Urbanicity measured across the total sample did not show any associations with
demography, family history of psychosis, or child maltreatment. Sensitivity analysis additionally adjusting for
dissociative symptoms and PTSD showed the same pattern of findings.
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Conclusions: Urban birth and urban living showed a hierarchical pattern of increasing associations from paranoid
ideation to schizotypal disorder to schizophrenia, confirming that associations for psychotic experiences could be
extrapolated to schizophrenia, but only after adjusting for confounding from depression, dissociative symptoms and
PTSD. Several etiological factors were the same for psychosis and depression. Future studies of PEs should adjust for
confounding from common mental disorders and dissociative symptoms. Effects of urbanicity on psychosis were
not explained by demography, family history of mental disorder, or child maltreatment.

Keywords: Urbanicity, Schizophrenia, Psychotic-like experiences, Etiology

Background
Being born and growing up in an urban environment are
among the most consistently reported associations with
schizophrenia and other forms of psychosis [1–5]. Meta-
analysis has shown a pooled OR for psychosis of 2.39
(95% CI 1.62–3.51) compared to rural environments [6].
However, there is still no consensus on what the key ex-
posures are in the urban environment which increase
psychosis risk. Possibilities include stress caused by
physical and social environmental factors, gene-
environment interactions, environment-environment in-
teractions, and biological effects of factors such as pollu-
tion and infections. Timing of exposure is important
because it may give some indication of what the key ex-
posures are. For example, whether the exposure occurs
before birth, during critical periods of brain development
particularly infancy, or cumulative effects of total time of
exposure from birth to early adulthood. Urban birth
could implicate exposures in utero such as maternal in-
fections or birth trauma; exposures in infancy could also
include infections, environmental pollution, or quality of
parental care on the developing brain; prolonged expos-
ure from birth to early adulthood could implicate cumu-
lative effects of each of these and a range of additional
factors, environment-environment, or gene-environment
interactions. A further question is whether these urban
exposures impact on the full range of phenotypic expres-
sion of psychosis, from psychotic-like experiences (PEs)
to schizophrenia.
China is an important location for studying urbanicity

because it has undergone the most rapid process of
urbanization of any country from the mid-twentieth cen-
tury onwards. Surveys have found consistently higher
prevalence of schizophrenia compared to other regions
worldwide [7]. This is thought to be increasing [8] but is
not confirmed. In the past, most prevalence studies in
China showed highest rates of schizophrenia and most
other mental disorders in rural rather than urban areas
[9, 10] associated with poverty and inequalities in access
to healthcare [11]. More recently, this pattern has chan-
ged with prevalence studies corresponding increasingly
to western countries [12] and most probably corre-
sponding to population shift and encountering new ex-
posures in an urban environment. Studies of PEs have

shown inconsistency. Urban birth was associated with
high but not low levels of PEs in a representative sample
of young adult men, particularly among those currently
living in an urban environment [13]. In contrast, a study
of undergraduates found rural birth/upbringing associ-
ated with PEs, together with female gender and child-
hood trauma [14]. However, this study did not adjust for
symptoms of common mental disorders.

Does depression confound the urbanicity-psychosis
association?
One explanation for inconsistency could be that PEs can
be the outcome of severe depression, anxiety, and dis-
sociative symptoms as well as being on a continuum
with psychotic illness such as schizophrenia [15–20].
PEs modify clinical and functional severity of depression
resulting in poorer course and outcome [15, 20]. Expos-
ure of non-psychotic conditions such as depression to
genetic and environmental risk factors is associated with
more severe, non-psychotic psychopathology, which in
turn is associated with greater probability of psychosis
[21, 22]. Furthermore, it has been argued that individuals
with PEs are more likely to develop mood disorders ra-
ther than psychotic disorder [17], although community
studies have not consistently shown this.
If rural birth were associated with risk factors more

strongly associated with co-occurring depression, incon-
sistency in findings for associations with PEs may be de-
termined by whether studies controlled for confounding
by depression when investigating associations between
PEs and urbanicity.
The aims of this study were to investigate 1) associa-

tions between level of urbanicity of place of birth and
the outcome of different phenotypic expression of
psychosis measured using PEs and a clinical measure of
schizophrenia, 2) associations between length of expos-
ure to an urban environment and psychosis, 3) associa-
tions between critical timing of exposures to the urban
environment between birth and 15 years, and 4) whether
demographic, family history of mental disorder, and
child maltreatment were associated with urbanicity to
account for these associations. For each of these aims,
we investigated associations before and after adjustments
for depressive symptoms.
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Methods
Participants
The Sichuan University Students Study is an ongoing in-
vestigation into mental health problems associated with
stress factors in student life, risk factors preceding uni-
versity entry, and their impact on academic performance
and mental health. All freshmen are invited annually to
complete a questionnaire on-line, with a follow-up sub-
sample at 1 year. The first year cross-sectional study
sample was used for this investigation and included male
and female respondents, 2014–2019. After excluding
those who gave incomplete information, 47,004 were in-
cluded, an 84.1% response rate.

Measures
Urbanicity
All participants were asked about their birthplace. We
used a six-level rating method previously used by Mor-
tensen and colleagues [23] ranking from countryside,
township, county-level city, prefecture-level city, to pro-
vincial capital city and municipality in China. In this
study, we combined levels 1 and 2 (most rural), 3 and 4,
and 5 and 6 (most urban).
Participants were asked about their age at time of any

moves between the different levels rural-urban during
their upbringing, from birth to 15 years. To assess the
cumulative exposure of an urban environment, we calcu-
lated total time spent at level 3 until age 15 years and
compared them with participants who had never spent
time at level 3 during their upbringing.
To assess the effects of critical timings from birth to

15 years old of urban level 3 residence, we divided the
15 years into three periods of 5 years, from birth to 5
years, 5 to 10 years, 10 to15 years. For each period, we
divided subjects into three groups of 0 years, 1 to 3 years,
4 to 5 years, and compared the latter two to participants
who never spent time at level 3.

Psychosis phenotypes
We created categorical psychosis phenotypes as a hier-
archy of severity from psychotic experiences measured
by psychoticism and paranoid ideation, psychotic symp-
toms measured by schizotypal symptoms and nuclear
syndrome symptoms, and finally a clinical diagnosis of
schizophrenia. We used the Symptom Checklist-90-
Revised (SCL-90-R) [24] to measure four categorical
phenotypes of psychosis. It has shown reliability among
both the Chinese general population [25] and university
students [26]. Firstly, we used the two symptom dimen-
sions relevant to psychosis, including the 10 items in the
psychoticism and 6 items in the paranoia subscales to
create categories using mean plus 2 times standard devi-
ation (SD), where a student with scores above this cutoff
were considered to present with categories of

psychoticism and paranoid ideation. We next created
two additional categorical psychosis measures showing
closer similarity to clinical phenotypes used in clinical
practice. These were based on a previously developed
SCL-R-90 sub-scale [27]. Instead of using a cut-off based
on continuous scores, we re-coded SCL-R-90 items as
symptoms, present when scoring 2 (“moderate” self-
reported severity) or above for (i) Schizotypal symptoms
(including items 8, 18, 43, 68, 76, 77, 83 and 88, shown
in supplementary material) were present when there
were ≥ 5 of 8 items rated ≥2. (ii) Schizophrenia Nuclear
Syndrome was present when there is ≥3 of 4 items rated
≥2 (including items 7, 16, 35 and 62, shown in supple-
mentary material).
Finally, we asked participants if they had ever con-

sulted a medical practitioner and received a clinical diag-
nosis of schizophrenia.

Depression and dissociative symptoms
The Patient Health Questionnaire-9 (PHQ-9) Depres-
sion module of the Primary Care Evaluation of Mental
Disorders (PRIME-MD) diagnostic instrument for com-
mon mental disorders measured Depressive symptoms
over the past 2 weeks [28]. Depressive symptoms were
used to adjust for confounding. The posttraumatic stress
disorder (PTSD) CheckList-Civilian Version (PCL-C)
measured dissociative and PTSD symptoms [29]. This
measure was introduced into the annual student surveys
in 2016 which meant that the sample size was smaller
for students completing this and depression measures
(see Supplementary file).

Etiological risk factors
Participants were asked if first degree relatives had been
diagnosed with severe (psychotic or non-psychotic) men-
tal disorders.
Participants self-reported childhood adversities using

Childhood Section of the Chinese World Mental Health
Initiative Composite International Diagnostic Interview
[30, 31], including loss of parent through divorce or
death, experience of physical, sexual abuse, or neglect
before 16.

Statistical analysis
We used logistic regression to examine the association
between urban exposures and 5 binary psychosis pheno-
types. Three categories of urban exposures were in-
cluded, urban birth, urban upbringing for the first 15
years, and urban upbringing for every 5 years. Logistic
regression is also used to assess the co-occurrence of
etiological risk factors and their association with psych-
osis phenotypes. Tables were adjusted for age, sex (and
PHQ9 score). Results were presented with odds ratios
(ORs) and 95% confidence interval (CI). Statistical
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significance was set at α = 0.05. All analyses were carried
out using R Version 3.3.2. We carried out a sensitivity
analysis using a smaller subsample to test the effects on
our findings of adding PTSD and dissociative symptoms
to our adjustments for depression (see Supplementary
file).

Results
Mean age of the student population was 18.19 years (SD
0.91), 50.1% were male, most Han Chinese (89.8%), with
family backgrounds having high or medium level earn-
ings (85.1%).
Table 1 shows associations between the most rural

level 1 as reference and other levels of birth-place, with
level 3 the most urban, for five categorical phenotypes of
psychosis. Psychoticism showed significant negative as-
sociations with levels 2 and 3. However, these were at-
tenuated and no longer significant after adjusting for
depressive symptoms. Neither paranoid ideation or
schizotypal symptoms showed associations with any level
before adjustments for depression, but afterwards
showed increasing odds of association from levels 2–3.
There were no associations with Nuclear syndrome.
Clinical diagnosis of schizophrenia showed the highest
odds of association among the five phenotypes, but only
at urban level 5 and only following adjustment.
Table 2 shows associations between cumulative expos-

ure to an urban environment at level 3 and the psychosis
phenotypes. For ease of presentation, associations before
adjustment for depression are not shown. However,
none of the following findings were observed until ad-
justment. Participants with no exposure to level 3 be-
tween birth and 15 years were reference. Overall length
of exposure using a continuous measure over a total of
15 years showed significant associations with schizotypal
symptoms and clinical diagnosis of schizophrenia. Cu-
mulative effects of exposure between 6 and 10 years im-
pacted on paranoid ideation, and between 11 and 15
years on Schizotypal symptoms and Schizophrenia.
There were no effects of cumulative exposure over time
on psychoticism or nuclear syndrome.
Table 3 shows associations between critical timings of

exposure to the urban environment at level 3 between
birth and 15 years, observed within three time frames of
5 years. Unadjusted findings are not presented in this
Table. However, none of the following findings emerged
before adjusting for depression: no associations were
found for any time periods over the 15 year time span
for either paranoid ideation, schizotypal symptoms, or
nuclear syndrome. A negative association emerged be-
tween psychoticism and critical timings of exposure of
between 1 and 3 years during the third 5 year period.
Clinical diagnosis of schizophrenia showed strongest

association with exposure occurring only during the first
3 years following birth.

Urbanicity and other risk factors for psychosis
Table 4 shows associations between putative etiological
risk factors and the five psychosis phenotypes before and
after adjusting for depressive symptoms. All associations
showed some degree of attenuation in the table after ad-
justment, except associations with male sex which be-
came stronger and significant in the case of
psychoticism. Following adjustment, associations were
no longer significant between psychoticism and ethnic
minority status, low family income, and family history of
non-psychotic disorder; between paranoid ideation and
family history of psychosis; schizotypal symptoms and
male sex, family history of psychosis, loss of parent, and
sexual abuse; nuclear syndrome and low family income.
Table 5 shows the associations between other putative

risk factors for psychosis (demographic, family history as
a proxy for genetic risk, and child maltreatment and dis-
advantage) and the three measures or urban exposure
we found associated with one or more phenotypic ex-
pressions of psychosis in Tables 1, 2 and 3. Considering
the other risk factors first, male sex was associated with
low family income, physical abuse and neglect, and nega-
tive associations with family history of non-psychotic
disorder and sexual abuse; ethnic minority with low fam-
ily income, parental loss and neglect; low family income
with family history of psychosis, loss of parent, physical
abuse and neglect; family history of psychosis with phys-
ical abuse and neglect; family history of non-psychotic
illness with loss of parent, physical and sexual abuse,
and neglect; loss of parent with physical abuse and neg-
lect; physical abuse with sexual abuse and neglect; and
sexual abuse showed a negative association with neglect.
The three urban exposures tended to show consistency

in their associations with other risk factors. Urban living
for a total 10–15 years, urban living during 1–5 years of
age, and urban birth each showed negative associations
with male sex, ethnic minority status, low family income,
sexual abuse, and neglect. Urban birth was negatively as-
sociated with family history of psychosis and sexual
abuse. Urban living for 10–15 years was negatively asso-
ciated with sexual abuse and positively associated with
family history of non-psychotic disorder. Urban living
between age 1–5 years was also associated with family
history of non-psychotic disorder.
Tables S1–5 show changes to our findings after add-

itionally adjusting for PTSD and dissociative disorder.
However, these were small and all trends were in the
same direction as before. Overall, this additional sensi-
tivity analysis served to strengthen our conclusions but
at the same time was based on wider confidence inter-
vals in our adjusted analyses.
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Discussion
Our study showed that in this student sample urban
birth was associated with increased odds of paranoid
ideation, schizotypal symptoms, and a clinical diagnosis
of schizophrenia. Length of time living in an urban en-
vironment had a cumulative effect on schizotypal symp-
toms, clinical schizophrenia and, to a lesser extent,
paranoid ideation. However, this only manifested after
10 years or more of exposure. Only a clinical diagnosis
of schizophrenia showed an association with a critical
timing of exposure to an urban environment: during
early years following birth, between 1 and 3 years. This
would suggest that schizophrenia was possibly associated
with key urban exposures whilst in utero and soon after
birth. However, there was a further effect among those
who continued to live in an urban environment for 10
years or more, irrespective of whether they had been
born there, possibly suggesting a different type of expos-
ure. Correspondingly, a previous Chinese study of effects
on PEs found an interaction between urban birth and
time spent in an urban environment.12

Similar but increasingly weaker trends were found for
effects of urbanicity, including urban birth and length of
time living in an urban environment, on schizotypal
symptoms, followed by paranoid ideation, but no effects
on psychoticism or nuclear syndrome. Our findings
therefore suggested a cumulative and dose-response ef-
fect of unknown urban exposures acting around the time
of birth and influenced by further prolonged exposure to
an urban environment. Furthermore, we observed in-
creasing odds of association with increasing severity of
the psychosis phenotype, from paranoid ideation, which
was not uncommon in the sample, to schizotypal symp-
toms which were uncommon, to clinical schizophrenia
which was rare.
These findings confirmed that associations between

urban exposures and psychotic symptoms could be ex-
trapolated to schizophrenia, but these associations only
emerged after we had adjusted for depression, dissocia-
tive symptoms and PTSD.

Confounding by depression, dissociative symptoms and
PTSD
We are not aware of a previous study which has specific-
ally investigated effects before and after adjustments for
symptoms of common mental disorders when investigat-
ing associations between urbanicity and psychosis. Sig-
nificant associations only emerged after statistical
adjustments in our models, suggesting our initial find-
ings which found no associations with urbanicity were
due to negative confounding from depressive symptoms.
Depression is more prevalent among those born in rural
areas in China [9–11, 32]. Our initial findings could
therefore be explained by most PEs in this student

sample being largely associated with depression and not
therefore on a continuum with schizophrenia.
Negative associations with male sex showed trend rever-

sal after adjustment. An association with psychoticism be-
came significant. These findings also suggest that initial
associations were confounded by depressive symptoms,
which are more common in women, and correspond to
findings that non-affective psychosis is explained by
underlying differences in neurodevelopmental alterations
which are more common among men [33].
Although we found significant associations between

urbanicity and a clinical diagnosis of schizophrenia, this
emerged only following adjustments for depression. Be-
cause the prevalence of students reporting a diagnosis of
schizophrenia was low, this suggests two possible expla-
nations: firstly, young adults with impaired cognitive
abilities who are at increased risk of developing schizo-
phrenia and psychotic conditions with poorer prognosis
tend to be excluded from entry to university, or decide
not to apply. Secondly, most who experience psychotic
symptoms along a continuum with schizophrenia show
co-occurring depressive symptoms and may be difficult
to differentiate from those along a depression con-
tinuum. This form of psychosis in students would
present with fewer negative and disorganization symp-
toms and less developmental impairment [17, 34]. Cor-
respondingly, these same characteristics were identified
in earlier clinical research with students with schizo-
phrenia [35].

What is the urban exposure?
Our findings of co-occurrence of urbanicity and other
putative risk factors do not tell us what the urban expo-
sures were which increased the risk for psychosis in this
sample. However, they do tell us what they were not.
There was no evidence that exposures of urban birth,
urban living between 1 and 3 years, or living in a city for
10 years or more were associated with ethnic minority
status, low family income, family history of psychosis,
experiences of loss of parent, physical abuse, sexual
abuse, or neglect – social environmental and proxy gen-
etic factors previously found associated with increased
risk of schizophrenia [36]. Although childhood maltreat-
ment was associated with certain psychosis phenotypes
in our study, corresponding to previous findings [37],
these associations were considerably attenuated follow-
ing adjustment for depression. Depression is also an out-
come of maltreatment [38].
Several other etiological factors we measured were risk

factors for both depression and non-affective psychosis.
Taking together the associations we observed between
psychosis phenotypes and risk factors, and the interrela-
tionships independently observed between the risk fac-
tors, these suggest that although social environmental
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and genetic factors did increase risk of psychosis in this
sample, they were not involved in the mechanisms
whereby urbanicity increased psychosis risk. Urbanicity
and other etiological risk factors therefore operated in-
dependently of each other.
It is unclear why a family history of non-psychotic dis-

order showed associations with both urban living for
more than 10 years and urban exposure age 1–3 years,
but not with urban birth. However, these effects were
relatively weak and the numbers were small. Secondly,
this could merely represent a sample effect whereby stu-
dents who were resident in cities during childhood
tended to come from families with higher incomes. The
combination of family income and living in an environ-
ment with better access to mental health specialists
meant that family members with non-psychotic illness
were more likely to receive a diagnosis and treatment.
It is also possible that the unusual and somewhat con-

flicting findings of negative associations in the total sam-
ple between urbanicity and family history of psychosis
were a generational effect through migration. Psychosis,
which has previously been shown to have higher preva-
lence in Chinese rural areas, would make it less likely for
a rural family to migrate successfully to an urban area
and find work whilst caring for a psychotic family mem-
ber. Following adjustment, there were no associations
between family history of psychosis and any of the
psychosis phenotypes, suggesting confounding by de-
pression. Despite small numbers of students who re-
ported clinical schizophrenia and nuclear syndrome to
draw any final conclusions, it was surprising that none
reported any family history of either psychotic or non-
psychotic mental disorder in the case of schizophrenia,
and only one for nuclear syndrome. Associations with
other phenotypes showed trends for both family history
of psychosis, as expected, together with non-psychotic
illness, although these were attenuated following adjust-
ments. It is possible that whatever the urban exposures
were, they were somehow related to non-psychotic ill-
ness among family members. This could have been the
result of psychological stress or some other social envir-
onmental factor impacting on the family after moving to
a city, prior to or around the participants’ birth rather
than a genetic effect. However, it is more likely ex-
plained by the aforementioned sample effects, with dif-
fering sub-types of psychosis, and where co-associated
depression and psychotic symptoms [17, 34] are more
predominant among students [35].

Strengths and limitations
Our large sample with low refusal rate allowed us to test
associations with risk factors that were relatively rare.
Our sample of students constituted cognitively intact
young adults in the age range of early risk for transition

from psychotic experiences to clinical psychosis. How-
ever, a high-functioning sample of university students
meant we had excluded a dimension of important risk
factors associated with poor premorbid adjustment, par-
ticularly cognitive impairment, more likely to result in
negative and disorganisation symptoms in the expression
of non-affective psychosis [17, 34]. Nevertheless, we still
found categorical, phenotypical expression of psychosis
in our sample, corresponding to diagnoses of non-
affective psychosis.
One important limitation of the study is the use of

SCL-90-R to measure psychosis, particularly in the psy-
choticism and paranoid ideation phenotypes. Most
current research defines PEs as ‘positive’ symptoms of
hallucinations, delusions and thought disturbances,
whereas the PEs measured using SCL-90-R are mainly
based on what would might be classified as schizotypy.
Furthermore, several items can be regarded as relational
aspects of depression, such as poor self-confidence and
somatization/neuroticism. Nevertheless, we did not find
associations with nuclear syndrome symptoms despite
specifically selecting ‘positive’ items to create this pheno-
type. Furthermore, adjustment for depressive symptoms
is likely to have revealed independent associations with
PEs captured by the SCL-90-R.
Other limitations include the use of self-report instru-

ments for all measures of psychopathology. We did not
interview participants to confirm whether those with
categorical representations of psychosis had actually pre-
sented with clinical psychosis. Sample effects and small
numbers reporting could explain lack of association be-
tween psychosis phenotypes and family history of severe
mental disorder.

Conclusions
We confirmed previously observed associations between
urban birth, living 10 years or more in an urban environ-
ment, and phenotypic expression of psychosis, demon-
strating a hierarchical trend of increasing odds of
association from phenotypes of psychotic experiences, to
psychotic symptoms, to schizophrenia. Only schizophre-
nia showed a specific association with urban exposure
occurring in the first 5 years following birth. Import-
antly, none of these findings would have been revealed
without adjusting for depression (and in our sensitivity
analysis for dissociation and PTSD), indicating that fu-
ture studies should similarly control for confounding
from symptoms of common mental disorders. Whether
this new finding in a Chinese sample means that this ef-
fect is exclusive to China can only be determined by fur-
ther study in other countries, particularly developing
countries. However, with increasing urbanization and
the majority of Chinese now living in urban environ-
ments, and with growing evidence that schizophrenia is
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associated with an urban environment in China [8, 12],
our suggest that our study corresponds to previous stud-
ies of urbanicity in western countries.
Possible explanations for these findings are that the

psychosis phenotypes we investigated in this student
sample are associated with two differing domains of etio-
logical risk factors and associated mechanisms: firstly,
those which are co-associated with both psychosis and
depression but are not on a continuum with schizophre-
nia. These included genetic loading for both psychotic
and non-psychotic disorder, but also stressful life events
and poverty which are more prevalent among persons
born in rural areas in China [39] and where the pheno-
typic expression of psychosis overlaps with symptoms of
common mental disorder, particularly depression. Sec-
ondly, an unknown urban exposure, or exposures, which
impact primarily on psychotic and not on depressive
symptoms. These are unique to, or have their greatest
impact in the urban environment and on persons born
in the city. In the case of schizophrenia, those who spent
their first years after birth in the city.
The timing of these exposures, together with their

level of impact, are more supportive of effects from bio-
logical factors in the urban environment rather than ei-
ther genetic loading or the social environment. These
could include effects of factors such as pollution in rap-
idly industrialising cities [40] or effects on brain develop-
ment from infections in utero or during infancy [41].
Our findings did not tend to support environment x en-
vironment interactions occurring within the process of
urbanicity. The overall lack of any associations in this
student sample between urbanicity and adverse social
environment during childhood was striking. However,
such interactions could be involved for co-associated de-
pression and PEs along a depression continuum [42].
Furthermore, our findings did not strongly support gene
x environment interactions in this sample. Nevertheless,
this possibility should be excluded in further representa-
tive, population studies.
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