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Background and Hypothesis: Using data from the EU-GEI
Work Package 2 (EU-GEI WP2) programme, we sought
to test several hypotheses related to gaps in our knowl-
edge of associations between childhood adversities and
psychosis.
Study Design: EU-GEI WP2 comprises incidence and
case–control studies of first-episode psychosis con-
ducted in 17 sites in 6 countries. In each site, over 2-year
periods, we identified and collected relevant data from
individuals aged 18-64 with a first-episode psychosis
and with no history of psychosis. Missing data were
imputed. We used multi-level logistic regression to test
our hypotheses.

Study Results: In total, 1071 cases and 1497 controls were
included. We found variations in the prevalence and
the magnitude of associations between any adversity
and psychosis by place (eg, odds ratios ranged from 0.4
[Cuenca, Spain] to 12.1 [Madrid, Spain]). The weighted
percentages reporting adversities in control samples
were associated with site incidence rates (eg, 3+ adver-
sities: Spearman’s rho 0.56, P .025). We found variations
in the magnitude of associations by sex (eg, effect of
physical and sexual abuse stronger among women),
by age of exposure, and by severity and frequency
of adversities (eg, largest odds ratios for adversities
involving hostility, threat, and violence).
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Conclusions: Variations across populations in prevalence
and effects of adversities may contribute to variations
in rates of psychosis. Variations in effects by sex and
age of onset may point to sex-specific mechanisms and
to developmentally sensitive periods. Adversities involv-
ing severe threat, hostility, and violence may have the
largest effects on risk of psychosis.

Key words: clusters of adversity; threat; hostility; violence;
population rates.

Introduction
A substantial body of research has found consistent evi-
dence of an association between childhood adversities
and psychoses, with odds ratios typically in the range
of 2-4.1–6 In recent years, this research has deepened
to examine more fine-grained aspects of these associa-
tions, generating novel insights on cumulative and syn-
ergistic effects,7,8 gene–adversity correlation and interac-
tion,9,10 mediating biological and psychological mecha-
nisms,11–17 and associations with diagnosis and specific
symptoms.18–22

However, a recent review of 585 studies since 2010 high-
lighted several limitations that characterize much of the
research to date.23 First, there is a lack of conceptual clarity.
Various terms and concepts have been used to describe the
experiences being studied, often interchangeably, including
adversities, trauma, maltreatment, and victimization, typi-
cally with no clear justification, theoretical or otherwise, or
definition. This hinders comparability and contributes to a
lack of conceptual clarity and inconsistencies in the terms
used to refer to similar experiences. Second, most studies
have focused on a narrow range of experiences, eg, sexual
and physical abuse, reflecting what has been termed a child
maltreatment–centered approach.24 This focus means that
other social adversities, such as parental death and sepa-
ration, domestic violence, bullying, violence and discrimi-
nation, and poverty, have received relatively less attention.
Third, there has been limited consideration of whether the
effects of adversities vary by sex. This is important. There
are well-documented differences between boys and girls in
the type and frequency of adversities experienced (eg, sexual
abuse more common among girls25) and some evidence that
effects vary by sex (ie, stronger effects among girls/women
compared with boys/men).26,27 Given this, analyses testing
hypotheses about differences by sex should, arguably, be
routine in all studies of adversity and psychosis. Fourth,
other dimensions of adversity, such as timing, frequency, and
severity, have not been routinely considered. This limits our
understanding of complex ways in which adversity is linked
to psychosis over the course of development. Variations in
experience along these dimensions may partly explain why
only a fraction of those exposed to adversities ever develop
a psychotic disorder. It is plausible, for example, that it is
frequent, severe adversities occurring at developmentally

critical stages that have the most profound and enduring
effects on psychological and biological processes that may
underlie the emergence of psychosis. We found some evi-
dence to support this in analyses of data from a study in Lon-
don, UK, but these findings require replication and exten-
sion.28 Fifth, most studies have focused solely on adversities
and not examined the potential protective (or resilience)
effects of positive experiences and relationships, either in
general or as modifiers of the effects of adversities. The
challenge with examining protective factors, for example,
social supports, in mitigating the effects of adversities is
that data are often not refined enough. For example, the
measure of support does not relate to the time period in
which the adversity occurred.29 However, there is value in
testing hypotheses concerning the general protective effects
of social supports and other positive experiences, given these
may promote good mental health and thereby reduce overall
risk. In this study, we sought to address the gaps identified
here by testing several related hypotheses (see below).

What has been studied in more depth is the relation-
ship between childhood adversities and the phenomenology
of psychosis.18 Broadly, this line of research suggests that
childhood maltreatment is associated with more positive and
affective symptoms. It is therefore plausible that variations in
presenting symptoms and diagnosis, in part at least, reflect
differences in exposure to the varied risks for psychosis, and,
as with sex, this suggests studies should routinely examine
this in analyses by stratifying by diagnosis.

At a population level, the extent, nature, co-occurrence,
and meaning of childhood adversities vary by context,
by social group, and over time.30 Adversities are socially
patterned, reflecting wider structural inequities that both
increase risk of exposure and limit access to material and
other resources that may mitigate their effects.31 Here,
eco-social theories of health, which situate individual
and interpersonal experiences within historical and social
context, are relevant.32 This means that the effects and
impacts of adversities on risk of psychosis are likely to vary by
place, group, and over time. Indeed, there is some evidence
that this is the case for other risks, such as cannabis use,33

and this points to the importance of considering variations by
place in the distribution, effects, and impacts of adversities
and other risks. However, we are not aware of any studies
that have compared the effects and impacts of childhood
adversities on psychosis in multiple contexts simultaneously,
using the same concepts and methods.

Here, we present analyses of data from the multi-site
EU-GEI Work Package 2 (WP2) programme34 on childhood
adversities that sought to replicate previous studies and, for
the first time, test hypotheses related to the gaps in under-
standing noted above by considering a wide range of adversi-
ties (ie, challenging contexts, situations, and experiences that
may be stressful or traumatic), cumulative effects, and vari-
ations by sex, diagnosis, and place, and by type, frequency,
age of exposure, and severity. Specifically, we sought to test
the following 5 hypotheses:
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(H1) Each form of adversity will be associated with
increased odds of psychotic disorder.

(H2) Odds of psychosis will increase with each additional
adversity reported.

(H3) The effects of each adversity will vary by sex (ie,
greater for women) and diagnosis (ie, greater for affective
psychoses)

(H4) The effect of any adversity on odds of psychosis and
the prevalence of any adversity will vary by site, with preva-
lence in controls (ie, proxy population estimate) positively
correlated with incidence of psychosis.

(H5) The effects of each adversity will be greatest for more
severe and frequent exposure and when first experienced at
a younger age (ie, 0-11 years)

Methods
EU-GEI WP2 is a population-based incidence and case–
control study of first-episode psychosis conducted in defined
catchment areas in 17 sites in 6 countries (England, Nether-
lands, France, Spain, Italy, Brazil) over a 5-year period (2010-
2015).34

Sample
In each site, we sought to identify all individuals aged 18-
64 years and resident in the catchment area who presented
to mental health services for a first time with a psychotic
disorder (ICD-10 codes F20-29 and F30-33 [with psychotic
symptoms]) during, on average, two-year study periods (ie,
incident cases). All who met these inclusion criteria were
invited to participate in the case–control arm of the study,
and informed consent was sought. Exclusion criteria were:
evidence of psychotic symptoms precipitated by an organic
cause (ICD-10: F09); transient psychotic symptoms resulting
from acute intoxication (F1X.5); severe learning disabilities,
defined by an IQ less than 50 or diagnosis of intellectual
disability (F70-F79); and insufficient fluency of the primary
language in each site to complete assessments. Simultane-
ously, in each site, we recruited controls with no history
of psychosis from the populations at risk using a mix of
random and quota sampling to improve the extent to which
samples reflected the age, sex, and ethnic composition of the
population at risk.

Data Collection (1) Childhood Adversities
We collected data on 13 indicators of childhood adver-
sities and 3 indicators of loneliness and social support
(Supplementary Materials: Appendix 2; see Figure 1 for
list of indicators) before age 17 years using the Childhood
Experience of Care and Abuse (CECA) Questionnaire,
expanded to include sections from the full CECA Interview
Schedule on household discord, psychological abuse, phys-
ical abuse, sexual abuse, and bullying.35,36 The expanded
sections probed occurrence, severity, frequency, and age
at first of exposure. All ratings were made by researchers
based on concrete descriptions of experiences. Severity

Figure 1. Main Effects for Each Adversity (Present vs. Absent) on
Outcome (Case–Control Status) (See Supplementary Table S3 for
Full Data). ∗Adjusted for age, sex, ethnicity, IQ, parental history
of psychosis, and parental social class at birth. †95% confidence
interval line truncated, upper limit: 4.06.

was rated on a 4-point scale: none, some, moderate, and
marked, with the exception of household discord, which
included an additional point to capture domestic violence.
See Appendix 3 for definitions. Of note, the highest severity
ratings require the occurrence of physical violence and
intense and pervasive abuse. Frequency was rated as never,
rare (once or twice), occasional (more than twice, less than
monthly), frequent (monthly), or very frequent (weekly) and
dichotomized for analyses into frequent (monthly or more
often) versus other (less than monthly). Age at exposure
was defined as age at first occurrence of adversity and
dichotomized for analyses into 0-11 years old (childhood)
and 12-16 years old (adolescence). In CECA ratings, there
was a high level of interrater reliability among researchers
across sites (kappa: 0.82).34 For the expanded sections, we
used life-course interview techniques, including anchoring
by key dates, to aid recall.

Data Collection (2) Demographic, Clinical, and Other
Data
We collected data on demographic characteristics, parental
social class at birth, and social circumstances using the Med-
ical Research Council (MRC) Sociodemographic Schedule.37

Ethnic group was self-ascribed and coded into 7 categories to
enable comparisons across sites: ie, White majority, Black,
Mixed, Asian, North African, White minority, and other.
Social class was defined according to the European Socio-
Economic Classification38 system (interrater reliability:
kappa 0.81).34 We collected symptom data using semi-
structured interviews in each site; these data were used to
complete the Operational Criteria Checklist for Psychotic
and Affective Disorders39 (interrater reliability: kappa
0.70),34 from which we derived DSM-IV and ICD-10 diag-
noses for cases. Diagnoses were grouped into schizophrenia,
other non-affective psychoses, and affective psychoses. Age
at onset was assessed and estimated using the Nottingham
Onset Schedule. We collected information on participants’
family history of mental illness using the Family Interview
for Genetic Studies.40 For analyses, parental history of
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psychosis was used as a proxy for genetic risk. We collected
neurocognitive data using the WAIS-Shortened,41 from
which we derived an IQ score.

Ethics
All procedures were approved by the relevant local ethics
committees (Supplementary Materials: Appendix 1). All par-
ticipants gave written informed consent.34 All procedures
contributing to this work comply with the ethical standards
of the relevant national and institutional committees on
human experimentation and with the Helsinki Declaration
of 1975, as revised in 2008.

Missing Data
To handle missing data, we used multiple imputation by
chained equations.42,43 The imputation models included all
variables in the main analyses and several auxiliary vari-
ables. Post-imputation analyses combined estimates across
25 imputed data sets using Rubin’s rule.44

Analyses
With imputed data, we used multilevel logistic regression,
with random intercepts at the site level to account for the
hierarchical structure of the data (ie, individuals clustered
within sites), to estimate odds ratios with 95% confidence
intervals. In all analyses, we estimated unadjusted and
adjusted odds ratios, first controlling for age, sex, and
ethnicity and then for age, sex, ethnicity, IQ, parental
history of psychosis, and parental social class at birth. We
estimated odds ratios for each adversity separately. We
did not adjust any models for other adversities to avoid
issues with collinearity, given each adversity was strongly
associated with others.

For H1, we estimated main effects for adversities, both
overall (ie, 0 vs. 1 or more adversities; with sensitivity
analyses for 0-2 vs. 3 or more adversities presented in
supplementary tables) and for each adversity. For overall
effects, sensitivity analyses using 0-2 vs. 3 adversities enabled
us to examine the implications for our findings of using
a higher cut point to create a binary variable for exposure
to adversity. For H2, we created an index of childhood
adversity, counting the number of adversities participants
reported, and estimated odds ratios (1) for each level (with
0 adversities as the reference category) and (2) for the
average increase in odds of psychosis for each additional
adversity. For H3, we estimated effects for each adversity by
sex, fitting interaction terms to logistic regression models,
and by diagnosis (ie, controls vs. non-affective and affective
psychoses separately). For H4, we fit interaction terms for
any adversity (ie, 0 vs. 1 or more) × site to logistic regression
models and used likelihood ratio tests to assess variation
by site in the effect of any adversity on odds of psychosis.
Extending this, we then examined associations between
the prevalence of adversities (ie, any, 3 or more, and any
at moderate or marked severity) among controls in each
site, a proxy for population prevalence, and incidence rates

(see Jongsma et al45). We first estimated unweighted and
weighted prevalences of adversities among controls in each
site. To weight estimates, we generated post-stratification
weights to adjust for differences by age, sex, and ethnic
group between our control samples and the population
at risk in each site.46 We then estimated correlations
between prevalences of adversities and incidence rates using
Spearman’s rank order correlations. For H5, we estimated
main effects for each level of severity, frequency, and age at
first exposure (ie, 0-11 vs. 12-16 years) for the adversities we
assessed in more detail.

Analyses were conducted using Stata MP version 16.0.47

Results

Sample
During the study periods, across all sites, 1130 individuals
with a first-episode psychosis (41% of 2774 incident cases)
and 1497 controls provided informed consent to participate
in the case–control arm of the programme. We excluded
cases from the Paris site (n, 36) where no controls were
recruited and we excluded cases with an onset of psychosis
before age 17 (n, 23), giving a final analysis sample of 1071
cases and 1497 controls. By sex, the control sample was
broadly representative of the populations at risk in each site;
by age, the control samples tended to be younger; and by
ethnic group, there was variation by site in how represen-
tative control samples were but not in a consistent direc-
tion (Supplementary Table S1). The proportions of miss-
ing data on most variables were generally small, including
each indicator of adversity (ie, less than 5% for cases and
controls), with the exceptions of: any adversity for cases
(8%); parental social class for cases (13%), parent history
of psychosis for cases (13% and controls (11%); and IQ for
cases (38%) and controls (32%) (see Supplementary Table S2a
and S2b). In line with established associations, compared
with controls, cases were younger and comprised more men,
more from minoritized ethnic groups, more with lower lev-
els of education, more unemployed, and more with a par-
ent with a history of psychosis (Supplementary Table S2a
and S2b). Around 49% of cases met criteria for a diagnosis
of schizophrenia, 22% for other non-affective psychosis, and
28% for an affective psychosis.

Main and Cumulative Effects (H1-2)
Overall, around 88% of cases (n, 869) reported 1 or more
adversity vs. around 80% of controls (n, 1156; adj. OR 1.61,
95% CI 1.22-2.13) (Figure 1; Supplementary Table S3). There
was variation in both frequency of exposure and magni-
tude of effect for each adversity (Figure 1; Supplementary
Table S3). The most commonly reported adversities were
changing school (39% of controls; 46% of cases) and house-
hold discord (38% of controls; 49% of cases) and the least
common was being in care (1% of controls; 6% of cases).
In fully adjusted models, the weakest associations were for
exclusion from school (adj. OR 1.18, 95% CI 0.80-1.74), phys-
ical abuse (adj. OR 1.21, 95% CI 0.95-1.54), and parent died
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Figure 2. Number of Adversities and Psychotic Disorders (See
Supplementary Table S5 for Full Data). Note (1) the number of
adversities entered as a continuous variable: fully Adj. OR 1.25
(95% CI 1.18-1.33); for each additional adversity, odds of psychotic
disorder increase by, on average, around 25%.

(adj. OR 1.26, 95% CI 0.87-1.82) and the strongest was for
psychological abuse (adj. 2.27, 95% CI 1.68-3.06). Cases were
more likely to report having been lonely (adj. OR 2.37, 95% CI
1.88-3.00) and less likely to report having close peer (adj. OR
0.55, 95% CI 0.44-0.70) or adult (adj. OR 0.56, 95% CI 0.45-
0.69) confidants (Figure 1; Supplementary Table S3).

Among cases and controls, most forms of adversity
tended to be associated with other forms of adversity
(Supplementary Table S4) and we found strong evidence
of a cumulative effect, such that odds of psychosis increased
in linear fashion with each additional adversity reported
(Figure 2; Supplementary Table S5). For example, after
adjusting for putative confounders, each additional adversity
was associated with, on average, a 25% increased odds of
psychosis (adj. OR 1.25, 95% CI 1.18-1.33).

By Sex, Age, and Diagnosis (H3)
By sex, for some adversities, unadjusted odds ratios were
higher for men vs. women (ie, neglect, P for interaction .007);
for others, the unadjusted odds ratio were lower for men
(ie, physical abuse, P for interaction .016; more tentatively,
sexual abuse, P for interaction .27); and for the remaining
adversities, there were no differences. When adjusted for
potential confounders, the noted differences were attenu-
ated slightly (Supplementary Table S6). By diagnosis, there
were some differences, but these did not converge to sug-
gest a consistent pattern of associations. That is, for some
adversities, the odds ratios were modestly higher for those
with a non-affective psychosis vs. affective psychosis (ie,
parent died, in care, physical abuse); for bullying, the odds
ratio was modestly lower; and for the remaining adversities,
there were no clear differences by broad diagnostic group
(Supplementary Table S7).

By Site (H4)
There were marked variations across the sites in the pro-
portion of cases and controls reporting any adversity and

modest variations in the estimated effect of any adversity,
3 or more adversities, and a count of adversities on odds
of psychosis (Figure 3; Supplementary Table S8a and S8b).
For controls, the proportion reporting any adversity ranged
from 55% in Valencia, Spain, to 94% in London, UK. For
cases, the proportion reporting any adversity ranged from
60% in Cuenca, Spain, to 97% in London, UK and 100%
(n, 14) in Puy De Dome, France. Further, in unadjusted
models, odds ratios varied widely from 0.4 in Cuenca to
12.1 in Madrid, with most falling between around 1.5 and
4.0. When we fit interaction terms for adversity by site to a
logistic regression model, there was weak evidence that this
variation was greater than expected by chance at P .05 (F
1.66, P .056). However, in some sites, samples were small
and confidence intervals were wide, indicating a lack of
precision in estimates. Similar patterns were evident for 3 or
more adversities; however, when we modeled the number of
adversities as a count variable, variation across sites was less
marked (ie, unadj. ORs from 1.12 to 2.01; test for interaction:
F 1.07, P .380). Further, these are unadjusted odds ratios.
It was not possible, given the number of adversities, the
number of sites, and the sample sizes in some sites, to provide
meaningful and comparable fully adjusted odds ratios by site
or estimates of the prevalence and effects of specific forms of
adversity by site.

In EU-GEI, we observed an 8-fold difference in incidence
rates across sites.45 Tentatively, we found some evidence that
incidence rates tended to be higher in areas with a high pro-
portion reporting any, multiple, and severe adversities (eg, 3
or more adversities: Spearman’s rank order correlation 0.56,
P .025) (Figure 4; Supplementary Table S9). For example,
the sites with the highest incidence (London, adj. IR 45.8
per 100 000; Val De Marne, adj. IR 41.5 per 100 000; Ams-
terdam, adj. IR 38.5 per 100 000) had the highest weighted
proportions of controls reporting any, multiple, and severe
adversities (eg, any moderate severe adversity: London, 58%;
Val de Marne 48%; Amsterdam, 54%). This noted, there were
also several sites with high weighted proportions reporting
adversities and relatively low incidence rates (eg, Cambridge
[UK] and Palermo [Italy]).

By Severity, Frequency, and Age of Exposure (H5)
We next narrowed our focus to 5 forms of adversity on
which we collected more detailed information concerning
severity, frequency, and age at first exposure (household
discord, psychological abuse, physical abuse, sexual abuse,
and bullying).

In unadjusted analyses, we found that the odds of psy-
chosis tended to be greatest for the most severe levels of expo-
sure (Table 1). That is, compared with controls, cases were
around 2-3 times more likely to report witnessing domestic
violence and experiencing physical and sexual abuse and
bullying of marked severity. By contrast, for other levels
of severity, odds ratios were more modest (ie, Moderate,
ORs < 2.0; Some, ORs < 1.4). For psychological abuse, odds
ratios were around 2 for all levels of severity. In fully adjusted
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Figure 3. (a) Adversity Score by Site (See Supplementary Table S8a
for Full Data). Note (1) odds ratios express the estimated increase
in odds of psychosis for each additional adversity. Note (2) odds
ratios range from 1.12 (Palermo) to 2.01 (Puy de Dôme), indicating
an increase in odds of psychosis of around 10%-100% for each
additional adversity. Note (3) interaction by site: F 1.07, P .380. (b)
Severe adversity score by site (see Supplementary Table S8b for full
data). Note (1) odds ratios express the estimated increase in odds of
psychosis for each additional moderate or marked adversity. Note
(2) odds ratios range from 0.96 (Palermo) to 2.92 (Puy de Dôme),
indicating an increase in odds of psychosis of around 10%- 100%
for each additional adversity. Note (3) interaction by site: F 1.17,
P .287.

models, these patterns and effects remained, with minimal
attenuation, for each form of adversity, with the exception
of physical abuse. For physical abuse, odds ratios reduced to
around 1.3. Considered together, there was a clear trend of
increasing odds of psychosis with increasing severity, ie, adj.
OR for exposure to any of the 5 adversities: Mild, 1.22 (95% CI
0.89-1.68); Moderate: 1.81 (95% CI 1.41-2.33); Marked: 2.59
(95% CI 1.92-3.49).

Similar, but slightly weaker, patterns were evident for
frequency of exposure, ie, a general tendency for higher
odds of psychosis for frequent (monthly) exposure relative
to infrequent (less than monthly) exposure (Supplementary
Table S10), with the possible exception of bullying. The fully
adjusted odds ratio was 2.10 (95% CI 1.67-2.66) for frequent
exposure to any of the 5 adversities compared with 1.39 (95%
CI 1.01-1.93) for infrequent exposure.

Figure 4. (a) Scatter plot: Incidence rates by percentage of controls
reporting any adversity. (1) Spearman’s rank order correlation: rho
0.55 (P .0029). (2) Pearson’s correlation: r 0.53 (P .034). b. Scatter
plot: Incidence rates by percentage of controls reporting 3 or more
adversities. (1) Spearman’s rank order correlation: rho 0.56 (P .025)
(2) Pearson’s correlation: r 0.64 (P .007). (c) Scatter plot: Incidence
rates by percentage of controls reporting any moderate or marked
adversity. (1) Spearman’s rank order correlation: rho 0.64 (P .009).
(2) Pearson’s correlation: r 0.65 (P .007).

Finally, there was some evidence that the effects of each
adversity varied by age of first exposure (Supplementary
Table S11). For household discord, psychological abuse, and
sexual abuse, earlier age of first exposure (0-11 years) was
associated with modestly greater increased odds of psychosis
than later exposure (12-16 years). For example, early first
exposure to sexual abuse (age of 11 and younger) was associ-
ated with a near 2-fold increased odds of psychosis (adj. OR
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1.88, 95% CI 1.22-2.89) and later first exposure (age 12 and
older) was associated with, at most, a modest ∼50% increased
odds (adj. OR 1.45, 95% CI 0.82-2.57). For bullying—and to a
lesser extent for physical abuse—the opposite was observed,
that is, a greater effect for first exposure during adolescence
(ie, 11 or younger: adj. OR 1.81, 95% CI 1.40-2.34; 12 or older:
adj. OR 2.25, 95% CI 1.66-3.04).

Discussion
Our findings deepen our understanding of the relationship
between childhood adversities and psychosis in several novel
and important ways. In addition to replicating previous
studies (H1, H2), we found: the frequency and magnitude
of effects of each adversity varied (H1, H2); effects of
some adversities varied by sex (H3); the magnitude of
overall effects and the prevalence of adversities in source
populations varied by place, with tentative but novel
evidence that these variations were positively correlated
with the incidence of psychosis (H4); and effects varied by
severity, frequency, and, to a lesser extent, age of exposure
for some of the 5 sub-types of adversity examined in more
detail (H5).

Methodological Considerations
There are several methodological issues to consider. Recent
research has found that prospective and retrospective assess-
ments of childhood adversity identify different groups of
people.48 This illustrates the challenge of accurately captur-
ing exposure to childhood adversities and the potential for
current mental state to influence retrospective recall of past
experiences. This is especially problematic for case–control
studies as cases may be more likely to recall past adversities
than controls. In addressing this, others have pointed to the
consistency in reported associations between adversity and
psychosis, irrespective of study design.6 In this study, we
collected information on adversities using a well-validated
semi-structured interview, using life interview techniques,
to elicit concrete descriptions of experiences that were rated,
conservatively, by trained researchers using standard crite-
ria. Further, we found that the odds ratios were highest for
the most severe experiences. These are profound, deeply
traumatic, and unambiguous experiences that are unlikely to
be forgotten or only recalled in light of subsequent outcomes.

A similar issue concerns control recruitment. In each
setting, we sought to recruit control samples that were rep-
resentative of the source population from which cases were
identified. To achieve this, a mixture of random and quota
sampling was used, with the specific approach tailored to
what was feasible in each setting. However, it is possible that
individuals who had experienced past adversities were less
likely to take part, consequently underestimating the preva-
lence of adversities in source populations. We used post-
stratification weights to account for selection bias related to
age, sex, and ethnic group, but this only partially addresses
this issue. Further, in settings where the number of controls

was small, estimates of the prevalence of adversities in source
populations are less precise. Caution is therefore needed in
interpreting setting-specific findings and in drawing infer-
ences about connections between the prevalence of adversi-
ties in a population and rates of psychosis.

In final models, we adjusted for several potential con-
founders, including household socio-economic position at
birth (parental social class), cognition (IQ), and genetic risk
(history of parental psychosis). These are imperfect mea-
sures that may not fully account for confounding by these
variables. This noted, previous studies that have used more
comprehensive measures of these constructs have not found
evidence of substantial confounding, for example, gene–
adversity correlation.9 We did not adjust for cannabis use
and adult adversity and socio-economic position as these
may be on causal pathways between childhood adversity and
psychosis. However, it is also possible that use of cannabis
early in adolescence may be associated with subsequent
experiences of adversity within our period of observation (ie,
before age 17) and, as such, partly confound the observed
associations between adversities and psychosis. Our choice
may therefore underadjust estimates, adding an important
consideration in the interpretation of our findings, especially
where odds ratios are modest (ie, <1.5; eg, physical abuse).

Childhood Adversities and Psychosis (1)
These considerations noted, the weight of evidence is that
childhood adversities are associated, to varying extents,
with an increased risk of psychosis, particularly when these
cluster.2,4,6,23 This constitutes an important insight into
the developmental backgrounds against which psychosis
emerges for many, that is, backgrounds characterized by
exposure to several interconnected adversities spanning
multiple levels and domains: neighbourhood, household,
school, and peer relationships.

We further found some variations by sex. In line with
some previous reports (eg,26,27,49), we found that women
were more likely to report physical and sexual abuse and that
odds ratios were greater for women than for men. A recent
meta-analysis of 183 studies reported an overall odds ratio for
sexual abuse of 2.7 for women and 1.8 for men,6 strikingly
similar to our findings (ie, 2.6 vs. 1.9). There are several
plausible mechanisms that may account for these differences
(eg, experiences are more threatening for girls/women), and
these may account for some of the differences by sex in
presentation (eg, more affective and positive symptoms).20,25

Intriguingly, we also found that neglect was more strongly
associated with odds of psychosis in men. Prachason et al,49

in their study of childhood adversities and psychopathology
in a general population sample, found that neglect was asso-
ciated with a range of symptoms, including paranoia, specif-
ically in men. Further, in their recent review, Comacchio
et al25 found that childhood abuse was more often associated
with affective and positive symptoms among women and
more often associated with negative symptoms and poorer
cognitive performance among men. These findings suggest
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variations by sex in the prevalence and effects of different
adversities may contribute to some of the differences by
sex in the manifestations of psychosis. This noted, previous
findings on differences by sex are mixed6 and there is con-
sequently a need for some caution. Further, we did not find
any variations by diagnosis; however, this may reflect our use
of broad diagnostic categories and more refined analyses by
symptom dimensions may be more informative.18

Childhood Adversities and Psychosis (2)
Well-established variations in rates of psychosis by place,
social and ethnic group, and over time50 may reflect varia-
tions in the distribution and effects of causal factors in spe-
cific populations at particular times. In this study, we found
that the distribution and effects of adversities varied by set-
ting and that there was a modest positive correlation between
the prevalence of adversities and the incidence of psychosis
in each setting. We found similar patterns and associations
in our analyses of EU-GEI socioeconomic deprivation and
cannabis data33,45,51; together, these findings suggest that
environments that act as reservoirs of greater social adversity
shape population-level rates of psychosis.

There was variation in the magnitude of odds ratios by
type of adversity. Crudely, odds ratios were small to mod-
est (ie, <1.5) for adversities related to household depriva-
tion and upheaval (eg, money problems, parental separation,
change of school) and modest to strong (ie, >1.5) for adver-
sities related to maltreatment and threat (eg, psychological
and sexual abuse, bullying), with the exception of physical
abuse. Further reinforcing this, in more fine-grained anal-
yses, we found that severe and frequent adversities were
most strongly associated with psychosis, with some indica-
tions that effects for some adversities depended on age of
first exposure. To make this concrete, on the CECA severity
scale, the highest rating captures experiences that involve
extreme levels of threat, hostility, and violence, including
assault and injury; coercion, humiliation, and cruelty; and
threat to life. One in 4 of those with a psychotic disorder
in our samples reported at least 1 adversity at this level
of severity compared with just over 1 in 10 in our control
samples. These findings broadly replicate what we found in
a smaller sample in London (UK)28 and align with findings
from other studies that suggest risk of psychosis is especially
high among those who experience the most extreme forms of
sexual abuse52 and among those who, in adulthood, experi-
ence discrimination,53 threatening life events,54 and hostile
family environments,53,55 and who live in areas with high
levels of crime, social fragmentation, and poverty.56 There
are plausible mechanisms via which these adversities may
increase risk. Persistent exposure to threat and uncertainty
may impact on physiological,57 immune,58 and emotional59

responses and on cognitive processes and schema15 in ways
that establish vulnerabilities to psychosis. For example, at
a psychological level, intense and chronic experiences of
threat may lead to anxiety, helplessness, dissociative experi-
ences, and the development of tendencies to see or anticipate

threat in neutral situations (ie, paranoia)—and, ultimately,
to the development of affective symptoms, hallucinations,
and persecutory delusions.11,13,21

Others have adopted a different approach and sought to
aggregate adversities into a single construct (eg, part of the
“exposome”).60 This approach is valuable in summarizing
the overall effect of adversities on risk of psychosis and
can provide a simple metric capturing environmental expo-
sures for use in studies of mechanisms, interactions, and
prediction. We did this to an extent in creating an index of
adversities and examining cumulative effects. However, our
more detailed analyses suggest that critical nuances may be
lost in this approach, with the consequence that findings
may be misleading and of limited value in informing targeted
prevention strategies and interventions. Another alternative
approach that may further clarify how adversities cluster to
increase risk is latent class analyses, which can be used to
identify sub-populations characterized by distinct probabili-
ties of exposure to a range of risks. However, as far as we are
aware, no such studies of adversities and psychotic disorders
have been reported.

Implications
There may be multiple causal pathways to the development
of psychosis, and these may include a sociodevelopmental
pathway in which exposures to social adversities across the
life course are the salient causes.2,61 Our findings elaborate
on this, suggesting some specificity for adversities involving
threat, hostility, and violence, especially when occurring
at developmentally critical stages, and tentatively indicate
that eco-social contexts or niches characterised by high lev-
els of threat, social fragmentation, isolation, and substance
use may underlie high rates of psychosis in some popu-
lations. This is speculative. The association we observed
between the prevalence of adversities and rates of psychosis
was modest, at most, with considerable uncertainty in esti-
mates in some settings because of small sample sizes. This
said, given that any pathway to psychosis likely involves
complex interactions between an array of causal factors,
associations between the prevalence of any given risk factor
and population rates of psychosis are likely to be modest.
Further research is needed to test, refine, and challenge the
tentative implications proposed here.

These caveats noted, our findings illustrate the importance
of context-specific data on the prevalence and impacts of
risks. Focusing on how particular risk and protective fac-
tors combine and interact in specific historical and social
contexts is of considerable value for better understanding
the nature and determinants of psychoses and for devel-
oping effective strategies for prevention, service delivery,
and intervention tailored to local settings. For example, in
ecological contexts where there are high levels of disadvan-
tage and adversity, irrespective of causal connections, many
more who present to services with a psychotic disorder will
do so against a background of poverty and developmental
trauma. This points to the need, in such contexts, for more
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services and interventions tailored to these challenges, to the
lived experiences of trauma that many with psychosis have
endured.
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