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Background and Hypothesis: Previous studies have shown
a robust relationship between childhood adversity and sub-
sequent psychotic symptoms. However, the role of familial
risk factors underlying this relationship remains largely
unclear. Here, we tested whether offspring childhood ad-
versity and postnatal maternal psychopathology mediated
the relationship between maternal childhood adversity and
offspring psychotic experiences. Study Design: N = 3068
mother-offspring dyads were included. Maternal history
of childhood adversity was retrospectively assessed using
the Childhood Trauma Questionnaire during pregnancy.
Maternal psychopathology was assessed during and after
pregnancy. Twenty-four offspring childhood adversities
were assessed by maternal interview when the child was 10
years old. Offspring psychotic experiences were examined
using self-report at 14 years. Structural equation mediation
models were conducted to explore whether maternal post-
natal psychopathology and offspring childhood adversities
sequentially mediated the relationship between maternal
childhood adversity and offspring psychotic experiences.
Analyses were adjusted for sociodemographic confounders.
Study Results: Maternal history of childhood adversity
was associated with offspring childhood adversities (f =
0.12, 95% CI: 0.09 to 0.16). Offspring childhood adversity
mediated the association of maternal childhood adversity
with offspring hallucinations (B, . . .= 0.008, 95% CI:
0.002 to 0.014, proportion mediated = 16.3%) and delu-
sions (B, .. .. cireet = 0-006, 95% CI: 0.000 to 0.012, propor-
tion mediated = 13.1%). Conclusions: Intergenerational
transmission of childhood adversity can be considered of

relevance in the etiology of psychosis vulnerability and can
potentially serve as a modifiable risk factor.
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Introduction

A growing body of literature suggests that parental ad-
verse childhood experiences can influence offspring
development and future health. The concept of this in-
tergenerational trauma postulates that exposure to ad-
verse childhood experiences affects parents to such a
degree that their offspring might also be afflicted by this
familial post adversity state.! Animal research has sug-
gested that early life adversity can lead to behavioral
changes in the offspring that can persist across several
generations.>? Most research in humans so far has fo-
cused on maternal childhood adversity, and although
the majority of mothers who have been exposed to child-
hood adversity do not pass on this risk to their children,*
research has highlighted that maternal exposure to child-
hood adversity can have negative effects on offspring
mental health.® Systematic reviews have suggested that
maternal history of childhood adversity can lead to mal-
adaptive parenting practices®’ and mental health diffi-
culties, which often persist after their child’s birth,>® and
could, in turn, increase the risk of offspring exposure
to adverse childhood experiences. However, few studies
have explored whether intergenerational transmission
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of childhood adversity extends its risk on offspring
mental health in early adolescence’'®—an important
developmental window of risk—or have jointly mod-
eled maternal psychopathology and offspring childhood
adversities as potential mediating routes of intergener-
ational risk. As recently recommended in the review by
Sideli et al., studies should focus on longitudinal pro-
spective data with adequate assessments at different time
points to establish temporal links between exposure, me-
diator, and outcome.!

Few studies have explored the role of intergenera-
tional vulnerability to adversity in the context of psy-
chosis spectrum symptoms. Childhood adversities have
been identified as one of the most robust risk factors for
psychosis,'>!* which is supported by many studies in the
general population'#'® as well as clinical samples.'>? This
implies a continuity of risk for psychotic symptoms on a
spectrum of severity ranging from common subclinical
hallucinations and delusions to clinical—less prevalent—
psychotic disorders.?*? Youth with psychotic experiences
are at increased risk for poorer long-term outcomes, in-
cluding psychotic and nonpsychotic mental disorders, re-
duced quality of life, and suicidal behavior,? 2 warranting
more research into modifiable risk factors for psychotic
experiences. Although previous work has identified child-
hood adversity as a robust (and potentially modifiable)
risk for psychotic experiences in youth,!” the role of fa-
milial risk factors in this relationship is still unclear. More
specifically, although other studies have explored the rela-
tionship between intergenerational transmission of child-
hood adversity with the development of internalizing and
externalizing problems, it remains unresolved whether in-
tergenerational transmission of childhood adversity pre-
cedes the development of psychotic experiences in young
people.

Using data from a large prospective population-based
cohort, this long-term follow-up study investigated the
potential intergenerational transmission of childhood
adversity between mothers and offspring in association
with offspring psychotic experiences in adolescence. This
study starting in utero with follow-up in adolescence util-
ized comprehensive structural equation models with se-
quential mediation analysis, modeling direct and indirect
paths between maternal childhood adversity, maternal
postnatal psychopathology, offspring childhood adver-
sity, and offspring psychotic experiences, while adjusting
for relevant sociodemographic and clinical confounders.
Whereas many studies on psychotic experiences focused
on hallucinations only, the current study had data on both
hallucinatory and delusional experiences available. We
hypothesized that maternal childhood adversity would
be associated with more postnatal maternal psychopa-
thology, which would then be associated with greater ex-
posure to offspring childhood adversity and this would
subsequently relate to more offspring psychotic experi-
ences. Postnatal maternal psychopathology and offspring
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childhood adversities were each treated as mediators,
both separately and in a sequential manner (figure 1).

Methods

Population

This study was embedded in the Generation R Study,
a prospective population-based birth cohort study
from Rotterdam, the Netherlands. The Generation R
Study follows participants from fetal life towards adult-
hood, and more detailed information can be found else-
where.?”” This study was approved by the Medical Ethical
Committee of the Erasmus Medical Center Rotterdam
and written informed consent and assent were obtained
from parents and children, respectively. Two separate—
but overlapping—final samples were used that were
different in size because the questionnaire assessing de-
lusions was sent after the questionnaire assessing hallu-
cinations, this led to a higher non-response (see figure 2
for a flowchart). While n = 3068 participants had com-
plete data on child-reported hallucinatory experiences, n
= 2560 participants had complete data on child-reported
delusional experiences. Loss to follow-up analyses are
presented in the Supplement.

Measures

Exposure

Maternal Childhood Adversity During pregnancy, fre-
quency and severity of traumatic experiences of mothers
during their childhood were measured with the 34-item
short version of the Childhood Trauma Questionnaire
(CTQ) collected at 20 weeks gestation.”® The scale com-
prised 5 subscales, ie, physical abuse, sexual abuse, emo-
tional abuse, physical neglect, and emotional neglect.
The CTQ is a validated self-report questionnaire which
is widely used in retrospective studies of childhood
maltreatment. Mothers rated CTQ items on a 5-point
Likert-type scale to indicate the extent to which each
item was true for them before age 18 years. The CTQ
has demonstrated good test-retest reliability.* In the
current study, the weighted total score was calculated if
missingness did not exceed 25%. The internal consistency
for the CTQ total score was o = 0.92 in this sample. The
items and their endorsement in this sample are shown in
Supplementary table S1.

Outcomes

Child Psychotic Experiences Hallucinations Hallucinatory
experiences were examined using the Youth Self-Report
when children were 14 years of age. This questionnaire
consisted of 2 items: (1) I hear sounds or voices that ac-
cording to other people are not there, (2) I see things that
other people think are not there, which were selected on ap-
propriateness for capturing hallucinatory experiences.'>*
These items were rated on a 3-point Likert scale, namely
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Fig. 1. Structural equation mediation model of associations of maternal childhood adversity with offspring hallucinatory (A) and
delusional (B) experiences, mediated through maternal postnatal psychopathology and offspring childhood adversity. Path coefficients
are standardized and presented with 95% confidence intervals. Paths were adjusted for sociodemographic covariates and maternal
prenatal psychopathology. Fit indices for hallucinations model: CFI = 0.997, TLI = 0.985, RMSEA = 0.017. Fit indices for delusions
model: CFI = 0.996, TLI = 0.981, RMSEA = 0.017. Please note that maternal postnatal psychopathology and offspring childhood
adversities were each treated as individual mediators as well as sequential mediators as demonstrated by the paths above. CFI,
comparative fit index; RMSEA, root mean square error of approximation; TLI, Tucker—Lewis index.

Maternal Childhood Trauma
Questionnaire data available

n=4882
No data available
- n=948
Child adversities interview age 10 years
data available
n=3934
No data available No data available
1= 866 n=1374
Child hallucinations age 13 years Child delusions age 13 years
data available data available
n=73068 n=2560
- Postatal BSI available in n = 2266 - Postnatal BSI available in n = 1922

Fig. 2. Flowchart.

(0) not at all, (1) a bit or sometimes, and (2) clearly or  evaluate 6 different types of delusional experiences: (1)
often. Because of skewness and few items, this sum score ~ Have other people ever read your thoughts? (2) Have
was dichotomized into absent (score = 0; n = 2670, 87.0%)  you ever believed that you were being sent special mes-
and present (score > 0, coded 1; n = 398, 13.0%). sages through television or radio? (3) Have you ever
Delusions At age 14 years, delusions were assessed  thought you were being followed or spied on? (4) Have
using self-reported questionnaire items derived from  you ever felt as though your body had been changed
the Kiddie Schedule for Affective Disorders and  in some way that you could not understand? (5) Does
Schizophrenia (K-SADS3!3%). Six items were used to  somebody have the power to control your mind or body
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(like a robot)? (6) Have you ever believed you are an
important person or have special gifts other people do
not have? These 6 items were adapted for self-report
and resemble similarly worded questions from other
studies.”> Moreover, these questions have previously
been used in another ethnically diverse cohort from the
Netherlands.* Children responded on a 3-point scale to
what extent they agreed with an item: No (0), Yes, prob-
ably (1), and Yes, certainly (2). A sum score of the 6
delusion items was calculated and treated continuously
in our analyses.

Potential Mediators

Offspring Childhood Adversities When children were on
average 10 years, primary caregivers (mothers in 96% of
cases) were asked by a trained interviewer whether their
child had experienced any of 24 potential childhood ad-
versities, eg, parental divorce/separation, death of a loved
one, and physical or sexual maltreatment.** In case of an
endorsed event, the child’s age at the adverse event was
registered. Also, mothers were asked whether the distress
caused by each event was “none,” “a little,” “moderate,”
or “alot.” Only events with at least “moderate” or “a lot”
of impact were coded as adversities in the present ana-
lyses. These were then summed to generate a continuous
score, with higher scores indicating having been exposed
to a higher number of adversities. Prevalence of each
childhood adversity is reported in Supplementary table
S2.

Maternal Psychopathology Continuous scores of ma-
ternal psychopathology were collected prenatally (at 20
weeks gestation) as well as at 2 months postnatally with
the Brief Symptom Inventory (BSI),* a validated self-
reported continuous measure of 53 items encompassing
a spectrum of psychiatric symptoms. The BSI encom-
passes several syndrome scales, including somatization,
obsession-compulsion, interpersonal sensitivity, depres-
sion, anxiety, hostility, phobic anxiety, paranoid ideation,
and psychoticism. Both prenatal and postnatal BSI scores
were available in smaller subsamples and missing data
were imputed using full information maximum likelihood
(ML) estimation. Postnatal BSI scores were treated as a
mediator in the structural equation models. In sensitivity
analyses, prenatal BSI scores were treated as a covariate
to adjust for earlier maternal mental health problems and
to account for potential recall bias as the CTQ was ad-
ministered concomitantly.

Covariates The following covariates that have previously
been associated with psychotic experiences, were taken
into consideration in the current analyses.?! Child age and
sex were obtained from medical records. Maternal age at
intake and marital status were obtained from self-reported
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questionnaires. National heritage of the child and mother
were considered as European-descent when both parents
were born in Europe, while participants were classi-
fied as non-European if at least one of the parents was
born outside Europe. Maternal education was assessed
through a self-reported questionnaire during pregnancy
and defined by the highest attained educational level and
classified into low/medium (primary school or lower or
lower/intermediate vocational training) or high (higher
vocational education and university).

Statistical Analyses

Correlations were calculated between study variables.
First, regression analyses were conducted to examine
the individual associations between study variables of
interest. These analyses were adjusted for covariates (in-
cluding maternal prenatal psychopathology), which were
imputed for missingness using multiple imputation with
the mice package in R.% Logistic regression was per-
formed when offspring hallucinatory experiences (di-
chotomous) were the outcome. Linear regression was
performed in all other association analyses, in which case
variables were square root transformed to approximate a
normality of the distribution and z-transformed to pro-
vide standardized regression estimates.

Next, mediation analyses were conducted (figure 1).
In a single model, we tested the independent mediating
effects of offspring childhood adversity and maternal
psychopathology, as well as the hypothesized combined
(ie, serial/sequential) pathway in which maternal child-
hood trauma would relate to postnatal psychopathology,
which would in turn be associated with offspring child-
hood adversities, and subsequently relate to offspring
psychotic experiences. Analyses were performed using
the lavaan structural equation modeling package in
R software.’’” In one comprehensive serial mediation
model, individual regression paths were modeled for the
following associations: (1) between exposure (maternal
childhood adversity) and outcome (child psychotic ex-
periences, the ¢ path); (2) between exposure and the 2
mediators (maternal postnatal psychopathology and
offspring childhood adversity) as well as between the 2
mediators (ie, the a paths); and (3) between the medi-
ators and the outcome, controlling for exposure (ie, the
b path). The indirect effect was calculated as the product
of the a and b paths and this indirect effect was sub-
tracted from the total effect (ie, the ¢ path) to calculate
the direct effect (ie, the ¢” path). The proportion medi-
ated was calculated by dividing the indirect effect by the
total effect.

Analyses were performed separately for the 2 out-
comes child-reported hallucinations (N = 3068) and
child-reported delusion (N = 2560). P-values were
bootstrapped 5000 times and exogenous categorical
covariates were dummy-coded and missingness was

€202 Yoie|\ €1 uo Jesn uopuo 8bs)j0D Ausiaaiun Aq 91 | /G69/S610B4S/INGYIS/E60 L "0 L /I0p/ajonie-soueApe/una|ingeluaiydoziyos/woo dno-oiwepeoe//:sdiy wodlj pepeojumoq


http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbac195#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbac195#supplementary-data

Intergenerational Adversity and Psychosis Risk

Table 1. Descriptive Characteristics of the Study Population Using Data on Offspring Hallucinations (n = 3068)

N Statistic

Child characteristics
Gender (% girls)
Age at follow-up in years, mean (SD)
Ethnicity
European %
Non-European %
Hallucinations
Absent
Present
Delusions sum score, median (IQR; range)
Childhood adversities, median (IQR; range)
Zero life events
One or two life event(s)
Three or more life events
Maternal characteristics
Age at intake in years, mean (SD)
Ethnicity
Western
Non-Western
Educational level
Low/medium
High
Marital status
Married or partnered
No partner
Prenatal psychopathology, median (IQR; range)
Postnatal psychopathology, median (IQR; range)
Childhood adversities weighted score, median (IQR; range)

3068 (0.0% missing) 52.7%
3068 (0.0% missing) 13.58 (0.40)
3067 (0.0% missing)
2380 77.6%
687 22.4%
3068 (0.0% missing)
2670 87.0%
398 13.0%
2475 (19.3% missing) 6.00 (1.00; 6-16)
3068 (0.0% missing) 0.00 (1.00; 0-12)
2170 70.7%
743 24.2%
159 5.2%
3068 (0.0% missing) 31.41 (4.43)
3067 (0.0% missing)
2316 75.5%
751 24.5%
3009 (1.8% missing)
1249 41.5%
1760 58.5%
2987 (2.6% missing)
2733 91.5%
254 8.5%
3008 (2.0% missing) 0.13(0.23; 0.00-3.06)
2266 (35.4% missing) 0.12 (0.21; 0.00-3.19)
3068 (0% missing) 6.23 (1.73; 5.00-21.10)

Note: IQR, interquartile range; SD, standard deviation.

dealt with using full information ML in the lavaan.’’
As described above, offspring hallucinatory experiences
were coded as present/absent (ie, 0/1) and delusional
experiences were treated continuously in these models.
Sensitivity analyses were done with hallucinations coded
on a scale from 0 to 4, which was treated as a continuous
variable in the ML estimator, and with hallucinations
coded on a scale of 0-1-2, which was treated as an or-
dinal variable in the weighted least squares with robust
standard errors, and a mean- and variance-adjusted test
statistic (WLSMYV) estimator. The latter could only be
used for complete data,* hence, this model was only run
on data unadjusted for covariates. All other analyses
were adjusted for sociodemographic covariates and ma-
ternal prenatal psychopathology. We adjusted for ma-
ternal prenatal psychopathology to minimize possible
reporter bias in relation to maternal childhood trauma
and to specifically parse out temporal effects consid-
ering the high stability between pre and postnatal psy-
chopathology scores (Supplementary table S3). In a
sensitivity step, we adjusted for prenatal maternal psy-
chopathology to parse out temporal effects considering
the high stability between pre and postnatal psychopa-
thology scores (Supplementary table S3) and to account
for possible recall bias as the CTQ was administered
concomitantly.

Results

Descriptive Analyses

Descriptive characteristics are presented in table 1. In this
sample, 24.2% and 5.2% of the offspring were exposed
to 1-2 and >2 adversities, respectively. Descriptive char-
acteristics were similar in the dataset using data on delu-
sional experiences (Supplementary table S2). Correlations
between study variables are shown in supplementary
table S3, demonstrating small to moderate correlations
between variables.

Regression Analyses

Both maternal and offspring childhood adversity were
significantly associated with more offspring hallucina-
tory experiences (table 2; odds ratio [OR] = 1.41, 95%
CI: 1.04 to 1.90 and OR = 1.34, 95% CI: 1.14 to 1.57,
respectively) and delusional experiences (f = 0.04, 95%
CI: 0.00 to 0.08 and = 0.06, 95% CT: 0.02 to 0.10, re-
spectively). Maternal childhood adversity was associated
with higher scores of maternal postnatal psychopa-
thology (p = 0.12, 95% CI: 0.09 to 0.16) and offspring
childhood adversity ( = 0.12, 95% CI: 0.09 to 0.16), and
maternal postnatal psychopathology was also associated
with more offspring childhood adversity (p = 0.14, 95%
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Table 2. Individual Association Analyses Between Maternal Childhood Adversities, Maternal Psychopathology, Offspring Childhood

Adversities, and Offspring Psychotic Experiences (N = 3068)

Exposure

Outcome

Maternal childhood adversities
Maternal postnatal psychopathology
Offspring childhood adversities

Maternal childhood adversities
Maternal postnatal psychopathology
Offspring childhood adversities

Maternal childhood adversities
Maternal postnatal psychopathology

Maternal childhood adversities

Offspring hallucinatory experiences

OR (95% CI) P
1.41 (1.04 to 1.90) .026
0.93 (0.52 to 1.64) 793
1.34 (1.14 to 1.57) <.001

Offspring delusional experiences®
B (95% CI) P
0.04 (0.00 to 0.08) .047
0.04 (—0.02 to 0.09) 202
0.06 (0.02 to 0.10) .005
Offspring childhood adversities
B (95% CI) P
0.12 (0.09 to 0.16) <.001
0.14 (0.08 to 0.20) <.001

Maternal postnatal psychopathology
B (95% CI) P
0.12 (0.09 to 0.16) <.001

Note: CI, confidence interval; OR, odds ratio.

Note: All analyses are adjusted for maternal age at intake, maternal educational level, marital status, maternal prenatal psychopathology,

child age, child sex, and child ethnicity.
*Analyses were performed in the sample of n = 2560.

CI: 0.08 to 0.20). Conversely, maternal postnatal psy-
chopathology was not associated with either offspring
hallucinatory or delusional experiences (OR = 0.93, 95%
CI: 0.51 to 1.64 and B = 0.04, 95% CI: —0.02 to 0.09,
respectively).

Mediation Analyses

Hallucinatory Experiences Figure 1A shows the medi-
ation path analysis of the association between maternal
childhood adversity and offspring hallucinatory experi-
ences, mediated through maternal postnatal psychopa-
thology and offspring childhood adversity. Model fit
indices indicated excellent fit. In this model, the main
effect was significant (§ = 0.044, 95% CI: 0.004 to 0.084)
and there was a direct effect of maternal childhood ad-
versity on offspring hallucinations (f = 0.043, 95% CI:
0.003 to 0.083). The indirect path through maternal
postnatal psychopathology was not significant (fp =
—0.001, 95% CI: —0.003 to 0.002, P = .727), but the indi-
rect path through offspring childhood adversity was sta-
tistically significant (f = 0.008, 95% CI: 0.002 to 0.014,
proportion mediated = 15.3%). The serial-mediation
path from maternal childhood adversity to offspring
hallucinations through both maternal postnatal psycho-
pathology and offspring childhood adversity was sig-
nificant (f = 0.003, 95% CI: 0.001 to 0.005, P = .013,
proportion mediated = 6.7%).

Sensitivity analyses with alternative categorisa-
tions of offspring hallucinatory experiences yielded very

Page 6 of 10

comparable results with the same significant results of sim-
ilar effect estimates (Supplementary figures S1 and S2).

Delusional Experiences Figure 1B shows the mediation
path analysis of the association between maternal child-
hood adversity and offspring delusional experiences, me-
diated through maternal postnatal psychopathology and
offspring childhood adversity. Model fit indices indicated
excellent fit. In contrast to the findings regarding hallu-
cinations, in this model the main effect was not significant
(B = 0.039, 95% CI —0.004 to 0.082, P = .073) and there
was no significant direct effect of maternal childhood ad-
versity on offspring delusions (f§ = 0.038, 95% CI: —0.004
to 0.081, P = .079). An indirect path through maternal
postnatal psychopathology was not significant (f =
0.004, 95% CI: —0.001 to 0.009, P = .138), but the indirect
path through offspring childhood adversity was statisti-
cally significant (f = 0.005, 95% CI 0.000;0.011, propor-
tion mediated = 12.5%). The indirect path from maternal
childhood adversity to offspring delusions through both
maternal postnatal psychopathology and offspring child-
hood adversity was significant (f = 0.003, 95% CI: 0.000
to 0.005, P = .025, proportion mediated = 6.6%).

Sensitivity Analyses With additional adjustment for pre-
natal maternal psychopathology, there was no sequential
mediation path through both maternal postnatal psychopa-
thology and offspring childhood adversity to hallucinations
($ =0.001, 95% CI: 0.000 to 0.002, P =.099) or delusions (3
=0.001, 95% CI: 0.000 to 0.001, P = .106) (Supplementary
figure S3). All other paths were identical to what was found
in the main analyses.
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Discussion

Based on prospective data in a sample of over 2500 dyads
spanning pregnancy to early adolescence, we found that
maternal history of childhood adversity is associated with
more psychotic experiences in their children through in-
tergenerational transmission of adverse childhood experi-
ences. We highlight several key findings. First, regression
analyses demonstrated that maternal childhood adversity
was associated with more maternal psychopathology,
offspring childhood adversities, and offspring psychotic
experiences. Second, offspring childhood adversity medi-
ated the relationship between maternal childhood adver-
sity and offspring psychotic experiences independent of
sociodemographic confounders and prenatal assessments
of maternal psychopathology. Third, maternal history of
childhood adversity was associated with more maternal
psychopathology, through which there was a greater like-
lihood of the offspring to be exposed to childhood ad-
versities, and this was ultimately associated with a higher
endorsement of psychotic experiences. This serial medi-
ation disappeared when adjusted for prenatal maternal
psychopathology. Together, the current findings con-
tribute to our understanding of the intergenerational risk
factors influencing psychotic experiences in adolescence,
and could be used as a framework for further explora-
tion of causal mechanisms and refinement of diagnostic
formulations.

Previous research has found an association of maternal
history of childhood trauma with past and s adversities
in their children.'** Meta-analyses and systematic re-
views also suggested that maternal childhood adversity
can have negative consequences, including a wide range
of mental health problems®® and poorer parenting prac-
tices.%” Earlier reports found an association between
maternal childhood trauma and offspring psychopa-
thology, such as autism, internalizing and externalizing
symptoms,”'*44 and our study extends these findings
to psychosis spectrum symptoms. Previous studies found
that maternal psychopathology mediated the relation-
ship between maternal childhood adversity and offspring
psychopathology,* which we also observed in this study.
Importantly, this mediation through maternal postnatal
psychopathology became non-significant when adjusted
for prenatal assessments of maternal psychopathology,
suggesting that the continuity of maternal psychopa-
thology is important to account for in intergenerational
patterns of mental health.

Findings from the current study extend a vast body
of literature highlighting the important role for adverse
childhood experiences in the etiology of psychosis spec-
trum symptoms. Adolescent psychotic experiences have
previously been associated with a variety of familial
characteristics, such as parental history of mental ill-
ness and substance use,*** parental separation,* insecure
parent-child attachment,'" and family ethnic minority or

Intergenerational Adversity and Psychosis Risk

migrant status.*’*% Our study as well as other publications
underscore the importance of the family environment in
shaping psychosis vulnerability, which could partly be ex-
plained through intergenerational vulnerabilities to expo-
sure to adverse life events.

There is a variety of processes potentially underlying
the intergenerational vulnerability to childhood adver-
sity. For example, attachment and learning theories posit
that intergenerational transmission could occur through
imitation of others by observation or through the passing
on of dysfunctional mental representations of relation-
ships (ie, how individuals evaluate others) from one mal-
treated generation to the next.* Mothers with a history
of trauma may be less sensitive to their offspring’s needs,
which could compromise the development of secure at-
tachment, contributing to the intergenerational transmis-
sion of childhood adversity.*>! Psychopathology could
influence the relationship between exposure to trauma
and subsequent dysfunctional mental representations and
behavioral learning strategies.*” While maternal psycho-
pathology is a likely mechanism between maternal and
offspring adversity, we found that postnatal maternal psy-
chopathology did not mediate the relationship between
maternal childhood adversity and offspring psychotic ex-
periences independent of prenatal psychopathology. This
can be explained by the high stability between prenatal
and postnatal assessments, suggesting that repeated as-
sessments of maternal psychopathology are needed when
studying intergenerational vulnerability. Another expla-
nation could be that preconception trauma in parents or
offspring’s early environmental exposures may result in
epigenetic changes in the offspring that might, in turn,
increase their psychopathology risk.!

Alternatively, these associations might be explained
through common causes, such as shared genetic liabili-
ties. Previously, we demonstrated in the same cohort that
the molecular genetic heritability of childhood adversity
was estimated around 23%,% which is in line with earlier
reviews of the twin heritability literature®>* and recent
molecular genetic studies.’>** Furthermore, previous work
from other groups as well as our own has demonstrated
that the genetic vulnerability to schizophrenia increases
the risk for exposure to childhood adverse experiences.*>’
This most likely reflects a gene-environment correla-
tion,** ie, childhood adversities arise from heritable vul-
nerabilities that parents transmit to the next generation.
Such gene-environment correlations can be conceptual-
ized in different ways. For example, parental genetic vul-
nerability may negatively affect the social environment of
the offspring (ie, passive gene-environment correlation),
whereas the offspring’s genotype may also negatively affect
their own behavior (ie, active or reactive gene-environment
correlation), both contributing to a higher likelihood
of exposure to childhood adversity.”**® Taken together,
shared genetic liabilities could potentially explain the
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intergenerational relationship between maternal and off-
spring childhood adversity and subsequent psychosis ex-
periences. Prospective genetically informed designs with
repeated assessments of adversity and mental health across
development, and including genetic data of both parents
and offspring, are needed to improve our understanding
of causality in these associations.” In addition, this might
inform researchers and clinicians on particular windows
of developmental risk, eg, puberty or transition from pri-
mary to secondary education. Besides shared genetic liabil-
ities, there may be unknown or unmeasured environmental
confounders that could explain the associations observed
in the current study. While we adjusted for a range of po-
tential confounders, there may be other (unmeasured)
socio-environmental factors that might have not been fully
captured in our analyses. Because these heritable and envi-
ronmental confounds potentially explain the link between
maternal and offspring exposure to childhood adversity,
our findings should be interpreted as providing evidence
for an intergenerational vulnerability to adversity rather
than intergenerational transmission of adversity.

Our findings might have several clinical implications,
although it should be noted that estimates were relatively
small precluding any causal inference. This notwith-
standing, our findings might generate novel hypotheses for
future clinical studies. First, diagnostic screening of a his-
tory of childhood adversity in pregnant women for identi-
fication of vulnerable groups may benefit (future) parents
and their offspring. This could result in more comprehen-
sive diagnostic evaluations, although this needs to be exam-
ined in help-seeking populations. Studies on screening of
parental childhood trauma and identification of resilience
factors, including academic achievement, social support,
and strong peer relationships, against the development
of offspring psychotic experiences in vulnerable families
are needed to shed more light on this complex matter.®!
However, the effects of such screenings should first be in-
vestigated using controlled trials.

The strengths of the current study include the large
population-based sample, adjustment for relevant
sociodemographic and clinical confounders, and prospec-
tive data on childhood adversity and psychotic experiences
that allowed mediation analyses. In addition, we also in-
cluded data on both hallucinatory and delusional experi-
ences. However, there are several limitations. First, maternal
childhood trauma was retrospectively measured during
pregnancy and may be subject to recall bias,”> and we did
not include paternal report. Future studies should focus on
both maternal and paternal routes of intergenerational risk
transmission. Second, childhood psychotic experiences
were self-reported, which may be subject to reporting bias.
Nevertheless, it has been demonstrated that assessment of
psychotic experiences using self-reported inventories in
11-13-year-olds has a substantial positive predictive value
for clinician-confirmed symptoms,** which is stronger for
hallucinatory compared to delusional experiences, and this
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is relevant when extrapolating our findings to clinical con-
texts. However, in population-based settings, self-report as-
sessments of psychotic experiences have been shown to be
valid and reliable for this age group.** Third, the attrition
analyses showed that mother-child dyads lost to follow-up
comprised mothers with higher CTQ total scores and were
of more disadvantaged socioeconomic backgrounds. This
selection may have led to an underestimation of our find-
ings. Fourth, offspring childhood adversities were mother-
reported due to the child’s young age, which could have
resulted in misclassification of adversities unknown to the
mother and could have increased shared-rater variance as
maternal psychopathology and offspring adversities were
also mother-reported.

In conclusion, we observed that maternal history of
childhood adversity was associated with offspring halluci-
natory and delusional experiences, which was partially me-
diated through offspring’s exposure to childhood adversity.
Attenuation of these findings following adjustment for
preexisting maternal mental health problems suggests that
other mechanisms—eg, shared genetic risk, parenting—
explain these intergenerational links between childhood
adversity and psychotic experiences. These findings pro-
vide support for an intergenerational vulnerability to ad-
verse childhood experiences in the etiology of psychosis
susceptibility and potentially could give rise to novel hy-
potheses for future studies to elucidate the developmental
pathways and possible windows of risk for developing psy-
chotic experiences.

Supplementary Material

Supplementary material is available at https://academic.
oup.com/schizophreniabulletin/.
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