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Methods: A cohort of 512 children at FHR-SZ (IN = 199),
FHR-BP (IN = 118), and PBCs (IN = 195) were examined at
baseline (mean age 7.8, SD 0.2) and 451 children at FHR-SZ
(N = 172), FHR-BP (IN = 104), and PBCs (IN = 175) were
examined at four-year follow-up (mean age 11.9, SD 0.2, re-
tention rate 87.3%). Childhood trauma was measured with a
semi-structured interview.

Results: Children at FHR-BP had an elevated risk of expo-
sure to any lifetime trauma (age 0—11 years) compared with
PBCs (OR 2.082, 95%CI 1.223-3.545, p = .007) measured
with binary logistic regression. One-way ANOVA revealed
that both FHR-groups had a higher lifetime prevalence of
exposure to a greater number of types of trauma compared
with PBCs (FHR-SZ: observed mean: 1.53, 95%CI 1.29—
1.77, FHR-BP: observed mean: 1.56, 95%CI 1.26—1.85;
PBCs: observed mean: 0.99, 95%CI 0.82-1.17; p < .001).
Binary logistic regression showed that the lifetime risk of
exposure to interpersonal trauma (age 0—11 years) was el-
evated for both FHR-groups (FHR-SZ: OR 3.773, 95%CI
2.122-6.710, p < .001; FHR-BP: OR 3.602, 95%CI 1.913—
6.783, p < .001).

Conclusions: Children at FHR-SZ and FHR-BP are at in-
creased risk for being exposed to childhood trauma com-
pared with PBCs. This study underscores the need for eatly
detection, support, and prevention of childhood trauma in
children at FHR-SZ and FHR-BP.
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INTRODUCTION

Exposure to childhood trauma is a well-known environmental risk factor for the later development of
schizophrenia spectrum disorder or bipolar disorder (Haahr et al., 2018; McKay et al., 2020; Morelli
et al.,, 2019; Read et al., 2005; Sandstrom et al., 2019; Trotta et al., 2015; Varese et al.,, 2012). Being born
to parents with schizophrenia or bipolar disorder also constitutes a genetic risk for developing not only
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Practitioner Points

e Children at familial high risk of bipolar disorder are at increased risk of exposure to any life-
time trauma compared with population-based controls.

* Both children at familial high risk of schizophrenia and bipolar disorder are at increased risk
of exposure to any lifetime interpersonal trauma and multiple types of trauma compared
with population-based controls.

* In daily treatment of patients suffering from schizophrenia or bipolar disorder, early atten-
tion towards childhood trauma in their children is warranted.

* Further studies are needed to investigate the correlation of trauma exposure and onset of
mental illness among children at both genetically and environmental risk for severe mental
illness.

these disorders, but also other mental illnesses in adulthood (Hameed & Lewis, 2016; Rasic et al., 2014).
Thus, when exposed to childhood trauma, children at familial risk of schizophrenia spectrum disorder or
bipolar disorder are exposed to at least two risk determinants (Koenders et al., 2020; Mayo et al., 2017).

While the risk of severe mental illness following childhood trauma and the association between
familial high risk of schizophrenia or bipolar disorder and later development of mental illness is well-
documented, not all children exposed to these risk factors will be adversely affected (Hosman et al.,
2009). Development of mental illness is a complex interaction between genetic vulnerability, neurode-
velopmental factors, and environmental exposures (Goldstein et al., 2010; Morelli et al., 2019; Reupert
& Maybery, 2016). It has been evidenced that parental psychopathology including psychosis and bipolar
disorder along with genetic propensity may contribute to adverse environments with higher stress reac-
tivity, more frequent exposure to high-conflict levels, child abuse, and low level of control (Fisher et al.,
2014; Hosman et al., 2009; Koenders et al., 2020).

Individual factors within the child may also influence reaction to childhood trauma (Fisher et al.,
2014). The neural diathesis-stress model proposes that pre-existing vulnerability of inherited and
acquired factors interacts with later exposure to stressors as childhood trauma (Quidé et al., 2020).
Furthermore, exposure to childhood trauma may cause dysregulation of stress hormones potentially
causing structural changes in the brain, increasing the risk for psychopathology (Aas et al., 2019; Morelli
et al.,, 2019; Popovic et al., 2019; Quidé et al., 2020; Walker et al., 2004).

In continuation of this, an individual's susceptibility may affect the reaction to trauma exposure,
suggesting that more susceptible individuals react more poorly to adverse environments but also are
more prone to positively adapt to supportive environment (Belsky, 2013; Belsky & Pluess, 2009; Quidé
et al., 2020). These factors can be a result of exposure to or independent from parental illness (Reupert
& Maybery, 2016).

Studies investigating the relationship between being at familial high risk of schizophrenia or bipolar
disorder and occurrence of childhood trauma are limited. A few studies report that children of parents
with bipolar disorder have a higher prevalence of trauma exposure compared with controls (Goldstein
et al.,, 2010; Koenders et al., 2020; Schreuder et al., 2016). One study examining childhood trauma ret-
rospectively during adulthood found that offspring of parents with bipolar (mean age 27.7 years) had a
higher number of trauma exposures during childhood compared with controls (Schreuder et al., 2016).
Although not directly comparable, retrospective studies of the association between childhood trauma
and illness severity in adult bipolar patients have shown childhood trauma is associated with a more
severe course of illness, more depressive episodes, and increased severity of mania (Watson et al., 2014).
Moreover, there is robust evidence for an association between occurrence of childhood trauma and later
development of psychotic illnesses (Haahr et al., 2018; Morelli et al., 2019; Read et al., 2005; Varese et al.,
2012) and for childhood trauma predicting increase in positive symptoms among patients with schizo-
phrenia (Kline et al., 2016). A dose-response effect is also evident, where increase in number of different
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types of trauma (e.g., physical, emotional, and sexual abuse) during childhood elevates the risk for both
psychosis and bipolar disorder in adult life (Aas et al., 2019; Croft et al., 2019; Kline et al., 2016; McKay
et al., 2020; Schreuder et al., 2016; Varese et al., 2012; Wigman et al., 2012). The necessity of studying
specific types of childhood trauma is supported by meta-analytic evidence that interpersonal trauma,
that is, trauma characterized by intention to harm, (Wigman et al., 2012) are more strongly associated
with later development of psychopathology than non-interpersonal trauma such as unintentional injury,
natural disaster, or accidents (Croft et al., 2019; Gibson et al., 2016; Varese et al., 2012). Furthermore, a
previous study reported a high prevalence of sexual and physical abuse among individuals with bipolar
disorder (female patients: 49%; male patients: 36%) (Leverich et al., 2002). In addition to this, sexual-
and physical abuse have a stronger association with onset of psychosis and bipolar disorder than other
types of interpersonal trauma such as bullying, (Aas et al., 2019; Croft et al., 2019; Wigman et al., 2012)
and interpersonal trauma can trigger or worsen development of psychotic symptoms in individuals at
clinical high risk for psychosis (Kline et al., 2016).

Some studies have investigated sensitive periods of risk during childhood for being exposed to
trauma; however, findings are inconclusive and vary according to trauma type (Arseneault et al., 2011;
Croft et al., 2019; Fisher et al., 2010). One study identified the age before 7 to have the strongest asso-
ciation between childhood trauma and later development of psychosis, (Arseneault et al., 2011) another
before the age 12 (Fisher et al., 2010), whereas a recent study identified the ages between 11 and 17 years
to be the most critical period of risk for later development of psychotic symptoms (Croft et al., 2019).
Moreover, previous studies have found post-traumatic stress disorder to be associated with an increased
risk of schizophrenia spectrum or bipolar disorder among adults (Okkels et al., 2017). Our own previous
findings examining mental health disorders among children at familial high risk of schizophrenia or
bipolar disorder showed, that children at familial high risk of schizophrenia and bipolar disorder have
a higher prevalence of stress- and adjustment disorder and post-traumatic stress disorder at both early
childhood, age 0—7 years (Ellersgaard et al., 2018) and middle childhood, age 7-11 years (Gregersen
etal., 2021). Future follow-up studies will determine if there is an association between childhood trauma
and psychopathology among children of parents with schizophrenia or bipolar disorder.

Studying childhood trauma in children who are at familial high risk for schizophrenia or bipolar
disorder can enhance the understanding of vulnerability, predictors, and risk factors of severe mental
illness and may subsequently help guide early intervention strategies to reduce trauma exposure and
potentially risk of mental illness (Morelli et al., 2019). Previous studies have small samples sizes, wide
age ranges, and most studies uses questionnaires for assessment of childhood trauma and studies using
semi-structured diagnostic interviews for trauma assessment are rare (Croft et al., 2019; Kelleher et al.,
2008; Morelli et al., 2019). Finally, with a few exceptions, childhood trauma are studied retrospectively
during adulthood in individuals with schizophrenia or bipolar disorder, increasing the risk of inaccura-
cies in memory recall (Kelleher et al., 2008; Morelli et al., 2019; Sandstrom et al., 2019).

To date, only a few studies have examined occurrence of childhood trauma in children at familial
high risk of bipolar disorder (Duffy et al., 2007; Morelli et al., 2019; Schreuder et al., 2016). Further, to
our knowledge, no other studies have examined childhood trauma in children at familial high risk of
schizophrenia. Therefore, we aimed to examine the prevalence of any childhood trauma, frequency of
trauma exposure to number of different types of trauma as well as prevalence of interpersonal- and non-
interpersonal trauma among children at familial high risk of schizophrenia spectrum disorder (FHR-SZ)
or bipolar disorder (FHR-BP) compared with population-based controls (PBCs) during their lifetime (age
0—11 years), and at distinct age periods, from age 0 to 7 (baseline) and from age 7 to 11 years (follow-up).

METHODS
Participants

This study is a part of the Danish High Risk and Resilience Study — VIA, a population-based cohort
study of 522 children born and living in Denmark (Thorup et al., 2015, 2018). The study is prospective
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and longitudinal, with baseline assessment at age 7 (VIA 7) and first follow-up at age 11 (VIA 11). The
cohort consists of children at FHR-SZ (N = 202, defined as children born to parents with a register-
based diagnosis of schizophrenia spectrum disorder), children at FHR-BP (IN = 120, defined as children
born to parents with a register-based diagnosis of bipolar affective disorder), and PBCs (IN = 200). See
online Appendix S1 for details of ICD-10 and ICD-8 codes. Children at FHR had at least one parent
with schizophrenia or bipolar disorder. PBCs were born to parents with neither schizophrenia nor bipo-
lar disorder and were matched to children at FHR-SZ on age, sex, and municipality. Parents in the PBC
group could have other mental illness reflecting background population. Children at FHR-BP were
unmatched, but comparable to the other two groups on age at inclusion and sex.

Procedures

Identification of the cohort was made through The Danish Psychiatric Central Research Register (Mors
etal., 2011) and the Danish Civil Registration System (Pedersen et al., 2006). Approval from the Danish
Data Agency was obtained. Formal approval from the Danish Committee on Health Research Ethics
was applied for, but deemed unnecessary by this authority, due to the observational nature of the study.
Informed oral and written consent was obtained from the child's parent or custody holder.

The baseline assessment took place from January 1, 2013 to January 31, 2016 and the follow-up from
March 1, 2017 to June 30, 2020. Assessments were conducted at research units in Copenhagen and
Aarhus and to a small extent in the homes of the children.

The study design, cohort, and full assessment battery are described elsewhere (Thorup et al., 2015,
2018).

Measures

Childhood trauma was examined with the Kiddie Schedule for Affective Disorders and Schizophrenia
— Present and Lifetime Version PTSD-section (K-SADS-PL) (Kaufman et al., 1997), a semi-structured
clinical interview assessing present and previous psychopathology in children and adolescents, includ-
ing post-traumatic stress disorder (PTSD). Participants were asked about 13 different predefined cat-
egories of trauma and one ‘other’ category for trauma types not listed. The instrument did not allow
registration of frequency, duration or, severity of exposure.

Interviews with first the primary caregiver and afterwards the child were conducted separately.
Afterwards their responses were combined. Each item was scored dichotomously as yes/no, with ex-
ception of the ‘other’ category (Kline et al., 2016; Morelli et al., 2019). The interview was carried out
by psychologists, medical doctors, or research nurses, all formally trained in the use of the instrument.
All assessors were blinded to familial high-risk status and at follow-up also to prior data concerning the
child.

All diagnoses were discussed at consensus meetings with a specialist in child and adolescent psy-
chiatry, blinded to familial high-risk status of the child as well as prior diagnoses. At baseline, age 7,
diagnoses were based on DSM-IV criteria, and at follow-up, at age 11, DSM-IV as well as DSM-V were
used (Ellersgaard et al., 2018; Gregersen et al., 2021).

Assessment at baseline, age 7, rated exposure to childhood trauma from age 0 to age 7. Assessment
at follow-up rated the preceding four years, from baseline at age 7 to age 11.

Variables derived from K-SADS-PL PTSD-section were (1) exposure to any childhood trauma, (2)
number of types of trauma, (3) exposure to interpersonal trauma (victim of violent crime, witness
to domestic violence, physical abuse, sexual abuse), and (4) non-interpersonal trauma (car accident,
other accident, fire, witness of disaster, witness to a violent crime, confronted with traumatic news,
terrorism-related trauma, witness of war, victim of war). Variables concerning any trauma and any in-
terpersonal/non-interpersonal trauma wete coded as binary outcomes. Variables regarding number of
types of trauma the children were exposed to were coded as discrete numerical variables ranging from
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0 to 14 to calculate mean. Furthermore, number of types of trauma was coded as a categorical variable
with 0, 1, 2, and 23 types of trauma exposure to report prevalence of exposure to =3 types of trauma.
All variables were coded as lifetime (age 0—11 years), including children participating at both times of
assessment, and specific age periods; age 0—7 years (baseline assessment) and age 7—11 years (follow-up
assessment), respectively.

Statistical analyses

Data analyses were carried out in IBM SPSS Statistical software (version 25).

Background characteristics were analysed using chi-square test for categorical data and one-way
analyses of variance (one-way ANOVA) for continuous data.

For binary outcomes, that is, any trauma, any interpersonal- and non-interpersonal trauma, cross
tabulation was used to calculate frequencies and percentages. Between-group differences were analysed
using binary logistic regression.

To calculate between-group differences in changes in risk for any trauma from baseline to follow-up,
repeated measures mixed-effects binary logistic regression with FHR-group, sex, and interaction time x
group as fixed variables were made.

Number of types of trauma were analysed with one-way ANOVA. As data were not normally distrib-
uted, analyses were repeated using negative binomial regression. As this did not alter the results, only
results from ANOVA are reported.

To calculate the mean changes of number of types of trauma from baseline to follow-up, linear
mixed-model with repeated measures were conducted with FHR-group, sex, and interaction time x
group as fixed variables.

Alpha-level was set to .05 for all analyses.

RESULTS

Background characteristics

At baseline, age 7 (mean age 7.8, SD 0.2, range 6.9-8.4), a total of 512 children (FHR-SZ, N = 199;
FHR-BP, N = 118 and PBC, N = 195) and at follow-up, age 11 (mean age 11.9,SD 0.2, 10.9-12.7), 451 chil-
dren (FHR-SZ, N = 172; FHR-BP, N = 104, PBC, N = 175) were assessed with the K-SADS-PL PTSD-
section. A total of 447 children participated both at age 7 and at age 11 (FHR-SZ, N = 170, FHR-BP,
N =104; PBC, N = 173), totalling a retention rate at 87.3%. Retention rates across the three groups were
similarly high, FHR-SZ = 170 (85.4%), FHR-BP = 104 (88.1%) and PBC = 173 (88.7%) (Table 1).

Analyses on drop-out from first assessment to follow-up revealed no statistically significant dif-
ferences in those who participated at age 11 and those who dropped out regarding any trauma experi-
enced from age 0—7 years (X° (1) = 0.571, p = .450), FHR-group (X* (2) = 1.058, p = .589) or sex (X°
(1) = 0.676, p = .411).

No significant differences regarding age at inclusion or sex were found at baseline or follow-up
(Table 1).

Lifetime trauma from age 0—11 years

Any childhood trauma

Between age 0 and 11 years, 67.1% of the children at FHR-SZ, 74.0% of the children at FHR-BP and
57.8% of PBCs reported exposure to any childhood trauma (Table 2). Children at FHR-BP had twofold
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higher risk (OR 2.082, 95% CI 1.223-3.545, p = .007) of any experienced trauma compared with PBCs.
Children at FHR-SZ were at an intermediate level, but not significantly higher than PBCs (OR 1.480,
95% CI 0.957-2.307, p = .077). The FHR-SZ and FHR-BP groups did not differ significantly (p = .223)
(Table 2, Figure S1). Adjusting for sex did not alter the significant between-group differences (p = .910,
Table S1).

Number of types of trauma

Children at FHR-SZ (observed mean: 1.53, 95% CI 1.29-1.77, p < .001; mean diff: 0.54, 95% CI
0.23-0.84, p = .001) and FHR-BP (observed mean: 1.56, 95% CI 1.26-1.85, p < .001; mean diff: 0.56,
95% CI: 0.22-0.91, p = .001) reported exposure to a greater number of different types of trauma
compared with PBCs (observed mean: 0.99, 95% CI 0.82-1.17, p < .001, Figure la, Table S2). The
mean difference of trauma exposure was non-significant between FHR-SZ and FHR-BP children
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- . . : ﬂ
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WFHR-SZ (N=170) WFHR-BP(N=104) ®PBCs(N=173)

FIGURE 1 (a—b) Prevalence of number of types of trauma exposure in children at FHR-SZ, FHR-BP, and PBCs in the
Danish High Risk and Resilience Study — VIA7 and VIA11. Age 011 years (lifetime). Noze: (a) Observed mean of number

of types of trauma from age 0 to 11 years (lifetime). Lifetime, age 0—11 years: Children participating in both assessments

(N = 447). *Significant (<0.05) p-value. 95% CI represented by error bars. Mean (95% CI) at age 0—11 years (lifetime): FHR-
SZ:1.53 (1.29-1.77); FHR-BP: 1.56 (1.26-1.85); PBCs: 0.99 (0.82-1.17). (b) Prevalence of number of types of trauma from age
0 to 11 years (lifetime). Abbreviations: FHR-SZ, Children born to familial high risk of schizophrenia; FHR-BP, Children born
to familial high risk of bipolar disorder; PBCs, Population-based controls. Lifetime, age 0—11 years: Children participating in
both assessments (N = 447). Too few children to calculate OR
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(Figure 1a, Table S2). Children at both FHR-groups reported a higher prevalence of three or more
types of trauma exposure compared with PBCs (FHR-SZ: 24.1%; FHR-BP: 20.2%; PBC: 8.7%).
Odds ratio could not be calculated due to lack of power (Figure 1b).

Interpersonal- and non-interpersonal trauma

Both high risk groups had a more than three times higher risk (FHR-SZ: OR 3.773, 95% CI 2.122—
6.710, p < .001; FHR-BP: OR 3.602, 95% CI 1.913—6.783, p < .001, Table 2) of experiencing interper-
sonal trauma from age 0 to 11 years compared with PBCs. More children at FHR had experienced
physical abuse (FHR-SZ: 8.2%; FHR-BP; 7.7%; PBC: 3.5%) towards themselves or witnessed to do-
mestic violence (FHR-SZ: 24.1%; FHR-BP: 20.2%; PBC: 5.2%) compared with PBCs. Only children
at FHR reported sexual abuse (FHR-SZ: 4.7%; FHR-BP: 4.8%; PBC: 0%, Figure 2a). Due to lack of
power, odds ratio could not be calculated.

There were no significant differences between any of the groups regarding any non-interpersonal
trauma (Table 2, Figure 2b). All three groups had a high prevalence of receiving traumatic news from
age 0 to 11 years (FHR-SZ: 39.6%; FHR-BP: 40.4%; PBC: 34.1%, Figure 2b).

Age periods of risk
Any childhood trauma

From age 0 to 7 years, both high risk groups had a nearly two-fold higher risk of trauma exposure
compared with PBCs (FHR-SZ: OR 1.898, 95% CI 1.247-2.888, p = .003; FHR-BP: OR 1.938, 95% CI
1.200-3.130, p = .007, Table 2). From age 7 to 11, children at FHR-SZ had a 1.5 times higher risk (OR
1.533, 95% CI: 1.004-2.343, p = .048) of experiencing trauma compared with PBCs, whereas FHR-BP
children had a nearly two-fold higher risk (OR 1.936, 95% CI 1.184-3.167, p = .009) of experiencing
trauma compared with PBCs.

There was no significant difference between the two high-risk groups, in any trauma experienced
from age O to 7 years (p = .930) nor at age 7-11 years (p = .353). No differences were found adjusting
for sex at age 0—7 years (p = .380, Table S1) nor at 7-11 years (p = .480, Table S1).

The prevalence of any lifetime trauma experienced from age 0 to 7 and from age 0 to 11 years, in-
creased equally for all three groups and no significant time x group interaction was found (p = .676,
Figure S2).

Number of types of trauma

The mean of number of types of trauma was at age 0—7 as well as age 7-11 years significantly higher for
both high risk groups compared with PBCs (p = .001; p = .003, Table S2).

The mean of number of types of trauma experienced from age 0 to 7 and from age 0 to 11 years,
increased equally over time for the three groups, as no time x group interaction was found (p = .398,
Figure S3).

Interpersonal- and non-interpersonal trauma
Exposure to interpersonal trauma was higher for both high risk groups at each age period, but with the

highest risk in early childhood, age 0 to 7 years (0—7 years: FHR-SZ: OR 6.716, 95% CI 3.303—13.656,
p <.001; FHR-BP OR 4.723, 95% CI 2.169-10.287, p < .001; 7-11 years: FHR-SZ: OR 2.899,95% CI
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FIGURE 2 (a—b) Prevalence of types of interpersonal and non-interpersonal trauma in children at FHR-SZ, FHR-BP,
and PBCs in the Danish High Risk and Resilience Study — VIA7 and VIA11. Age 011 years (lifetime). Noze: (a) Prevalence
of types of interpersonal trauma from age 0 to 11 years (lifetime). Interpersonal trauma: sexual abuse, physical abuse, witness
to domestic violence, victim of violent crime. Lifetime, age 0—11 years: Children participating in both assessments (IN = 447).
(b) Prevalence of types of non-interpersonal trauma events from age 0—11 years (lifetime). Non-interpersonal trauma: car
accident, other accidents, fire, witness to a violent crime, confronted with traumatic news, witness of disaster, terrorism
related trauma, witness of war, victim of war. Abbreviations: FHR-SZ, Children born to familial high risk of schizophrenia;
FHR-BP, Children born to familial high risk of bipolar disorder; PBCs: Population-based controls. Lifetime, age 0—11 years:
Children participating in both assessments (IN = 447)

1.394-6.031, p = .004; FHR-BP: OR 2.913, 95% CI 1.307-6.495, p = .009, Table 2, Figure S4a—d).
Regarding non-interpersonal trauma, children at FHR-BP had almost 2-fold higher risk between age 7
and 11 years compared with PBCs (OR 1.729; 95% CI: 1.051-2.844, p = .031). Besides that, no statisti-

cally significant differences were found regarding non-interpersonal trauma between the three groups
at any periods (Table 2, Figure S4a—d).
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DISCUSSION

This is the first longitudinal study to examine the relationship between childhood trauma and familial
high risk in both children at FHR-SZ and FHR-BP compared with controls.

Based on thorough interviews, our study revealed that children at FHR-BP had a two-fold increased
risk of any trauma exposure from age 0 to 11 years compared with PBCs and both children at FHR-SZ
and FHR-BP had an increased risk of experiencing any trauma in early childhood, age 0—7 years, and
middle childhood, age 7-11 years. The risk of exposure for a greater number of types of trauma were
higher for both FHR-groups compared with PBCs at all age periods, and both FHR-groups reported a
higher prevalence of three or more different types of trauma compared with PBCs. Moreover, children
at FHR-SZ and FHR-BP did not differ from each other in risk of exposure to any trauma or to number
of types of trauma at any age period. Of note, the risk of any lifetime trauma and mean of number of
types of trauma increased equally across the three groups from baseline to follow-up. Furthermore,
children at FHR-SZ and FHR-BP were more likely to experience interpersonal trauma compared with
PBCs at all age periods, and the FHR-groups did not differ from each other regarding risk of any inter-
personal trauma at any age period. Additionally, sexual abuse was only reported in the FHR-groups and
both children at FHR-SZ and FHR-BP had a higher prevalence of physical abuse and domestic violence
compared with PBCs.

Any childhood trauma

The findings of elevated risk of any childhood trauma during all age periods among children at
FHR-BP and between age 0—7 and 7-11 years for children at FHR-SZ, are in line with previous
FHR-BP-studies and studies of adults with psychotic illness or bipolar disorder (Gibson et al., 2016;
Mayo et al., 2017; Morelli et al., 2019; Pedrini et al., 2021; Schreuder et al., 2016; Varese et al., 2012;
Wigman et al., 2012). Children at FHR-SZ were not at elevated risk for any lifetime trauma com-
pared with controls, however the trend significant result regarding age 0—11 years may be due to a
slight, undetected attrition bias, or reduced power due to the somewhat smaller sample size at fol-
low-up. Additionally, as ratings are based on parents and child reports, it could be hypothesized that
parental illness could affect the parents memory of traumatic events, as previous studies report that
some psychopathology including schizophrenia predicts less accurate memory of trauma, whereas
depression increases the memory of trauma due to rumination about the events (Goodman et al.,,
2019). Furthermore, children's recall of trauma has been shown to be affected by a variety of fac-
tors including parental support regarding the trauma. Lower support predicts memory errors as the
child are less likely to disclose the trauma or have learned not to talk about it (Goodman et al., 2019).

Number of types of trauma

Our findings that children at FHR-SZ and FHR-BP had a higher prevalence of number of types of
trauma exposures are in keeping with a previous study of children of parents with bipolar disorder
(Duffy et al., 2007) and a study reporting higher prevalence of multiple trauma in adolescents with
parental psychotic pathology (Wigman et al., 2012). In keeping with previous evidence, it is likely that
parents with severe mental illness are both creating an increased risk for adverse environment along
with risk for mental illness. Additionally, a pre-existing vulnerability within the child could also evoke
increased prevalence of trauma (Fisher et al., 2014).

In addition, both children at FHR-SZ and FHR-BP had a higher lifetime prevalence of three or more
types of trauma. This is in line with previous a previous study reporting a dose-response effect where
the risk of psychotic symptoms increased with the number of types of trauma exposures, and exposure
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to 3 or more types of trauma between age 0 and 17 years are associated with a five-fold increased risk
for psychotic symptoms (Croft et al., 2019).

Interpersonal trauma

The findings that both FHR-groups from age 0 to 11 years, had an increased risk for interpersonal
trauma compared with PBCs are of importance since individuals who have experienced any interper-
sonal trauma during childhood are at increased risk for developing psychotic symptoms, schizophrenia,
and bipolar disorder during adulthood (Arseneault et al., 2011; Cutajar et al., 2010; Gibson et al., 2016;
Leverich et al., 2002; Mauritz et al., 2013; Varese et al., 2012).

Of note, in our study, only children at FHR-SZ and FHR-BP reported having experienced sexual
abuse and both FHR-groups had a higher prevalence of physical abuse compared with PBCs. This is
in keeping with other studies finding that children with parental history of schizophrenia, bipolar dis-
order, and psychotic symptoms have a higher prevalence of sexual abuse and physical abuse compared
with controls (Fisher et al., 2014; Walsh et al., 2002). Of note, these studies assessed childhood trauma
retrospectively in late teen-years or during adulthood (17—65 years) impeding direct comparisons to our
age range between 0 and 11 years.

Our results showed that both FHR-groups had a higher prevalence of experiencing domestic vio-
lence, parents fighting, throwing things, or threatening each other, compared with PBCs. In keeping
with this, previous studies of individuals diagnosed with psychosis, found an association between ex-
periencing domestic violence in childhood and adolescence (age 0—15 years) and an increased risk of
developing psychosis, depression, and other psychopathology (Croft et al., 2019; Jaffee et al., 2002;
Kelleher et al., 2008; Lepisto et al., 2011). Furthermore, the level of conflicts are higher in families
dealing with parental illness (Johnson et al., 2006; Rutter & Quinton, 1984) and a study of witnessing
domestic violence among adolescents showed, that families with unstable and difficult situations at
home have increased risk of domestic violence (Lepist6 et al., 2011). Furthermore, mental illness may
impact parental capability and responsiveness to the child due to for example, ruminations or delusions
(Reupert & Maybery, 2016). In line with this and our own previous findings regarding adequacy of the
home environment (Gantriis et al., 2019), children in FHR-families will not only genetically be at risk of
mental illness but are also at risk of being exposed to an unstable environment, creating an accumulated
risk for these children. Thus, being at familial risk to schizophrenia or bipolar disorder constitutes a
complex interplay between genetic and environmental risk as parents are both passing on genes and pro-
viding a more adverse environment (Fisher et al., 2014; Quidé et al., 2020; Reupert & Maybery, 2016).

Moreover, a bidirectional relationship should also be considered. Childhood trauma has been ev-
idenced to predict psychotic experiences or psychosis but also vice versa (Kelleher et al., 2013; Lecei
et al., 2019). Additionally, evidence suggests a non-causal relationship where pre-existing vulnerabilities
increases the risk for exposure to any trauma and victimization due to the gene-environment correlation
(Lecei et al., 2019; Reupert & Maybery, 2016; Varese et al., 2012).

Age periods of risk

In our study, age 0—7 years had the highest risk of interpersonal trauma among the FHR-groups com-
pared with age 7-11 years. A longitudinal twin study found an increased relative risk for psychotic
symptoms at age 12 if a child were exposed to maltreatment before age 7 compared with age 7—12 years
(Arseneault et al., 2011). These findings are important as some studies find the first years of life particu-
larly critical regarding exposure to trauma, as it increases the risk for neural, behavioural, and mental
consequences later in life and enhance vulnerability for later development of psychopathology (Jaffee
et al., 2002; Lepist6 et al., 2011; Nelson & Gabard-Durnam, 2020). Other studies report that adoles-
cence is the specific age period of risk, as the hypothalamic-pituitary-axis will have increased activity
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during that period of age, compared with other age groups, if exposed to interpersonal trauma (Croft
et al.,, 2019; Lupien et al., 2009).

Mechanisms of risk

Several studies have proposed explanations of the mechanisms of risk between exposure to childhood
trauma and later development of psychotic experiences or psychosis. Biological models show that child-
hood trauma can invoke stress-induced neurodevelopmental changes as dysregulation of the hypotha-
lamic pituitary adrenal axis and chronically elevated stress hormones to cause structural changes in the
brain causing increased risk for later psychopathology (Aas et al., 2019; Croft et al., 2019; Kelleher et al.,
2008; McKay et al., 2020; Morelli et al., 2019; Popovic et al., 2019; Quidé et al., 2020; Walker et al.,
2004). Furthermore, adult victims of childhood physical and sexual abuse display persistent sensation
of pituitary—adrenal and autonomic stress response. (Heim et al., 2000; Kelleher et al., 2008; McKay
et al.,, 2020) Additionally, it has been shown that early life trauma can affect brain development includ-
ing brain regions involved in cognitive functions. This can lead to deficits in working memory, which
may also be a risk factor for later development of psychopathology (Majer et al., 2010).

Cognitive theories suggest that childhood trauma including domestic violence, sexual abuse, and
physical abuse may have a negative impact the individual's cognitive schema. Childhood abuse and
victimization may cause the individual to perceive the world or other people as dangerous and threat-
ening and in the end leading to paranoid ideations and increased vulnerability for developing psychosis
(Arseneault et al., 2011; Kelleher et al., 2008; Mayo et al., 2017; McKay et al., 2020; Wigman et al., 2012).

Non-interpersonal trauma

The findings regarding no significant difference between the three groups in prevalence of lifetime
non-interpersonal trauma are, although not directly comparable, in line with a previous study examining
the relationship between types of childhood trauma and development of psychotic symptoms in a sam-
ple of first-episode psychosis (Haahr et al., 2018). However, studies concerning associations between
non-interpersonal trauma and later development of psychosis are inconsistent (Arseneault et al., 2011;
Galletly et al., 2011; Gibson et al., 2016; Haahr et al., 2018; Stain et al., 2014). Our findings regarding
any non-interpersonal trauma could suggest that non-interpersonal trauma is more prevalent across the
three groups of investigation and independent of familial high risk status compared with interpersonal
trauma, which are more frequent in high risk families.

Compared with other items regarding non-interpersonal traumatic events, we found a high response
rate for the item reporting ‘confrontation with traumatic news’, for example someone in your close
family, such as grandparents, who had died or was seriously ill. A sensitivity analysis leaving that item
out, did not change any results, but made the risk of experiencing any trauma even higher in the FHR-
groups. This could be interpreted as loss of grandparents or severe somatic illness in the close family
are a more universal trauma and to a lesser degree dependent on parental mental illness, compared with
other kinds of trauma.

Strengths and limitations

The study has several strengths including the longitudinal, prospective design, assessing childhood
trauma with multiple assessments during childhood, using both the child and parent reported data,
reducing the risk of inaccuracy in memory recall. Another strength is the large sample size and narrow
age range of our cohort. Furthermore, childhood trauma was assessed with a standardized, validated
semi-structured clinical interview conducted by trained clinicians blinded to high risk status and prior
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data concerning the child. Finally, to our knowledge this is the first study to assess childhood trauma
among children at FHR-SZ and thus the first to include both children at FHR-SZ and FHR-BP com-
pared with PBCs.

This study also has some limitations. Firstly, K-SADS-PL PTSD-section is not as extensive as other
childhood trauma measures. Any childhood trauma and any interpersonal trauma were estimated with a
binary measure, reporting the presence or absence of any trauma or any interpersonal trauma. Thus, we
were not able to determine whether exposure to interpersonal trauma were related to an individual close
to the child or not, where a close exposure to interpersonal trauma predicts are more severe outcome
compared with not close (Haahr et al., 2018; Stain et al., 2014). Furthermore, it was not possible to cal-
culate OR on item level for each type of trauma exposure due to lack of power. Evaluation of repeated
episodes, frequency, duration, and severity of a certain type of trauma was not possible, and a score of
number of types of trauma exposure represents the score of number of different types of trauma not
total number of traumatic events experienced. Although parent and child interviews were conducted
separately, studies have shown that children due to loyalty to their parents may underreport parental
maltreatment and that parents generally reports less maltreatment than their children (Koenders et al.,
2020). Using the K-SADS-PL PTSD-section, we were not able to include parental psychopathology as
childhood trauma. Finally, other parental disorders besides schizophrenia or bipolar disorder may af-
fect the prevalence of trauma exposure. Future studies could examine the effect of any parental mental
illness on exposure of childhood trauma.

CONCLUSIONS

Children at familial high risk of schizophrenia or bipolar disorder have an elevated risk of exposure to
childhood trauma including increased number of trauma types and interpersonal trauma. These find-
ings suggest that not only are these children genetically at risk, but they are also at additional environ-
mental risk for later development of severe mental illness. Trauma exposure seems to be stable across
childhood, which emphasizes the need for early detection to protect these children from exposure to
trauma and to develop intervention strategies before potential onset of mental illness.

More studies of trauma exposure among children at familial high risk as well as follow-up through-
out adulthood are of importance to explore correlation of trauma exposure and onset of mental illness
in children at both genetically and environmental risk for severe mental illness. Furthermore, future
studies within this cohort should elucidate whether interpersonal trauma predicts mental illness includ-
ing PTSD and stress- and adjustment disorder more than non-interpersonal trauma exposure.
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