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Objective: Psychotic experiences are common in children
and adolescents and are associated with concurrent and
subsequent psychopathology. Most findings originate from
general population studies, whereas little is known of the
clinical outcomes of psychotic experiences in children and
adolescents at familial high risk of psychosis. We examined
the prevalence of psychotic experiences in middle childhood
and whether early childhood psychotic experiences and
developmental pathways of psychotic experiences predicted
mental disorders in middle childhood in children at familial
high risk of schizophrenia (FHR-SZ), bipolar disorder (FHR-
BP), and a population-based control group.

Methods: In a longitudinal population-based cohort study
children at FHR-SZ (N=170), FHR-BP (N=103), and the
control group (N=174) were assessed for psychotic ex-
periences and axis | disorders with face-to-face interviews
in early and middle childhood (at 7 and 11 years of age).

Results: Psychotic experiences were more prevalent in
children at FHR-SZ (31.8%, odds ratio 2.1, 95% Cl 1.3-3.4)

Psychotic experiences, including subclinical hallucinations
and delusions in the absence of a diagnosable psychotic
disorder, are common in children and adolescents from the
general population, and prevalence declines with age (1.
Longitudinal studies show that in the general population
psychotic experiencesin children and adolescents predict both
psychotic and nonpsychotic disorders, with the strongest

thanin the control group (18.4%) in middle childhood. Early
childhood psychotic experiences predicted mental disor-
dersin middle childhood after adjusting for early childhood
disorders and familial risk (odds ratio 2.0, 95% Cl 1.2-3.1).
Having three or more psychotic experiences increased
odds the most (odds ratio 2.5, 95% ClI 1.1-5.7). Persistent
psychotic experiences were associated with increased
odds of middle childhood disorders (odds ratio 4.1, 95% Cl
2.1-8.4). Psychotic experiences were nondifferentially
associated with mental disorders across the three familial
risk groups.

Conclusions: Early childhood psychotic experiences pre-
dict mental disorders in middle childhood. Psychotic
experiences index vulnerability for psychopathology
nondifferentially in children at familial high risk and the
control group. Psychotic experiences should be included
in mental health screenings including children at familial
high risk.
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evidence for psychotic disorders (2-6). Additionally, psy-
chotic experiences are associated with concurrent mental
disorders in childhood and adolescence (3, 7-9) and indicate
increased severity of nonpsychotic disorders (10).

While most psychotic experiences are transient, in a
minority of individuals they persist over time (11). Persistent
psychotic experiences are associated with higher levels of
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concurrent and subsequent psychopathology than nonper-
sistent psychotic experiences (12,13), and are considered part
of an extended psychosis phenotype (11, 14). In one study, a
fifth of clinical psychosis cases were preceded by persistent
psychotic experiences (14). The continuum between psy-
chotic experiences and psychotic disorders is also demon-
strated by their many shared risk factors, including a family
history of psychosis as elucidated in general population
studies (15-17). Yet, findings are not unequivocal (8, 18) and
one general population study found that although a family
history of psychosis predicted persistence of psychotic ex-
periences, it did not predict psychotic experiences per se (19).

In spite of the associations between psychotic experiences
and psychosis, relatively few studies have examined psychotic
experiences in samples of children and adolescents at familial
high risk of psychosis. One familial high risk study (mean age
21.2 years, range 16-25) documented that individuals with at
least two first or second degree relatives with schizophrenia had
a higher prevalence of psychotic symptoms than individuals
without a family history of schizophrenia (20). Another study
(mean age 11.8 years, range 6-21) not including a control group
found that a family history of schizophrenia, bipolar disorder,
and major depressive disorder was not differentially associated
with the occurrence of psychotic experiences (21). Regarding
prodromal symptoms, a study including offspring at familial
high risk of schizophrenia and bipolar disorder found higher
scores in offspring at familial high risk of schizophrenia with
offspring at familial high risk of bipolar disorder intermediate
relative to the control group at baseline (mean age 11.7 years,
range 6-17) and at 2-year follow-up (22). Elevated scores on
prodromal symptoms were also reported in a sample including
siblings (age 7-16 years) of individuals with schizophrenia within
this study (23). In our baseline study, the Danish High Risk and
Resilience Study, VIA 7, we found that psychotic experiences
were more prevalent in 7-year-old children at familial high risk of
schizophrenia than in the control group with children at familial
high risk of bipolar disorder intermediate (24).

Thus, there is evidence that psychotic experiences are
more frequent in children and adolescents at familial high
risk of psychosis, yet there is a lack of familial high risk
studies examining the developmental pathways, i.e., the
development over time, and clinical outcomes of psychotic
experiences. One familial high risk study examining clinical
outcomes of psychotic experiences found that they predicted
psychosis at 2-year follow-up in young (mean age 16.1 years)
first and second degree relatives of individuals with
schizophrenia (25) whereas another found that childhood
psychotic experiences belonged to clusters of risk factors
predicting transition to severe mental illness in youth born to
parents with schizophrenia or bipolar disorder (26).

In our baseline study we found that psychotic experiences
in early childhood (measured at age 7 years) were associated
with a higher occurrence of concurrent axis I disorders (24).
Since most studies have not measured psychotic experiences
before middle childhood, there is little knowledge on early
childhood psychotic experiences in relation to mental health
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later in childhood. One general population study documented
that auditory vocal hallucinations at age 7-8 years predicted
clinical psychopathology 5 years later (27). To our knowledge
no study has examined clinical outcomes of early childhood
psychotic experiences in children at familial high risk of
schizophrenia or bipolar disorder. Studying early childhood
psychotic experiences in familial high risk samples and
elucidating whether they index risk of clinical outcomes is
important to understand their potential as early vulnerability
markers within this population.

The aims of the present study were 1) to examine the
prevalence of psychotic experiences in middle childhood in
children at familial high risk of schizophrenia and bipolar
disorder compared with the control group; 2) to examine
whether early childhood psychotic experiences predict having
psychotic experiences or an axis I mental disorder in middle
childhood; 3) to examine associations between different de-
velopmental pathways of psychotic experiences and mental
disorders in middle childhood; 4) to examine whether early
childhood psychotic experiences differentially predict psy-
chotic experiences and mental disorders in middle childhood
across the three groups of children; 5) in exploratory analyses,
to examine cross-sectional associations between psychotic
experiences and mental disorders in middle childhood.

METHODS

Participants

The VIA 11 Study is the first follow-up of The Danish High Risk
and Resilience Study, a Danish nationwide, longitudinal cohort
study. The original cohort consisted of 522 7-year-old children
with at least one biological parent with a schizophrenia spec-
trum disorder (N=202, ICD-10 codes: F20, F22, F25 or ICD-8
codes: 295, 297, 298.29, 298.39, 298.89, 298.99), or bipolar
disorder (N=120, ICD-10 codes: F30, F31 or ICD-8 codes:
296.19,269.39), and a population-based control group (hereafter
control group) where neither parent was diagnosed with these
disorders (N=200). The cohort was retrieved from the Danish
national registers. Baseline data were obtained at face-to-face
assessments between January 2013 and January 2016 (at age
7 years). Follow-up data were obtained at face-to-face as-
sessments between March 2017 and June 2020 (at age 11 years).
Children in the control group were matched to children at
familial high risk of schizophrenia (FHR-SZ) on age, sex, and
municipality. Children at familial high risk of bipolar disorder
(FHR-BP) were an unmatched sample comparable to the other
groups regarding inclusion age and sex. Children had to be born
in Denmark to be eligible, and all participating children had
Danish as their first language. Recruitment of the cohort is
illustrated in section S1 of the online supplement. The cohort
and study design are described in detail elsewhere (28).

The study was approved by the Danish Data Protection
Agency. The study adheres to the guidelines of the Danish
Committee on Health Research Ethics, although this au-
thority deemed ethical approval unnecessary due to the ob-
servational nature of the study. Written informed consent from

ajp.psychiatryonline.org 629


https://ajp.psychiatryonline.org/doi/suppl/10.1176/appi.ajp.21101076/suppl_file/appi.ajp.21101076.ds001.pdf
http://ajp.psychiatryonline.org

DEVELOPMENTAL PATHWAYS AND CLINICAL OUTCOMES

the parent or other legal guardian, and assent from the chil-
dren, were obtained upon explanation of all procedures.

Measures
Psychotic experiences. Psychotic experiences were assessed
with the psychosis supplement of the Kiddie Schedule for
Affective Disorders and Schizophrenia—Present and Life-
time Version (K-SADS-PL) (29). At baseline (age 7 years)
children and the primary caregiver of each child were
interviewed about psychotic experiences during the child’s
life, i.e., early childhood psychotic experiences, and at
follow-up (age 11 years) they were reinterviewed about
psychotic experiences during the 4-year interim, i.e., middle
childhood psychotic experiences. The interviews were
conducted by formally trained psychologists, medical doc-
tors, and research nurses. To ensure optimal information,
every child and primary caregiver was interviewed about all
types of psychotic experiences regardless of their initial
answers to the screening questions (for hallucinations and
delusions). We inquired about nine types of hallucinations
and 13 types of delusions. Five types of auditory hallucina-
tions were subsequently collapsed into one. In case of a
K-SADS-PL score of either a possible (score of 2) or definite
(score of 3) psychotic symptom on either the child’s or
caregiver’s answer the child or caregiver were asked addi-
tional questions about the symptom (frequency, duration,
degree of conviction, distress, impact on functioning) and
when it last occurred (current psychotic experiences were
defined as occurring within the past 6 months). At follow-up
all symptoms were consensus rated at clinical conferences
by a psychotic experiences expert (professor of child and
adolescent psychiatry, the last author) together with the
interviewer. Each symptom was given a final score on a seven-
point scale, ranging from 0 to 6 (O=absent, 1=possibly
present, 2=mild, 3=moderate, 4=moderately severe,
5=severe but not psychotic, 6=severe and psychotic), to
ensure consistent ratings and exclusion of uncertain symp-
toms. For the analyses, scores were recoded into 0-1=“absent
or possible psychotic experiences,” and 2-6="“definite psy-
chotic experiences.” Only definite psychotic experiences
were included in the analyses. Hypnagogic and hypnopompic
hallucinations and symptoms attributed to fever were ex-
cluded at follow-up. The definition of psychotic experiences
was slightly broader at baseline as these symptoms were not
systematically excluded. Methods and results from the
baseline study are described in detail elsewhere (24).
Having “any psychotic experiences” was defined as
presence of any type of hallucination or delusion. A cate-
gorical predictor variable with number of different types of
psychotic experiences divided into 0, 1, 2, or 3 and above was
created to reflect severity. Using a categorical definition of
presence or absence of psychotic experiences was chosen to
increase comparability with other studies (2, 5, 6, 10, 30, 31).
Number of different psychotic experiences was used to re-
flect severity in keeping with two large general population
studies (5, 32). For developmental pathways of psychotic
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experiences, a categorical predictor variable was created,
with four categories: children not reporting any early
childhood psychotic experiences, nor any middle childhood
psychotic experiences (never psychotic experiences); chil-
dren reporting any early childhood psychotic experiences,
but no middle childhood psychotic experiences (remittent
psychotic experiences); children not reporting any early
childhood psychotic experiences but reporting any middle
childhood psychotic experiences (incident psychotic expe-
riences); children reporting both any early childhood psy-
chotic experiences and any middle childhood psychotic
experiences (persistent psychotic experiences).

Mental disorders. DSM-IV and DSM-5 axis I mental disorders
were ascertained with K-SADS-PL. At age 7 years children
and caregivers were interviewed about mental disorders
during the child’s life, i.e., early childhood mental disorders.
At age 11 years they were reinterviewed about symptoms
during the 4-year interim, i.e., middle childhood mental
disorders. As per the K-SADS-PL manual, all available in-
formation about the child was taken into consideration, and
summary ratings were based on the interviewers’ best clinical
judgment. All diagnoses were confirmed in consensus
meetings with a child and adolescent psychiatrist (the last
author). In the current cohort, diagnosed mental disorders
included affective disorders, anxiety disorders, ADHD, dis-
ruptive behavior disorders, autism spectrum disorders,
PTSD, stress and adjustment disorders, tic disorders, and
psychotic disorders. “Any axis I disorder” was defined as
presence of any of these disorders. Elimination disorders,
transient and unspecified tics, and specific phobias were
excluded. Methods and results regarding mental disorders
are described in detail elsewhere (33, 34). For supplementary
analyses we constructed three disorder categories: inter-
nalizing (affective disorders and anxiety), externalizing
(ADHD and disruptive behavior disorders), and other dis-
orders, as detailed in section S5 of the online supplement.

Global functioning, IQ, and pubertal stage. Current global
functioning was ascertained with Children’s Global Assess-
ment Scale (CGAS) (35). IQ was measured with Reynolds
Intellectual Screening Test (36). Onset of puberty was
assessed with self-reported Tanner Stages (37). For details,
see section S2 of the online supplement.

Statistical analyses. Differences in demographic and clinical
background characteristics between the three groups of
children were analyzed with chi-square tests and one-way
ANOVA. Dropout analyses were performed with chi-square.

For the main outcomes frequencies and percentages were
calculated with crosstabs.

The aims of the study were examined as follows: 1) to
ascertain the effects of familial high risk group (FHR-group)
on the prevalence of middle childhood psychotic experi-
ences, binary logistic regression analyses adjusted for sex of
the child were conducted. FHR-group was used as predictor,
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with any middle childhood psychotic experiences as out-
come. Between-group comparisons were obtained by first
using the the control group as reference, then, for compar-
isons between children at FHR-SZ and FHR-BP, using
children at FHR-BP as reference. Sensitivity analyses in-
cluding three children (FHR-SZ: N=2; control group: N=1)
who provided data only at follow-up were conducted. 2) The
effect of presence of any early childhood psychotic experi-
ences as predictor on middle childhood psychotic experi-
ences as outcome was ascertained with binary logistic
regression adjusted for sex of the child. FHR-group was then
added as covariate. Similar models were run using number of
early childhood psychotic experiences (0, 1, 2, 3 or above) as
predictor. Children with no early childhood psychotic ex-
periences were used as reference. Longitudinal relationship
between any early childhood psychotic experiences as pre-
dictor, and any middle childhood axis I disorder as outcome
was ascertained with binary logistic regression adjusted for
sex of the child. Any early childhood axis I disorder and
FHR-group were successively added as covariates. Models
were repeated using number of early childhood psychotic
experiences as predictor. 3) Similar analyses were carried out
with developmental pathways of psychotic experiences as
predictor using the never psychotic experiences group as
reference, and any middle childhood axis I disorder as out-
come. 4) Analyses with psychotic experiences as predictor
were checked for interaction effect by adding FHR-group as
interaction term in the first model. Interaction analyses were
conducted to examine whether associations between psy-
chotic experiences and the examined outcomes differed
across FHR groups, therefore only p-values for the interac-
tion terms are interpreted (estimates for the interaction terms
are available from the authors upon request) 5) Exploratory
cross-sectional analyses of associations between middle
childhood psychotic experiences and mental disorders were
conducted in the same way as the longitudinal analyses.
Internalizing, externalizing, and other disorders were sub-
sequently used as outcomes for aims 2) and 3) and 5) as
detailed in section S5 of the online supplement.

Analyses were adjusted for sex to control for any effect of
sex on the outcome. Unadjusted models are included in all
tables for information only. For relation between sex and the
examined outcomes, see section S3 of the online supplement.
Sensitivity analyses excluding children with lifetime psy-
chotic disorders were conducted as detailed in section S7 of
the online supplement. Due to the risk of over-adjusting we
did not adjust for socioeconomic status which is intrinsically
associated with familial risk status. Alpha was set to <0.05.
Data were analyzed using SPSS version 25.

RESULTS

Sample Characteristics

The three FHR groups did not differ regarding sex, age at
inclusion, IQ at age 7 years, or onset of puberty (Table 1).
FHR-SZ and FHR-BP groups had a significantly higher
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prevalence of any axis I disorder during early (age 7 years) and
middle childhood (age 11 years), and lower current global
functioning compared with the control group. Children at
FHR-SZ had a higher prevalence of early childhood psy-
chotic experiences than the control group. Children at
FHR-SZ had significantly lower socioeconomic status re-
flected inlower levels of education of their primary caregivers
than children at FHR-BP and the control group (Table 1).

Data on psychotic experiences were provided for
513 children at age 7 years, for 450 children at age 11 years,
and for 447 children (FHR-SZ: N=170; FHR-BP: N=103;
control group: N=174) at both assessments (mean age at
follow-up, 11.9 years [SD=0.2, range=10.9-12.7]). Reten-
tion was 87.1%. There were no significant differences be-
tween children who participated in the psychotic
experiences assessment at age 11 years and dropouts re-
garding prevalence of any psychotic experiences (X (1)=
1.311, p=0.25), any axis I disorder (X? (1)=1.969, p=0.16) in
early childhood, sex (X2 (1)=0.853, p=0.36), or FHR-group
(X% (2)=0.991, p=0.61).

Prevalence of Middle Childhood Psychotic Experiences
Significantly more children at FHR-SZ (31.8%) than children
in the control group (18.4%) experienced any middle child-
hood psychotic experiences (odds ratio 2.1, 95% CI=1.3-3.4,
p=0.005). No significant difference was found between
children at FHR-BP (20.4%) and the control group (Table 2).
Children at FHR-SZ were significantly more likely than
children at FHR-BP to have experienced any psychotic ex-
periences. Similar results were found regarding current
psychotic experiences (Table 2). Sensitivity analyses in-
cluding three children with data at age 11 years only did not
change these results (data not shown).

The prevalence of hallucinations and delusions in middle
childhood is presented in section S4 of the online supplement.
Children at FHR-SZ had a significantly higher prevalence of
hallucinations than the control group and children at FHR-
BP, as well as a higher prevalence of delusions than the
control group.

Longitudinal Associations Between Early Childhood
Psychotic Experiences and Middle Childhood Psychotic
Experiences and Mental Disorders
Children who reported any early childhood psychotic ex-
periences were significantly more likely to report any middle
childhood psychotic experiences (30.7% reported psychotic
experiences again) than children without early childhood
psychotic experiences (19.0% reported middle childhood
psychotic experiences) (Table 3). This effect was driven by
children with multiple psychotic experiences, i.e., having
more than one type of early childhood psychotic experiences
predicted persistence of psychotic experiences, whereas
having one type did not (Table 3).

Presence of any early childhood psychotic experiences
predicted any middle childhood axis I disorder even after
adjusting for early childhood disorders and familial risk (odds
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TABLE 1. Demographic and clinical background characteristics of 447 children with data on psychotic experiences at age 7 and 11 years

in The Danish High Risk and Resilience Study, VIA 11°

Familial risk group

p Value for pairwise comparisons

FHR-SZ FHR-BP Control group
—170P _ —174b FHR-SZ vs. FHR-BP vs.
(N=1707) (N=103) (N=1747) control control FHR-SZ vs.
N/mean %/SD N/mean %/SD N/mean %/SD p group group FHR-BP
Female, N, % 82 48.2 46 447 82 471 0.85¢ NA NA NA
Age at inclusion, years, 12.0 0.3 119 0.2 119 0.2 0.61¢ NA NA NA
mean, SD
Baseline 1Q¢, mean, SDf 103.0 11.3 105.3 8.8 105.2 9.8 0.07¢ NA NA NA
Onset of pubertyd, N, %" 137 87.3 87 90.6 151 94.4 0.09¢ NA NA NA
Any early childhood psychotic 83 48.8 45 437 61 35.1 0.03¢ 0.01 0.15 0.41
experiences (age 7 years),
N, %
Any early childhood axis | 61 35.9 36 35.0 28 161 <0.001° <0.001 <0.001 0.88
disorder (K-SADS, age
7 years), N, %
Any middle childhood axis | 82 48.2 40 38.8 39 224 <0.001° <0.001 0.003 0.13
disorder (K-SADS, age
11 years)i, N, %
Current global functioning, 64.8 15.6 68.5 14.6 75.1 14.0 <0.001¢ <0.001 <0.001 0.05
mean, SD
Educational level, primary
caregiver®!
Primary/lower secondary, 57 33.5 19 18.4 36 20.8
N, %
Upper secondary, 39 22.9 21 20.4 39 225 0.008™M 0.008 0.46 0.003
vocational, short-cycle
tertiary, N, %
Bachelor degree, equivalent 74 435 63 61.2 98 56.6

or higher, N, %

)

K-SADS-PL=Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age Children Present and Lifetime Version; FHR-SZ=children at familial high

risk of schizophrenia spectrum disorders; FHR-BP=children at familial high risk of bipolar disorder.

o

At follow-up data on Psychotic Experiences were provided for three children (FHR-SZ=2, control group=1) who did not have data on Psychotic Experiences at

baseline. Since the main analyses are on children with data at both baseline and follow-up (N=447), those three children are not included in Table 1.

Chi square test.
One-way ANOVA test with post hoc Least Significant Difference.
Measured with Reynolds Intellectual Screening Test (RIST).

- JTQ ™ 0o a0

~ disorders, and psychotic disorders.
) Measured with Children’s Global Assessment Scale (CGAS).

- =

Includes 170 children at FHR-SZ, 103 children at FHR-BP, and 172 children in the control group.

Measured with self-reported Tanner Stages. Onset of puberty defined as Tanner Stage 2-4 (vs. Stage 1).

Includes 157 children at FHR-SZ, 96 children at FHR-BP, and 160 children in the control group.

Includes affective disorders, anxiety disorders, ADHD, disruptive behavior disorders, autism spectrum disorders, PTSD, stress and adjustment disorders, tic

The primary caregiver is defined as the caregiver currently spending the most time with the child at the time of the VIA 11 assessment.
Includes 170 primary caregivers of children at FHR-SZ, 103 caregivers of children at FHR-BP, and 173 caregivers of children in the control group.

™ Linear-by-Linear Association p value is reported when an ordinal variable has more than two categories.

ratio 2.0, 95% CI=1.2-3.1, p=0.004). Of children with any
early childhood psychotic experiences, 46.6% had an axis I
disorder in middle childhood, whereas 28.3% of children
with no early childhood psychotic experiences had a middle
childhood disorder. The occurrence of three or more early
childhood psychotic experiences was most strongly associ-
ated with having a middle childhood axis I disorder (odds
ratio 2.5, 95% CI=1.1-5.7, p=0.04, Table 3).

Early childhood psychotic experiences predicted both
internalizing, externalizing, and other disorders in middle
childhood with stronger effects for more than one type of
psychotic experiences. Not all associations survived adjust-
ment for early childhood disorders (see section S5 of the
online supplement).
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Associations Between Developmental Pathways of
Psychotic Experiences and Middle Childhood Mental
Disorders

Persistence of psychotic experiences into middle childhood
was found in 36.1% (N=30) of those who reported early
childhood psychotic experiences (N=83) in the FHR-SZ
group, in 26.7% (12 out of 45) in the FHR-BP group, and in
26.2% (16 out of 61) among the control group.

Across familial risk groups, children with remittent, inci-
dent, and persistent psychotic experiences had a significantly
higher risk of any middle childhood axis I disorder than children
in the never psychotic experiences group when only adjusting
for sex. When taking into account early childhood mental dis-
orders and familial risk, only persistent psychotic experiences
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TABLE 2. Psychotic experiences in middle childhood (age 11 years) in 447 children at FHR-SZ, FHR-BP, and control group in The Danish
High Risk and Resilience Study, VIA 112

N, % Between-group comparisons
Control FHR-SZ vs. FHR-BP vs. FHR-SZ vs.
FHR-SZ  FHR-BP group control group control group FHR-BP
(N=170) (N=103) (N=174) Odds Odds Odds
N % N % N % ratio 95%ClI p ratio 95% ClI p ratio 95% CI p
Four-year prevalence, any
psychotic experiences
Unadjusted 54 318 21 204 32 184 21 13-34 0.005 11 06-21 068 18 10-32 0.04
Adjusted for sex 21 13-34 0005 11 06-21 068 18 10-32 0.04
Six-month prevalence, any
psychotic experiences
Unadjusted 42 247 14 136 23 132 22 12-38 0007 10 05-21 093 21 11-40 0.03
Adjusted for sex 22 12-38 0.007 10 05-21 091 21 11-40 0.03

@ FHR-SZ=Children at familial high risk of schizophrenia spectrum disorders; FHR-BP=Children at familial high risk of bipolar disorder.

TABLE 3. Associations between early childhood psychotic experiences (age 7 years) and middle childhood psychotic experiences and
mental disorders (age 11 years) in 447 children at FHR-SZ, FHR-BP, and control group in The Danish High Risk and Resilience Study, VIA 11?

Early childhood psychotic experiences

Any psychotic
experiences

One type of psychotic Two types of psychotic
experiences

Three or more types of

experiences psychotic experiences

(N=189) (N=104) (N=48) (N=37)
Odds Odds Odds Odds
ratio 95% ClI p ratio 95% ClI p ratio 95% ClI P ratio 95% ClI p
Any middle childhood psychotic
experiences
Unadjusted 19 12-29 0004 16 09-27 010 =21 11-42 0.03 26 12-54 0.01
Adjusted for sex 19 12-29 0005 16 09-27 010 21 11-42 0.03 26 12-54 0.01
Any middle childhood axis | disorder
Unadjusted 22 15-33 <0001 16 10-26 006 28 15-52 0.002 42 20-85 <0.001
Adjusted for sex 23 15-34 <0.001 17 1.0-27 004 28 15-53 0.001 43 21-88 <0.001
Adjusted for sex and any early 21 13-32 0.002 17 1.0-30 005 23 11-47 0.03 31 14-70 0.007
childhood axis | disorder
Adjusted for sex, any early 20 12-31 0.004 18 10-31 0.04 20 10-42 0.06 25 11-57 0.04

childhood axis | disorder, and
familial risk

@ Children with no early childhood psychotic experiences (N=258) were used as reference. FHR-SZ=Children at familial high risk of schizophrenia spectrum

disorders; FHR-BP=Children at familial high risk of bipolar disorder.

significantly predicted middle childhood mental disorders (odds
ratio 4.1, 95% CI=2.1-8.4, p<0.001, Table 4). There was some
evidence that remittent psychotic experiences also predicted
middle childhood axis I disorders, as there was little attenu-
ation of the association when adjusting for FHR-group,
however, this fell just short of statistical significance (Table 4).

Developmental pathways of psychotic experiences are
presented in Figure 1la, 1b, and 1c.

Persistent psychotic experiences predicted both internaliz-
ing, externalizing, and other disorders after adjustment for early
childhood disorders. However, after adjustment for FHR-group,
the association with other disorders fell just short of statistical
significance (see section S5 of the online supplement).

Interaction Between Psychotic Experiences and Familial
Risk Status

There was no interaction with FHR-group, i.e., early childhood
psychotic experiences were not differentially associated with

Am J Psychiatry 179:9, September 2022

persistence of psychotic experiences or with any middle
childhood axis I disorder across the three familial risk groups.
Developmental pathways of psychotic experiences were not
differentially associated with any middle childhood axis I
disorder (p-values for test of interaction >0.30).

Cross-sectional Associations Between Psychotic
Experiences and Mental Disorders in Middle Childhood
Occurrence of middle childhood psychotic experiences was
associated with any concurrent axis I disorder. Results are
presented in section S6 of the online supplement. No dif-
ferential associations between psychotic experiences and
any axis I disorder were found between the three groups
(p-values for test of interaction >0.35).

Middle childhood psychotic experiences were cross-
sectionally associated with both internalizing, external-
izing, and other disorders (see section S5 of the online
supplement).
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TABLE 4. Associations between developmental pathways of psychotic experiences from early to middle childhood and middle childhood
mental disorders in 447 children at FHR-SZ, FHR-BP, and control group in The Danish High Risk and Resilience Study, VIA 112

Developmental pathways of psychotic experiences

Remittent psychotic
experiences (N=131)

Incident psychotic
experiences (N=49)

Persistent psychotic
experiences (N=58)

Odds Odds Odds
ratio 95% Cl p ratio 95% ClI p ratio 95% Cl p
Any middle childhood axis | disorder
Unadjusted 2.0 12-32 0.004 2.3 12-43 0.01 4.9 2.7-9.1 <0.001
Adjusted for sex 2.1 13-34 0.002 2.3 12-45 0.01 52 2.8-9.8 <0.001
Adjusted for sex and any early 18 11-31 0.03 21 1.0-4.3 0.05 4.5 2.3-9.0 <0.001
childhood axis | disorder

Adjusted for sex, any early childhood 17 1.0-29 0.06 1.8 0.9-3.9 0.10 4.1 2.1-84 <0.001

axis | disorder, and familial risk

@ Children in the never psychotic experiences group (N=209) were used as reference. FHR-SZ=Children at familial high risk of schizophrenia spectrum disorders;

FHR-BP=Children at familial high risk of bipolar disorder.

Sensitivity Analyses

Excluding 6 children with lifetime psychotic disorders
rendered differences between children at FHR-SZ and
FHR-BP in prevalence of any psychotic experiences
nonsignificant. Associations between two types of early
childhood psychotic experiences and persistence, and
between one type of early childhood psychotic experi-
ences and any middle childhood axis I disorder fell just
short of statistical significance (see section S7 of the online
supplement).

DISCUSSION

Main Findings

Psychotic experiences more often occurred in children at
FHR-SZ in middle childhood than in the control group,
whereas the prevalence in children at FHR-BP was not
significantly higher than in the control group. Across
groups, having more than one type of early childhood
psychotic experiences predicted persistence of psychotic
experiences into middle childhood. Presence of any early
childhood psychotic experiences predicted a twofold in-
creased risk of having an axis I disorder in middle childhood
after taking into account the effects of early childhood
disorders and familial risk. Having three or more types of
psychotic experiences in early childhood was associated
with the highest increase in odds (2.5-fold). When taking
these risk factors into account, children with persistent
psychotic experiences had a fourfold increased risk of
having a mental disorder in middle childhood compared
with children who never had psychotic experiences. Early
childhood psychotic experiences were nondifferentially
associated with persistence and mental health outcomes
across the three groups of children. Psychotic experiences
in middle childhood were cross-sectionally associated with
presence of mental disorders, with nondifferential associ-
ations across groups. Excluding children who had met
criteria for a psychotic disorder did not substantially change
these results.
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Interpretation

To our knowledge, this is the first prospective study to ex-
amine early childhood psychotic experiences in relation to
mental health outcomes in children at familial high risk of
schizophrenia or bipolar disorder.

The increased prevalence of psychotic experiences in
children at FHR-SZ in the current sample is in keeping with
the previously described evidence of the link between psy-
chotic experiences and familial risk of psychosis from general
population studies and familial high risk studies (16, 20, 22).
Our findings thus support the notion of psychotic experi-
ences as a vulnerability marker of psychosis risk. The com-
parable prevalence of psychotic experiences in children at
FHR-BP and the control group aligns with findings from the
previously mentioned study including both groups of off-
spring (22). In a general population sample of children
assessed at age 11-12 years, a family history of psychosis—
including bipolar disorder—predicted occurrence of psy-
chotic experiences, whereas a family of nonpsychotic mental
disorders did not. However, prediction from individual dis-
orders was not reported (15).

The presence of more than one type of psychotic expe-
riences in early childhood predicted persistence of psychotic
experiences into middle childhood. Although a recent
scoping review concluded that reliable predictors of per-
sistence have not been sufficiently replicated across studies
(38), our study lends support to the notion that higher severity
of psychotic experiences predicts a higher risk of persistence,
similarly to other studies (27, 32, 39, 40).

The finding of psychotic experiences as early markers for
vulnerability to subsequent mental disorders aligns with the
previously described meta-analytic findings from child and
adolescent general population samples (3), and the limited
longitudinal evidence on psychotic experiences measured as
early as age 7-8 years (27, 41). Even when taking into account
known risk factors, early childhood psychotic experiences
predicted mental health in middle childhood in the current
sample. This is in keeping with a smaller study in an ado-
lescent general population sample showing that childhood
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psychotic experiences (age 11.7 years) predicted psychopa-
thology in adolescence (age 15.7 years), after taking into
consideration other risk factors (30). In the current cohort
psychotic experiences appeared to increase risk across the
diagnostic spectrum consistent with previous evidence (3, 6,
30). The higher increase in odds of having a disorder in
middle childhood in children with three or more early
childhood psychotic experiences is in keeping with a large,
cross-sectional general population study of preadolescents
documenting that higher severity of self-reported psychotic
experiences corresponded with stronger associations with
concurrent psychopathology (9). It should be noted that
definitions of severity vary across studies, and while we used
number of psychotic experiences, other indicators of in-
creasing severity such as associated distress also confer in-
creased risk of clinical outcomes and persistence (12, 42). The
predictive value of early childhood psychotic experiences on
middle childhood mental disorders in our population is
important since childhood axis I disorders may index an
increased risk of transitioning to severe mental illness in
children at familial high risk (26, 43, 44). Although too few
for quantitative analyses, it is noteworthy that, in the current
sample, 75% of children with incident psychotic disorders in
middle childhood (N=4, all at FHR-SZ) reported psychotic
experiences in early childhood.

Persistent psychotic experiences predicted later mental
disorders in our cohort which extends findings from older
populations. However, the strength of this association may
potentially partly be explained by cross-sectional associa-
tions between middle childhood psychotic experiences and
concurrent mental disorders. Persistent psychotic experi-
ences relative to no psychotic experiences and transient
psychotic experiences were associated with a greater risk of
subsequent psychopathology in adolescent general pop-
ulation samples (13,14, 31), as well as in a 2-year follow-up of a
general population sample of children first examined at age
9-11 years (45). In the study measuring hallucinations at age
7-8 years, those with persistence had a higher risk of clinical
psychopathology at 5-year follow-up than those with no
hallucinations (27). In the current cohort, a tentative case
could be made that remittent psychotic experiences, albeit to
a lesser extent than persistent, also predict having an axis I
disorder in middle childhood, suggesting that psychotic ex-
periences, even when transient, may index increased risk of
later psychopathology, in line with findings from an ado-
lescent sample (30).

A meta-analysis including general population samples of
various ages reported rates of persistent psychotic experi-
ences of around 20% (11). The rates in the current sample
were higher, which corresponds to findings from other child
and adolescent samples (14, 45). The study measuring hal-
lucinations found decreasing prevalence of persistence with
increasing age (23.5% from age 7-8 to 12-13 years vs. 18.5%
from age 12-13 to age 18-19 years) (41). The higher rates of
persistence in the current sample are most likely attributable
to the young age of the children, their familial high risk, and
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FIGURE 1. Developmental pathways of psychotic experiences
from early to middle childhood in 447 children at FHR-SZ, FHR-BP,
and control group in the Danish High Risk and Resilience Study,
VIA 117

A. FHR-SZ (N=170)

Middle childhood
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Early childhood
(age 7 years)

N=30 (17.6%)
N=83 (48.8%)

Psychotic
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N N=53 (31.2%)
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No psychotic
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@FHR-SZ=Children at familial high risk of schizophrenia spectrum dis-
orders; FHR-BP=Children at familial high risk of bipolar disorder.

the long follow-up period. We would expect a similar de-
crease at later follow-ups given the evidence of declining
prevalence of psychotic experiences with advancing age (1).
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In contrast with one previous study of ageneral population
adolescent sample finding that parental psychosis predicted
persistence of psychotic experiences (19), we found that
familial risk was not differentially associated with persistence
or remission of psychotic experiences. The same study,
however, found that broadly defined parental psychopa-
thology did not contribute to persistence of psychotic
experiences. In our study, psychotic experiences and de-
velopmental pathways of psychotic experiences were not
differentially associated with childhood axis I disorders
across the three groups. A general population study of ado-
lescents found that psychotic experiences in conjunction
with a parental history of mental illness was associated with a
higher risk of subsequent disorders than psychotic experi-
ences without parental mental illness. Yet, it only reported
whether the risk was significantly different from a reference
group without psychotic experiences and without parental
mental disorder, and the definition of parental mental dis-
order was broader than in the current study (6). Considering
the evidence that psychotic experiences become more
strongly associated with psychopathology with increasing
age, as shown in general population samples (10), the pre-
dictive value of psychotic experiences is expected to increase
at later follow-ups and cumulative effects with parental
mental illness may then emerge.

Our findings suggest that those with several psychotic
experiences in early childhood and those with persistent
psychotic experiences may constitute a particularly vulner-
able subgroup. This should warrant attention in light of meta-
analytic evidence of a dose-response relationship between
severity of psychotic experiences, including higher number
of psychotic experiences and persistence, and risk of
transitioning to clinical psychotic outcomes in adolescents
and adults from the general population (46). Planned
follow-up studies in our cohort will elucidate whether the
severity of childhood psychotic experiences has similar
predictive value.

Strengths and Limitations

This study has several strengths. Attrition was low (12.9%)
and equally distributed regarding those with psychotic ex-
periences and mental disorders and those without at
baseline. The same gold-standard interview, including in-
formation from both child and caregiver, carried out by
trained mental health professionals, was used to ascertain
psychotic experiences and mental disorders at both baseline
and follow-up. Additionally, the design allowed us to ex-
amine developmental pathways and clinical outcomes of
psychotic experiences in same-aged children and to adjust
for baseline mental health.

Some limitations should also be taken into consideration.
Psychotic experiences defined as persistent may have oc-
curred closely together in time since participants were
interviewed about the entire interim. Ideally they would have
been interviewed on several, shorter follow-ups to identify
potential heterogeneous developmental pathways, e.g., to
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discern whether persistent psychotic experiences were time-
limited continuations of early symptoms, continued over the
entire interim, or were intermittent. However, in the current
cohort, of children with early childhood psychotic experi-
ences, 74.1% of those who reported middle childhood psy-
chotic experiences reported symptoms within the past
6 months, suggesting that for the majority of those classified
as having persistent psychotic experiences, symptoms were
present in preadolescence. We are unable to subclassify
children into those born to parents with bipolar disorder with
and without psychotic illness features, precluding exami-
nation of potential variations of psychotic experiences within
these subgroups. Future studies may benefit from making
such a distinction. Furthermore, considering the number of
analyses in the current study and the defined alpha level
of <0.05, these findings should be independently replicated
in future studies. The smaller sample size in the FHR-BP
group weakens estimates of differences for this group and
may not have been fully conducive to detecting interaction
effects, thereby increasing the risk of type II errors. There-
fore, no firm conclusions should be drawn regarding the
nondifferential associations between psychotic experiences
and outcomes for this group. Additionally, potential con-
founding by other factors not examined in this study, such as
exposure to trauma and urbanicity, which may moderate the
associations between psychotic experiences and mental
disorders (47) cannot be ruled out. Future studies in this
cohort should examine their role.

CONCLUSIONS

This study extends previous knowledge on psychotic expe-
riences to include early childhood psychotic experiences in
children at familial high risk of schizophrenia and bipolar
disorder. The study demonstrates that early childhood psy-
chotic experiences are markers for vulnerability to mental
disorders in middle childhood and may characterize vul-
nerable subgroups within familial high risk populations. Yet,
the associations between psychotic experiences and mental
health in the current sample were not unique to children at
familial high risk and are comparable to what has been found
in the general population. As others have suggested, inquiring
about psychotic experiences should be part of any mental
health screening of children and adolescents (6, 30), and our
findings suggest that this may meaningfully begin in early
childhood and should encompass children at familial high
risk. Occurrence of psychotic experiences, even in early
childhood, although not necessarily cause for concern,
should prompt identification of individual needs for early
intervention and prevention with potential for reducing short
and long term risk of mental disorders. Children who report
several types of psychotic experiences and persistent psy-
chotic experiences ought to warrant particular attention.
Follow-up is crucial to elucidate the possible value of early
childhood psychotic experiences in predicting psychotic
disorders and other severe mental illness.
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Examination Questions for Developmental Pathways and Clinical Outcomes of Early
Childhood Psychotic Experiences in Preadolescent Children at Familial High Risk of

1

3.

Schizophrenia or Bipolar Disorder: A Prospective, Longitudinal Cohort Study
What was the prevalence of any psychotic experiences in middle childhood across
the three groups?

A. Children at familial high risk of bipolar disorder had a higher prevalence of psychotic
experiences than the other two groups

B. Children in the control group had a higher prevalence than children at familial high
risk of bipolar disorder

C. Children at familial high risk of schizophrenia had a higher prevalence than the
other two groups
D. There were no between-group differences

. Which developmental pathway of psychotic experiences from early to middle

childhood was associated with having an axis | mental disorder during middle
childhood after adjustment?

A. Never having any psychotic experiences

B. Having remittent psychotic experiences

C. Having incident psychotic experiences

D. Having persistent psychotic experiences

Which recommendation for early mental health screenings follows from this study?

A. Mental health screenings should include psychotic experiences from middle
childhood

B. Mental health screenings should include psychotic experiences from early child-
hood

C. Mental health screenings should not include psychotic experiences
D. No recommendation
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