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Background: Adolescent self-reported psychotic experiences are associated with mental illness and could help guide
prevention strategies. Youth report substantially more experiences than adults. However, with large societal changes
like the digital revolution and COVID-19 pandemic, existing questionnaires may no longer accurately capture youth
experiences. We aimed to determine the ability of the CAPE-16 questionnaire in capturing psychotic experiences
across contexts (biological sex and COVID-19 response) and generations, thereby validating important psychometric
aspects of the tool in modern adolescents. Methods: We used data from the Norwegian Mother, Father and Child
Study (MoBa), a population-based pregnancy cohort. Adolescents responded to the CAPE-16 questionnaire
(n=18,835). For a comparison between age groups, we included adult men from the parent generation who
responded to the CAPE-9 (n=28,793). We investigated the psychometric properties of CAPE-16 through
confirmatory factor analyses, measurement invariance testing across biological sex, response before/during the
COVID-19 pandemic, and generations (adolescents and fathers), and examined subscale and item-level associations
with subsequent registry-based psychiatric diagnoses (average time between CAPE and last registry update:
3.68 + 1.34 years). Results: Out of 18,835 adolescents, 33.2% reported lifetime psychotic experiences. We
confirmed a three-factor structure (paranoia, bizarre thoughts, and hallucinations) and good subscale reliability
(0 = .86 and .90). CAPE-16 scores were stable across biological sex and pandemic status. CAPE-9 response patterns
were non-invariant across adolescents and adult men, with an item related to digital technology particularly prone to
bias. CAPE-16 subscales were associated with subsequent psychiatric diagnoses, especially psychotic disorders.
Conclusions: CAPE-16 is a reliable measure of psychotic experiences across sex and a major societal stressor in
adolescents. More frequent and distressing experiences increase the risk of subsequent psychiatric diagnoses.
Different response patterns between adults and adolescents for items related to digital technology suggest differences
in interpretation. Hence, certain items may benefit from revisions. Keywords: Youth psychotic experiences;
subgroup differences; subsequent mental illness; digitalization; COVID-19; MoBa.

experiences at one end and frank psychosis at the
other (Johns & Van Os, 2001). In adults, PEs are
associated with both concurrent and subsequent
mental illness (McGrath et al., 2016). Similarly, in
youth, PEs indicate a four-fold increased risk for
psychosis and a three-fold increased risk for
non-psychotic mental illness (Healy et al., 2019).
These associations position adolescent PEs as
potential targets for early detection and intervention.
Yet, to identify clinically relevant PEs, we need valid
and reliable PE questionnaires.

During the past decade, adolescents, and partic-

Introduction

Psychotic experiences (PEs) are delusions and hal-
lucinations that do not reach the clinical threshold
for a psychotic episode (Linscott & Van Os, 2013).
The estimated prevalence of PEs is around 8%-17%
in children and adolescents (Kelleher et al., 2012)
compared to 5%-10% in adults (Linscott & Van
Os, 2013; McGrath et al., 2015). Hence, psychosis is
suggested to exist on a continuum with psychotic
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Patalay, 2021) — a problem seemingly exacerbated by
the COVID-19 pandemic (Madigan et al., 2023). The
pandemic offers a unique opportunity to study PE
changes during a major societal stressor, with
several studies now showing increased reports of
PEs after the onset of the pandemic (DeVylder
et al., 2024; Oh et al.,, 2021; Wang, Zhou, Chen,
& Sun, 2023). However, changes in prevalence do
not give us the complete picture. Investigating
whether reports of PEs are comparable across
adults and adolescents also entails testing if
responses are consistent within adolescents. We
need to make sure that observed differences stem
from context (i.e. the pandemic) or subgroup (i.e.
boys and girls) factors rather than measurement
inconsistencies. For instance, large variations in
responses to the same question within groups may
indicate different interpretations. Questionnaire
variability can be assessed through invariance
testing, which evaluates whether group differences
are solely due to differences in scaling (i.e. one
group simply reports more symptoms) or variation
in the pattern of responses (Putnick & Born-
stein, 2016). While preliminary evidence suggests
that CAPE measures PEs similarly across gender
(Aloba & Opakunle, 2020), knowledge about sex
differences remains limited. Further, we lack infor-
mation on whether CAPE response patterns are
stable before and during the COVID-19 pandemic
or across individuals that grew up before or after
the digital revolution. Invariance testing can help us
identify whether reports are comparable and thus
confirm group differences.

Children reporting PEs have an increased likeli-
hood of adult-onset psychotic and non-psychotic
mental conditions (Fisher et al., 2013; Niarchou,
Zammit, & Lewis, 2015; Sullivan et al., 2020). So far,
diagnostic associations of item-level PEs remain
largely unexplored, with a few exceptions (Lindgren,
Numminen, Holm, Therman, & Tuulio-
Henriksson, 2022; McGrath et al., 2015). If CAPE-
16 items truly capture psychosis-related phenom-
ena, we would expect positive relationships between
items and subsequent psychiatric diagnoses, partic-
ularly psychosis, further validating important psy-
chometric aspects of the scale. Investigating item-
specific diagnostic associations can also provide
insight into the nuances of adolescent responses.

The current work explores several novel aspects.
Given reports of increasing youth mental health
issues (Campbell et al., 2021; Evensen et al., 2023;
Keyes, Gary, O’Malley, Hamilton, & Schulen-
berg, 2019), we aimed to investigate whether there
are substantial changes in CAPE psychometric
structure and clinical associations across genera-
tions, during a major societal incident (COVID-19
pandemic), and between sexes. This approach gives
insight into whether PE reports can be accurately
compared across groups and sheds light on why
modern adolescents might respond differently to a
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PE self-report questionnaire compared to the parent
generation.

We examined CAPE-16 psychometric properties
by: (a) investigating factor structure and scale
reliability, (b) assessing measurement invariance
across biological sex, response before/during
COVID-19, and generations (adolescent-adult and
adolescent-father comparisons), and (c) examining
associations between CAPE-16 (subscale and item-
level) and subsequent registry-based psychiatric
diagnoses. While prior studies have investigated
CAPE factor structure and scale reliability (Capra,
Kavanagh, Hides, & Scott, 2017; Mark & Toulopou-
lou, 2016; Sun et al., 2020), we extend these findings
by examining response pattern stability across sex, a
major societal stressor (the COVID-19 pandemic),
and two generations. This investigation of response
pattern differences is crucial for accurate group
mean comparisons and to avoid spurious relation-
ships with clinical outcomes. By validating impor-
tant psychometric aspects of CAPE-16, we aimed to
assess its utility in identifying psychosis continuum
experiences across various contexts, thereby inform-
ing future research on the prediction and early
identification of psychosis.

Methods
Participants

MoBa is a population-based pregnancy cohort study con-
ducted by the Norwegian Institute of Public Health. Partici-
pants were recruited from all over Norway from 1999-2008.
Out of the total number of pregnant women invited, 41%
agreed to participate. Fathers were first invited at week 15 of
the pregnancy (Magnus et al., 2006, 2016). All participants
provided informed written consent. Formation of MoBa and
initial data collection were based on a license from the
Norwegian Data Protection Agency and approval from the
Regional Committees for Medical and Health Research Ethics
(REK). The Norwegian Health Registry Act regulates MoBa, and
REK has approved the current study (2016/1226/REK Ser-
Jst C). The authors assert that all procedures contributing to
this work comply with the ethical standards of the relevant
national and institutional committees on human experimen-
tation and with the Helsinki Declaration of 1975, as revised
in 2013.

Measures

Sociodemographic variables. Information about sex
assigned at birth, birth year and weight, parity, and parent’s
age at birth was collected from the Norwegian Medical Birth
Registry. Parents reported income and educational attainment
in the baseline MoBa questionnaires (week 15 of pregnancy).

Symptom measures. Between 2016 and 2022, all MoBa
children (14 years at sampling) received health and lifestyle
questionnaires. In total, 21,122 adolescents responded to the
questionnaires, including CAPE-16 (complete cases:
n= 18,835). CAPE-16 comprises CAPE-15 and an additional
item from CAPE-9 (details in Tables S1 and S2). The CAPE-9
scale was developed from the CAPE 20-item positive subscale
(Stefanis et al., 2002) by comparing the performance of items
in predicting psychosis onset in the TRAILS longitudinal cohort
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(Jim van Os, personal communication). Each scale item is
rated on a 4-point scale for both frequency of experiences and
related distress (‘never’, ‘sometimes’, ‘often’, ‘nearly always’).
We defined our PE cut-off as scoring ‘often’ or ‘nearly always’
on one or more questions in accordance with previous studies
(Fekih-Romdhane et al., 2021, 2024). During 2015, MoBa
fathers responded to CAPE-9 (complete cases n = 28,793). We
gave an in-depth description of the adult men sample
elsewhere (Birkenses et al., 2023). For adolescent-adult
comparisons, we selected the items comprising CAPE-9 from
CAPE-16. Because of competing measures, MoBa did not
include the CAPE in questionnaires to the participating
mothers.

Emotional symptoms. The Symptoms Checklist-10
(SCL-10; Table S3) was developed for MoBa by regressing the
items of SCL-25 on total scores in the available data. This
shorter version was then validated in an adult sample (Tambs
& Moum, 1993; Tambs & Reoysamb, 2014).

Psychiatric diagnoses. Psychiatric diagnoses were
derived from the Norwegian Patient Registry, a national health
care registry containing ICD-10 (World Health Organiza-
tion, 2004) codes from hospitals, contract specialists, and
outpatient clinics in all municipalities of Norway. Note S1 gives
an in-depth description of NPR. Diagnostic information was
available from January 2008 to December 2023. Diagnoses
included in the analyses were psychotic disorders (F20, F22,
F23, F25, F28, F29), depressive episodes (F32), bipolar
disorder (F31), phobias (F40), anxiety disorders (F41),
obsessive-compulsive disorder (OCD; F42), trauma- and
stressor-related disorders (F43.0, F43.1, F43.2), somatoform
disorder (F45), eating disorders (F50) and personality disor-
ders (F60) (counts in Table SS5a,b).

Statistical analyses

All analyses were performed in R, version 4.0.3 (R Core
Team, 2020). We randomly removed one of each sibling pair
to avoid relatedness among participants (sample selection
described in Figure S1).

Scale reliability and confirmatory factor analy-

SiS. A prior meta-analysis estimated the CAPE positive
subscale (CAPE-20) to have a mean Cronbach’s alpha of
0.84 + 0.1 (Mark & Toulopoulou, 2016). To evaluate the scale
reliability of the CAPE-16 subscales, we used the omega
coefficient, which is more robust to skewed data than the
alpha (McNeish, 2018). We conducted confirmatory factor
analyses (CFA) based on the previously observed three-factor
structure of CAPE-15 (Mark & Toulopoulou, 2016) and CAPE-9
(Birkenees et al., 2023). To handle violations of normality, we
used a robust maximum likelihood estimator (Yuan &
Bentler, 1998).

Measurement invariance testing. We tested measure-
ment invariance (MI) across group status (boys/girls, response
before/during COVID-19, adolescents/adult men from the
parent generation). MI analysis was used to evaluate if CAPE
captured the same construct across the specified groups. This
approach is used to ensure that any observed difference in
mean scores between groups is indicative of actual differences
and not merely differences in interpretation of the questions or
response style (Chen, 2008). The method involves testing
models with increasingly strict parameter constraints to
evaluate if parameters are equal across groups. We first tested
the replicability of the factor structure (configural model), then
constrained factor loadings to be equal across groups (metric
invariance), and lastly constrained both intercepts and
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loadings (scalar invariance; Putnick & Bornstein, 2016). We
also ran a post-hoc invariance test comparing only men and
adolescent boys to evaluate any sex-specific effects. Here,
relatedness between the men and boys was not specified. To
avoid severe imbalance between sample sizes, we randomly
drew a sample of men equal to that of the number of boys
(~9,000). Finally, we ran post-hoc analyses restricting to
related pairs of fathers and children (i.e. pairs sharing the
same family ID).

We evaluated the configural model based on overall model
fit, with a good fit indicated by comparative fit index (CFI) and
Tucker Lewis index (TLI) >.95, root mean square error of
approximation (RMSEA) <.06, and standardized root mean
square residual (SRMR) <.08. To evaluate metric and scalar
invariance, we compared models by estimating change in
model fit. Due to the large sample size, we used a stricter cut-
off: >—.01 for ACFI and ATFI, >.015 in ARMSEA and >.030 in
ASRMR for metric invariance, and >.015 in ASRMR for scalar
invariance (Putnick & Bornstein, 2016).

Lastly, we assessed partial MI, which involves trying to
establish invariance among a subset of specified parameters if
the complete model is not established. The model parameters
used to test partial invariance were based on modification
indices (i.e. the amount the chi-square fit would reduce if the
constraint on that parameter were removed; Putnick &
Bornstein, 2016). Unequal samples may result in less sensitive
MI tests (Yoon & Lai, 2018). Hence, as an additional sensitivity
test, we randomly drew adults to create a sample matching the
number of adolescents.

CAPE-16 and subsequent psychiatric diagno-

Ses. We performed binomial logistic regression to test
whether adolescents’ CAPE-16 sum scores and individual item
scores were associated with later registry-based psychiatric
diagnoses. To enable comparison of odds ratios, we standard-
ized the frequency and distress sum scores with Z-
transformation. To avoid temporal overlap between CAPE
response and diagnoses, we only included diagnoses set 6
months or more after the adolescent responded to CAPE.
Individuals who received one of the specified diagnoses before
this cut-off were removed from analyses (n = 456). The average
time between CAPE response and diagnostic follow-up end
point was 3.68 + 1.34 years, ranging from 6 months to
7 years.

Emotional symptoms, like anxiety and depression, may
accompany PEs (Wilson, Yung, & Morrison, 2020). These can
also affect the measurement accuracy of screening tools
(Naicker, Norris, & Richter, 2021) and lead to biased associ-
ations between PEs and psychiatric diagnoses. For instance,
individuals with high current negative affect tend to over-
estimate other lifetime mental symptoms (Van Den Bergh &
Walentynowicz, 2016). We aimed to assess the effectiveness of
CAPE-16 in identifying experiences on the psychosis contin-
uum beyond emotional symptoms. Hence, we included the
SCL-10 sum scale as a covariate.

p-Values were adjusted for multiple comparisons using
Benjamini-Hochberg correction (Benjamini & Hochberg, 1995).
Approximately 23% (n=21,211) of the total original MoBa
children participated in the current wave. Therefore, to
evaluate potential attrition bias, we re-ran our logistic analyses
with inverse probability weights (IPW; described in Note S1).

Results
Sample characteristics

Out of 18,835 adolescents, 53.7% (n = 10,118) were
registered as female at birth. The mean age at CAPE
response was 14.4 £ 0.51 years. In the youth
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sample, 14% reported lifetime nicotine use, 17%
alcohol, 1.4% cannabis, and 1.3% other lifetime drug
use. Respondents and their parents had fewer
psychiatric diagnoses than MoBa participants who
did not respond to this wave of questionnaires, and
parents of respondents were older and more highly
educated than parents of non-respondents
(Tables S4 and S5). Figure S1 shows the sample
selection process. In the adult men (n = 28,793), the
mean age at CAPE response was 42.4 £+ 5.6 years
(Birkenees et al., 2023).

Scale reliability and confirmatory factor analysis

Omega estimates were .86 and .90 for the frequency
and distress subscales, respectively, suggesting
excellent scale reliability (McDonald, 2013).

Table 1 provides CFA estimates for all subgroups.
The CAPE-16 frequency and distress scales showed
a good fit with the proposed three-factor structure:
persecutory ideation, bizarre thoughts, and halluci-
nations (Mark & Toulopoulou, 2016). The factors
were replicated across biological sex, pandemic
status, and generations.

Measurement invariance across biological sex,
pandemic status, and generations

We found evidence for full measurement invariance
(i.e. no significant difference in factor structure or
loadings) across biological sex (girls, n= 10,118;
boys, n = 8,717) and pandemic status (before onset,

Table 1 Confirmatory factor analyses in all sub-groups

J Child Psychol Psychiatr 2025; 0(0): 1-14

n=9,339; after, n=9,496) for both subscales,
indicating that responses were comparable across
groups (Table 2). This suggests that the difference in
means across these groups are due to actual PE
group differences and not due to individuals in the
groups interpreting the questions differently. We
also found evidence for metric, but not scalar,
invariance in CAPE-9 subscales across adolescents
(n=18,835) and adult men (n = 28,793), indicating
that while the factor structure and loadings were
similar, the intercepts were not. This suggests that
the CAPE questions are interpreted differently by
adolescents and adults. Observing the modification
indices suggested that freeing the equality constraint
between youth and adult groups for the electrical
influence item intercept might improve model fit for
both subscales. However, while freeing this param-
eter improved model fit, we were not able to establish
partial scalar invariance. Main estimates are pre-
sented in Table 2. Evidence from the post-hoc
analyses comparing only adult men with adolescent
boys and across linked pairs of fathers and their
children showed the same scalar non-invariance,
supporting measurement non-equivalence across
youth and adults. The estimates are presented in
Table 3. Matched sample sizes suggested a negligible
effect of unequal sample size on measurement
invariance estimates (Table S6).

Psychotic experiences in adolescent
sub-samples. One third of adolescents reported
experiencing one or more PEs ‘often’ or ‘nearly

¥2 (df) CFI TLI RMSEA (95% CI) SRMR
CAPE-16

Frequency, n = 18,835 1,390.13 (101) 991 .989 .028 (.026-.029) .039
Distress, n = 18,835 1,453.42 (101) .992 991 .027 (.025-.028) .044
Boys, n= 8,717

Frequency 280.48 (101) .988 .985 .015 (.013-.017) .030

Distress 199.75 (101) .990 .988 .011 (.008-.013) .036
Girls, n= 10,118

Frequency 651.30 (101) .983 .979 .025 (.022-.026) .033

Distress 586.20 (101) .984 .981 .022 (.020-.024) .036
Pre-pandemic, n = 9,339

Frequency 438.11 (101) .984 .981 .021 (.019-.023) .033

Distress 461.72 (101) 981 .978 .019 (.017-.021) .040
During COVID-19, n = 9,496

Frequency 489.30 (101) .987 .985 .021 (.019-.022) .031

Distress 364.0 (101) .990 .988 .017 (.015-.019) .035

CAPE-9

Fathers, n = 28,793

Frequency 325.08 (24) .989 .983 .021 (.019-.023) .044

Distress 55.15 (24) 973 .959 .007 (.004-.008) .041
Adolescents, n = 18,835

Frequency 575.18 (24) .989 .983 .035 (.032-.037) .040

Distress 540.70 (24) .992 .988 .033 (.030-.035) .042

Separate confirmatory factor analyses were conducted in each sample and on both sub-scales. CFI, comparative fit index; RMSEA,
root mean square error of approximation; SRMR, standardized root mean square residual; TLI, Tucker-Lewis index (TLI).
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How often have you been having these feelings or thoughts?

1. Delusions of reference 5%

2. Beliefs about stalking % 19%

3. Beliefs about conspiracy .6%
4. Electrical influence 1.7%
5. Thought insertion 9%

6. Thought broadcasting  1.9%

7. External control 8% 13%
8. Hearing voices 6% 14%
9. Visual hallucinations 3% 8%

10. Hidden meaning 6%

11. Alienation 1.1%

12. Odd looks 2.6%

13. Thought withdrawal 3% 9%

14. Thought echoing 1.1% 13%
15. Hearing voices talk 4% 6%

16. Belief about impostor 1% 4%

Nearly always

21%

Often

34% 63%

78%

29% 66%

34% 54%

74%

23% 63%

83%

83%

91%

24% 72%

29% 64%
32% 58%

90%

83%

93%

96%

Sometimes Never

Figure 1 CAPE-16 frequency response patterns in MoBa adolescents. Percentage of individuals who gave a positive response to one of the

four CAPE-16 response categories

always’ 26.9% on CAPE-9 and 33.2% on the CAPE-
16 (Figure 1; Table S2). Girls reported significantly
more frequent (r= .26, p <.0001) and distressing
(r=.27, p < .0001) PEs than boys. Younger adoles-
cents had slightly higher CAPE-16 sum scores
(frequency: r= .05, p<.0001; distress: r= .04,
p <.0001). Those who responded after the onset of
the COVID-19 pandemic also had marginally higher
scores than those who responded before the pan-
demic (frequency: = .05, p<.0001; distress:
r= .04, p < .0001).

Associations between CAPE-16 sum scores and
psychiatric diagnoses

Figure 2 shows associations between CAPE-16 sum
scores and registry-based psychiatric diagnoses in
adolescents. Table S7a,b provide detailed estimates.

Both the frequency and distress subscales were
positively associated with all psychiatric diagnoses
but slightly more with psychotic disorders (-
frequency-psychosis: OR = 2.06; 97.5%
CI=1.70-2.46; distress-psychosis: OR = 1.93;
97.5% CI =1.63-2.26). After adjusting for current

emotional symptoms, the scales were only positively
associated with psychotic disorders (frequency:
OR = 1.41; 97.5% CI=1.06-1.83; distress:
OR = 1.37; 97.5% CI = 1.06-1.73), with a nominally
significant association  with  trauma  and
stress-related disorders and a negative association
with phobias. Estimates from inverse probability
weighted analyses were comparable to the
non-weighted estimates (Table S8a,b).

Associations between CAPE-16 items and psychiatric
diagnoses

Several frequency items (hidden meaning, beliefs
about stalking, thought insertion, odd looks and
external control) were positively associated with one
or more diagnoses (Table S9a). Notably, hidden
meaning was positively associated with psychotic
disorders (OR = 2.50; 97.5% CI = 1.42-4.28), while
electrical influence was negatively associated with
several diagnoses.

Similarly, most distress items (delusions of refer-
ence, beliefs about stalking and conspiracy, thought
insertion, thought broadcasting, odd looks, external

© 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
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CAPE-16 frequency sum scale

Psychosis I ————
Depression i ! o
Bipolar I } o—
Phobias H@- o
Anxiety | o
OoCD | —e—
Trauma o
Somatoform I —o—
Eating disorders I 1 o
Personality disorders I +—t——

0.0 05 1.0 1
Odds ratio

1.5 20 2.5

J Child Psychol Psychiatr 2025; 0(0): 1-14

CAPE—16.distress sum scale

Psychosis PP
Depression m Lo
Bipolar } ® P }
Phobias m Lo
Anxiety }—.—l e
OCD H_{ e
Trauma }—.—{ e
Somatoform }_._+_*_._{
Eating disorders ,_._| Lo
Personality disorders I—Q—‘—+—+—.—<

0.0 0.5 1.5 2.0 25

1.0
Odds ratio

Adjusted @ Unadjusted

Figure 2 Associations between the CAPE-16 scales and psychiatric diagnoses—with and without adjustments for current anxiety and
depressive symptoms. Binomial logistic regression with the CAPE-16 sum scales (ranging from 16 to 64, standardized to Z-scores to enable
comparison between scales) and dichotomous diagnoses (yes/ no). Analyses with and without adjustments for current anxiety and

depressive symptoms as measured with the SCL-10

control and visual hallucinations) were positively
associated with multiple diagnoses (Table S9b), with
beliefs about stalking most associated with psychotic
disorders (OR = 1.93; 97.5% CI = 1.18-3.07). Elec-
trical influence was negatively associated with
depression and anxiety. For both the frequency and
distress scales, most item-specific associations dis-
appeared after adjustment for current emotional
symptoms, with some exceptions (Table S9a,b).

Discussion

In this large population-based cohort, the CAPE-16
questionnaire demonstrated good scale reliability
and replicated a previously observed three-factor
structure (Mark & Toulopoulou, 2016). The CAPE-16
sub-scales were significantly associated with subse-
quent registry-based psychiatric diagnoses. We
observed small differences in mean scores across
sex and before versus during the COVID-19 pan-
demic. There were notable differences in patterns of
responses between adolescents and adult men in the
parent generation, specifically related to the electri-
cal influence item (“Do you ever feel as if electrical
devices can influence the way you think?”). These
variances may be related to differences in attitudes
to digital technology and a reflection of our increas-
ingly digital society. These findings are also
well-timed given recent reports of increasing youth
mental health problems, particularly in the context

of digital environments and aftermath of the COVID-
19 pandemic. Together, our study supports CAPE-
16 as a reliable tool for studying PEs in today’s
youth, but minor revisions may be needed.

Youth psychotic experiences across sex and
pandemic status

Our measurement invariance testing indicated that
scores were comparable across biological sex and
pandemic status (i.e. response patterns were equiv-
alent). This aligns with Barbosa et al. who found
CAPE to be stable across gender (Barbosa
et al., 2023). In our study, girls reported more PEs
than boys, consistent with evidence that adolescent
girls report more general mental health symptoms
(Campbell et al., 2021) but perhaps incongruent with
adolescent boys typically developing psychosis ear-
lier than girls (Fusar-Poli et al., 2017). One interpre-
tation may be that girls show greater mental health
awareness and therefore share experiences more
freely (Chandra & Minkovitz, 2006). Further, those
responding during the COVID-19 pandemic reported
slightly more frequent and distressing PEs than
pre-pandemic respondents, which is consistent with
increases in mental health issue reports after the
pandemic onset and underlines the assumed mental
burden of the pandemic (DeVylder et al., 2024;
Madigan et al.,, 2023; Oh et al.,, 2021; Wang
et al.,, 2023). CAPE-16 was invariant across

© 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for

Child and Adolescent Mental Health.

85U80|7 SUOWILLOD BAIIea.D) 8edljdde aLpy Aq peusenob afe sspoiife VO ‘@S 4O Sajnu oy ARIqiT8ul U 3|1 UO (SUOTIPUOD-PpUe-SWLe)/LIoo A8 |im Aelq Ul uo//Sdny) SUOIIPUOD pue swie | 8u 88S *[6Z0z/0T/2z] Uo Ariq1auliuo A8 |Im ‘20002 ddolTTTT 0T/I0p/woo A8 | Aelq Ul uo yuwede//sdny wolj pepeojumod ‘0 ‘0T9L69%T



doi:10.1111/jcpp.70007

pandemic groups, suggesting that its psychometric
properties were not significantly affected by this
major societal stressor. Hence, within our sample,
self-reported CAPE scores vary in terms of magni-
tude but not pattern of response across these sub-
groups.

Psychotic experiences across adults and adolescents

Previous studies suggest higher reports of PEs in
youths than adults (Healy et al., 2019; Linscott &
Van Os, 2013; McGrath et al., 2015). These differ-
ences may be due to adolescent developmental
processes impacting cognition and emotion (Bentall,
Fernyhough, Morrison, Lewis, & Corcoran, 2007).
Differences may also be due to generational aspects,
such as decreased youth mental health stigma
(Deluca, 2020). Prior research has shown mean
score differences in PE across family generations
(Hanssen, Krabbendam, Vollema, Delespaul, & Van
Os, 2006; Rimvall et al., 2024). Still, we need to be
careful about how we attribute such variations.

Finding a substantial gap in PEs reported by MoBa
adolescents versus adult men in MoBa (26.9% and
2.3% [CAPE-9]), we wanted to explore whether these
differences extended beyond simple mean score
variations. Measurement invariance is a prerequisite
to compare mean group scores and failing to
establish invariance may lead to incorrect conclu-
sions about group differences (Chen, 2008). Here,
responses in adults and adolescents were not only
different in terms of magnitude, but also in response
patterns. We found the same trend across related
child-father pairs — which supports potential trans-
generational pattern variations — as well as between
men and boys, suggesting that the difference was not
explained by sex. Specifically, factor loading varia-
tions suggest that adults and adolescents have
different interpretations of the same questions.
Therefore, comparing mean group differences is
discouraged (Chen, 2008).

An example of how the pattern of responses differ
is illustrated in the electrical influence item (“Do you
ever feel as if electrical devices can influence the way
you think?”), which showed large variability in
estimated intercepts and endorsements (12.1% of
adolescents vs. 0.4% of adult men). This item also
showed consistent negative associations with psy-
chiatric diagnoses in adolescents but not adults
(Birkenees et al., 2023). The item may capture how
digital natives, like today’s youth, perceive the
impact modern technology has on daily life (e.g.
personalized online ads and content). If so, this item
would not accurately capture experiences on the
psychosis continuum but rather different attitudes
toward technology in the youth versus parent
generation (Dingli & Seychell, 2015; Van Volkom,
Stapley, & Malter, 2013). As such, this item might be
revised to better reflect the day-to-day life of
adolescents growing up in a digital world, although

Youth psychotic experiences 9

revising or omitting this item will require further
validation and assessment of the revised scale.

Diagnostic associations

CAPE-16 sum scores were positively associated with
all subsequent psychiatric diagnoses, particularly
psychotic. This is in line with previous observations
(Fisher et al., 2013; McGrath et al., 2016; Niarchou
et al., 2015) and supports the validity of CAPE-16.
However, the effect sizes were lower than those
reported in a prior meta-analysis (e.g. association
with psychotic disorders, OR = 2.06 versus pooled
OR = 3.96 [Healy et al., 2019]). This difference may
be attributed to our use of self-reports instead of
clinician-led interviews, as well as the variability in
time between CAPE responses and the most recent
diagnostic registry updates that we had access to
(3.68 £ 1.34 years), potentially leading to less
robust estimates.

Adjusting for current emotional symptoms made
associations more specific to psychotic disorders in
accordance with our findings in MoBa fathers
(Birkenees et al., 2023). This suggests that CAPE-
16 may indirectly capture emotional symptoms
during reporting and that adjusting for these may
improve predictive accuracy. One item was signifi-
cantly associated with subsequent psychosis before
adjustments. This item, Hidden meaning (“Have you
ever had the feeling as if people drop hints about you
or say things with a double meaning?”), falls within
the persecutory ideation factor. Prior studies have
also found that sub-clinical paranoid ideas and
hallucinations are strongly associated with later
psychosis. Interestingly, we did not observe an
association between self-reported hallucinations
and psychosis (Lindgren et al., 2022; Zammit
et al., 2013). As of 2023, the median age of MoBa
youth was 19 years. Given the typical onset of
psychosis during early adulthood (Immonen,
Jaaskelainen, Korpela, & Miettunen, 2017), individ-
uals with psychotic disorders are likely underrepre-
sented. Still, the associations did not appear
substantially affected by attrition following our
inverse probability assessments.

Strengths

The major strength of our study is the large, well-
defined transgenerational sample with linkage to
diagnostic registries and questionnaires adminis-
tered on both sides of the COVID-19 pandemic.
Previously understudied, we investigated item-
specific diagnostic associations, evaluating both
frequency and distress of experiences.

Limitations

The MoBa cohort limitations include its predomi-
nance of northern European, white participants and

© 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
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loss to follow-up of individuals with severe mental
illness (Vejrup, Magnus, & Magnus, 2022). Although
inverse probability weighted estimates appeared
unaffected by attrition bias, individuals with higher
genetic risk for schizophrenia tend to drop out of
large cohort studies (e.g. Martin et al., 2016), likely
including MoBa (Biele et al., 2019). If PEs share
genetic risk factors with psychotic conditions (Sier-
adzka et al., 2014; Zammit et al., 2014), this attrition
may result in us capturing only milder cases on the
psychosis continuum. Additionally, high-risk indi-
viduals are less likely to seek professional help and
may be underrepresented in diagnostic registries
(Skrobinska, Newman-Taylor, & Carnelley, 2024).
While registry data lack detailed information that
research protocols provide, the current registry pro-
vides comprehensive national public healthcare
diagnoses that have been shown to be reliable and
accurate (Note S1).

We tried to minimize temporal overlap between
CAPE responses and diagnoses by excluding anyone
diagnosed with one of the specified diagnoses prior
to a six-month cut-off. However, this method is not
without its limitations. CAPE responses may have
been influenced by childhood onset conditions (e.g.
neurodevelopmental). Furthermore, missing diag-
nostic information for some participants’ first
8 years could have biased our estimates. Addition-
ally, first-episode psychosis often remains undiag-
nosed for months or years (Salazar De Pablo
et al., 2024), which could have led to some false
negative cases in the association analyses. Finally,
not including information on emigration or death in
our analyses could have introduced bias. Future
work should incorporate more nuanced
time-sensitive modeling approaches and additional
sources of information to explore the temporal
relationship between psychotic experiences and
psychiatric diagnoses. We were also unable to
evaluate all psychometric aspects of CAPE. As a
future validation step, comparing CAPE-16 with
similar self-report measures, like the WHO CIDI
psychosis sub-scale (Andrews & Peters, 1998) would
be beneficial. Lastly, self-reports usually result in
substantially higher prevalences than clinician rated
interviews (Linscott & Van Os, 2013). However,
individuals self-reporting PEs later deemed improb-
able by clinicians still demonstrate substantially
higher risk for subsequent psychiatric diagnoses
(Van Der Steen et al., 2019; Zammit et al., 2013).

Conclusion

With recent reports of increasing youth mental
health issues, especially in the wake of the COVID-
19 pandemic and the ongoing influence of wide-
spread digitalization, current measures of psychotic
experiences may be outdated for use in adolescents.
In this large adolescent cohort, we found that CAPE-

J Child Psychol Psychiatr 2025; 0(0): 1-14

16, a measure of self-reported psychotic experiences,
showed robust psychometric properties across bio-
logical sex and response before versus during the
COVID-19 pandemic. We observed that adolescents
and fathers showed different patterns of responses,
warranting caution in interpreting group differences,
particularly regarding questions involving digital
technology. Adolescents who reported psychotic
experiences at age 14 were more likely to later
develop psychiatric illness, specifically psychotic
disorders. Our findings support the use of CAPE-16
in modern adolescents but also highlight age-related
differences in the reporting of psychotic experiences.
Moving forward, associations between PEs, as mea-
sured with CAPE-16, and later diagnosis may be
exploited in the prediction and early identification of
psychosis.

Supporting information

Additional supporting information may be found online
in the Supporting Information section at the end of the
article:

Table S1. CAPE-16 questions — self-reported lifetime
psychotic experiences.

Table S2. Distribution of psychotic experiences -
responses to the frequency and distress CAPE-16
subscales in adolescents.

Table S3. The (Hopkins) Symptom Checklist (SCL-10).
Table S4a. Sociodemographic characteristics of ado-
lescents who responded to CAPE-16.

Table S4b. Sociodemographic comparison between
adolescent non-respondents and respondents.

Table S5a. Adolescents — Diagnostic counts: non-
respondents and respondents.

Table S5b. Differences in diagnostic counts between
the mothers and fathers of adolescent respondents and
non-respondents.

Table S6. Matched sample sizes: test of measurement
invariance across fathers and adolescents.

Table S7a. CAPE-16, frequency subscale: associations
between psychiatric diagnoses and the CAPE-16 fre-
quency subscale.

Table S7b. CAPE-16, distress subscale: associations
between psychiatric diagnoses and the CAPE-16 dis-
tress subscale.

Table S8a. IPW: Associations between psychiatric
diagnoses and the CAPE-16 frequency subscale with
inverse probability weights.

Table S8b. IPW: Associations between psychiatric
diagnoses and the CAPE-16 distress subscale with
inverse probability weights.

Table S9a. CAPE-15 frequency items: Association
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Table S9b. CAPE-16 distress items: Association
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Figure S1. Description of sample selection.
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What's known
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« Adolescents report more experiences than adults but societal shifts like the digital revolution and
COVID-19 pandemic may make current self-report questionnaires less accurate.
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What's new

items related to digital technology differently.

What's relevant

- In this large population-based study of adolescent psychotic experiences, the CAPE-16 shows high
reliability and consistent response patterns across sex and pandemic periods.

« More adolescent psychotic experiences correlate with a higher future risk of psychiatric illness.

« A comparison of responses between adolescents and their fathers revealed that adolescents interpret

« These findings are timely given increasing youth mental health issues, especially in the context of
digitalization and the aftermath of the COVID-19 pandemic.

J Child Psychol Psychiatr 2025; 0(0): 1-14
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