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The extended psychosis phenotype, or the expression of
nonclinical positive psychotic experiences, is already prev-
alent in adolescence and has a dose-response risk relation-
ship with later psychotic disorder. In 2 large adolescent
general population samples (n = 5422 and n = 2230),
prevalence and structure of the extended psychosis pheno-
type was investigated. Positive psychotic experiences,
broadly defined, were reported by the majority of adoles-
cents. Exploratory analysis with Structural Equation
Modelling (Exploratory Factor Analysis followed by Con-
firmatory Factor Analysis [CFA]) in sample 1 suggested
that psychotic experiences were best represented by 5 un-
derlying dimensions; CFA in sample 2 provided a replica-
tion of this model. Dimensions were labeled Hallucinations,
Delusions, Paranoia, Grandiosity, and Paranormal beliefs.
Prevalences differed strongly, Hallucinations having the
lowest and Paranoia having the highest rates. Girls
reported more experiences on all dimensions, except
Grandiosity, and from age 12 to 16 years rates increased.
Hallucinations, Delusions, and Paranoia, but not Grandi-
osity and Paranormal beliefs, were associated with distress
and general measures of psychopathology. Thus, only some
of the dimensions of the extended psychosis phenotype
in young people may represent a continuum with more
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severe psychopathology and predict later psychiatric
disorder.
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Introduction

The prevailing viewpoint is that the fundamental pro-
cesses underpinning psychotic disorders such as schizo-
phrenia are such that there is continuity and
population distribution of experience.' Subclinical phe-
notypes of psychosis can be readily identified, are
more prevalent than the clinical phenotypes, and are
associated with many of the same environmental and
nongenetic risk factors as the clinical phenotypes, imply-
ing continuity of experience, even though taxometric
evidence suggests that although there is continuity of ex-
perience, the population structure of psychosis—defined
broadly to include liability states—may not be continu-
ous with normality.”

Systematic review of general population studies sug-
gests that, from an epidemiological perspective, psychotic
experiences in nonill people may represent the behavioral
expression of increased liability for psychotic disorder.!
Although the great majority will never make the transi-
tion to clinical psychosis, even after extended periods of
follow-up,®> a continuous dose-response risk function
exists between psychotic experiences and later disorder.’
Most of the studies on the psychosis continuum focused
on adults rather than on young people, even though the
expression of (clinical and subclinical) psychosis typically
emerges in adolescence and steeply declines with age.*>

Adolescence is a period in which psychotic experiences
are relatively frequently reported in unselected general
population samples.®’” The great majority of these expe-
riences are transient,® ie, never progress to clinical psy-
chotic disorder.® Accordingly, only a small part of the
total expression of risk in general population adolescent
samples can be considered as true positive if used as a test
for later psychopathology.'” Even though psychotic
experiences in unselected general population samples
do predict transition to psychotic disorder,>!'""'* some

© The Author 2009. Published by Oxford University Press on behalf of the Maryland Psychiatric Research Center. All rights reserved.

For permissions, please email: journals.permissions@oup.com.



experiences, such as ideas of reference and suspicion aris-
ing in challenging social contexts may form part of
the normal process of growing up. The nonperfect predic-
tion of psychotic experiences may suggest underlying het-
erogeneity, eg, related to different types of psychotic
experience.

Although psychotic as well as schizotypal experiences
can be grouped into several dimensions,'® including
dimensions resembling negative symptoms, it is the di-
mension of positive experiences, ie, hallucinations and
delusions, that has been shown to strongly predict later
chmcal fsychotic outcome in epidemiological stud-

s, 111314 providing a rational for an initial focus on pos-
1t1ve psychotic experiences. Recent work suggests that the
positive domain of psychotic experiences in fact repre-
sents several subdimensions. For example, Stefanis and
colleagues'’ distinguished 4 subdimensions (Paranoia,
First rank symptoms, Hallucinations, and Grandiosity),
whereas Verdoux and colleagues’ proposed 7 dimensions
of delusional ideation (Persecution, Thought Disturban-
ces, Grandiosity, Paranormal beliefs, Reference-Guilt,
Religiosity, and Apocalyptic ideas). Both these studies
were conducted in adult nonclinical populations. In ad-
dition, Yung and colleagues'® reported 3 dimensions in
a clinical adolescent population (Bizarre experiences,
Persecutory ideas, and Magical thinking) and 4 dimen-
sions in general population adolescents (Bizarre experien-
ces, Perceptual abnormalities, Persecutory ideas, and
Magical thinking).'> If different subdimensions exist
within the positive psychotic dimension, the question
rises whether the association with a psychopathological
continuum resulting in elevated predictive values for
transition to later psychotic disorder may differ between
the different subdimensions in adolescents.

Given the fact that several studies show that not just
the frequency of psychotic experiences per se, but rather
the amount of associated distress predicts transition to
need for care and onset of psychotic disorder,'*!" 2
the degree to which the association between psychotic
experiences and distress may differ between the different
subdimensions becomes an important first target for
analysis. In addition, given the hypothesis of a continuum
of psychopathology, analysis of differential associations
between subdimensions of the extended psychosis pheno-
type on the one hand and general measures of psychopa-
thology on the other may be productive.

The prevalence of psychotic experiences during adoles-
cence is associated with both age and sex. Girls aged
12-18 years report more positive experiences than
boys,® in accordance with the finding that adult women
report more positive experiences than men.?* In addition,
although men have an earlier onset of schizophrenia
(ie, have poorer prognosis of subclinical psychotic expe-
riences) than women, girls may report psychotic experi-
ences at an earlier age than boys, possibly because girls
reach puberty at an earlier age than boys.?**

The Extended Psychosis Phenotype in Adolescence

The present study had 4 aims. First, the prevalence of
the extended psychosis phenotype expressed as positive
psychotic experiences was investigated in 2 large adoles-
cent community samples (n = 5422 and n = 2230). Second,
Exploratory Factor Analysis (EFA) followed by Confir-
matory Factor Analyses (CFAs) were conducted in order
to investigate the structure in terms of underlying subdi-
mensions of the extended psychosis phenotype. Third,
prevalence of psychotic experiences was analyzed in rela-
tion to age and sex. Fourth, it was hypothesized that not
all dimensions may be equally predictive of later psycho-
pathology and that this would show as differential
associations with distress and general psychopathology.

Study 1: Health Behavior in School-Aged Children Study
Methods

Participants. The sampling frame was the Health Be-
havior in School-Aged Children Study, a general popu-
lation study investigating health, health behaviors, and
its social context in youth in Europe and North Ameri-

a.%¢ Participants were selected by a 2-stage random sam-
pling procedure, first at school level (proportionate to
number in corresponding urbanization level) and second
at class level (random selection). Response rate at school
level was 47% and at class level 93%. Schools that did not
participate did not differ from schools that did partici-
pate, resulting in a representative sample of Dutch ado-
lescents. Detailed information on the selection procedure
and nonresponse can be found in a report by Currie and
colleagues.”” The sample consisted of 5422 adolescents
aged 12-16 years (mean age 14.0; SD 1.3; 50% girls).
Data were collected in October—November 2005.

Instruments. The Community Assessment of Psychic
Experiences (CAPE) positive experiences scale (20 self-
reported items) was used to assess psychotic experien-
ces.”®?° Each item assesses (a) frequency and (b) distress
associated with the experience, both on a 4-point scale
(0 = never/not distressed to 3 = nearly always/very dis-
tressed). The 20-item scale with both frequency and dis-
tress items included showed excellent internal consistency
(Cronbach alpha = 0.94).

For model estimation, raw CAPE items were used. In
order to investigate effects of sex and age, all 20 frequency
items were dichotomized into 0 = never and 1 = some-
times, often or nearly always. This approach was used
in order to be consistent with Yung and colleagues,'>'®
who previously developed this analytical framework. The
sum of these 20 dichotomized item scores was used as
continuous outcome score, indicating the total number
of CAPE item endorsements and hereafter referred to

s “CAPE item score.” Similar “CAPE subdimension
item scores,”” using dichotomous items, were constructed
for the 5 CAPE subdimensions. Internal consistency of
the dichotomized items was good (Cronbach alpha = 0.83),
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and the internal consistencies of the subdimensions
Hallucinations, Delusions, Paranoia, Grandiosity, and
Paranormal beliefs were acceptable—good (Cronbach al-
pha of, respectively, 0.76, 0.78, 0.67, 0.69, and 0.66). In
addition to the prevalence of the broadly defined contrast
of “ever” vs “never,” a narrow prevalence of psychotic
experiences, for descriptive purposes, was also calculated,
with items dichotomized as 0 = never/sometimes and
1 = often/nearly always.

In order to investigate associations between psychotic
experiences and distress, a “frequency score” (sum of all
original frequency items, not dichotomized) and a ““dis-
tress score” (sum of all original distress items, not dicho-
tomized) were calculated for every subdimension.

Given the fact that the CAPE may not be valid in
a young age group, a pilot study at a Dutch high school
was conducted in a sample of 120 adolescents aged
12-16 years (data not shown). Based on comments re-
ceived during the debriefing procedure, several minor
adaptations were deemed necessary. Thus, minor changes
in the wording of some items were introduced. For exam-
ple, the item about hearing voices when alone was
extended with “not on TV or radio.” In the introduction,
it was explicitly stated that not everyone might experience
these symptoms, but that it is important that everyone
fills it in seriously. The pilot suggested both feasibility
and validity of the CAPE.

The Strengths and Difficulties Questionnaire (SDQ),*
a screening instrument for youth general psychopathol-
ogy, was used to assess convergent validity of a psycho-
pathological continuum of the subdimensions.

Statistical Analyses. Model Development Analyses were
done in Prelis 2.80*' and Lisrel 8.80.*> Structural Equa-
tion Modeling (Exploratory Factor Analysis [EFA]
followed by Confirmatory Factor Analysis [CFA]) was
in an exploratory framework to find a best fitting model.
Subsequent models with number of factors ranging from
1 to 6 were investigated. Several fit indices were used. For
acceptable model fit, y2 (chi-square) should be low, Root
Mean Square Error of Approximation (RMSEA) should
be lower than 0.05 and the Comparative Fit Index (CFI)
should be higher than 0.90. Data were defined as ordinal,
and estimation was done with weighted least squares
(WLS).** Convergent validity of a psychopathological
continuum of the subdimensions was assessed by
correlating the dimensions with subscales of the SDQ.
Correlation coefficients were compared statistically as
described by Meng and colleagues.*

Age and Sex In order to assess differences in CAPE
item score between the sexes and different age groups,
6 analyses of variance were conducted with CAPE
item score and the 5 CAPE subdimensions item scores
as dependent variables and sex and age as fixed factors.

Distress The association between frequency score
and distress score was investigated by predicting distress
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Table 1. Fit Indices of the 6-Factor Models in the Health Behavior
in School-Aged Children Study (n = 5422)

Fit Index

Models with Number of

Factors > df CFI RMSEA
1 factor 1627.60 170  0.86  0.043

2 factors 1217.94 169 0.90 0.036

3 factors 1164.25 167 0.91 0.036

4 factors 951.37 164 093  0.032

5 factors 739.18 160 095 0.028

6 factors 814.18 156  0.94  0.030

Note: CFI, Comparative Fit Index; RMSEA, Root Mean
Square Error of Approximation.

score with frequency score using linear regression, con-
trolling for age and sex. Regression coefficients were
compared statistically by Wald test. In this analysis,
for each given item, only adolescents who reported an en-
dorsement of at least “sometimes’ on that item were in-
cluded in analyses.

Results

Descriptives. In all, 95% of the participants endorsed at
least one psychotic experience on the CAPE at least
“sometimes’’; 43% endorsed at least one experience ‘“‘of-
ten” or “almost always.” The median CAPE item score
was 6 experiences (interquartile range [IQR] 3-9); the
90th percentile was 9 experiences.

Model Development. Building on results from initial
EFA, CFA revealed that model improvements occurred
from 1- to 5-factor solutions, estimated with Promax ro-
tation, which allows factors to be correlated (data avail-
able on request). The 6-factor solution showed no
improvement compared with the S5-factor solution,
both in content and in model fit. The 5-factor model
was the best model as it had the lowest x> and RMSEA
and the highest CFI (table 1). In figure 1, the structure of
the model, standardized coefficients from latent variables
to indicator variables, and correlations between factors
are depicted. All coefficients were at least 0.56 (mean fac-
tor loading 0.79). Furthermore, the latent variables were
found to explain 60.3% of variance in the indicator
variables. The 5 factors were labeled “Paranoia,”
“Grandiosity,” ‘“Paranormal beliefs,” ‘“Delusions,”
and “Hallucinations.” Correlations among the 5 factors
were high: The highest coefficients were found between
Paranoia, Delusions, and Hallucinations (r > 0.80).
These results indicate that the level of discrimination be-
tween the dimensions varies, depending on the specific
content. Prevalences of the factors are shown in
table 2 at broad (ever vs never) and narrow (never/some-
times vs often/nearly always) level.
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The Extended Psychosis Phenotype in Adolescence

Hear voices talking to each other when you are alone |

See objects, people or animals that others cannot see |

Hear voices when you are alone |

You are being persecuted in some way

People look at you oddly because of your appearance

People say things with a double meaning

Some people are not what they seem to be |
There is a conspiracy against you |

You are destined to be someone very important |

You are a very special or unusual person |

A double has taken the place of a family member or friend

You are under control of some force or power

Electrical devices can influence the way you think

Thoughts in your head are not your own

Thoughts been so vivid, others might hear them

Heard your own thoughts being echoed back to you

Thoughts in your head are being taken away from you |

Things in magazines or on tv were written especially for you

People can communicate telepathically |

You believe in the power of witchcraft, voodoo or the occult |

Fig. 1. Model with 5 dimensions and their standardized factor loadings and factor correlations in the Health Behavior in School-Aged

Children Study.

Convergent Validity With General Psychopathology. In
order to investigate associations between the 5 CAPE
positive experience subdimensions on the one hand
and general measures of psychopathology on the other,
correlations were computed between the 5 CAPE subdi-
mension item scores and the 4 subscales of the SDQ
(Hyperactivity, Emotional problems, Conduct problems,
and Peer problems; table 3). Overall, Hallucinations,
Delusions, and Paranoia showed statistically signifi-
cantly higher correlations with all SDQ scales (r =

0.44-0.78) than Grandiosity and Paranormal beliefs,
which had structurally lower correlations with all SDQ
scales (r = 0.18-0.55).

A similar pattern was apparent within each SDQ sub-
scale. Thus, Hyperactivity was significantly more
strongly associated with Hallucinations, Delusions,
and Paranoia than with Grandiosity (respectively, Z =
20.80, P < .001; Z = 22.77, P < .001; and Z = 21.77,
P < .001) and Paranormal beliefs (respectively, Z =
16.67, P < .001; Z = 16.17, P < .001; and Z = 15.90,
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Table2. Broad and Narrow Prevalence Rates of Subdimensionsin
the Health Behavior in School-Aged Children Study (n = 5422)

Prevalence  Prevalence Rate
Dimension Rate “Ever” “Often”’/*Almost Always”
Hallucinations 30.1 6.4
Delusions 66.5 11.2
Paranoia 89.7 26.4
Grandiosity 45.8 12.0
Paranormal beliefs 48.6 16.2
Any CAPE experience 94.8 43.3

Note: CAPE, Community Assessment of Psychic Experiences.

P < .001). A similar pattern was apparent for Emotional
problems, statistically stronger associations being found
with Hallucinations, Delusions, and Paranoia compared
with associations with Grandiosity (respectively, Z =
23.87, P < .001; Z = 33.47, P < .001; and Z = 45.04,
P < .001) and Paranormal beliefs (respectively, Z =
8.02, P < .001; Z = 16.02, P < .001; and Z = 21.49,
P < .001). Conduct problems were also associated statis-
tically more strongly with Hallucinations, Delusions,
and Paranoia than with Grandiosity (respectively, Z =
17.6, P < .011; Z = 18.18, P < .001; and Z = 17.12,
P < .001) and Paranormal beliefs (respectively, Z =
22.40, P < .001; Z = 29.80, P < .001; and Z = 17.12,
P < .001). Finally, Peer problems were also associated
statistically more strongly with Paranoia, Delusions,
and Hallucinations than with Grandiosity (respectively,
Z=22.69, P<.001; Z=11.36, P < .001; and Z = 17.80,
P < .001) and Paranormal beliefs (respectively, Z =25.78,
P <.001; Z=13.72, P < .001; and Z =11.98, P < .001).

Age and Sex. The mean CAPE item score and CAPE
subdimension item scores are shown for several age
groups and for each sex in table 4.

For both total CAPE and its subdimensions, girls
had higher item scores than boys, with the exception
of Grandiosity (table 3). In addition, the item scores in-
creased between the age of 12 and 16 years for total
CAPE and particularly for the subdimensions Paranoia,
Grandiosity, and Paranormal beliefs.

Distress. Associations between frequency score and dis-
tress score were different for the 5 dimensions, control-
ling for age and sex (table 5). Associations between
frequency score of Hallucinations, Delusions, and Para-
noia on the one hand with distress score on the other did
not differ from each other (data not shown), but were all
higher than the associations between distress score
and Grandiosity frequency score (respectively, Fjg74 =
216.81; P < .001; Figq4 = 164.24, P < .001; and
Fi 874 = 15595, P < .001) and the associations between
distress score and Paranormal frequency score (respec-
tively, Fjg74 = 205.00; P < .001; F)g74 = 164.45, P <
.001; and F) g74 = 157.23, P < .001). Regression coefti-
cients for Grandiosity and Paranormal beliefs were not
significantly different from each other (F) 394 = 0.16,
P < .69).

Study 2: Tracking Adolescents’ Individual Lives Survey

Methods

Participants. Tracking Adolescents’ Individual Lives
Survey (TRAILS) is a prospective cohort study among
adolescents in the general Dutch population, investigat-
ing the development of mental and physical health
from preadolescence into adulthood.?® Three data collec-
tion waves have been completed: T1 (2001-2002), T2
(2003-2004), and T3 (2005-2007).

Of all individuals asked to participate in TRAILS (N =
2935), 76% agreed to participate at T1 (N = 2230; mean
age 11.1 years; SD 0.6; 51% girls). Nonresponders did not

Table 3. Correlations Between the 5 CAPE Subdimension Item Scores and the 4 Subscales of the SDQ in the Health Behavior in School-

Aged Children Study (n = 5422)

Paranormal CAPE Item
CAPE SDQ Hallucinations Delusions Paranoia Grandiosity Beliefs Score
Hyperactivity 0.44#9< 0.44%9< 0.45%9< 0.18%%bce 0.29#-3bed 0.43*
Emotional problems 0.64#>cde 0.68#%cde 0.78*bde 0.34%2bce 0.55%abed 0.69*
Conduct problems 0.64% < 0.64%d< 0.63%de 0.45%2bc 0.46%2-b 0.68*
Peer problems 0.55%bede 0.58*acde 0.68*-b-de 0.45%2bc 0.45%-2:bc 0.64*

Note: *P < .01. CAPE, Community Assessment of Psychic Experiences; SDQ, Strengths and Difficulties Questionnaire.
“Differs from the correlation of this SDQ subscale with Hallucinations (P < .001).

®Differs from the correlation of this SDQ subscale with Delusions (P < .001).

“Differs from the correlation of this SDQ subscale with Paranoia (P < .001).

IDiffers from the correlation of this SDQ subscale with Grandiosity (P < .001).

“Differs from the correlation of this SDQ subscale with Paranormal beliefs (P < .001).
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Table4. Mean CAPE Item Score and CAPE Subdimension Item Scores by Age and Sex and Statistics for Differences in Item Scores by Sex and Age in Health Behavior in School-

Aged Children Study (n = 5422)

Sex

Age

Girls

Boys

df

df

13 14 15 16 12 13 14 15 16

12

Dimension

.001
.001
001
.001
.001

1
1
1
1
1
1

15.62
30.68
170.00

.001

6.10 4

0.53 (0.8)
217 2.2)
3.46 4(1.2)

0.66 (1.0) 0.43 (0.8) 0.40 (0.4) 0.38 (0.8) 0.35(0.7) 0.60 (0.9) 0.56 (0.9) 0.53 (0.9) 0.52 (0.9)

1.62 (1.8)

Hallucinations

414
001

099 4

1.58 (1.9) 1.52(1.8) 1.52(1.7) 1.80(1.9) 1.78 (1.9) 1.74 (1.9) 1.90 (1.9)

1.54 (1.8)

Delusions

10.16 4

244 (1.6) 243 (1.5) 2.47(1.6) 2.71(1.5) 2.75(1.5) 2.87(1.6) 3.07 (1.5) 3.17 (1.4) 3.23 (1.4)

Paranoia

33.34
142.42

.001
.001

077 (0.8) 645 4

1.01 (0.8)
7.94 (4.1)

0.70 (0.8) 0.63 (0.8) 0.79 (0.8) 0.75 (0.8) 0.78 (0.8) 0.50 (0.7) 0.53 (0.7) 0.54 (0.7) 0.61 (0.8)
0.50 (0.7) 0.51 (0.7) 0.58 (0.8) 0.57 (0.8) 0.59 (0.8) 0.67 (0.8) 0.71 (0.8) 0.89 (0.8) 0.92 (0.8)
593 (4.3) 5.54 (4.0) 583 (4.3) 593 (4.1) 599 (3.8) 6.44 (42) 6.65(4.1) 6.88(3.9) 7.18 (4.0)

Grandiosity

1098 4
4.71

Paranormal

.001

.001 8491

4

Any CAPE

experience

Note: Note that not every subdimension has an equal number of items; therefore, maximum item scores differ per subdimension. CAPE, Community Assessment of Psychic

Experiences.

The Extended Psychosis Phenotype in Adolescence

Table 5. Regression Coefficients of Association Between
Frequency and Distress Within Dimensions in Health Behavior in
School-Aged Children Study (n = 5422)

Dimension B
Hallucinations 0.759*
Delusions 0.643*
Paranoia 0.682*
Grandiosity 0.199*
Paranormal beliefs 0.212%*
*P < .001.

differ from responders in terms of psychopathology or in
associations between individual characteristics and psy-
chopathology. More detailed information on the selec-
tion procedures and nonresponse can be found
elsewhere.” T3 was completed with 81% of the original
number of participants (N = 1816), at a mean age of
16.3 years (SD 0.7), of whom 52% were girls.

Instruments. The 20 items of the CAPE positive dimen-
sion were used to assess psychotic experiences. Validity of
subdimensions representing a continuum of psychopa-
thology was assessed by correlating the dimensions
with the subscales Internalizing problems, Externalizing
problems, and Thought problems of the Youth Self Re-
port (YSR), a screening instrument for youth general psy-
chopathology.*® The Thought problems subscale
includes items like seeing or hearing things that other
people do not see or hear, having thoughts that other peo-
ple would find strange, and being unable to get thoughts
out of one’s head. Data on both CAPE and YSR were
collected at T3.

Statistical Analyses. Model Replication and Convergent
Validity An attempt was made to replicate the model
observed in Study 1 with CFA and to compare it with
4 other models reported in the literature. Thus,
5 competing models were tested: a general 1-factor
model, a 3-factor model reported by Yung and col-
leagues,'® a 4-factor model described by Stefanis and col-
leagues,'” another 4-factor model described by Yung and
colleagues,' and the 5-factor model that was developed
in study 1. Again, data were ordinal and WLS was used
for model estimation.*® Validity of the subdimensions in
terms of a continuum of psychopathology was assessed
by correlating the dimensions of the extended psychosis
phenotype with subscales of the YSR. Correlation coef-
ficients were compared statistically as described by Meng
and colleagues.**

An age effect was not investigated because the age
range at T3 (15-17 years) was too narrow. Associations
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Table 6. Fit Indices of the 5 Competing Models in Tracking
Adolescents’ Individual Lives Survey (n = 2230)

Fit Index

Models With Number of

Factors x> df CFI RMSEA
1 factor 82928 107 0.78  0.064

3 factors 578.63 89 0.85 0.058

4 factors (Stefanis et al.'”) 63244 106  0.84  0.055

4 factors (Yung et al.'®) 590.88 106  0.85  0.053

5 factors 35228 105 0.92  0.038

Note: Note that Yung and colleagues'® used 18 of 20 positive
Community Assessment of Psychic Experiences items for the
3-factor model; therefore, the df is lower in this model. CFI,
Comparative Fit Index; RMSEA, Root Mean Square Error of
Approximation.

between frequency of experiences and distress were
assessed similarly as in study 1.

Results

Descriptives. In all, 94% of the participants endorsed at
least one CAPE experience at least “sometimes.” In all,
39% endorsed at least one experience “often’’ or “‘nearly
always.” The median CAPE item score was 4 experiences
(IQR 2-6), and the 90th percentile was 9 experiences. In-
ternal consistency of the positive items was excellent
(Cronbach alpha = 0.93).

Model Replication. Analyses were conducted in
Mplus.*” CFA was used to test the 5 competing models.
Several fit indices were compared to see which model fit-
ted best. With the highest CFI and the lowest x> and
RMSEA (table 6), the 5-factor model was superior to
the other models. Correlations between factors were com-
parable with those of study 1. In table 7, prevalences of
the factors are shown at broad (ever vs never) and narrow
(never/sometimes vs often/nearly always) level.

Table7. Broad and Narrow Prevalence Rates of Subdimensionsin
Tracking Adolescents’ Individual Lives Survey (n = 2230)

Prevalence  Prevalence Rate
Dimension Rate “Ever” “Often”/*“Almost Always”
Hallucinations 13.7 1.8
Delusions 51.3 9.3
Paranoia 89.8 25.5
Grandiosity 40.8 7.7
Paranormal beliefs 46.6 13.3
Any CAPE experience 93.7 38.5

Note: CAPE, Community Assessment of Psychic Experiences.
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Convergent Validity With General Psychopathology. In
order to investigate the association between CAPE sub-
dimension item scores and general measures of psycho-
pathology, correlation coefficients were computed with
3 of the subscales of the YSR (Thought problems, Inter-
nalizing problems, and Externalizing problems) (table 8).
Substantial correlations were found for Hallucinations,
Delusions, and Paranoia with Internalizing problems
(r = 0.49-0.70) and Externalizing problems (r = 0.51-
0.75) and particularly Thought problems (r = 0.80—
0.92). Grandiosity and Paranormal beliefs had consis-
tently lower correlation coefficients with Internalizing
(r = 0.29 and 0.30), Externalizing (r = 0.26 and 0.30)
and Thought problems (r = 0.60 and 0.66).

Within the YSR subscales, a similar pattern was seen.
Thought problems was associated more strongly with
Paranoia, Delusions, and Hallucinations than with Gran-
diosity (respectively, Z =16.02, P < .001; Z =23.63, P <
.001; and Z =37.09, P < .001) or Paranormal beliefs (re-
spectively, Z=11.85, P < .001; Z=18.52, P < .001; and
Z =32.88, P < .001). Similarly, Internalizing problems
were associated more strongly with Paranoia, Hallucina-
tions, and Delusions than with Grandiosity (respectively,
Z=23.32, P<.001; Z=20.32, P < .001 and Z = 12.02,
P < .001) and Paranormal beliefs (respectively, Z =23.21,
P < .001; Z=21.34, P < .001 and Z = 10.65, P < .001).
Externalizing problems were also associated more
strongly with Paranoia, Hallucinations, and Delusions
than with Grandiosity (respectively, Z = 28.45, P <
.001; Z = 19.93, P < .001; and Z = 15.03, P < .001)
and Paranormal beliefs (respectively, Z = 26.75, P <
.001; Z =17.64, P < .001; and Z = 11.51, P < .001).

Sex. Girls had higher CAPE item scores than boys and
similarly displayed higher CAPE subdimensions item
scores on all subdimensions, except for Grandiosity,
on which boys scored higher (table 9). The mean
CAPE item score and CAPE subdimension item scores
are also shown in table 9.

Distress. Associations between frequency score and dis-
tress score were different for the 5 dimensions, control-
ling for age and sex (table 10). Again, associations
between frequency score of Hallucinations, Delusions,
and Paranoia on the one hand with distress score on
the other did not differ from each other (data not shown),
but were all higher than the associations between distress
score and Grandiosity frequency score (respectively,
F1’394 = 5599, P < 001, F1’394 = 3340, P < 001, and
F1394=155.77, P < .001) and the association between dis-
tress score and Paranormal beliefs frequency score (re-
SpeCtiVCly, F1’394 = 9381, P < 001, F1’394 = 4662, P <
.001; and F; 394 =73.87, P > .001). Regression coefficients
for Grandiosity and Paranormal beliefs were not signif-
icantly different from each other (£} 394 = 0.89, P < .30).
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Table8. Correlations Between the 5 CAPE Subdimension Item Scores and 3 Subscales of the YSR in Tracking Adolescents’ Individual Lives

Survey (n = 2230)

CAPE YSR Hallucinations Delusions Paranoia Grandiosity Paranormal Beliefs CAPE Item Score
Thought problems 0.92%bede 0.85xacde g gorabde (g goHabee 0.66%--b-cd 0.89*
Internalizing problems ~ 0.62%><d< 0.49*acde g gpeabde () ogHabe 0.30%2-b 0.59*
Externalizing problems ~ 0.59%bcde 0.51%acde g ggeabde g ogwabe 0.30%bc 0.60*

Note: *P < .01. CAPE, Community Assessment of Psychic Experiences; YSR, Youth Self Report.
“Differs from the correlation of this YSR subscale with Hallucinations (P < .001).

®Differs from the correlation of this YSR subscale with Delusions (P < .001).

°Differs from the correlation of this YSR subscale with Paranoia (P < .001).

IDiffers from the correlation of this YSR subscale with Grandiosity (P < .001).

“Differs from the correlation of this YSR subscale with Paranormal beliefs (P < .001).

Discussion

The extended psychosis phenotype can be readily
assessed in early adolescence, as the majority of adoles-
cents in 2 large, independent general population samples
(respectively, 95% and 94%) endorsed at least one posi-
tive psychotic experience at least ‘“‘sometimes” with
medians of, respectively, 4 and 6 endorsements. In addi-
tion, respectively, 43% and 39% endorsed at least one ex-
perience at the level of “often” or “nearly always.” An
underlying structure of 5 different subdimensions was
found, labeled Hallucinations, Delusions, Paranoia,
Grandiosity, and Paranormal beliefs. Girls reported
more experiences than boys, with the exception of Gran-
diosity; an increase of experiences between the ages of
12 and 16 years was apparent. Of the 5 subdimensions,
Hallucinations, Delusions, and Paranoia showed the
strongest associations with distress and general measures
of youth psychopathology.

Whereas the prevalence of psychotic experiences in the
general adult population is quite high,'*?%%4% preva-
lence is even higher during adolescence. Prevalences in

Table 9. Mean CAPE Item Score and CAPE Subdimension Item
Score by Sex and Statistics on Sex Differences in Item Scores in
Tracking Adolescents’ Individual Lives Survey (n = 2230)

Sex

Dimension Boys Girls F daf P

Hallucinations 0.15(0.5) 0.23(0.6) 874 1 .003
Delusions 091 (0.5) 1.12(1.4) 940 1 .002
Paranoia 1.91 (1.3) 248 (1.3) 80.42 1 .001
Grandiosity 0.62 (0.8) 0.51(0.7) 1091 1 .001
Paranormal 0.51 (0.7) 0.82(0.8) 56.69 1 .001
Any CAPE experience 4.12 (3.1) 5.15(3.2) 4265 1 .001

Note: Note that not every subdimension has an equal number of
items; therefore, maximum item scores differ per subdimension.
CAPE, Community Assessment of Psychic Experiences.

the present study are higher than prevalences reported
by Yung and colleagues'® when examined at the broad
level contrasting occurrence of “‘ever” vs ‘“never.” In
fact, prevalences at the narrow level of “often”/“nearly
always” in the current samples are comparable to the
prevalence at the broad level reported by Yung and col-
leagues.'> However, the broadly defined prevalence in the
current studies match the similarly broadly defined prev-
alence reported by Yung and colleagues in a nonpsychotic
clinical sample of adolescents aged 15 years (N = 140),'8
nearly 100% of which reported at least one positive
psychotic experience. The broadly defined prevalence
in the current studies also match the prevalence of hallu-
cinatory experiences in an adolescent general population
reported by Scott and colleagues.” Converging results
therefore indicate that positive psychotic experiences
are quite common during adolescence, not only in clinical
but also in general population samples.

Several explanations for the finding of high rates can
be brought to bear. Adolescents may in general be more
self-conscious than adults; this could make them more
susceptible to certain (paranoid) thoughts and percep-
tions.*! Furthermore, it is more difficult for adolescents
to distinguish between relevant and irrelevant stimuli
than it is for adults*’; this could result in extrasensory
perceptions, such as hallucinations.

Table 10. Regression Coefficients of Association Between
Frequency and Distress Within Dimensions in Tracking
Adolescents’ Individual Lives Survey (n = 2230)

Dimension B
Hallucinations 0.625%*
Delusions 0.642%*
Paranoia 0.689**
Grandiosity 0.143**
Paranormal beliefs 0.094*
*¥*P < .001.

*P < .005.

857



J. T. W. Wigman et al.

Given that nonclinical psychotic experiences are so
highly prevalent among adolescents, a necessarily weak
relationship can be inferred with later psychotic disor-
der.'® Therefore, the underlying structure of positive
experiences was further investigated. A model with
5 dimensions was found to describe the data best. These
dimensions are comparable with those reported by Ver-
doux and colleagues, who found 7 delusional dimensions
in a sample aged 19-95 years.” Although items on religi-
osity and apocalyptic ideas were not included in the
CAPE and items on hallucinations were not included
in the study by Verdoux and colleagues, their remaining
dimensions (Persecution, Thought Disturbances, Gran-
diosity, Paranormal beliefs, and feelings of Reference-
Guilt) are quite similar to the dimensions analyzed in
the current report. Furthermore, the dimensions reported
by Stefanis and colleagues'’ (Paranoia, First rank symp-
toms, Hallucinations, and Grandiosity), Yung and col-
leagues'® (Bizarre experiences, Persecutory ideas, and
Magical thinking) and Yung and colleagues'® (Bizarre
experiences, Perceptual abnormalities, Persecutory ideas
and Magical thinking) are also conceptually comparable,
the difference being that Paranormal beliefs was not
reported by Stefanis and colleagues,!” whereas Halluci-
nations and Delusions were grouped into a single dimen-
sion and Grandiosity and Paranormal beliefs into
another in the study by Yung and colleagues.'® Grandi-
osity and Paranormal beliefs were also grouped into one
dimension by Yung and colleagues.'” These studies
together suggest (a) a similar underlying structure of
mild positive psychotic experiences across different
age groups and (b) a possible lifelong stability of this
structure.

Despite the fact that the 5 dimensions were correlated,
the data suggest that it is useful to make a distinction be-
tween them. First, correlations between dimensions were
substantial, but not perfect (ie, not all above 0.80),
suggesting partly different underlying mechanisms.
Second, prevalences of the dimensions differed strongly,
also as a function of gender and age. Third, the associa-
tion between frequency and distress differed over the
dimensions. Fourth, the dimensions correlated differ-
ently with screening instruments for general youth
psychopathology. Fifth, literature suggests that different
dimensions may be related to different risk factors; eg,
trauma may be associated with hallucinations** and so-
cial stressors with paranoia.** This all suggests that the
dimensions truly represent partly different constructs.

Prevalence patterns in the dimensions were similar over
the 2 samples, supporting the robustness of our findings.
Experiences of Paranoia were reported the most and Hal-
lucinations the least frequently. Prevalences of Delusions,
Grandiosity, and Paranormal beliefs were in between, in
relatively comparable numbers. These patterns are com-
parable with those reported by Yung and colleagues'®
and replicate their findings in a general population
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sample. The finding that girls reported somewhat more
positive experiences than boys (96% vs 93% and 96%
vs 91%) and in particular Paranormal beliefs, is in agree-
ment with the literature.>**** Boys reported higher
levels of Grandiosity, replicating the finding reported
by Verdoux and colleagues’ in adult men. In line with
Fonseca-Pedrero and colleagues,® our findings indicate
that these sex-specific patterns are already present in
an adolescent sample aged 12-16 years. This phenome-
non matches the finding that the overall mental health
(especially internalizing problems) of girls seems to dete-
riorate over the course of adolescence: With age, girls
report increasing levels of psychological and psychoso-
matic problems*® and increased sensitivity to stressors.*’
Thus, the findings agree with the large body of literature,
suggesting that adolescence may be a more stressful time
for girls than for boys. Another explanation, however,
may be that the higher level of positive experiences in girls
may represent affect-driven changes in salience, second-
ary to higher rates of mood symptoms in girls.** How-
ever, because girls do not score higher on every single
subdimension, affective dysregulation may not account
for the entire effect of female sex.

CAPE questions were phrased as “Have you ever...”
and thus refer to lifetime cumulative incidence. There-
fore, the observed age effects may be difficult to interpret,
as it is not known at what age the reported experiences
occurred. However, it can be inferred that the data indi-
cate that increasing age is associated with increasing level
of psychotic experiences: If this were not the case, then
16-year olds would have to have the same level of expe-
riences as 12-year olds, unless highly unlikely scenarios
are assumed. The effect of age was observed over a rela-
tively narrow age span of 5 years, suggesting that cohort
effects cannot explain this finding, because 5 years is too
narrow a span to encompass 2 cohorts. Therefore, the
conclusion that levels of mild psychotic experiences in-
deed increase with age in early adolescence appears to
be valid.

It was hypothesized that not all dimensions may be
equally predictive of later psychopathology and that
this would show as differential associations with distress
and general psychopathology.'® The present results show
that the relation between frequency of experiences and
distress associated with the experiences is the strongest
for Hallucinations, Delusions, and Paranoia. Although
Yung and colleagues'® found higher correlation coeffi-
cients between frequency and distress (likely because
they studied a clinical sample), the patterns are again
comparable: Strong associations with distress were
found for Bizarre experiences and Persecutory ideas
and a weaker association with Magical thinking. In
addition, the 5 subdimensions correlated differently
with several subscales of 2 general measures of youth
psychopathology. Hallucinations, Delusions, and Para-
noia were associated more strongly with all subscales



of both measures than Grandiosity and Paranormal
beliefs.

Based on these findings, the 5 subdimensions may be
subdivided into 2 groups. One group represents the
“core” dimensions of the extended psychosis phenotype,
ie, Hallucinations, Delusions, and Paranoia, tapping into
a continuum with more severe psychopathology, given
the fact that they are associated more strongly with
distress and general psychopathology. Another group
represents cognitive experiences of Grandiosity and Para-
normal beliefs, which may not form part of the extended
psychosis phenotype in its continuity with severe mental
illness.

The results should be interpreted in the context of the
strengths and limitations of this study. One of the
strengths is that the model was developed and replicated
in 2 independent samples with a large number of repre-
sentative school children. Recruitment and assessment of
participants in schools may have had some disadvan-
tages, such as the presence of peers and interviewers.
However, this method also has some strong advantages:
It is more anonymous, leads to lower nonresponse, and
high-risk groups are better represented than in household
surveys.*® A weakness is that our study did not use clin-
ical interviews for assessment. However, previous studies
have shown that mild positive psychotic experiences can
be reliably investigated by both self-report and interviews
by clinicians, although self-report inevitably will generate
more random error.** Another problem with self-report
is the possibility that adolescents misinterpreted CAPE
questions; however, a pilot study suggested that the
CAPE is valid to use in an adolescent population and fur-
ther, research assistants were present at the moment of
administration to offer clarification if desired. Finally,
the Grandiosity and Paranormal dimension were indexed
by only 2 items each, which may limit their use as distinct
psychometric assessment scales and may result in less sta-
ble estimates compared with the other factors. Ideally,
latent factors should be defined by at least 3 indicators,
to avoid, eg, model underidentification.** However, the
fact that these 2 dimensions were identified across 2
different samples, showed good model fit, as well as
high factor loadings, supports their validity. Further
studies should focus on optimizing assessment of these
2 dimensions.
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