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Objective: Childhood auditory vocal hallucinations (AVH) are mostly
transient but may predict clinical outcomes. Little is known about their
course over time and associations with risk factors, and how this may
inform early intervention. Our objective was to assess the 11-year
course of AVH, associated psychopathology and risk factors.
Method: A 5-year (T1) and 11-year (T2) follow-up of a baseline case–
control sample (n = 694, of whom 347 with AVH). At T2, online
assessment of AVH, other psychotic experiences, psychopathology,
trauma and cannabis use was completed by 293 adolescents aged 18–
19 years.
Results: The AVH 6-year (T1–T2) persistence rate was 18.2%, and the
AVH 11-year (T0–T2) persistence rate was 6.2%. AVH at T2 were
associated with higher levels of T2 other psychotic experiences, T2
psychopathology and T2 traumatic events, but not with T2 stress or T2
cannabis use. Persistence of AVH (i.e. AVH reported two or three times
from T0) was associated with T2 traumatic events and higher risk for
post-traumatic stress disorder.
Conclusion: Auditory vocal hallucinations in early childhood are mostly
transitory. AVH in adolescence, especially when persistent, are
associated with affective symptoms and environmental risk, particularly
traumatic events.
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Significant outcomes

• Childhood auditory hallucinations are transient in most cases.

• Persistence of auditory hallucinations is associated with affective symptoms and higher risk for post-
traumatic stress disorder.

• Large-scale programmes for early auditory vocal hallucinations detection are not recommended.

Limitations

• Not all children of the baseline case–control sample could be included in the follow-up studies
(47.3% at 11-year follow-up).

• At baseline, only behaviour (as measured with the Child Behaviour Checklist) was included as possi-
ble predictor variable.

• The participants were not assessed on healthcare consumption.

Introduction

Subclinical psychotic experiences such as auditory
vocal hallucinations (AVH) are prevalent in chil-
dren, adolescents and adults in the general popula-

tion outside the context of a clinical disorder (1, 2).
These experiences may predict a range of mental
health problems in addition to later psychotic con-
ditions. In a representative general population sur-
vey of 11- and 12-year-olds in Denmark (3), the
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majority of children with psychotic experiences
either had a diagnosable DSM-IV mental disorder
(31.4%) or self-reported mental health difficulties
in the absence of a diagnosis (31.4%). These data
suggest AVH may represent a transdiagnostic
dimension (4) and that psychotic symptoms are
important risk markers for a wide range of later
non-psychotic disorders (5). Another study (6)
found that those with psychotic experiences at age
11 had an increased risk of developing schizophre-
nia or other psychiatric disorders by 38 years of
age. A systematic review (7) showed that poorer
outcome of hallucinatory experiences is associated
with severity of the experiences, presence of
comorbid psychopathology and poorer level of
functioning.

Although the majority of developmental psy-
chotic experiences is transient in nature, meta-
analyses (2, 8) suggest that their persistence is a
risk factor for developing psychotic and non-psy-
chotic disorders. Besides, it was demonstrated that
those with persisting psychotic experiences from
the age of 12 years were 12.6 times more likely to
have a psychotic disorder at age 18 (9). Greater
persistence of psychotic experiences in adolescents
from the general population was shown to predict
risk for transition to a clinical psychosis state
8.4 years later in a dose–response fashion (10).
Similarly, persistence of AVH was related to 2-
year follow-up delusional ideation, depressed
mood and general psychopathology (11, 12),
whereas a cohort study in children showed an
association between persistent psychotic experi-
ences and later internalizing and externalizing
psychopathology (12).

Onset and persistence of psychotic experiences is
associated with exposure to environmental risk
factors (2) including early childhood adversity (13,
14), bullying (15) and cannabis use (2).

Therefore, it is important to determine the
impact of childhood AVH on the development of
later mental disorder and to map possible trigger-
ing conditions, such as persistence of experiences
and exposure to trauma and cannabis use, as this
may inform early intervention strategies.

Aims of the study

The aim of this study was to assess incidence and
persistence of auditory vocal hallucinations (AVH)
in a Dutch case–control sample of 7- and 8-year-
old children after a follow-up period of 11 years
and to examine associations of AVH with non-psy-
chotic psychopathology including depression, anx-
iety and stress, and with well-known risk factors
such as traumatic events and cannabis use.

Material and methods

Participants and procedure

Adolescents pertaining to the original case–control
sample with and without AVH of the baseline (T0)
assessment (N = 694) (16) were invited to partici-
pate in the second follow-up (T2), 11 years later.
To obtain their collaboration, a newsletter with the
results of the baseline and first (5-year) follow-up
(T1) assessment was sent to all baseline partici-
pants and (separately) to their parents, together
with a reply card to obtain their email addresses,
facilitating correspondence about participation.
Non-responders were sent a second request by let-
ter. In case of persisting non-response, trained
research assistants tried to get in touch with partic-
ipants or their relatives by telephone in order to
explain the study and, if people consented to this,
to obtain email addresses.

In total, 362 adolescents agreed to participate
in the study and disclosed their email addresses,
after which they were sent an information letter
and consent form, together with a stamped enve-
lope. The 293 participants who provided
informed consent were sent an email with a link
to the questionnaires. After completion of the
online assessment, a gift voucher was sent by
mail. Figure 1 depicts the flow chart of the
inclusion process. The study was approved by
the Medical Ethical Committee of the University
Medical Center Groningen, the Netherlands
(ABR number NL42619.042.12).

Design

At the University Center for Psychiatry (UCP,
Groningen, the Netherlands), an application for
online data collection was developed, denoted as
RoQua (www.roqua.nl). Data are stored in the
UCP Data Warehouse according to strict database
management regulations of the University Medical
Center Groningen, and researchers have access
only to anonymous data.

Measures

At the web-based assessment, participants were first
screened on the experience of hearing voices in the
past six years, using the following question ‘In the
past six years, did you hear one or more voices that
only you could hear?’. Participants with AVH were
asked to complete the AVHRS-Q (17), the self-
report version of the 16-item Auditory Vocal Hallu-
cination Rating Scale interview (AVHRS) (18). The
AVHRS-Q measures characteristics of AVH [i.e.
voices speaking separately or simultaneously,
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frequency, duration, location, form of address,
loudness, (severity of) negative content, anxiety,
interference with daily life and with thinking, con-
trol, attribution, frequency and intensity of distress
or suffering]. Psychometric properties of the
AVHRS are good (19). Psychometric properties of
the AVHRS-Q have not been established yet, but
preliminary examination of the concurrent validity
of the AVHRS-Q in 27 adult patients of the Psy-
chosis Department of the University Medical Cen-
ter Groningen revealed a correlation of 0.88
between the severity indices computed from both
measures. Cronbach’s alpha of the AVHRS-Q in
this study was good (a = 0.89).

All participants completed several other ques-
tionnaires. A separate sociodemographic question-
naire contained items about present educational
level, study, employment, having a partner and liv-
ing situation.

Subclinical psychotic experiences were assessed
with the 42-item Community Assessment of Psy-
chic Experience (CAPE) (20), covering three
dimensions (positive, negative and depressive). The

CAPE measures both frequency and distress of the
experiences. Frequency and distress scores range
from 1 (‘absent’, respectively, ‘no distress’) to 4
(‘almost always’, respectively, ‘much distress’) (20).
The distress dimension is only reported when par-
ticipants endorse the frequency dimension of the
item. To assess associations with delusional idea-
tion, frequencies of the delusion-items from the
positive subscale were dichotomized (0 ‘no delu-
sions reported’ and 1 ‘at least one delusion
reported’). The internal consistency of the CAPE
frequency items in this study was good (a = 0.90).

Symptoms of anxiety, depression and stress were
examined with the 21-item Depression, Anxiety
and Stress Scale [DASS-21 (21); Dutch translation:
De Beurs et al. (22)]. Each subscale contains seven
items. For comparability with the 42-item DASS,
scores were multiplied by 2 in accordance with
Lovibond and Lovibond (21). Reliability of the
DASS-21 in this study was good (a = 0.90).

Traumatic and stressful events were assessed
with the Trauma Screening Questionnaire (TSQ)
(23). Eight predefined events were presented (i.e.
performing sexual acts against one’s will, bodily
harm, mental/emotional cruelty, long-term neglect,
having experienced a psychotic episode, having
witnessed a disaster, war or accident, death of par-
ents, being bullied); respondent could also rate the
item ‘other event’, with scoring options 0 = ‘not
experienced’, 1 = ‘once’ and 2 = ‘more than once’.
Ten items from the TSQ rated the person’s subjec-
tive reactions to traumatic events in the past week,
that is five re-experiencing symptoms and five
hyperarousal symptoms (e.g. upsetting dreams
about the event, bodily reactions, sleep problems,
outbursts of anger), with scores 0 = ‘no or <twice
in the past week’ and 1 = ‘yes, at least twice in the
past week’. A total score of five or more on the
subjective reactions scale is considered a risk factor
for developing post-traumatic stress disorder
(PTSD) (24). In this study, the scale’s reliability
was adequate (a = 0.76).

Substance use was examined with a 22-item self-
report questionnaire about use of tobacco, alcohol,
cannabis and other substances (based on the Com-
posite International Diagnostic Interview; CIDI)
(25). In the analyses, a subset of items from the
CIDI was used, namely four items about cannabis
use (‘no/yes’ ever, past year and age at first use).

At T0, parents had completed the Child Beha-
viour Checklist (CBCL) (26) for children aged 4–
18 years. This self-report questionnaire has 113
questions, grouped into nine syndrome scales of
behavioural, social and physical functioning: social
withdrawal, somatic complaints, anxious/
depressed, social problems, thought problems,

T0 (baseline) sample:
N= 694

At T1 (first follow-up):
11 refusals beforehand
8 moved/emigrated

675 information letters sent

18 refusals by response card
26 undeliverable and current
     address not found
11 refusals at reminder by
     telephone

620 eligible

362 email addresses obtained
and consent forms sent 

T2 participants:
N = 293

258 non-response

69 non-response

Fig. 1. Flow chart of the inclusion.
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attention problems, rule-breaking behaviour,
aggressive behaviour and sexuality. Items are rated
on a 3-point scale (0, not true; 1, somewhat or
sometimes true; 2, very or often true). The reliabil-
ity of the CBCL in our baseline study was good
(a = 0.94).

Statistical analysis

Analyses were carried out using the software pack-
age IBM SPSS Statistics version 23 (IBM Corp.,
Armonk, NY, USA). Consistent with baseline
analysis (16), an AVH severity index was com-
puted by recoding item scores to 0 = ‘none or mild
consequences’ vs. 1 = ‘considerable to severe con-
sequences’. Consistent with previous analyses (16,
27), the item on hypnagogic and hypnopompic hal-
lucinations was not included in the calculation of
AVH severity. Based on the validation study of the
AVHRS, the item on ‘localization of the voices’
was not included in the severity index (19). Based
on this index, two groups were defined: a ‘severe
AVH’ group (those scoring ≥ 5) and a ‘mild AVH’
group (scores < 5). The scores on the variables ‘ed-
ucational level’ and ‘living situation’ were dichoto-
mized into ‘high/low’ and ‘alone/with others’
respectively. A variable ‘number of times reporting
AVH’ was created to examine differences between
the groups. Logistic and multinomial regression
analyses were performed to calculate odds ratios
with 95% confidence intervals. The CBCL was
completed by 423 parents. To facilitate the use of
these data in the complete T2 sample, a multiple
imputation procedure was carried out on the T0
dataset, assuming the missing cases (N = 271) were
missing at random. Missing values for the CBCL
were imputed 10 times.

Results

Sample characteristics

In total, 293 participants (57.7% female) com-
pleted the online assessment at T2. Mean age of the
participants was 18.9 years (SD = 0.40, range
18.0–20.1). Mean interval between T0 and T2 was
10.9 years (SD = 0.23, range 10.4–11.6). The par-
ticipation of baseline cases and controls was evenly
distributed (145 cases vs. 148 controls; v21 = 0.05;
P = 0.82). The participation rate (compared with
T0) of females, compared with males, was higher
(57.3% vs. 42.7%; v21 = 12.2; P = 0.000). Non-par-
ticipants had significantly higher T0 CBCL total
scores than those participating at T2 (24.9 vs. 21.8;
t = 2.59, P = 0.01). The sample included 88 partici-
pants who were not interviewed at T1, evenly dis-

tributed over baseline cases (N = 43) and controls
(N = 45). Of the 205 children who participated at
all three assessments, 102 reported AVH at T0 and
103 were control children at T0. There was one par-
ticipant whose AVH had remitted by T1, but who
experienced an AVH relapse from T1 to T2. A flow
chart of follow-up participation (N = 293) with
respect to cases and controls is presented in Fig. 2.

In Table 1, demographic data and outcome of
the participants are presented by AVH follow-up
status.

AVH persistence and incidence rates (T0–T2 and T1–T2)

In the T2 sample, the AVH 6-year (T1–T2) persis-
tence rate was 18.2% [(3 + 3)/(21 + 6 + 3 + 3)]
and the AVH 11-year (T0–T2) persistence rate (in-
cluding those who did not participate in T1) was
6.2% [(5 + 3 + 1)/(38 + 77 + 21 + 5 + 1 + 3)].
The AVH incidence rate for T1–T2 was 2.1% [2/
(92 + 2)], and for T0–T2 (excluding those who had
remitted at T1), this was 2.2% [(2 + 1)/
(92 + 44 + 2 + 1)] (see Fig. 2).

AVH and sociodemographic characteristics at T2

T2 participants with and without AVH did not dif-
fer in sociodemographic characteristics (see
Table 1).

AVH and psychopathology at T2

T2 participants with AVH had higher CAPE scores
for all three dimensions (positive, negative and
depressive) on both frequency and distress than par-
ticipants without AVH. This was not the case for
the positive subscale delusional ideation. AVH were
associated with higher levels of depression and
anxiety, but not stress, indexed by the DASS-21.

AVH and risk factors at T2

Auditory vocal hallucinations were associated with
both the reported frequency of T2 traumatic events
and the concomitant distress. The proportion of
participants at risk for PTSD was significantly
higher in those with AVH compared with those
without AVH. Cannabis use in the past year was
not significantly associated with AVH (OR = 2.02,
95% CI: 0.69–5.88).

AVH severity at T2

Of the 15 participants with AVH at T2, nine scored
‘mild’ on the severity index, vs. six ‘severe’. Partici-
pants with severe AVH at T0 were not more likely
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to report AVH at T2 (OR = 0.86, 95% CI: 0.17–
4.33). Given the small number of participants with
severe AVH at T2, no further analyses were per-
formed with respect to AVH severity.

Persistence of AVH

As only three participants reported AVH thrice,
the differences with regard to number of times
reporting AVH were studied between three groups
that had (i) never reported AVH, (ii) reported
AVH once and (iii) reported AVH twice or thrice.

The ‘AVH twice/thrice’ group (but not the
‘AVH once’ group) reported more psychotic expe-
riences (CAPE) and related distress, more trau-
matic events and were more at risk for PTSD,
compared with the ‘AVH never’ group (see
Table 2). No significant differences between these
two groups compared with the ‘AVH never’ group
were observed with regard to other CAPE sub-
scales, DASS subscales and cannabis use.

Discussion

To our knowledge, this study is the first that fol-
lowed a case–control sample of young children
with and without AVH into young adulthood over
a period of 11 years.

The 11-year (T0–T2) and 6-year (T1–T2) AVH
persistence rates were 6.2% and 18.2% respec-
tively, and the 11-year and 6-year AVH incidence
rates were 2.2% and 2.1% respectively. The 5-year
persistence rate of 23.5% at first follow-up (27)
was higher than the 6-year persistence rate of
18.2% at second follow-up, indicating decreasing
levels of persistence with increasing age, making
AVH a more transitory phenomenon in adoles-
cents compared with young children. The persis-
tence rate in the current study is lower than the
40% found by Escher et al. (28), but their sample
consisted of both children (mean age 12.9 years)
with and without a need for mental health care
and, moreover, the follow-up period was only
3 years. De Loore et al. (11) found a 2-year AVH
persistence rate of 27% in young adolescents (13/
14 years). Other researchers report persistence
rates of 21.3% [6-year; (9)], 39% [2-year; (12)],
26% and 31% [3-year; (29)], but the latter four
studies were not solely restricted to AVH.

The exact reason for the lower T1–T2 AVH per-
sistence rate compared with the T0–T1 persistence
is unclear. Some youngsters may have been treated
for their experiences, but this was not assessed.
Another explanation is that AVH in early adoles-
cence can present as a benign developmental sensa-
tion, especially in the absence of trauma. Another

170 AVH+

T1: 1st FU; N = 337

T0: baseline; N = 694

177 AVH+
no 1st FU

180 AVH–
no 1st FU

167 AVH–

40
persistent

15
incident

152
referent

130
remitted

347 AVH+ 347 AVH–

T2: 2nd FU; N = 293

58
no 2nd FU

92
referent

2 incident1 incident

77
remitted

52
no 2nd FU

16
no 2nd FU

3 persistent 3 persistent

6
no 2nd FU

21
remitted

6
remitted 

44
referent

1 incident

135
no 2nd FU

134
no 2nd FU

38
remitted

5 persistent

Fig. 2. Flow chart of auditory vocal hallucinations in baseline and follow-up participants.
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plausible explanation is the relatively high rate of
AVH in the non-participants. A replication study
is therefore warranted.

One baseline difference was observed between
T2 participants and non-participants: the non-par-
ticipants had significant higher CBCL total scores
at baseline. Reported effects may therefore repre-
sent an underestimate, as those with more beha-
viour problems were slightly underrepresented.

Youngsters reporting AVH at T2 scored signifi-
cantly higher on depression, anxiety and stress
(although the latter not significantly so). Our
results confirm the idea that psychotic experiences
are associated with a broader range of common
mental disorders (3, 5, 6, 11). This is also endorsed
by findings in older individuals (4, 30, 31). Con-
trary to the results of our first follow-up study (32)
and those of Nuevo et al. (33), we did not observe
any associations with delusional ideation.

The current study showed a positive association
between AVH and environmental risk factors.

Those with AVH had experienced significantly
more traumatic events. Moreover, the percentage
of those at risk for PTSD was five times higher in
AVH-reporting youngsters than in those without
AVH at that time point. Other population-based
studies have shown similar results (14). Likewise, it
was found that the perception of being bullied at
secondary school was associated with the predispo-
sition to psychotic experiences (34), and also a five
times greater likelihood of verbal hallucinations in
those who had experienced trauma was observed
(35).

For the definition of PTSD risk, the stress reac-
tions to traumatic events were set at five in our
study, in accordance with Kenardy et al. (24) who
used this cut-off for children aged 7–16 years. A
cut-off at six reliably predicted a diagnosis of
PTSD in two adult samples (mean ages 38 and
35 years) (23). As our participants were only just
adult at the time of the second follow-up assess-
ment, we chose a cut-off of five in marking

Table 1. Demographic characteristics and outcome of participants by AVH status (N = 293)

AVH+ (N = 15) AVH� (N = 278)

OR (95% CI)Mean, % SD (range) Mean, % SD (range)

Age (years) 19.0 0.5 (18–20) 18.9 0.4 (18–20) 2.03 (0.57–7.31)
Gender (% female) 66.7 57.2 1.50 (0.50–4.50)
Level of education (% high) 30.8 47.3 0.50 (0.15–1.65)
Studying (% yes) 86.7 87.2 0.95 (0.21–4.40)
Having a paid job (% yes) 53.3 56.9 0.86 (0.31–2.45)
Having a partner (% yes) 46.7 42.3 1.19 (0.42–3.38)
Living situation (% with others) 93.3 85.8 0.43 (0.06–3.37)
CAPE (frequency; N = 284)
Positive 11.1 8.1 (4–29) 4.0 3.8 (0–26) 1.21 (1.11–1.32)
Negative 14.0 5.2 (5–21) 8.0 5.5 (0–30) 1.15 (1.07–1.24)
Depressive 7.1 3.3 (1–12) 4.6 3.4 (0–22) 1.18 (1.04–1.33)
Delusional ideation (N = 284) 64 44 1.20 (0.13–11.05)

CAPE (distress)
Positive (N = 252) 6.4 5.3 (0–20) 2.6 3.1 (0–19) 1.16 (1.08–1.24)
Negative (N = 274) 12.6 6.2 (5–22) 7.2 5.6 (0–27) 1.11 (1.04–1.17)
Depressive (N = 271) 7.7 4.2 (1–15) 5.1 4.2 (0–21) 1.10 (1.02–1.19)

DASS (N = 283)
Depression 10.4 7.4 (2–24) 6.2 6.7 (0–36) 1.15 (1.01–1.30)
Anxiety 8.7 4.3 (4–18) 5.4 5.7 (0–30) 1.17 (1.01–1.36)
Stress 13.1 7.8 (0–30) 9.3 7.8 (0–38) 1.11 (0.99–1.25)

TSQ (N = 14/N = 267)
Traumatic events 7.9 6.3 (0–20) 1.6 2.8 (0–15) 1.35 (1.20–1.52)
≥1 traumatic event 78.6 40.8 5.32 (1.45–19.50)
Reactions* 4.3 2.1 (0–6) 1.7 2.0 (0–8) 1.64 (1.22–2.19)
≥5 reactions (PTSD risk) 54.5 11.0 9.70 (2.57–36.67)

Cannabis use (N = 14/N = 265)
Ever used (% yes) 42.9 44.2 0.95 (0.32–2.81)
Used in the past year (% yes) 100 59.0 2.02 (0.69–5.88)
Age at first use (years) 16.2 1.3 (14–17) 16.1 1.4 (13–19) 1.03 (0.56–1.89)

T0 CBCL total score 28.2 14.18 (0–93) 21.4 14.16 (0–93) 1.03 (0.99–1.06)

AVH, auditory vocal hallucinations; AVH+, AVH in the past six years; AVH�, no AVH in the past six years; N, number; SD, standard deviation; OR, odds ratio; CI, confidence
interval; CAPE, Community Assessment of Psychic Experience; DASS, Depression, Anxiety and Stress Scale; TSQ, Trauma Screening Questionnaire; PTSD, post-traumatic stress
disorder; CBCL, Child Behaviour Checklist.
Significant differences are shown in bold.
*Reactions consist of five re-experiencing items and five arousal items.
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proneness for developing PTSD, given that
participants could not undergo a formal diagnostic
procedure. However, the findings underline the
importance of assessing trauma in young individu-
als reporting psychotic experiences.

The mean age at first cannabis use in our sample
was 16 years for participants both with and with-
out AVH. The OR for past year use was suggestive
as all participants reporting AVH at T2 had used
cannabis in the past year. Hence, our results con-
cur with those reported in a review (36) evidencing
an increased risk of psychotic outcomes in canna-
bis users. More recently, it was reported that can-
nabis use at age 16 years was associated with
psychotic experiences at age 18 years (37). Cur-
rently, it is not yet evident whether those who
reported AVH and cannabis use at T2 will make a
transition to clinical disorder; however, adolescent
cannabis use is considered a risk factor for later
mental disorders (38).

A recent study on clinical high-risk adolescents
revealed that two CBCL subscales (Withdrawn/
Depressed and Thought Problems) had clinical
and diagnostic utility as a screening measure for
the early detection of at-risk youth for developing
psychosis (39). We therefore performed post hoc
logistic regression analyses with CBCL subscales
scores at baseline (T0) and AVH (yes/no) at second
follow-up (T2), using the pooled dataset after mul-
tiple imputation of the T0 CBCL subscales data.

At baseline, an earlier version of the CBCL was
used (16) than the version in the aforementioned
study (39). The analyses revealed that in our sam-
ple, the T0 CBCL subscales Anxious/Depressed
and Thought Problems were significantly
associated with AVH at T2 (OR = 1.18, 95% CI:
1.03–1.36 and OR = 1.57, 95% CI: 1.16–2.14,
respectively), with T0 AVH in the model, indicat-
ing that participants with AVH at T2 had higher
scores on these subscales (i.e. showing more
problematic behaviour) at T0. Closer inspection
revealed that T2 participants with AVH also
scored higher on all other T0 CBCL subscales
(except for Sexuality where they scored lower), but
these differences did not reach statistical signifi-
cance. We thus may conclude that our results
correspond with those of Simeonova et al. (39).

Important strengths of this study are the long
follow-up period and the fact that there was no
selective attrition regarding the case–control status
at the second follow-up: both were equally repre-
sented in the T2 sample.

Follow-up of participants with AVH at multi-
ple assessments until the age of 24/25 years is
worthwhile and intended. More prospective stud-
ies are needed to replicate our findings. Practical
recommendations for future research are pro-
posed in Jardri et al. (40). In addition, future
epidemiological research may include measures
for coping styles and/or resilience to uncover

Table 2. Differences between groups who never, once and twice/thrice reported AVH

AVH never* (N = 136)
Mean (SD)

AVH once (N = 124)
Mean (SD) OR (95% CI)

AVH twice/thrice (N = 33)
Mean (SD) OR (95% CI)

CAPE (frequency) (N = 284)
Positive 3.7 (3.2) 4.5 (4.5) 1.05 (0.99–1.13) 6.4 (6.8) 1.13 (1.04–1.22)†
Negative 7.8 (5.6) 8.5 (5.7) 1.02 (0.98–1.07) 9.6 (5.5) 1.06 (0.99–1.13)
Depressive 4.2 (3.0) 5.1 (3.7) 1.09 (1.01–1.18) 5.7 (3.7) 1.13 (1.02–1.26)

CAPE (distress)
Positive (N = 252) 2.6 (2.9) 2.6 (2.9) 1.00 (0.92–1.10) 4.6 (5.5) 1.15 (1.03–1.27)†
Negative (N = 274) 7.3 (5.9) 7.4 (5.5) 1.00 (0.96–1.05) 9.0 (6.0) 1.05 (0.99–1.12)
Depressive (N = 271) 4.5 (3.6) 5.7 (4.8) 1.07 (1.01–1.14) 6.3 (4.2) 1.10 (1.01–1.21)

DASS (N = 283)
Depression 5.7 (6.5) 6.9 (7.4) 1.03 (0.99–1.07) 7.4 (5.6) 1.04 (0.98–1.09)
Anxiety 4.1 (4.4) 6.7 (5.9) 1.10 (1.04–1.15) 7.6 (7.5) 1.12 (1.05–1.20)
Stress 8.5 (7.4) 10.4 (8.4) 1.03 (0.99–1.07) 9.9 (7.3) 1.02 (0.97–1.08)

TSQ (N = 281)
Traumatic events 1.3 (2.3) 2.0 (3.4) 1.08 (0.99–1.18) 4.2 (5.2) 1.23 (1.11–1.36)†
≥1 traumatic event 40.3 40.8 1.02 (0.62–1.70) 59.4 2.16 (0.98–4.76)
Reactions‡ 1.3 (1.7) 2.4 (2.2) 1.32 (1.07–1.63) 2.8 (2.6) 1.44 (1.11–1.86)
≥5 reactions (PTSD risk) 7.7 18.4 2.70 (0.77–9.43) 26.3 4.29 (1.01–18.1)†

Cannabis use (N = 279)
Ever used (% yes) 39.1 47.9 1.43 (0.87–2.38) 50.0 1.56 (0.72–3.40)
Used in the past year (%) (N = 123) 64.0 57.9 1.18 (0.67–2.07) 62.5 1.41 (0.61–3.28)

AVH, auditory vocal hallucinations; N, number; SD, standard deviation; OR, odds ratio; CI, confidence interval; CAPE, Community Assessment of Psychic Experience; DASS,
Depression, Anxiety and Stress Scale; TSQ, Trauma Screening Questionnaire; PTSD, post-traumatic stress disorder; CBCL, Child Behaviour Checklist.
*Reference group. Significant differences as compared to the reference group are shown in bold.
†Significant differences between ‘AVH once’ group and ‘AVH twice/thrice’ group.
‡Reactions consist of five re-experiencing items and five arousal items.
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possible characteristics underlying remittance or
persistence of AVH.

Limitations

This study has several limitations. First, not all
children of the baseline case–control sample could
be included. Some families had indicated that they
did not want to be approached for follow-ups and
others had moved and could not be traced despite
much effort. The T2 participation rate (of T0 par-
ticipants) of 47.3% (293/620 eligible) and the T2
participation rate (of eligible T1 participants) of
60.8% (205/337) are far from complete but not dis-
appointing considering the long follow-up periods.
Contrary to expectation, 88 youngsters, who did
not participate in the first follow-up, did partici-
pate in the second follow-up. On closer inspection,
these participants were shown to be evenly dis-
tributed regarding baseline case–control status
(cases N = 43; controls N = 45), supporting repre-
sentativeness of our sample. A second limitation is
that at baseline, no other possible predictor vari-
ables were included but the CBCL. Third,
although urbanicity is considered a risk factor for
developing psychotic experiences in adolescence
(41), we did not study this at the current assess-
ment because at age 18/19 years, it is difficult to
disentangle the influence of urbanicity, as the
majority of the youngsters were still living with
their parents, either in the city or in rural areas,
whilst they may work and/or study in more urban
areas. A fourth limitation is that we did not ques-
tion the participants on healthcare consumption,
which may have resulted in the relatively favour-
able outcome as some of the participants may have
been treated for unpleasant experiences in between
assessments. Finally, only a small number of par-
ticipants reported AVH at T2, resulting in low
power.

Nevertheless, the findings without exception
point in the same direction suggesting that AVH
are associated with psychopathology and with
environmental risk factors, even if the majority of
AVH remain transitory.

Clinical implications

Our results show that most AVH will disappear
over time, which is also underpinned by a decreas-
ing persistence rate with age. Yet, a subsample of
those reporting AVH may be at risk for developing
more severe or persistent psychopathology. Based
on the current results, large-scale programmes for
early AVH detection may not be practical as a
method for prevention of transitions to more

severe clinical states. However, if youngsters do
report AVH, talking about their experiences, reas-
suring and monitoring them is essential, emphasiz-
ing the need for destigmatization of AVH (42, 43).
Examining the presence and development of
comorbid psychopathology is advisable, given
associations with more severe outcomes. Also,
given the evident association between traumatic
events and AVH, it is necessary to sensitively
inquire about childhood adversity in help-seeking
youngsters presenting with AVH and, if necessary,
address these traumas (44, 45).
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