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Background:Recent cross-sectional studies suggest that psychotic-like experiences (PLEs) are associatedwith de-
pression and anxiety in adolescents. While longitudinal studies have observed that adolescents suffer more se-
vere symptoms of depression/anxiety when PLEs persist, it remains unclear whether depression/anxiety
worsens or improves with PLE emergence or remission, respectively. In this prospective school-based study,
we investigated the association between longitudinal changes in depression/anxiety and one-year PLE trajecto-
ries in adolescence.
Methods: Nine hundred and twelve adolescents participated in the baseline assessment of PLEs and depression/
anxiety; 887 (97.3%) adolescents completed the follow-up assessment one year later. Multilevel analysis was
conducted to evaluate the change in depression/anxiety, evaluated using the General Health Questionnaire-12
(GHQ-12), during the year according to PLE trajectory, adjusting for baseline depression/anxiety, gender, age,
substance use and victimization.
Results: Sixteen percent of adolescents reported PLEs at baseline, with 56% of them remitting at follow-up. At
follow-up, PLEs were experienced by 6.6% of adolescents not experiencing PLEs at baseline (incident PLE
group). After adjusting for covariates, GHQ-12 score worsened significantly during the year in students with in-
cident trajectories (regression coefficient for time,α1= 1.91, 95% CI: 1.04–2.77), but in those showing remission,
GHQ-12 score did not significantly improve (α1 = −0.20, 95% CI: −0.97–0.56).
Conclusions: Greater awareness about PLEs and their trajectories in school health care settings may be a key to-
wards the prevention and treatment of adolescent depression and anxiety.

© 2017 Published by Elsevier B.V.
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1. Introduction

Psychotic-like experiences (PLEs), hallucinatory experiences and de-
lusional thoughts, are relatively common in the general population
(around 5%) (van Os et al., 2009), and more prevalent in childhood
and adolescence. According to a recent meta-analysis (Kelleher et al.,
2012), the prevalence of PLEs is 7.5% in adolescents aged 13–18. Recent
studies also demonstrate that PLEs may remit after one or two years in

over half of adolescents who experienced PLEs (Dominguez et al., 2011;
Downs et al., 2013; Thapar et al., 2012).

It is thought that experiencing PLEs increases the risk of having de-
pression/anxiety in adolescents (Chapman et al., 1994; Dhossche et al.,
2002; Verdoux et al., 1999). Depression/anxiety are recognised as com-
monmental disorders and are frequent in the adolescent phase (Patton
et al., 2014). Cross-sectional studies have shown that adolescents who
experienced PLEs were at 4 to 6-fold greater risk of having depression
and anxiety symptoms than those never experiencing PLEs (Nishida
et al., 2008; Scott et al., 2009; Varghese et al., 2011). Longitudinal studies
have expanded these findings, revealing that depression/anxiety symp-
toms at 1–2 years follow-up become more severe in adolescents when
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PLEs persist (De Loore et al., 2011; Downs et al., 2013; Mackie et al.,
2011; Wigman et al., 2011b).

However, it remains unclear whether depression/anxiety symptoms
change when PLEs emerge or remit. Several longitudinal studies have
thus far investigated the relationship between the level of depression/
anxiety and PLE trajectories in adolescents (De Loore et al., 2011;
Downs et al., 2013; Mackie et al., 2011; Wigman et al., 2011b), finding
that depression/anxiety became more severe when PLEs persist than
when PLEs remitted or did not emerge. However, interpretation of
these results is made difficult by issues like low retention rate (Mackie
et al., 2011), differing or inconsistent time courses of surveys in partici-
pants (De Loore et al., 2011; Downs et al., 2013;Wigman et al., 2011b),
and the investigation of PLE remission without examining emergence
(De Loore et al., 2011; Downs et al., 2013). Low retention rates may
lead to biased estimates due to high amounts of missing data. In addi-
tion, considerable variation in timing of the follow-up period in each
study couldmake the precise evaluation of symptom changes challeng-
ing; results of the analysis may be unstable, leading to insufficient gen-
eralizability. Analysis of data from a cohort with high retention rate,
with fewer variations of follow-up period, and with adequate informa-
tion of changes of PLE (no PLEs, remission, emergence and persistence)
is expected to more accurately evaluate relationships between PLE tra-
jectories and changes in depression/anxiety.

As such, in this study, we aimed to examine the relationships be-
tween changes in depression/anxiety symptoms and PLE trajectories
in adolescence. Specifically, in school-based samples, we investigated
whether depression/anxiety worsened or improved when PLEs
emerged or remitted, respectively. Follow-up assessments were carried
out after exactly one year in all participants, resulting in a high retention
rate (97%). Four groups of PLE trajectories were determined according
to the method used in a previous study (Downs et al., 2013): (i) no
PLEs (adolescents who did not report PLEs at either baseline or follow-
up), (ii) remission (adolescents who reported PLEs at baseline but not
at follow-up), (iii) incidence (adolescents who did not report PLEs at
baseline, but reported at follow-up), and (iv) persistence (adolescents
who reported PLEs at both baseline and follow-up). Covariates including
substance use and victimization, which are thought to be associated
with PLEs and depression/anxiety (Linscott and vanOs, 2013), were ad-
justed for in the analysis for the evaluation of changes in depression/
anxiety and PLE trajectories.

2. Methods

2.1. Participants

We used data from a longitudinal survey of mental health status
conducted between 2009 and 2013 in a combined junior and senior
high school (grades 7–12: ages 12–18) in Tokyo, Japan. Every year, the
school recruits and enrolls 120 seventh grade studentswho pass the en-
trance examinations; no students enrol in the school after grade 7.
There are always approximately 720 (120 per grade) students enrolled,
and the surveywas conducted every year for five years. During the five-
year period, out of the 943 students who were eligible to participate in
two consecutive years, 912 students (96.7%) consented to participate
(455males and 457 females) in the study. After it was discussed and ap-
proved by the research committee of the high school, the studywas ap-
proved by the ethics committee of the Graduate School of Education at
the University of Tokyo. Written information about the aims, methods
and voluntary nature of the study was sent to all parents of the partici-
pating students.

2.2. Procedure

Participants answered questionnaires at baseline (T0) and at a one-
year follow up (T1). It was clearly written in the information given to
parents that participation was voluntary and that if the students or

parents did not wish to participate (for their children to participate),
they were under no obligation to do so. On the day of the survey, school
teachers distributed the questionnaires with envelopes to students and
explained that answers would not be seen by school teachers. Any stu-
dents who did not want to participate were allowed to leave the class-
room or turn in a blank questionnaire. The students who consented to
participate were asked to fill in their school ID numbers, but not their
names. Students were instructed to seal the questionnaires in the enve-
lopes upon completion. Students took around 20 min to complete the
questionnaire. They were not paid for their participation. The re-
searchers did not know any students' school ID numbers, and therefore
answers could be analysed anonymously but still be used for longitudi-
nal follow-ups.

2.3. Questionnaires

Questionnaires assessed PLEs and symptoms of depression and anx-
iety. The questionnaires used were the same as in our previous studies
(Matamura et al., 2014; Nishida et al., 2010; Nishida et al., 2008;
Oshima et al., 2010).

2.3.1. Psychotic-like experiences (PLEs)
PLEs, including auditory hallucinations and delusional ideations,

were assessed by items derived from the schizophrenia section of the
Diagnostic Interview Schedule for Children (DISC-C) (Costello et al.,
1985). A Japanese version of the DISC-C was developed using a transla-
tion and back translation method and has already been used in several
previous studies conducted in Japan (Nishida et al., 2010; Nishida
et al., 2014; Nishida et al., 2008; Oshima et al., 2010; Watanabe et al.,
2012). PLEs were assessed through the following four items: (i) ‘Have
you ever heard voices that other people cannot hear?’ (heard voices);
(ii) ‘Some people believe that their thoughts can be read. Have other
people ever read your thoughts?’ (thoughts read); (iii) ‘Have you ever
had messages sent especially to you through the television or radio?’
(special messages); and (iv) ‘Have you ever thought that people are fol-
lowing you or spying on you?’ (spied-upon). All answers were given on
a four-point scale: ‘no’, ‘maybe’, ‘yes, once’, and ‘yes, twice or more’. We
defined students who answered ‘yes, once’ or ‘yes, twice ormore’ to any
of the four PLE items as thosewho had experienced PLEs. Four groups of
PLE trajectories were determined using the assessment results from T0
and T1 according to the method used in a previous study (Downs et al.,
2013): (i) no PLEs (adolescents who did not report PLEs at either T0 and
T1), (ii) remission (adolescents who reported at least one PLE at T0, but
none at T1), (iii) incidence (adolescents who did not report PLEs at T0,
but reported at least one PLE at T1), and (iv) persistence (adolescents
who reported at least one PLE at both T0 and T1).

2.3.2. Symptoms of depression and anxiety
The 12-item version of the General Health Questionnaire (GHQ-12)

is one of the most widely used self-report measures for assessing de-
pression and anxiety symptoms (e.g. for depression, “Have you recently
been feeling unhappy and depressed?”; and for anxiety, “Have you re-
cently been lost much sleep over worry?”). The GHQ-12 has been
found to be highly correlated with depression and anxiety symptoms
evaluated by interview in community samples (Goldberg and
Blackwell, 1970; Goldberg et al., 1976) and over half of GHQ-12 items
show sufficiently high factor loadings for depression or anxiety (Kihç
et al., 1997). It has been validated among young people as well as
among adults, and the validity and reliability of the Japanese version
of the instrument has been established (Doi and Minowa, 2003). This
assessment uses a four-point Likert scale (0-1-2-3) with binary item
scoring, where two responses (0: Not at all, 1: Same as usual) are
given scores of 0, and two responses (2: Rather more than usual, 3:
Much more than usual) are given scores of 1 [0-0-1-1]). Individual
item scores are summed to form a total score ranging from 0 (best pos-
sible score) to 12 (worst possible score).
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