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ABSTRACT
Aim: This study aimed to clarify the psychopathology, global functioning and clinical
outcome of patients under 20 years old exhibiting a psychotic state. Methods: Fortyfive patients (15 males and 30 females) under 20 years old with a diagnostic description
of psychosis, schizophrenia, at-risk mental state (ARMS) or psychotic-like experiences,
who had first visited our clinic between January 2012 and December 2017 were
retrospectively extracted from medical records. Their age at the onset of symptoms;
psychiatric diagnoses, including comorbidities; insight of disease; symptomatology
(early, positive, negative, catatonic and anxiety-depression symptoms); course of
illness; prescribed medication; and final treatment outcome were investigated from
various aspects. Results: Prodromal stages of schizophrenia (ARMS and early
schizophrenia) were observed in about one-third of the overall patients. Patients with
insight of disease had a higher baseline global assessment of functioning and greater
number of early schizophrenic symptoms and anxiety-depression symptoms than
those without insight of disease. In particular, early schizophrenic symptoms appear
to be a discriminating factor for insight of disease. A total of 36.4% of ARMS patients
converted to schizophrenia, while 25% of early schizophrenia patients converted to
frank schizophrenia. Doses of antipsychotics (chlorpromazine equivalence: mg/day)
were lower in ARMS non-converters (100±63) than in ARMS converters (364±44) or
schizophrenics (477±337). Among overall patients, 62.3% showed improvement as the
final treatment outcome. The global assessment of functioning values were higher at
6 (54.2%±17.2%) and 12 months (55.1%±18.9%) than that at baseline (34.1%±10.3%).
Conclusion: The present study suggests that clinicians need to actively ask about early
symptoms or attenuated positive symptoms in patients under 20 years old with a
psychotic state who may still have insight of disease and encourage voluntary helpseeking. The first six months might be a critical period for achieving symptomatological
remission and functional recovery in these patients.
Ryukyu Med. J., 39 (1～4) 29
～40, 2020
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INTRODUCTION
Schizophrenia has been regarded as a nonorganic psychotic disorder with a poor functional

outcome due to the irreversible and slowly progressive
course of the illness1). The point and lifetime
prevalence have been reported to be 0.45% and 0.7%,
respectively2). Around 40% of adults with
schizophrenia are retrospectively reported to show a
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symptom onset prior to 20 years old3). In general,
younger-onset schizophrenia has been traditionally
considered to have a poorer outcome and more severe
symptom profile than adult-onset schizophrenia4).
However, recent findings from an early psychosis
prevention study5) have shown relatively promising
vocational and illness outcomes after long-term
follow-up of younger individuals with schizophrenia,
suggesting that early therapeutic intervention,
especially at the prodromal stage of schizophrenia,
may result in a better prognosis.
Schizophrenic prodrome, before the florid
manifestation of the disease, consists of many nonspecific psychiatric symptoms, such as anxiety,
depression, and subthreshold psychosis-like
experiences (PLEs) 6). It lasts two to five years on
average before showing an insidious decline in
social functioning, usually during adolescence 7).
Since the need for early intervention in this
vulnerable period has been intensively discussed,
the terminology has shifted from the retrospective
term “prodrome” (meaning “before illness”) to the
prospective concept “at risk mental state (ARMS)” for
early psychosis 8).
The following three operational definitions
have been proposed for this ultra-high-risk state:
1) attenuated psychosis syndrome (APS) with
insufficient intense or frequency of symptoms;
2) brief limited intermittent psychotic symptoms
(BLIPS), resolving within a week without any specific
treatment; and 3) genetic risk and deterioration
syndrome (GRD) with decreased psychosocial
functioning in individuals with a genetic risk of
schizophrenia 9). Among these categories, APS has
been reported to be the most prevalent manifestation
of ARMS (83%) 10) and has been included in section III
“under conditions for further study (not intended for
clinical use)” of the latest 5th edition of the Diagnostic
and Statistical Manual of Mental Disorder (DSM5) 11). Unlike patients with full-blown schizophrenia,
individuals with APS usually have a preserved
insight of disease, experience psychosis as an egoalien phenomena, and sometimes try to voluntarily
seek support from medical health professionals 11).
Long before the abovementioned international
consensus of the ARMS for pre-psychotic stage of
schizophrenia was launched, another concept of
“early schizophrenia” had already been proposed by
Nakayasu, a Japanese psychiatrist 12). According to
his profound observation and consideration from

aspects of clinical psychopathology, early
schizophrenia is cross-sectionally characterized by
specific symptoms different from those of frank
schizophrenia and longitudinally corresponds to
the transitional state as an early but true onset of
schizophrenia. In contrast to the symptoms list for
typical schizophrenia, which meets the standard
operational diagnostic criteria 11), early symptoms
consist of four unique manifestations: autochthonous
thoughts/visual images, heightened awareness (to
auditory stimuli), a vague sense of being watched,
and a tense and perplexed mood, as an independent
clinical entity 13). Nakayasu 12, 13) further emphasized
that more sensitive psychosocial approaches should
be applied to cases of early schizophrenia, since
these patients often experience early symptoms
with ego-alien and uncomfortable feelings and show
voluntary help-seeking attitudes, as in the case with
ARMS.
Adolescence is generally recognized as a
vulnerable age period for emotional/behavioral
problems due to a lack of maturity in impulse control
and insufficient tolerance to anxiety/frustration,
which sometimes promotes the onset of various
psychiatric disorders, such as anxiety disorders,
depression, bipolar disorders, and schizophrenia 3).
Among these disorders, schizophrenia spectrum
disorders are of the greatest concern due to their
association with more cognitive decline and longerterm impairment in psychosocial functioning than
other psychiatric disorders 14, 15). However, there is
little information on the detailed profiles of
schizophrenic spectrum disorders during the
adolescent period, i.e. detailed psychopathology,
prevalence of schizophrenic prodrome, response to
treatments, and functional outcome.
Meanwhile, patients with ARMS also showed
high prevalence of anxiety and depressive disorders,
which may impact global functioning and longitudinal
outcome as well as ongoing psychopathology16).
Especially,
depressive
psychopathology
was
17)
significantly associated with cognitive deficits and
quality of life18) in individuals with ARMS, which may
greatly affect their daily life functioning and social
outcome despite its non-specific manifestations.
Since anxiety and depression symptoms are more
easily perceived in ARMS patients, it is assumed that
such patients are more willing to seek and accept
clinical help than those with apparent psychosis.
Moreover, ARMS subjects showed greater insight
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about illness and were more likely to interpret their
psychotic symptoms as anomalous experiences than
patients with first-episode psychosis19). However, the
relationship between insight of disease and
composition of symptoms is still unknown in
individuals with ARMS or early psychosis.
Therefore, the present study investigated the
psychopathology, including such non-specific
psychopathology as anxiety and depression, and
clinical outcome of first-visit outpatients under 20
years old who exhibited a psychotic state in a realworld clinical setting. In particular, this study aimed
to focus on schizophrenic prodrome and its
relationship with disease insight during this age
period.

METHODS
Subjects
Forty-five patients (15 males and 30 females)
under 20 years old with a diagnostic description of
schizophrenia, psychosis, ARMS, or PLEs who first
visited our clinic between January 2012 and
December 2017 were retrospectively extracted from
medical records.
The values for the mean (± standard deviation
[SD]) and median (range) age at the first visit to our
clinic were 14.9 (±2.6) and 15 (9-19) years old,
whereas those at the disease onset were 13.5 (±2.5)
and 13 (6-17) years old, respectively. The values for
the mean (±SD) and median (range) duration of
untreated psychosis were 11.3 (±11.6) and 8 (1-48)
months, whereas the periods between the disease
onset and first visit to our clinic were 14.7 (±12.0)
and 12 (1-48) months, respectively.
Analyzed variables
The age at the onset of symptoms, psychiatric
diagnoses (including comorbidities), insight of
disease, symptomatology (early, positive, negative,
catatonic and anxiety-depression symptoms), course
of the illness, prescribed medication, and final
treatment outcome were investigated from various
aspects.
Psychopharmacology for schizophrenia-related
symptoms focused on the following: hallucinations,
suspiciousness/persecution, thought propagation,
delusion of control and hostility (as positive
symptoms), blunted affect, emotional withdrawal,
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incoherence, reduced tolerability, poor interpersonal
relationships and lack of conversation flow (as
negative symptoms), stupor, mutism, excitement and
negativism (as catatonic symptoms), and anxiety/
tension,
increased
interpersonal
sensitivity,
irritability, depressed mood, and suicidal ideation (as
anxiety-depression symptoms), according to the
symptomatological lists from the Positive and
Negative Syndrome Scale (PANSS)20) and Brief
Psychiatric Rating Scale (BPRS)21) along with a
subsyndromal model of schizophrenic symptoms22).
Early or attenuated positive symptoms were
selected from the listed symptoms of early
schizophrenia 12) and the Scale of Psychosis-risk
Symptoms (SOPS) 23), including a sense of being
watched, idea of reference, heightened auditory
awareness, autochthonous experiences, elementary
hallucinations, a tense and perplexed mood,
nightmares, impaired immediate understanding,
and depersonalization/derealization.
Assessments
Psychiatric diagnoses for schizophrenia
spectrum disorders and other psychiatric
comorbidities were made according to DSM-5
criteria 11). The SOPS 23) was used for the specific
detection of ARMS, while the independent clinical
entity “early schizophrenia” distinct from frank
schizophrenia was determined according to the
specific psychopathology and early symptoms of
schizophrenia proposed by Nakayasu (1990) 12).
Degrees of adjustment were assessed by the
Global Assessment of Functioning (GAF) scale 24).
The efficacy of treatments as the final outcome was
assessed according to the Global Impression
Improvement (CGI-I) score 25). The total daily doses of
prescribed antipsychotic drugs were expressed
according to the criteria of chlorpromazineequivalence 26, 27).
Ethics and statistical analyses
All data were anonymously treated as grouped
data during the study. Only coded and grouped data
were used for analyses. The explanation of the
purpose of the study, measures for the protection of
personal information, and the right to opt out from
the study were described in the research and
reporting section of our homepage (http://www.psy.
med.u-ryukyu.ac.jp). The study protocol was
approved by the Ethics Committee of the University
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of the Ryukyus (#1308).
The Mann-Whitney U test, Fisherʼs exact test,
and logistic regression analysis were performed to
test the effects of clinical background characteristics
(age at the onset, gender, duration of illness, and
global functioning) and symptomatology (number of
positive, negative, catatonic, anxiety-depression,
and early symptoms of schizophrenia-related
psychopathology) on insight of disease. A repeated
measures analysis of variance followed by Holmʼs
test as a post-hoc analysis was performed to
determine longitudinal changes in the GAF during
12 months of treatment. The Kruskal-Wallis test
followed by the Steel-Dwass test as a post-hoc
analysis was conducted for the comparison of daily
antipsychotic doses among ARMS non-converters,
ARMS converters, and schizophrenics.
A two-tailed P value ＜0.05 was regarded as
statistically significant. All statistical analyses were
performed using the EZR software program, version
1.27 (Saitama Medical Center, Jichi Medical
University, Saitama, Japan) 28).

RESULTS
Psychiatric diagnosis
The psychiatric diagnoses of 45 patients were
schizophrenia (39%), ARMS (24%), early schizophrenia
(9%), PLEs with autism spectrum disorder (ASD)(7%),

schizoaffective disorder (7%), bipolar disorder (4%),
brief psychotic disorder (4%), delusional disorder
(2%), adjustment disorder (2%), and substanceinduced psychotic disorder (2%) (Fig. 1). Prodromal
stages of schizophrenia (ARMS and early
schizophrenia) were observed in about one-third of
the overall patients.
The initial diagnoses of 15 patients with ARMS
or early schizophrenia from other clinics or hospitals
that referred the patients to us varied, including
schizophrenia (20%), adjustment disorder (20%),
ASD (20%), ARMS (6%), major depressive disorder
(6%), social anxiety disorder (7%), dissociative
disorder (7%), delayed sleep phase syndrome (7%),
and psychosomatic disease (7%). The concordance
rate for the correct diagnosis of ARMS or early
schizophrenia was only 6%.
Other psychiatric comorbidities were ASD
including social communication disorder (39.1%),
intellectual disability (13.0%), social anxiety disorder
(13.0%), dissociative disorder (10.9%), selective
mutism (6.5%), obsessive compulsive disorder
(2.2%), panic disorder (2.2%), premenstrual
dysphoric disorder (2.2%), reactive attachment
disorder (2.2%), gender dysphoria (2.2%), epilepsy
(2.2%), and narcolepsy (2.2%).
Cross-sectional psychopathology
The incidences of apparently psychotic symptoms
that are mainly observed in frank schizophrenia were

Fig.1 Definite diagnoses of under 20 first-visit patients with psychotic symptoms (n ＝ 45)
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hallucinations (65.2%), suspiciousness/persecution
(54.3%), thought propagation (19.6%), delusion of
control (19.6%), and hostility (8.7%) for positive
symptoms; blunted affect (41.3%), lack of conversation
flow (41.3%), emotional withdrawal (30.4%),
incoherence (17.4%), poor interpersonal relationship
(10.9%), and a reduced tolerability (6.5%) for negative
symptoms; mutism (15.2%), stupor (10.9%),
excitement (10.9%), and negativism (8.7%) for
catatonic symptoms. Nonspecific anxiety-depression
symptoms were mainly characterized by a depressed
mood (39.1%), increased interpersonal sensitivity
(28.3%), suicidal ideation (23.9%), anxiety/tension
(17.4%), and irritability (17.4%).
Early and attenuated positive symptoms were
also observed with non-negligible incidences,
including a sense of being watched (34.8%), idea of
reference (26.1%), heightened auditory awareness
(23.9%),
autochthonous experiences (19.6%),
elementary hallucinations (17.4%), tense and
perplexed mood (13.0%), nightmare (13.0%),
impaired immediate understanding (10.9%), and
depersonalization/derealization (10.9%) (Fig. 2). The
psychiatric diagnoses of patients possessing these
symptoms mainly consisted of ARMS (42%) and
early schizophrenia (15%), while the prevalence of
frank schizophrenia remained only 12%.

insight of disease by voluntarily seeking help
themselves. Their diagnoses were ARMS (n＝4),
early schizophrenia (n＝3), schizoaffective disorder
(n＝1), and bipolar disorder (n＝1); no diagnosis of
frank schizophrenia was included.
Patients with insight of disease had a higher
baseline GAF (P＝0.004) and greater number of
early (P＝0.001) and anxiety-depression (P＝0.004)
symptoms than those without insight of disease
(Table 1). Among these three factors, a logistic
regression analysis revealed that only the number
of early symptoms was a significant discriminator
for insight of disease (adjusted odds ratio 2.29, 95%
confidence interval 1.15-5.38, P＝0.021) (Table 2).

Insight of disease
Nine (20%) out of 45 patients preserved their

Treatment outcome
Prescribed antipsychotics and their prevalence

Adjustment/Functioning
The following adjustment problems were
observed at baseline: school non-attendance (60.9%),
bullied experiences (26.1%), isolation from classmates
(19.6%), social withdrawal (17.4%), and domestic
violence (10.9%). The pre-treatment global functioning
assessed by the GAF was only 34.1 (±10.3) on average
(Fig. 3). However, the GAF scores after 6 and 12
months of treatment had significantly increased to
54.2±17.2 (P＝0.000004) and 55.1±18.9 (P＝0.000005),
respectively, although further improvement was no
longer found after 6 months of treatment (Fig. 3).

34.8

Sense of being watched

26.1

Idea of reference

23.9

Heghtened auditory awareness

19.6

Autochthonous experiences

17.4

Elementary hallucinations
Tense and perplexed mood

13.0

Nightmare

13.0

Impaired immediate understanding

10.9

Depersonalization/derealization

10.9

Fig.2 Incidences (%) of attenuated positive symptoms or early schizophrenic symptoms (n ＝ 45)
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Table 1 Differences in backgrounds and symptoms between patients with and without insight of disease
Age at
onset
(years)

Gender
(% female)

Duration
of illness
(months)

Insight (－)
(n＝36)

13.5±2.7

66.7

Insight (＋)
(n＝9)

13.2±1.6

66.7

6.6±6.3

P value

.530

1.000

0.306

Number of symptoms

Baseline
GAF

Early

Positive

Negative

Catatonic

Anxietydepression

1.1±1.4

1.8±1.2

1.4±1.6

0.6±1.0

1.6±1.3

40.7± 6.6

4.6±2.6

1.4±1.3

1.3±1.2

0.0±0.0

2.1±0.8

0.004

0.001

0.548

0.9

0.163

0.004

12.5±12.3 31.0±10.1

GAF: global assessment of functioning

Table 2 Logistic regression analysis of contributing factors for insight of disease
β (S.E.)

Wald

Adjusted
odds ratio

95%
confidence
interval

P value

Early symptoms

.91 (.39)

5.35

2.49

1.15 – 5.38

0.021

Anxietydepression
symptoms

1.36 (.79)

2.9

3.88

.82 – 18.50

0.089

Baseline GAF

.00 (.07)

0

1

1.00 -1.00

0.99

GAF: global assessment of functioning

P=.000005

100
P=.000004
80

60

55.1 ±18.9

54.2 ±17.2

40
34.1 ±10.3

20

0

Baseline

6M

12M

Fig.3 Chronological changes in global assessment of functioning before and after treatments up to 12 months (n=33)
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Aripiprazole
Quetiapine
Blonanserin
Olanzapine
Paliperidone
Asenapine
Sulpiride
Risperidone
Perospirone
Haloperidol
Zotepine

Prescribed antipsychotics
（％）

4.3
4.3
4.3
2.2
2.2
2.2
2.2

Lithium
Valproate
Lamotrigine
Carbamazepine
Clonazepam
Fluvoxamine
Escitalopram

Prescribed other drugs
（％）

2.2
2.2
2.2
2.2

35

43.5

13.0
10.9
10.9

8.7

13.0

19.6

Fig.4 Definite diagnoses of under 20 first-visit patients with psychotic symptoms (n ＝ 45)

1400 mg

P=.011
P=.026

1200
1000
800
600

477 ± 337 mg

400

364 ± 44 mg

200
100 ± 63 mg

0

ARMS
(n=7)

ARMS  Sch
(n=4)

Sch

(n=15)

Fig.5 Maintained daily doses of antipsychotics (chlorpromazine equivalence) in at risk mental state (ARMS) nonconverters, ARMS converters and schizophrenics (Sch)

are summarized in Fig. 4. The most frequently used
drugs were second-generation antipsychotics, e.g.
aripiprazole (43.5%), quetiapine (13.0%), blonanserin
(10.9%), and olanzapine (10.9%). Mood stabilizers
were also used, including lithium (19.6%), valproate
(13.0%), and lamotrigine (8.7%).
Despite intensive and flexible pharmacological

treatments, 36.4% of ARMS patients converted to
schizophrenia, while 25% of early schizophrenia
patients converted to frank schizophrenia. Doses of
antipsychotics (chlorpromazine equivalence: mg/
day) were lower in ARMS non-converters (100±63)
than in ARMS converters (364±44; P＝0.026) and
schizophrenics (477±337; P＝0.011) (Fig. 5).
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Fig.6 Final outcome assessed by clinical global impression of the improvement (CGI-I) (n ＝ 45)

Of the overall patients, 62.3% showed
improvement as the final treatment outcome, as
assessed by CGI-I, although more than half of
treatment responders showed minimal improvement
(Fig. 6).

DISCUSSION
Adolescents with underdeveloped psychological
maturity may have a high affinity for psychotic
symptoms, since the teenage years are generally
believed to be a risky period for new-onset of
schizophrenia 3). Alternatively, traits of potential
autism spectrum prevailingly found in younger
patients may also induce the development of
transient psychosis in stressful situations, as a close
linkage has been repeatedly pointed out in the
symptomatology and genetic backgrounds between
ASD and schizophrenia patients 29-32). The
contribution of the autism spectrum in younger
patients to the risk of psychosis was at least partly
supported by our finding showing that a considerable
number (nearly 40%) of patients with psychotic
symptoms possessed autism spectrum disorder as
their psychiatric comorbidity, compared to the
prevalence of ASD in the general population (0.98%
in adults 33) and 1.16% in children 34)).
However, various psychiatric diagnoses were

made for first-visit outpatients under 20 years old
who exhibited a psychotic state, although only 39%
were definitely diagnosed with frank schizophrenia
in the present study (Fig. 1). The diagnosis of
schizophrenia may not be difficult if full-blown
symptoms are apparent, even in patients under 20
years old. In contrast, the correct diagnosis of ARMS
or early schizophrenia, which does not meet the
diagnostic criteria of schizophrenia 11, 12), is
relatively difficult unless clinicians are aware of
what constitute early symptoms and sensitive to
such symptoms 12, 23). In fact, a non-negligible
proportion (33%) of studied subjects were ultimately
diagnosed with either ARMS or early schizophrenia
in the present study (Fig. 1). Furthermore, the
incidences of attenuated positive symptoms or early
schizophrenic symptoms were also non-negligible
among our adolescent patients (Fig. 2). These
symptoms are schizophrenia-specific and are also
found in patients with frank schizophrenia, although
such attenuate manifestations are likely to be easily
masked by apparently psychotic symptoms of
schizophrenia, like hallucinations and delusion 35).
Nevertheless, the rate of the correct diagnosis of
ARMS or early schizophrenia was extremely low
(6%) when patients were referred to us. These
findings suggest the high importance of actively
interviewing patients for early symptoms based on
an understanding of the psychopathology of ARMS
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or early schizophrenia 12, 23) by clinicians who often
treat adolescent patients exhibiting weak or doubtful
psychosis-like symptoms but obviously impaired
functioning, such as school non-attendance, in their
daily clinical practice.
In addition, it is also important to understand
that such patients with ARMS or early schizophrenia
usually possess an insight of disease, in contrast to
frank schizophrenics, who typically lack insight of
disease 11). In fact, insight of disease was better
preserved in patients with a greater number of early
and anxiety-depression symptoms and less severely
impaired global functioning than in others (Table 1).
In particular, psychopathology predominated by
early schizophrenic symptoms is regarded as a
determinant factor for insight of disease, according
to our results. The early specific symptoms listed in
Fig. 2 are usually recognized as ego-alien experiences
in patients with ARMS or early schizophrenia, while
anxiety-depression symptoms (depressed mood,
interpersonal hypersensitivity, suicidal ideation,
anxiety/tension and irritability) are relatively easy
to verbalize and spontaneously expressed as
subjective ailments. Clinicians may therefore need
to be alert for an inclination toward voluntary helpseeking in patients with insight of disease and
should reinforce reality testing of these patients by
enhancing their ego-alien attitudes toward early
symptoms and inducing psychological catharsis by
verbalization of their anxious and depressed
feelings. Such a narrative approach with empathy
and cognitive-behavioral intervention for preserved
insight of disease is extremely important in a
stepped-care approach to treating young people
with ARMS 36).
Even in younger patients with ARMS and early
schizophrenia, the social and daily functioning was
greatly reduced at baseline in the present study
(GAF 34.1 on average, comparable to the previous
finding of a low baseline functioning in early-onset
schizophrenia [GAF 35.5 on average]) 37). This implies
that poor functioning rather than symptomatological
manifestations may be easily noticed by the people
around patients with mild psychosis, like ARMS or
early schizophrenia, leading to increased
opportunities to receive psychosocial and medical
support from medical care professionals. Treatment
intervention resulted in the significant improvement
of functioning at six months, although no further
improvement was subsequently observed within
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one year (Fig. 3). This finding suggests that the first
six months might be a critical period for achieving
symptomatological remission and functional
recovery in these patients.
In the present study, modest pharmacotherapy
was administered, mainly with aripiprazole as a
partial dopamine agonist and quetiapine for loose
dopamine receptor binding along with moodstabilizing agents, such as lithium, valproate, and
lamotrigine, in order to treat comorbid mood
instability (Fig. 4). Our selection of these two
antipsychotics (aripiprazole and quetiapine) is
supported by a recent network meta-analysis of
acute antipsychotic treatments for children and
adolescents
with
schizophrenia-spectrum
disorders 38). In our patients with ARMS in particular,
minimal antipsychotic doses (100 mg/day on
average) were carefully used in addition to
psychosocial treatments (Fig. 5). Such selective and
cautious intervention with modest pharmacotherapy
is reasonable 36), since adolescent ARMS patients
have been suggested to have a higher risk of adverse
effects and lower chance of beneficial effects than
adult schizophrenia patients 39).
However, unavoidably, 36.4% of ARMS patients
converted to schizophrenia, and 25% of early
schizophrenia patients converted to frank
schizophrenia within the study period, rates that
were similar to the previously reported transition
risk from ARMS to schizophrenia (29%-36%) 40). Our
findings indicate that patients who convert from
ARMS to schizophrenia require much higher
antipsychotic doses than ARMS non-converters,
with doses similar to those needed for frank
schizophrenia (Fig. 5). This may be further supported
by our finding that the final treatment outcome as a
whole was only modest improvement (Fig. 6), which
has been supported by a recent systematic review
suggesting that the long-term outcome (＞1 year) of
early-onset schizophrenia (good 15.4% ＜ moderate
24.5% ＜ poor 60.1%) or schizophrenia spectrum
disorders (good 19.6% ＜ moderate 33.6% ＜ poor
46.8%) is not optimistic compared with adult cases
with psychosis 41).
Therefore, the present and previous findings
suggest that adolescent patients with psychosis may
show partial remission with improved functioning
within a year but require continuous follow-up even
after achieving remission or functional improvement,
regardless of the severity of the psychotic state.
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Limitations
The present study has several limitations.
First, this study is based on a retrospective review
of medical records, so the obtained findings need to
be confirmed by a prospective study. Second, the
main results were obtained from a relatively small
number of subjects in a single institution. Third, the
follow-up period was too limited to clarify more
reliable outcomes of vulnerable patients during
adolescence. Therefore, a collaborative study with a
larger number of subjects and longer-term follow-up
in a prospective design will be required in the
future.

Conclusion
The present study suggests that clinicians
need to actively ask about early symptoms or
attenuated positive symptoms in patients under 20
years old exhibiting a psychotic state who may still
have insight of disease and a willingness to seek
help voluntarily. The first six months might be a
critical period for achieving symptomatological
remission and functional recovery in these patients.
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