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Adolescents with their first episode of schizophrenia
spectrum psychosis: a comparison with adolescents
suffering from other severe mental disorders
Emma Reponen, Juha Väänänen, Riittakerttu Kaltiala-Heino
Abstract
Studies of first-episode schizophrenia spectrum psychosis in adolescence in
naturalistic, non-selected treatment settings are rare. Our aim was to compare
adolescents hospitalized for first-episode schizophrenia spectrum psychosis with
those hospitalized due to other disorders in order to recognize symptom profile,
family and treatment-related characteristics specifically associated with
schizophrenia spectrum psychosis, and to also recognize features in the early phases
of contact with psychiatric services in order to predict the subsequent development of
schizophrenia spectrum psychosis. In a well-defined catchment area all adolescents
hospitalized due to first-episode schizophrenia spectrum psychosis (diagnosis codes
F20-F29 in ICD-10) and a control for each subject were identified. Structured
retrospective chart review was carried out. Adolescents with a first-episode psychosis
presented not only with positive psychotic symptoms but also more frequently with
suicidal behaviours, with somewhat fewer family adversities but more parental mental
disorders, and with longer hospitalizations and heavier medication, suggesting lower
functional level and more persistent symptoms. In the very early phases of their
treatment histories, the two groups differed only slightly. Predicting future
psychosis among child and adolescent psychiatric patients is important but extremely
challenging. Across developmental years, symptom presentation at early contact has
little predictive value for later diagnosis.
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Introduction
Schizophrenia spectrum disorders (F20-F29) are among the most challenging mental
disorders as regards symptoms, treatment and prognosis. Psychosis is defined as a
severe mental disorder characterized by losing the sense of reality with core symptoms
of disorganized thought processes, delusions and hallucinations. The long-term and
recurrent course of the disease means that these conditions are also significant for
public health. Schizophrenia is a psychotic disorder with a long-term and recurrent
course. Symptoms of schizophrenia are divided into positive (hallucinations,
delusions, diffuse speech and behaviour) and negative (emotional flatness,
unexpressive speech, passivity, anhedonia) (1).
The lifetime prevalence of schizophrenia is assumed to be around 1% and the prevalence
of all psychotic disorders somewhat higher, with some variation noted between studies
and populations (2, 3). Studies on the prevalence of psychoses among adolescents are
rare. It appears that rapid physical and mental development in youth exposes
adolescents to mental disorders that vastly increase in prevalence from childhood to
adolescence (4, 5). All psychotic disorders are rare up to the age of 13 years, but
show a marked increase in prevalence between ages 15-17 with the peak ages of onset
for these disorders between 15 and 30 years (6, 7).
The age of onset is associated with the prognosis of schizophrenia, earlier onset
being associated with poorer outcome (8). Early-onset (< 18 years) schizophrenia
spectrum disorders are characterized by significant morbidity and mortality (9, 10).
Young people with schizophrenia tend to be predominantly male, experience an insidious
onset, and to have severe negative symptoms and greater cognitive impairments than
patients with onset in adulthood (10, 11). Follow-up studies suggest that the majority
of patients with early-onset schizophrenia are chronically impaired and may have
greater functional and social impairment than those with adult-onset schizophrenia
(9-11).
Patients with adolescent-onset psychosis are also likely to encounter longer delays in
receiving treatment for their psychosis than adult patients (8). Longer duration of
untreated psychosis has been associated with poorer outcome (12). Treatment among
adolescents is delayed probably because of ambiguities associated with psychotic
disorders in adolescent patients and clinicians’ reluctance to make a diagnosis of
psychosis during adolescence (8).
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Psychotic disorders in adolescents are diagnosed using the same criteria as adults.
However, misdiagnosis of early-onset schizophrenia is a common problem in community
settings, likely due to the symptom overlap between schizophrenia and other childhood
psychiatric disorders, and the challenge of assessing the validity of reports of
psychotic children and youths (10, 13, 14). For example, the vast majority of children
referred to a national study of childhood-onset schizophrenia in the USA did not meet
the diagnostic criteria for schizophrenia, but instead presented with a mixture of
developmental delays, mood lability and subclinical psychotic symptoms (14).
Psychiatric comorbidity is common among adolescents and a specific disorder may have
such multiform symptoms that meet the criteria for several other disorders (15).
Schizophrenia spectrum psychosis is usually preceded by a prodromal phase, when the
patient’s functional level declines but psychotic symptoms are not yet apparent
(16-18). In young people it is especially difficult to distinguish schizophrenia
spectrum disorder in the early phase. Early symptoms are multiform, and the rapid
mental development as well as considerable developmental differences between
individuals during adolescence makes it more difficult to assess these disorders (17).
Atypical characteristics related to early-onset psychosis detected in earlier research
have been described, for example, as the dominance and greater severity of primary
negative symptoms which may mask the more obvious psychotic symptoms (8). In young
people the predominance of negative symptoms may make it difficult to distinguish, for
example, psychosis from severe depression.
A sizeable group of children with complex developmental disorders and transient
psychotic symptoms fall outside the current syndrome boundaries for psychotic
disorders, but may nevertheless suffer from a variant of early-onset schizophrenia
with some special features, such as earlier age of onset of psychotic symptoms and
more serious depression (19). These patients share with very early-onset schizophrenia
patients a pattern of premorbid developmental difficulties, a decline in cognitive
ability and increased rate of schizophrenia spectrum disorder in first-degree
relatives.
Another challenge in diagnosing psychosis in youths is that many adolescents
displaying psychotic symptoms may not actually have a psychotic disorder. Although
hallucinations or delusions are a characteristic of schizophrenia spectrum psychosis,
psychotic symptoms may be present in other illnesses, like affective disorders,
neurological conditions, acute intoxication and even in mentally healthy young people
(6, 20-22). In post-traumatic conditions, short-term periods with brief hallucinatory
experiences and rapid mood swings are common (21).
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Psychotic symptoms are reported more commonly in early than in late adolescence but
with increasing age these symptoms become increasingly predictive of diagnosable
psychopathology. It is possible that hallucinatory and delusional experiences fall
within the normal spectrum of experience during childhood but may be expected to cease
in the course of development (20). Nevertheless, only a fraction of people with severe
psychotic-like symptoms will develop an actual psychotic disorder (3, 22). However,
the majority of adolescents reporting psychotic symptoms do have a diagnosable
psychiatric disorder and these symptoms have been found to demonstrate a strong
relationship with more severe psychopathology, indicating a high risk of multiple and
more severe disorders (20).
Psychosis in adolescents has been studied less than in adults. Much of the research on
early-onset schizophrenia spectrum psychosis is based on selected samples in treatment
centres where patients undergo various screening procedures. To understand the natural
course of early-onset schizophrenia spectrum disorder, it is important to study
adolescents with psychoses in settings treating unselected patients. In this study we
expected to have a representative sample of the adolescent population with severe
mental disorders, since all adolescents in the Pirkanmaa Hospital District in need of
psychiatric hospital care are treated in the same hospital, thus reducing
socioeconomic and other confounding factors to a minimum.

Materials and methods
Site of the study
Tampere University Hospital provides all the adolescent psychiatric inpatient care for
the inhabitants of a catchment area of 22 municipalities including both urban and
rural areas. The 13- to 17-year-old population numbers about 28,000
(http://tilastokeskus.fi/til/vaerak/index.html). During the study period, adolescents
aged 13 to 17 years old could be admitted to two wards with 12 beds each.

Data collection
All the admissions to the adolescent psychiatric wards of Tampere University Hospital
in the period of 2001-2006 were identified in hospital databases. Adolescents
diagnosed with schizophrenia spectrum psychosis (F20-F29 in ICD 10) for the first time
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in their lives, during a hospitalization within the period of the data collection,
were included in the study as psychosis group patients. Previous hospitalizations with
other diagnoses were allowed. The next patient with no schizophrenia spectrum
diagnosis to be hospitalized after each schizophrenia spectrum psychosis patient was
included in the study as a control. If an adolescent was already included in the
study, the next patient admitted was included in the data so that nobody was included
in the study more than once. A retrospective chart review with a structured data
collection form was involved. The data collection did not involve personal interviews
or surveys with the patients. The study was duly approved by the ethics committee of
Pirkanmaa Hospital District.

The study group
As each adolescent was included in the study only once, the final study sample
comprised 218 adolescent patients of whom 106 were diagnosed with schizophrenia
spectrum psychosis for the first time in their lives and 112 with other diagnoses.

Measures
Sociodemographic characteristics collected were age, sex and family situation (living
with parent(s)/with foster parent(s)/in child welfare institution/independently).
Previous treatment history was recorded whether or not the adolescent had been treated
in specialized child and adolescent psychiatric community care (yes/no/unclear
according to case histories) or inpatient care (yes/no/unclear). If the adolescent had
previously lived and been treated in another hospital district, exact details of
previous treatment history were not always to be found in the medical records of the
study unit. When unclear, previous treatment was for the analyses coded "no".
Information recorded relating to the present hospitalization were the referring agent
(primary care, GP/child or adolescent psychiatrist/other medical specialist), mode of
referral (voluntary/involuntary), dates of admission and discharge, and involuntary
detainment order (yes/no).
Symptoms displayed by the adolescents were collected from the referral and the medical
records written during the index hospitalization. Twenty-one core symptoms of
adolescent inpatients were recorded (yes/no) on a checklist (see Table 1). The list
was originally developed as an aid in admission situations and is currently being used
in clinical work in the study clinic as well as in research (23, 24).
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Adverse family life events or conditions were recorded with the help of a structured
10-item checklist (see Table 2). The list was originally developed as an aid in
admission situations and has been used in the study clinic and elsewhere both in
clinical work and research (23, 24). Adverse family life events/conditions were
recorded from referral and/or medical records written during the index
hospitalization. Length of stay was calculated from dates of admission and discharge.
Psychiatric diagnoses were collected as given/confirmed at discharge by the senior
adolescent psychiatrist (J.V.) in charge of the study unit according to the ICD-10.
Diagnoses used in the analyses are classified as follows: substance abuse related
disorders (F10-F19), schizophrenia spectrum disorders (F20-F29), mood disorders
(F30-F39), anxiety disorders (F40-F49), somatoform disorders (F50-F59), personality
disorders (F60-F69), mental retardation (F70-F79), developmental disorders (F80-F89),
conduct disorders (F90-F99), non-psychiatric (somatic) diagnosis and Z-codes.
Medications given during hospitalization and prescribed at discharge were recorded.
Medications were classified by therapeutic category level as follows: antipsychotics,
antidepressants, antiepileptics, anxiolytics and hypnotics.
Similar information was collected of the subjects’ first ever psychiatric inpatient
treatment when appropriate.

Statistical analyses
Frequencies of the features studied are given. Sociodemographic characteristics,
previous treatment, referring agents, symptoms, diagnoses and adverse family life
events and conditions, medications prescribed and length of stay were compared between
those diagnosed with schizophrenia spectrum psychosis at index inpatient period and
those with other diagnoses using cross-tabulations with chi-square statistics and
t-test or Mann-Whitney test where appropriate. Age and sex adjusted associations were
studied using logistic regression, entering diagnosis (F20-F29 / other) as the
dependent variable, and sex, age and the variables studied each in turn as independent
variables. Age and sex adjusted Odds Ratios (OR) with 95% confidence intervals (OR,
95% CI) are given for risk of psychosis diagnosis according to sociodemographic
characteristics, treatment characteristic, psychiatric symptoms and family
adversities. Statistical significance was basically set at level of p < 0.05 but
adjusted with Bonferroni correction for multiple testing regarding symptoms and family
adversities.
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Table 1. Symptoms displayed by adolescent psychiatric inpatients diagnosed with
schizophrenia spectrum psychosis (F20-F29) and controls with no diagnosis of
schizophrenia spectrum psychosis, % (N), odds ratio (OR) with 95% confidence interval (CI).

1

Symptom

Schizophrenia
spectrum
psychosis
(N=106)

suicidal ideation and talk

50.9 %

(54)

suicide attempt

9.4

%

self-harming behaviour1

46.2 %

positive psychotic
symptoms1

No
schizophrenia
spectrum
psychosis
(N=112)

58

p

OR (95% CI)

p
(controlled
for age and
sex)

%

(65)

0.29

0.73 (0.42 -1.26)

0.26

(10)

15.2 %

(17)

0.20

0.55 (0.24 -1.29)

0.17

(49)

30.4 %

(34)

0.02

2.05 (1.14 -3.69)

0.02

100 %

(106)

21.4 %

(24)

<0.005

NA

NA

depression

81.1 %

(86)

80.4 %

(90)

0.89

0.98 (0.48 -1.99)

0.95

manic behaviour

9.4

%

(10)

5.4

(6)

0.25

1.51 (0.50 -4.55)

0.47

non-physical aggression
towards other people

18.9 %

(20)

17.0 %

(19)

0.71

1.31 (0.64 -2.70)

0.47

temper tantrums

11.3 %

(12)

11.6 %

(13)

0.95

1.04 (0.45 -2.44)

0.92

violent behaviour towards
other people

24.5 %

(26)

22.3 %

(25)

0.70

1.34 (0.69 -2.61)

0.39

breaking and destroying
objects

12.3 %

(13)

11.6 %

(13)

0.88

1.25 (0.53 -2.93)

0.61

%

inappropriate sexual
behaviour

8.5

(9)

11.6 %

(13)

0.45

0.68 (0.28 -1.68)

0.41

alcohol abuse

36.8 %

(39)

41.1 %

(46)

0.52

0.81 (0.47 -1.41)

0.46

substance use

21.7 %

(23)

13.4 %

(15)

0.11

1.75 (0.85 -3.60)

0.13

truancy/school refusal

23.6 %

(25)

33.0 %

(37)

0.12

0.64 (0.35 -1.16)

0.14

property crimes

6.6

(7)

13.4 %

(15)

0.10

0.50 (0.19 -1.32)

0.16

eating disorder symptoms

23.6 %

(25)

14.3 %

(16)

0.08

1.84 (0.91 -3.70)

0.09

isolation

6.6

%

(7)

1.8

(2)

0.07

3.74 (0.74 -18.81)

0.11

impulse control problems

7.5

%

(8)

12.5 %

(14)

0.23

0.61 (0.24 -1.55)

0.30

running away

7.5

%

(8)

17.0 %

(19)

0.04

0.38 (0.16 -0.93)

0.03

anxiety (generalized,
obsessivecompulsive,
phobias, panic disorder
symptoms)

20.8 %

(22)

17.0 %

(19)

0.47

1.26 (0.64 -2.50)

0.51

attention problems

3.8

(4)

8.9

%

(10)

0.12

0.40 (0.12 -1.31)

0.13

other

26.4 %

(28)

18.8 %

(21)

0.18

1.59 (0.83 -3.03)

0.16

%

%

%

%

Differences statistically significant after Bonferroni correction for multiple testing are highlighted in bold.
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Table 2. Family adversities among the adolescent inpatients diagnosed with
schizophrenia spectrum psychosis (F20-F29) and controls with no diagnosis of
schizophrenia spectrum psychosis, % (N), sex and age adjusted odds ratio (OR) with 95%
confidence interval (CI).

Schizophrenia
spectrum
psychosis
(N=106)

No
schizophrenia
spectrum
psychosis
(N=112)

p

OR (95% CI)

p
(controlled
for age and
sex)

parental substance use
problems

16.0 %

(17)

24.1 %

(27)

0.14

0.59 (0.30 -1.17)

0.13

parental severe mental
disorder

16.0 %

(17)

11.6 %

(13)

0.34

1.46 (0.67 -3.18)

0.35

parental divorce or
separation

12.3 %

(13)

17.9 %

(20)

0.25

0.61 (0.28 -1.32)

0.21

family violence

6.6

%

(7)

19.6 %

(22)

0.005

0.30 (0.12 -0.75)

0.01

severe problems related
to siblings

9.4

%

(10)

13.4 %

(15)

0.36

0.65 (0.27 -1.53)

0.32

bereavement

9.4

%

(10)

10.7 %

(12)

0.75

0.86 (0.36 -2.10)

0.75

parental severe somatic
illness

4.7

%

(5)

9.8

%

(11)

0.15

0.45 (0.15 -1.34)

0.15

severe financial
difficulties

5.7

%

(6)

9.8

%

(11)

0.25

0.54 (0.19 -1.52)

0.25

(suspected) sexual abuse
within the family

2.8

%

(3)

6.3

%

(7)

NA

0.37 (0.08 8-1.54)

0.17

other

13.2 %

(14)

19.6 %

(22)

0.20

0.59 (0.28 -1.24)

0.16

1

1

Differences statistically significant after Bonferroni correction for multiple testing are highlighted in bold.

Results
Sociodemographics, pathway to care and index treatment
Of the study cohort (N = 218), 141 (64.7%) were girls and 77 (35.3%) were boys. Their
age ranged from 10 to18 years, mean (standard deviation, SD) 15.8 (1.31) years. Of the
adolescents, 32.1% were referred to the index treatment by doctors in primary health
care, 57.4% by child or adolescent psychiatrists and 10.6% by other medical
specialists. Prior to hospitalization, 76.6% of the adolescents were living with
parent(s), 7.8% with foster parent(s), 8.7% in child welfare institutions and 6.9%
independently (in boarding schools, communes, with partners, etc.).
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Of the cohort, 76.6% had previously been treated in specialist adolescent (or child)
psychiatric services, 26.6% had been hospitalized before, and of those, 57.9% had been
treated in adolescent psychiatry units, 40.4% in child psychiatry units and only one
person had been treated in an adult psychiatric unit. Of the adolescents, 35.8% had
been referred involuntarily and 18.8% detained involuntarily. Mean (SD) length of stay
was 77.78 (108.6) days, median 45.5 days. Variation of the length of stay was
considerable.
Adolescents with a schizophrenia spectrum diagnosis did not differ from the control
inpatients regarding age, sex and living arrangements before the index
hospitalization. Adolescents in the schizophrenia spectrum psychosis group were more
frequently referred to the index inpatient care by child or adolescent psychiatrists
(63.9% vs. 50.9%), but less commonly referred by primary care practitioners (28.3% vs.
35.7%) or non-psychiatric specialties (7.5% vs. 13.4%, p = 0.04). Involuntary referral
was equally common among subjects and controls, but those with a schizophrenia
spectrum diagnosis were more commonly detained involuntarily than the controls (76.7%
vs. 23.5%, p<0.05).
Controlling for age and sex did not alter the associations of referring agent, living
conditions or involuntary detainment with group membership.

Medication
During hospitalization 85.3% of the adolescents were treated with antipsychotics,
23.4% with antidepressants, 5.5% with antiepileptics, 55.0% with anxiolytics and 56.4%
with hypnotics. At discharge 74.8% of the adolescents were prescribed antipsychotics,
15.1% antidepressants, 5.0% antiepileptics, 6.4% anxiolytics, 2.3% hypnotics and 0.5%
stimulants. Adolescents diagnosed with schizophrenia spectrum psychosis were more
frequently prescribed antipsychotics during treatment than those with other diagnoses
(99.1% vs. 72.3%, p < 0.05). Moreover, anxiolytics (74.5% vs. 36.6%, p < 0.05) and
hypnotics (68.9 vs. 44.6%, p < 0.05) were more often prescribed to adolescents in the
psychosis group. At discharge, those diagnosed with schizophrenia spectrum psychosis
were more often on antipsychotics (98.1% vs. 53.6%, p < 0.05) and anxiolytics (10.5%
vs. 2.7%, p = 0.02). Adolescents in the psychosis group were less often on
antidepressants (6.7% vs. 23.2%, p < 0.05). These associations between medication and
group membership persisted after controlling for age and sex. Length of stay was
longer among adolescents diagnosed with schizophrenia spectrum psychosis than those
diagnosed with other diagnoses (99.4 days vs. 57.4 days, p < 0.05).
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Family adversities
Most common adverse family life events or conditions were parental substance abuse
problems (20.2%), divorce (15.1%), severe mental disorders of parents (13.8%) and
domestic violence (13.3%) (Table 2). There were no statistically significant
differences between the study groups as regards adverse family life events or
conditions with the exception of domestic violence, which was present more often among
adolescents with other than a schizophrenia spectrum diagnosis (19.6% vs. 6.6%,
p<0.05) (Table 2). However, there was a trend for all events or conditions to be more
common among those with other diagnoses although no statistically significant
differences were detected. The only exception was severe mental disorders in
parent(s), recorded in the histories of 16.0% of those in the schizophrenia spectrum
psychosis group vs. 11.3% of the others (p = 0.34). Among those diagnosed with
schizophrenia spectrum psychosis, 55.7% (N = 59) had at least one family adversity
recorded in their case files and among those with other diagnoses 63.4% (N = 71) (p =
0.25). On average 0.95 family adversities were reported among adolescents diagnosed
with psychosis and among those with other diagnoses 1.42. This difference was
statistically significant (p = 0.02). Adjusting for sex and age did not change the
findings regarding adverse family life events and group membership.

Symptom presentation and diagnostic distribution
The most common symptoms reported were depression (80.7%), psychotic symptoms
(59.6%) and suicidal ideation (54.6%) (Table 1). Surprisingly, there were not many
differences between the groups studied regarding symptoms recorded. Adolescents
diagnosed with schizophrenia spectrum psychosis presented more often with selfdestructive behaviour (self-cutting, etc.) and with positive psychotic symptoms than
adolescents with other diagnoses. Running away at first seemed less common among the
schizophrenia spectrum psychosis group than among the control group, but did not reach
statistical significance after Bonferroni correction. Adjusting for age and sex did not
alter the associations detected in bivariate analyses between the diagnosis and psychiatric
symptoms (Table 1).
Among adolescents diagnosed with schizophrenia spectrum psychosis, the mean number of
symptoms reported was 5.3 (when using the 21-item checklist, the item "other" was
excluded from the analysis) and among adolescents with other diagnoses 4.6. The
difference was statistically significant (p = 0.01, t-test). However, because all the
adolescents in the psychosis group presented with positive psychotic symptoms, when
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excluding positive psychotic symptoms from the analysis, both adolescents in the
psychosis group and in the other diagnoses group presented, on average, with 4.3
symptoms.
The most common primary diagnoses at discharge were schizophrenia spectrum disorders
(F20-F29) (45.4%), mood disorders (F30-F39) (26.6%) and conduct disorders (F90-F99)
(12.8%) (Table 3). The psychosis group patients by definition all had a diagnosis in
the F20-F29 group, but in seven cases this was not recorded as the first diagnosis.
The comparison group adolescents most commonly presented with mood disorders (F30F39) and conduct disorders (F90-F99).

Table 3. Primary diagnosis at discharge, % (N).

Main diagnosis

Schizophrenia
spectrum
psychosis
(N=106)

No
schizophrenia
spectrum
psychosis
(N=112)

All
(N=218)

F10-F19

0

0.9 % (1)

0.5 % (1)

F20-F29

93.4 % (99)

0

45.4 % (99)

F30-F39

4.7 % (5)

47.3 % (53)

26.6 % (58)

F40-F49

0

10.7 % (12)

5.5 % (12)

F50-F59

0.9 % (1)

7.1 % (8)

4.1 % (9)

F60-F69

0

0

0

F70-F79

0

0

0

F80-F80

0

5.4 % (6)

2.8 % (6)

F90-F99

0.9 %

24.1 % (27)

12.8 % (28)

other

0

4.5 % (5)

2.3 % (5)

(1)

Previous psychiatric treatment
Adolescents diagnosed with schizophrenia spectrum psychosis had less frequently been
treated in specialist child and adolescent psychiatric services prior to the index
hospitalization than had adolescents with other diagnoses (68.9% vs. 83.9%, p = 0.03).
Of those diagnosed with schizophrenia spectrum psychosis 21.7%, and of those with
other diagnoses 31.3% had been previously hospitalized (p = 0.11).
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There were 58 patients with one or more previous hospitalizations: Ten patients with
two and seven patients with three previous hospitalizations, and four patients had
been hospitalized four times before the index period. Adolescents with a diagnosis of
schizophrenia spectrum psychosis at index hospitalization had, on average, 1.31
hospitalizations (95% CI of 1.17-1.45, min 1, max 5, median 1) and adolescents in the
control group 1.51 (95% CI of 1.34-1.68, min 1, max 5, median 1).
Age and sex distributions at first ever hospitalization did not differ between those
later diagnosed with schizophrenia spectrum psychosis and those with other diagnoses
at index hospitalization. At the beginning of the first ever hospitalization the age
of the patients (N = 57, further information about the hospitalization period was
missing for one patient) ranged from 6 to17 years, mean (SD) 13.6 (2.84) years. Among
those later diagnosed with schizophrenia spectrum psychosis, the mean age (SD) was
14.3 (2.86) years and those given other diagnoses 13.2 (2.79) years (p = 0.08). Of
those who had previous hospitalizations, 38 (65.5%) were girls and 20 (34.5%) were
boys. Of those diagnosed at index hospitalization with psychosis, 73.9% were girls,
and of those given other diagnoses at index hospitalization, 60.0% were girls (p =
0.40).
Symptoms reported during the first ever hospitalization did not differ among those
later diagnosed with schizophrenia spectrum psychosis and controls with the exception
of illegal drug use, which was more common among those later diagnosed with
schizophrenia spectrum psychosis (Table 4). Among adolescents diagnosed with a
schizophrenia spectrum psychosis at index hospitalization the mean number of symptoms
recorded at first ever hospitalization was 4.7 (when using the 21-item checklist, the
item "other" was excluded from the analysis) and among adolescents with other
diagnoses at index hospitalization it was 4.0. The difference was not statistically
significant (p = 0.167) (Mann-Whitney-test).
The mean duration of the first lifetime hospitalization period was 48.4 days in the
group at index hospitalization presenting with schizophrenia spectrum psychosis (95%
CI of 21.8-75.0, min 1 day, max 238 days, median 25 days) and 105.7 days (95% CI of
35.0-171.3, min 1 day, max 1116 days, median 45.5 days) in the control group.
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Table 4. Symptoms at first ever psychiatric hospitalization among adolescents
diagnosed with schizophrenia spectrum psychosis (F20-F29) during index admission, and
controls with no diagnosis of schizophrenia spectrum psychosis, % (N), odds ratio (OR)
with 95% confidence interval (CI).
Diagnosis at index admission

1

Symptom

Schizophrenia
spectrum
psychosis
F20-F29
(N=21)

No
schizophrenia
spectrum
psychosis
(N=34)

suicidal ideation and talk

57.1 %

(12)

55.9 %

(19)

0.93

0.93 (0.29 -2.95)

0.90

suicide attempt

4.8

(1)

8.8

(3)

~1

0.24 (0.02 -3.52)

0.30

self-harming behaviour

47.6 %

(10)

38.2 %

(13)

0.49

1.39 (0.45 -4.35)

0.57

positive psychotic
symptoms

42.9 %

(9)

20.6 %

(7)

0.08

2.64 (0.77 -9.03)

0.12

depression

85.7 %

(18)

73.5 %

(25)

0.34

2.21 (0.51 -9.53)

0.29

manic behaviour

0

(0)

2.9

(1)

~1

NA

~1

%

%

%

%

p

OR (95% CI)

p
(controlled
for age and
sex)

non-physical aggression
towards other people

23.8 %

(5)

23.5 %

(8)

~1

1.01 (0.27 -3.75)

0.99

temper tantrums

14.3 %

(3)

14.7 %

(5)

~1

1.72 (0.27 -10.81)

0.56

violent behaviour towards
other people

23.8 %

(5)

17.6 %

(6)

0.73

1.82 (0.40 -8.29)

0.44

breaking and destroying
objects

14.3 %

(3)

11.8 %

(4)

~1

1.50 (0.26 -8.52)

0.65

inappropriate sexual
behaviour

9.5

%

(2)

8.8

%

(3)

~1

0.75 (0.10 -5.62)

0.78

alcohol abuse

23.8 %

(5)

11.8 %

(4)

0.28

2.05 (0.47 -9.01)

0.34

substance use1

23.8 %

(5)

0

%

(0)

0.01

NA

NA

truancy/school refusal

9.5

%

(2)

20.6 %

(7)

0.46

0.36 (0.06 -1.99)

0.24

property crimes

4.8

%

(1)

8.8

(3)

~1

0.27 (0.02 -3.79)

0.33

eating disorder symptoms

33.3 %

(7)

20.6 %

(7)

0.29

1.79 (0.52 -6.24)

0.36

isolation

4.8

%

(1)

2.9

%

(1)

~1

1.47 (0.08 -26.08)

0.79

impulse control problems

0

%

(0)

5.9

%

(2)

0.53

NA

~1

running away

9.5

%

(2)

5.9

%

(2)

0.63

1.06 (0.12 -9.76)

0.96

anxiety (generalized,
obsessivecompulsive,
phobias, panic disorder
symptoms)

9.5

%

(2)

17.6 %

(6)

0.70

0.50 (0.09 -2.88)

0.44

attention problems

0

%

(0)

8.8

(3)

0.29

NA

~1

other

28.6 %

(6)

29.4 %

(10)

0.95

1.40 (0.37 -5.31)

0.62

%

%

Differences statistically significant after Bonferroni correction for multiple testing are highlighted in bold.
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Discussion
There were few differences in the symptom profiles between the adolescent inpatients
with first-episode schizophrenia spectrum psychosis (F20-F29) and control inpatients
with other severe mental disorders. Adolescents diagnosed with schizophrenia spectrum
psychosis only presented more often with self-destructive behaviour and, as might be
expected, positive psychotic symptoms. On the other hand, positive psychotic symptoms
were also quite common among adolescents diagnosed with other than psychotic disorder.
This is in line with earlier studies showing that positive psychotic symptoms are also
prevalent in a wide range of non-psychotic psychopathologies in children and
adolescents (20, 21).
Both groups presented with diverse, wide-ranging symptoms. In earlier studies of
early-onset schizophrenia, patients have been highly symptomatic and significantly
impaired across multiple domains. They have been severely ill, with high rates of
psychotic symptoms, mood and anxiety symptoms, behavioural problems, social and
functional impairment and cognitive deficits (10, 25, 26). Our findings underline that
complex, diverse symptoms are characteristic for adolescent severe mental disorders at
large. Hospitalized patients, in spite of the diagnosis, are those with the most
varied symptom profiles and behavioural problems, and they present, for example, with
more severe anxiety. It is further possible that some patients in the control group
will also develop an actual psychotic disorder later since prodromal symptoms of
psychosis are often non-specific (17).
Although the study groups did not differ much from each other as regards symptom
profiles, adolescents diagnosed with psychosis were treated longer, they were more
commonly treated involuntarily and were more commonly prescribed antipsychotic and
anxiolytic medication. Further, adolescents with schizophrenia spectrum psychoses were
more commonly referred by child or adolescent psychiatrists. This implies that
adolescents with psychosis were more seriously disturbed at the time of the admission,
their functioning was more severely impaired and they needed more specialized care and
more intensive hospital care. Longer treatment period may also imply that the symptoms
of the adolescents with schizophrenia spectrum psychosis were more severe, at least
more tenacious or harder to control if not different regarding symptom profile than
among those with other diagnoses.
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In adolescent psychiatric outpatient settings mood disorders comprise one of the most
common clinical problems (27, 28). Dysphoria, anxiety and behavioural disturbances are
common findings in all mentally ill young people regardless of their diagnostic status
(26). Likewise in our study depression was a common symptom in both groups. In spite
of depression, antidepressants were not commonly used. It is possible that in the
schizophrenia spectrum psychosis group alleviation of the psychotic symptoms by
antipsychotics was expected to have a favourable impact on mood as well.
Adolescents with diagnoses other than schizophrenia spectrum psychosis presented with
more numerous family adversities than the schizophrenia spectrum group. This may
suggest that the symptoms of the adolescents with other diagnoses were more reactive
than the symptoms of those with schizophrenia spectrum psychosis. The psychotic
symptoms in the control group might even be dissociative symptoms, although it was not
possible to reliably assess this possibility in case files and this remains a
possibility to be considered in clinical work and research in the future. Our finding
does not, however, support the idea that actual schizophrenia spectrum psychosis is
connected to traumatic history but is more likely an endogenous phenomenon. The
greater prevalence of severe mental disorders among parents in the schizophrenia
spectrum group suggests a greater familial risk, even though the difference from the
control group was not statistically significant. Unfortunately the diagnoses of the
parents could not be obtained.
Premorbid abnormalities are common features of early-onset psychotic disorders. Among
the most common early signs and symptoms in schizophrenia spectrum disorder reported
in earlier studies are sleep disturbance, anxiety, anger/irritability, depressed mood,
deterioration in functioning, social withdrawal, poor concentration, suspiciousness,
loss of motivation and of drive and low energy (16, 18). Young people with
schizophrenia have been shown to have higher rates of premorbid social withdrawal and
global impairment and tend to have fewer friends. The social withdrawal and peer
problems specific to young people with schizophrenia likely represent early
manifestations of negative symptoms (21). In that regard, it was somehow surprising
that symptoms reported during the first ever hospitalization period did not differ
among those diagnosed later with schizophrenia spectrum psychosis and those diagnosed
with other disorders, with the exception of illegal drug use, which was more common
among those diagnosed later with schizophrenia spectrum psychosis. Moreover,
adolescents with schizophrenia spectrum psychosis at index hospitalization had been
treated less frequently in specialist child and adolescent psychiatric services. The
first hospitalization period ever seemed to be shorter among those in the subsequent
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psychosis group than those in the control group although the difference did not reach
statistical significance. This suggests that in the very early phases of their
disorder development, the future schizophrenia spectrum psychosis group adolescents
had appeared even less severely disturbed than those hospitalized due to other than
schizophrenia spectrum disorder at index hospitalization.
Illegal drug use being the only difference between the study groups at first ever
hospitalization was an interesting finding. There is mounting evidence that early and
regular use of cannabis is associated with subsequent increases in psychotic illness
and may bring forward the onset of schizophrenia (29). Many studies have reported
cannabis use disorder to be linked to a younger age of onset in first-episode
psychosis (30). However, in some studies the opposite has been found (31, 32). One
potential explanation is that younger (pre)psychotic adolescents are less likely to
come into contact with cannabis than older adolescents (33). This may counteract the
potential (neurotoxic) effect of cannabis use causing an earlier onset of psychosis.
Unfortunately our data does not indicate whether the early drug use was specifically
cannabis, but it is known from large adolescent health surveys that if Finnish
adolescents experiment with or take any drug other than alcohol, cannabis and
inhalants are more common than other substances (www.thl.fi/kouluterveyskysely).

Methodological considerations
The present study has the advantage of comprising all adolescents from a well-defined
catchment area who required inpatient admission due to schizophrenia spectrum
psychosis. No other inpatient service is available for this population, thus the
material suffers no selection bias, neither among the index patients nor among the
controls. The study was based on register data. It suffers no bias due to refusal to
participate. The retrospective study design ensures that practices of interest were
not influenced by the study. The material collected was readily available for all the
cases, and it was recorded into the data in a structured way, which adds to the data
quality. Symptoms and family risk factors were rated as present if clearly stated in
the medical records. It is possible that the actual symptoms of the subjects were more
numerous than recorded in the data. In case of uncertainty or no explicit comments on
certain types of symptoms, they were rated as not present. The same concerns family
risk factors. Symptoms and family adversities are, however, highly prioritized in
adolescent psychiatric assessments, and they are likely to be carefully evaluated for
all patients in clinical practice (34).
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We compared adolescents hospitalized with first-episode schizophrenia spectrum
psychosis (F20-F29) to adolescents hospitalized due to other severe mental disorders.
Inpatient care is restricted in the study area to severe mental disorders and most
severe situations requiring constant supervision. In our study, adolescents were
diagnosed with schizophrenia spectrum psychosis for the first time in their lives and
they were referred to hospital during the acute phase of their illness. This allowed
us to study our patients in the very early phases of their psychotic disorder.
Diagnoses were recorded as given by the treating psychiatrists according to the
ICD-10, which is the diagnostic classification officially used in Finland. While
structured research diagnosis could have added to the reliability of the diagnostic
information, it has nevertheless been shown that diagnoses made in Finnish specialist
psychiatric health services are sufficiently reliable, particularly as regards the
most severe diagnoses (35, 36). The diagnoses were all made or confirmed by the same
senior adolescent psychiatrist (J.V.) competent in diagnostic procedures such as
K-SADS (Schedule for Affective Disorders and Schizophrenia for school-aged children),
SCAN (Schedules for Clinical Assessment in Neuropsychiatry), SCID (Structured Clinical
Interview for DSM Disorders) and SIPS (Structured Interview for Prodromal Syndromes).
A limitation is that the study group was small, which may be a cause of type-II
errors, particularly regarding the comparisons concerning the first ever
hospitalization where the groups were even smaller. This study concerns
adolescent-onset schizophrenia spectrum psychosis, and it may not be extrapolated to
adult-onset schizophrenia, because the adolescents in the control group may, of
course, later meet the criteria of schizophrenia spectrum psychosis.
Since the data collection period, the number of adolescent psychiatric beds has been
reduced in the study hospital. This means that criteria for inpatient admission have
become stricter. Thus, those when admitted will likely be more severely ill than at
data collection time. This will likely hold true particularly regarding other
disorders than schizophrenia spectrum. Practices with schizophrenia spectrum disorder
are likely rather similar, as at the data collection time, partly based on preliminary
findings from the data here reported, from which regional guidelines for treatment of
adolescent-onset schizophrenia spectrum psychosis were written (37) and are still in
use. Thus, differences between schizophrenia spectrum and other adolescent psychiatric
inpatients may towards today have grown smaller still, even if they were already few
in the presented data.
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Findings based on retrospective chart review can only be as reliable as the charts.
The structured data collection form used in the present study was planned with the
knowledge of what detail can be found in psychiatric case files, and thus we could
carry out a comprehensive review on case files on a chosen level. As the study was
retrospective and we did not contact the patients, we do not have structured
information of, for example, symptom self-rating scales that may not have been used
systematically, and what is more, were at the time of data collection, not archived
permanently. Nowadays, more detailed information such as symptom scales can be
archived in electronic form. Thus, nowadays one could add to the data collection form
some more detailed entries. However, the results presented here would hardly be
changed due to this.

Conclusion
Adolescents hospitalized due to first-episode schizophrenia spectrum psychosis differ
surprisingly little from those hospitalized due to other severe mental disorders. The
few differences at first ever admission between those subsequently diagnosed with
schizophrenia spectrum psychosis during adolescence and those diagnosed with other
severe mental disorders offer specialists little help in the prevention of
schizophrenia spectrum psychosis during adolescent years. Across developmental years,
symptom presentation at early contact has little predictive value for later diagnosis.
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