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Abstract
Background: The use of atypical antipsychotics for the treatment of schizophrenia and other mental disorders in
populations under 18 years of age is increasing worldwide. Little is known about treatment patterns and the
influence of gender differences, which may be a predictor of clinical outcomes. The aim of this study was to
investigate gender differences in the use of atypical antipsychotics in patients with early-onset schizophrenia (EOS)
assisted by the public health system in Brazil.
Methods: We conducted a cross-sectional study of outpatients with EOS aged 10 to 17 years who received at least
one provision of atypical antipsychotics (clozapine, olanzapine, risperidone, quetiapine or ziprasidone) from a large
Brazilian pharmaceutical assistance programme. Data were retrieved from a nationwide administrative database
from 2008 to 2017.
Results: Of the 49,943 patients with EOS, 63.5% were males, and the mean age was 13.6 years old. The patients
were using risperidone (62.5%), olanzapine (19.6%), quetiapine (12.4%), ziprasidone (3.3%) and clozapine (2.2%). We
found gender differences, especially in the 13–17 year age group (65.1% for males vs. 34.9% for females, p < 0.001),
in the use of risperidone (72.1% for males vs. 27.9% for females, p < 0.001) and olanzapine (66.5% for males vs.
33.5% for females, p < 0.001). Only in the 13 to 17 years age group were the prescribed doses of olanzapine (p =
0.012) and quetiapine (p = 0.041) slightly higher for males than for females.
Conclusions: Our findings showed gender differences among patients diagnosed with EOS and who received
atypical antipsychotics. More attention should be devoted to gender differences in research and clinical practice.
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Background
Early-onset schizophrenia is defined as schizophrenia diagnosed before 18 years old. The differential diagnosis is
difficult, and approximately 30 to 50% of patients with
affective or other atypical psychotic symptoms are misdiagnosed with early-onset schizophrenia [1].
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The prevalence of psychotic disorders in the 10 to 18
years age group is relatively low (approximately 0.4%)
[2]. The onset of schizophrenia prior to age 13 years is
rarer, affecting 1.6 to 1.9 per 100,000 child population,
but between the ages of 13 and 17 years old, the prevalence increases more rapidly [3].
The frequency and duration of psychotic episodes
could have deleterious neuropsychological, neurophysiological, and neurostructural effects, particularly in

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

Fulone et al. BMC Psychiatry

(2021) 21:320

children and adolescents [1]. For this reason, it is important to optimize early diagnosis and start an appropriate treatment to improve outcomes [4].
Many studies have reported gender differences, which
highlights the association between male gender and earlier age of onset schizophrenia [2, 5, 6]. Male schizophrenia patients tend to show an earlier age of onset, more
negative symptoms, higher relapse rate, poor outcomes
and worse responses to antipsychotics than female
schizophrenic patients [6]. Other studies have not endorsed the gender difference and showed controversial
results or no significant differences between males and
females [4, 7, 8].
Pharmacological treatment in this age group is challenging from both a clinical and ethical perspective [9].
There are few studies and limited data based on evidence that supports the effectiveness, safety, and effects
of long-term antipsychotic (typic and atypical) use in
children and adolescents, as it is a rare disorder and is
difficult to conduct trials in this group age [10]. In recent years, there has been no significant increase in the
number of trials addressing it with this particular age
group [11].
However, antipsychotics have long been seen as playing a key role in the treatment of schizophrenia in children and adolescents [9, 12]. There is no convincing
evidence about the superiority of atypical antipsychotics
over typical antipsychotics, but atypical antipsychotics
have been considered the first line of pharmacological
treatment in EOS due to the lower incidence of adverse
reactions and extrapyramidal symptoms and are more
acceptable than typical antipsychotics [10].
Most of the recommendations shown in the guidelines
for the treatment of schizophrenia in children and adolescents are extrapolations of existing guidelines for
adults due to the lack of specific evidence about this age
range [9, 13, 14]. Many antipsychotics are not product licenced for use in children and/or adolescents, and prescribers and parents should be aware and responsible for
their use [9, 15, 16].
However, studies have reported an increase in the use
of antipsychotics in this group age and an increase in
the incidence of early-onset schizophrenia and other
mental disorders in recent years [4, 8, 17]. Part of this
marked increase can be attributed to off-label use to
treat behaviour disorders, attention deficit, hyperactivity,
and anxiety disorders [17, 18].
There are still important gaps in evidence regarding
gender differences and the treatment of mental disorders
and in this vulnerable population under 17 years old [11,
17]. The profile of children and adolescent users of antipsychotics with early-onset schizophrenia is still controversial, and little is known about their treatment
patterns in the real world, thus indicating the need for
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further study. The aim of this study was to investigate
potential gender differences in the use of atypical antipsychotics
among
patients
with
early-onset
schizophrenia.

Method
Study design

This was a cross-sectional study using records from the
national ambulatory administrative database, Ambulatory Information System, SIA/SUS.
Setting

The national administrative database Ambulatory Information System (SIA) of the Unified Health System
(SUS), contains information about all procedures for
outpatient care and dispensing of high-cost medicines
for certain diseases according to Brazilian guidelines.
This database is managed by the Ministry of Health and
registers over 200 million procedures/month [19]. It has
unrestricted access, and the data have been publicly
available since 2008.
Atypical antipsychotics are considered high-cost medicines in Brazil, and the following medications are provided by SUS: oral clozapine, olanzapine, quetiapine,
risperidone and ziprasidone. Injectable atypical antipsychotics are not available. These drugs are dispensed to
patients only after analysing the request and determining
whether the request is in compliance with Brazilian
guidelines for the treatment of schizophrenia in adults.
Then, atypical antipsychotics are provided to patients
monthly for a period of 3 months, and the quantity prescribed could cover only a maximum duration of 90
days. After this period, a new request and analysis are
necessary according to the rules in Brazil.
There are no specific national guidelines for the treatment of schizophrenia in children and adolescents. Clinicians use the guidelines for adults as a reference.
Brazilian guidelines for the treatment of schizophrenia
in adults recommend only atypical antipsychotic monotherapy and the use of clozapine only in cases in which
patients are refractory to at least two other antipsychotics [20]. For this reason, no patient was identified
using more than one antipsychotic in this database.
Participants

We included all patients aged 10 to 17 years old who
were diagnosed with schizophrenia according to the
International Classification of Diseases, tenth Revision,
Clinical Modification (ICD-10) and received at least one
prescription of atypical antipsychotics through a
pharmaceutical assistance programme from the SUS between 2008 and 2017.
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Variables

We compared gender differences in the demographic
and clinical characteristics of the study participants, and
they were classified by gender for further analysis. The
baseline demographic variables considered were sex, age
at study entry, race, geographic region of residence at
study entry, and year of study entry (defined as the year
of the first provision of atypical antipsychotics from
January 1, 2008, to December 31, 2017). The baseline
clinical variables considered were diagnosis according to
ICD-10 at study entry (paranoid schizophrenia or other
types) and type of atypical antipsychotic used at study
entry.
Measurement

The mean dose of the antipsychotics used was investigated according to the age group (10–12 years and 13–
17 years) and compared by gender differences. We calculated the mean dose and defined daily dose (DDD) ratios
to make comparisons between five types of antipsychotics available in the SUS. The DDD is a standardized
unit of measurement in pharmacological studies, defined
by the average maintenance dose of a drug in adults and
allows the comparison of drug use/consumption from
different countries or between population groups [21].
The DDDs of the investigated oral antipsychotics are
clozapine (300.0 mg), olanzapine (10.0 mg), risperidone
(5.0 mg), quetiapine (400.0 mg), and ziprasidone (80.0
mg) [21].
Statistical analysis

Initially, the characteristics of the patients were described and stratified by gender. Then, we calculated the
Pearson chi-squared tests or independent sample t-tests
to investigate the differences in demographic and clinical
characteristics between male and female groups. The

Fig. 1 Flow chart of study
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doses were described by means and standard deviations.
The ratio mean dose/defined daily dose (DDD) was calculated to normalize the doses and make comparisons.
The rate of antipsychotic use per year was defined by
percentage and plotted on a graph to show the trend of
use over the years of the study. A significance level of
P < 0.05 and a confidence interval of 95% were adopted.

Results
We identified 49,943 patients aged 10–17 years who
were diagnosed with schizophrenia and who received at
least one provision of atypical antipsychotics by the SUS
from 2008 to 2017 (Fig. 1).
The most of patients were males (63.5%), with mean
age 13.6 (±2.5) years old, lived in the southeast of Brazil
(57.7%), diagnosed with paranoid schizophrenia (71.8%),
and used at study entry mainly risperidone (62.5%), olanzapine (19.6%), quetiapine (12.4%), ziprasidone (3.3%)
and clozapine (2.2%).
Fig. 2 shows the trend of use of atypical antipsychotics
over ten years of study. For the years 2008 to 2017, risperidone was the most prescribed atypical antipsychotic,
reaching rates above 53%. Olanzapine was the second
most common antipsychotic prescribed. The use trend
of quetiapine and olanzapine increased especially from
2013.
The gender difference is highlighted especially in the
group age of 13–17 years old (p < 0.001), residents in the
southeast and south region (p < 0.001) of Brazil and who
used risperidone at study entry (p < 0.001), with male
predominance (Table 1). There was no gender difference
in the use of clozapine.
The year at study entry did not differ significantly between sexes over 10 years. Race and type of schizophrenia also did not differ between genders.
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Fig. 2 The percentage of children and adolescents receiving atypical antipsychotic over the period 2008–2017

Table 2 shows the doses prescribed to patients aged
10–12 years. There were no significant gender differences in the dosing of atypical antipsychotics prescribed in this age range. The ratio of mean dose/
DDD was lower than 0.54, which is lower than DDD
in adults.
Table 3 shows the doses prescribed to patients aged
13–17 years. There were gender differences in the dosing
of olanzapine (5.60 mg/day for males, 5.09 mg/day for females, p = 0.012) and quetiapine (114.87 mg/day for
males, 100.28 mg/day for females, p = 0.041), such that
males received slightly higher doses of olanzapine and
quetiapine than females aged 13 to 17 years old. Considering the rate mean dose/DDD, we observed that prescribed doses were lower than DDD, which is lower than
0.76 in adults.

Discussion
Main findings

Our findings highlighted the outpatient use of atypical
antipsychotics by gender in a large and representative
population of children and adolescents assisted by the
public health system in Brazil. The most commonly
prescribed atypical antipsychotic among children and
adolescents was risperidone, followed by olanzapine.
Gender differences were observed, especially in the
12–17 years age group and in the choice of atypical
antipsychotics prescribed, such as risperidone and
olanzapine, with significant male predominance. The
prescribed doses of olanzapine and quetiapine were
slightly higher among males aged 13–17 years than
among females.

Comparison with previous studies

The onset of mental disorders, including schizophrenia
and other psychotic disorders, commonly occurs in adolescence due to important changes in the brain structure
with complex interactions among biological, psychological and social factors [10]. Most of the antipsychotic
users identified in this study with a diagnosis of schizophrenia were adolescents in the age range 13–17 years,
consistent with other studies from Canada, Taiwan, and
Denmark [7, 8, 22].
There were more males than females receiving atypical antipsychotics in this study, similar to previous
findings that also revealed gender differences with
male predominance [6, 23, 24]. The fact that schizophrenia, like other mental disorders, is involved in
complex biological (hormonal) and psychosocial interactions seems to cause gender differences. For many
years, several studies have reported gender differences
in the age at onset for schizophrenia [25]. Males have
an earlier age at onset for schizophrenia (before 25
years) than females (after 25 years) [26]. An increasing
number of studies are examining this topic and exploring the association between gender differences
and the aetiology of psychosis disorders. Oestrogen
seems to be psychoprotective and to influence the development and functioning of the brain in females,
whereas hypothalamic–pituitary–gonadal dysfunction
can influence both sexes [27]. On the other hand,
some recent studies argue that the usual male predominance found in schizophrenia has become less
apparent or that there is no gender difference [4, 7,
8]. Evidence regarding the gender difference in the
risk of schizophrenia is still inconclusive [23].
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Table 1 Demographic and clinical characteristics of patients with early-onset schizophrenia by genders from 2008 to 2017
in Brazil
Variables

Overall
N = 49,943

Male
N = 34,025

Female
N = 15,918

P

< 0.001

Demographic characteristics
Age at study entry (years)*
10–12

18,229

13,395 (73.5)

4834 (26.5)

13 to 17 years

31,714

20,630 (65.1)

11,084 (34.9)

13.6 (±2.48)

13.45 (±2.51)

13.91 (±2.40)

White

6096

4137 (67.9)

1959 (32.1)

Black

579

404 (69.8)

175 (30.2)

Pardo

4154

2795 (67.3)

1359 (32.7)

Yellow

1073

733 (68.3)

340 (31.7)

Indigenous

26

21 (80.7)

5 (19.3)

No information

38,015

25,935 (68.2)

12,080 (31.8)

2008

8272

5710 (69.1)

2562 (30.9)

2009

4341

2899 (66.8)

1442 (33.2)

2010

4654

3188 (68.5)

1466 (31.5)

2011

4711

3198 (67.9)

1513 (32.1)

2012

4156

2812 (67.6)

1344 (32.3)

2013

4380

2929 (66.9)

1451 (33.1)

2014

4582

3148 (68.7)

1434 (31.3)

2015

5191

3575 (68.9)

1616 (31.1)

2016

5108

3501 (68.5)

1607 (31.5)

2017

4548

3065 (67.4)

1483 (32.6)

840 (63.7)

479 (36.3)

Mean age (SD)&
< 0.001

Race*
0.451

Year of study entry*
0.113

Geographic region of residence at study entry*
North

1319

Northeast

10,244

6858 (66.9)

3386 (33.1)

Southeast

28,835

19,703 (68.3)

9132 (31.7)

< 0.001

South

6645

4679 (70.4)

1966 (29.6)

Midwest

2900

1945 (67.1)

955 (32.9)

Paranoid schizophrenia

35,887

24,394 (67.9)

11,493 (32.1)

Other types of schizophrenia

14,056

9631 (68.5)

4425 (31.5)

Clozapine

1092

731 (66.9)

361 (33.1)

Olanzapine

9799

6511 (66.5)

3288 (33.5)

< 0.001

Risperidone

31,193

22,497 (72.1)

8696 (27.9)

< 0.001

Quetiapine

6183

3357 (54.3)

2826 (45.7)

< 0.001

Ziprasidone

1665

919 (55.2)

746 (44.8)

< 0.001

Clinical characteristics
Diagnosis at study entry*
0.240

Atypical antipsychotics used at study entry*

&

Statistic values were expressed by independent t test; * statistic values were expressed by Pearson’s chi-squared tests

0.395
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Table 2 Antipsychotic prescription and their mean dose for patients age 10–12 years with early-onset schizophrenia
Variables

Overall
N = 18,229

Male
N = 13,395

Female
N = 4834

P*

Dose (mg/day)&

150.82 ± 138.79

144.49 ± 138.15

165.13 ± 140.31

0.334

Mean dose/DDD ratio

0.502 ± 0.46

0.481 ± 0.46

0.55 ± 0.46

Dose (mg/day)&

5.18 ± 15.1

5.43 ± 17.72

4.56 ± 3.82

Mean dose /DDD ratio

0.512 ± 1.51

0.54 ± 1.77

0.45 ± 0.38

Dose (mg/day)&

1.19 ± 2.11

1.19 ± 1.83

1.21 ± 2.79

Mean dose /DDD ratio

0.24 ± 0.42

0.24 ± 0.36

0.24 ± 0.55

Dose (mg/day)&

81.22 ± 109.02

85.06 ± 116.13

74.37 ± 94.78

Mean dose /DDD ratio

0.20 ± 0.27

0.21 ± 0.29

0.18 ± 0.23

Dose (mg/day)&

43.43 ± 33.61

43.11 ± 33.36

43.94 ± 34.10

Mean dose /DDD ratio

0.54 ± 0.42

0.53 ± 0.42

0.54 ± 0.42

Atypical antipsychotic
Clozapine

Olanzapine
0.261

Risperidone
0.501

Quetiapine
0.077

Ziprasidone

&

0.805

t-test was performed to compare mean dose (mg/day) between male and female; * p-value refers to the difference between male and female

While there is a significant increase in the use of atypical
antipsychotics in children and adolescents worldwide, there
are important gaps involving effectiveness, safety and effects
in long-term use [11, 28]. Approximately 36% of patients
aged 12 or below were using some of these atypical antipsychotics (risperidone, clozapine, olanzapine, quetiapine or

ziprasidone), and none of these medications are approved
for use in this age range (under 13 years) for the treatment
of schizophrenia according to the National Sanitary Surveillance Agency (ANVISA-Brazil), Food and Drug Administration (FDA-US), or Medicines & Healthcare products
regulatory Agency (MHRA-UK) [15, 16, 29].

Table 3 Antipsychotic prescription and their mean dose for patients age 13–17 years with early-onset schizophrenia
Variables

Overall
N = 31,714

Male
N = 20,630

Female
N = 11,084

P*

Dose (mg/day)&

184.45 ± 338.72

178.88 ± 166.22

195.43 ± 535.82

0.490

Mean dose/DDD ratio

0.61 ± 1.12

0.59 ± 0.55

0.65 ± 1.78

Dose (mg/day)&

5.42 ± 8.57

5.60 ± 9.85

5.09 ± 5.35

Mean dose /DDD ratio

0.54 ± 0.85

0.56 ± 0.98

0.51 ± 0.53

Dose (mg/day)&

1.42 ± 2.66

1.44 ± 2.40

1.37 ± 3.18

Mean dose /DDD ratio

0.28 ± 0.53

0.29 ± 0.48

0.27 ± 0.63

Dose (mg/day)&

107.78 ± 247.59

114.87 ± 327.43

100.28 ± 112.41

Mean dose /DDD ratio

0.26 ± 0.62

0.28 ± 0.82

0.25 ± 0.28

Dose (mg/day)&

61.10 ± 131.82

65.41 ± 148.99

56.22 ± 109.02

Mean dose /DDD ratio

0.76 ± 1.64

0.81 ± 1.86

0.70 ± 1.36

Atypical antipsychotic
Clozapine

Olanzapine
0.012

Risperidone
0.093

Quetiapine
0.041

Ziprasidone

&

t-test was performed to compare mean dose (mg/day) between male and female; * p-value refers to the difference between male and female

0.220
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Olanzapine, risperidone and quetiapine are approved
for the treatment of schizophrenia only from 13 years
old according to the ANVISA and FDA, while clozapine
and ziprasidone are not approved for use among children and adolescents [16, 29]. However, the use of these
drugs is increasing worldwide and exposes patients to
potentially unnecessary harm.
Two systematic reviews assessed the effects of the use
of antipsychotics in children (n = 6 RCTs, 256 participants before 13 years) [11] and adolescents (n = 13
RCTs, 1112 patients 13–18 years) [28] diagnosed with
schizophrenia and identified benefits in using antipsychotics, but neither could conclude that any one antipsychotic is better than another, except clozapine.
Clozapine is a good option for children and adolescents
with treatment-resistant schizophrenia [9, 11, 14]. However, children and adolescents were more likely to show
adverse effects; for instance, olanzapine, risperidone, and
clozapine were often associated with weight gain in adolescents [12, 28]. Children who received clozapine
showed a higher rate of neutropenia [11].
The high prescription rate of risperidone followed by
olanzapine for the treatment of children and adolescents
with schizophrenia has been confirmed in other studies
[7, 17, 30]. This can be attributed to the increase in the
diagnosis of schizophrenia and other mental disorders in
this age group, the implementation of diagnostic criteria
for schizophrenia, improved access to intervention services and an increase in treatment capacity [4, 8].
In addition, the diagnosis is complex, and the psychotic experience may be misdiagnosed as early-onset
schizophrenia or be the manifestations of other mental
disorders, such as behavioural disorders, anxiety disorders, affective disorders and developmental disorders [1,
14]. The use of off-label atypical antipsychotics to treat
these disorders is also a common practice and can inflate the consumption of these medicines [17, 30, 31].
To verify this hypothesis, further and extensive research
should be conducted.
This scenario in the real world is a concern, given the
expansion in the profile of users of antipsychotics and
the diagnoses for which they are used. The majority of
antipsychotic use is off-label, and the effects on the developing brain of early and prolonged exposure to atypical antipsychotics are unknown [31, 32].
For instance, among antipsychotics, risperidone is
often used for the treatment of disruptive behaviour disorders, including aggression and conduct disorders,
attention-deficit-hyperactivity disorder (ADHD) and autism, despite little evidence regarding its effectiveness
[33]. Evidence has shown that risperidone reduces aggression and conduct problems compared to placebo in
patients aged 5 to 18 years old [33]. The effectiveness of
risperidone in the treatment of ADHD is unclear [34],
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and autism shows some benefits in irritability, repetition
and social withdrawal [35].
The prescribed doses are in compliance with the Brazilian clinical protocol, although there is no specific
protocol for treatment in children and adolescents in the
country [20]. The doses also corroborate the dosage recommended by British National Formulary for children,
which recommends starting with low doses and gradually titrating upwards over the weeks [15].
Although no guidelines recommend gender as a factor
in the choice of antipsychotic or dose, patient gender
should be considered by clinicians. Data are conflicting,
and clinical implications exist, suggesting that females
have a better response to antipsychotic treatment and
require lower doses than males [36–38]. We found a
slight sex difference only in the dose of quetiapine and
risperidone for males in the 13–17 year age group. Another study conducted in Taiwan found no gender difference in the prescribed doses of atypical antipsychotics
[7]. The clinical response to antipsychotic treatment
seems to vary between males and females, and more
studies are needed.
Strengths and limitations

To our knowledge, this is the first study to investigate
gender differences in children and adolescents who received atypical antipsychotics with a diagnosis of schizophrenia in Brazil. The data were double checked, which
increases the reliability of the findings. The database
used represents the users of the public health system
that covers more than 75% of the Brazilian population.
There are few studies that report a large and representative population of children and adolescents who received
antipsychotics in real words.
There are some limitations. The database is reliable
and representative for studies of drug use, but they record only supply of the drugs, not whether the drugs
were taken. We were unable to explore the concurrent
use of other psychotropic drugs, adverse reactions, and
the reasons that led clinicians to off-label use in children
under 13 years of age. There was also no information on
whether off-label use was a shared decision between clinicians and parents/caregivers.

Conclusion
Despite limited evidence regarding the safety and efficacy of atypical antipsychotics in children and adolescents, this study revealed significant use of these drugs
in this age group, and a large majority of these were
boys. The findings support the gender difference, especially in the 13–17 year age group and in the choice of
antipsychotic use, with greater emphasis on the use of
risperidone and olanzapine.
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The implementation of clinical protocols for the treatment of children and adolescents is needed and should
be a key priority of mental health services in Brazil, since
some antipsychotic prescriptions are off-label and the
long-term effects are still known. The findings could also
contribute to improving the use of atypical antipsychotics and the pharmacotherapy management of children and adolescents with schizophrenia in the real
world. Furthermore, it suggests that gender differences
should be considered in future research and clinical
practice.
Abbreviations
ADHD: attention-deficit-hyperactivity disorder; ANVISA: National Sanitary
Surveillance Agency, Brazil; DDD: Defined Daily Dose; EOS: Early-onset
schizophrenia; FDA: Food and Drug Administration, US; ICD-10: International
Classification of Diseases, tenth Revision; MHRA: Medicines & Healthcare
products regulatory Agency, UK; RCTs: randomized controlled trials;
SIA: Ambulatory Information System; SUS: Unified Health System
Acknowledgements
Not applicable.
Authors’ contributions
All authors contributed to the study conception and design. MTS and IF
extracted the data and performed the statistical analysis. The draft of the
manuscript was written by IF, MTS and LCL. All authors read and approved
the final manuscript. The authors declared that the founder has no role in
the design of the study and collection, analysis, and interpretation of data
and in writing the manuscript.

Page 8 of 9

3.

4.

5.

6.

7.

8.

9.

10.
11.
12.

13.

Funding
This study was sponsored by The São Paulo Research Foundation (FAPESP),
grant numbers 2017/20668–7.
14.
Availability of data and materials
The data generated and analysed during the current study are not publicly
available but are available from the corresponding author on reasonable
request.

Declarations
Ethics approval and consent to participate
The study used only secondary data, no identifiable data, from unrestricted
access, obtained from the national administrative database, therefore ethical
review and approval as well written informed consent were not required for
the study on human participants in accordance with the local legislation and
institutional requirements.

15.
16.

17.

18.

Consent for publication
Not applicable.
19.
Competing interests
The authors declare that they have no competing interests.
Received: 22 December 2020 Accepted: 14 June 2021

20.

References
1. Driver DI, Thomas S, Gogtay N, Rapoport JL. Childhood-onset schizophrenia
and early-onset schizophrenia Spectrum disorders: an update. Child Adolesc
Psychiatr Clin N Am. 2020;29(1):71–90. https://doi.org/10.1016/j.chc.2019.08.
017.
2. Preda AB, Bora RG. Esquizofrenia. BMJ Best Practice. [updated on 02 August
2017]. https://bestpractice-bmj.com.libaccesslibmcmasterca/topics/en-gb/4
06/pdf/406pdf. Accessed 10 Nov 2017.

21.

22.

Gilberg C. Schizophrenia in children and adolescents. In: Remischmidt H,
editor. Epidemiology of early onset schizophrenia. Cambridge: Cambridge
University Press; 2001. p. 43–59.
Okkels N, Vernal DL, Jensen SO, McGrath JJ, Nielsen RE. Changes in the
diagnosed incidence of early onset schizophrenia over four decades. Acta
Psychiatr Scand. 2013;127(1):62–8. https://doi.org/10.1111/j.1600-0447.2012.
01913.x.
Thomsen PH. Schizophrenia with childhood and adolescent onset: a
nationwide register-based study. Acta Psychiatr Scand. 1996;94(3):187–93.
https://doi.org/10.1111/j.1600-0447.1996.tb09847.x.
Takahashi S, Matsuura M, Tanabe E, Yara K, Nonaka K, Fukura Y, et al. Age at
onset of schizophrenia: gender differences and influence of temporal
socioeconomic change. Psychiatry Clin Neurosci. 2000;54(2):153–6. https://
doi.org/10.1046/j.1440-1819.2000.00651.x.
Hsu CW, Lee SY, Wang LJ. Gender differences in the prevalence,
comorbidities and antipsychotic prescription of early-onset schizophrenia: a
nationwide population-based study in Taiwan. European child & adolescent
psychiatry. 2019;28(6):759–67. https://doi.org/10.1007/s00787-018-1242-9.
Kühl JOG, Laursen TM, Thorup A, Nordentoft M. The incidence of
schizophrenia and schizophrenia spectrum disorders in Denmark in the
period 2000-2012. A register-based study. Schizophr Res. 2016;176(2–3):533–
9. https://doi.org/10.1016/j.schres.2016.06.023.
National Institute for Health and Care Excellence. Psychosis and
schizophrenia in children and young people. 2015. https://www.ncbi.nlm.
nih.gov/books/NBK552055/. Accessed 03 Nov 2020.
Vyas NS, Gogtay N. Treatment of early onset schizophrenia: recent trends,
challenges and future considerations. Front Psychiatr. 2012;3:29.
Kennedy E, Kumar A, Datta SS. Antipsychotic medication for childhoodonset schizophrenia. Cochrane Database Syst Rev. 2007;3:Cd004027.
Harvey RC, James AC, Shields GE. A systematic review and network metaanalysis to assess the relative efficacy of antipsychotics for the treatment of
positive and negative symptoms in early-onset schizophrenia. CNS drugs.
2016;30(1):27–39. https://doi.org/10.1007/s40263-015-0308-1.
Alves MR, Bergamaschi CC, Sorrilha FB, Fulone I, Barberato-Filho S, Mayer
RCF, et al. Critical appraisal and comparison of recommendations of clinical
practice guidelines for treatment of schizophrenia in children and
adolescents: a methodological survey protocol. BMJ Open. 2020;10(9):
e038646. https://doi.org/10.1136/bmjopen-2020-038646.
Abidi S, Mian I, Garcia-Ortega I, Lecomte T, Raedler T, Jackson K, et al.
Canadian guidelines for the pharmacological treatment of schizophrenia
Spectrum and other psychotic disorders in children and youth. Can J
Psychiatr. 2017;62(9):635–47. https://doi.org/10.1177/0706743717720197.
British National Formulay (BNF) for children 2019–2020. 2019. bnfc.nice.org.
uk. Acessed 03 November 2020.
Klasco R. DRUGDEX System [Internet]. Greenwood Village (Colorado):
Thomson Micromedex; [1974–2019]. https://wwwmicromedexsolutions-com.
Acessed 03 November 2020.
Curtis LH, Masselink LE, Østbye T, Hutchison S, Dans PE, Wright A,
et al. Prevalence of atypical antipsychotic drug use among
commercially insured youths in the United States. Archives of
pediatrics & adolescent medicine. 2005;159(4):362–6. https://doi.org/1
0.1001/archpedi.159.4.362.
Bachmann CJLT, Glaeske G, Hoffmann F. Antipsychotic prescription in
children and adolescents: an analysis of data from a German statutory
health insurance company from 2005 to 2012. Dtsch Arztebl Int. 2014;
111(3):25–34. https://doi.org/10.3238/arztebl.2014.0025.
BRAZIL. Indicadores básicos para a saúde no Brasil: conceitos e aplicações /
Rede Interagencial de Informação para a Saúde - Ripsa. 2 ed. Brasília:
Organização Pan-Americana da Saúde; 2008. p. 349. http://tabnet.datasus.
gov.br/tabdata/livroidb/2ed/indicadores.pdf. Accessed 12 Nov 2019.
BRAZIL. Protocolo clínico e diretrizes terapêuticas. Esquizofrenia. 2013.
http://portalarquivos.saude.gov.br/images/pdf/2014/abril/02/pcdtesquizofrenia-livro-2013.pdf. Accessed 12 November 2019.
World Health Organization. WHO Collaboration Centre for Drug Statistics
Methodology. https://www.whocc.no/atc_ddd_index/. Accessed 10 Nov
2020.
Chen W, Cepoiu-Martin M, Stang A, Duncan D, Symonds C, Cooke L,
et al. Antipsychotic prescribing and safety monitoring practices in
children and youth: a population-based study in Alberta, Canada.
Clinical drug investigation. 2018;38(5):449–55. https://doi.org/10.1007/s4
0261-018-0626-4.

Fulone et al. BMC Psychiatry

(2021) 21:320

23. Aleman A, Kahn RS, Selten JP. Sex differences in the risk of schizophrenia:
evidence from meta-analysis. Arch Gen Psychiatry. 2003;60(6):565–71.
https://doi.org/10.1001/archpsyc.60.6.565.
24. Jerrell JM, McIntyre RS. Factors Differentiating Childhood-Onset and
Adolescent-Onset Schizophrenia: A Claims Database Study. Prim Care
Companion CNS Disord. 2016;2(18):10.4088/PCC.15m01901. https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC4956428/.
25. Angermeyer MC, Kühn L. Gender differences in age at onset of
schizophrenia. An overview. Eur Arch Psychiatr Neurol Sci. 1988;237(6):351–
64. https://doi.org/10.1007/BF00380979.
26. Li R, Ma X, Wang G, Yang J, Wang C. Why sex differences in schizophrenia?
J Transl Neurosci (Beijing). 2016;1(1):37–42.
27. Riecher-Rössler A, Butler S, Kulkarni J. Sex and gender differences in
schizophrenic psychoses-a critical review. Archives of women's mental
health. 2018;21(6):627–48. https://doi.org/10.1007/s00737-018-0847-9.
28. Kumar A, Datta SS, Wright SD, Furtado VA, Russell PS. Atypical antipsychotics
for psychosis in adolescents. Cochrane Database Syst Rev. 2013;10:
Cd009582.
29. BRAZIL. National Sanitary Surveillance Agency (ANVISA). Bulário eletrônico.
http://www.anvisa.gov.br/datavisa/fila_bula/index.asp. Accessed 20
November 2020.
30. Schröder C, Dörks M, Kollhorst B, Blenk T, Dittmann RW, Garbe E, et al.
Outpatient antipsychotic drug use in children and adolescents in Germany
between 2004 and 2011. European child & adolescent psychiatry. 2017;
26(4):413–20. https://doi.org/10.1007/s00787-016-0905-7.
31. Dinnissen M, Dietrich A, van der Molen JH, Verhallen AM, Buiteveld Y,
Jongejan S, et al. Prescribing antipsychotics in child and adolescent
psychiatry: guideline adherence. European child & adolescent psychiatry.
2020;29(12):1717–27. https://doi.org/10.1007/s00787-020-01488-6.
32. Vitiello B. Pediatric psychopharmacology and the interaction between drugs
and the developing brain. Can J Psychiatr. 1998;43(6):582–4. https://doi.
org/10.1177/070674379804300605.
33. Loy JH, Merry SN, Hetrick SE, Stasiak K. Atypical antipsychotics for disruptive
behaviour disorders in children and youths. Cochrane Database Syst Rev.
2012;9:Cd008559.
34. Thomson A, Maltezos S, Paliokosta E, Xenitidis K. Risperidone for attentiondeficit hyperactivity disorder in people with intellectual disabilities.
Cochrane Database Syst Rev. 2009;2:Cd007011.
35. Jesner OS, Aref-Adib M, Coren E. Risperidone for autism spectrum disorder.
Cochrane Database Syst Rev. 2007;1:Cd005040.
36. Aichhorn W, Marksteiner J, Walch T, Zernig G, Hinterhuber H, Stuppaeck C,
et al. Age and gender effects on olanzapine and risperidone plasma
concentrations in children and adolescents. J Child Adolesc
Psychopharmacol. 2007;17(5):665–74. https://doi.org/10.1089/cap.2006.0045.
37. Usall J, Suarez D, Haro JM. Gender differences in response to antipsychotic
treatment in outpatients with schizophrenia. Psychiatry Res. 2007;153(3):
225–31. https://doi.org/10.1016/j.psychres.2006.09.016.
38. Eugene AR, Masiak J. A pharmacodynamic modelling and simulation study
identifying gender differences of daily olanzapine dose and dopamine D2receptor occupancy. Nordic journal of psychiatry. 2017;71(6):417–24. https://
doi.org/10.1080/08039488.2017.1314011.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

