
Page 1/13

Psychotropic use in children and adolescents in Scandinavia and
Catalonia: a 10 years population-based study.
Ainhoa Gomez-Lumbreras  (  agomez@idiapjgol.info )

INstitut Universitari d'Investigació en Atenció Primaria Jordi Gol, Barcelona https://orcid.org/0000-0002-3916-0402
Ana García-Sangenís 

IDIAP JGol
Oriol Prat Vallverdú 

IDIAP JGol
Anna Gatell Carbó 

Equip de Pediatria Territorial Alt-Penedes-Garraf,Institut Catala De La Salut
Cristina Vedia Urgell 

Institut Catala De La Salut
Laura Gisbert Gustemps 

Psychiatry Department, Hospital Vall d'Hebron
Xavier Bruna Pérez 

Institut Catala De La Salut
Antoni Ramos Quiroga 

Psychiatry Department, Hospital Vall d'Hebron
Rosa Morros Pedrós 

IDIAP JGol

Research article

Keywords: Drug utilization studies, paediatric population

Posted Date: February 20th, 2020

DOI: https://doi.org/10.21203/rs.2.24128/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

Version of Record: A version of this preprint was published at Psychopharmacology on March 10th, 2021. See the published version at
https://doi.org/10.1007/s00213-021-05809-8.

https://doi.org/10.21203/rs.2.24128/v1
mailto:agomez@idiapjgol.info
https://orcid.org/0000-0002-3916-0402
https://doi.org/10.21203/rs.2.24128/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00213-021-05809-8


Page 2/13

Abstract
Background: Psychotropic drugs have not been deeply studied in the paediatric population as normally this population is not included in
clinical trials and these drugs are not authorised for it use in under 18 years.

Objectives: To describe the use of psychotropic drugs in children and adolescents in the North of Europe and Catalonia.

Methods: Data on psychotropic drug consumption in children and adolescents were retrieved from the databases of Catalonia, Denmark,
Norway, and Sweden from 2008 to 2017. Psychotropic drugs were divided in antipsychotics, anxiolytics (also hypnotics and sedatives),
antidepressants and psychostimulants. Data were strati�ed by group of age (0-4, 5-9, 10-14 and 15-19/ 15-17 for Denmark and Catalonia)
and sex.

Results: Overall the group of anxiolytics shows the highest consumption and the group of antipsychotics the lowest. Sweden is the country
with the highest consumption of psychotropic drugs and the highest increase in its consumption. Denmark has the lowest consumption
for all groups. Catalonia shows a decrease in psychotropic drugs. Girls consume more than twice as many antidepressants as boys and
the opposite is for psychostimulants. Risperidone and quetiapine are among the most consumed antipsychotics in the Nordic countries, in
Catalonia they are risperidone and aripiprazole. Among the antidepressants sertraline is the most consumed. No differences are found
among the psychostimulants. Differences regarding the use of anxiolytics, hypnotics and sedatives are found between the Nordic
countries (melatonin is the most consumed) and Catalonia (hydroxyzine).

Conclusions: Psychotropic consumption in younger populations is increasing though there are differences among the active substances
among countries. Nordic countries show a higher prevalence of use than Catalonia. Psychotropic drug consumption increases with age
being the only exception the psychostimulants consumption, which is highest in the 10-14 years group.

Background
Drug utilization studies in the paediatric population have to deal with multiples di�culties. This population is not normally included in
clinical trials and dosage of drugs has to be adjusted based on body weight, degree of impairment and speci�c symptoms[1]. All these
considerations also apply for the psychotropic drugs, as children, in their constantly physical and psychological changing, can be, not only
affected by the common mental health problems of adults such as anxiety and depression, but also by behavioural and learning
disabilities problems.

Consumption of psychotropic medication has been studied in the paediatric population (children and adolescents, < 18) in Europe[2–7].
Although, there is a large variation in the consumption of psychotropic medication at an international level in the paediatric population,
this may be related to, and in�uenced by, multiple factors such as the cultural approach of each country towards mental diseases, the
clinical practice or the health systems and health policy[8, 9].

In the last decades we �nd in the literature an increase of psychotropic drugs consumption in children and adolescent populations, being
higher its consumption in the US than in Europe[9], except for the antidepressants after the FDA alert of risk of suicide in 2004[10]. A
German study with data from almost 4 million children and adolescents (0–17 years) showed that psychotropic consumption raised from
19.6 in 2004 to 27.1/1000 in 2012[4]. Denmark showed also an increase in the prevalence of prescriptions for psychotropic medication in
paediatric population from 1.34 to 12.35 per 1,000 persons-year (1996–2010)[2]. In Italy, the incidence of psychotropic new prescriptions
in children under 18 years showed a decrease in the incidence from 2006 to 2011 (from 1.15 to 1.03/1,000 children)[6]. In France, children
under 17 random sampled from the French National Health Insurance (CNAM) showed that 2.5% had a psychotropic drug prescription in
2010, mostly anxiolytics (1.9%) and minority stimulants (0.2%)[3].

Most of these studies point out that the higher prevalence of different psychotropic groups changes accordingly to age and sex.
Meanwhile stimulants and antipsychotics are more consumed by boys from 8 to 12 years, antidepressants are more consumed by girls
from 14–16 years of age.

In the literature we �nd psychotropic drug utilization studies but just analysing data for one country, or just for one or two groups of
psychotropic drugs. The aim of this study is to provide a comparison of the 4 groups of psychotropic drugs in children and adolescents in
4 European countries strati�ed by age, sex and to analyse the most consumed active substances for each group in each country in order to
see if there are any differences when treating this population.

Methods
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We carried out a cross sectional study from 2008 to 2017 to describe psychotropic drug consumption in children and adolescents in four
European countries.

Study population
Children and adolescents registered in the databases of Catalonia (Spain), Denmark, Norway and Sweden during the study period with at
least one prescription/dispensing of a psychotropic drug in each year of study was considered a user in order to estimate the prevalence of
use. For Catalonia and Denmark children < 18 years were the study population, whereas for Norway and Sweden population was children < 
= 19 years.

Drugs of study
Data on active substance prescription was obtained from each database and aggregate in different groups according to the Anatomic
Therapeutic Chemical (ATC) classi�cation in: N05A (antipsychotics), N05B/N05C (anxiolytics/hypnotics and sedatives), N06A
(antidepressants) and N06BA (psychostimulants).

Data sources
Four healthcare databases were involved in this study:

Catalonia: the Information System for the Development of Research in Primary Care (SIDIAP, http://www.sidiap.org/). This is a clinical
database of anonymized longitudinal patient records of more than six million people (80% of the Catalan population, representing 10% of
the total population of Spain) registered in 274 primary care practices of the Catalan Health Institute (ICS) with a total of 3414 general
practitioners and 583 paediatricians. This database provides information regarding prescribed drugs and their invoice. The Health
Evaluation and Quality Agency of Catalonia (AQuAS) invoice database was used in order to get all the complete data regarding
psychotropic consumption in Catalonia, as they provide data on psychotropic drug invoice from other public health providers all over
Catalonia[11].

Denmark: the Danish Health Data Authority provides through the Medstat.dk (http://medstat.dk/) data on the sale of medicines in
Denmark based on the data reported to the Register of Medicinal Product Statistics. As it is mandatory to report the sales of medicines the
data cover all sales in Denmark. Data retrieved were restricted to the Primary Care sector.

Norway: the Norwegian Prescription Database (NorPD, http://norpd.no/) from the Norwegian Institute of Public Health (NIPH) contains
data about dispensed drugs in Norway (drugs used in hospitals and nursing homes are also included).

Sweden: The National Board of Health and Welfare (Socialstyrelsen) statistics database
(http://www.socialstyrelsen.se/statistik/statistikdatabas/lakemedel) contains information about medicines obtained from prescriptions in
pharmacies not included those given to the patient while in hospital.

Data analysis
The prevalence data on psychotropic use for each year was the proportion of children/adolescents with at least one dispensation of a
psychotropic drug in the year. Individuals could count more than once if they had multiple psychotropic drugs dispensed. Denominator
was total of population at each year of study, or the strati�ed population by age group (0–4, 5–9, 10–14 and 15–17; Norway and Sweden
were 15–19) and sex. Results were expressed in users per 1000 children (‰).

The percentage of increase through the decade was calculated by the formula:

The percentage of active substances use by group was calculated as users of the active substance divided by the total of each
psychotropic group users.

Results
The overall consumption of psychotropic drugs in children and adolescents has increased in the studied period (2008–2017) in all the
Nordic countries (Denmark 58,2%, Norway 43,9% and Sweden 152,8%) but not in Catalonia (-15,6%). To see total psychotropic
consumption by year and country please see Table and Fig. 1 of the Supplementary material.
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In all countries anxiolytics (containing hypnotic and sedatives) are the ones showing the highest consumption followed by the stimulants,
being the antipsychotics the group with the lowest consumption.

Consumption by groups.

Antipsychotics (N05A)

This group is the one with the lowest consumption in all studied countries. The highest prevalence in 2017 is observed in Catalonia
(7.41‰) and the lowest in Denmark (2.40‰).

During the studied decade Sweden, Norway and Catalonia increased their consumption (57.6%, 45.1% and 35.7%, respectively) while in
Denmark it remained stable (-2.8%).

Anxiolytics, hypnotics and sedatives (N05B and N05C)

For all the studied period, this group shows the highest prevalence of use in all countries except in Denmark where psychostimulants
prevalence was 13.54‰ whereas for anxiolytics was 12.15‰. All Nordic countries show an increase in their consumption but Catalonia is
the country with the highest consumption every year although there are two peaks of decrease in 2009 (25.18‰) and 2013 (34.24‰) and
a trend to decrease from 2015 to 2017 (18% of decreasing rate). In 2017, Catalonia and Sweden are the countries with highest
consumption (35.33‰ and 33.36‰ respectively), although the trends are opposite, while in Catalonia the use of these groups have
shown a decrease (-32.1%) in Sweden an increase during the last decade can be observed (190.8%).

Antidepressants (N06A)

Sweden shows the highest consumption on this group through all the studied period, as well as the highest increase, almost double (from
7.18‰ in 2008 to 13.68‰ in 2017). Denmark is the only country that shows a decrease (-30.9%).

Psychostimulants (N06BA)

Although all countries show an increase in the psychostimulants consumption during this decade, Sweden shows the highest increase
(189,4%) achieving a total of 22.17‰. After 2012 the consumption of this group stabilizes for Catalonia, Denmark and Norway, showing
in 2017 a consumption of 16,73‰, 13,54‰ and 15,72‰ respectively.

Consumption by sex.

There is no important difference between both sexes regarding antipsychotic consumption except in Catalonia, were the prevalence of use
in boys in 2017 doubled that in girls (10.33‰ vs 4.32‰). In the Nordic countries this consumption is almost the same in the last four
years of study in both, boys and girls (between 2,09‰ to 3,29‰).

In the case of the anxiolytics, hypnotics and sedatives there is no difference in consumption between both sexes in any of the four
countries for all the study years.

Antidepressants consumption shows differences between sexes, being twice in girls than in boys, except for Catalonia where the
consumption is similar in both groups, being higher for girls (in 2017, boys 4.12‰ and girls 5.79‰).

Psychostimulants show the highest difference of consumption between boys and girls in all countries, being in Catalonia and Denmark
around 3-fold (2017, Catalonia 24.35‰ vs 8.66‰, boys and girls respectively and Denmark 19.10‰ vs 7.70‰) and in Norway and
Sweden around 2-fold (2017, Norway 21,59‰ vs 9,51‰, boys and girls respectively and Sweden 29,31‰ vs 14,55‰). Despite these
differences, the increase rate in the psychostimulants consumption between 2008 and 2017 is twice as high in girls as in boys.

Consumption by sex and age in 2017. Figure 3.

For both sexes the use of psychotropic drugs increases with age, except for the anxiolytics, hypnotics and sedatives group in Catalonia.

Antipsychotics

In all countries the consumption at least doubles when age group increases. This increase is up to 5-fold in girls in the Nordic countries
between 10–14 years and 15–17/19 years. In Catalonia there is no difference in the increasing rates by sex.
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Anxiolytics, hypnotics and sedatives

Catalonia is the only country with a higher consumption for the 0–4 years age group as they have the highest drug consumption of all
ages in both sexes (64.48‰ for boys and 61.98‰ for girls vs 16.01‰ and 30.01‰ respectively in the 15–17 years group). The Nordic
countries consumption of anxiolytics is the lowest in this age group (0–4 years).

Girls’ anxiolytics, hypnotics and sedatives consumption is lower until 15–17/19 years than boys’. Catalonia and Denmark show a lower
consumption for this age group, but it has to be taken into account that data for this age group is only for 15–17 years in this two
countries whereas it is 15–19 for Norway and Sweden. Sweden girls of 15–19 years have the highest consumption in this group, with
92.73‰ vs 55.56‰ in boys of this age.

Antidepressants

The antidepressant consumption is similar in boys and girls in the age groups 0–4, 5–9 and 10–14, being less than 1‰ in the �rst two
age groups in all countries. The consumption increases up to 3 times from 10–14 years to 15–17/9 years in boys and up to 5–6 times in
girls. In Norway the consumption rises in the group of 10–14 from 1.74‰ and 1.8‰, boys and girls, to 11.68‰ and 30.54‰
respectively. Sweden shows the highest prevalence in the 15–19 age group: 69.35‰ girls and 29.35‰ boys.

Psychostimulants

The highest consumption in psychostimulants is showed for boys between 10–14 years with a decrease in the next age group (15–
17/9 years) in the Nordic countries. In Catalonia the consumption remains stable from 10–17 years (50.42‰ in 10–14 years and 50.80‰
in 15–17 years) for boys and an increase in girls from 10–14 to 15–17 (17.61‰ to 19.39‰ respectively).

In the case of the girls, the use of psychostimulants increases with age, reaching its highest consumption in the 15–17/9 group. The
increments in Sweden (69.3%) and Denmark (64.8%) are the highest being in Norway (13.7%) and Catalonia (10.1%) lower, from 10–14 to
15–17/9 years.

Active substances most used in 2017.

Antipsychotics

In Denmark and Norway the most used is quetiapine (33% and 38% respectively) followed by risperidone (24% and 28% respectively). In
Catalonia the most used antipsychotic is risperidone (43%), followed by aripiprazole (28%), the same as in Sweden (31% and 26%
respectively). Lithium accounts for the �fth position in Sweden (4.3%) but is no more than 1% in the rest of the countries (Catalonia 0.9%,
Denmark 0.1% and Norway 1.2%).

Anxiolytics, hypnotics and sedatives

Hydroxyzine is by far the most used active substance of this group in Catalonia (80%), meanwhile in the Nordic countries is melatonin
(Denmark 66.5%, Norway 63.5% and Sweden 52.4%). Diazepam is also among the �ve most used active substances in all the countries.

Antidepressants

Sertraline is the most used active substance in all countries. Denmark sertraline’s consumption is 62% from the total of antidepressants, in
Norway is 30% and in Sweden is 43%. In Catalonia sertraline’s consumption is 34%, behind �uoxetine (36%).

Psychostimulants

All countries show methylphenidate as the most active substance consumed in this group (Catalonia 80‰, Denmark 65‰, Norway 77‰
and Sweden 61‰) followed by lixdesamfetamine and atomoxetine.

Discussion
The present study shows the prevalence of use of psychotropic drugs in children and adolescents in the Nordic countries and in Catalonia.
We provide the last decade description of the use of psychotropic drug in children and adolescents for entire countries in Europe. The
Nordic national databases and the Catalan data provide a real world data vision of the consumption of psychotropic drugs in a population
not always entering clinical trials and with little research regarding doses for their pharmacokinetics evolution during growing up. Having
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analysed data from four countries allows us to compare their consumption, not only globally, but also by active substances. This cross-
national comparison shows some differences in their use making us wonder, if they are all children, why are there differences in the
amount consumed and the active substances prescribed among countries?

As reported in various previous studies the prevalence rates in the last years for psychotropic consumption in children and adolescents
shows a trend to increase[2–6, 12], but not in Catalonia were we �nd a decrease in their consumption. In Catalonia the prevalence of
psychotropic use is lower than in the Nordic countries which is also shown in other South European countries as Italy and France[3, 6]. In a
French study analysing the patterns of consumption in children of 6–17 years there was an increase of 3.9% in antidepressants from
2009–2016 meanwhile in our study from 2009–2016 their consumption decreases in Catalonia (-7.7%)[13].

It has been shown that the reason of the increase of psychotropic consumption is caused mainly by the increase in the use of
methylphenidate by boys age 5–14 years[14, 15]. In our study this group was the one with the highest increase in its consumption except
for Norway where the highest increase was shown for anxiolytics, hypnotic and sedatives.

Although observing different patterns between countries, the differences according to sex in each psychotropic group study are similar. In
this study there is a great difference between sexes regarding psychostimulants use (much higher in boys than in girls). Antipsychotics are
more consumed by boys, antidepressants by girls, and no difference between sexes in the anxiolytics, hypnotics and sedatives group has
been found. This sex difference in the consumption patterns are also observed in previous studies [2–6, 12].

The observations about psychotropic use related to age are also in line with these previous studies: the consumption tends to increase
with age except in the psychostimulants group, were the highest consumption occurs in the 10–14 years age group, and then decreases in
boys. In girls, the psychostimulants use by 15–17/19 year old group tends to be similar as the one in the 10–14 years old group (even
increasing in Sweden).

We must say that the majority of the psychotropic drugs are not approved to be used in children or adolescents under 18, and
consequently their use is often off-label. A Danish study found that 88.0% of the prescriptions of psychotropic were off-label, with an
increase in hypnotic and sedatives but a decrease for antidepressants[16].

Data from an Italian study shows that risperidone is the most used antipsychotic drug, and that sertraline followed by �uoxetine are the
antidepressants with a highest prevalence, matching our own study data, where risperidone is the most antipsychotic drug used except in
Norway (quetiapine) and sertraline the preferred antidepressant followed by �uoxetine[6]. Risperidone is indicated for the short-term
symptomatic treatment (up to 6 weeks) of persistent aggression in conduct disorder in children from the age of 5 years and adolescents
and sertraline is indicated for treatment of obsessive compulsive disorder in children and adolescents (6–17 years) but not for depression
in children less than 18 years.

The anxiolytics, hypnotics and sedatives group doesn’t follow the same pattern, having its highest prevalence in the 0–4 years old group
(both girls and boys) in Catalonia and descending with age until 10–14 years group, having the same prevalence in the 15–17 years old
group (boys) or slightly increasing it (girls). This pattern is not observed in the Nordic countries, and is clearly related to the hydroxyzine
use in Catalonia where hydroxyzine accounts for more than 80% of the consumption of this group, mainly in children from 0 to 4 years. We
analysed this group (N05B + N05C) in Catalonia without hydroxyzine and the results on consumption were similar of those of the Nordic
countries (Fig. 2 of the Supplementary material). Hydroxyzine, even being classi�ed as an anxiolytic (N05BB01) by the ATC classi�cation,
has an indication in the paediatric population for the treatment of pruritus that could be related with atopic skin diseases, urticaria,
chickenpox or bug bites, what make us think that it has not been used for treating anxiety but mainly as a relief of the itching[17]. The two
drop-off peaks of its consumption coincide in time with a lack of supply in Spain and the decrease trend show for the last 2 years could be
explained with the 2015 EMA alert regarding risk of QTprolongation[18, 19].

In the hypnotics sedative group (N05C) melatonin shows a high consumption in the Nordic countries. Melatonin has an indication only as
monotherapy for the short-term treatment of primary insomnia characterized by poor quality of sleep in patients who are aged 55 or
over[20]. In Spain no data on melatonin use is available because it is not reimbursed by the National Health Service. Some others active
substances in this group, such as midazolam which use is re�ected in the Nordic countries, could be used for seizures[21].

There are fewer studies showing the use of active substances in each group. A French study also mentions the use of hydroxyzine as the
main active substance of the anxiolytic drug use[3].

When comparing our results with those in adolescents (12–19 years) in USA one decade before antidepressants and psychostimulants
were the most used psychotropic drugs, and also similar to our results, boys used more psychostimulants and girls more antidepressants
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for this age group[22].

Strengths and limitations
In all the databases of this study a user is included when having a prescription/dispensation of a psychotropic drug at least once in the
year concerned. We cannot discern if the same person may, in some cases, end up being counted several times in the different groups.
Reports on concomitant psychotropic prescriptions in children reveal that psychostimulants and antidepressants are more often
prescribed with another class of psychotropic drug [23]. In a- USA study more boys than girls were taken different classes of psychotropic
medications [23], and in France benzodiazepines were the most unique prescribed psychotropic medication [3]. As this is a cross-sectional
study we have not analysed how many of these children and adolescents could be medicated with more than one psychotropic drug or
their evolution if switching to/adding a different psychotropic drug.

Age group could have been different than 0–4, 5–9, 10–14 and 15–17/19, as for example by scholar age. In the case of Norway and
Sweden the age group available were already made, and no data for every age years was available, so we analysed Catalonia and
Denmark as their age group in order to give homogenized results. For Catalonia data were only available until 17 years, so for Denmark,
which database has data consumption for each year of age we also get until 17 years to make the exact as in Catalonia.

The data on prescriptions/dispensing do not contain structured data on cause / diagnosis of prescription. Many drugs can have several
approved indications. A recent meta-analysis shows prevalence of mental disorders in children and adolescents of 13.4%[24]. The most
common group of mental disorders is anxiety disorders (6.5%), disruptive behaviour disorder (5.7%), ADHD (3.4%) and any depressive
disorder (2.6%). These prevalences are in accordance with our prevalence consumption rates, as the most consumed psychotropic groups
(anxiolytic, hypnotic and sedatives followed by the psychostimulants) are indicated for the treatment of those disorders. The aim of this
study was not to analyse the diagnosis of mental health of a paediatric population where we have found that sometimes drugs
prescription is done before registering a diagnosis (or at least diagnosis is registered)[25].

Norwegian data also includes hospital and nursing homes, but as these drugs are used in children that normally are not hospitalized or in
nursing homes, we don’t think this would account for a higher increase of their consume for this country, that also shows lower
consumption than Sweden, which only accounted for pharmacies not while patients are in hospitals.

When analysing the data from Catalonia, SIDIAP database covers 80% of the Catalonian population, this is almost 6 million people
(children). In Catalonia children with mental problems are normally followed at a specialized level in the Mental Health Centres for Children
and Adolescents (CSMIJ) and also in the private sector. In order to reduce the missing data, we have obtained the complete invoice data
from this 6 million children studied from AQUAS, but data from the private sector is not registered. This could have been a limitation in the
number of children and adolescents that we could have estimate as being treated with a psychotropic drug, but children and adolescents
in Spain are followed in primary care under the “Healthy Child Program” so they are every year in contact with the primary care centres and
normally continuation prescriptions are made by primary care doctors or paediatricians.

Conclusions
There has been an increase in the use of psychotropic drugs in children and adolescents in the last decade. Anxiolytics, hypnotics and
sedatives are the most consumed followed by the psychostimulants, being antipsychotics the ones with the lowest consumption.

No information regarding the clinical indication for the use of these drugs is possible through the administrative data used in this study.
Data for the group of 15–19 could be higher in Sweden and Norway than in Catalonia and Denmark as we only have data till 17 years for
these two last countries, and this group of age is the one with the highest consumption.
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Figures

Figure 1

shows the prevalence of use of the different psychotropic drug groups through the decade 2008-2017. Antipsychotics (N05A)
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Figure 2

shows the consumption of the different psychotropic groups during this decade, strati�ed by sex. There is no important difference between
both sexes regarding antipsychotic consumption except in Catalonia, were the prevalence of use in boys in 2017 doubled that in girls
(10.33‰ vs 4.32‰). In the Nordic countries this consumption is almost the same in the last four years of study in both, boys and girls
(between 2,09‰ to 3,29‰).
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Figure 3

shows the psychotropic drug consumption of the last studied year (2017) strati�ed by age group and sex. For both sexes the use of
psychotropic drugs increases with age, except for the anxiolytics, hypnotics and sedatives group in Catalonia. Antipsychotics
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Figure 4

shows the active substances most used in each group in 2017. Antipsychotics
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