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ARTICLE

Polypharmacy in children and adolescents initiating antipsychotic drug in
2008–2016: a nationwide register study

Eveliina Varimoa,b, Leena K. Saastamoinenc, Hanna R€att€oc and Eeva T. Aronena,b

aDepartment of Child Psychiatry, University of Helsinki and Helsinki University Hospital, Helsinki, Finland; bLaboratory of Developmental
Psychopathology, Pediatric Research Center, New Children’s Hospital, University of Helsinki and Helsinki University Hospital, Helsinki,
Finland; cResearch Unit, Social Insurance Institution, Helsinki, Finland

ABSTRACT
Objective: The use of antipsychotics in children and adolescents has increased rapidly. Little is known
about psychotropic polypharmacy in children and adolescent initiating an antipsychotic drug. Thus,
we investigated the frequency and predictors of polypharmacy during the first year of antipsychotic
use in Finnish children and adolescents.
Methods: Between 2008 and 2016, 14 848 individuals aged 1–17 years initiating risperidone, quetia-
pine, aripiprazole, or olanzapine treatment were identified from Finnish Prescription Registry. Data on
psychotropic drug prescriptions prior to and during antipsychotic treatment were collected.
Associations between predictors and polypharmacy were analyzed with regression models.
Results: During the study period polypharmacy occurred in 44.9% of the new antipsychotic users,
being more frequent in girls (55.5%) than in boys (44.5%, p< 0.001). The two most frequent concomi-
tant psychotropic drug classes were antidepressants (66.2%) and psychostimulants/atomoxetine
(30.8%). Adolescents aged 13–15 and 16–17 years, and girls showed an increased risk of polypharmacy
during antipsychotic treatment (OR 2.37 [95% CI 1.91–2.92], OR 2.39 [95% CI 1.92–2.98], and OR 1.64
[95% CI 1.51–1.78], respectively). The use of psychostimulants/atomoxetine or antidepressants prior to
initiation of antipsychotic treatment was strongly associated with polypharmacy during antipsychotic
treatment (OR 8.39 [95% CI 7.49–9.41], OR 3.02 [95% CI 2.75–3.31]).
Conclusions: Polypharmacy was common in children and adolescents initiating antipsychotic treat-
ment. Prior use of psychostimulants/atomoxetine and antidepressants increased the risk of polyphar-
macy. The use of antipsychotics was mainly off-label, thus, the risks of concomitant use of
antipsychotics with other psychotropic drugs should be carefully weighed.
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Introduction

The use of antipsychotic drugs has increased in children and
adolescents in many European countries during the last fif-
teen years, whereas the prevalence has slightly decreased in
the USA, nevertheless remaining higher than in Europe [1–3].
The most common diagnoses in children and adolescents
who receive second-generation antipsychotics (SGAs), such
as risperidone, quetiapine, and aripiprazole, are attention-def-
icit/hyperactivity disorder, autism spectrum disorder, disrup-
tive behavioral disorder, depression, and bipolar disorder
[4–8]. In these conditions, SGAs are used to treat target
symptoms such as inattention/hyperactivity, disruptive
behaviors, and anxiety [2,5,7,9]. In addition, SGAs are pre-
scribed for short-term treatment of insomnia, aggression,
and other symptoms not fulfilling the criteria of a mental dis-
order [5,6,10,11]. In children and adolescents, the prescribing
of SGAs for indications other than diagnosed psychiatric con-
ditions has contributed to the increasing number of anti-
psychotic users in many countries [12,13].

Although SGAs have a more favorable adverse effect pro-
file than first-generation antipsychotics [12], SGAs are associ-
ated with short- and long-term adverse effects such as
weigh gain, changes in endocrine functions, daytime sed-
ation, and increased risk for morbidity in later life [14–17].
Furthermore, children and adolescents are at higher risk of
adverse effects of antipsychotics than adults [18]. The risk of
adverse effects increases with longer treatment duration and
with concomitant use of other psychotropic drugs (i.e. poly-
pharmacy) [19,20,21]. Several studies have investigated the
frequency of psychotropic polypharmacy in children and
adolescents, whereas only few studies have examined psy-
chotropic polypharmacy in antipsychotic users [7,22–24]. The
frequency of psychotropic polypharmacy has ranged from
7% to 85% depending on age group, data source, and espe-
cially the definition of polypharmacy applied [7,22–24].
However, none of the previous studies have evaluated fre-
quency of psychotropic polypharmacy in children and ado-
lescents initiating antipsychotic drug use for the first time.
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In antipsychotic users, polypharmacy can be categorized
to be within an antipsychotic class (within- class) or between
different psychotropic drug classes (multiclass) [25]. The most
common drugs combined with antipsychotic treatment have
been psychostimulants/atomoxetine, antidepressants, mood
stabilizers, and other antipsychotics [7,23,25,26]. In adoles-
cents with bipolar disorder, the evidence suggests that add-
ing an adjuvant agent to the regimen may be useful when
monotherapy does not provide sufficient efficacy [27],
whereas the efficacy of polypharmacy in other psychiatric
disorders remains unknown. Polypharmacy is worrisome
since simultaneous use of multiple psychotropic drugs
increases the risk for drug-drug interactions, morbidity, and
adverse effects such as type II diabetes and hyperlipidemia
[21,28–32]. To the best of our knowledge, no published data
exist on the predictors for psychotropic polypharmacy in
children and adolescents who initiate an antipsychotic drug
for the first time. Identifying the antipsychotic users who are
especially at risk for psychotropic polypharmacy could result
in a more intensive utilization of non-pharmacological
treatments.

In this nationwide study, we aim to determine the fre-
quency for psychotropic polypharmacy in Finnish children
and adolescents aged 1–17 years initiating antipsychotic
treatment between 2008 and 2016, to characterize which
psychotropic drug classes are most combined with anti-
psychotic treatment in new antipsychotic users, and to iden-
tify the predictors for polypharmacy such as age, sex,
starting season of antipsychotic treatment, and prior use of
psychotropic drugs.

Patients and methods

This study included all Finnish children and adolescents aged
1–17 years, who had received antipsychotic drugs between 1
January 2008 and 31 December 2017 (n¼ 70 012) reim-
bursed by National Health Insurance. The drug purchases
were collected from the Finnish Prescription Registry, which
is maintained by the Social Insurance Institution of Finland
(SII). The register includes information on individuals (e.g.
age and sex) and prescription (e.g. Anatomical Therapeutic
Chemical (ATC) numbers, purchase date, package size, and
number of prescribed tablets).

First, we identified new antipsychotic users from whom
an antipsychotic drug (risperidone, quetiapine, olanzapine,
aripiprazole) had been purchased but who had not filled a
prescription for antipsychotics in the previous 730 days [3].
These four drugs accounted for 96.1% of all reimbursed SGA
prescriptions to Finnish children and adolescents [3]. The ini-
tiation of antipsychotic treatment was defined as the date of
the initial purchase (i.e. index date), and the individual’s age
at treatment initiation was calculated as the difference
between birth date and index date [3,38]. The duration of
antipsychotic treatment for new users was defined as the
time between the initial medicine purchase date (i.e. index
date) and the date to which their last purchase would theor-
etically last [3]. The methods used to identify new users of
antipsychotics and to calculate antipsychotic treatment

duration have been described in detail before and used in
previous prescription register studies [3,33–35,38].

Next, we excluded antipsychotic users who had received
only one purchase of the antipsychotic drug during the
treatment duration to exclude temporary and short-term
usage of antipsychotics. Additionally, we excluded individuals
who became 18 years of age in 2017 since their maximum
follow-up would have been too short (i.e. less than 365 days).
Thus, the number of individuals included in analyses was
14 849. In these individuals, polypharmacy was defined as
having at least one additional psychotropic drug at the same
time as the antipsychotic drug treatment (i.e. at least two
concomitant psychotropic drugs during follow-up)
[25,36,37,11]. In cases where antipsychotic treatment dur-
ation was more than 365 days, polypharmacy during the first
year of treatment was determined. Additionally, the individu-
als had to have at least two purchases of the concomitant
psychotropic drug during the follow-up to fulfill the criteria
of polypharmacy (Supplementary Figure 1). These inclusion
criteria were set to exclude the short-term and temporary
usage of the concomitant psychotropic drug. These drugs
(i.e. polypharmacy drugs) were pooled into the main groups
by ATC codes: N03A (antiepileptics), N05A (antipsychotics),
N05B (anxiolytics), N05C (hypnotics and sedatives), N06A
(antidepressants), N06B (psychostimulants, agents used for
attention-deficit/hyperactivity disorder (ADHD), and noo-
tropics), and N06C (psycholeptics and psychoanaleptics in
combination) (WHO Collaborating Centre for Drug Statistics
Methodology). Of note, N05A group polypharmacy included
antipsychotic drugs other than risperidone, quetiapine, olan-
zapine, or aripiprazole since the calculation of duration of
antipsychotic treatment allowed individuals to change within
the four most used antipsychotic substances without discon-
tinuation of treatment [38].

We next determined what psychotropic drugs were pur-
chased two years prior to initiation of antipsychotic treat-
ment (i.e. prior to the index date). The data were searched
for purchases of psychotropic drugs that had occurred at
least twice during the two years before antipsychotic treat-
ment initiation (Supplementary Figure 1). Additionally, we
determined which of these drugs were purchased also dur-
ing the antipsychotic treatment, indicating that the polyphar-
macy drug was initiated already before the antipsychotic
treatment.

We included data on reimbursements of the drugs in the
analyses. The psychotropic drugs were categorized into two
different rates of reimbursement: the Basic Refund Category
(reimbursement rate of 40%) or the Special Refund Category
(reimbursement rate of 100%). Children and adolescents who
have intellectual disability with aggressive behavior, psych-
otic disorder (including schizophrenia), or depressive disorder
with psychosis or bipolar disorder/mania are eligible for
Special Refund. Thus, the Special Refund Category illustrates
a more severe psychiatric morbidity and on-label use of anti-
psychotics. In addition, Finnish children and adolescents with
a severe somatic or psychiatric disorder (i.e. mental and
behavioral disorders) that causes disability and those who
need regular care, attention, and rehabilitation are entitled
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to a disability allowance. Information on the disability allow-
ance is recorded in the Register of Disability Benefits of the
Social Insurance Institution and was used in the analyses.
The allowance is intended to provide monetary support to
families of children with disabilities.

Since the increased burden of schoolwork including
increased social demands vary between seasons, we eval-
uated how the season of antipsychotic treatment initiation
predicts polypharmacy. Seasons were categorized into sum-
mer (June–August), autumn (September–November), winter
(December–February), or spring (March–May).

This was a register-based study, and thus, no Ethics
Committee approval was required. However, as a register
holder, the Social Insurance Institution approved the
study protocol.

Statistical analyses

Data were prepared with R for Windows (version 3.5.2),
whereas statistical analyses were conducted with SPSS statis-
tical software for Windows (version, 25.0 Chicago, IL, USA).
Between-group comparisons were performed with v2 test.
Logistic regression model was used to evaluate factors asso-
ciated with polypharmacy in new antipsychotic users. The
variables were first analyzed in a unadjusted model and then
pooled to a single adjusted regression model. Variables
included in the model were age, sex, birth month, anti-
psychotic starting season, prior antidepressant (N06A) or psy-
chostimulant (N06B) or other psychotropic drug use (N05A,
N05B, N05C, N06C), special refund category, and granted dis-
ability allowance. The results of the regression model are
presented with odds ratios (ORs) with 95% confidence inter-
vals (CIs). In order to test the variation of time periods in a
sensitivity analysis, a shorter follow-up period of 180 days for
polypharmacy was applied, and evaluated how this affected
the risk factors of polypharmacy. The level of statistical sig-
nificance was set at p< 0.05.

Results

Between 2008 and 2016, a total of 14 849 children and ado-
lescents aged 1–17 years initiated antipsychotic drug use
(Table 1). Of these, 6660 (44.9%) had concomitant prescrip-
tions of psychotropic drugs, and of them, 3540 (53.2%) had
purchased the concomitant drug at least twice already
before initiation of the antipsychotic treatment. The fre-
quency of polypharmacy in individuals initiating anti-
psychotic treatment in 2016 was higher (51.0%) than in
those starting the treatment in 2008 (41.0%) (p< 0.001).

In children aged 7 to 12 years, boys had polypharmacy
more often than girls (59.5% vs. 32.6%, p¼ 0.005), whereas
in adolescents (age groups 13–15 and 16–17 years) girls had
significantly more polypharmacy than boys (54.9% vs. 42.0%,
p< 0.001 and 54.8% vs. 44.0%, p< 0.001, respectively) (Table
1). Polypharmacy was most frequent in the age group of
13–15 years (n¼ 2645, 39.7%), followed by individuals aged
16–17 years (n¼ 1981, 29.7%). The concomitant use was

more frequent in girls (n¼ 3698) than in boys (n¼ 2962)
(55.5% vs. 44.5%, p< 0.001).

Polypharmacy during antipsychotic treatment

Of the new antipsychotic users with polypharmacy, 95.9% had
purchased one concomitant psychotropic drug, whereas 4.1%
had two or more concomitant psychotropic drug prescriptions
during the antipsychotic treatment (Table 1). The most frequent
concomitant psychotropic drug classes were antidepressants
(66.2%) and psychostimulants/atomoxetine (30.8%). Only 0.8% of
the new antipsychotic users with polypharmacy had purchased
another antipsychotic drug during the treatment. The frequency
of antipsychotic polypharmacy was higher in those with pur-
chases reimbursed in the special refund category (2.2%) than in
those without it (0.2%) (p< 0.001). Psychostimulants/atomoxe-
tine were the most used concomitant drugs with antipsychotics
in younger age groups (1–6 and 7–12 years), whereas antidepres-
sants accounted for most of polypharmacy in older age
groups (13–15 and 16–17 years) (Table 2). In all age groups, boys
had more frequently psychostimulants/atomoxetine combined
with the antipsychotic treatment than girls (p< 0.001), whereas
girls aged 7 to 17 years had more commonly a concomitant anti-
depressant than same-aged boys (p< 0.001).

Predictors of polypharmacy during
antipsychotic treatment

Results of the unadjusted and adjusted regression models for
predictors of polypharmacy are shown in Figures 1 and 2,
respectively. In the adjusted model, adolescents aged 13 to 15
and 16 to 17 years and girls had the strongest association with
polypharmacy (OR 2.37 [95% CI 1.91–2.92], OR 2.39 [95% CI
1.92–2.98], and OR 1.64 [95% CI 1.51–1.78], respectively) (Figure
2). Notably, the prior use of psychostimulants/atomoxetine had
strongest association with polypharmacy (OR 8.39 [95% CI
7.49–9.41]), followed with the prior use of antidepressants OR
3.02 [95% CI 2.75–3.31]). Using other antipsychotics, anxiolytics,
or hypnotics (N05A, N05B, N05C, and N06C) prior to initiation
of antipsychotic treatment also increased the risk of polyphar-
macy during antipsychotic treatment (OR 2.74 [95% CI
2.02–3.72]). Starting antipsychotic treatment in autumn slightly
decreased the risk of polypharmacy during antipsychotic treat-
ment (OR 0.87 [95% CI 0.79–0.97]), whereas birth month had
no significant effect on polypharmacy. In the unadjusted model,
the special refund category and disability allowance, which
serve as surrogate markers of disease severity, decreased OR for
polypharmacy (OR 0.82 [95% CI 0.74–0.91] and OR 0.79 [95% CI
0.74–0.84], respectively), but this effect vanished in the adjusted
model (Figure 2).

In sensitivity analyses, a follow-up period of 180 days
(Supplementary Table 1) was applied instead of 365 days.
The results were very similar to those observed with a fol-
low-up period of 365 days. In adjusted regression model, the
use of psychostimulants/atomoxetine and use of antidepres-
sants before initiation of an antipsychotic increased the risk
of polypharmacy during the antipsychotic treatment (OR 8.38
[95% CI 7.46–9.41]) and OR 3.05 [95% CI 2.78–3.36],
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respectively), whereas the risk of polypharmacy was lower
in antipsychotic users receiving a special refund for their
medication (OR 0.88 [95% CI 0.78–0.99]). Additionally, we

inspected the interaction between sex and age group, and
the results aligned with those of the adjusted regression
model (data not shown).

Table 1. Characteristics of new antipsychotic users and those with polypharmacy between 2008 and 2016.

Individuals with polypharmacy (N¼ 6660) All individuals (N¼ 14849)

N Proportion (%) N Proportion (%)

Sex
Boys 2962 44.5 7598 51.2
Girls 3698 55.5 7251 48.8

Age group, years
1–6 172 2.6 622 4.2
Boys 145 84.3 502 80.7
Girls 27 15.7 120 19.3

7–12 1862 28.0 5125 34.5
Boys 1503 80.7 4027 78.6
Girls 359 19.3 1098 21.4

13–15 2645 39.7 5239 35.3
Boys 756 28.6 1801 34.4
Girls 1889 71.4 3438 65.6

16–17 1981 29.7 3863 26.0
Boys 558 28.2 1267 32.8
Girls 1423 71.8 2596 67.2

Frequency of polypharmacy (�1 prescribed concurrent drug during AP treatment)
2008 640 9.6
2009 613 9.2
2010 635 9.5
2011 726 10.9
2012 743 11.2
2013 809 12.1
2014 778 11.7
2015 736 11.1
2016 980 14.7

Number of cotreatment drugs in new AP users
1 6384 95.9
2 215 3.2
3 58 0.9
4 or more 3 0.05

Drug prescribed concurrently with AP treatment
Antidepressants (N06A) 4603 66.2
Psychostimulants, agents used for ADHD and nootropics (N06B) 2143 30.8
Anxiolytics (N05B) 105 1.5
Antipsychotics (N05A)a 55 0.8
Hypnotics and sedatives (N05C) 41 0.6
Psycholeptics and psychoanaleptics in combination (N06C) 1 0.1

Number of psychotropic drugs two years prior to AP treatment
1 4952 96.0
2 203 3.9
3 2 0.1

ATC groups of psychotrpic drugs two years prior to AP treatment
Antidepressants (N06A) 2908 54.2
Psychostimulants, agents used for ADHD and nootropics (N06B) 2267 42.3
Anxiolytics (N05B) 126 2.3
Hypnotics and sedatives (N05C) 56 1.0
Antiepileptics (N03A) 7 0.2

aAntipsychotics other than risperidone, quetiapine, aripiprazole, and olanzapine.

Table 2. Frequency of concomitant psychotropic drugs during the first year of antipsychotic treatment in different age and sex groups.

Age group, years
Antidepressants

(N06A)
Psychostimulants, agents used for
ADHD and nootropics (N06B)

Anxiolytics
(N05B)

Antipsychotics
(N05A)

Hypnotics and
sedatives (N05C)

1–6 � 160 (92.5) � 0 �
Boys � 140 (87.5) � 0 0
Girls � 20 (12.5) � 0 �

7–12 441 (23.1) 1433 (75.1) 20 (1.1) � �
Boys 248 (56.2) 1270 (88.6) 13 (65.0) � �
Girls 193 (43.8) 163 (11.4) 7 (35.0) � �

13–15 2302 (82.7) 404 (14.5) 33 (1.2) 32 (1.2) �
Boys 481 (20.9) 308 (76.2) 11 (33.3) 5 (15.6) �
Girls 1821 (79.1) 96 (23.8) 22 (66.7) 27 (84.4) �

16–17 1857 (89.0) 146 (7.0) 43 (2.1) 16 (0.8) 22 (1.0)
Boys 476 (25.6) 91 (62.3) 16 (37.2) 6 (37.5) 11 (50.0)
Girls 1381 (74.4) 55 (37.7) 27 (62.8) 10 (62.5) 11 (50.0)

Number (percentage). �The numbers less than 12 are not shown due to secrecy confidentiality reasons.
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Psychotropic drug prescriptions two years prior to
antipsychotic treatment

During the two years before the initiation of antipsychotic
treatment 5157 (34.7%) of the antipsychotic users had one or
more psychotropic drugs purchased at least twice (Table 1). Of
these, 96.0% had one psychotropic drug and only 4.0% two or
more psychotropic drugs purchased before initiation of anti-
psychotic treatment. The two most common substances were

antidepressants (N06A, 54.2%) and psychostimulants, agents
used for ADHD, and nootropics (N06B, 42.3%).

Discussion

In this nation-wide register study, we found that nearly half
of new antipsychotic users had psychotropic polypharmacy
during the first year of their antipsychotic treatment. In new

Figure 1. Univariate logistic regression model of predictors for psychotropic polypharmacy in Finnish children and adolescents (n¼ 14,849) who initiated anti-
psychotic treatment between 2008 and 2016. OR: odds ratio; CI: confidence interval. All variables analyzed separately (univariate) in a logistic regression model.
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users aged over 13 years, the girls exceeded the boys in fre-
quency of polypharmacy, and the total frequency of poly-
pharmacy was more common in girls than in boys.
Antidepressants and psychostimulants/atomoxetine were
mostly combined with antipsychotic drug treatment. Older
age, female sex, and prior use of psychotropic drugs, espe-
cially psychostimulants/atomoxetine and antidepressants,
were associated with increased risk of polypharmacy during
antipsychotic treatment. These findings are worrisome given
that psychotropic polypharmacy is often associated with
short and long-term adverse effects.

Forty-four percent of the new antipsychotic users had pol-
ypharmacy during the first year of their antipsychotic treat-
ment. In two nationwide US studies, Olfson et al. and Kreider
et al. reported an even higher frequency of polypharmacy

(85%) with antipsychotic users [7,23]. However, these cross-
sectional studies included all antipsychotic users, whereas
our study focused on polypharmacy in new antipsychotic
users. In the current study, polypharmacy, especially con-
comitant use of antidepressants, was more frequent in ado-
lescent girls than in boys, whereas boys aged 1–12 years had
more commonly concomitant psychotropic medication, espe-
cially psychostimulants, than same-aged girls. A similar trend
has been noted before [7,39]. These findings suggest that
gender- and age-specific differences exist in polypharmacy,
which may reflect the predominant disorders and diseases in
these groups. In fact, ADHD is the most common neurobeha-
vioral disorder in early childhood and more frequent in boys
that in girls [39,40]. Additionally, younger age at diagnosis of
ADHD has been reported to be associated with psychotropic

Figure 2. Adjusted logistic regression model of predictors for psychotropic polypharmacy in Finnish children and adolescents (n¼ 14 849) who initiated anti-
psychotic treatment between 2008 and 2016. OR: odds ratio; CI: confidence interval. All variables included in the same logistic regression model (adjusted).
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polypharmacy [41]. Almost two-thirds of these patients have
psychiatric comorbidities, such as conduct disorders, autism
spectrum disorder, or aggressive behavior, which are com-
monly treated with a combination of psychostimulants/atom-
oxetine and antipsychotics [41]. On the other hand, the
prevalence of anxiety and depressive disorders increases in
adolescence, especially in girls [7,39,40,42,43]. In contrast to
the adult population, the major symptoms of depression in
adolescents include weight change and insomnia, the latter
of which may be treated by combining short-term anti-
psychotic drug treatment with antidepressants [10,44].
Similarly, in anxiety disorders, antipsychotics have been used
to treat insomnia and high levels of anxiety [6,10,11]. In
Finland, the use of antipsychotics is authorized for children
and adolescents only in the following indications: i) six
weeks’ use for aggressive behavior in intellectually disabled
children older than 5 years, ii) schizophrenia in individuals
older than 15 years, and iii) bipolar I disorder for less than
12weeks in individuals older than 13 years (Finnish
Medicines Agency, European Medicines Agency).
Consequently, antipsychotics in children and adolescents
with other psychotropic drugs appear to be mainly off-label
use and the use is based on clinical indication.

To the best of our knowledge, this is the first nationwide
study to evaluate predictors for polypharmacy in new anti-
psychotic users. We found that older age, female sex, prior
use of psychostimulants/atomoxetine and prior use of anti-
depressants increased the risk of psychotropic polypharmacy
in the first year after antipsychotic treatment. Interestingly,
the use of psychostimulants before the initiation of anti-
psychotic treatment was associated an increased risk for psy-
chotropic polypharmacy during antipsychotic treatment.
Supporting our finding, Medhekar et al. showed that ADHD
was the most common diagnosis in children and adolescents
with psychotropic polypharmacy [25]. Although our data did
not include information on diagnosis, in Finland the current
clinical practice is that the diagnosis of ADHD is carefully
made before ADHD medication is initiated. Furthermore,
Olfson et al. reported in a large US population that the anti-
psychotics were prescribed for aggressive behavior or impul-
sivity in boys with ADHD [7]. These findings suggest that
SGAs are commonly combined with the treatment of ADHD.
This prescribing pattern is disturbing since adding SGA to
the combination of stimulant and parent training in aggres-
sive children with ADHD is known to result in varying
responses compared with the treatment regimen without
SGA [45,46]. Kreider et al. reported the alarming result that
SGAs are also combined with stimulant treatment in ADHD
children without comorbidities such as aggressive behavior
[23]. Moreover, it has been suggested that adding anti-
psychotic drugs to the stimulant treatment may be a pro-
longed treatment decision rather than a short-term rescue
treatment for acute symptoms [23]. This is noteworthy given
that the use of SGAs in this vulnerable population is often
associated with short- and long-term adverse effects such as
weight gain, daytime sedation, and metabolic and endocrine
disruptions [14,15,47]. Thus, the appropriateness and efficacy
of current medication should be carefully evaluated, and

exhaustion of all nonpharmacological treatments should
occur before another psychotropic drug is added to
the regimen.

Before initiation of SGA treatment and during the treat-
ment, antidepressants were the most prescribed psycho-
tropic drugs. In addition, the use of antidepressants prior to
SGA treatment increased the risk of psychotropic polyphar-
macy during SGA treatment. In a Swedish register study,
62.1% of antidepressant users aged 0 to 24 years had simul-
taneous prescriptions of other psychotropic drugs, especially
anxiolytics, hypnotics, and sedatives [48]. These findings sug-
gest that the efficacy of the antidepressant treatment might
be insufficient to control the disabling symptoms, such as
insomnia and anxiety, in children and adolescents, and other
psychotropic drugs are added to control these symptoms
[10,49]. Antidepressant treatment is known to increase anx-
iety and suicidal thoughts at the beginning of treatment,
and thus, anxiolytics, sedatives, and antipsychotics are then
combined with the antidepressant treatment. In children and
adolescents, the use of antidepressants is associated with the
risk of type 2 diabetes, and the risk increases even more if
antipsychotic drugs are combined with the treatment [21,29].
Consequently, it should be remembered that the overall
combination of psychotropic drugs, not only antipsychotics,
contributes to the risk of adverse effects.

Only 0.8% of our individuals used at least two antipsy-
chotics concomitantly, which is significantly lower than the
figure reported by others [22,11]. In our study, the lower rate
of antipsychotic polypharmacy may stem from the facts that
the individuals were new antipsychotic users who had not
filled prescriptions of antipsychotic drugs two years prior to
treatment initiation and that within-class polypharmacy ana-
lysis included antipsychotic drugs other than the four most
common ones used in treatment duration calculation (i.e. ris-
peridone, quetiapine, olanzapine, or aripiprazole). Saldana
et al. reported that the frequency of antipsychotic polyphar-
macy correlated positively with longer hospitalization, vio-
lence/aggression, and psychosis and that psychotic and
bipolar disorders are overrepresented in individuals with
antipsychotic polypharmacy [11]. Similarly, we found that
children and adolescents with purchases reimbursed with a
special refund category, a surrogate marker of severe mental
disorders such as bipolar disorders and psychosis, presented
with a higher frequency of antipsychotic polypharmacy than
those without the category. The concomitant use of different
antipsychotics is associated with the risk of adverse effects
[29,31] and may provide only marginal benefits to the treat-
ment [50].

The main strength of the study is the nationwide study
design in which the new antipsychotic users and psycho-
tropic polypharmacy were carefully determined.

We performed sensitivity analyses inspecting the influence
of a shorter follow-up period and the interaction between
sex and age group to the results. However, the data did not
include the diagnoses of patients and drug usage was based
on the assumption that the purchased drugs were in fact
used. We excluded individuals who received only one pre-
scription of an antipsychotic or polypharmacy drug, thus
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minimizing the bias from temporary and short-term usage of
psychotropic drugs.

In conclusion, polypharmacy in new antipsychotic users
during the first year of use was common, especially in girls.
The frequency of polypharmacy increased between 2008 and
2016, which is a worrisome trend. The age of 13 years was
the turning point when girls surpassed boys in prevalence of
polypharmacy. After the initiation of antipsychotic drug use,
antidepressants or psychostimulants/atomoxetine were most
combined with the treatment. Older age, female sex, and
prior use of psychostimulants/atomoxetine and antidepres-
sants were associated with an increased risk of polypharmacy
during antipsychotic treatment. These findings serve as a
reminder to clinicians to carefully evaluate the efficacy of
psychotropic polypharmacy in children and adolescents.

Author contributions

Eeva Aronen and Leena Saastamoinen were responsible for the concept
and design of the study. Eveliina Varimo and Hanna R€att€o drafted the
manuscript. All authors contributed to data acquisition, analysis, and
interpretation. All authors revised the manuscript critically and approved
the final version.

Disclosure statement

The authors have no conflicts of interest.

Funding

This study was funded by the Social Insurance Institution of Finland and
Helsinki University Hospital research funds [EV personal grant,
TYH2016202; ETA personal grant, TYH2017205].

References

[1] Kalverdijk LJ, Bachmann CJ, Aagaard L, et al. A multi-national
comparison of antipsychotic drug use in children and adoles-
cents, 2005-2012. Child Adolesc Psychiatry Ment Health. 2017;11:
55–51.

[2] Schroder C, Dorks M, Kollhorst B, et al. Outpatient antipsychotic
drug use in children and adolescents in Germany between 2004
and 2011. Eur Child Adolesc Psychiatry. 2017;26(4):413–420.

[3] Varimo E, Saastamoinen LK, Ratto H, et al. New users of antipsy-
chotics among children and adolescents in 2008-2017: a nation-
wide register study. Front Psychiatry. 2020;11:316.

[4] Chen W, Cepoiu-Martin M, Stang A, et al. Antipsychotic prescrib-
ing and safety monitoring practices in children and youth: a
Population-Based study in Alberta, Canada. Clin Drug Investig.
2018;38(5):449–455.

[5] Dinnissen M, Dietrich A, van der Molen JH, et al. Prescribing anti-
psychotics in child and adolescent psychiatry: guideline adher-
ence. Eur Child Adolesc Psychiatry. 2020;29(12):1717–1727.

[6] Nesvåg R, Hartz I, Bramness JG, et al. Mental disorder diagnoses
among children and adolescents who use antipsychotic drugs.
Eur Neuropsychopharmacol. 2016;26(9):1412–1418.

[7] Olfson M, King M, Schoenbaum M. Treatment of young people
with antipsychotic medications in the United States. JAMA
Psychiatry. 2015;72(9):867–874.

[8] Vanbronkhorst SB, Roberts DE, Edwards EM, et al. Diagnosis and
use of psychotherapy among children and adolescents prescribed
antipsychotics. J Psychiatr Pract. 2018;24(5):323–330.

[9] Rettew DC, Greenblatt J, Kamon J, et al. Antipsychotic medication
prescribing in children enrolled in medicaid. Pediatrics. 2015;
135(4):658–665.

[10] Chow ES, Zangeneh-Kazemi A, Akintan O, et al. Prescribing practi-
ces of quetiapine for insomnia at a tertiary care inpatient child
and adolescent psychiatry unit: a continuous quality improve-
ment project. J Can Acad Child Adolesc Psychiatry. 2017;26(2):
98–103.

[11] Salda~na SN, Keeshin BR, Wehry AM, et al. Antipsychotic polyphar-
macy in children and adolescents at discharge from psychiatric
hospitalization. Pharmacotherapy 2014;34(8):836–844.

[12] Patten SB, Waheed W, Bresee L. A review of pharmacoepidemio-
logic studies of antipsychotic use in children and adolescents.
Can J Psychiatry. 2012;57(12):717–721.

[13] Verdoux H, Pambrun E, Cortaredona S, et al. Antipsychotic pre-
scribing in youths: a french community-based study from 2006 to
2013. Eur Child Adolesc Psychiatry. 2015;24(10):1181–1191.

[14] Bobo WV, Cooper WO, Stein CM, et al. Antipsychotics and the
risk of type 2 diabetes mellitus in children and youth. JAMA
Psychiatry. 2013;70(10):1067–1075.

[15] Cicala G, Barbieri MA, Santoro V, et al. Safety and tolerability of
antipsychotic drugs in pediatric patients: Data from a 1-Year nat-
uralistic study. Front Psychiatry. 2020;11:152.

[16] Krause M, Huhn M, Schneider-Thoma J, et al. Efficacy, acceptabil-
ity and tolerability of antipsychotics in patients with schizophre-
nia and comorbid substance use. A systematic review and Meta-
analysis. Eur Neuropsychopharmacol. 2019;29(1):32–45.

[17] Mart�ınez-Ortega JM, Funes-Godoy S, D�ıaz-Atienza F, et al. Weight
gain and increase of body mass index among children and ado-
lescents treated with antipsychotics: a critical review. Eur Child
Adolesc Psychiatry. 2013;22(8):457–479.

[18] Vitiello B, Correll C, van Zwieten-Boot B, et al. Antipsychotics in
children and adolescents: increasing use, evidence for efficacy
and safety concerns. Eur Neuropsychopharmacol. 2009;19(9):
629–635.

[19] Barnes TR, Paton C. Antipsychotic polypharmacy in schizophrenia:
benefits and risks. CNS Drugs. 2011;25(5):383–399.

[20] Olashore AA, Rukewe A. Polypharmacy among children and ado-
lescents with psychiatric disorders in a mental referral hospital in
Botswana. Pharmacotherapy. 2014;34(8):836–844.

[21] Rubin DM, Kreider AR, Matone M, et al. Risk for incident diabetes
mellitus following initiation of second-generation antipsychotics
among medicaid-enrolled youths. JAMA Pediatr. 2015;169(4):
e150285:

[22] Constantine RJ, Boaz T, Tandon R. Antipsychotic polypharmacy in
the treatment of children and adolescents in the fee-for-service
component of a large state medicaid program. Clin Ther. 2010;
32(5):949–959.

[23] Kreider AR, Matone M, Bellonci C, et al. Growth in the concurrent
use of antipsychotics with other psychotropic medications in
medicaid-enrolled children. J Am Acad Child Adolesc Psychiatry.
2014;53(9):960–970.e2.

[24] Lohr WD, Creel L, Feygin Y, et al. Psychotropic polypharmacy
among children and youth receiving medicaid, 2012-2015. JMCP.
2018;24(8):736–744.

[25] Medhekar R, Aparasu R, Bhatara V, et al. Risk factors of psycho-
tropic polypharmacy in the treatment of children and adolescents
with psychiatric disorders. Res Social Adm Pharm. 2019;15(4):
395–403.

[26] Dosreis S, Yoon Y, Rubin DM, et al. Antipsychotic treatment
among youth in foster care. Pediatrics. 2011;128(6):e1459-
66–e1466.

[27] Kowatch RA, Fristad M, Birmaher B, Child Psychiatric Workgroup
on Bipolar Disorder, et al. Treatment guidelines for children and
adolescents with bipolar disorder. J Am Acad Child Adolesc
Psychiatry. 2005;44(3):213–235.

[28] Barbui C, Nos�e M, Mazzi MA, et al. Persistence with polypharmacy
and excessive dosing in patients with schizophrenia treated in
four European countries. Int Clin Psychopharmacol. 2006;21(6):
355–362.

NORDIC JOURNAL OF PSYCHIATRY 21



[29] Burcu M, Zito JM, Safer DJ, Magder LS, et al. Concomitant use of
atypical antipsychotics with other psychotropic medication
classes and the risk of type 2 diabetes mellitus. J Am Acad Child
Adolesc Psychiatry. 2017;56(8):642–651.

[30] De Hert M, Detraux J, van Winkel R, et al. Metabolic and cardio-
vascular adverse effects associated with antipsychotic drugs. Nat
Rev Endocrinol. 2011;8(2):114–126.

[31] McIntyre RS, McCann SM, Kennedy SH. Antipsychotic metabolic
effects: weight gain, diabetes mellitus, and lipid abnormalities.
Can J Psychiatry. 2001;46(3):273–281.
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