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Abstract

Introduction: Bipolar disorder (BD) hospitalization rates in children and adolescents
vary greatly across place and over time. There are no population-based studies on
youth BD hospitalizations in Spain.

Methods: We identified all patients aged 10-19 hospitalized due to BD in Spain be-
tween 2000 and 2021, examined their demographic and clinical characteristics, and
assessed temporal trends in hospitalizations - overall and stratified by age and pres-
ence of additional psychiatric comorbidity. We used Joinpoint regressions to identify
inflection points and quantify whole-period and annual percentage changes (APCs)
in trends.

Results: Of 4770 BD hospitalizations in 10-19-year-olds between 2000 and 2021
(average annual rate: 4.8 per 100,000), over half indicated an additional psychiat-
ric comorbidity, most frequently substance abuse (62.2%), mostly due to cannabis
(72.4%). During the study period, admissions increased twofold with an inflection
point: Rates increased annually only between 2000 and 2008, for APCs 34.0% (95%
confidence interval: 20.0%, 71.1%) among 10-14-year-olds, 10.3% (6.4%, 14.3%)
among 15-19-year-olds, and 15.5% (11.5%, 22.7%) among patients with additional
psychiatric comorbidity. Between 2009 and 2021, rates decreased moderately among
10-14-year-olds - APC: -8.3% (-14.1%, -4.4%) and slightly among 15-19-year-olds
without additional psychiatric comorbidity - APC: -2.6(-5.7, -1.0), remaining largely
stable among 15-19-year-olds overall.

Conclusions: Recent trends in hospitalization due to BD in 10-19-year-olds in Spain
indicate salient increases in the early 2000s - especially among (i) patients aged
10-14 (decreasing moderately after 2009 among 10-14-year-olds and plateauing
among 15-19-year-olds) and (ii) patients with additional psychiatric comorbidity (i.e.,
cannabis use disorder). These findings suggest links with recent changes in clinical

practices for children and recent trends in substance use among Spanish youth.
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1 | INTRODUCTION

Bipolar disorder (BD) is a chronic psychiatric disorder characterized
by altered mood including episodes of mania or hypomania and de-
pression.t In a significant proportion of cases, BD onset occurs be-
fore adulthood and can significantly impair development, behavior,
and functioning, increasing risk of disability due to academic and
legal problems.? In addition, BD is associated with a 50-fold increase
in juvenile suicide attempt rates and a 40-fold increase in juvenile
suicide mortality risk.® Understanding mental healthcare resource
use among children and adolescents diagnosed with BD is critical
to guide resource allocation and for appropriate access to care and
recovery.

Examining hospitalizations due to BD among children and
adolescents and monitoring their temporal trends can support
healthcare planning and enhance understanding of population-
level determinants of BD incidence and severity. Population-based
studies of hospital admissions due to BD in this age group indicate
marked between-country variation: studies examining BD hospi-
talizations among children and adolescents have found rates in
the United States to be around 10-fold higher than in Australia
and New Zealand* and around 100-fold higher than in England and
Germany,*” with particularly diverging rates in very young children
(i.e., aged 5-9). Cross-country variations in prevalence and admis-
sions due to BD among children and adolescents probably reflect
differences in the distribution of population determinants of BD
incidence and hospitalization as well as, perhaps more importantly,
in diagnostic practices.*® While it is generally accepted that BD
onset can occur during adolescence, there is scientific debate
regarding validity of pediatric BD diagnoses among pre-pubertal
patients.” Changes in diagnostic practices over the last three de-
cades, such as adoption of BD diagnosis for children presenting
with chronic irritability, aggressive outbursts, or ultradian mood
cycles, may have led to an artificial inflation of the prevalence of
BD in children.8~! Of note, recent changes in conceptualization of
BD in children were initially proposed in the United States in the
mid-1990s and have since expanded unevenly across the globe.!?
Accordingly, country-specific studies of BD admissions among
children and adolescents are required for healthcare planning and
causal hypothesis generation.

Recent increases in hospitalizations due to BD among children
and adolescents have been described in population-based studies
from the United States, where several reports indicate steady in-

13-16 and Europe, where

creases in admissions since the mid-90s,
increases have been noted in Denmark (fourfold increase between
1995 and 2010)," Germany (18% increase between 2008 and
2013),*8 and Portugal (fourfold increase between 2000 and 2015).*
Importantly, interpretation of trends in admissions due to BD in this
age group is also challenging, as temporal variations may reflect a
combination of changes over time in diagnostic practices, true prev-
alence or severity of the disorder, and its population-level causes.
An additional question with implications for healthcare planning
and causal hypothesis generation is whether the average age at BD

diagnosis among children and adolescents has decreased over re-
cent years.

In Spain, no studies have obtained population-based estimates
of rates of admission due to BD among children and adolescents nor
have hospitalization trends over time been examined. Here, we de-
scribe characteristics and hospital resource use of BD admissions
in 10-19-year-olds in Spain between 2000 and 2021 and analyze

temporal trends overall and by age.

2 | METHODS
2.1 | Datasource

We conducted a population-based study based on Spain's Hospital
Minimum Basic Data Set (CMBD-H), a nationwide mandatory regis-
try of all acute hospital admissions maintained by Spain's Ministry
of Health. CMBD-H includes data on >90% of hospital admissions
and is thus considered nationally representative. For each hospi-
talization, CMBD-H includes the following information: date and
type of admission (i.e., elective vs. non-elective), demographic char-
acteristics (age and sex), date of and destination after discharge
(e.g., in-hospital death), cost of stay in euros (calculated based on
diagnostic-related groups), and clinical information consisting of a
primary diagnosis and up to 19 additional diagnoses and up to 20
clinical procedures. All information is coded in hospitals prior to
discharge according to the International Classification of Diseases,
9th (before 2016) or 10th revision (from 2016 onwards), Clinical
Modification (i.e., ICD-9-CM or ICD-10-CM). Denominator data,
used for the calculation of rates, come from Spain's ongoing census
and were obtained from Spain's National Institute of Statistics. As

these data are de-identified, informed consent was not required.

2.2 | Study population and variables

We selected all hospital admissions due to BD of individuals aged
10-19 years in Spain between 2000 and 2021. Selection was based
on presence of the following ICD-9-CM codes as primary reason
for admission: 296.0 (bipolar | disorder, single manic episode), 296.1
(Manic disorder recurrent episode), 296.4 (bipolar | disorder, most
recent episode [or current] manic), 296.5 (bipolar | disorder, most re-
cent episode [or current] depressed), 296.6 (bipolar | disorder, most
recent episode [or current] mixed), 296.7 (bipolar | disorder, most
recent episode [or current] unspecified), or 296.8 (Other and un-
specified BDs); or of ICD-10-CM codes F30 (Manic episode) or F31
(BD). Additional variables retrieved included sex and age in years at
admission, type of admission, BD episode polarity (i.e., mania, de-
pression, mixed, or unspecified, as detailed in Table S1); additional
psychiatric diagnoses (as detailed in Table S2); presence of suicidal
ideation at admission; presence of recorded family psychiatric his-
tory; in-hospital mortality; and hospital resource use (length and
cost of stay).
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2.3 | Analyses

We first performed descriptive analyses of the demographic and
clinical characteristics of the study population, overall and by age
group (10-14 and 15-19 years) - using mean and standard deviation
or median and interquartile range for continuous variables and abso-
lute and relative frequency for categorical variables. We conducted
stratified descriptive analyses to examine differences in average
hospital stay duration and direct medical costs per admission across
age group and between individuals admitted due to BD with and
without additional psychiatric disorders.

Then, we obtained annual admission rates due to BD between
2000 and 2021 per 100,000 individuals aged 10-19 years. To exam-
ine temporal trends, we implemented Joinpoint regression models
- a class of generalized linear models that assumes a Poisson distri-
bution. This method allows for the identification of inflection points
(year) where there is a significant trend change via a series of Monte
Carlo permutation tests as well as for the quantification of the an-
nual percentage change (APC) between consecutive years and the
average annual percentage change (AAPC) over the whole period,
with 95% confidence intervals (95% Cls). Trends were assessed for
the overall study population and for subgroups defined by age group
and presence of additional psychiatric diagnoses.

Last, linear regression models were used to quantify potential
variations over time in the average age at discharge controlling for
sex, calculating coefficients () and 95% Cls. Analyses were con-
ducted using Stata version 17 and Joinpoint Regression Program,
Version 5.0.2.

3 | RESULTS

Between 2000 and 2021, there were 4770 hospital admissions due
to BD among individuals aged 10-19years - accounting for 4% of
child and adolescent psychiatric admissions. There were an aver-
age annual 218 hospital admissions due to BD in individuals aged
10-19years - 30 among individuals aged 10-14years and 188
among individuals aged 15-19years, for an annual hospitalization
rate of 4.8 BD admissions per 100,000 population aged 10-19 years
- 1.33 BD admissions per 100,000 population aged 10-14 years, and
8.08 BD admissions per 100,000 population aged 15-19 years.
Table 1 shows the demographic and clinical characteristics of
hospitalizations due to BD in 10-19-year-olds in Spain, between
2000 and 2021 (overall and by age group). Most hospitalizations cor-
responded with male children and adolescents (mean age 16years),
admitted following emergency room visits, and diagnosed with
acute manic episode. Notably, younger patients were less likely to
be admitted due to manic episode and to have comorbidity due to
substance use disorders, and more likely to be admitted due to un-
specified BD and to have comorbidity due to ADHD, conduct disor-
der, or intellectual disability. Figure S1 represents the proportion of
admissions indicating acute manic episode by age: mania cases were
relatively uncommon in patients aged <15, and thereafter increased

TABLE 1 General characteristics of hospital admissions for
bipolar disorder in children and youth (10-19 years).

N (%) 10-14years 15-19years
Number of 4770 654 (13.7) 4116 (86.3)
admissions
Female sex 2051 (43.0) 290 (44.3) 1761 (42.8)
Age, median (P25, 17 (16, 18) 13 (12, 14) 18 (16, 19)
P75)
Type of admission
Non-elective 3725 (78.2) 379 (58.1) 3346 (81.4)
Elective 1039 (21.8) 273 (41.9) 766 (18.6)
Bipolar index diagnosis
Manic episode 3298 (69.1) 357 (54.6) 2941 (71.4)
Depressive 280(5.9) 26 (4.0) 254 (6.2)
episode
Mixed episode 457 (9.6) 106 (16.2) 351 (8.5)
Unspecified 735(15.4) 165 (25.2) 570(13.9)
Psychiatric 2642 (55.4) 341 (52.1) 2301 (55.9)
comorbidity present
Substance abuse 1655 (62.6) 37 (10.9) 1618 (70.3)
Cannabis 1198 (72.4) 17 (46.0) 1181 (51.3)
Personality 306 (11.6) 12 (3.5) 294 (12.8)
disorders
Intellectual 292 (11.0) 77 (22.6) 215(9.3)
disability
Attention deficit 240 (9.1) 103 (30.2) 137 (6.0)
hyperactivity
disorder
Conduct disorders 198 (7.5) 74 (21.7) 124 (5.4)
Generalized 162 (6.1) 66(19.4) 96 (4.2)
developmental
disorder
Suicidal ideation 107 (2.2) 19 (2.9) 88(2.1)
Family history 941 (19.7) 172 (26.3) 769 (18.7)
of mental health
problems
In-hospital mortality 4(0.1) 0 4(0.1)
Stay of lengths, 15 (8, 25) 13 (5, 22) 15 (8, 25)
median(P25, P75)
Average cost per 6670 6828 6645
discharge (€)
Average annual 1,446,218 202,968 1,243,250

cost (€)

with age. Importantly, one in two hospitalized BD patients aged
10-19 had an additional psychiatric diagnosis (i.e., comorbidity).
Figure S2 represents the distribution of psychiatric comorbidities
in the study population. Substance abuse was the most diagnosed
comorbid psychiatric disorder (62.6%), and cannabis was the most
frequently reported substance. Around 11% of hospitalized BD
patients aged 10-19 had a diagnosis of personality disorder, an ad-
ditional 11% had intellectual disability, and roughly 6% had both di-
agnoses of substance abuse and personality disorder.
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During the study period, admissions due to any psychiatric dis-
order (i.e., ICD-9-CM and ICD-10-ES Chapter 5 codes) increased in
Spain from 78 per 100,000 population aged 10-19years in 2000
to 186 in 2021, which represents an average annual 2.6% (95% Cl:
2.0%, 3.3%) increase (Figure 1). BD admission rates increased from
2.64 to 5.05 cases per 100,000 population aged 10-19years, for
an average annual 3.2% (1.4%, 4.9%) change. The Joinpoint method
identified one inflection point in the trend in 2008: BD admission
rates in 10-19-year-olds increased between 2000 and 2008 - for
an annual percent change (APC) of 12.2% (7.8%, 16.8%), and subse-
quently decreased unsteadily between 2008 and 2021 - for an APC
of -2.0% (-3.6%, -0.4%).

Temporal variations were particularly remarkable for BD pa-
tients aged 10-14years. In this age group, BD admissions increased
threefold between 2000 and 2021, from 0.23 to 0.79 per 100,000
population; for an average annual 5.9 (2.0%, 12.6%) change, the APC
for the 2000-2008 period was 34.0% (13.0%, 58.9%), and the APC
for the 2008-2021 period was -8.3% (-13.2%, -3.2%). Among BD
patients aged 15-19years, BD admissions doubled between 2000
and 2021, from 4.61 to 9.44 per 100,000 population - for an average
annual 3.5% (2.5%, 5.0%) change. In this age group, the APC for the
2000-2008 period was 10.3% (6.4%, 14.3%), and the APC for the
2008-2021 was -0.5% (-1.9%, 1.0%,; Figure 1).

Trends over time in BD admissions in 10-19-year-olds were dif-
ferent between patients with and without additional psychiatric
comorbidity, as depicted in Figures 2 and 3. Among patients with
BD and at least one additional psychiatric disorder, admission rates
went up from 1.00 to 3.17 cases per 100,000 population aged 10-19
between 2000 and 2021, for an average annual 5.6% (4.4%, 7.5%)
increase. The Joinpoint method identified one inflection point in the
trend in 2008: rates increased between 2000 and 2008, for an APC
of 15.5% (11.5%, 22.7%), and subsequently stabilized between 2008
and 2021, for an APC of -1.2% (-3.4%, 0.7%; Figure 2).

Among patients with BD and no additional psychiatric comorbid-
ity, on the contrary, admission rates were roughly similar in 2000 and

20+ 2005

-
(8]
1

r 150

100

o
I

50

BD hopitalizations per 100,000 population
>
1
Psychiatric disorder hospitalizations per 100,000 populati

04 Y
T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Year
—— Bipolar disorder 10-14y— —Bipolar disorder 15-19y =—Bipolar disorder 10-19y=== Psychiatric disorder

FIGURE 1 Trends in prevalence of hospital admissions due to
any psychiatric disorder and to bipolar disorder among individuals
aged 10-19 years between 2000 and 2021 in Spain. One inflection
point was identified in 2008 via the Joinpoint method.

2021 (1.63 and 1.88 per 100,000 population aged <19, respectively),
for an annual average 0.2% (-1.4%, 1.9%) change. Rates were not
stable, however, and the Joinpoint method identified one inflection
point in the trend in 2008: rates increased between 2000 and 2008,
for an APC of 7.7% (3.0%, 21.9%), and subsequently decreased be-
tween 2008 and 2021 for an APC of -4.2% (-8.0%, -2.2%; Figure 3).

Stratification by both age group and presence of psychiatric
comorbidity revealed further differences across subgroups, as also
shown in Figures 2 and 3 - with largest increases driven by trends
in patients with BD and comorbidity. In BD patients aged 15-19
without comorbidity, admission rates were roughly similar in 2000
and 2021 (2.78 and 3.58 per 100,000, respectively). Rates were not
stable over time: there was an initial increase, for a 2000-2007 APC
of 7.5% (2.8%, 23.1%), and a mild subsequent decrease, for a 2007-
2021 APC of -2.6% (-5.7%, -1.0%,; Figure 3). In BD patients aged
15-19 with comorbidity, however, rates went up threefold between
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FIGURE 2 Trends in prevalence of hospital admissions due
to bipolar disorder including at least one additional psychiatric
comorbidity among individuals aged 10-19 between 2000 and
2021 in Spain.
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FIGURE 3 Trends in prevalence of hospital admissions due to
bipolar disorder without additional psychiatric comorbidity among
individuals aged 10-19 between 2000 and 2021 in Spain.
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2000 and 2021, from 1.83 to 5.86 admissions per 100,000, respec-
tively, for an average annual 5.2% (4.1%, 6.6%) increase. An initial in-
creasing trend between 2000 and 2012, for an APC of 10.6% (8.4%,
14.4%), was followed by relative stability of annual admissions be-
tween 2012 and 2021 - APC: -1.7% (-5.3%, 1.0%; Figure 2).

In BD patients aged 10-14 without comorbidity, admission rates
were also similar in 2000 and 2021 (0.23 and 0.24 per 100,000, re-
spectively). The 2000-2013 initial increase - APC of 11.3% (6.2%,
22.3%) was followed by a marked 2013-2021 decrease - APC of
-20.8% (-35.8%, -13.1%; Figure 3). In BD patients aged 10-14 with
comorbidity, on the contrary, rates went up 10-fold between 2000
and 2021, from 0.05 to 0.55 admissions per 100,000, respectively,
for an average annual 8.6% (2.0%, 23.9%) increase. There was a re-
markable increase in admissions between 2000 and 2008, for an
APC of 39.6% (16.7%, 164.4%), followed by a 2008-2021 decline
- APC: -6.9% (-15.3%, -1.7%; Figure 2). Table 2 includes rates of
BD admission per 100,000 population aged 10-19years for years
2000 and 2021, the resulting AAPC, as well as APC for the temporal
trends identified via the Joinpoint method, overall, by age group, and
by presence of comorbidity.

Mean age of patients aged 10-19 years admitted due to BD in
Spain decreased over the last two decades; while in 2000 the aver-
age age at discharge was 17.6, by 2021 the average age at discharge
17.0years - non-linear =-0.009 [-0.019, 0.001]. This phenomenon
was particularly salient for patients with an additional psychiatric
disorder, among whom the average age at discharge decreased from
17.9 years in 2000 to 16.9 years in 2021.

Table 3 summarizes the distribution of hospital stay in days and
direct medical costs for BD patients aged 10-19 admitted in Spain
between 2000 and 2021. Hospital stays were somewhat shorter in
patients aged 10-14 than in older counterparts, and the median stay
of 15days was similar in patients with and without psychiatric co-
morbidity, although, in the younger age group, presence of comor-
bidity was associated with longer hospital stay. Each admission due
to BD in 10-19-year-olds incurred an average €6670 in direct medi-
cal costs, with slightly higher costs for younger versus older patients

and for patients with versus without comorbidity.

4 | DISCUSSION

This nationwide population-based study included all hospital admis-
sions due to BD among individuals aged 10-19 years between 2000
and 2021 in Spain. Hospitalizations due to BD in this age group
doubled over the last two decades in Spain, largely due to increases
in admissions between 2000 and 2008 that were mostly driven by
particularly salient increases in admissions among individuals aged
10-14years and among patients with BD and at least one addi-
tional psychiatric disorder. These results enhance our understand-
ing of recent variations in prevalence of and treatment for BD in
10-19-year-olds and should help guide healthcare planning as well
as causal hypothesis generation to enhance treatment and preven-
tion of BD among youth.

TABLE 2 Hospital admissions due to BD among individuals aged 10-19 years between 2000 and 2021 in Spain: admission rates at the beginning and end of the study period, average annual

percentage change for the 2000-2021 period, and annual percentage change for trends identified via the Joinpoint method.
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TABLE 3 Impact of comorbidity on utilization of hospital resources.

Length of stay (days)?
Without
Overall With Comorbidities  comorbidities
Overall 15 (8, 25) 15(8, 25) 15(7, 24)
10-14years 13 (5, 22) 14 (5, 24) 11 (4, 20)
15-19years 15 (8, 25) 15 (8, 25) 15 (8, 25)
2Median (IQR).

PMean +standard deviation.

Overall, between 2000 and 2021, there were 4.6 admissions
due to BD per 100,000 population aged 10-19 in Spain. Similarly
designed studies conducted in other European countries found
somewhat lower estimates, for example, in Germany between 2000
and 2007 (2.5 admissions per 100,000),'® Portugal between 2000
and 2015 (1.2 admissions per 100,000),*? or England between 2000
and 2010 (0.9 admissions per 100,000).° These studies, however,
used 0-19years as age range to define BD admissions and popula-
tion denominators: Inclusion of patients aged 0-10, among whom
BD is extremely rare, could explain overall lower admission rates.
In fact, in Germany in 2007 there were 6.33 admissions due to BD
per 100,000 population aged 15-19, a figure roughly in line with
our results in this age group (studies examining youth BD admis-
sions in Portugal and England did not provide estimates specific to
the 15-19years age group). On the contrary, our results revealed
markedly lower BD admission rates in children and adolescents than
studies from the United States, with estimates ranging between 73
and 100.9 admissions due to child and adolescent BD per 100,000

4513 _in line with prior research highlighting differences

population
between American and European diagnostic and clinical practices re-
garding BD in youth. We found a median hospital stay of 15 days per
BD admission in 10-19-year-olds - similar to studies from Germany
and Portugal. Reported median admission stays for child and ado-
lescent BD in the United Kingdom and the United States, however,
were 34 and 6days, respectively. It seems plausible that differences
in decision to hospitalize patients and in access to alternatives to
hospitalized treatment may partially explain between-country dif-
ferences in admission rates - that is, one possible explanation to this
incongruence is that admission for BD patients in the younger age
groups is reserved for more severe patients in the United Kingdom
than in Spain, Germany, or Portugal, while the severity threshold to
admit a patient may be lower in the United States. All in all, differ-
ences between countries in admissions due to child and adolescent
BD are difficult to interpret given the potential mixture of previously
mentioned cross-country differences in diagnostic practices, dis-
ease prevalence, and healthcare planning and delivery.

In terms of temporal trends, our main finding was that, over the
study period, admissions due to BD in Spain increased globally, from
2.64 to 5.05 admissions per 100,000 population aged 10-19. There
was, notably, an inflection point in temporal trends in 2008 and a
slight decrease in admissions between 2008 and 2021. Temporal
variations in admissions due to BD were more salient among the

Costs®, €

Without
Overall With Comorbidities comorbidities
6670+1501 6836+1532 6465+1436
6828 +1504 6876+1486 6775+1524
6645+1500 6830+1539 6411+1414

youngest age group: while in individuals aged 10-14 admissions due
to BD increased by 34% between 2000 and 2008 and decreased by
8% between 2008 and 2021, and in individuals aged 15-19, there
was only a 10% increase in admissions between 2000 and 2008 and
no variation over the rest of the study period. These results mirror
population-based studies from the United States, where admissions
due to BD among minors increased in the early 2000s and subse-
quently decreased after 2004,2° and from Portugal, where there
was a similar pattern with a 2006 inflection point and subsequent
stabilization and decrease in admissions.?’

Variations in diagnostic practices, with an initial uptake of the
conceptualization of pediatric BD as defined in the late 1990s in the
United States and a subsequent decline in its use in the late 2000s,*3
may partially explain our results. As mentioned, late 1990s changes
in diagnosing practices of BD in early age mainly consisted of use
of BD diagnosis for children presenting with chronic irritability, ag-
gressive outbursts, or ultradian mood cycles.2 %! This hypothesis
is supported by the findings that 2000-2021 temporal variations in
BD admissions (i.e., initial increases and subsequent declines) were
particularly salient among patients aged 10-14 in Spain and that a
large proportion of BD admissions among patients in this age group
were defined as “unspecified” in terms of polarity and included co-
morbidities that can also describe chronic irritability and aggressive-
ness, such as ADHD or conduct disorders. In fact, the vast majority
of admissions specifically indicating manic episode took place in
older patients. Some authors link declines in use of pediatric BD diag-
noses in the late 2000s to (i) emergence of critical literature empha-
sizing validity limitations in these diagnoses and (ii) the emergence
of disruptive mood dysregulation disorder (DMDD), an entity first
included in the 5th edition of the diagnostic and statistical manual of
mental disorders (DSM-5) and partially designed to better describe
chronically irritable children who may be incorrectly labeled with
and treated for BD.??

Changes in psychotropic prescription patterns for children and
adolescents might also have contributed to temporal variations
in BD admissions in this age group. There is evidence that antide-
pressant use in individuals without BD increases risk of subsequent
mania and BD diagnosis.?® Data from the United Kingdom indicate
that antidepressant (i.e., SSRIs) prescription for children and ad-
olescents increased in the late 1990s and early 2000s. However,
between 2003 and 2005, safety warnings due to concerns of a
potential increase in suicide risk following antidepressant initiation
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in children and adolescents were issued by regulating agencies,
leading to a temporary stabilization or decrease in antidepressant
prescription in this age group between 2004 and 2010. Population-
level antidepressant prescription for children and adolescents in the
United Kingdom subsequently bounced back, reaching 2002 levels
in 2014.%* Comparable trends have been reported in Denmark and
the Netherlands, but not Germany or the United States.?® In Spain,
where national data on antidepressant prescription for youth are not
available, a 2005 guideline by the National Agency for Medications
and Healthcare Products? recommended against use of antidepres-
sants for children and adolescents based on limited therapeutic ben-
efits and increased risks of suicidal and aggressive behaviors.

Increasing substance use, especially of cannabis, might also ex-
plain some of the variation specific to subgroups. We found larger
temporal changes in admission rates for BD patients aged 10-19
with versus without psychiatric comorbidity. Of note, the most com-
mon psychiatric comorbidity recorded in our population were sub-
stance use disorders (62.2% of all psychiatric comorbidities - a vast
majority diagnosed based on cannabis use), followed by personality
disorders (11.6%) and intellectual disability (11.0%). Whether sub-
stance use and BD are causally associated is currently under debate.
Importantly, substance use is associated with BD among children and
adolescents in cross-sectional designs?’ and has been identified as a
risk factor for subsequent development of BD in samples of adoles-
cents diagnosed with other mental disorders (e.g., eating disorders,?®
anxiety,29 and ADH Dso). In addition, cannabis use predicts onset of
BD among adults.3%2 Accordingly, a potential role of substance use
explaining recent trends in BD admissions among Spanish youth, and
especially in adolescents given population patterns of substance use
by age, seems intuitive. Representative data indicate that lifetime,
last-year, and frequent uses of illicit substances (i.e., cannabis, co-
caine, and stimulants) in this age group in Spain increased between
1994 and 2004, peaked between 2004 and 2008, and declined
steadily.33'34 For instance, while the prevalence of last-year use of
cannabis, cocaine, and amphetamines among Spanish students aged
14-18 was, respectively, 36.6%, 7.2%, and 4.1% in 2004, by 2014
figures had declined to 25.4%, 2.8%, and 0.9%.%* The distribution of
psychiatric comorbidities we found is at odds with a recent system-
atic review of non-representative cohort studies of child and ado-
lescent BD patients, where attention-deficit-hyperactivity disorder
and oppositional defiant disorder were diagnosed in 60% and 47% of
patients, respectively.>® This systematic review, however, has been
criticized because (i) included studies were not representative, but
instead corresponded to highly specialized psychiatric centers and,
as stated by authors, may be “prone to a selection bias” - yielding
comparisons with our results difficult to interpret; and (ii) its authors
did not include recent changes in BD diagnoses in children as a po-
tential explanation to their findings.

Lastly, even though there was a slight spike in admissions due to
BD in 10-19-year-olds following the initial onset of the COVID-19
pandemic, it is important to note that the pandemic seemingly had
a larger impact on pediatric mental health admissions due to other
reasons (i.e., suicidal ideation, non-suicidal self-injury, and suicidal

behaviors).‘n""'37 According to our data source, annual admissions due
to mental health disorders per 100,000 population aged 10-19 years
increased from 132 in 2020 to 186 in 2021.

The main strength of our study is that data come from a nation-
wide population-based electronic health record. Because Spain's
tax-funded national health system provides universal healthcare
at no cost to everyone living in Spain, selection bias due to lack of
access to hospital care is unlikely. This study also has limitations.
First, data quality depends on the accuracy of clinical coding of
clinical-administrative databases. The CMBD-H registry, however,
is mandatory and subject to periodic audits of data quality. Second,
because data are obtained at the hospital admission level, conclu-
sions regarding population-level prevalence of BD should not be
drawn - although variations in hospitalizations should somewhat
reflect variations in population prevalence or severity - given the
abovementioned focus of Spain's health system on ensuring eq-
uity in access to care. Notably, while there are no available data on
population-level prevalence of BD among children and adolescents
in Spain, data from Spain's National Health Survey indicate that prev-
alence of common mental disorders (i.e., depression or anxiety) in
the population aged 0-14 years in Spain has followed a similar trend
to that of BD admissions - increasing from 0.82 cases per 100,000
population in 2006 to 1.0 in 2010, and subsequently decreasing to
0.60in 2017.

In conclusion, between 2000 and 2021 in Spain, there was a
twofold increase in the annual admission rate of individuals aged
10-19years due to BD. This increase was largely circumscribed to
the 2000-2008 period and more salient among individuals aged
10-14 and, most importantly, BD patients with at least one addi-
tional psychiatric diagnosis. These findings may be partially ex-
plained by recent changes in BD diagnostic practices, especially for
younger patients, and trends in substance use among Spanish youth,
as the most frequent comorbidity was substance use disorder, and

the most frequent substance used was cannabis.
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