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Abstract

Objective: To describe national annual prescribing patterns of stimulant, antidepressant, and antipsychotic medications to
young people.

Methods: Prescriptions for three commonly prescribed psychotropic classes (stimulants, antidepressants, and antipsychotics) to
young people aged 3-24 years were analyzed from the IMS LifeLink LRx National Longitudinal Prescription database
(n=6,351,482). Denominators were adjusted to generalize estimates to the U.S. population. Comparisons are presented of per-
centages filling >1 prescription of each medication class during the study year stratified by patient sex, age, and prescriber specialty.
Results: The total annual percentage of prescriptions filled by youth for any of the three medication classes was by age 3-5
years (0.8%), 6-12 years (5.4%), 13—18 years (7.7%), and 19-24 years (6.0%). Stimulant use was highest for older children
(age 11=5.7%). Antidepressant use tended to increase with age and was highest for young adults (age 24 =4.8%). Annual
antipsychotic prescription percentages were lower than antidepressant or stimulant percentages for all age groups, with a peak
in adolescence (age 16=1.3%). Annual stimulant and antipsychotic percentages for males were higher than corresponding
percentages for females, but converged for young adults. Psychiatrists and child psychiatrists accounted for most of the
prescriptions of antidepressants (22.2%-53.2%) and antipsychotics (51.7%—-70%), but fewer of the stimulant prescriptions
(30.4%-36.2%).

Conclusions: The age and sex distribution of stimulants and antidepressants among young people is broadly consistent with
known epidemiologic patterns of their established indications for attention-deficit/hyperactivity disorder, anxiety, and depression.
The pattern of antipsychotics may reflect the heterogeneity of disorders and conditions treated with this medication class.
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Introduction

STIMULANTS, ANTIDEPRESSANTS, AND ANTIPSYCHOTICS are im-
portant psychopharmacological treatments for young people.
Based on randomized controlled trials, stimulant medications are
well established for the treatment of attention-deficit/hyperactivity
disorder (ADHD) (The MTA Cooperative 1999; Chan et al. 2016).
Antidepressant medications are generally supported for the treat-
ment of anxiety and depressive disorders (Bridge et al. 2007;
March et al. 2007; Walkup et al. 2008; Cipriani et al. 2016). Last,
antipsychotic medications demonstrate efficacy in schizophrenia
(Sikich et al. 2008; Schimmelmann et al. 2013; Harvey et al. 2016),

bipolar disorder (Correll et al. 2010; Vitiello et al. 2012), and
clinical aggression in youth with and without autism (Shea et al.
2004; Reyes et al. 2006; Scotto Rosato et al. 2012; Aman et al.
2014; Gadow et al. 2014; Pringsheim et al. 2015).

There is growing interest regarding the alignment of psycho-
tropic medication prescribing patterns with the epidemiology of
common childhood psychiatric conditions. For example, concerns
exist regarding rising use of prescribed pharmacological agents for
youth (Olfson et al. 2010, 2014a), particularly in young children
(Zito et al. 2000; Olfson et al. 2010) in the United States. Con-
currently, epidemiological studies raise concerns over potential
undertreatment of ADHD in school-aged children (Jensen et al.
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1999) and depression in youth (Libby et al. 2009). Together, these
lines of research raise questions regarding the appropriateness of
psychotropic medication prescribing for youth.

The American Association of Pediatrics has provided guide-
lines for assessment and treatment of ADHD (Cheung et al. 2007)
and depression (Subcommittee on Attention-Deficit/Hyperactivity
Disorder 2011) in pediatric practice. For many youth, pediatricians
and other primary care physicians are their sole source of mental
health treatment. Previous work has narrowly examined the ques-
tion of medical specialties and prescribing practices. For example,
past research has examined antipsychotic prescriptions and the
psychiatric specialties who prescribe them (Olfson et al. 2006,
2015a), as well as the distribution of outpatient mental health di-
agnoses among medical specialties (Olfson et al. 2014a). Little is
known about prescribing patterns of stimulants and antidepres-
sants, particularly by nonpsychiatric specialties, such as pediatrics.
Much of previous work has been based on single payer, non-
composite data sources (Olfson et al. 2006, 2015a). An under-
standing of the extent to which different physician specialties,
including pediatrics, psychiatry, child and adolescent psychiatry,
and others, prescribe psychotropic medications to young people
would help characterize their respective roles in the community
treatment of mental health conditions and potentially identify op-
portunities for rebalancing prescribing practices.

Despite considerable interest in psychotropic medication pre-
scribing to younger populations in the United States, our knowl-
edge remains fragmented. Although some analyses have focused on
individual drug classes, notably stimulants and antipsychotics
(Zuvekas and Vitiello 2012; Olfson et al. 2015a), less attention has
been devoted to comparing and contrasting filled prescriptions of
these psychotropic medication classes by sex and single year of
age, or included more than one class of medication.

We analyzed the national distribution of stimulant, antide-
pressant, and antipsychotic prescriptions by single year of age,
age group, sex, and physician specialty type using national pre-
scribing claims from all payment sources. These results build on
earlier descriptive analyses of individual drug classes (Olfson
et al. 2015a, 2016) and separate analyses of publicly and pri-
vately insured populations to generate a combined analysis of
public, private, and out-of-pocket claims (Olfson et al. 2010).
Framing this analysis in an age-related context provides an
opportunity to evaluate the extent to which national pharmaco-
logical treatment patterns map onto known national epidemio-
logic prevalence, age, and sex distributions of common mental
disorders of young people.

Methods
Data sources

Data were acquired from the 2008 IMS LifeLink LRx Long-
itudinal Prescription database (n =6,351,482) and the 2008 Medical
Expenditure Panel Survey (MEPS) (Agency for Healthcare Re-
search and Quality 2015). The IMS LifeLink LRx database pro-
vided data from filled prescriptions for psychotropic medications
by prescriber specialty, sex, and age, as well as the total population
covered by the database by sex and age.

The LifeLink LRx data contain deidentified individual pre-
scriptions from ~ 33,000 retailers. The IMS data captured the
majority of all retail prescriptions in the United States and were
nationally representative with respect to age, sex, and payment
source. Given the deidentified nature of the data source, these an-
alyses were determined to be exempt from IRB approval.
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Design and analytic sample

A population-level retrospective observational study was per-
formed of filled prescriptions for selected common psychotropic
medication prescriptions (stimulants, antidepressants, and anti-
psychotics) in U.S. youth between 3 and 24 years of age.

Variable construction

Youth were divided by sex and into four age groups: younger
children (3-5 years), older children (6-12 years), adolescents
(13-18 years), and young adults (19-24 years). Medication groups
included stimulants (any methylphenidate or amphetamine salt
compounds), antidepressants (selective serotonin reuptake inhibi-
tors and atypical antidepressants), and antipsychotics (first and
second generation). Other psychiatric medications such as mood
stabilizers (anticonvulsants), tricyclic antidepressants, and benzo-
diazepines were not examined given their common use for non-
psychiatric conditions. Medication prescribing was defined as the
percentage of individuals who filled at least one prescription of that
class at a pharmacy during the study year. The final study popu-
lation included youth who filled a prescription for at least one of the
three medication classes during the study year at a retail or mail
order pharmacy.

Statistical analysis

To account for individuals who did not fill a prescription, the
IMS database denominators were adjusted using the MEPS data
(Olfson et al. 2015b). This estimation allows the IMS prescription
data to yield annual medication prescribing percentages for the U.S.
population of young people.

We estimated the total percent of youth, for each age group,
who were prescribed any of these three psychotropic medications.
We also calculated the percentage who were prescribed each of the
three classes by age group and sex for the study year. Percentages of
filling of each psychotropic medication class by single year of age
and by sex were plotted separately. Finally, separate analyses es-
timated the distribution of total prescriptions for each psychotropic
class by prescriber type: pediatrics, psychiatry, child psychiatry,
and other specialties (all other remaining specialties).

Results
National estimates for the study population

The 2008 IMS LRx database included 131,291 younger children,
2,140,289 older children, 2,163,202 adolescents, and 1,916,700
young adults who filled =1 stimulant, antidepressant, or antipsy-
chotic prescription (total n=6,351,482). If these figures are pro-
jected to the national population, they would represent ~ 209,000
(0.8%) young children, 3.4 million (5.4%) older children, 3.4
million (7.7%) adolescents, and 3.0 million (6.1%) young adults
who filled at least once prescription for one or more of the three
psychotropic medication classes (Table 1).

Patterns of major psychotropic medication
prescriptions by age and sex

The percentages of young people who filled psychotropic
prescriptions were determined by single year of patient age and
medication class (Fig. 1). Stimulant prescription percentages were
highest in the older children group, peaking at 11 years of age
(5.7%). Antidepressants tended to increase from age 3-13 years
with a more rapid increase when older than 14 years. In each age
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TABLE 1. ANNUAL PREVALENCE ESTIMATES OF ANY
STIMULANT-, ANTIDEPRESSANT-, OR ANTIPSYCHOTIC-FILLED
PRESCRIPTIONS (ONE OR GREATER) BY PATIENT
AGE GROUP AND SEX, UNITED STATES, 2008

Age (years)

3-5 6-12 13-18 19-24
U.S. population % % % %
With selected common 0.8 54 7.7 6.0
psychotropic prescription
in year
Males 1.1 9.0 8.8 4.6
Females 0.5 4.0 6.6 7.6

IMS LifeLink® Information Assets-LRx Longitudinal Prescription
Database, 2008, IMS Health Incorporated.

group, the percentage of young people who filled antipsychotic
prescriptions was lower than the percentages who filled stimulant
or antidepressant medications. The percentage of prescribed anti-
psychotics peaked at 16 years of age (1.3%).

Table 2 presents these results segmented by developmental
stages, including young children (3-5 years), older children (6-12
years), adolescents (13—18 years), and young adults (19-24 years).
Figure 2 displays the percentages of young people filling at least
one psychotropic prescription by single year for age, sex, and
medication class. When separated by sex, the percentage of males
who filled stimulant prescriptions sharply increased from age 4-11
years, sharply decreased from age 1218 years, and slowly declined
thereafter. Prescriptions of stimulants for females demonstrated a
similar trend with a lower amplitude that merged with male stim-
ulant prescriptions at age 21 years. The percentages of males and
females who filled >1 antidepressant prescription were similar until
the age of 14 years after which there was a sharp increase for fe-
males. Antipsychotic prescription percentages were higher among
males than females until the age of 18 years and began to converge
for young adults.

Psychotropic prescriptions by provider specialty

For each year of age younger than 18 years, pediatricians wrote
the numerically largest percentage of filled stimulant prescriptions

10.00
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Percent of Population with =2 1
Psychotropic Rx Filled
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Age (Years)

Antidepressant Stimulant Antipsychotic

FIG. 1. Percentage of youth with one or greater filled pre-
scription for an antidepressant, stimulant, or antipsychotic by age,
United States, 2008. *IMS LifeLink® Information Assets-LRx
Longitudinal Prescription Database, 2008, IMS Health Incorporated.
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(~43%), and a smaller percentage of antidepressant (~ 13%) and
antipsychotic (~11%) prescriptions (Table 3). Prescriptions for
antipsychotics were fairly evenly distributed among specialties for
younger children with psychiatrists (23%—-28%) and child psychi-
atrists (7%—26%), accounting for a larger share of the older age
groups (Table 3). The residual “‘other specialties” group wrote the
largest percentage of filled antidepressant prescriptions (34%—
70%), followed by psychiatrists (14%—-28%) and child psychiatrists
(7%-26%), to each of the four age groups.

Discussion

Among young people in the United States, the patterns of filled
prescriptions for antidepressants and stimulants are broadly con-
sistent with developmental onsets of the common mental disorders
from early childhood to young adulthood. However, the percent-
ages of young people prescribed stimulant and antidepressant
medications were lower than the known prevalence of corre-
sponding disorders, and the demographic pattern of antipsychotic
prescribing likely represents the heterogeneity of conditions treated
with this class of medications.

Stimulants and ADHD

Consistent with the observations that ~ 80% of lifetime ADHD
is diagnosed in the age range of 4-11 years, the peak increase in
stimulant prescribing occurred between ages of 5 and 11 years
(Kessler et al. 2007). ADHD symptoms, particularly impulsivity
and hyperactively, appear to decrease with age. In accord with the
roughly one-third of children with ADHD who continue to have
symptoms as adults (Kessler et al. 2005; Barbaresi et al. 2013;
Holbrook et al. 2016), there was a decrease in the proportion of
individuals who received stimulants during adolescence and young
adulthood. The higher percentage of males than females who filled
stimulant prescriptions is in line with community epidemiological
studies of the prevalence of ADHD, which is ~2.5 times more
common in boys than girls (Staller and Faraone 2006; Olfson et al.
2016). However, this finding may support ongoing concerns re-
garding underdiagnoses and treatment of ADHD in girls (Quinn
and Madhoo 2014). Interestingly, the convergence of stimulant
prescribing percentages for males and females in their 20s is con-
sistent with the similar prevalence of adult ADHD symptoms in
men and women (Cortese et al. 2016).

While concern exists regarding potential overprescribing of
stimulants (Jensen et al. 1999), our results of stimulant treatment
for older children (4.6%) and adolescents (3.8%) are below pub-
lished national community prevalence estimates of ADHD (8.6%)
(Merikangas et al. 2010). The relatively low stimulant treatment
percentages compared to epidemiological disorder prevalence re-
main, even assuming pharmacologic treatment is only necessary for
those with moderate to severe conditions, ~75% of ADHD cases
(Kessler et al. 2012). Last, our reported percentages are similar to
available studies of stimulant use in youth (Zoéga et al. 2009;
Olfson et al. 2010, 2015c¢).

Antidepressants and mood and anxiety disorders

The prevalence of depression, particularly for females, tends to
increase around the age of 13 years (Costello et al. 2002; Mer-
ikangas et al. 2010). Our observed increase in antidepressants for
adolescents and young adults is consistent with the pubertal risk of
development of mood disorders (Angold and Worthman 1993).
Higher antidepressant prescribing for adolescent and young adult
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TABLE 2. PREVALENCE OF YOUTH WITH ONE OR GREATER FILLED PRESCRIPTION OF SELECTED
CoMMON PsyCHOTROPIC MEDICATION BY CLASS AND SEX, UNITED STATES, 2008
Antidepressant Stimulant Antipsychotic

All Male Female All Male Female All Male Female
Age group % % % % % %o % % %o
Younger children (3-5 years) 0.2 0.2 0.2 0.5 0.8 0.3 0.2 0.3 0.1
Older children (6-12 years) 1.0 1.3 0.8 4.6 6.8 2.5 0.8 1.2 04
Adolescents (13—18 years) 2.8 2.4 3.2 3.7 5.1 2.4 1.2 1.4 1.0
Young adults (19-24 years) 4.0 24 5.6 1.6 1.6 1.6 0.8 0.8 0.8

IMS LifeLink® Information Assets-LRx Longitudinal Prescription Database, 2008, IMS Health Incorporated.

females than males is also in line with the known higher female
than male prevalence of anxiety and depression in this population
(Costello et al. 2005, 2006; Beesdo et al. 2009).

Similar to stimulants and ADHD, gaps exist between the per-
centage of young people prescribed antidepressants and epide-
miological estimates of the prevalence of anxiety and mood
disorders. Adolescent prevalence estimates for depression range
from 4% to 5% (Costello et al. 2005, 2006) and for anxiety dis-
orders in children and adolescents from 15% to 20% (Beesdo et al.
2009). The annual antidepressant prescribing in this population
was 2.8%, which is similar to previously reported rates (Zoéga
et al. 2009; Olfson et al. 2015c). This observed gap remains even
when assuming only those with moderate to severe disease should
receive pharmacologic treatment: 40% of all anxiety disorders
and 60% of depressive disorders in a community sample are at a
moderate to severe level (Kessler et al. 2012). Interestingly, the
percentage of females filling antidepressant prescriptions in-
creased and separated from corresponding male percentages
during the late teens. This pattern reflects a previously reported
association between female sex and treatment seeking for de-
pression (Mojtabai and Olfson 2006).

Antipsychotics and treated disorders

Antipsychotic medications have a wide and heterogeneous set
of off-label and Food and Drug Administration (FDA)-approved
conditions (Reyes et al. 2006; Aman et al. 2014). Combined
lifetime prevalence of psychotic disorders and mood disorders
with related psychoses may reach as high as 3.6%; however, most
of these disorders develop in adolescence or later (Perild et al.
2007). Recent Centers for Disease Control and Prevention esti-
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mates of the prevalence of autism spectrum disorder are as high
as 1.5%, although not all of these youth have irritability, which is
the related target for antipsychotic treatment (Christensen et al.
2016). In our study, annual percentages of filled antipsychotic
prescriptions for younger children, older children, and adolescent
youth were comparatively lower compared with antidepressant
and stimulant medications. Previous research has shown that
FDA-approved indications for antipsychotics (schizophrenia,
bipolar disorder, Tourette’s disorder, and irritability/aggression
associated with autistic disorder) do not account for all of the
antipsychotic prescriptions to young people (Alexander et al.
2011). The observed antipsychotic prescription patterns, which
are similar to past published rates (Zoéga et al. 2009; Olfson et al.
2010, 2015c¢), likely represent a compilation of FDA-approved
conditions, including childhood bipolar disorder, as well as of
evidence-based, but non-FDA approved indications, such as se-
vere behavioral disturbances in ADHD (Reyes et al. 2006; Aman
et al. 2014).

Distribution of psychotropic prescriptions
by prescriber specialty

Consistent with the view that pediatricians include ADHD
treatment within their scope of practice (Stein et al. 2008), they
accounted for a large percentage of stimulant prescribing. An-
tidepressant prescribing was predominately from child and
adolescent or general psychiatrists, and other specialties. This
pattern is different from the treatment of adult depression where
primary care physicians play a predominant role in antide-
pressant prescribing (Olfson et al. 2014b). Low prescribing of
antidepressants by pediatricians is potentially concerning

. Antidepressant (Male)
Antidepressant (Female)
Stimulant (Male)
Stimulant (Female)

- == Antipsychotic (Male)
-~

MW oo o e

. Antipsychotic (Femnale)
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Age (Years)

FIG. 2. Percentage of population with one or greater filled prescription for an antidepressant, stimulant, or antipsychotic by sex and
age, United States, 2008. *IMS LifeLink® Information Assets-LRx Longitudinal Prescription Database, 2008, IMS Health Incorporated.
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TABLE 3. DISTRIBUTION OF ONE OR GREATER FILLED PSYCHOTROPIC PRESCRIPTION BY CLASS AND MEDICAL
SPECIALTY OF PRESCRIBER, UNITED STATES, 2008

3-5 years old

6—12 years old

13-18 years old 19-24 years old

Antidepressant (total) 104,529 1,657,388 3,847,245 5,006,450
Pediatrics 9.2% 15.4% 11.8% 3.3%
General psychiatry 14.0% 23.7% 28.2% 28.0%
Child psychiatry 8.2% 26.6% 25.0% 7.3%
Other specialties 68.7% 34.6% 34.9% 61.4%

Stimulant (total) 269,672 8,773,541 6,026,603 2,368,351
Pediatrics 42.9% 43.7% 37.3% 13.3%
General psychiatry 16.6% 14.4% 17.4% 25.9%
Child psychiatry 17.9% 16.0% 17.6% 10.3%
Other specialties 22.6% 23.9% 27.6% 50.5%

Antipsychotic (total) 102,437 1,677,169 1,965,133 1,180,122
Pediatrics 21.3% 11.6% 6.2% 1.8%
General psychiatry 26.1% 32.6% 38.7% 55.7%
Child psychiatry 25.6% 35.4% 35.7 14.3%
Other specialties* 27.0% 20.3% 20.1% 28.2%

IMS LifeLink® Information Assets-LRx Longitudinal Prescription Database, 2008, IMS Health Incorporated.
*Other specialties include all other medical specialties, excluding pediatrics and psychiatry.

given high rates of anxiety and depression among youth
(Costello et al. 2005, 2006; Beesdo et al. 2009) and evidence of
undertreatment of depression in youth (Mojtabai et al. 2016).
Pediatricians may have a significantly higher comfort level
diagnosing ADHD and prescribing stimulants than diagnosing
depression or anxiety and prescribing antidepressants (Fremont
et al. 2009).

Challenges exist in identifying and addressing potential un-
dertreatment of mood and anxiety disorders in children and ad-
olescents in pediatric practice and other primary care settings. The
well-established shortage of child and adolescent psychiatrists
could be partially offset through telepsychiatry (Myers and Cain
2008) and consultation services to primary care (Keller and Sarvet
2013) in an effort to improve the recognition and treatment of
uncomplicated cases in primary care (Sarvet et al. 2010; Straus
and Sarvet 2014).

The presented analyses have several limitations. First, the IMS
prescription data capture medicines purchased rather than con-
sumed, and we are unable to estimate the proportion of youth who
received ongoing pharmacological treatment. Second, informa-
tion was not available concerning symptoms, severity, distress,
and functional impairment, or clinical diagnoses. Without diag-
nostic data, we are unable to determine the extent to which in-
dividuals treated with these medications have an indicated
disorder (Olfson et al. 2013). As a result, our discussion of epi-
demiologic prevalence of disorders in relation to treatment rates
should be viewed as exploratory. Third, we are unable to disag-
gregate the overall findings into separate payers, such as public
insurance, private insurance, or out of pocket payments. Finally,
the analyses are based on 2008 dispensing patterns and since that
time, prescribing practices may have changed. However, recent
analyses examining prescribing rates in children younger than 17
years suggest that overall antipsychotic rates are similar and
stabilizing (Crystal et al. 2016).

Conclusions

At a population level, the age and sex contours of antidepressant
and stimulant treatment patterns in the United States broadly con-

form to the underlying developmental epidemiology of depression,
anxiety, and ADHD. Antipsychotic treatment patterns, while
lower than antidepressants and stimulants, likely reflect the sum-
mation of FDA-indicated and off-label uses in youth. Given con-
cerns regarding off-label use of antipsychotics, further research
into potential FDA indications, real-world safety, and effective-
ness of antipsychotics would help clarify their role in the care of
young people. Improving access to child psychiatrists through
consultation services and collaborative care models may help ad-
dress potential undertreatment and reduce unnecessary medication
prescribing.

Overall, the findings provide some reassurance regarding pop-
ulation level prescribing patterns of psychotropic medications in
youth in relation to the epidemiologic distribution of major child
and adolescent mental disorders. However, we should continue to
monitor psychotropic medication prescriptions over time to assess
whether U.S. prescribing practices remain broadly consistent with
underlying disorder prevalence. Finally, additional epidemiologic
studies with more detailed and structured clinical information are
needed to better understand the patterns and pathways of psycho-
tropic medication prescriptions for youth.

Clinical Significance

Among young people, the population level prescribing rates as
well as age and sex distributions of stimulant and antidepressant are
broadly consistent with known epidemiologic patterns of their es-
tablished indications for ADHD, anxiety, and depression. Patterns
of antipsychotics are more complex and may reflect the hetero-
geneity of the approved and off-label conditions and disorders
treated with this medication class.

Disclaimer

The views expressed in this study are those of the authors, and
not necessarily those of the National Institute of Mental Health, the
U.S. Department of Health and Human Services, or the federal
government.
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