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ABSTRACT
Objective: For pediatric psychiatric disorders, given 
the marked increase in use of medications without an 
understanding of the typical treatment course, the 
primary goal of the current study was to examine the 
course of pharmacotherapy over 5 years in children with 
newly diagnosed anxiety disorders.

Methods: We reviewed provider billing and prescription 
ordering records of a tertiary medical center from 2008 
through 2015 to identify children (aged 7–17 years) newly 
diagnosed with an anxiety disorder and to determine 
the psychopharmacologic treatment that they received 
from 2010 through 2015. The frequency at which patients 
received prescriptions from 9 classes of psychotropic 
medications at any point during the study period was 
determined. We used χ2 analyses and independent 
sample t tests to examine the relationship between 
receiving a psychotropic prescription and various patient 
characteristics.

Results: The study cohort included 108 patients (mean 
[SD] age = 12.8 [3.3] years). In this group, 73.1% received 
pharmacotherapy on at least 1 occasion over the 5-year 
period, and 41.7% received medications from more than 
1 class. Of those who received a prescription, 50% (27/54) 
of patients remained on medication for 5 years. This 
estimate rose to 71% (5/7) within the subset of patients 
who were medication-naive at the beginning of the 
observation period and were still in high school during 
year 5.

Conclusions: Guidelines implying discontinuation of 
medication after symptom remission and a limited period 
of stability do not accurately reflect clinical practice.
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Childhood anxiety disorders, the most common mental health 
diagnoses, are associated with clinically significant short- and 

long-term impairment.1,2 Multiple treatment options have been 
developed and evaluated; the most comprehensive meta-analysis 
to date on the treatment of pediatric anxiety disorders supports 
using cognitive behavioral therapy and selective serotonin reuptake 
inhibitors (SSRIs).3 In spite of some advantages for cognitive 
behavioral therapy,3 as well as parent preference for this treatment 
approach,4 pharmacologic interventions are common for childhood 
anxiety disorders in clinical practice, particularly in primary care 
settings.5,6 Moreover, the frequency at which children are prescribed 
psychotropic medications has increased considerably (ie, 160%) in 
the past 25 years, with current estimates suggesting that 3.4% of 
adolescents have taken an antidepressant in the past month.6,7

The dramatic increase in antidepressant use in youth has occurred 
despite the lack of basic information regarding the necessary or 
expected duration of treatment with these medications.8,9 Most 
treatment studies assess initial symptom reduction and remission 
data after a 12-week period,10 with follow-up data reported less 
frequently.11 Current treatment guidelines for childhood anxiety 
recommend continuing SSRI use for 1 year after complete remission 
of symptoms and then discontinuing it during a time of low stress.12–17 
Taken together, outcome studies and treatment guidelines suggest 
that psychopharmacology for childhood anxiety disorders should 
be time limited.

In spite of the brief nature of efficacy studies and treatment 
guidelines recommending episodic treatment, data from real-world 
settings indicate that psychotropic medication use may be more 
prolonged. Survey data suggest that nearly 70% of individuals older 
than 12 years who are taking an antidepressant have been taking 
it for more than 2 years, with a quarter of patients having been on 
a medication for 10 years or longer.7 Moreover, data from clinical 
trials raise questions about whether medications can be discontinued 
successfully after symptom improvement.18–21 Unfortunately, because 
of the short-term nature of treatment trials, little is known about 
the risks and benefits associated with longer pharmacotherapy,8,9,22,23 
although persistent adverse effects,24 steep weight gain,25 and diabetes 
mellitus26 may be associated with longer-term use.

Given the marked discrepancy between the short-term nature 
of psychopharmacology efficacy studies and treatment guidelines 
versus emerging data from general psychotropic use suggesting 
that long-term treatment is the norm, the current study aimed to 
examine the course of medication use over 5 years (as determined 
by prescription records) in children newly diagnosed with an anxiety 
disorder at a large medical center. Although the study was mostly 
exploratory, we hypothesized that most of these children would be 
prescribed a medication within a 5-year period and that SSRIs would 
be the medication most commonly prescribed. We also predicted 
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that most patients who were prescribed a medication would 
remain on the medication throughout the follow-up period.

METHODS

This study was conducted after receiving approval from 
the Mayo Clinic Institutional Review Board. Minnesota 
law requires patients to have the opportunity to withhold 
permission for their medical records to be used for research 
purposes, and records lacking research authorization were 
not included.

Study Design and Participant Selection
Records of a regional medical center in the Midwest were 

searched to identify (1) children aged 7 to 17 years who were 
newly diagnosed with a psychiatric disorder and (2) the 
psychopharmacologic treatment that they received. We first 
searched billing records to identify children and adolescents 
(hereafter termed children) empaneled with a primary care 
provider who had a new diagnosis of an anxiety disorder 
in 2010 (using the contemporaneous diagnostic systems; 
Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition, and International Classification of Diseases 
(Ninth Revision [ICD-9]).27 We selected all patients billed for 
an appointment from January through December 2010 that 
was linked to ICD-9 diagnostic codes 290.0 through 319. To 
identify newly diagnosed cases, we then excluded patients 
who had an appointment linked to any of these codes in 2008 
or 2009. Pharmacotherapy was determined by examining 
prescription orders from 2010 through 2015. After applying 
inclusion and exclusion criteria, the final study cohort 
comprised 108 patients.

Medications
Medications were grouped into 9 categories: (1) SSRIs: 

citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine, 
sertraline; (2) other new-generation antidepressants and 
anxiety medications: bupropion, duloxetine, mirtazapine, 
venlafaxine, buspirone; (3) benzodiazepines: clonazepam, 
diazepam, lorazepam; (4) tricyclic antidepressants: 
amitriptyline, clomipramine, imipramine, nortriptyline; 
(5) atypical antipsychotics: aripiprazole, clozapine, 
olanzapine, quetiapine, risperidone; (6) mood stabilizers: 
divalproex, valproic acid, valproate sodium, gabapentin, 
lamotrigine, lithium, oxcarbazepine, topiramate; (7) 
sleep aids: trazodone, eszopiclone, melatonin, ramelteon, 
zaleplon, zolpidem; (8) first-generation antipsychotics: 

haloperidol, prochlorperazine, chlorpromazine; and (9) 
other medications: disulfiram, prazosin, propranolol, 
acamprosate, acetylcysteine, benztropine. Medications for 
attention-deficit/hyperactivity disorder were not examined.

Analytic Plan
The frequency of psychotropic prescriptions from 

each class was examined first. The association between 
prescriptions and demographic characteristics was then 
examined through a series of χ2 tests and independent 
sample t tests. To examine the persistence of medication use 
over time, the first year a child received a prescription was 
designated as year 1 (regardless of the calendar year of the 
prescription), and each subsequent year was designated as 
years 2, 3, and so on. Accordingly, the sample size varied each 
year, depending on the patients with contributing data (eg, 
patients who received their first prescription in 2014 could 
contribute data for only 1 year because the study period 
ended in 2015).

First, data for the entire sample were examined to 
maximize power and representativeness. Second, to reduce 
false-negative results (eg, patients not receiving prescriptions 
because they moved away), patients were removed from the 
analyses starting with the year they were assumed to have 
graduated from high school; only data from the last full 
year before June of the patient’s senior year in high school 
were included. In addition, patients who were already taking 
psychotropic medication were excluded. Third, persistence of 
SSRI prescriptions (as opposed to psychiatric medications in 
general) was then examined. We used χ2 analyses to examine 
prescriptions over the course of the observation period, with 
patients stratified by treatment status at year 1. Similar to the 
examination of broader psychotropic medication use, the 
SSRI analyses were repeated after removing patients who had 
aged out or had a mood disorder diagnosed at some point 
during the observation period.

RESULTS

Participants
The mean (SD) patient age was 12.8 (3.3) years. More 

than half the patients were female (n = 65 [60.2%]) and 
the majority were white (n = 94 [87.0%]). Demographic 
information and the frequency of ICD-9 diagnoses 
abstracted from the billing records are presented in Table 1. 
The mean (SD) number of anxiety diagnoses was 1.32 (0.6) 
per patient, with 30 patients (27.8%) receiving 2 or more 
anxiety diagnoses. In the first year, 43 patients (39.8%) also 
received a diagnosis of a mood disorder. Most of the cohort 
was medication naive (n = 81 [75.0%]). Of the 27 already 
taking medication (presumably for a nonanxiety disorder), 
SSRIs were most commonly prescribed (n = 17 [63.0%]).

Rates of Pharmacotherapy
The majority of the cohort received pharmacotherapy on 

at least 1 occasion over the 5-year period (n = 79 [73.1%]). 
The most commonly prescribed medications were SSRIs 

Clinical Points
 ■ Medications are frequently used to treat childhood 

anxiety disorders despite little knowledge about how long 
children will typically continue to take those medications.

 ■ When deciding whether to prescribe medication (or any 
intervention) for childhood anxiety disorders, clinicians 
should consider the likely duration of treatment.
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Table 1. Patient Characteristics (N = 108)
Characteristic Value
Female, n (%) 65 (60.2)
Age, mean (SD), y 12.8 (3.3)
Race/ethnicity, n (%)

White 94 (87.0)
Hispanic 5 (4.6)
Black or African American 4 (3.7)
Asian 1 (0.9)
Other or unknown 4 (3.7)

Diagnoses, n (%)a

Generalized anxiety disorder 51 (47.2)
Social anxiety disorder 24 (22.2)
Posttraumatic stress disorder 19 (17.6)
Separation anxiety disorder 17 (15.7)
Specific phobia 14 (13.0)
Obsessive-compulsive disorder 9 (8.3)
Panic disorder 9 (8.3)
Mood disorder 43 (39.8)

aTotal exceeds 100% because of comorbidities. Diagnoses (International 
Classification of Diseases, Ninth Revision) were abstracted from billing records.

(n = 72 [66.7%]), followed by sleep aids (n = 34 [31.5%]), 
other new-generation antidepressants and anxiety 
medications (n = 22 [20.4%]), atypical antipsychotics 
(n = 21 [19.4%]), benzodiazepines (n = 20 [18.5%]), 
mood stabilizers (n = 18 [16.7%]), other medications 
(n = 12 [11.1%]), first-generation antipsychotics (n = 7 
[6.5%]), and tricyclic antidepressants (n = 2 [1.9%]). 
During the 5-year period, 34 patients (31.5%) received 
prescriptions for only 1 group of medication; 11 
(10.2%) received prescriptions for 2 medication groups, 
11 (10.2%) from 3 groups, and 23 (21.3%) from 4 or 
more groups. Boys (67.4%) and girls (76.9%) received 
prescriptions in similar rates (χ2 = 1.18; P = .27). Patients 
who received a prescription did not differ significantly 
in age at the time of first diagnoses from those who 
did not (2010 data: mean [SD] age, 13.1 [3.2] vs 11.8 
[3.5] years); t106 = 1.84; P = .07). Patients were less likely 
to receive a prescription if they had a diagnosis of 
obsessive-compulsive disorder (OCD) (44.4% of those 
with OCD vs 75.8% of those without OCD; χ2 = 4.12; 
P = .04) or a specific phobia (42.9% vs 77.7%; χ2 = 7.51; 
P = .006), but they were more likely to receive one if they 
had a diagnosis of a mood disorder (95.3% vs 58.5%; 
χ2 = 17.93; P = .001) or posttraumatic stress disorder 
(PTSD) (94.7% vs 68.5%; χ2 = 5.47, P = .02).

Course of Pharmacotherapy
Of the patients who received a prescription for 

psychotropic medication (n = 75, excluding the 4 who 
received only sleep aids), most received their first 
prescription during year 1 (n = 54 [72.0%]); others 
received their first prescription in year 2 (n = 9 [12.0%]), 
year 3 (n = 6 [8.0%]), year 4 (n = 2 [2.7%]), and year 5 
(n = 4 [5.3%]). Of the 71 patients for whom data were 
available the year after beginning medication (ie, 4 
from year 5 were not analyzed), 48 (67.6%) received a 
prescription in year 2. For the following years, 40/69 
(58%) received a prescription in year 3, 33/63 (52.4%) 
received a prescription in year 4, and 27/54 (50%) 
received a prescription in year 5. When the sample 
was restricted to patients who were medication-naive 
and still school-aged during the years in question, the 
number of patients receiving prescriptions in subsequent 
years was 22/32 (68.8%) in year 2, 18/25 (72.0%) in year 
3, 13/22 (59.1%) in year 4, and 5/7 (71.4%) in year 5.

Course of SSRI Treatment
Of the patients who received a prescription for 

an SSRI (n = 72), the majority received the first one 
during year 1 (n = 46 [63.9%]); others received the 
first prescription in year 2 (n = 9 [12.5%]), year 3 (n = 9 
[12.5%]), year 4 (n = 2 [2.8%]), and year 5 (n = 6 [8.3%]). 
Of the 66 for whom data were available the year after 
beginning medication (ie, data were unavailable for 6 
patients from year 5), 46 (69.7%) received a prescription 
the following year (39 [59.1%] for an SSRI and 7 [10.6%] 
for another non−sleep aid psychotropic). In the third 

Figure 1. Percentage of Medication-Naive Patients at the 
Beginning of the Observation Period Who Continued to Receive 
Psychotropic Prescriptions for up to 5 Years After the First SSRI 
Prescriptiona

aDecreasing sample size over time reflects patients being removed from the 
analyses after the expected date of high school graduation.

Abbreviation: SSRI = selective serotonin reuptake inhibitor.
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year after the initial SSRI prescription, 38/64 (59.4%) received a 
prescription (28 [43.8%] for an SSRI and 10 [15.6%] for another 
non−sleep aid psychotropic). In the fourth year, 27/55 (49.1%) 
received a prescription (19 [34.5%] for an SSRI and 8 [14.5%] 
for another non−sleep aid psychotropic). In the fifth year, 22/46 
(47.8%) received a prescription (15 [32.6%] for an SSRI and 7 
[15.2%] for another non−sleep aid psychotropic). When the 
sample was limited to patients who were medication-naive at 
the beginning of the study period and were still school-aged 
during each time point, the percentage remaining on medication 
increased to between 60% and 70% each year (Figure 1).

Comparative Course
We evaluated 3 subgroups of patients, based on their year-1 

status: (1) patients who were medication-naive through the first 
year (termed No-med; n = 47), (2) patients who were initially 
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Figure 2. Patients Without a Mood Disorder Who Received 
Prescriptions Based on the First Year of Treatment (N = 59)a

aNo-med = medication-naive through year 1; combined = medication-naive and 
prescribed a selective serotonin reuptake inhibitor during year 1 or received 
prescriptions before year 1.
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each year, the general pattern remained the same, with 
significant differences in years 2 through 4 (all χ2 values 
> 6.84, all P < .05). To control for group differences in 
mood disorders, all patients with a mood disorder 
diagnosed during the first-year period were excluded. 
Because the SSRI (n = 11) and Preexist (n = 7) groups 
were small compared with the No-med group (n = 41), 
they were combined. The differences in the number 
of participants prescribed medications between the 
medication-naive group and the combined medication 
group were significant at all 4 time points (all χ2 values 
> 5.42, all P < .05). Figure 2 shows patients without a 
mood disorder who received prescriptions.

DISCUSSION

The findings of this study suggest that most children 
and adolescents with a new-onset anxiety disorder 
treated at a medical center received medication, 
frequently multiple medications from more than 1 class. 
Consistent with treatment guidelines,14,28,29 the most 
commonly prescribed medications for this sample were 
SSRIs. However, almost a fifth of the sample received 
benzodiazepines and atypical antipsychotics, classes 
of medications with notable adverse effect profiles 
and limited evidence of effectiveness when used to 
treat childhood anxiety disorders.3 After medication 
was prescribed, 50%–70% of children remained on it 
throughout the 5-year evaluation period, suggesting 
that the persistence of medication use often exceeded 
the 3 months examined in controlled trials of children 
with anxiety disorders.3,14

Within the overall trend of frequent and persistent 
medication use, a number of factors were associated 
with the frequency of prescriptions. SSRIs were more 
often prescribed for older youth with a mood disorder 
or PTSD. The age trend was consistent with that of 
previous research6 and likely reflects more caution by 
clinicians when considering medication for younger 
children. The increased frequency of children with 
comorbid depression may be associated with a tendency 
for clinicians to use medications for depression, elevated 
complexity, or higher treatment recalcitrance. The 
finding that an SSRI prescription was associated with 
a PTSD diagnosis was inconsistent with the evidence 
suggesting minimal benefit of SSRIs for PTSD.30 
Conversely, medication was less likely to be used in 
the presence of OCD or a specific phobia. The relation 
between diagnosis and medication use may reflect 
the presence of therapy resources (eg, specialty OCD 
program) idiosyncratic to the medical center or the 
provider preference (eg, treatment of a specific phobia).

The decision to initiate pharmacotherapy with an 
SSRI had lasting implications on subsequent use. For 
children and adolescents who were not prescribed 
medication in year 1, most remained medication free. 
In contrast, most of the children prescribed an SSRI 

Table 2. Psychotropic Prescriptions Over Time, Categorized by 
First-Year Treatment Status
Patient Groupa Year 2 Year 3 Year 4 Year 5
All patients, n (%)

No-med 9/47 (19.1) 9/47 (19.1) 10/47 (21.3) 13/47 (27.7)
SSRI 16/25 (64.0) 13/25 (52.0) 11/25 (44.0) 12/25 (48.0)
Preexist 20/27 (74.1) 19/27 (70.4) 14/27 (51.9) 13/27 (48.1)

Not aged out, n (%)b

No-med 7/42 (16.7) 7/34 (20.6) 9/32 (28.1) 9/28 (32.1)
SSRI 12/17 (70.6) 9/13 (69.2) 6/8 (75.0) 3/5 (60.0)
Preexist 17/22 (77.3) 9/13 (69.2) 6/11 (54.5) 2/7 (28.6)

No mood disorder 
diagnosis, n (%)

No-med 7/41 (17.1) 5/41 (12.2) 8/41 (19.5) 10/41 (24.4)
Combined 11/18 (61.1) 12/18 (66.7) 9/18 (50.0) 10/18 (55.6)

aCombined = data from SSRI and preexist categories were combined, 
No-med = initially medication-naive and remained so through year 1, 
Preexist = received prescriptions before year 1, SSRI = initially medication naive 
and then prescribed an SSRI during year 1.

bThe analysis considered only data from the last full year before June of the 
patient’s senior year in high school.

Abbreviation: SSRI = selective serotonin reuptake inhibitor.

medication-naive and received an SSRI prescription during 
year 1 (termed SSRI; n = 25), and (3) patients with preexisting 
medications (termed Preexist; n = 27). We excluded patients 
who were medication-naive and received non-SSRI medications 
during year 1 (n = 9). The subgroups differed by age (shown as 
mean [SD] years: No-med, 11.5 [3.3]; SSRI, 14.1 [3.0]; Preexist, 
13.9 [2.7]; F2,96 = 8.48; P < .001), the presence of a mood disorder 
(No med, 12.8%; SSRI, 56.0%; Preexist, 74.1%; χ2 = 30.15; 
P < .001), the presence of specific phobia (No-med, 23.4%; SSRI, 
8.0%; Preexisting, 3.7%; χ2 = 6.52; P = .04), and the presence of 
PTSD (No-med, 8.5%; SSRI, 16.0%; Preexisting, 37.0%; χ2 = 9.49; 
P = .009). The groups did not differ in terms of sex or race/
ethnicity.

Table 2 presents the percentage of patients who were prescribed 
any medication in years 2 through 5, stratified by year-1 treatment 
categories. The differences were significant for years 2 through 4 
(all χ2 values > 8.11, all P < .05) but not year 5. When the sample 
was limited to the patients who were still school-aged during 
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in year 1 remained on a medication throughout the period 
examined. As such, those prescribed an SSRI in year 1 more 
commonly continued with the medication during each year 
for up to 5 years (Table 2).

Given the lack of patient-level data, the association 
of factors (eg, severity or complexity of symptoms) with 
pharmacotherapy is unclear. However, a previous analysis 
of data from the initial treatment year suggested that patients 
seen in an anxiety specialty clinic were less likely to receive 
medication; thus, illness severity does not necessarily 
dictate treatment decision.5 Although treatment-level data 
are unavailable, such as whether the patients were receiving 
other treatment for their anxiety disorder, the frequency of 
use of medications from multiple classes and the relatively 
high number of children initially treated with SSRIs who then 
began treatment with a different class of medication suggest 
that medication treatment was not completely effective.

Limitations of the study include the relatively small sample 
size and the retrospective nature of data collection. The 
small sample size necessitated combining multiple anxiety 
disorders for the analysis (including OCD and PTSD, which 
are no longer classified with the other anxiety disorders) and 
prohibited examining the longitudinal treatment course of 
each disorder individually. Future research is needed to 
examine the effect of comorbidities on treatment and the 
courses of different medication classes. In addition, the data 
were derived from the clinical practice of a single health 
system with common resources and a fairly homogenous 
patient population (mostly white); thus, the findings need 
to be replicated prospectively in a larger and more diverse 
sample and in other settings. Moreover, the focus on the 
mental health diagnostic codes did not identify the presence 

of medical conditions, such as migraines or insomnia 
unspecified, that might be treated by the same medication 
classes, eg, tricyclic antidepressants. Nevertheless, the ability 
to capture all local patients with an anxiety diagnosis from 
a large medical center is a considerable strength of this 
naturalistic study of clinical practice, especially in the absence 
of other data examining the course of pharmacotherapy for 
childhood anxiety disorders.

The current data have significant implications. In 
particular, clinicians should be aware, when considering 
pharmacotherapy, that the duration of treatment is 
uncertain, but research suggests that the treatment course 
may extend for 5 years or longer. Future research should 
examine whether viewing pharmacotherapy as prolonged 
vs episodic influences the decision-making process of 
clinicians or families. Additionally, treatment guidelines 
should be updated to reflect the available data and continued 
uncertainty regarding duration. Studies are needed to 
examine the persistence of medication treatment in a larger 
sample with better documented diagnoses, comorbidity, 
adjunct treatments, and symptom response. Finally, if 
extended treatment is indeed common for childhood anxiety 
disorders, it is imperative to examine the effectiveness, safety, 
and adverse effects of prolonged exposure to medications 
during childhood.

In summary, if future research confirms the current 
findings, it suggests that for a large proportion of children 
with anxiety disorders, the decision to take medication 
is a long-term commitment rather than a time-limited 
intervention. If that turns out to be the case, families should 
be informed that patients may continue receiving medication 
for an extended time.
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