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An estimated 20 percent of chil-
dren have a mental illness that
causes at least mild functional

impairment, but only 5 percent re-
ceive any kind of mental health care
(1–3). Antidepressant medications are
among the psychotropic medications

most commonly prescribed for chil-
dren and adolescents, and their use is
increasing dramatically (4). In
1993–1994, children below the age of
18 years were six times as likely as in
1985 to receive a prescription for an
antidepressant; between 1990 and

1996, the total number of prescrip-
tions of selective serotonin reuptake
inhibitors (SSRIs) for children and
adolescents increased by 69 percent
(5–7). Despite this dramatic increase
in use, there is little understanding of
what mental health conditions these
agents are being used to treat. It is pos-
sible that their use is outpacing exist-
ing clinical evidence of their efficacy.

Evidence from naturalistic studies
in adult populations indicates that an-
tidepressants are commonly used in-
appropriately (8–11). These studies
have documented incorrect dosages
and insufficient duration of therapy.
Continuation of antidepressant thera-
py is recommended to minimize high
rates of relapse and recurrence of de-
pressive symptoms (12,13). Practice
guidelines for treating childhood and
adolescent mental disorders other than
depression indicate that these condi-
tions may also require long-term treat-
ment with antidepressants (4,14–21).    

Patterns of antidepressant use
among children and adolescents have
not been documented. The purpose
of this study was to fill a gap in the re-
search on patterns of new antidepres-
sant use among children and adoles-
cents. First, we assessed the current
state of practice by studying a cohort
of new antidepressant users, including
analyses of differences in use by race,
age by gender, and primary mental
health diagnosis. Second, we assessed
whether treatment duration was in-
sufficient in this cohort, as has been
documented for adults.

Methods
This study was a retrospective cohort
analysis of 1997–1998 claims data ob-
tained from the Ohio Department of
Human Services. Patients were select-
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Objective: The purpose of this study was to identify patterns of new an-
tidepressant use among children and adolescents and to determine
whether the duration of treatment was sufficient. Methods: A retro-
spective 12-month analysis was conducted of claims data for a cohort of
nine- to 18-year-old new users of antidepressants in an Ohio Medicaid
population. Treatment duration was categorized into five time intervals
reflecting initial treatment through various continuation periods. 
Results: A total of 554 children and adolescents started an antidepres-
sant regimen during a three-month period. These children were mostly
Caucasians (78 percent),  and their average age was 13 years. Boys and
girls were equally represented. The use of antidepressants increased
with age among girls but declined among boys. The distribution of an-
tidepressants dispensed was selective serotonin reuptake inhibitors, 47
percent; tricyclic antidepressants, 27 percent; and other antidepres-
sants, 23 percent. The specific agent used varied by primary psychiatric
diagnosis. The proportion of children who completed treatment was 94
percent for the four-week treatment period, 23.5 percent for the six-
month period, and 12.6 percent for the whole year. Conclusions: Anti-
depressants are used in the treatment of children and adolescents who
have a wide array of mental health problems. As with adults, continua-
tion of treatment among children and adolescents declines dramatical-
ly after an initial period. In addition to studies of the clinical efficacy of
antidepressant use among children and adolescents, future research is
needed to assess adherence to practice guidelines and health outcomes
in childhood and adolescent mental health. (Psychiatric Services
53:1444–1450, 2002) 



ed from the claims records of continu-
ously enrolled fee-for-service Medic-
aid recipients aged nine to 18 years.
The cohort consisted of patients for
whom antidepressant treatment was
initiated during a three-month peri-
od—August 1 to October 31, 1997—
and who had had no claims for an an-
tidepressant prescription in the pre-
ceding seven months—January 1
through July 31, 1997. The protocol
was reviewed and approved by the in-
stitutional review board of the Univer-
sity of Cincinnati Medical Center. 

Children who lived in an institution-
al setting, those who had had a medical
or institutional visit for depression in
the three months before antidepres-
sant therapy was initiated, and those
who had received a diagnosis of enure-
sis or obsessive-compulsive disorder
during the seven months before initia-
tion of treatment were excluded. De-
pression, enuresis, and obsessive-com-
pulsive disorder were identified by
screening institutional and medical
claims for ICD-9 codes (22).  

Baseline demographic data on the
study children included age, living
arrangement (family home, adoptive
assistance, or foster care), race (Cau-
casian, African American, or other),
and gender. To identify psychiatric
conditions, we screened institutional
and medical claims from the first ten
months of 1997 for concomitant men-
tal disorders as indicated by ICD-9
codes. (A table of the codes used to
identify these diagnoses is available
from the first author.) This period in-
cluded the time up to and including
the initiation of antidepressant therapy. 

We identified the first antidepres-
sant prescribed for each of the children
during the index period. Antidepres-
sants were classified as tricyclic antide-
pressants, SSRIs, monoamine oxidase
inhibitors (MAOIs), or other antide-
pressants (bupropion, trazodone, ven-
lafaxine, nefazodone, or mirtazapine).
Using the date of the index antidepres-
sant prescription as the treatment start
date for each individual, we deter-
mined each child’s antidepressant pre-
scriptions for the next 12 months. 

Duration of antidepressant 
therapy
We selected five time intervals for the
purpose of assessing continuity of

treatment. We set the first treatment
period at four weeks to allow us to de-
termine whether the children had re-
ceived sufficient medication for an
initial trial period. The second period
was set at six weeks to allow us to de-
termine how many children proceed-
ed past the trial period. The next
three periods were designed to en-
able us to examine longer-term treat-
ment extending to six months, nine
months, and a year.

For each treatment period, we de-
veloped an algorithm to identify pre-
scriptions received and to estimate the
number of days of therapy associated
with those prescriptions. (A copy of the
complete algorithm is available on re-
quest.) The second step of the algo-
rithm required that we establish
whether the children received enough
medication to reach the end of each
designated treatment period. Because
Ohio Medicaid prescription claims
data do not indicate the duration of
treatment (days’ supply) for each pre-
scription, we imputed days’ supply for
each prescription by using three meth-
ods. Each method incorporated the

Ohio Medicaid rule that limits medica-
tion prescriptions to a 34-day supply.

We first determined days’ supply
on the basis of drug quantity. For any
quantity up to a 34-day supply, days’
supply was set at that quantity. For
quantities in excess of a 34-day sup-
ply, days’ supply was set at 30 days on
the basis of Medicaid’s restriction.
For almost 79 percent of the pre-
scriptions, the quantities were multi-
ples of 30, typically reflecting a 30-
day supply of medication at multiple
doses per day—for example, a quanti-
ty of 60 would indicate a twice-daily
dosage for 30 days. Prescriptions for
quantities of less than a 30-day supply
accounted for another 20 percent of
the prescriptions. Prescriptions for
liquid dosage forms were assumed to
last for 30 days.  

To test the sensitivity of prescrip-
tion quantity as an indicator of days’
supply, we imputed days’ supply for
each prescription by using two types
of dosage adjustments. The first and
simpler approach involved the aver-
age recommended daily dose for each
drug, as listed in Table 1 (16,23–27).
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Recommended antidepressant dosages for children and adolescents

Age-for-gender adjusted dosage

Average Minimum Maximum
Antidepressant agents daily dose daily dose daily dose

Tricyclic antidepressants
Amitriptyline 100 mg 1 mg/kg 5 mg/kg
Amoxapine 100 mg 25 mg 300 mg
Clomipramine 100 mg 2 mg/kg 3 mg/kg
Desipramine 100 mg 1 mg/kg 5 mg/kg
Doxepin 100 mg 2 mg/kg 5 mg/kg
Imipramine 100 mg 1 mg/kg 5 mg/kg
Nortriptyline 100 mg 1 mg/kg 3 mg/kg
Protriptyline 30 mg 10 mg 60 mg
Trimipramine 100 mg 2 mg/kg 5 mg/kg

Selective serotonin 
reuptake inhibitors

Citalopram 20 mg 10 mg 40 mg
Fluoxetine 30 mg .25 mg/kg 1 mg/kg
Fluvoxamine 100 mg 1.5 mg/kg 4.5 mg/kg
Paroxetine 20 mg .25 mg/kg 1 mg/kg
Sertraline 100 mg 1.5 mg/kg 3 mg/kg

Other agents
Bupropion 150 mg 3 mg/kg 6 mg/kg
Maprotiline 100 mg 50 mg 225 mg
Mirtazepine 30 mg 15 mg 45 mg
Nefazodone 200 mg 50 mg 400 mg
Trazodone 100 mg 2 mg/kg 5 mg/kg
Venlafaxine 150 mg 1 mg/kg 3 mg/kg



With the second type of adjustment,
because the ages of the children var-
ied and because recommended
dosages vary by weight among chil-
dren, we estimated age- and gender-
adjusted dosages for each drug in or-
der to estimate minimum and maxi-
mum daily doses (dosage table avail-
able on request). These dosage
ranges are also shown in Table 1. Age-
and gender-based weights were taken
from the Centers for Disease Con-
trol’s stature-for-age and weight-for-
age charts (28). With both methods,
we summed days’ supply for each
treatment period to determine

whether the child had received
enough medication to last until the
end of the treatment period. 

All measures of days’ supply were
adjusted in the event of duplicate
therapy. If a child or adolescent was
simultaneously receiving more than
one antidepressant as a result of over-
lapping dates of service and days’ sup-
ply, we eliminated the days’ supply
variables for one of the medications.
This approach allowed the prescrip-
tion to contribute toward the number
of prescriptions without affecting
days’ supply. 

Analysis
All the data are descriptive. We com-
pared the study population with the
sampling frame—Medicaid enrollees
in the same age group who were not
receiving antidepressants—to deter-
mine how antidepressant use varied
by race, age, and gender. We then ex-
amined the distribution of types of
antidepressants to determine initial
selection as well as use over the
course of the year. We also analyzed
the relationship between the initial
antidepressant and the presence of
predominant mental illnesses. Final-
ly, we estimated the duration of anti-
depressant treatment.

Results
Across the continuous enrollment pe-
riod, we identified 68,386 children
and adolescents in the Ohio Medicaid
population. A total of 6,911 of these
children (10.6 percent) received at
least one antidepressant. During the
three-month index period, 752 chil-
dren started an antidepressant regi-
men, but only 554 met all the study’s
inclusion criteria. Of the children ex-
cluded, 135 had used antidepressants
in the previous seven months, 38 had
enuresis, 23 were institutionalized,
and 12 had obsessive-compulsive dis-
order. A few children were excluded
for more than one reason.

A total of 412 of the antidepressant
users (74 percent) lived in their fami-
ly home, and the remaining 142 lived
either in foster care or under adoptive
assistance arrangements. Other de-
mographic characteristics of the new
antidepressant users are summarized
in Table 2. A majority of the children
were Caucasians, whose use of anti-
depressants was disproportionately
high compared with that of the Med-
icaid reference population. The study
cohort contained nearly equal pro-
portions of boys and girls, consistent
with the proportions in the reference
population. Both the boys and the
girls in the study cohort were signifi-
cantly older than those in the refer-
ence population, and antidepressant
use increased significantly with age
among girls but not among boys. The
percentage of new male users was
highest for boys younger than 14
years and then declined to single dig-
its among 16-year-olds. The use of an-
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Demographic characteristics of a cohort of new users of antidepressants in a Med-
icaid population in Ohio compared with the reference Medicaid population

Study cohort (N=554) Overall
Medicaid

Variable N % population (%)

Gender
Male 296 53.4 52.5
Female 258 46.6 47.5

Racea

Caucasian 432 78 72.7
African American 98 17.7 23.8
Other 24 4.4 3.5

Age by genderb,c

Nine-year-olds
Boys 27 9.1 22.7
Girls 16 6.2 21.2

Ten-year-olds
Boys 36 21.2 12.6
Girls 15 5.8 12.3

11-year-olds
Boys 37 12.5 12.0
Girls 15 5.8 11.5

12-year-olds
Boys 38 12.8 11.8
Girls 29 11.2 11.3

13-year-olds
Boys 39 13.2 10.6
Girls 31 12.0 10.2

14-year-olds
Boys 36 12.2 8.7
Girls 36 14.0 8.8

15-year-olds
Boys 33 11.1 8.3
Girls 48 18.6 8.6

16-year-olds
Boys 27 9.1 7.6
Girls 31 12.0 8.4

17-year-olds
Boys 23 7.7 5.8
Girls 37 14.4 7.7

a The racial distribution differed significantly between the study cohort and the reference popula-
tion, χ2=11.9, df=2, p=.003

b The age-by-gender distribution differed significantly between the study cohort and the reference
population, χ2=36.2, df=8, p<.001 for boys and χ2=100.9,  df=8, p<.001 for girls  

c Significant age and gender differences were observed within the study cohort, χ2=26.8, df=8, p=.002
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tidepressants among girls increased
with age and peaked at age 15. 

As can be seen from Table 3, the
children in this study received mostly
SSRIs as their initial therapy; tricyclic
antidepressants were the second most
frequently prescribed agents. A few
patients started with a combination of
antidepressants, most of which in-
cluded trazodone combined with ei-
ther an SSRI or a tricyclic antidepres-
sant. Sertraline was the most com-
mon SSRI for initial therapy, followed
by fluoxetine and paroxetine.
Imipramine was the most common
tricyclic antidepressant. Bupropion
was the main other type of agent se-
lected as initial therapy. None of the
children received prescriptions for
MAOIs. Dispensing patterns across
the year were similar to those for ini-
tial therapy, except that there was a
slight decline in the use of tricyclic
antidepressants and a slight increase
in the use of other agents.  

The most prevalent mental disor-
der noted during the periods before
and during initiation of treatment was
attention-deficit hyperactivity disor-
der (ADHD), followed by adjustment
reactions, emotional disorders, and
conduct disorder, as shown in Table 4.
Forty-two children (7.6 percent) had
a medical or institutional claim that
indicated a suicide attempt. Among
the children with ADHD, tricyclic
antidepressants were most commonly
used (39.1 percent), followed closely
by SSRIs (38.1 percent). SSRIs were
more common in the other major di-
agnostic categories, but their rates of
use varied.  

Data on the duration of therapy are
summarized in Table 5. In the first
four weeks of treatment, the average
number of prescriptions received was
1.6. After two more weeks, the mean
number of prescriptions was almost
two, which suggests that most of the
children received a second prescrip-
tion during the initial period of treat-
ment. Within a six-month treatment
period, the children received fewer
than four prescriptions on average.
The gap was wider for the nine-
month period, during which the chil-
dren received an average of about five
prescriptions; over the course of the
full year, the average number of pre-
scriptions received was about six.

Table 5 includes days’ supply calcu-
lated on the basis of the number of
prescriptions received during each
treatment interval. Days’ supply cal-
culated on the basis of quantity and
maximum days’ supply adjusted for
age and gender were nearly identical.
For the four-week treatment period,
the children received on average
enough medication to cover 45 days.
Over the course of the year, they re-

ceived less than a six-month supply of
medication (164 days). Use of these
two methods gave us the upper limit,
or best-case scenario, of days’ supply
calculated by either incorporating the
parameter of minimum daily dose
recommendations or relying on the
maximum number of days allowed
under Medicaid rules.

The age- and gender-adjusted min-
imum days’ supply (based on the max-
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Distribution of antidepressants initially dispensed and those dispensed through-
out the study year to 554 children and adolescents

Initial treatment period One year

Antidepressant group or agent N % N %

Selective serotonin 
reuptake inhibitors 271 48.9 1,702 46.9

Sertraline 113 19.9 672 18.5
Fluoxetine 77 13.9 483 13.3
Paroxetine 72 13.0 507 14
Fluvoxamine 9 1.6 40 1.1

Tricyclic antidepressants 171 31.0 988 27.2
Imipramine 100 18.1 610 16.8
Amitriptyline 41 7.4 206 5.7
Nortriptyline 20 3.6 135 3.7
Desipramine 4 .7 14 .4
Clomipramine 2 .4 12 .3
Doxepin 2 .4 9 .2
Protriptyline 2 .4 2 .1

Other agents 97 17.5 933 22.9
Bupropion 62 11.2 421 11.6
Trazodone 34 6.1 307 8.5
Venlafaxine 2 .4 104 2.9
Nefazodone 1 .2 57 1.6
Mirtazapine 0 — 44 1.2

TTaabbllee  44

Distribution of psychiatric diagnosis and initial antidepressant dispensed to 554
children and adolescents

Initial antidepressant dispensed

Diagnosis
distributiona SSRIb Tricyclic Otherc

Diagnosis N % N % N % N %

ADHDd 197 35.6 75 38.1 77 39.1 45 22.8
Adjustment reaction 172 31.0 101 58.7 43 25.0 28 16.3
Conduct disorder 93 16.8 45 48.4 26 28.0 22 23.6
Emotional disorders 109 19.7 55 50.5 25 22.9 29 26.7
Depression 77 13.9 48 62.3 13 16.9 16 20.8
Anxiety 61 11.0 43 70.5 12 19.7 6 9.8

a Some children had more than one diagnosis.
b Selective serotonin reuptake inhibitor
c Includes children who started on combination therapy
d Attention-deficit hyperactivity disorder



imum daily dose) was used to calcu-
late the minimum duration of thera-
py. Less than a two-week supply of
medication was received for the four-
week treatment period and the six-
week treatment period; a one-month
supply was received for the six-month
treatment period; and less than a two-
month supply was received for the
nine- and 12-month treatment peri-
ods. Average days’ supply as calculat-
ed from the average daily dose (data
not shown) provided an intermediate
number of days. For example, for the
six-week treatment period, a 31-day
supply of antidepressant medication
was received, based on an average
daily dose. For the entire year and
based on the average daily dose, days’
supply was 110 days.

Over the course of the year the pro-
portion of children whose therapy
lasted until the end of each of the five
treatment intervals declined dramati-
cally. Given the similarity in days’
supply calculated on the basis of
quantity and days’ supply adjusted for
age and gender, we report the quanti-
ty-based data here. The proportions
of children who reached the end of
each treatment period were 94 per-
cent for the four-week period, 58.5
percent for the six-week period, 23.5
percent for the six-month period, 14.8
percent for the nine-month period,
and 12.6 percent for the entire year. 

Discussion
The purpose of this study was to fill a
gap in the existing literature on pat-
terns of new antidepressant use
among children and adolescents.
Most of the children and adolescents
in our cohort received an SSRI; tri-
cyclic antidepressants were the sec-
ond most commonly prescribed

agents. The use of antidepressants
was more prevalent among Cau-
casians and among girls in their upper
teen years. The type of antidepres-
sant differed according to the under-
lying psychiatric diagnosis.  

Although we did not directly link
the initiation of antidepressant thera-
py with diagnosis, the limited clinical
evidence showed that the antidepres-
sants used by children with different
comorbid conditions were fairly con-
sistent. More than 62 percent of the
children who had a diagnosis of de-
pression received an SSRI, which is
consistent with the recommendations
of the American Academy of Child
and Adolescent Psychiatry (AACAP)
(16). SSRIs may also be effective for
treating anxiety symptoms, such as
social phobia, separation anxiety, and
panic disorder (17). Our data showed
that of the children with anxiety, 70
percent received an SSRI. Tricyclic
antidepressants and bupropion may
decrease hyperactivity and aggressive
symptoms associated with ADHD
(20,29–31), but our results were
mixed for the children with ADHD in
this cohort, for whom the use of tri-
cyclic antidepressants and SSRIs was
almost equal. Because no medications
have consistently demonstrated effec-
tiveness in the treatment of conduct
disorder, antidepressants are recom-
mended only for use in controlling
specific symptoms (1,19). The chil-
dren in this study who had conduct
disorder received primarily SSRIs
(48.4 percent). Likewise, about 50
percent of the children with emotion-
al disorders and about 60 percent of
those with adjustment reaction diag-
noses received an SSRI.

We initially intended to identify
new cases of depression in an ambu-

latory population of children and ado-
lescents. We therefore excluded chil-
dren who lived in institutional set-
tings in the three months before initi-
ation of treatment and those who had
received a diagnosis of depression,
enuresis, or obsessive-compulsive
disorder in the seven months before
initiation of treatment. Twenty-three
institutionalized children were ex-
cluded, because their continued use
of therapy would have been more
likely to be directly controlled than in
a noninstitutionalized population.

At the time of sample selection, an-
tidepressants were indicated for use
only among children with obsessive-
compulsive disorder, enuresis, or de-
pression. We expected that by exclud-
ing obsessive-compulsive disorder
and enuresis, we would identify a
population of children with depres-
sion who were being newly treated
with antidepressants. Only 50 cases of
obsessive-compulsive disorder and
enuresis were noted in our sample, so
although use of antidepressants for
these disorders is legitimate, the ex-
clusion of children with these disor-
ders should not have seriously affect-
ed our results.

In fact, the study design meant that
children with depression were under-
represented, and the results highlight
the broad array of diagnoses that have
been treated with antidepressants.
Thus these selection criteria shifted
the focus of the study to describing a
broader range of mental illnesses that
may be managed with antidepressant
therapy and a better description of a
standard of care not previously re-
ported. In addition, it seems that
there are a number of children who
are receiving antidepressants without
any clearly documented indication of
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Results of baseline and sensitivity analyses of duration of antidepressant treatment among children and adolescents

Four weeks Six weeks Six months Nine months One year

Outcome measure Mean SD Mean SD Mean SD Mean SD Mean SD

Number of prescriptions 1.6 .74 1.95 .88 3.8 2.8 4.9 4.0 5.8 5.0
Days’ supply

Quantity based 45.0 19.4 51.0 22.8 106.3 71.7 137.8 104.6 164.7 135.9
Age- and gender-adjusted maximum 45.4 20.0 51.3 23.3 106.4 71.8 137.4 103.9 164.1 135.1
Age- and gender-adjusted minimum 11.7 9.6 13.4 10.9 30.2 29.2 40.6 42.5 50.1 55.8



the need for such treatment: nearly a
quarter of the new antidepressant
users in this cohort did not have any
diagnosis of mental illness recorded
during the baseline period.

Very few of the children in this co-
hort had an adequate duration of ther-
apy as recommended in AACAP’s
guidelines for pediatric depression
(14,16). These findings are consistent
with the low rates of therapy continu-
ation documented for adults (11 to 30
percent) on the basis of similar meth-
ods (8–11). Teenagers for whom anti-
depressants are prescribed may actu-
ally require a slightly longer acute tri-
al of medication—eight to 12 weeks—
before a conclusion can be made
about whether therapy is suboptimal
in producing relief of symptoms (14).
Although we used depression guide-
lines to establish the five treatment in-
tervals used in this study, AACAP
guidelines for conduct disorder,
ADHD, anxiety, and bipolar disorder
also indicate that these conditions
may require long-term treatment
(17–21). Given the preponderance of
ADHD in our cohort, we repeated the
analysis of treatment continuation but
excluded the children with ADHD,
and the results were nearly identical.

There are alternative approaches
for estimating treatment compliance
on the basis of claims data. Previous
studies have defined adherence to an-
tidepressant therapy as the filling of
four prescriptions in a six-month peri-
od or as the filling of six prescriptions
in a 12-month period (8–10). On the
basis of these definitions, the children
in this study would generally have
been classified as adherent, because
they filled an average of 3.8 prescrip-
tions in a six-month period and 5.8
prescriptions during the course of a
year. By analyzing days’ supply of
medication for set treatment periods,
we showed that only 23.5 percent of
our study population received
enough medication for a six-month
treatment period and that only 12.6
percent received enough for a year’s
treatment. Simply counting the num-
ber of prescriptions filled would like-
ly overstate the level of compliance.  

The results of this analysis have
limited generalizability given the
source of the data. Medicaid, by defi-
nition, includes persons from lower

socioeconomic groups. Although this
fact limits the ability to apply our
findings to other populations, our
study may represent a worst-case sce-
nario because of problems in follow-
up care among Medicaid recipients.

Conclusions
Despite inconclusive clinical evi-
dence of efficacy, antidepressants are
used in the treatment of children and
adolescents who have a wide array of
mental health problems. We have
provided an overview of the types of
agents used and the demographic
characteristics of the population us-
ing them. Caucasians were more like-
ly to receive an antidepressant than
other racial groups. Age and gender
trends showed greater use among
younger males and among females in
their upper teens. SSRIs dominated
treatment choice for most mental
health diagnoses except ADHD.

In addition, continuation of treat-
ment declined dramatically after an
initial four- to six-week treatment pe-
riod. It is possible that the clinicians
of the children in this study thought
that the medications were not effec-
tive and pursued other forms of treat-
ment. Alternatively, the child or the
child’s family may have chosen not to
continue treatment for a variety of
reasons, including adverse events and
inconvenience. In addition to studies
evaluating the clinical efficacy of anti-
depressants for children and adoles-
cents, future research is needed to as-
sess racial and gender-by-age differ-
ences and how adherence to practice
guidelines relates to child and adoles-
cent mental health outcomes. �
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