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Estimates of the prevalence of
depression range from 2.5
percent among children to 8.3

percent among adolescents (1). The
onset of depression appears to be oc-
curring earlier in life (2). Early-onset
depression, if left untreated, can per-
sist, recur, and continue into adult-
hood and may lead to more severe de-
pression (3). Depression among chil-
dren and adolescents is associated

with an increased risk of suicidal be-
havior and suicide (3).

A limited number of antidepressant
medications have been approved by
the U.S. Food and Drug Administra-
tion (FDA) for treatment of pediatric
obsessive-compulsive disorder (4).
Before 2003, no antidepressant had
FDA approval for the treatment of
depression in the pediatric age group
(5). Although psychotherapy is con-

sidered the first-line therapy for mild
to moderate depressive disorders in
this patient population (6,7), off-label
use of antidepressants for depression
appears to be widespread (8,9) and
gaining in acceptance. Studies have
reported three- to tenfold increases
in the prevalence of antidepressant
use among children and adolescents
from 1987 to 1996 (10,11).

The use of antidepressants to treat
depression among pediatric patients
remains controversial (12). Off-label
drug use in this age group has been
described as “an experiment with
every use (13).” Published studies of
antidepressant treatment of depres-
sion among youths have shown these
agents to be only modestly effective;
many treated patients continue to ex-
perience symptoms (14–16). Tri-
cyclic antidepressants have not been
found to be effective for treating de-
pression among prepubescent chil-
dren (17) and have been implicated
in pediatric sudden death (18). Re-
cently, the FDA, the United King-
dom’s Medicines and Healthcare
Products Regulatory Authority, and
Health Canada recommended that
paroxetine, a selective serotonin re-
uptake inhibitor (SSRI), not be used
among children and adolescents, be-
cause its efficacy has not been estab-
lished for depression among youths
and its use is associated with in-
creased risk of suicidal thinking and
suicide attempts (19). This issue is
currently the subject of great debate.
The evidence of increased risk of sui-
cide with use of the other SSRIs in
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pediatric populations currently is be-
ing reviewed.

Recent data on trends in the am-
bulatory use of antidepressants over-
all and by class in nationwide sam-
ples of young patients are limited.
Given this fact along with the dearth
of data on the safety and efficacy of
antidepressants for the pediatric age
group and the fact that approximate-
ly 65 percent of all children were
commercially insured beneficiaries
in 2000 (20), a contemporary de-
scription of the patterns of use of an-
tidepressants in this population is
warranted. The objectives of the
population-based, retrospective
study reported here were to estimate
the prevalence of use of the different
classes of prescription antidepres-
sant medications among commer-
cially insured children and adoles-
cents in ambulatory care by using na-
tional pharmacy claims data to exam-
ine trends in antidepressant use
from 1998 to 2002.

Methods
Participants
Data were extracted from five one-
year databases (1998 to 2002) con-
structed for research purposes by Ex-
press Scripts, Inc. (ESI). The data-
bases comprised ambulatory adminis-
trative pharmacy claims and eligibili-
ty information (including age and
gender) of random samples of 3 mil-
lion commercially insured beneficiar-
ies whose pharmacy benefit was ad-
ministered by ESI in each year the
databases were constructed. The
health plan sponsors for these benefi-
ciaries included private- and public-
sector employer groups, managed
care organizations, third-party ad-
ministrators, and unions.

ESI is the third largest pharmacy
benefit manager in the United States.
ESI administers pharmacy benefits to
more than 50 million persons in ap-
proximately 1,300 commercially in-
sured health plans—that is, not
Medicare or Medicaid—representing
all 50 states and the District of Co-
lumbia. Approximately 7 million of
those for whom ESI administers
pharmacy benefits are beneficiaries
aged 18 years or younger. In 2000
there were approximately 80 million
persons aged 19 years or younger in

the United States (21), and approxi-
mately 65 percent of them were com-
mercially insured (20).

Beneficiaries aged 18 years or
younger who were continuously eligi-
ble for pharmacy benefits during the
year the database was constructed
were included in the analysis, for a fi-
nal sample of more than 1.9 million
person-years. Age categories were
preschool (birth to five years), ele-
mentary school (six to ten years), mid-
dle school (11 to 14 years), and high
school (15 to 18 years). The research
was performed under the principles
outlined in the Declaration of Helsin-
ki and recently approved regulations
of the Health Insurance Portability
and Accountability Act (HIPAA) per-
taining to the use of personal health
information.

Procedures and measures
Claims for antidepressants were iden-
tified on the basis of Generic Product
Identifier (GPI) codes starting with
58 (22). The GPI categorizes medica-
tions by a hierarchical therapeutic
classification scheme. An “antide-
pressant user” was defined as a pedi-
atric beneficiary with one or more
prescription claims for an antidepres-
sant during a calendar year. Preva-
lence was estimated for each antide-
pressant class for each year of the
study and was stratified by age and
gender (race information was unavail-
able in the claims data). Antidepres-
sant classes included SSRIs (citalo-
pram, fluoxetine, fluvoxamine, parox-
etine, and sertraline), tricyclics
(amitriptyline, amoxapine, clomipra-
mine, desipramine, doxepin, imipra-
mine hydrochloride, imipramine
pamoate, nortriptyline, protriptyline,
and trimipramine), modified cyclics
(nefazodone and trazodone), tetra-
cyclics (mirtazapine), and miscella-
neous antidepressants (maprotiline,
bupropion, and venlafaxine). In light
of the FDA’s recent warning on the
use of paroxetine among pediatric pa-
tients (19), annual prevalence esti-
mates for paroxetine were also exam-
ined. Prevalence estimates for
monoamine oxidase inhibitors are not
reported because of the limited num-
ber of users.

An antidepressant class prevalence
time trend analysis was performed

with use of basic log-rate regression
modeling (23). Differences in the
number of person-years between the
cohorts were accounted for by an
offset term in the model. The offset
is a constant term that does not re-
quire an estimation of any unknown
parameters, thus providing a weight-
ing for each value of the dependent
variable by including the logarithm
of person-years as an additive effect
in the model. An interaction term
between gender and age was includ-
ed in the model, because the rela-
tionship between gender and antide-
pressant use has been reported to
depend on patient age (8,10). Given
the large sample studied, statistical
analyses were not performed on the
individual year-to-year changes, be-
cause small differences would have
been significant.

Results
The overall sample of commercially
insured children and adolescents in-
creased from approximately 370,000
in 1998 to more than 380,000 in 2002,
as can be seen from Table 1. Over the
study period, the proportion of girls
increased, but the mean age of chil-
dren in the sample remained relative-
ly constant in both the overall sample
and the subsample of antidepressant
users. This resulted in a sample of
child and adolescent antidepressant
users in 2002 that was older and had a
slightly higher proportion of girls rel-
ative to the overall sample.

From 1998 to 2002, the overall
prevalence of antidepressant use in-
creased by 49 percent, as can be
seen from Table 2. Log-rate model-
ing indicated that the overall preva-
lence of antidepressant use in-
creased significantly (p<.001) at an
adjusted rate of 9.2 percent per year
over the study period (model good-
ness of fit p=.180 with a deviance of
37.9, df=31). The largest year-to-
year proportional increase in overall
prevalence occurred between 2001
and 2002 (16 percent).

The prevalence of antidepressant
use increased in all strata of age and
gender in 2002 compared with 1998.
However, prevalence increased more
markedly among girls (68 percent)
than among boys (34 percent). The
prevalence was higher for boys at
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younger ages, but girls had a higher
prevalence by the time they reached
high school age. When 2003 was
compared with 1998, girls and boys
aged 15 to 18 years showed the
largest absolute changes in preva-
lence (2.6 and 1.2 percentage point
increases, respectively). However,
the youngest age group (aged zero to
five years) showed the largest pro-
portional increase in prevalence
within the respective gender cate-
gories (100 and 62 percent for girls
and boys, respectively).

The overall prevalence of use for all
antidepressant classes increased dur-
ing the study period except in the
case of tricyclics (a decrease of 29
percent), as can be seen from Table 3.
In all five years of the study, SSRIs
were the most commonly prescribed
antidepressants, and tetracyclics were
the least prescribed. Although tetra-
cyclics (mirtazapine) had the lowest
prevalence of use of all antidepressant
classes, this class had the largest pro-
portional increase in prevalence over
the study period—400 percent over-
all. The largest absolute increase in
overall prevalence over the five years
was for SSRIs (.7 percentage points).
The prevalence of use among girls in-
creased by 97 percent for SSRIs and
114 percent for miscellaneous anti-
depressants—including the sero-

tonin and norepinephrine reuptake
inhibitor venlafaxine—over the study
period. The prevalence of use of the
SSRI paroxetine increased by 113
percent and 91 percent among girls
and boys, respectively, from 1998 to
2002.

Discussion
Our results suggest a continuing
growth in the use of antidepressants
among patients aged 18 years or
younger. The adjusted trend in the
prevalence of use of antidepressants
among children and adolescents in-
creased at an annual rate of 9.2 per-
cent. The proportional increase in
overall prevalence of use that we ob-
served during the study period (about

50 percent over five years) was less
than the three- to tenfold (10,11) in-
creases over ten years that were re-
ported in studies performed in earlier
periods in a variety of study popula-
tions. However, the rates of increase
observed in these other studies
(10,11) reflect increases from lower
base prevalences. These findings sug-
gest that rates of growth, in terms of
absolute prevalence increases ob-
served from the late 1980s to mid-
1990s, are continuing.

The prevalence of overall use of an-
tidepressants in our pediatric popula-
tion (160 per 10,000 in 1998) was sim-
ilar to rates reported for 1996 by Olf-
son and associates (11) (100 per
10,000) in a national survey and by
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TTaabbllee  11

Characteristics of a national sample of commercially insured children and adoles-
cents and a subsample of those using antidepressants

Overall sample Antidepressant usersa

Mean±SD Mean±SD  
Year N % female age in years N % female age in years

1998 369,827 48.6 10±5 5,880 44.2 13.9±3.5
1999 369,763 48.7 10.2±5 6,684 44.8 14±3.4
2000 390,800 48.8 10.2±5 5,645 47.9 14.1±3.4
2001 398,994 49.2 10.3±5 8,194 48.4 14.2±3.4
2002 380,331 49.1 10.1±5.1 9,013 50.4 14.1±3.4

a Defined as having at least one pharmacy claim for an antidepressant during the year

TTaabbllee  22

Prevalence of use of antidepressants in a national random sample of commercially insured children and adolescents stratified
by age and gender

Antidepressant usersa

1998 1999 2000 2001 2002
Absolute

Age and gender % SE % SE % SE % SE % SE % change

Overall sample 1.59 .02 1.81 .02 1.86 .02 2.05 .02 2.37 .02 .78
All girls in the sample 1.45 .03 1.66 .03 1.83 .03 2.09 .03 2.44 .04 .99
All boys in the sample 1.73 .03 1.95 .03 1.9 .03 2.02 .03 2.31 .03 .58
Birth to five years of age

Girls .08 .01 .12 .02 .12 .02 .16 .02 .16 .02 .08
Boys .14 .02 .13 .02 .14 .02 .19 .02 .23 .02 .09

Aged six to ten years
Girls .57 .03 .64 .04 .72 .04 .7 .04 .84 .04 .27
Boys 1.21 .05 1.39 .05 1.18 .05 1.33 .05 1.6 .05 .39

Aged 11 to 14 years
Girls 1.44 .06 1.6 .06 1.63 .07 1.8 .06 2.36 .07 .92
Boys 2.56 .07 2.77 .08 2.64 .08 2.85 .07 3.12 .08 .56

Aged 15 to 18 years
Girls 3.74 .09 4.28 .1 4.73 .11 5.27 .1 6.36 .11 2.62
Boys 3 .08 3.4 .08 3.49 .09 3.82 .08 4.23 .09 1.23

a Defined as having at least one claim for an antidepressant during the year



Zito and associates (10) (160 per
10,000) in a health maintenance or-
ganization. The 1999 prevalence of
use of SSRIs (110 per 10,000) and
paroxetine (30 per 10,000) in our pe-
diatric population was similar to that
estimated by Shatin and Drinkard
(24) for the same year (130 per
10,000 and 38 per 10,000, respective-
ly) in a nationwide sample of employ-
er-insured patients less than 20 years
of age.

A number of factors acting togeth-
er or independently may have led to
the escalated use of antidepressants
among children and adolescents, in-
cluding increasing rates of depression
in successive age cohorts (2), a grow-
ing awareness of and screening for
depression by pediatricians (25),
emergent extrapolation of the safety
and efficacy of antidepressant phar-
macotherapy seen by clinicians
among adults to the needs of pedi-
atric patients (11), and greater re-
liance on pharmacotherapy by gener-
al practitioners as coverage for mental
health services, such as psychothera-

py, becomes more limited (26). The
increasing trend we observed in over-
all antidepressant use appears to have
been driven primarily by greater use
of SSRIs.

As in other studies, we found that
the use of antidepressants was higher
among younger male and older fe-
male pediatric patients (8,24). We
also found substantial proportional
increases in the prevalence of overall
antidepressant use among female and
male preschoolers (10), increasing
prevalence with each successive age
group (27), and a marked increase in
the prevalence of SSRI use (9,24) and
decrease in tricyclic use (24). The
prevalence of paroxetine use in our
sample increased by approximately
100 percent from 1998 to 2002, a
finding that is similar to that reported
by Shatin and Drinkard (24) (a 102
percent increase from 1995 to 1999),
which suggests a continued growth in
use of paroxetine through the late
1990s and into the 21st century. This
finding is of note given FDA’s recent
recommendation that paroxetine not

be prescribed for depression among
pediatric patients (19).

Several factors should be consid-
ered in interpreting our findings.
Our data did not enable us to docu-
ment whether youths who received
antidepressants had a diagnosis of
depression. However, available data
suggest that antidepressants are pre-
scribed for children and adolescents
for depression more than for anxiety
disorders (28), and prescription
claims have been shown to be a reli-
able and valid source of data for doc-
umenting treatment for depression
among adults (29). As with any
analysis involving the use of adminis-
trative claims data, a claim does not
indicate whether the patient actually
took the medication. In addition, al-
though this study did exclude pub-
licly insured pediatric patients, the
generalizability of the results is like-
ly to be robust given that previous
investigations have documented
similar if not higher rates of growth
in antidepressant use among Medic-
aid beneficiaries than among com-
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TTaabbllee  33

Use of subclasses of antidepressants and of paroxetine in a national random sample of commercially insured children and ado-
lescents stratified by gender

Antidepressant usersa

1998 1999 2000 2001 2002

Medication and gender % SE % SE % SE % SE % SE

Selective serotonin reuptake
inhibitors

Girls and boys .93 .02 1.1 .02 1.2 .02 1.38 .02 1.66 .02
Girls .93 .02 1.14 .02 1.27 .03 1.48 .03 1.83 .03
Boys .93 .02 1.07 .02 1.13 .03 1.29 .03 1.48 .03

Paroxetine
Girls and boys .24 .01 .29 .01 .34 .01 .38 .01 .48 .01
Girls .24 .01 .3 .01 .37 .02 .4 .01 .51 .02
Boys .23 .01 .28 .01 .32 .01 .36 .01 .44 .02

Tricyclics
Girls and boys .48 .01 .46 .01 .42 .01 .34 .01 .34 .01
Girls .39 .01 .38 .01 .39 .02 .32 .01 .34 .01
Boys .57 .02 .54 .02 .44 .02 .37 .01 .34 .01

Modified cyclics
Girls and boys .12 .01 .14 .01 .15 .01 .15 .01 .16 .01
Girls .14 .01 .14 .01 .16 .01 .17 .01 .19 .01
Boys .1 .01 .14 .01 .13 .01 .13 .01 .14 .01

Tetracyclics
Girls and boys .02 0 .05 0 .05 0 .08 0 .08 0
Girls .01 0 .04 .01 .04 .01 .06 .01 .06 .01
Boys .02 0 .06 .01 .06 .01 .09 .01 .11 .01

Miscellaneous antidepressants .37 .01 .48 .02 .45 .02 .52 .02 .58 .02

a Defined as having at least one claim for an antidepressant during the year



mercially insured pediatric benefici-
aries (10,30).

Although we were unable to assess
the community prevalence of depres-
sion in our sample, the proportions of
youths we observed receiving any an-
tidepressants (.2 percent to 1.6 per-
cent of children and 2.4 percent to
6.4 percent of adolescents in 2002)
are substantially lower than the esti-
mated U.S. national prevalence of de-
pression in these age groups (2.5 per-
cent of children and 8.3 percent of
adolescents) (1). Even if all the chil-
dren and adolescents with an antide-
pressant claim in our study were be-
ing treated for depression, these find-
ings suggest that the use of prescrip-
tion antidepressants among pediatric
patients will continue to grow as more
children and adolescents with depres-
sion have their illness diagnosed and
treated. This potential growth high-
lights two differing but not mutually
exclusive beliefs: first, the concern
that antidepressants are being pre-
scribed for children and adolescents
in the face of insufficient information
about their safety and efficacy in this
population (31) and, second, the in-
ference that advocacy work to identi-
fy and treat depression among chil-
dren and adolescents has begun to
pay off (32). We were unable to assess
the merit of these two views in our
study.

Conclusions
The growth in the prevalence of use
of antidepressant medications among
children and adolescents appears to
be continuing and is similar to that re-
ported for the late 1980s to mid-
1990s. However, given that children
and adolescents represent one of the
most vulnerable patient populations,
further research is needed to examine
the appropriateness of antidepressant
prescribing to an ambulatory pedi-
atric population. ♦
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