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Objective: The study compared the safety
and efficacy of sertraline, a selective sero-
tonin reuptake inhibitor, and placebo in
the treatment of generalized anxiety dis-
order in children and adolescents.

Method: The study subjects were 22 chil-
dren and adolescents age 5–17 years who
met the DSM-IV criteria for generalized
anxiety disorder according to the Anxiety
Disorders Interview Schedule for Chil-
dren—Revised and who had a Hamilton
Anxiety Rating Scale score ≥16. The pa-
tients underwent a 2–3-week prestudy
evaluation period, followed by a 9-week
double-blind treatment phase in which
they were randomly assigned in blocks of
four to receive either sertraline or pill pla-
cebo. The maximum dose of sertraline

was 50 mg/day. Primary outcome mea-
sures were the Hamilton anxiety scale
and the Clinical Global Impression scale.

Results: The Hamilton anxiety scale total
score, psychic factor, and somatic factor
and the Clinical Global Impression sever-
ity and improvement scales showed sig-
nificant differences with treatment in fa-
vor of sertraline over placebo beginning
at week 4. Self-report measures reflected
these results at the end of treatment.

Conclusions: The results of this double-
blind, placebo-controlled trial suggest
that sertraline at the daily dose of 50 mg
is safe and efficacious for the treatment of
generalized anxiety disorder in children
and adolescents.

(Am J Psychiatry 2001; 158:2008–2014)

Anxiety disorders are among the most common diag-
noses reported in childhood and adolescent epidemiologi-
cal studies (1–3). Costello (4) found that 8.9% of a pediatric
sample met criteria for an anxiety disorder, and Kashani
and Orvaschel (5) reported prevalence rates of 17.3% for
any anxiety disorder in a group of adolescent subjects. The
reported prevalence rates for the childhood disorders are
based on the DSM-III and DSM-III-R diagnosis of overanx-
ious disorder, which was incorporated into the category of
generalized anxiety disorder in DSM-IV. In community ep-
idemiological studies, the prevalence rates for overanxious
disorder have ranged from 2.9% to 4.6%, and rates for sep-
aration anxiety disorder have ranged from 2.4% to 4.1% (6–
8). Kashani and Orvaschel (5) reported prevalence rates of
7.3% for overanxious disorder and 7.0% for separation anx-
iety disorder in adolescent subjects. Kendall and Warman
(9) made diagnoses with the DSM-IV criteria for general-
ized anxiety disorder in a large group of children with over-
anxious disorder and found that the majority of children
with overanxious disorder met the criteria for generalized
anxiety disorder. Therefore, the prevalence rates reported
for overanxious disorder provide an approximation of the
prevalence of generalized anxiety disorder in children.

In addition, more general social withdrawal (evidenced
by anxiety, isolation, hypersensitivity, depression, and
self-consciousness) that interferes with functioning has
been reported in 10%–20% of school-aged children (10,
11). Children with anxiety disorders often struggle with

low self-esteem, social isolation and inadequate social

skills, academic difficulties (12, 13), and physical prob-
lems such as headaches, stomachaches, and irritable

bowel syndrome (14).

There are limited data on the psychopharmacological

treatment of anxiety disorders, with the exception of ob-
sessive-compulsive disorder (15), even though the use of
psychotropic medication has increased dramatically in

the last few years (16). There are few adequately designed
psychopharmacological studies to guide treatment of
childhood generalized anxiety disorder (17, 18). Only a few

studies, with small numbers of subjects, have examined
the use of benzodiazepines in the treatment of childhood
anxiety disorders (19, 20). However, the potential risk of

sedation, dependence, and withdrawal associated with
the benzodiazepines effectively rule these medications
out as a front-line treatment. Four double-blind, placebo-

controlled studies have examined the use of tricyclic anti-
depressants for patients whose main complaints were
school refusal associated with separation anxiety disorder

(21–24). These studies provided contrasting results, and
only one found significant positive effects. On additional
study recently reported that the combination of imi-

pramine and cognitive behavior therapy was significantly
more effective than cognitive behavior therapy alone in
the treatment of school refusal in adolescents with comor-

bid depression and anxiety (25).
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The safety of the selective serotonin reuptake inhibitors
(SSRIs) recommends them as potential candidates for the
treatment of childhood generalized anxiety disorder and
separation anxiety disorder, as does SSRIs’ notable effec-
tiveness in treating depression, which is commonly co-
morbid with childhood generalized anxiety disorder and
separation anxiety disorder (26). The clinical similarity be-
tween generalized anxiety disorder and separation anxiety
disorder and the favorable response of adult patients with
generalized anxiety disorder to SSRIs such as paroxetine
(27) and venlafaxine (28, 29) provide a rationale for testing
these medications in younger populations. Fluoxetine has
shown some preliminary benefit in small pilot case series
in children and adolescents with anxiety disorders (30–
32), and fluvoxamine has recently been shown to benefit
children and adolescents with a variety of anxiety disorder
diagnoses (33).

To our knowledge, the current study is the only random-
ized, double-blind, placebo-controlled trial of an SSRI
(sertraline) in children and adolescents with generalized
anxiety disorder as the primary diagnosis. The children
and adolescents in the study were carefully assessed with
a structured clinical interview, and their symptoms and
side effects were monitored at each visit by using a struc-
tured protocol. Outcome was multimodal and included
both clinicians’ ratings and self-reports of anxious and de-
pressive symptoms.

Method

Sertraline was chosen as a representative of the SSRI class of
antidepressants. Children and adolescents with a primary diag-
nosis of generalized anxiety disorder underwent a 2–3-week pre-
study evaluation period, followed by a 9-week double-blind treat-
ment phase in which they received either sertraline or placebo. 

The medication and placebo were prepared in identically ap-
pearing capsules, and random study group assignments were
made in groups of four subjects, with each group receiving two
placebo and two sertraline treatment assignments. Sertraline
capsules contained 25 mg for the first week and 50 mg for weeks
2–9. The study medication was prescribed to be taken once daily
in the evening. The patients were seen weekly. Each week they re-
ceived a bottle with 10 capsules to allow for a few extra days in
case of a problem in scheduling the next visit. Compliance with
the medication regimen was assessed by pill count. All patients
tolerated 50 mg of sertraline well; therefore, no dosage adjust-
ment was necessary during the study.

A trained research coordinator performed a brief telephone
screen interview to determine the child’s study eligibility. Chil-
dren who appeared to meet generalized anxiety disorder criteria
and did not meet any of the exclusion criteria were scheduled for
an initial screening evaluation. Families were then sent a variety
of assessment measures, including symptom ratings and back-
ground information questionnaires, and were instructed to com-
plete them and bring them to the intake visit.

Patients’ eligibility for the study was determined during a
screening evaluation over two visits. These visits included a struc-
tured clinical interview and completion of the Anxiety Disorders
Interview Schedule for Children—Revised (34), administered by
the authors (M.A.R., a board-certified child and adolescent psy-
chiatrist, and L.S., a child psychologist). All patients who met the

study intake criteria were offered participation. The details of the
study design and treatments were explained, participants’ ques-
tions were answered, and written informed consent obtained
from the parent and from children ≥12 years of age and assent
from children <12 years of age. The study was approved by the In-
stitutional Review Board at the University of Pennsylvania. On ei-
ther the first or second screening visit and before entering the
randomized treatment phase, all children and adolescents re-
ceived a physical examination, including an ECG and laboratory
tests. Patients who still met study intake criteria at the end of the
screening period returned 1 week later for a baseline evaluation,
where the results of the Anxiety Disorders Interview Schedule for
Children—Revised were reviewed with the parent and the pa-
tient. Patients who continued to meet study criteria at this visit
were entered into the double-blind study and received either ser-
traline or placebo. During the study, children and adolescents
were encouraged not to consume alcohol and not to take over-
the-counter medications without first consulting the study physi-
cian.

The nine weekly medication management visits with the au-
thors (M.A.R. or L.S.) ranged from 20 to 30 minutes in length.
These visits included a check on medication compliance, a review
of medication side effects, and an assessment of symptoms and
global clinical status. Structured psychotherapy was not offered,
but support and encouragement were provided. Weight, pulse,
and blood pressure were assessed at each visit. Patients were re-
quired to undergo a second safety evaluation, including a physi-
cal examination, ECG, and laboratory tests, at the end of the
study. At the conclusion of the study, patients were offered treat-
ment with sertraline. Those who wished to discontinue the medi-
cation had their dose tapered over 1 week. Patients were given the
option of receiving up to 3 months of free follow-up visits before
being referred for community treatment.

Subjects

Patients ranging in age from 5 to 17 years were drawn from re-
ferrals by psychiatrists and pediatricians. The study was con-
ducted in the Child and Adolescent Research Service in the Mood
and Anxiety Disorders Section of the Department of Psychiatry,
University of Pennsylvania. To be eligible for the study, patients
had to meet DSM-IV criteria for generalized anxiety disorder, ac-
cording to the Anxiety Disorders Interview Schedule for Chil-
dren—Revised, and have a Hamilton Anxiety Rating Scale (35)
score ≥16. At least one primary caretaker or parent had to be will-
ing to participate in study evaluations and accompany the patient
at all visits. Finally, psychotherapy, except for cognitive behavioral
therapy, was allowed, providing patients had been receiving the
same therapy for the past 3 months and the level of intensity was
unchanged throughout the study. Patients were excluded from
the study if they suffered from acute or unstable medical condi-
tions such as diabetes, seizure disorder, severe asthma, or hyper-
thyroidism. Patients were also excluded if they had an additional
axis I or axis II psychiatric disorder, such as major depressive dis-
order, obsessive-compulsive disorder, mental retardation, perva-
sive development disorder, eating disorder, schizophrenia, or
other psychotic disorders. Children with comorbid attention def-
icit hyperactivity disorder and oppositional defiant disorder were
excluded, given the small size of the study group and our interest
in testing medication treatment in a group of patients with anxi-
ety only. Finally, patients who were at risk for suicide and/or who
had abnormal results on the physical examination or laboratory
tests were excluded. However, six patients who had subsyndro-
mal symptoms of separation anxiety disorder were accepted be-
cause generalized anxiety disorder was their primary diagnosis.
Given the small size of the study group, the exclusion criteria were
rather strict.
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Assessments

Eligibility criteria were assessed with the Anxiety Disorders In-
terview Schedule for Children—Revised, administered by the cli-
nician separately to both child and parent. The Anxiety Disorders
Interview Schedule for Children—Revised asks both the child and
the parent to rate the severity of anxiety in terms of level of dis-
tress and impairment of functioning on a scale from 1 to 8. Pri-
mary outcome measures were the Hamilton anxiety scale (35) to-
tal score and psychic and somatic factor scores and the Clinical
Global Impression (CGI) severity and improvement scale scores
(36). Assessments were completed weekly. Secondary assessment
instruments included several factors of the Multidimensional
Anxiety Scale for Children (37, 38), the Revised Children’s Mani-
fest Anxiety Scale (39), and the 17-item Hamilton Depression Rat-
ing Scale (40). These scales were completed at baseline and after
4 and 9 weeks of treatment. In addition, a side effect inventory
(41) was used to assess the presence or absence of side effects.
The clinician reviewed all symptoms endorsed by the child or the
parent and provided a severity rating after meeting with the child
and parent.

Statistical analysis

Differences in demographic and clinical variables at baseline
between the sertraline group and the placebo group were tested
with t tests for continuous variables and Fisher’s exact test for cat-
egorical variables. Differences in adverse events were evaluated
with Fisher’s exact test. The primary continuous outcome mea-
sures were evaluated by using a repeated measures analysis of co-
variance (ANCOVA) mixed model with an unstructured co-
variance matrix that incorporated correlations for all of the
observations arising from the same subject (42). The model had
treatment (sertraline versus placebo) as a fixed factor and time
(outcome scores at weeks 1, 2, 4, 6, 8, and 9) as the repeated factor
and contained an interaction (treatment-by-time) term to evalu-
ate the difference in slopes between treatments. The outcome
measure at baseline was used as covariate. Any significant find-
ings were followed up by individual ANCOVAs conducted for all
time periods. Analyses of the secondary outcome measures were
performed with ANCOVA for scores at week 9, with the last obser-
vation carried forward and baseline scores as covariates. Global
improvement after 9 weeks of treatment was assessed with
Fisher’s exact test. All tests were two-tailed and had an alpha level
of 0.05.

Results

Patients’ Demographic 
and Clinical Characteristics

Thirty-seven patients met diagnostic criteria for gener-
alized anxiety disorder and began the screening period. At
the completion of the two screening visits, seven patients
had improved and no longer met inclusion criteria. An-
other eight continued to meet inclusion criteria but for
various reasons declined participation. The 22 remaining
patients, who ranged in age from 5 to 17 years, were ran-
domly assigned to treatment groups. No differences were
found between the patients who were assigned to treat-
ment groups (N=22) and those who were excluded (N=15)
in mean age (mean=11.7, SD=3.9, and mean=10.9, SD=3.4,
respectively; t=0.64, df=35, p<0.53), proportion of white
subjects (81% and 92% respectively; χ2=0.82, df=1,
p<0.36), or proportion of male subjects (77.3% and 57.1%,
respectively; χ2=1.63, df=1, p<0.20). Seventy percent of the

subjects’ parents were married, and the majority of par-
ents had a college education (63% of mothers and 47% of
fathers) (data on seven fathers were missing). More than
90% of the fathers and 73% of the mothers were employed.
The Hamilton anxiety scale total score at baseline ranged
from 16 to 27 (placebo group: mean=23.3, SD=4.0; sertra-
line group: mean=20.6, SD=3.6; t=1.69, df=20, p<0.11). The
mean CGI severity scale score was 4. The duration of ill-
ness for all but one patient was more than 12 months.
Three patients were previously treated with methylpheni-
date, one with paroxetine, and one with alprazolam. Three
patients saw a school counselor regularly, and six patients
were in private psychotherapy before enrollment in the
study. Two patients suffered from asthma, two from sea-
sonal allergies, and one from migraine headaches. One
patient complained of gastric distress. No other medical
conditions were present.

Attrition

Of the 22 patients randomly assigned to the treatment
groups, only two patients in the placebo group and one
patient in the sertraline group dropped out before com-
pleting the study, one each after 1, 2, and 4 weeks of treat-
ment. All three patients were unimproved. This total attri-
tion rate of 14% is rather low for a 9-week clinical trial.

Adverse Events

Adverse events were assessed with a checklist of items,
each of which were rated on a scale from “not present” to
“mildly,” “moderately,” and “markedly present.” A symp-
tom was defined as an adverse event either if it was not
present at baseline but was reported in the course of the
study or if it was present at baseline but its severity was in-
creased by at least 1 point on the scale during the study.
Fisher’s exact tests (p<0.05) showed no statistically signifi-
cant differences in adverse events between the sertraline
group and the placebo group. It is interesting to note that
patients who received sertraline reported less dizziness
(18% versus 64%, p<0.08), nausea (5% versus 55%, p<0.06)
and stomach pain (18% versus 64%, p<0.08) (Fisher’s exact
tests) than the patients who received placebo. Only for
four side effects did the sertraline patients report numeri-
cally more adverse events than the placebo patients: dry
mouth (55% versus 27%, p=0.39), drowsiness (73% versus
45%, p=0.39), leg spasms (36% versus 9%, p=0.31), and
restlessness (55% versus 27%, p=0.39) (Fisher’s exact
tests).

Clinical Improvement

The primary measures, the Hamilton anxiety scale total
score and psychic and somatic factor scores and the CGI
severity and improvement scale scores, showed significant
treatment differences in favor of sertraline from week 4 to
the end of the study (Table 1). Highly significant treatment
effects were observed for all five outcome variables. Data
for the Hamilton anxiety scale total score are presented
graphically in Figure 1.
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Table 2 reports 9-week outcome results for the second-
ary outcome variables, the Anxiety Disorders Interview
Schedule for Children—Revised severity score rated by
both the child and parent, the Revised Children’s Manifest
Anxiety Scale completed by the child, several factors of the
Multidimensional Anxiety Scale for Children, and the
Hamilton depression scale. Significant differences in favor
of sertraline were observed for the Hamilton depression
scale, the Anxiety Disorders Interview Schedule for Chil-
dren—Revised severity rating by the parent, the Revised
Children’s Manifest Anxiety Scale score, and the Multidi-
mensional Anxiety Scale for Children total score and gen-
eralized anxiety, physical symptom, and social anxiety fac-
tor scores. No statistically significant differences were
found in the Anxiety Disorders Interview Schedule for
Children—Revised severity rating by the child and Multi-
dimensional Anxiety Scale for Children separation anxiety
factor score.

To assure that the anxiolytic effects of sertraline were in-
dependent of its antidepressant effects, we conducted an
additional analysis of outcomes in groups of patients with
low Hamilton depression scale scores (≤10) (N=9) and
high scores (>10) (N=13). Conducting a factorial analysis
of covariance with adjustment for baseline score on the
Hamilton anxiety scale, we again obtained a highly signif-
icant main treatment effect (F=11.0, df=1, 17, p<0.005) in
favor of sertraline, but no main depression severity effect
(F<0.1, df=1, 17, p=0.92) and no depression-by-treatment

interaction effect (F=2.5, df=1, 17, p=0.13) (Figure 2). To
ensure that the results were independent of age effects, we
compared Hamilton anxiety scale scores from baseline to
week 9 for patients age <12 years (N=11) and those age ≥12
years (N=11) (mean=–8.0, SD=8.5, versus mean=–7.0, SD=
9.2, respectively; (t=0.27, df=20, p<0.79). No age effects on
treatment outcome were found. Considering patients
rated as moderately or markedly improved (CGI improve-
ment scale scores=1 or 2) as “improved,” and those rated
as minimally improved or unimproved (CGI improvement

TABLE 1. Scores on Primary Clinical Outcome Measures for Children and Adolescents With Generalized Anxiety Disorder
Given Sertraline or Placebo in a 9-Week Randomized, Double-Blind Studya

Measure

Subjects
Receiving
Sertraline

(N=11)

Subjects
Receiving
Placebo
(N=11)

Analysis of
Difference Between 

Groups

Repeated Measures Analysis of Covariance (F)b

Effect of 
Treatment
(df=1, 19)

Effect of 
Time

(df=5, 19)

Interaction
of Treatment 

and Time
(df=5, 19)Mean SD Mean SD F (df=1, 19) p

Hamilton Anxiety Rating 
Scale
Total score 18.7** 12.7** 6.8**

Baseline 20.6 3.6 23.3 4.0
Week 2 16.4 5.4 18.7 7.8 0.1 0.78
Week 4 12.0 6.4 21.3 7.6 6.2 <0.02
Week 9 7.8 5.7 21.0 7.8 15.3 <0.001

Psychic factor score 18.9** 13.6** 8.2**
Week 2 10.2 3.9 12.2 4.4 0.5 0.47
Week 4 8.3 4.3 12.7 4.2 4.9 <0.04
Week 9 5.2 3.5 12.6 3.4 22.6 <0.001

Somatic factor score 12.2* 4.0* 4.1*
Week 2 6.2 3.2 6.5 4.1 0.0 0.97
Week 4 3.7 2.9 8.5 4.5 6.0 <0.03
Week 9 2.6 2.5 8.4 4.9 8.9 <0.01

Clinical Global Impression
Severity scale score 20.5** 20.9** 15.4**

Week 2 3.8 0.4 4.0 0.0 2.2 0.16
Week 4 3.4 0.9 4.0 0.0 3.7 <0.07
Week 9 2.4 0.8 3.9 0.3 30.5 <0.001

Improvement scale score 35.5** 25.7** 12.2**
Week 2 3.4 0.9 3.9 0.3 3.5 0.08
Week 4 2.8 1.1 3.8 0.4 8.3 0.01
Week 9 2.1 1.1 3.5 0.7 14.9 0.001

a Last observation carried forward.
b With baseline score as covariate.
*p<0.01. **p<0.001.

FIGURE 1. Mean Total Scores on the Hamilton Anxiety Rat-
ing Scale for Children and Adolescents With Generalized
Anxiety Disorder Given Sertraline or Placebo in a 9-Week
Randomized, Double-Blind Studya

a Last observation carried forward.
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scale scores=3 or 4) as “unimproved,” we observed that at
treatment endpoint, 10 of the 11 patients who received
sertraline (90%), but only one of the 11 who received pla-
cebo (10%), were improved (p<0.001, Fisher’s exact test).
However, of those patients who improved while taking ser-
traline, only two patients were markedly improved, repre-
senting a possible remission rate of only 18%.

Discussion

The results of this double-blind, placebo-controlled
trial suggest that the SSRI sertraline is safe and efficacious
for the symptomatic treatment of generalized anxiety dis-
order in children and adolescents at the low daily dose of
50 mg. Psychiatrist- and patient-completed rating scales
showed significantly more symptom reduction in patients
who received sertraline than in those who received pla-
cebo. There were no differences between the placebo and
sertraline groups in side effects reported. On the basis of
experience gained with adults (28, 43), we speculated that
medication might have the most impact on psychic and
not somatic symptoms of anxiety. In this study, however,
sertraline caused significant reduction in both psychic
and somatic symptoms of anxiety.

Some comments about diagnosing children with anxi-
ety disorders according to DSM-IV criteria appear appro-
priate. DSM-IV includes overanxious disorder in the cate-
gory of generalized anxiety disorder and avoidant disorder
in the category of social phobia. Although generalized
anxiety disorder in adults is characterized by excessive
anxiety and worry that the person finds difficult to control
in a variety of areas, less evidence is available on how gen-
eralized anxiety disorder manifests itself in children and
adolescents, as only a few studies that have used the DSM-
IV criteria have been published. However, generalized

TABLE 2. Scores on Secondary Clinical Outcome Measures for Children and Adolescents With Generalized Anxiety Disorder
Given Sertraline or Placebo in a 9-Week Randomized, Double-Blind Studya

Subjects Receiving Sertraline
(N=11)

Subjects Receiving Placebo
(N=11) Analysis

Measure Mean SD Mean SD F df p
Anxiety Disorders Interview Schedule for Children—

Revised severity score
Rated by the child 2.77 1, 19 0.11

Week 0 5.6 1.4 6.5 1.1
Week 9 2.7 2.0 4.6 2.0

Rated by the parent 9.26 1, 19 <0.007
Week 0 6.6 0.9 6.6 0.9
Week 9 2.6 1.7 4.9 2.0

Revised Children’s Manifest Anxiety Scale score 6.41 1, 16 <0.02
Week 0 18.3 5.9 17.3 6.2
Week 9 8.9 7.0 14.6 8.2

Multidimensional Anxiety Scale for Children
General anxiety score 8.16 1, 16 <0.02

Week 0 16.5 6.5 19.6 2.5
Week 9 9.3 4.9 16.6 4.4

Physical symptoms score 7.52 1, 16 <0.02
Week 0 14.9 9.1 17.0 5.2
Week 9 6.2 4.8 13.7 6.4

Social anxiety score 7.29 1, 16 <0.02
Week 0 15.5 7.4 17.7 4.4
Week 9 7.7 7.7 15.8 4.1

Separation anxiety score 3.53 1, 16 <0.08
Week 0 12.0 7.2 11.0 6.3
Week 9 5.6 4.7 11.0 6.3

Total score 6.04 1, 16 <0.03
Week 0 62.0 18.9 68.1 11.5
Week 9 35.7 17.2 56.4 16.3

Hamilton Depression Rating Scale score 18.55 1, 18 <0.001
Week 0 11.7 4.1 11.2 3.2
Week 9 4.0 3.6 11.5 4.2

a Last observation carried forward.

FIGURE 2. Mean Total Scores on the Hamilton Anxiety Rat-
ing Scale at 9 Weeks for Children and Adolescents With
Generalized Anxiety Disorder Given Sertraline or Placebo,
Grouped by Severity of Secondary Depression, in a 9-Week
Randomized, Double-Blind Studya

a Last observation carried forward. Low and high depression severity
indicated by Hamilton Depression Rating Scale scores ≤10 and >10,
respectively.
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anxiety disorder and overanxious disorder share many
features, and one study found that most children with
overanxious disorder also met criteria for generalized anx-
iety disorder (9).

Our research and clinical experience suggest that there
may be limitations in the definition of generalized anxiety
disorder in children and adolescents. In this study, chil-
dren and adolescents were diagnosed by using a struc-
tured diagnostic interview conducted with both the par-
ent and the child, and the study subjects were required to
have a primary diagnosis of generalized anxiety disorder.
All of the children indeed reported worry in multiple areas,
but some also had separation concerns with primary at-
tachment figures, and almost all of them had some social
anxiety. Some children in fact had multiple fears, signifi-
cant impairment, and avoidance of important develop-
mental tasks (missing school and lacking social involve-
ment outside the family).

Limitations of the study included the small size of the
study group. Replication of study results in a larger group
is necessary. In addition, most but not all assessments
were completed by one of the authors (M.A.R.), although
she was blind to the treatment condition. The lack of dif-
ference in the side effect profile between the placebo and
sertraline groups suggests that the double blind was main-
tained. Finally, in terms of measurement, the number of
clinician- and patient-rated scales for anxiety disorders in
children and adolescents is limited. We used the adult
Hamilton anxiety scale successfully, yet formal validity
and reliability data for use of this instrument with children
are not available. The minimal placebo response found in
this study is noteworthy. Because of the small size of the
study group, it is difficult to speculate about its causes.
However, the parents’ reports of change were equally con-
sidered when rating the CGI. Finally, the children included
in this study had struggled with the symptoms of general-
ized anxiety disorder for several years. It may be that the
physical symptoms and behavioral manifestations of anx-
iety symptoms are less amenable to a placebo response
than more experiential symptoms of level of distress.

Future studies to examine minimum dose requirements,
maximum duration of therapy, relapse rates after various
treatment intervals, and a comparison of medication to
cognitive behavior treatment are appropriate.

Received Nov. 16, 2000; revisions received March 15 and April 30,
2001; accepted May 17, 2001. From the Mood and Anxiety Disorders
Section and the Psychotherapy Research Center, Department of Psy-
chiatry, University of Pennsylvania. Address reprint requests to Dr.
Rynn, Mood and Anxiety Disorders Section, Department of Psychia-
try, University of Pennsylvania, 3535 Market St., Suite 670, Philadel-
phia, PA 19104; mrynn@mail.med.upenn.edu (e-mail).

Supported in part by the Mood and Anxiety Disorders Section, De-
partment of Psychiatry, University of Pennsylvania, and by NIMH
grants MH-14651 and MH-01819.

The authors thank Felipe García-España, Ph.D., for assistance with
statistical analyses.

References

1. McGee R, Feehan M, Williams S, Partridge F: DSM-III disorders
in a large sample of adolescents. J Am Acad Child Adolesc Psy-
chiatry 1990; 29:611–619

2. Lewinsohn PM, Hops H, Roberts RE, Seeley JR, Andrews JA: Ad-
olescent psychopathology, I: prevalence and incidence of de-
pression and other DSM-III-R disorders in high school students.
J Abnorm Psychol 1993; 102:133–144

3. Feehan M, McGee R, Raja R, Williams S: DSM-III-R disorders in
New Zealand 18 year olds. Aust NZ J Psychiatry 1994; 28:87–99

4. Costello EJ: Child psychiatric disorders and their correlates: a
primary care pediatric sample. J Am Acad Child Adolesc Psychi-
atry 1989; 28:851–855

5. Kashani JH, Orvaschel H: Anxiety disorders in mid-adolescence:
a community sample. Am J Psychiatry 1988; 145:960–964

6. Anderson JC, Williams S, McGee R, Silva PA: DSM-III disorders in
preadolescent children: prevalence in a large sample from the
general population. Arch Gen Psychiatry 1987; 44:69–76

7. Costello EJ: Child psychiatric disorders and their correlates: a
primary care pediatric sample. J Am Acad Child Adolesc Psychi-
atry 1989; 28:851–855

8. Bowen RC, Offord DR, Boyle MH: The prevalence of overanx-
ious disorder and separation anxiety disorder: results from the
Ontario Child Health Study. J Am Acad Child Adolesc Psychiatry
1990; 29:753–758

9. Kendall PC, Warman MJ: Anxiety disorders in youth: diagnostic
consistency across DSM-III-R and DSM-IV. J Anxiety Disord 1996;
10:452–463

10. Orvaschel H, Weissman M: Epidemiology of anxiety in children,
in Anxiety Disorders of Childhood. Edited by Gittelman R. New
York, Guilford Press, 1986, pp 58–72

11. Werry J: Diagnosis and assessment. Ibid, pp 73–100
12. Strauss CC: Behavioral assessment and treatment of overanx-

ious disorder in children and adolescents. Behav Modif 1988;
12:234–251

13. Dweck C, Wortman C: Learned helplessness, anxiety and
achievement, in Achievement, Stress and Anxiety. Edited by
Krone H, Laux L. New York, Hemisphere, 1982, pp 87–89

14. Livingston R, Taylor JL, Crawford SL: A study of somatic com-
plaints and psychiatric diagnosis in children. J Am Acad Child
Adolesc Psychiatry 1988; 27:185–187

15. March JS, Biederman J, Wolkow R, Safferman A, Mardekian J,
Cook EH, Cutler NR, Dominguez R, Ferguson J, Muller B, Riesen-
berg R, Rosenthal M, Sallee FR, Wagner KD: Sertraline in chil-
dren and adolescents with obsessive-compulsive disorder: a
multicenter randomized controlled trial. JAMA 1998; 280:
1752–1756

16. Zito JM, Safer DJ, dosReis S, Gardner JF, Boles M, Lynch F: Trends
in the prescribing of psychotropic medications to preschoolers.
JAMA 2000; 283:1025–1030

17. Allen A, Leonard H, Swedo SE: Current knowledge of medica-
tions for the treatment of childhood anxiety disorders. J Am
Acad Child Adolesc Psychiatry 1995; 34:976–986

18. Bernstein GA, Borchardt CM, Perwien AR: Anxiety disorders in
children and adolescents: a review of the past 10 years. J Am
Acad Child Adolesc Psychiatry 1996; 35:1110–1119

19. Graae F, Milner J, Rizzotto L, Klein RG: Clonazepam in child-
hood anxiety disorders. J Am Acad Child Adolesc Psychiatry
1994; 33:372–376

20. Simeon JG, Ferguson HB, Knott V: Clinical, cognitive and neuro-
physiological effects of alprazolam in children and adolescents
with overanxious and avoidant disorders. J Am Acad Child Ad-
olesc Psychiatry 1992; 31:29–33

21. Gittelman-Klein R, Klein DF: School phobia: diagnostic consid-
erations in the light of imipramine effects. J Nerv Ment Dis
1973; 156:199–215



2014 Am J Psychiatry 158:12, December 2001

SERTRALINE IN CHILDREN WITH ANXIETY

22. Berney T, Kolvin I, Bhate SR, Garside RF, Jeans J, Kay B, Scarth L:
School phobia: a therapeutic trial with clomipramine and
short-term outcome. Br J Psychiatry 1981; 138:110–118

23. Bernstein GA, Garfinkel BD, Borchardt CM: Comparative studies
of pharmacotherapy for school refusal. J Am Acad Child Ado-
lesc Psychiatry 1990; 29:773–781

24. Klein DF, Mannuzza S, Chapman T, Fyer AJ: Child panic revis-
ited. J Am Acad Child Adolesc Psychiatry 1992; 31:112–116

25. Bernstein GA, Borchardt CM, Perwien AR, Crosby RD, Kushner
JM, Thuras PD, Last CG: Imipramine plus cognitive-behavioral
therapy in the treatment of school refusal. J Am Acad Child Ad-
olesc Psychiatry 2000; 39:276–283

26. Angold A, Costello EJ, Erkanli A: Comorbidity. J Child Psychol
Psychiatry 1999; 40:57–87

27. Pollack MH, Zaninelli R, Goddard A, McCafferty JP, Bellew KM,
Burnham DB, Iyengar MK: Paroxetine in the treatment of gen-
eralized anxiety disorder: results of a placebo-controlled, flexi-
ble-dosage trial. J Clin Psychiatry 2001; 62:350–357

28. Rickels K, Pollack MH, Sheehan DV, Haskins JT: Efficacy of ex-
tended-release venlafaxine in nondepressed outpatients with
generalized anxiety disorder. Am J Psychiatry 2000; 157:968–
974

29. Gelenberg AJ, Lydiard RB, Rudolph RL, Aguiar L, Haskins JT, Sali-
nas E: Efficacy of venlafaxine extended-release capsules in
nondepressed outpatients with generalized anxiety disorder: a
6-month randomized controlled trial. JAMA 2000; 283:3082–
3088

30. Birmaher B, Waterman GS, Ryan N, Cully M, Balach L, Ingram J,
Brodsky M: Fluoxetine for childhood anxiety disorders. J Am
Acad Child Adolesc Psychiatry 1994; 33:993–999

31. Manassis K, Bradley S: Fluoxetine in anxiety disorders (letter). J
Am Acad Child Adolesc Psychiatry 1994; 33:761–762

32. Fairbanks JM, Pine DS, Tancer NK, Dummit ES, Kentgen LM,
Martin J, Asche BK, Klein RG: Open fluoxetine treatment of

mixed anxiety disorders in children and adolescents. J Child
Adolesc Psychopharmacol 1997; 7:17–29

33. Pediatric Psychopharmacology Anxiety Study Group: Fluvox-
amine for the treatment of anxiety disorders in children and
adolescents. N Engl J Med 2001; 344:1279–1285

34. Albano AM, Silverman WK: Anxiety Disorder Interview Sched-
ule for DSM-IV: Child Version. San Antonio, Tex, Psychological
Corp/Graywind Publications, 1996

35. Hamilton M: The assessment of anxiety states by rating. Br J
Med Psychol 1959; 32:50–55

36. Guy W (ed): ECDEU Assessment Manual for Psychopharmacol-
ogy: Publication ADM 76-338. Washington, DC, US Department
of Health, Education, and Welfare, 1976, pp 218–222

37. March JS, Parker JDA, Sullivan K, Stallings P, Conners K: The
Multidimensional Anxiety Scale for Children (MASC): factor
structure, reliability, and validity. J Am Acad Child Adolesc Psy-
chiatry 1997; 36:554–565

38. March JS: Multidimensional Anxiety Scale for Children Techni-
cal Manual. New York, Multi-Health Systems, 1997

39. Reynolds CR, Richmond BO: What I Think and Feel: a revised
measure of children’s manifest anxiety. J Abnorm Child Psychol
1987; 6:271–280

40. Hamilton M: A rating scale for depression. J Neurol Neurosurg
Psychiatry 1960; 23:56–62

41. Kutcher S: Child and Adolescent Psychopharmacology. Phila-
delphia, WB Saunders, 1997

42. Diggle PJ, Liang K, Zeger SL: Analysis of Longitudinal Data. Ox-
ford, UK, Oxford University Press, 1994

43. Rickels K, Downing R, Schweizer E, Hassman H: Antidepres-
sants for the treatment of generalized anxiety disorder: a pla-
cebo-controlled comparison of imipramine, trazodone and di-
azepam. Arch Gen Psychiatry 1993; 50:884–895


