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A bs t r ac t
Background

Anxiety disorders are common psychiatric conditions affecting children and adolescents. Although cognitive behavioral therapy and selective serotonin-reuptake inhibitors have shown efficacy in treating these disorders, little is known about their
relative or combined efficacy.
Methods

In this randomized, controlled trial, we assigned 488 children between the ages of
7 and 17 years who had a primary diagnosis of separation anxiety disorder, generalized anxiety disorder, or social phobia to receive 14 sessions of cognitive behavioral therapy, sertraline (at a dose of up to 200 mg per day), a combination of sertraline and cognitive behavioral therapy, or a placebo drug for 12 weeks in a 2:2:2:1
ratio. We administered categorical and dimensional ratings of anxiety severity and
impairment at baseline and at weeks 4, 8, and 12.
Results

The percentages of children who were rated as very much or much improved on the
Clinician Global Impression–Improvement scale were 80.7% for combination therapy (P<0.001), 59.7% for cognitive behavioral therapy (P<0.001), and 54.9% for
sertraline (P<0.001); all therapies were superior to placebo (23.7%). Combination
therapy was superior to both monotherapies (P<0.001). Results on the Pediatric
Anxiety Rating Scale documented a similar magnitude and pattern of response;
combination therapy had a greater response than cognitive behavioral therapy,
which was equivalent to sertraline, and all therapies were superior to placebo. Adverse events, including suicidal and homicidal ideation, were no more frequent in
the sertraline group than in the placebo group. No child attempted suicide. There
was less insomnia, fatigue, sedation, and restlessness associated with cognitive
behavioral therapy than with sertraline.
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Conclusions

Both cognitive behavioral therapy and sertraline reduced the severity of anxiety in
children with anxiety disorders; a combination of the two therapies had a superior
response rate. (ClinicalTrials.gov number, NCT00052078.)
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nxiety disorders are common in
children and cause substantial impairment
in school, in family relationships, and in
social functioning.1,2 Such disorders also predict
adult anxiety disorders and major depression.3-6
Despite a high prevalence (10 to 20%3,7,8) and
substantial morbidity, anxiety disorders in childhood remain underrecognized and undertreated.1,9
An improvement in outcomes for children with
anxiety disorders would have important public
health implications.
In clinical trials, separation and generalized
anxiety disorders and social phobia are often
grouped together because of the high degree of
overlap in symptoms and the distinction from
other anxiety disorders (e.g., obsessive–compulsive
disorder). Efficacious treatments for these disorders include cognitive behavioral therapy10,11 and
the use of selective serotonin-reuptake inhibitors
(SSRIs).12,13 However, randomized, controlled trials comparing cognitive behavioral therapy, the
use of an SSRI, or the combination of both therapies with a control are lacking. The evaluation of
combination therapy is particularly important because approximately 40 to 50% of children with
these disorders do not have a response to shortterm treatment with either monotherapy.14,15
Our study, called the Child–Adolescent Anxiety Multimodal Study, was designed to address the
current gaps in the treatment literature by evaluating the relative efficacy of cognitive behavioral
therapy, sertraline, a combination of the two therapies, and a placebo drug. This article reports the
results of short-term treatment.

Me thods
Study Design and Implementation

This study was designed as a two-phase, multicenter, randomized, controlled trial for children
and adolescents between the ages of 7 and 17 years
who had separation or generalized anxiety disorder or social phobia. Phase 1 was a 12-week trial
of short-term treatment comparing cognitive behavioral therapy, sertraline, and their combination with a placebo drug. Phase 2 is a 6-month open
extension for patients who had a response in
phase 1.
The authors designed the study, wrote the manuscript, and vouch for the data gathering and analysis. Pfizer provided sertraline and matching pla-
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cebo free of charge but was not involved in the
design or implementation of the study, the analysis or interpretation of data, the preparation or
review of the manuscript, or the decision to publish the results of the study.
Study Subjects

Children between the ages of 7 and 17 years with
a primary diagnosis of separation or generalized
anxiety disorder or social phobia (according to
the criteria of the Diagnostic and Statistical Manual of
Mental Disorders, fourth edition, text revision
[DSM-IV-TR]16), substantial impairment, and an
IQ of 80 or more were eligible to participate.
Children with coexisting psychiatric diagnoses
of lesser severity than the three target disorders
were also allowed to participate; such diagnoses
included attention deficit–hyperactivity disorder
(ADHD) while receiving stable doses of stimulant
and obsessive–compulsive, post-traumatic stress,
oppositional–defiant, and conduct disorders. Children were excluded if they had an unstable medical condition, were refusing to attend school because of anxiety, or had tried but had not had a
response to two adequate trials of SSRIs or an
adequate trial of cognitive behavioral therapy.
Girls who were pregnant or were sexually active
and were not using an effective method of birth
control were also excluded. Children who were receiving psychoactive medications other than stable
doses of stimulants and who had psychiatric diagnoses that made participation in the study clinically inappropriate (i.e., current major depressive
or substance-use disorder; unmedicated ADHD,
combined type; or a lifetime history of bipolar,
psychotic, or pervasive developmental disorders)
or who presented an acute risk to themselves or
others were also excluded.
Recruitment occurred from December 2002
through May 2007 at Duke University Medical Center, New York State Psychiatric Institute–Columbia University Medical Center–New York University, Johns Hopkins Medical Institutions, Temple
University, University of California, Los Angeles,
and Western Psychiatric Institute and Clinic–University of Pittsburgh Medical Center. The protocol was approved and monitored by institutional
review boards at each center and by the data and
safety monitoring board of the National Institute
of Mental Health. Subjects and at least one parent
provided written informed consent.
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Interventions

Cognitive behavioral therapy involved fourteen
60-minute sessions, which included review and ratings of the severity of subjects’ anxiety, response
to treatment, and adverse events. Therapy was
based on the Coping Cat program,17,18 which was
adapted for the subjects’ age and the duration of
the study.19 Each subject who was assigned to receive cognitive behavioral therapy received training
in anxiety-management skills, followed by behavioral exposure to anxiety-provoking situations.
Parents attended weekly check-ins and two parentonly sessions. Experienced psychotherapists, certified in the Coping Cat protocol, received regular
site-level and cross-site supervision.
Pharmacotherapy involved eight sessions of
30 to 60 minutes each that included review and
ratings of the severity of subjects’ anxiety, their
response to treatment, and adverse events. Sertraline (Zoloft) and matching placebo were administered on a fixed–flexible schedule beginning with 25 mg per day and adjusted up to 200
mg per day by week 8. Through week 8, subjects
who were considered to be mildly ill or worse
and who had minimal side effects were eligible
for dose increases. Psychiatrists and nurse clinicians with experience in medicating children with
anxiety disorders were certified in the study pharmacotherapy protocol and received regular sitelevel and cross-site supervision. Pill counts and
medication diaries were used to facilitate and
document adherence.
Combination therapy consisted of the administration of sertraline and cognitive behavioral
therapy. Whenever possible, therapy and medication sessions occurred on the same day for the
convenience of subjects.
Objectives

Study objectives were, first, to compare the relative efficacy of the three active treatments with
placebo; second, to compare combination therapy with either sertraline or cognitive behavioral
therapy alone; and third, to assess the safety and
tolerability of sertraline, as compared with placebo. We hypothesized that all three active treatments would be superior to placebo and that
combination therapy would be superior to either
sertraline or cognitive behavioral therapy alone.

isting disorders and psychosocial functioning using reports from both the subjects and their
parents and from interviews of subjects and parents at the time of screening, at baseline, and at
weeks 4, 8, and 12. The interviews were administered by independent evaluators who were unaware
of study-group assignments.
We used the Anxiety Disorders Interview Schedule for DSM-IV-TR, Child Version,20 to establish
diagnostic eligibility. The categorical primary outcome was the treatment response at week 12,
which was defined as a score of 1 (very much
improved) or 2 (much improved) on the Clinical
Global Impression–Improvement scale,21 which
ranges from 1 to 7, with lower scores indicating
more improvement, as compared with baseline.
A score of 1 or 2 reflects a substantial, clinically
meaningful improvement in anxiety severity. The
dimensional primary outcome was anxiety severity as measured on the Pediatric Anxiety Rating
Scale, computed by the summation of six items
assessing anxiety severity, frequency, distress,
avoidance, and interference during the previous
week.22 Total scores on this scale range from 0 to
30, with scores above 13 indicating clinically
meaningful anxiety. The Children’s Global Assessment Scale23 was used to rate overall impairment. Scores on this scale range from 1 to 100;
scores of 60 or lower are considered to indicate
a need for treatment, and a score of 50 corresponds to moderate impairment that affects most
life situations and is readily observable. Agreement among the raters was high for anxiety severity (r = 0.85) and diagnostic status (intraclass
correlation coefficient = 0.82 to 0.88) on the basis
of a videotaped review of 10% of assessments by
independent evaluators that were performed at
baseline and at week 12.
Adverse Events

Adverse events were defined as any unfavorable
change in the subjects’ pretreatment condition,
regardless of its relationship to a particular therapy. Serious adverse events were life-threatening
events, hospitalization, or events leading to major incapacity. Harm-related adverse events were
defined as thoughts of harm to self or others or
related behaviors.
All subjects were interviewed at the start of
each visit by the study coordinator with the use
Outcome Assessments
of a standardized script. Identified adverse events
We obtained demographic information, informa- and harm-related events were then evaluated and
tion on symptoms of anxiety, and data on coex- rated by each subject’s study clinician. This ren engl j med 359;26
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port presents data on all serious adverse events,
all harm-related adverse events, and moderate
and severe (i.e., functionally impairing) adverse
events that occurred in 3% or more of subjects
in any study group. The data and safety monitoring board of the National Institute of Mental
Health performed a quarterly review of reported
adverse events.
Given the greater number of study visits (and
hence more reporting opportunities) and the unblinded administration of sertraline in the combination-therapy group, the test of the adverseevent profile of sertraline focused on statistical
comparisons between sertraline and placebo and
sertraline and cognitive behavioral therapy.
Randomization and Masking

The randomization sequence in a 2:2:2:1 ratio was
determined by a computer-generated algorithm
and maintained by the central pharmacy, with
stratification according to age, sex, and study center. Subjects were assigned to study groups after
being deemed eligible and undergoing verbal reconsent with a study investigator. Subjects in the
sertraline and placebo groups did not know
whether they were receiving active therapy, nor
did their clinicians. However, subjects who received
combination therapy knew they were receiving
active sertraline. The study protocol called for independent evaluators who completed assessments
to be unaware of all treatment assignments.
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Logistic-regression models included the study
center as a covariate. For dimensional outcomes,
linear mixed-effects models (implemented with
the use of PROC MIXED) were used to determine
predicted mean values at each assessment point
(weeks 4, 8, and 12) and to test the study hypotheses with respect to between-group differences at week 12. In each linear mixed-effects
model, time and study group were included as
fixed effects, with linear and quadratic time and
time-by-treatment group interaction terms. Each
model also began with a limited number of covariates (e.g., age, sex, and race), followed by
backward stepping to identify the best-fitting
and most parsimonious model. In all models,
random effects included intercept and linear
slope terms, and an unstructured covariance was
used to account for within-subject correlation
over time. All comparisons were planned and
tests were two-sided. A P value of less than 0.05
was considered to indicate statistical significance. The sequential Dunnett test was used to
control the overall (familywise) error rate.24
We analyzed data from all subjects according
to study group. Sensitivity analyses were performed with the last observation carried forward
(LOCF) and multiple imputation assuming missingness at random. Results were similar for the
two missing-data methods. We report the results
of the LOCF analysis because the response rates
were lower and hence provide a more conservative estimate of outcomes.

Statistical Analysis

On the basis of previous studies,10-15 we hypothesized that 80% of children in the combinationtherapy group, 60% in either the sertraline group
or the cognitive-behavioral-therapy group, and
30% in the placebo group would be considered to
have had a response to treatment at week 12. We
determined that we needed to enroll 136 subjects
in each active-treatment group and 70 subjects in
the placebo group for the study to have a power
of 80% to detect a minimum difference of 17%
between any two study groups in the rate of response, assuming an alpha of 0.05 and a twotailed test with no adjustment for multiple comparisons.
Analyses were performed with the use of SAS
software, version 9.1.3 (SAS Institute). For categorical outcomes (including data regarding adverse events), treatments were compared with
the use of Pearson’s chi-square test, Fisher’s exact test, or logistic regression, as appropriate.
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R e sult s
Subjects

A total of 3066 potentially eligible subjects were
screened by telephone (Fig. 1). Of these subjects,
761 signed consent forms and completed the inclusion and exclusion evaluation, 524 were deemed
to be eligible and completed the baseline assessment, and 488 underwent randomization. Eleven
subjects (2.3%) stopped treatment but were included in the assessment (treatment withdrawals); 46 subjects (9.4%) stopped both treatment
and assessment (study withdrawals). On the basis of logistic-regression analyses, pairwise comparisons indicated that subjects in the cognitivebehavioral-therapy group were significantly less
likely to withdraw from treatment than were those
in the sertraline group (odds ratio, 0.33; 95% confidence interval [CI], 0.13 to 0.87; P = 0.03) or the
placebo group (odds ratio, 0.24; 95% CI; 0.09 to
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3066 Children were screened

2305 Were excluded
1066 Were ineligible
796 Were not interested
443 Were lost after initial contact

761 Were included in intake visit

237 Were excluded
10 Were not interested
154 Were ineligible
73 Had other reasons

524 Were included in baseline visit

36 Were excluded
3 Had improved symptoms
3 Met exclusion criteria
11 Were no longer interested
19 Lost contact

488 Underwent randomization

140 Were assigned to receive
sertraline and CBT

133 Were assigned to receive
sertraline alone

139 Were assigned to receive
CBT alone

1 Withdrew from treatment
owing to adverse event

7 Withdrew from treatment
5 Declined treatment
2 Had an adverse event

12 Withdrew from study
5 Lost contact
3 Withdrew consent
2 Had lack of improvement
2 Had an adverse event

16 Withdrew from study
3 Lost contact
7 Withdrew consent
6 Had an adverse event

6 Withdrew from study
2 Lost contact
1 Had time burden
1 Withdrew consent
1 Had lack of improvement
1 Had unknown reason

12 Withdrew from study
2 Lost contact
1 Had time burden
6 Withdrew consent
1 Had lack of improvement
1 Had adverse event
1 Had unknown reason

127 Completed the study
through wk 12

110 Completed the study
through wk 12

133 Completed the study
through wk 12

61 Completed the study
through wk 12

140 Were included in the analysis

133 Were included in the analysis

139 Were included in the analysis

76 Were included in the analysis

0 Withdrew from treatment

76 Were assigned to receive
placebo

3 Withdrew from treatment
1 Had improved symptoms
2 Had adverse events

Figure 1. Enrollment and Outcomes.
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Table 1. Baseline Characteristics of the Subjects and Recruitment According to Study Center.*
Combination
Therapy
(N = 140)

Sertraline
(N = 133)

Cognitive Behavioral
Therapy
(N = 139)

Placebo
(N = 76)

New York State Psychiatric Institute–Columbia
University Medical Center–New York
University

18 (12.9)

15 (11.3)

16 (11.5)

10 (13.2)

59 (12.1)

Duke University Medical Center

29 (20.7)

29 (21.8)

30 (21.6)

16 (21.1)

104 (21.3)

Johns Hopkins Medical Institutions

30 (21.4)

27 (20.3)

29 (20.9)

15 (19.7)

101 (20.7)

Temple University–University of Pennsylvania

22 (15.7)

23 (17.3)

22 (15.8)

13 (17.1)

80 (16.4)

University of California, Los Angeles

21 (15.0)

20 (15.0)

21 (15.1)

11 (14.5)

73 (15.0)

Western Psychiatric Institute and Clinic–University
of Pittsburgh Medical Center

20 (14.3)

19 (14.3)

21 (15.1)

11 (14.5)

71 (14.5)

101 (72.1)

99 (74.4)

108 (77.7)

54 (71.1)

362 (74.2)

0.66

10.7±2.8

10.8±2.8

10.5±2.9

10.6±2.8

10.7±2.8

0.93

72 (51.4)

61 (45.9)

72 (51.8)

37 (48.7)

242 (49.6)

0.75

Variable

All Subjects
(N = 488) P Value

Study center — no. (%)

Demographic characteristics
Age
7–12 yr — no. (%)
Mean — yr
Female sex — no. (%)
Race or ethnic group — no. (%)†

0.43

White

116 (82.9)

103 (77.4)

106 (76.3)

60 (78.9)

385 (78.9)

Black

11 (7.9)

12 (9.0)

14 (10.1)

7 (9.2)

44 (9.0)

Asian

6 (4.3)

4 (3.0)

1 (0.7)

1 (1.3)

12 (2.5)

American Indian

1 (0.7)

2 (1.5)

3 (2.2)

0

0

Pacific Islander

1 (0.7)

1 (1.3)

2 (0.4)

Other

5 (3.6)

12 (9.0)

15 (10.8)

7 (9.2)

39 (8.0)

16 (11.4)

15 (11.3)

21 (15.1)

7 (9.2)

59 (12.1)

0.59

35 (25.0)

35 (26.3)

33 (23.7)

21 (27.6)

124 (25.4)

0.92

Hispanic
Low socioeconomic status — no. (%)‡

0

6 (1.2)

Primary diagnosis of anxiety disorder — no. (%)
Separation anxiety only

2 (1.4)

5 (3.8)

6 (4.3)

3 (3.9)

16 (3.3)

0.53

Social phobia only

14 (10.0)

19 (14.3)

16 (11.5)

6 (7.9)

55 (11.3)

0.51

Generalized anxiety only

10 (7.1)

8 (6.0)

11 (7.9)

4 (5.3)

33 (6.8)

0.87

Separation anxiety and social phobia

12 (8.6)

7 (5.3)

7 (5.0)

7 (9.2)

33 (6.8)

0.46

Separation anxiety and generalized anxiety

13 (9.3)

12 (9.0)

8 (5.8)

6 (7.9)

39 (8.0)

0.69

Social phobia and generalized anxiety

41 (29.3)

37 (27.8)

40 (28.8)

19 (25.0)

137 (28.1)

0.92

Separation anxiety, social phobia, and generalized
anxiety

48 (34.3)

45 (33.8)

51 (36.7)

31 (40.8)

175 (35.9)

0.74

Other internalizing disorders¶

70 (50.0)

55 (41.4)

56 (40.3)

32 (42.1)

213 (43.6)

0.35

Attention deficit–hyperactivity disorder

16 (11.4)

17 (12.8)

16 (11.5)

9 (11.8)

58 (11.9)

0.98

Oppositional–defiant disorder or conduct disorder

14 (10.0)

11 (8.3)

14 (10.1)

7 (9.2)

46 (9.4)

0.95

4 (2.9)

5 (3.8)

2 (1.4)

2 (2.6)

13 (2.7)

0.70

Secondary diagnosis of coexisting disorder — no. (%)§

Tic disorder

* Plus–minus values are means ±SD.
† Race or ethnic group was reported by the subjects.
‡ Low socioeconomic status was defined as a score of 3 or less on the Hollingshead Two-Factor Scale, which ranges from 1 to 5.
§ Secondary diagnosis of coexisting disorders refers to an allowable diagnosis that was rated as less severe than the anxiety disorder of interest.
¶ Other internalizing disorders include other anxiety disorders and dysthymia.
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0.67; P = 0.006). Of the 488 subjects who underwent randomization, 459 (94.1%) completed at
least one postbaseline assessment, 396 (81.1%)
completed all four assessments, and 440 (90.2%)
completed the assessment at week 12. Subjects
were recruited primarily through advertisements
(52.2%) or clinical referrals (44.1%).
Of 14 possible sessions of cognitive behavioral
therapy, the mean (±SD) number of sessions completed was 12.7±2.8 in the combination-therapy
group and 13.2±2.0 in the cognitive-behavioral-

therapy group. The mean dose of sertraline at
the final visit was 133.7±59.8 mg per day (range,
25 to 200) in the combination-therapy group,
146.0±60.8 mg per day (range, 25 to 200) in the
sertraline group, and 175.8±43.7 mg per day
(range, 50 to 200) in the placebo group.
Demographic and Clinical Characteristics

There were no significant differences among study
groups with respect to baseline demographic and
clinical characteristics (Table 1). The mean age

Table 2. Key Outcomes at 12 Weeks.*
Combination
Therapy
(N = 140)

Assessment Scale and Week of Evaluation

Sertraline
(N = 133)

Cognitive Behavioral
Therapy
(N = 139)

Placebo
(N = 76)

Clinical Global Impression–Improvement scale
— % with response to therapy (95% CI)†
Baseline

NA

NA

NA

NA

Week 4

21.4 (15.4–29.0)

18.8 (13.0–18.8)

9.3 (5.5–15.5)

6.6 (2.6–14.9)

Week 8

54.3 (46.0–62.3)

47.4 (39.1–55.8)

29.5 (22.6–37.6)

22.4 (14.4–33.1)

Week 12

80.7 (73.3–86.4)

54.9 (46.4–63.1)

59.7 (51.4–67.5)

23.7 (15.5–34.5)

Score on Pediatric Anxiety Rating Scale —
mean (95% CI)‡§
Baseline

19.4±3.9 (18.8–20.1)

18.8±3.9 (18.1–19.4)

18.9±3.9 (18.2–19.6)

19.6±3.9 (18.7–20.5)

Week 4

14.6±3.9 (14.0–15.3)

14.2±4.0 (13.6–14.9)

16.0±3.9 (15.4–16.7)

16.0±4.1 (15.0–16.9)

Week 8

10.6±4.9 (9.8–11.4)

11.2±5.0 (10.4–12.1)

13.3±4.8 (12.5–14.1)

13.6±5.2 (12.5–14.8)

Week 12

7.4±6.0 (6.4–8.4)

9.8±6.2 (8.7–10.8)

10.8±5.9 (9.8–11.7)

12.6±6.3 (11.2–14.0)

Baseline

5.1±0.7 (5.0–5.2)

5.0±0.7 (4.8–5.1)

5.0±0.7 (4.9–5.1)

5.1±0.7 (5.0–5.3)

Week 4

4.2±0.8 (4.0–4.3)

4.1±0.8 (4.0–4.2)

4.5±0.8 (4.4–4.6)

4.4±0.8 (4.2–4.6)

Week 8

3.3±1.0 (3.1–3.4)

3.5±1.0 (3.3–3.6)

3.9±1.0 (3.7–4.1)

4.0±1.1 (3.7–4.2)

Week 12

2.4±1.3 (2.2–2.7)

3.0±1.3 (2.8–3.2)

3.3±1.3 (3.1–3.5)

3.8±1.4 (3.5–4.1)

Baseline

50.5±7.0 (49.3–51.7)

50.9±7.0 (49.7–52.1)

51.0±7.1 (49.8–52.1)

50.1±7.0 (48.5–51.6)

Week 4

56.2±6.7 (55.1–57.4)

56.8±6.9 (55.6–57.9)

54.3±6.7 (53.1–55.4)

54.6±7.0 (53.0–56.2)

58.5±8.2 (57.2–59.9)

58.0±8.7 (56.0–59.9)

Score on Clinical Globe Impressions–
Severity — mean (95% CI)§¶

Score on Children’s Global Assessment
Scale — mean (95% CI)§‖

Week 8

62.3±8.3 (60.9–63.6)

61.4±8.5 (60.0–62.9)

Week 12

68.6±10.4 (66.9–70.3)

65.0±10.7 (63.1–66.8)

63.8±10.2 (62.1–65.5) 60.1±10.9 (57.7–62.6)

* Plus–minus values are means ±SD. All analyses were performed on data from the intention-to-treat population. Primary outcome variables
were scores on the Clinical Global Impression–Improvement scale and the Pediatric Anxiety Rating Scale. NA denotes not applicable.
† Values are the proportion of subjects who had a response to therapy, which was defined as a score of 1 (very much improved) or 2 (much
improved) on the Clinical Global Impression–Improvement scale, which ranges from 1 to 7, with lower scores indicating more improvement, as compared with baseline.
‡ Scores on the Pediatric Anxiety Rating Scale range from 0 to 30, with scores higher than 13 consistent with moderate levels of anxiety and a
diagnosis of an anxiety disorder.
§ Values are expected mean scores, which were determined by linear mixed-effects model analysis.
¶ Scores on the Clinical Global Impression–Severity scale range from 1 to 7, with higher scores indicating greater severity of the disorder.
‖ Scores on the Children’s Global Assessment Scale range from 1 to 100, with lower scores indicating greater impairment. Scores of 60 or
lower are considered to indicate a need for treatment, and a score of 50 corresponds to moderate impairment that affects most life situations and is readily observable.
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proved) or 2 (much improved) on the Clinical Global Impression–Improvement scale at 12 weeks were
80.7% (95% CI, 73.3 to 86.4) in the combinationtherapy group, 59.7% (95% CI, 51.4 to 67.5) in the
cognitive-behavioral-therapy group, 54.9% (95% CI,
46.4 to 63.1) in the sertraline group, and 23.7%
(95% CI, 15.5 to 34.5) in the placebo group (Table
2). With the study center as a covariate, planned
pairwise comparisons from a logistic-regression
model showed that each active treatment was superior to placebo as follows: combination therapy
versus placebo, P<0.001 (odds ratio, 13.6; 95%
CI, 6.9 to 26.8); cognitive behavioral therapy versus placebo, P<0.001 (odds ratio, 4.8; 95% CI, 2.6
to 9.0); and sertraline versus placebo, P<0.001
(odds ratio, 3.9; 95% CI, 2.1 to 7.4). Similar pairwise comparisons revealed that combination therapy was superior to either sertraline alone (odds
ratio, 3.4; 95% CI, 2.0 to 5.9; P<0.001) or cognitive behavioral therapy alone (odds ratio, 2.8;
95% CI, 1.6 to 4.8; P = 0.001). However, there was
no significant difference between sertraline and
Clinical Response
cognitive behavioral therapy (P = 0.41).
There was no main effect for center (P = 0.69);
In the intention-to-treat analysis, the percentages
of children who were rated as 1 (very much im- however, a comparison among centers according
to study group revealed a significant difference in
response to combination therapy but no differences with respect to the response to sertraline
20
alone (P = 0.15) or cognitive behavioral therapy
alone (P = 0.25). Further evaluation of response
18
rates revealed that the average response rate for
16
combination therapy at one center was significantly lower than at the other centers (P = 0.002).
14
A sensitivity analysis of site response rates showed
12
that when data from the one site were removed,
the average response rate of the other sites was
10
consistent with that of the full sample.
8
The mixed-effects model for the Pediatric
Placebo
Anxiety Rating Scale revealed a significant qua6
CBT alone
dratic effect for time (P<0.001) and a significant
4
Sertraline alone
quadratic time-by-treatment interaction for cogCombination
nitive behavioral therapy versus placebo (P = 0.01)
2
but not for either combination therapy or sertra0
line versus placebo. In other words, as compared
0
4
8
12
with placebo, cognitive behavioral therapy had a
Weeks
linear mean trajectory (Fig. 2). Planned pairwise
Figure 2. Scores on the Pediatric Anxiety Rating Scale during the 12-Week
comparisons of the expected mean scores on the
1st
RETAKE
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Study.
ICM
Pediatric Anxiety Rating Scale at week 12 re2nd
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2
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Anxiety
Scale range from 0 to 30, with scores
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of participants was 10.7±2.8 years, with 74.2%
under the age of 13 years. There were nearly
equal numbers of male and female subjects. Most
subjects were white (78.9%), with other racial
and ethnic groups represented. Subjects came
from predominantly middle-class and uppermiddle-class families (74.6%) and lived with both
biologic parents (70.3%). Most subjects had received the diagnosis of two or more primary
anxiety disorders (78.7%) and one or more secondary disorders (55.3%). At baseline, subjects
had moderate-to-severe anxiety and impairment
(Table 2). Given the geographic diversity among
study centers, there were significant differences
among sites on several baseline demographic
variables (e.g., race and socioeconomic status).
Overall, these variables were equally distributed
among study groups within each center; however, three centers had one instance each of unequal distribution for sex, race, or socioeconomic status.
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tive behavioral therapy versus placebo, t = −2.11
(P = 0.04); and sertraline versus placebo, t = −3.15
(P = 0.002). In addition, combination therapy was
superior to both sertraline alone (t = −3.26,
P = 0.001) and cognitive behavioral therapy alone
(t = −4.73, P<0.001). No significant difference
was found between sertraline and cognitive behavioral therapy (t = −1.32, P = 0.19). The same
magnitude and pattern of outcome were found
for the Clinical Global Impression–Severity scale
and the Children’s Global Assessment Scale.
Estimates of the effect size (Hedges’ g) and
the number needed to treat between the activetreatment groups and the placebo group were

calculated. Effect sizes are based on the expected mean scores on the Pediatric Anxiety Rating
Scale, derived from the mixed-effects model. The
number needed to treat is based on the dichotomized, end-of-treatment scores on the Clinical
Global Impression–Improvement scale with the
use of LOCF. The effect size was 0.86 (95% CI,
0.56 to 1.15) for combination therapy, 0.45 (95%
CI, 0.17 to 0.74) for sertraline, and 0.31 (95% CI,
0.02 to 0.59) for cognitive behavioral treatment.
The number needed to treat was 1.7 (95% CI, 1.7
to 1.9) for combination therapy, 3.2 (95% CI, 3.2
to 3.5) for sertraline, and 2.8 (95% CI, 2.7 to 3.0)
for cognitive behavioral therapy.

Table 3. Subjects Who Withdrew from Treatment or the Study.*
Combination
Therapy
(N = 140)

Variable

Sertraline
(N = 133)

Cognitive Behavioral
Therapy
(N = 139)

Placebo
(N = 76)

number (percent)
Withdrawal from treatment

1 (0.7)

7 (5.3)

0

3 (3.9)

Attributed to an adverse event

1 (0.7)

2 (1.5)

0

2 (2.6)

Tremor

0

1 (0.8)

0

0

Stomach pain

0

1 (0.8)

0

0

Suicidal ideation

0

0

0

1 (1.3)

Worsening symptoms

1 (0.7)

0

0

1 (1.3)

0

5 (3.8)

0

1 (1.3)

Improved symptoms

0

0

0

1 (1.3)

Declined treatment

0

5 (3.8)

0

0

Other reason

Withdrawal from study
Attributed to an adverse event
Agitation or disinhibition

12 (8.6)

16 (12.0)

2 (1.4)

6 (4.5)

0

6 (4.3)

12 (15.8)
1 (1.3)

1 (0.7)

2 (1.5)

0

0

Self-harm or homicidal ideation

0

1 (0.8)

0

0

Hyperactivity

0

1 (0.8)

0

0

Worsening symptoms

1 (0.7)

1 (0.8)

0

0

Headache

0

1 (0.8)

0

0

0

0

Rash

0

Other reason

10 (7.1)

Lack of improvement

2 (1.4)

10 (7.5)

1 (1.3)

6 (4.3)

11 (14.5)

0

1 (0.7)

1 (1.3)

Loss of contact

5 (3.6)

3 (2.3)

2 (1.4)

2 (2.6)

Time burden

0

0

1 (0.7)

1 (1.3)

Withdrawal of consent

3 (2.1)

7 (5.3)

1 (0.7)

6 (7.9)

Other

0

0

1 (0.7)

1 (1.3)

* Subjects who withdrew from treatment stopped receiving their assigned therapy but continued to undergo assessment; those who withdrew from the study stopped receiving their assigned treatment and did not undergo continued
assessment.
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Treatment and Study Withdrawals

Most treatment and study withdrawals were attributed to reasons other than adverse events (43
of 57, 75.4%) (Table 3). Of the 14 withdrawals
that were attributed to an adverse event, 11 (78.6%)
were in the groups receiving either sertraline

of

m e dic i n e

alone or placebo and consisted of 3 physical events
(headache, stomach pains, and tremor) and 8 psychiatric adverse events (worsening of symptoms,
3 subjects; agitation or disinhibition, 3; hyperactivity, 1; and nonsuicidal self-harm and homicidal
ideation, 1).

Table 4. Moderate-to-Severe Adverse Events at 12 Weeks.*
Combination
Therapy
(N = 140)

Variable

Sertraline
(N = 133)

Cognitive
Behavioral
Therapy
(N = 139)

Placebo
(N = 76)

All Subjects
(N = 488)

P Value†
Sertraline
vs. Placebo

Sertraline
vs. CBT

number (percent)
Adverse event
Physical

58 (41.4)

67 (50.4)

51 (36.7)

35 (46.1)

211 (43.2)

Headache

18 (12.9)

21 (15.8)

12 (8.6)

6 (7.9)

57 (11.7)

0.10‡

0.07‡

Gastric distress

14 (10.0)

15 (11.3)

11 (7.9)

6 (7.9)

46 (9.4)

0.43‡

0.35‡

Sore throat

10 (7.1)

6 (4.5)

12 (8.6)

6 (7.9)

34 (7.0)

0.31‡

0.17‡

Cold symptoms

8 (5.7)

9 (6.8)

10 (7.2)

3 (3.9)

30 (6.1)

0.54

0.89‡

Vomiting

8 (5.7)

6 (4.5)

5 (3.6)

4 (5.3)

23 (4.7)

1.00

0.70‡

Insomnia

7 (5.0)

11 (8.3)§

2 (1.4)§

3 (3.9)

23 (4.7)

0.23‡

0.01‡

Fever

6 (4.3)

1 (0.8)

8 (5.8)

3 (3.9)

18 (3.7)

0.14

0.04

Upper respiratory tract
infection

5 (3.6)

3 (2.3)

7 (5.0)

3 (3.9)

18 (3.7)

0.67

0.34

Diarrhea

6 (4.3)

5 (3.8)

4 (2.9)

2 (2.6)

17 (3.5)

1.00

0.74

Interrupted sleep

6 (4.3)

6 (4.5)

2 (1.4)

2 (2.6)

16 (3.3)

0.71

0.16

Nausea

5 (3.6)

4 (3.0)

3 (2.2)

3 (3.9)

15 (3.1)

0.71

0.72

Body ache

5 (3.6)

4 (3.0)

3 (2.2)

2 (2.6)

14 (2.9)

1.00

0.72

Fatigue

3 (2.1)

8 (6.0)§

0§

3 (3.9)

14 (2.9)

0.75

0.003

Accidental injury

4 (2.9)

4 (3.0)

4 (2.9)

1 (1.3)

13 (2.7)

0.66

1.00

Allergy

5 (3.6)

2 (1.5)

3 (2.2)

2 (2.6)

12 (2.5)

0.63

1.00

Asthma

3 (2.1)

5 (3.8)

2 (1.4)

0

10 (2.0)

0.16

0.27

Other infection

5 (3.6)

0

4 (2.9)

1 (1.3)

10 (2.0)

0.36

0.12

Ear pain

5 (3.6)

2 (1.5)

2 (1.4)

0

9 (1.8)

0.54

1.00

Sedation

0

6 (4.5)§

0§

1 (1.3)

7 (1.4)

0.43

0.01

0.14

1.00

Medical or surgical
Psychiatric

1 (0.7)

1 (0.8)

1 (0.7)

3 (4.0)

6 (1.2)

41 (29.3)

23 (17.3)

13 (9.4)

10 (13.2)

87 (17.8)

Disinhibition

12 (8.6)

6 (4.5)

2 (1.4)

1 (1.3)

21 (4.3)

0.43

0.16

Increased motor activity

10 (7.1)

4 (3.0)

1 (0.7)

1 (1.3)

16 (3.3)

0.66

0.21

Disobedient or defiant

9 (6.4)

4 (3.0)

2 (1.4)

0

15 (3.1)

0.30

0.44

Emotional outburst

1 (0.7)

4 (3.0)

4 (2.9)

3 (3.9)

12 (2.5)

0.71

1.00

Restless or fidgety

5 (3.6)

5 (3.8)§

0§

2 (2.6)

12 (2.5)

1.00

0.03

Anxiety or nervousness

5 (3.6)

1 (0.8)

1 (0.7)

4 (5.3)

11 (2.3)

0.06

1.00
0.72

Irritability

3 (2.1)

4 (3.0)

3 (2.2)

1 (1.3)

11 (2.3)

0.66

Agitation

7 (5.0)

1 (0.8)

1 (0.7)

0

9 (1.8)

1.00

1.00

Impulsivity

5 (3.6)

2 (1.5)

1 (0.7)

1 (1.3)

9 (1.8)

1.00

0.61
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Table 4. (Continued.)
Combination
Therapy
(N = 140)

Variable

Cognitive
Behavioral
Therapy
(N = 139)

Sertraline
(N = 133)

Placebo
(N = 76)

All Subjects
(N = 488)

P Value†
Sertraline
vs. Placebo

Sertraline
vs. CBT

number (percent)
Harm-related¶

14 (10.0)

3 (2.3)

8 (5.8)

1 (1.3)

26 (5.3)

Aggression

8 (5.7)

1 (0.8)

2 (1.4)

0

11 (2.3)

1.00

1.00

Self-harm behavior without
suicidal intent

2 (1.4)

1 (0.8)

1 (0.7)

0

4 (0.8)

1.00

1.00

Suicidal ideation

5 (3.6)

0

5 (3.6)

1 (1.3)

11 (2.3)

0.36

0.06

Suicide attempt

0

0

0

0

0

Homicidal ideation

0

2 (1.5)

0

0

2 (0.4)

Homicide attempt

0

0

0

0

0

Psychiatric hospitalization

1 (0.7)

1 (0.8)‖

0

0

Medical hospitalization

0

1 (0.8)

0

0

NA

NA

0.54

0.24

NA

NA

2 (0.4)

1.00

1.00

1 (0.2)

1.00

1.00

Serious adverse event¶

* Adverse events that occurred in at least 3% of the patients in any study group are reported, unless otherwise noted. Subjects could have
more than one adverse event. Case definitions of psychiatric disorders are from the DSM-IV-TR.16 CBT denotes cognitive behavioral therapy,
and NA not applicable.
† Differences in the number of adverse events in the sertraline group, as compared with the placebo group and the cognitive-behavioral-therapy group, were evaluated with the use of Fisher’s exact test, unless otherwise noted.
‡ The reported P value was calculated with the use of Pearson’s chi-square statistic.
§ P<0.05 for the comparison between the sertraline group and the cognitive-behavioral-therapy group.
¶ All harm-related adverse events and serious adverse events are reported (i.e., not limited only to those occurring in at least 3% of the subjects).
‖ This event was considered to be possibly related to treatment.

Serious Adverse Events

as compared with 9.9±3.6 (range, 1 to 14) in the
sertraline group, 10.6±2.0 (range, 1 to 14) in the
cognitive-behavioral-therapy group, and 9.7±4.2
(range, 1 to 14) in the placebo group (P<0.001 for
all comparisons). Rates of adverse events, including suicidal and homicidal ideation, were not significantly greater in the sertraline group than in
the placebo group. No child in the study attempted suicide. Among children in the cognitive-behavioral-therapy group, there were fewer reports of
insomnia, fatigue, sedation, and restlessness or
fidgeting than in the sertraline group (P<0.05 for
all comparisons). For a list of mild adverse events
that were not associated with functional impairment, as well as moderate and severe events, see
Adverse Events
the Supplementary Appendix, available with the
Subjects in the combination-therapy group had a full text of this article at www.nejm.org.
greater number of study visits and therefore significantly more opportunities for elicitation of
Discussion
adverse events than did those in the other study
groups, with a mean of 12.8±4.0 opportunities Our study examined therapies that many clinicians
(range, 1 to 22) in the combination-therapy group, consider to be the most promising treatments for
Three subjects had serious adverse events during
the study period. One child in the sertraline group
had a worsening of behavior that was attributed
to the parents’ increased limit setting on avoidance behavior; the event was considered to be possibly related to sertraline. A child in the combination-therapy group had a worsening of preexisting
oppositional–defiant behavior that resulted in
psychiatric hospitalization; this event was considered to be unrelated to a study treatment. The
third subject was hospitalized for a tonsillectomy, which was also considered to be unrelated to
a study treatment (Table 4).
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childhood anxiety disorders. Our findings indicate
that as compared with placebo, the three active
therapies — combination therapy with both cognitive behavioral therapy and sertraline, cognitive
behavioral therapy alone, and sertraline alone —
are effective short-term treatments for children
with separation and generalized anxiety disorders
and social phobia, with combination treatment
having superior response rates. No physical, psychiatric, or harm-related adverse events were reported more frequently in the sertraline group
than in the placebo group, a finding similar to
that for SSRIs, as identified in previous studies of
anxious children.12,13,25 Few withdrawals from
either treatment or the study were attributed to
adverse events. Suicidal ideation and homicidal
ideation were uncommon. No child attempted suicide during the study period.
Since they were recruited at multiple centers
and locations, the study subjects were racially and
ethnically diverse. However, despite intense outreach, the sample did not include the most socioeconomically disadvantaged children. Subjects
were predominantly younger children and included those with ADHD and other anxiety disorders, factors that allow for generalization of
the results to these populations. Conversely, the
exclusion of children and teens with major depression and pervasive developmental disorders
may have limited the generalizability of the results to these populations.
The observed advantage of combination therapy over either cognitive behavioral therapy or
sertraline alone during short-term treatment (an
improvement of 21 to 25%) suggests that among
these effective therapies, combination therapy
provides the best chance for a positive outcome.
The superiority of combination therapy might be
due to additive or synergistic effects of the two
therapies. However, additional contact time in the
combination-therapy group, which was unblinded, and expectancy effects on the part of both
subjects and clinicians cannot be ruled out as alternative explanations. Nonetheless, the magnitude of the treatment effect in the combinationtherapy group (with two subjects as the number
needed to treat to prevent one additional event)
suggests that children with anxiety disorders who
receive quality combination therapy can consistently expect a substantial reduction in the severity of anxiety. An increased number of visits
in the combination-therapy group resulted in in2764
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creased opportunities for elicitation of adverse
events. Consequently, the potential for expectancies among subjects, parents, and clinicians regarding the side effects of medications in the
context of more visits may have increased the
rate of some adverse events in the combinationtherapy group and may limit conclusions that can
be drawn regarding the rates of adverse events in
combination therapy.
The positive benefit of cognitive behavioral
therapy, as compared with placebo, adds new information to the existing literature.26 The number
needed to treat for cognitive behavioral therapy
in this study (three subjects) is the same as that
identified in a meta-analysis of studies comparing subjects who were assigned to cognitive behavioral therapy with those assigned to a waiting list for therapy or to sessions without active
therapy.14 Our study’s test of cognitive behavioral
therapy included children with moderate-to-severe
anxiety and addresses criticism of previous trials
that included children with only mild-to-moderate
anxiety.14 Before our study, cognitive behavioral
therapy for childhood anxiety was considered to
be “probably efficacious.”26 This evaluation of cognitive behavioral therapy and other recent studies27,28 suggests that such therapy for childhood
anxiety is a well-established, evidenced-based treatment.29 Given that the risk of some adverse events
was lower in the behavioral-therapy group than
in the sertraline group, some parents and their
children may consider choosing cognitive behavioral therapy as their initial treatment.
The results of our study confirm the short-term
efficacy of sertraline for children with generalized anxiety disorder25 and show that sertraline
is effective for children with separation anxiety
disorder and social phobia. The number needed
to treat for sertraline in our study (three subjects) was the same as that previously identified
in a meta-analysis15 of six randomized, placebocontrolled trials of SSRIs for childhood anxiety
disorders.12,13,25,30,31 These studies and others27
suggest that SSRIs, as a class, are the medication
of choice for these conditions. The titration schedule that we used, which emphasized upward dose
adjustment in the absence of response and adverse events, suggests that the average end-point
dose of sertraline in this study is the highest dose
consistent with good outcome and tolerability.
No adverse events were observed more frequently in the sertraline group than in the placebo
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group. In contrast to the apparent risk of suicidal ideation and behavior in studies of depression in children and adolescents,15 our study did
not demonstrate any increased risk for suicidal
behavior in the sertraline group. Given the benefit of sertraline alone or in combination with
cognitive behavioral therapy and the limited risk
of adverse events associated with the drug in our
study, the well-monitored use of sertraline and
other SSRIs in the treatment of childhood anxiety
disorders is indicated.
Cognitive behavioral therapy and sertraline either in combination or as monotherapies appear
to be effective treatments for these commonly occurring childhood anxiety disorders. Results confirm those of previous studies of SSRIs and cognitive behavioral therapy and, most important,
show that combination therapy offers children the
best chance for a positive outcome. Our findings
indicate that all three of the treatment options
may be recommended, taking into consideration
the family’s treatment preferences, treatment availability, cost, and time burden. To inform more
prescriptive selection of patients for treatment,
further analysis of predictors and moderators of
treatment response may identify who is most
likely to respond to which32 of these effective alternatives.
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