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Abstract
Youth anxiety disorders are highly prevalent and are associated with considerable school impairment. Despite the identification of well-supported strategies for treating youth anxiety, research has yet to evaluate the differential effects of these
treatments on anxiety-related school impairment. The present study leveraged data from the Child/Adolescent Anxiety
Multimodal Study to examine differential treatment effects of CBT, sertraline, and their combination (COMB), relative to
placebo (PBO), on anxiety-related school impairment among youth (N = 488). Latent growth modeling revealed that all three
active treatments demonstrated superiority over PBO in reducing anxiety-related school impairment over time, with COMB
showing the most robust effects. According to parent report, medication strategies may have stronger effects on anxietyrelated school impairment among males than among females. Results were discrepant across parents and youth. Findings
are discussed in terms of clinical implications for anxious youth and the need for continued research to examine treatment
effects on anxiety-related school impairment.
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Anxiety disorders affect up to 1/3rd of U.S. youth by the
time they reach young adulthood [1] and when left untreated
these disorders are associated with considerable psychological and functional impairments [2–4]. These disorders predict a range of current and future mental health problems
[5–10] and can lead to long-term impairments across multiple domains [11–15]. Importantly, anxiety-related disruptions in school functioning can lead to poorer educational
attainment, lower wages, welfare dependency, and lower
quality of life [16, 17]. Accordingly, effective treatment that
adequately attends to school-related impairments is critical
for improving the long-term functioning of youth with anxiety and school impairment.
The past few decades have witnessed tremendous
advances in the treatment of youth anxiety. Across numerous
randomized trials, cognitive-behavioral therapy (CBT) and
selective serotonin reuptake inhibitors (SSRIs) have each
been found to be effective in reducing anxiety, and their
combination has been found to be particularly effective [18,
19]. Moreover, these treatments have been shown to improve
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many impairments associated with anxiety, including family burdens, sleep problems, substance use, and overall life
interference [4, 18, 20–22].
Few studies have examined the effects of youth anxiety
treatment specifically on school-related impairment. This is
particularly concerning given that youth anxiety disorders
are associated with considerable school-related impairments
including academic (e.g., difficulty attending and paying
attention in class, taking tests, presenting in front of the
class) and social (e.g., reading aloud, joining conversations,
asking for help, engaging with others) impairments [12, 13,
15, 23]. Youth anxiety often manifests in school settings
and is commonly identified by school-based personnel [12].
The content of youth anxiety commonly pertains to school
settings [24, 25] and it is commonly these school-related
impairments—rather than symptoms and diagnoses—that
prompt adults to bring children into treatment.
Researchers have begun to address the effects of anxiety
treatment on school impairment. Wood [26] examined the
impact of CBT for youth anxiety on school performance in a
small sample and found treatment-related anxiety decreases
to be associated with school performance increases. In
another study, Nail and colleagues [27] assessed youth anxiety treatment effects on academic impairment in a large
sample and found positive treatment response was associated
with improved academic functioning. Youth in this study
received CBT, sertraline (SRT), or combination treatment
(CBT + SRT), yet analyses were pooled across all treated
youth. Previous studies have not examined school impairment effects within each treatment type, nor have analyses
compared school impairment outcomes between these supported three treatments. To date, research has yet to evaluate
whether CBT, SSRIs, or their combination, yield differential effects on anxiety-related school impairment. Moreover,
research has not evaluated the rate at which school-related
impairments improve across treatment. Traditional twowave, pre-versus-post analytic designs are limited as they are
unable to address differential shapes of change across treatments [28] Although recent years have increasingly focused
on trajectories of change in youth anxiety treatment [20, 28,
29], much remains to be learned about dynamic processes
that unfold across youth anxiety treatment with regard to
school-related outcomes.
The present study leveraged data from the Child/Adolescent Anxiety Multimodal Study (CAMS =) [19] to examine
differential changes in school impairment across CBT, SRT,
and their combination, in the treatment of youth anxiety. The
CAMS trial offers a rare opportunity to examine differential outcomes in anxiety-related school impairment across
leading evidence-based youth anxiety treatments (and pill
placebo) in the context of a single randomized trial. Latent
growth modeling examined change trajectories in anxietyrelated school impairment across treatments based on both
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parent and youth reports. Consistent with the primary and
secondary outcomes of the CAMS trial focused on anxiety
symptoms [18, 19] it was hypothesized school impairment
would decrease over time across all three active treatments,
and that combination treatment would have a significantly
greater effect on school impairment than either of the monotherapies. Further we explored age moderation effects given
the large CAMS age range (7–17 years), and gender effects
given that males and females tend to experience differing
impairment levels associated with anxiety, with males experiencing less anxiety symptoms and generally less functional
impairment [30, 31]. However, data on gender differences
related to school impairment have been mixed [32, 33];
therefore, no directional hypotheses regarding gender were
made.

Methods
Participants
Participants were 488 youth (ages 7–17 years; M = 11.16,
SD = 2.81; 49.6% female) participating in the CAMS trial
who met DSM-IV-TR criteria for at least one of the following anxiety disorders: separation anxiety disorder, generalized anxiety disorder and/or social anxiety disorder. Participants were recruited from six study sites. Exclusion criteria
were major depressive disorder, bipolar disorder, pervasive
developmental disorder, and schizophrenia/schizoaffective
disorder. Participant demographic data are presented in
Table 1. Additional CAMS participant information can be
found elsewhere [19, 34, 35].

Procedures
Study procedures were approved by institutional review
boards at each of the six study sites and by the National
Institute of Mental Health Data Safety and Monitoring
Board. Informed consent and assent were obtained prior
to baseline assessment. Baseline evaluations included parent- and youth-report questionnaires, and assessments not
included in the present analysis. After baseline evaluation,
participants were randomly assigned to one of four 12-week
treatment conditions: (1) CBT, (2) medication (i.e., sertraline; SRT), (3) combination of CBT and SRT (i.e., COMB),
or (4) placebo drug (i.e., PBO). Participants were assigned
to CBT, SRT, COMB, and PBO conditions in a 2:2:2:1 ratio.
Data for the present analysis were drawn from parentand youth-reports collected at baseline, and weeks 4, 8, and
12 (posttreatment). Follow-up data were not included given
the contamination across conditions and differing individual
treatment courses inherent in the CAMS design during the
posttreatment follow-up interval. Procedural and dosage
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Table 1  Baseline sociodemographic characteristics of CAMS participants (N = 488)
Variable

COMB (n = 140)

SRT (n = 133)

CBT (N = 138)

PBO (N = 76)

All subjects (N = 488)

p value

Age, M (SD)
Female gender, no.(%)
Race/ethnicity
Caucasian, no. (%)
Black
Asian
American Indian
Pacific Islander
Other
Hispanic, no. (%)
Low SES, no. (%)

10.7 (2.8)
72 (51.4)

10.8 (2.8)
61 (45.9)

10.5 (2.9)
71 (51.8)

10.6 (2.8)
37 (48.7)

10.7 (2.8)
242 (49.6)

116 (82.9)
11 (7.9)
6 (4.3)
1 (0.7)
1 (0.7)
5 (11.4)
16 (11.4)
35 (25.0)

103 (77.4)
12 (9.0)
4 (3.0)
2 (1.5)
0
12 (9.0)
15 (11.3)
35 (26.3)

106 (76.3)
14 (10.1)
1 (0.7)
3 (2.2)
0
15 (10.8)
21 (15.1)
33 (23.7)

60 (78.9)
7 (9.2)
1 (1.3)
0
1 (1.3)
7 (9.2)
7 (9.2)
21 (27.6)

385 (78.9)
44 (9.0)
12 (2.5)
6 (1.2)
2 (0.4)
39 (8.0)
59 (12.1)
124 (25.4)

0.93
0.75
0.43

0.59
0.92

COMB Combination of sertraline (SRT) and cognitive-behavioral therapy (CBT), PBO medication management with placebo

details regarding CBT, SRT, COMB, and PBO in the CAMS
trial, as well as training and treatment fidelity data, can be
found elsewhere [19, 34].

Measures
The Child Anxiety Impact Scale (CAIS) [33] is a parent- and
youth-report measure that assesses anxiety-related psychosocial impairment. The two parallel forms ask how much
anxiety has gotten in the way of completing various activities. Items scored on a 4-point Likert-style scale (0 = “not
at all” to 3 = “very much”). For present purposes, we were
only interested in the CAIS School impairment subscale,
which includes 10 items (e.g. How much does anxiety interfere with “getting good grades?,” “concentrating on work?,”
“doing homework?,” “taking tests or exams?”). CAIS School
impairment scores range from 0 to 30. The CAIS has demonstrated strong internal reliability, construct validity, convergent validity, and divergent validity [33].

Analytic Strategy
Latent growth models (estimated in Mplus v.7.2) [36] examined change in anxiety-related school impairment (i.e., CAIS
School scores) over the course of treatment via random
slope, and differences in anxiety-related school impairment
at posttreatment via random intercept. The time variable was
centered at week 12 to assess posttreatment school impairment differences. CAIS school impairment scores at baseline, and weeks 4, 6, and 12 were included in the model, with
weeks since randomization as the growth variable, and age,
gender, study site, race, ethnicity, and income as covariates.
Treatment groups were dummy coded to observe potential
differences between conditions.
First, an intercept-only model was conducted with both
equal and freely estimated residual variances to compare
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later models with their corresponding null model [37]. Models were compared using likelihood ratio tests; significant
Chi square tests indicate that the more complicated model
better fits the data. Model statistics—including root mean
square error of approximation (RMSEA) and standardized
root mean square residual (SRMR) in conjunction with a
comparative fit index (CFI) using the null model—assessed
model fit. RMSEA and SRMR < 0.08 indicates adequate fit
and < 0.05 indicates good fit. CFI > 0.90 indicates adequate
fit and > 0.95 indicates good fit. The final model was built
by testing both linear and quadratic models against the
intercept-only null model to determine the best model fit.
Covariates were entered first, with the predictor of interest
(treatment group) entered next. Next, moderation/product
terms for age and gender were entered. Maximum likelihood estimation addressed missing data in latent growth
curve models under the assumption that missing data were
missing at random. Additionally, a missing values analysis
was conducted and variables related to missingness were
included in models. Parent-report and child-report models
were computed separately.

Results
Table 2 presents raw means of the CAIS school impairment
scale across time points, broken down by treatment condition and by informant.

Parent Report
A linear model with freely estimated residual variances provided good fit for the parent-report CAIS school impairment
data (CFI = 0.96, RMSEA = 0.04, SRMR = 0.02) and was
determined to best fit the data. Latent growth analyses demonstrated that across participants there was significant and
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Table 2  CAIS School Impairment scores across time, by treatment
condition, and by informant
Week
Baseline

4

8

12

M (SD)

M (SD)

M (SD)

M (SD)

Parent-report CAIS school impairment scores
All partici10.74 (6.71) 7.70 (5.90) 5.89 (5.42)
pants
CBT
10.86 (6.50) 9.18 (5.74) 7.12 (5.57)
SRT
9.89 (6.70) 6.28 (5.61) 4.78 (5.36)
COMB
11.26 (7.05) 6.83 (6.00) 4.76 (4.733)
PBO
11.07 (6.45) 9.10 (5.69) 7.53 (5.64)
Youth-report CAIS school impairment scores
All partici7.34 (6.14) 5.4 (5.78) 4.19 (5.19)
pants
CBT
6.97 (5.86) 5.93 (5.75) 4.68 (5.26)
SRT
6.76 (5.73
4.97 (5.62) 3.58 (5.27)
COMB
8.24 (6.55) 4.64 (5.12) 3.65 (4.55)
PBO
7.36 (6.47) 6.74 (7.01) 5.35 (5.90)

4.39 (5.15)
4.91 (5.03)
3.79 (5.18)
3.17 (4.02)
6.80 (6.39)
3.58 (5.37)
3.34 (4.73)
3.27 (5.46)
3.59 (5.45)
4.63 (6.27)

Values reflect raw means
CAIS child anxiety impact scale, COMB combination of sertraline
(SRT) and cognitive-behavioral therapy (CBT), PBO medication
management with placebo

negative linear change in parent-reported, anxiety-related
school impairment over time (b = − 1.90, p < 0.001). When

treatment group was added to the model, parent-report data
indicated that at posttreatment, youth in the COMB group
(b = − 5.47, p < 0.001), the SRT group (b = − 4.97, p < 0.001)
and the CBT group (b = − 2.51, p < 0.05) all showed significantly less anxiety-related school impairment than youth
in the PBO group. Although youth in all active treatments
showed less posttreatment school impairment than youth in
PBO, CBT-treated youth nonetheless showed significantly
greater posttreatment school impairment than SRT-treated
youth (b = 2.45, p < 0.05) and than COMB-treated youth
(b = 2.95, p < 0.01).
Additionally, treatment condition significantly predicted
rate of change in anxiety-related school impairment over
the course of treatment (see Fig. 1). Specifically, relative to
youth receiving PBO, youth receiving COMB, (b = − 1.877,
p < 0.01), SRT (b = − 1.36, p < 0.01), and CBT (b = − 1.20,
p < 0.05) each showed significantly steeper decreases in
parent-reported school impairment across the course of
treatment. Anxiety-related school impairment decreased
3.08 points every 4 weeks among COMB-treated youth,
decreased 2.67 points among SRT-treated youth, decreased
2.51 points among CBT-treated youth, and decreased 1.31
points among PBO-treated youth. There were no differences
between the active treatment conditions regarding the rate
of change in anxiety-related school impairment overtime.
Interaction terms for gender and age were added to the
parent-report model, however, only gender displayed significant interaction effects. Therefore, the final model only

Fig. 1  Parent-report CAIS
School Impairment scores, by
condition, across 12 weeks of
treatment for youth anxiety.
Note: COMB Combination of
sertraline (SRT) and cognitivebehavioral therapy (CBT), PBO
medication management with
placebo, week 0 baseline, week
12 post-treatment
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included gender as a moderator. Gender significantly moderated the posttreatment difference between the treatment
groups (see Fig. 2). The difference between PBO and SRT at
posttreatment was moderated by gender (b = 3.851, p < 0.05),
with males showing a larger SRT effect (relative to PBO) on
anxiety-related school impairment than females. The difference between PBO and COMB groups at posttreatment
was also moderated by gender (b = 3.284, p < 0.05), with
males showing a larger COMB effect (relative to PBO) on
anxiety-related school impairment than females. Gender also
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moderated differences in the rate of change between conditions, with gender patterns for SRT (b = 1.857, p < 0.05),
COMB (b = 1.354, p < 0.05), and CBT (b = 1.274, p < 0.05)
response each significantly different from the gender pattern
for PBO response. Specifically, whereas females showed a
steeper decrease than males in school impairment across
PBO treatment, males showed a steeper decline than females
in school impairment across SRT treatment (see Fig. 3).
Males and females showed more comparable declines in
school impairment across COMB and CBT treatment (see
Fig. 3). There were no gender effects on the differences in
rate of change across the active treatments.

Youth Report

Fig. 2  Parent-report CAIS School Impairment scores at post-treatment, by gender

As with the parent-report data, a linear model with freely
estimated residual variances provided good-to-fair fit
for the youth-report data (CFI = 0.86, RMSEA = 0.04,
SRMR = 0.03) and was determined to best fit youth-report
CAIS School impairment data across time.
Latent growth analyses of youth-report CAIS school
impairment scale found that across participants there was
significant and negative change in anxiety-related school
impairment over time (b = − 1.29, p < 0.001). By posttreatment, COMB-treated youth reported significantly lower
anxiety-related school impairment relative to PBO-treated

Fig. 3  Parent-report CAIS School Impairment scores, by condition, by gender across 12 weeks of treatment for child anxiety

13

Child Psychiatry & Human Development (2019) 50:940–949

youth (b = − 1.52, p < 0.05). There were no significant posttreatment differences in youth-reported school impairment
across the active treatments. Further, there were no significant differences in the rate of change in youth-reported
school impairment over time between the four treatment
groups, nor did age or gender moderate effects.

Discussion
Although previous work has documented that CBT, SSRI,
and their combination, have beneficial effects on youth anxiety-related problems [18, 19] (the present study is the first to
examine differential effects of these treatment strategies on
anxiety-related school impairment. In this analysis, all three
active treatments demonstrated superiority over PBO with
regard to anxiety-related school impairment, and COMB
showed the most robust effects. Specifically, both parentand youth-reports found significantly lower posttreatment
anxiety-related school impairment among COMB-treated
youth compared to PBO-treated youth. According to parentreport, SRT and CBT also showed significantly lower school
impairment at posttreatment than PBO, and all three active
treatments showed steeper decreases in anxiety-related
school impairment over the course of treatment than PBO
youth. Of note, despite CBT superiority over PBO, CBTtreated youth still demonstrated more school impairment at
posttreatment than youth treated with either of the medication strategies. Given the scope of school-related problems
associated with youth anxiety [11], these findings provide
support for the role of three active treatment strategies for
reducing anxiety-related school impairment, with particularly robust support for combining SSRI and CBT.
According to parent-report, CBT was somewhat less
effective than the active medication strategies for reducing
anxiety-related school impairment. Importantly, however,
CBT did show significant superiority over PBO, and youth
reports suggested SRT alone, in the absence of concomitant
CBT, was insufficient for reducing anxiety-related school
impairment. Given the preferences of many families to avoid
medication treatment in managing child anxiety [38, 39]
and some unfavorable side effects associated with SSRIs
[40, 41], the present findings support CBT as a valuable
first treatment option for many anxious youth with school
impairment when families or providers prefer to avoid pharmacologic options. In addition, the present findings suggest
that when taking a pharmacologic approach, youth perceive
the impact on school impairment to be insufficient unless
CBT is additionally incorporated into a combined treatment
regimen.
Consistent with previous studies, results were somewhat
discrepant across parent- and youth-reports [12, 19, 42,
43]. Although parents and youth both agreed on the relative
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superiority of COMB over PBO on anxiety-related school
impairment, only parents reported that SRT-alone and CBTalone also outperformed PBO. Further, according to parents,
all three active treatments were associated with more rapid
decreases than PBO in anxiety-related school impairment,
whereas children did not perceive such differences. In contrast with the parent-report data, youth-report data revealed
minimal differences in the effect of treatment type on reducing anxiety-related school impairment. One possible explanation of such cross-informant discrepancies is that youth
can be reluctant disclosers and commonly underreport anxiety and anxiety improvements [42]. The fewer findings based
on youth report is consistent with previous youth anxiety
trials [18, 44]. That said, given the needs for youth engagement, compliance, and adherence in the treatment of youth
anxiety, providers will do well to continue to solicit input
directly from treated youth regarding their anxiety-related
impairments and the clinical targets of greatest relevance
to them. The presently observed parent-youth discrepancies
may also reflect the possibility that some parent perceptions
of the differential effects of various treatment strategies are
somewhat inflated.
Importantly, treatment in the CAMS trial was delivered
in office-based settings. An increasing body of literature is
supporting the role of school-based mental health treatment
[45]. Providing services within schools has the potential
to maximize treatment reach, improve ecological validity,
and overcome disparities in care by providing services in
children’s natural environments [46]. When anxious youth
are showing anxiety-related school impairments, it may
be advantageous for school-based providers to deliver the
CBT aspects of treatment, as they may be more familiar
with the specifics of a child’s school-related impairments
and the school setting in which impairment is occurring.
Indeed, researchers have found clinicians and school personnel can effectively deliver CBT for youth social anxiety [47,
48]. However, other studies have suggested that CBT yields
no better outcomes than usual care delivered by school personnel in inner city schools [49], and there is some evidence
school-based mental health care is more effective for externalizing than for internalizing problems [45]. Continued
research is needed to examine the extent to which schoolbased treatment strategies can have an important role in the
management of anxiety-related school impairment.
The present results suggest that school-related impairment among males may respond better to medication strategies than among females. Specifically, based on parentreports males showed greater decrease in anxiety-related
school impairment by posttreatment when they received
SRT or COMB than females. Additionally, PBO-treated
females showed a significantly steeper reduction in school
impairment than males, whereas SRT-treated males showed
a significantly steeper reduction in anxiety-related school
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impairment than females. While there are known genderrelated differences in the prevalence and experience of
anxiety, there has been little support to suggest that treatment responses associated with anxiety or anxiety-related
school impairment varies by gender [12, 19, 26]. Perhaps,
academic impairment types may be differentially represented among males and females. For example, males may
have more attention-related impairment (e.g., concentrating on schoolwork), whereas females may have more social
impairment (e.g., difficulty engaging with peers, presenting
in front of class). That said, there is some evidence suggesting males may respond better to SSRIs than females [50],
however many studies do not find SSRI gender effects. Continued studies are needed to assess gender differences across
treatment strategies in the management of anxiety-related
school-impairment.
Several study limitations warrant comment. First, we
relied only on parent and youth perceptions of school
impairment, and did not have access to objective measures
(e.g., grades, attendance) or teacher reports. Incorporating
such objective and/or teacher-report data would have provided more comprehensive information, although such data
likely could not speak to whether such school impairment
was anxiety-related. Second, given the contamination across
conditions and differing individual treatment courses in the
CAMS design during the posttreatment follow-up interval
(e.g., after week 12 PBO-treated youth given choice of active
treatments, non-responders referred for additional services,
responders given maintenance sessions), the present analysis only evaluated acute outcomes. Long-term outcomes are
critical to informing which treatment strategies are associated with maintained gains in anxiety-related school impairment. It remains unclear whether medication effects endure
after medication discontinuation, or whether CBT-treated
youth maintain gains due to skill acquisition. CAMS followup analyses have suggested that many acute treatment gains
may dissipate with time [51–53]. Booster treatment may
be required for some youth to maintain improvements in
anxiety-related school impairment. Third, CAMS included
mostly Caucasian and middle-to-high SES youth, limiting
the generalizability of results to minority or economically
disadvantaged families. Moreover, the sample only included
youth meeting inclusion/exclusion criteria and had GAD,
SOP and/or SAD, further limiting the generalizability of
results. Lastly, the CAMS design cannot rule out the possibility that superior COMB effects are simply due to additive
effects associated with additional time spent with providers.
Despite limitations this study holds important clinical
implications for anxious youth suffering from anxietyrelated school impairment. While the effects of treatment on youth anxiety symptoms have been well-studied,
this is the first study to assess the differential effects of
evidence-based treatment strategies on anxiety-related
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school impairment. The combination of sertraline and
CBT yielded the most robust effects for reducing anxietyrelated school impairments. There was also some support
for the utility of sertraline or CBT as monotherapies in
the management of anxiety-related school-impairment.
Given the extent to which youth anxiety is associated with
school impairment [11, 12] continued research is needed
to identify which treatment options are most likely to benefit which youth with what forms of anxiety-related school
impairments. Further, mediation analyses will be critical
to elucidate the mechanisms through which various treatment strategies effect anxiety-related school impairment.

Summary
Youth anxiety disorders are highly prevalent and associated with considerable school impairment. Results from
the present study indicated that three evidence-based
treatments for anxiety—i.e., Cognitive Behavior Therapy
(CBT), sertraline (SRT), and their combination (COMB)—
demonstrated superiority over placebo (PBO) in reducing
anxiety-related school impairment, with COMB showing the most robust effects. According to parent reports,
anxious youth receiving SRT and CBT also showed significantly lower school impairment at posttreatment than
PBO, and all three active treatments showed steeper
decreases in anxiety-related school impairment over the
course of treatment than PBO youth. According to youth
report, only COMB treatment predicted significantly lower
school impairment at posttreatment. In contrast to parent
reports, youth reports revealed no significant posttreatment
differences in school impairment across the active treatments and no significant differences in the rate of change
in youth-reported school impairment over time among the
four treatment groups. According to parent-report, medication strategies (i.e., SRT, COMB) may have stronger
effects on anxiety-related school impairment among males
than among females, however no gender effects were found
by youth-report. These results underscore the need to further examine treatment effects on anxiety-related school
impairments that can have long-lasting impacts on youth
development. Continued research is needed to understand
for whom certain anxiety treatments are most helpful in
reducing associated functional impairments such as anxiety-related school impairment.
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