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IMPORTANCE Anxiety in children and adolescents is associated with impaired functioning,
educational underachievement, and future mental health conditions.

OBJECTIVE To review the evidence on screening for anxiety in children and adolescents to
inform the US Preventive Services Task Force.

DATA SOURCES PubMed, Cochrane Library, PsycINFO, CINAHL, and trial registries through
July 19, 2021; references, experts, and surveillance through June 1, 2022.

STUDY SELECTION English-language, randomized clinical trials (RCTs) of screening; diagnostic
test accuracy studies; RCTs of cognitive behavioral therapy (CBT) or US Food and Drug
Administration-approved pharmacotherapy; RCTs, observational studies, and systematic
reviews reporting harms.

DATA EXTRACTION AND SYNTHESIS Two reviewers assessed titles/abstracts, full-text articles,
and study quality and extracted data; when at least 3 similar studies were available,
meta-analyses were conducted.

MAIN OUTCOMES AND MEASURES Test accuracy, symptoms, response, remission, loss of

diagnosis, all-cause mortality, functioning, suicide-related symptoms or events, adverse events.

RESULTS Thirty-nine studies (N = 6065) were included. No study reported on the direct
benefits or harms of screening on health outcomes. Ten studies (n = 3260) reported the
sensitivity of screening instruments, ranging from 0.34 to 1.00, with specificity ranging from
0.47 to 0.99. Twenty-nine RCTs (n = 2805) reported on treatment: 22 on CBT, 6 on
pharmacotherapy, and 1on CBT, sertraline, and CBT plus sertraline. CBT was associated with

gains on several pooled measures of symptom improvement (magnitude of change varied by

outcome measure), response (pooled relative risk [RR], 1.89 [95% Cl, 1.17 to 3.05]; n = 606;
6 studies), remission (RR, 2.68 [95% Cl, 1.48 to 4.88]; n = 321; 4 studies), and loss of
diagnosis (RR range, 3.02-3.09) when compared with usual care or wait-list controls. The

evidence on functioning for CBT was mixed. Pharmacotherapy, when compared with placebo,
was associated with gains on 2 pooled measures of symptom improvement—mean difference

(Pediatric Anxiety Rating Scale mean difference, -4.0 [95% Cl, -5.5 to -2.5]; n = 726; 5
studies; and Clinical Global Impression-Severity scale mean difference, -0.84 [95% Cl, -1.13
to -0.55]; n = 550; 4 studies) and response (RR, 2.11[95% Cl, 1.58 t0 2.98]; n = 370; 5
studies)—but was mixed on measures of functioning. Eleven RCTs (n = 1293) reported harms
of anxiety treatments. Suicide-related harms were rare, and the differences were not
statistically significantly different.

CONCLUSIONS AND RELEVANCE Indirect evidence suggested that some screening instruments

were reasonably accurate. CBT and pharmacotherapy were associated with benefits;
no statistically significant association with harms was reported.
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nxiety is a common condition in children and adoles-

cents. The 2020 National Survey of Children’s Health es-

timated that 7.8% of children aged 3 to 17 years had a cur-
rent anxiety disorder; 0.7% had severe anxiety." Longitudinal studies
of anxiety disorders suggest that early anxiety may lead to an in-
creased risk for secondary depression.?# In addition, childhood anxi-
ety often interferes with social, emotional, and academic
development®® that can result in substance abuse, dependence, or
both; suicide; educational underachievement; and functional
impairment.”® The rationale for routine screening is to identify un-
diagnosed youth who may benefit from effective treatment for anxi-
ety disorders. This systematic review evaluated the evidence on
screening for anxiety in children and adolescents to inform a new
recommendation by the US Preventive Services Task Force (USPSTF).

Methods

Scope of the Review

The analytic framework and key questions that guided the review
are shownin Figure 1. Detailed methods, evidence tables, and con-
textual information are available in the full evidence report.™®

Data Sources and Searches

PubMed, the Cochrane Library, PsycINFO, CINAHL, and
ClinicalTrials.gov were searched for English-language articles
(eMethods in the Supplement). Searches for treatment of anxiety
were limited to articles published from January 1, 2017, to July 19,
2021, because evidence from prior to 2017 was identified from an
existing comprehensive Agency for Healthcare Research and Qual-
ity (AHRQ) review." Reference lists of pertinent articles and studies
suggested by reviewers were also evaluated. Article alerts and tar-
geted searches of journals to identify major studies published in
the interim that may affect the conclusions or understanding of the
evidence and the related USPSTF recommendation were used as
part of ongoing surveillance. The last surveillance was conducted
onJunel,2022.

Study Selection
Two investigators independently reviewed titles, abstracts, and
full-text articles using prespecified inclusion criteria for each key
question (eMethods in the Supplement); disagreements were
resolved by discussion or by a third reviewer. English-language
studies that included children and adolescents 18 years or younger,
were of fair or good methodological quality, and were conducted in
countries categorized as very highly developed by the 2018 United
Nations Human Development Index were eligible.' For screening,
studies that included unselected participants without known anxi-
ety were eligible. For treatment, selection was restricted to studies
of participants diagnosed with at least 1anxiety disorder (ie, gener-
alized anxiety disorder, social anxiety disorder, panic disorder,
agoraphobia, separation anxiety disorder, and selective mutism).
For studies of nonpharmacological interventions, inclusion
was restricted to cognitive behavioral therapy (CBT), the most
common therapy.

Eligible pharmacotherapy interventions included agents ap-
proved by the US Food and Drug Administration for pediatric use
(eg, clonidine, duloxetine, fluoxetine, escitalopram, sertraline, fluvox-
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amine). Interventions were required to be relevant to or referable
from primary care. Eligible outcomes for benefits of screening
and treatment included anxiety symptoms measured by validated
instruments, clinical response, or remission; all-cause mortality;
quality of life measured using validated scales or instruments; and
functioning measured by validated scales, missed days of school, or
sleep-related outcomes. Eligible harms of treatment included treat-
ment avoidance, deterioration in patient-clinician relationship,
labeling or stigma, unnecessary treatment, serious adverse ef-
fects, withdrawal due to adverse effects, and suicidality.

Data Extraction and Quality Assessment

For eachincluded study, 1reviewer abstracted relevant study char-
acteristics and outcomes into a structured form. A second re-
viewer checked all data for completeness and accuracy. Method-
ological quality ratings for included studies from a prior AHRQ
evidence review on anxiety treatment in youth' were spot-
checked and carried forward. All other studies were rated dually and
independently using predefined criteria established by the USPSTF
(eMethods in the Supplement) and others.""*"® Disagreements in
study quality ratings were resolved through discussion or by a third
senior reviewer. Detailed study quality assessments are provided in
eTables 1through 6 in the Supplement.

Data Synthesis and Analysis

Data were synthesized in tabular and narrative forms. When at least
3 similar studies were available, a quantitative synthesis was per-
formed using random-effects models with the inverse-variance
weighted method of DerSimonian and Laird in Comprehensive
Meta-Analysis (version 3.3) software to generate pooled estimates
of effect.” The I? statistic was calculated to assess statistical hetero-
geneity in effects.'® Significance testing was based on the exclu-
sion of the null value by the 95% Cl around the pooled estimate; all
testing was 2-sided.

The strength of evidence was assessed as high, moderate, low,
or insufficient using methods developed for the USPSTF and the
AHRQ Evidence-based Practice Center program.®'® Two senior
reviewers independently developed initial strength of evidence
assessments; disagreements were resolved through discussion or
input of a third senior reviewer.

. |
Results

Thirty-nine studies (N = 6065) in 50 publications were eligible
(Figure 2), including 10 studies reporting on screening test
accuracy®"3° and 29 randomized clinical trials (RCTs) reporting on
treatment interventions.3'7° The results in this publication focus on
pooled analyses when available. Additional results are available in
the full report.’® Alist of full-text articles that were screened but ex-
cluded is provided in the Supplement (List of Excluded Studies).

Benefits of Screening
Key Question 1. Do anxiety screening programs in primary care or
comparable settings result in improved health outcomes in chil-
dren and adolescents?

No trial directly assessed the benefits of screening children or
adolescents for anxiety in the primary care setting.
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Figure 1. Analytic Framework: Screening for Anxiety in Children and Adolescents
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Evidence reviews for the US
Preventive Services Task Force
(USPSTF) use an analytic framework
to visually display the key questions
that the review will address to allow
the USPSTF to evaluate the
effectiveness and safety of a
preventive service. The questions are
depicted by linkages that relate
interventions and outcomes. Refer to
the USPSTF Procedure Manual for
interpretation of the analytic
framework.®

Accuracy of Screening Instruments

Key Question 2. Do instruments to screen for anxiety accurately
identify children and adolescents with anxiety in primary care or com-
parable settings?

Ten fair-quality studies assessed the accuracy of 12 different
screening instruments for detecting anxiety?'° (n = 3260)
(eTables 7 and 8 in the Supplement). Some studies assessed mul-
tipleinstruments, some instruments were examined in multiple stud-
ies, and some studies examined instrument versions for children,
adolescents, or both or included parents, youth, or both as respon-
dents. Five studies?">>?8-30 examined instrument accuracy for de-
tection of social anxiety disorder, 3 studies®*2%for generalized anxi-
ety disorder, 2 studies?>*?” for panic disorder, 1study?° for separation
anxiety disorder, and 1 study for global anxiety not specific to any
given disorder.?2

The prevalence of anxiety disorders in included studies, based
on diagnostic clinical interviews, ranged from 2.5% to 24%. Table 1
provides the sensitivity and specificity by screening instrument (ad-
ditional detail is provided in eTable 9 in the Supplement). Across all
instruments and respondents, sensitivity ranged from 0.34t01.00
and specificity ranged from 0.47 to 0.99.

Findings Within Age Groups

Seven studies of adolescents (mean age, 14.8 years) reported on
8 instruments,?"232427.2830 3nd 4 studies on school-aged children
and adolescents aged 7 to 17 years (mean age, 11.0 years) reported

jama.com

on 7 instruments.?"227172 No study included children younger than
7 years.

Only 1study?' reported results for adolescents and children sepa-
rately for the same instruments; these results did not suggest con-
sistent differences in sensitivity and specificity by age of the youth,
and variations in instruments and thresholds may explain differ-
ences inresults. Across instruments and conditions reported in other
included studies, differences in reported accuracy between stud-
ies on adolescents alone vs studies including both adolescents and
children did not suggest age-related patterns (eTable 9 in the Supple-
ment).

Harms of Screening
Key Question 3. What are the harms associated with screening for
anxiety in primary care or comparable settings in children and ado-
lescents?

No trial directly assessed the harms of screening children or ado-
lescents for anxiety in the primary care setting.

Benefits of Treatment
Key Question 4. Does treatment (cognitive behavioral therapy or
pharmacotherapy) of anxiety result in improved health outcomes
in children and adolescents?
Benefits of treatment for anxiety are summarized in Table 2.
Twenty-nine RCTs (described in 40 articles) of good or fair
quality were eligible (n = 2805).317° All studies are new to this
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Figure 2. Literature Search Flow Diagram: Screening for Anxiety in Children and Adolescents
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Reasons for exclusion: Population: Study was not conducted in an included
population. Comparator: Study did not use an included comparator.
Intervention: Study did not use an included intervention. Outcomes: Study did
not report relevant outcomes. Design: Study did not use an included design.
Other target condition: Study reported on depression or suicide risk. Quality:
Study was poor quality. Setting: Study was not conducted in settings
representative of primary care. Publication type: Publication was a
commentary. Country: Study was not conducted in a country relevant to US
practice. Protocol or ongoing study: Study was a protocol or ongoing study and

did not report eligible outcomes. Language: Study was not in English. Duplicate:
Study was a duplicate of other studies in the review. Superseded by publication:
Study findings were wholly superseded by another publication. KQ indicates
key question.

2 Combined searches were conducted on anxiety, depression, and suicide risk.
Results for depression and suicide risk are presented in a separate
publication.2®

®Study may address more than 1KQ.

report because this topic has not been addressed previously by the
USPSTF. Detailed study, population, and intervention characteris-
tics and results are reported in eTable 10 in the Supplement;
detailed outcomes are reported in eTables 11 through 19 in the
Supplement; and results from meta-analyses are provided in eFig-
ures 1through 17 in the Supplement. Sixteen studies enrolled chil-
dren with any type of anxiety disorder,31434546.52.54-59,62.64.66-68
The most common primary diagnoses in these studies were social
anxiety disorder and generalized anxiety disorder. Of the studies
requiring specific anxiety disorders for trial eligibility, 5 required
generalized anxiety disorder,*>3636570 4 required social anxiety
disorder,*247699  required selective mutism,**+®' and 2 required
either generalized anxiety disorder, social anxiety disorder, or sepa-
ration anxiety disorder.324°4851 Nine studies set a threshold for
severity, #148-50.57.58.6062.63.65 Njna of 29 studies had a majority of
male participants.#8-52:55-58.63.64

The meanage of enrolled populations ranged from 4.1to 174 years.
Three studies focused on early childhood (ages 3-7 years),>¢%8 11 fo-
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cused on school-aged children (6-14 years),447:52:55.56.58.60.64.65.67.69

11spanned childhood and adolescence, 3-#14546:48-51.53.59.61-63 g q 4
focused solely on adolescence.*?43>47° Results below are summarized
overall and then by age group when available.

Twenty-two RCTs evaluated CBT,3"4247.52:60.64-67 g ayauated
pharmacotherapy,##8->61-6370 3nd 1 evaluated CBT, sertraline, and
CBT plus sertraline separately.>2#° The results below focus on CBT
and pharmacotherapy; detailed results for combination therapy are
available in the full report.'®

Reported outcomes included (1) anxiety symptoms, (2) clinical
response or remission, and (3) functioning. CBT was associated
with clinically important and statistically significant benefits on
several pooled estimates of effect for end-of-treatment measures
of anxiety symptoms (Table 2). These measures included the clini-
cian severity rating on the Anxiety Disorders Interview Schedule
(mean difference, -2.01[95% ClI, -2.74 to -1.29]; n = 579; 1
RCTs3143-45:53.5457.59,6568.73) tha child-rated Spence Children's Anxi-
ety Scale (SCAS) (mean difference, -7.81[95% Cl, -10.99 to -4.63];

jama.com
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Table 1. Accuracy of Screening Instruments for Screening for Anxiety

Age No. of
Condition Screener range,y  studies Sensitivity  Specificity
Gen_eraliz_ed PHQ-A 13-18 R 0.50 0.98 Abbreviations: ANSQ, Autonomic
anxiety disorder ¢ ArED-GAD subscale 7-14 125 0.64 0.63 Nervous System Questionnaire;
PI-ED-anxiety subscale 8-17 126 0.88 0.85 f”?\:-l"at'e"tt Hsla'EtB %“eijtl'ot”,”a"e
o . ) o 5 or Adolescents; PI-ED, Paediatric
Panic disorder ANSQ (various thresholds) 12-18 124 1.00 0.47-0.65 Index of Emotional Distress; SAS,
PHQ-A 13-18 1 0.42 0.99 Social Anxiety Scale; SAS-A, Social
Separation SCARED-SAD subscale 7-14 IS 0.88 0.73 Anxiety Scale for Adolescents;
anxiety disorder SCARED, Screen for Child Anxiety
Spcial anxiety SCARED-social phobia scale (various thresholds) 8-16 2% 0.78-0.83  0.69-0.81 Related Disorders; SCARED-GAD,
SO EIEr SAS (various thresholds) 8-18 22123 0.75-0.93 0.74-0.80 Screen for Child Anxiety Related
SAS-A 12-18 123 0.93 0.79 D?sorders—GeneraIized Anxiety
SPAI-Brict 17-18 123 0.86 0.83 Disorder; SCARED-SAD, Screen for
“brie . : : Child Anxiety Related
SPIN/Mini-SPIN (various thresholds) 12-17 32830 0.80-0.86 0.77-0.85 Disorders-Separation Anxiety
SWQ (various thresholds) 13-17 s 0.67-0.83 0.84-0.94 Disorder; SPAI, Social Phobia and
Any anxiety PHQ-A 13-18 124 0.50 0.98 Anxie_ty Inventory; SPIN, Soc.ial
disorder SCARED 714 125 0.88 056 Phobia Inventory; SWQ, Social

Worries Questionnaire.

n = 668; 9 RCTs3143:45.52,54-56.59.65) "the parent-rated SCAS
(mean difference, -6.06 [95% CI, -9.58 to -2.56]; n = 652; 9
RCTs3143:45:52.54-56.59.65) ' and the Revised Children's Manifest Anxi-
ety Scale (mean difference, -3.08 [95% Cl, -5.91t0-0.24]; n = 241;3
RCTs>®6457). For pharmacotherapy, pooled estimates of effect sug-
gested clinically important and statistically significant improvements
for symptom improvement (Pediatric Anxiety Rating Scale mean dif-
ference, -4.0[95% Cl, -5.5t0-2.5]; n = 726; 5RCTs32 4148516270, (i
cal Global Impression-Severity scale mean difference, -0.84[95%Cl,
-113t0-0.55]; n = 550; 4 RCTs>24%37°) (Table 2).

CBT was also associated with a favorable clinical response (pooled
relative risk [RR], 1.89 [95% CI, 1.17 to 3.05]; n = 606; 6
RCTs324446:545766) increased remission (pooled RR, 2.68 [95% Cl,
14810 4.88]; n = 321; 4 RCTs>'43°659) |oss of any anxiety diagnosis
(pooled RR, 3.09 [95% CI, 1.98 to 4.80]; n =1414; 15
RCTs3143:4546.52:54.58.5964-68) 'and |oss of the primary anxiety diag-
nosis (pooled RR, 3.02 [95% ClI, 1.84 to 4.95]; n = 1079; 13
RCTg3143-46,52-54.58-60.6568.73) pharmacotherapy was also associ-
ated with a favorable clinical response (pooled RR, 2.11[95% Cl, 1.58
t02.98]; n = 370; 5 RCTs>24061-6370) byt results from 3 studies were
inconsistent for remission.32#*"%3 Regarding functioning, both CBT and
pharmacotherapy were associated with statistically significant im-
provement on the Children’s Global Assessment Scale (mean
difference for CBT, 7.54 [95% Cl, 2.84 t0 12.23]; n = 811; 8
RCTs3240:44:46,5354.58.6568, maan difference for pharmacotherapy, 5.14
[95% Cl, 3.21to0 7.08]; n = 551; 3 RCTs>2462), whereas the evidence
on other measures was not statistically significant.

Findings Within Age Groups

Three studies enrolled children aged 3 to 7 years°”¢%% and 4 stud-
ies enrolled only adolescents aged 13 to 20 years.*?4>5*70 The re-
maining studies focused on school-aged children aged 5 to 14 years
(12 studies**+45:47.55.56.58.60.64.6567.69) o children and adolescents
aged 7 to 18 years (10 studies>"324146:48.53.5961-63)

No significant difference in results was observed between age
groups enrolled. For younger children, all 3 studies focused on
CBT and reported consistent statistically significant benefits for
anxiety symptoms in 2°768 of 357.66:68 sty dies. Two studies
reported on response, and both reported statistically significant

jama.com

differences favoring CBT.>”®® One study reported on remission>”
and 1 reported on functioning,®® and both suggested statistically
significant differences favoring CBT. One®® of 26668 studies
reported statistically significant differences favoring CBT for loss
of diagnosis.

For studies enrolling only adolescents, 3 studies re-
ported on CBT and 1reported on escitalopram.”® Two*?43 of the 3
CBT studies***3>* reported consistent statistically significant im-
provement in anxiety symptoms, response, and remission; 1 re-
ported no statistically significant differences.>* Only 1CBT study re-
ported on loss of diagnosis and found no statistically significant
differences.>* Two studies reported on functioning, and neither con-
sistently found statistically significant differences across a range of
outcome measures.*>>* The escitalopram study reported improve-
ment in symptoms and response.”®

42,43,54

Harms of Treatment

Key Question 5. What are the harms of treatment (cognitive be-
havioral therapy or pharmacotherapy) in children and adolescents
who are treated for anxiety?

Eleven good- or fair-quality studies (described in 22 articles) that
addressed benefits also addressed harms (n = 1293). In the Supple-
ment, key characteristics of included studies for harms are pro-
videdineTable 20, detailed outcomes are provided in eTables 21and
22, and results from meta-analyses are provided in eFigures 18 and
19. Outcomes reported include (1) suicide-related harms, (2) with-
drawal due to adverse events, (3) and serious adverse events. Re-
garding suicide-related harms, 2 CBT studies reported on suicidal ide-
ation, attempts, or self-harm behavior.324%>* One study of 60
participants®* reported that 2 participants in the wait-list control
group only withdrew from the study because of risk of suicide by 17
weeks. A second child-focused study comparing CBT with placebo
reported on self-harm behavior without suicidal attempt (1/139
[0.7%] vs 0/76 [0%]), suicidal ideation (5/139 [3.6%] vs 1/76 [1.3%]),
and suicidal attempts (no event in either group) by 12 weeks.324°
Three pharmacotherapy studies reported on suicide-related
harms at the end of treatment at 8 to 12 weeks (duloxetine,*'
escitalopram,’® and sertraline®2-4°). No study reported on suicide
deaths, 2 studies reported on suicide attempts (1/26 events for

JAMA October 11,2022 Volume 328, Number 14
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escitalopram vs 0/25 events for placebo’®; no event occurred for
sertraline or placebo in 1study32-4°), 3 studies reported on suicidal
ideation or worsening of suicidality (1/135 for duloxetine vs 0/137 for
placebo™'; 6/26 for escitalopram vs 2/25 for placebo”®; 0/133 for ser-
traline vs 1/76 for placebo®>#°), and 2 studies reported on self-
injurious behavior (2/26 for escitalopram vs 1/25 for placebo’®; 1/133
for sertraline vs 0/76 for placebo24°). Suicide-related harms were
rare, and the differences between treatment and placebo groups
were not statistically significantly different.

Regarding withdrawal due to adverse events, the pooled
RR for CBT trials was 0.39 (95% Cl, 0.08 t0 1.87; n = 372; 4
studies>>#0435354) The pooled RR across all pharmacotherapy trials
was 1.72 (95% Cl, 0.57 t0 5.18; n = 734; 5 RCTs32-4148-5162.70)

For both CBT and pharmacotherapy, serious adverse events
were rare and the differences between treatment and placebo
groups were not statistically significantly different.

Findings Within Age Groups

No study reported on harms in young children. Results for studies
of adolescents were consistent with results for the overall body of
evidence: outcomes were rare and differences between treatment
and comparison groups were not statistically significant.

|
Discussion

This systematic review evaluated screening for anxiety in children
and adolescents. Table 3 summarizes the evidence, including
strength-of-evidence ratings. No study reported on the direct ben-
efits or harms of screening. The discussion below focuses on thein-
direct evidence from studies describing test accuracy, benefits of
treatment, and harms of treatment. Two of the most widely used
screeners (ie, Screen for Anxiety Related Emotional Disorders and
the Social Phobia Inventory) were reasonably accurate, leading to
low-to-moderate strength of evidence.

US Preventive Services Task Force Clinical Review & Education

Consistent, precise, statistically significant differences for
most anxiety outcomes for CBT and pharmacotherapy led to
strength-of-evidence ratings of moderate for benefit for nearly all
outcomes. Treatment studies covered a wide range of ages, from
preschool through adolescence, although 4 studies focused
exclusively on adolescents (13-20 years*2435470)_Studies focus-
ing on younger children aged 3 to 7 years®”®%%8 were consistent
with the overall findings in demonstrating benefits for symptoms
and clinical response.

Few CBT trials reported on harm outcomes leading to a strength-
of-evidence rating of insufficient. The evidence suggests that suicide-
related harms, serious adverse events, and withdrawal due to ad-
verse events are rare in pharmacotherapy studies but more frequent
in the treatment group; thus, strength of evidence for pharmaco-
therapy was rated as low for harms.

Few studies reported analyses for populations of interest. Stud-
ies reporting on analyses of anxiety symptoms consistently re-
ported no differences in effect of treatment by age, but there is in-
sufficient evidence available on effect of treatment on anxiety
symptoms by race or ethnicity.

Limitations

This review has several limitations. First, no available study com-
pared screening with no screening. Second, only limited evidence
was available on long-term outcomes and on test accuracy and treat-
ment in children. Third, the review was limited to CBT and drugs ap-
proved for pediatric use by the US Food and Drug Administration.

. |
Conclusions

Indirect evidence suggested that some screening instruments were
reasonably accurate for detecting anxiety. CBT and pharmaco-
therapy were associated with benefits; no statistically significant as-
sociation with harms was reported.
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