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Abstract Meta-analyses of the treatment of posttraumatic

stress disorder (PTSD) in childhood and adolescence are

restricted to specific trauma, selected interventions, and

methodologically rigorous studies. This large meta-analy-

sis quantifies the effects of psychological treatments for

PTSD symptoms in children and adolescents. An extensive

literature search yielded a total of 13,040 articles; 135

studies with 150 treatment conditions (N = 9562 partici-

pants) met the inclusion criteria (psychological interven-

tions with children and/or adolescents with PTSD

symptoms that report quantitative measures of symptom

change). The mean effect sizes (ESs) for PTSD symptoms

ranged from large to small, depending on the control

condition. Cognitive behavioral therapy (CBT) yielded the

highest ESs. Age and caretaker involvement were identi-

fied as moderators. CBT, especially when conducted in

individual treatment with the inclusion of parents, is a

highly effective treatment for trauma symptoms. Psycho-

logical treatments need to be modified to address younger

patients’ specific needs.
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Introduction

Traumatic events are highly prevalent in childhood and

adolescence (Copeland et al. 2007). Approximately 15 %

of youth who have been exposed to traumatic events meet

the diagnostic criteria for posttraumatic stress disorder

(PTSD) (Giaconia et al. 1995).

There is an ongoing debate about whether the symptoms

used to diagnose PTSD adequately capture posttraumatic

stress in children (Scheeringa et al. 2006; Scheeringa et al.

2011). In the past, the inadequacy of the diagnostic criteria

may have led to an underestimation of the number of young

patients with PTSD (D’Andrea et al. 2012). Therefore,

subclinical or differing forms of PTSD should be included

in research on the effects of treatment in children. PTSD is

often chronic and has immense personal and social costs,

and the prognosis for recovery without adequate treatment

is poor (Kessler 2000; Marciniak et al. 2005). Therefore,

early and effective treatment is important.

Existing Meta-Analyses and Empirical Reviews

for Posttraumatic Stress Symptoms in Children

and Adolescents

In the following paragraphs, recently conducted meta-

analyses and reviews within the field of PTSD treatment

for children and adolescents are summarized.1 Usually,

studies on youth up to 18 years of age are included. The

number of studies included is given as NS, next to further

information about the studies included.
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Treatment of Posttraumatic Stress Symptoms After

Non-interpersonal Trauma

Newman et al. (2014) analyzed studies on the treatment of

children with PTSD symptoms after disasters, accidents, and

terrorism (NS = 24, uncontrolled and controlled studies) and

reported a pre-post mean effect size (ES) for PTSD symptom

reduction (mean Cohen’s d = 1.13) as well as a controlled

mean ES (mean Cohen’s d = .74). Although several inter-

ventions (eye movement desensitization and reprocessing

(EMDR), exposure-based interventions, and cognitive

behavioral therapy (CBT)) yielded high ESs, the authors

conclude that CBT has the strongest evidence. Moderator

analyses revealed that older children benefited more from

treatment, that studies with a more rigorous methodology

yielded larger ESs, and that longer therapies (above 9 h) had

smaller treatment effects than shorter therapies did.

Treatment of Posttraumatic Stress Symptoms

after Childhood Sexual Abuse

All types of treatments in which a minimum of 50 % of the

included children were victims of childhood sexual abuse

(CSA) were included in an analysis conducted by Harvey

and Taylor (2010a, b) (NS = 39, quasi-experimental,

experimental, and uncontrolled trials). Thus, this meta-

analysis also included data on survivors of other types of

trauma. The researchers found a large pre-post mean ES for

PTSD reduction (mean Hedges’ g = 1.12). Several mod-

erators for PTSD symptom reduction were identified,

including the type of treatment (with CBT and insight-

oriented therapies yielding high ESs and eclectic and other

therapies yielding small to medium ESs).

Another meta-analysis (NS = 33, randomized-controlled

trials (RCTs) and uncontrolled studies) (Sanchez-Meca et al.

2011) reported only on symptoms of depression and anxiety,

not on PTSD symptoms. For depressive symptoms, the

mean pre-post ES for the treatment group was small

(d = .41), and for symptoms of anxiety, the mean pre-post

ES was medium (d = .53). The authors also performed a

subgroup analysis of different types of treatments that was

restricted by the small number of studies with separate

treatment groups. The researchers concluded that trauma-

focused CBT combined with supportive therapy and psy-

chodynamic elements provided the best treatment results.

Interventions with more and longer sessions yielded larger

ESs. Their analysis lacked ESs for PTSD symptoms, which

impedes comparisons with other meta-analyses.

A third meta-analysis found medium mean ESs for

PTSD symptoms (d = .51 for uncontrolled studies,

d = .63 for controlled studies, NS = 35, uncontrolled and

controlled studies with no-treatment or attention-placebo

CG) (Trask et al. 2011). Within controlled studies, longer

interventions were more effective; studies with no-treat-

ment comparison groups reported larger ESs, with older

children benefiting more from treatment, and studies with

predominately male participants had larger ESs than those

with predominately female participants. Both controlled

and uncontrolled ESs were larger for CBT interventions

than for other treatments.

A fourth meta-analysis focused on the effect of parent-

involved treatments compared to child-only groups or other

control groups (CGs) for victims of CSA (Corcoran and

Pillai 2008) (NS = 7, controlled studies). The authors

reported small controlled ESs for internalizing behavior,

externalizing behavior, sexualized behavior, and posttrau-

matic stress (hedges g = .41, .32, .31, .37). The inclusion

of caretakers led to slightly higher effects; however, the

results are limited by the fact that some parent-involved

treatments were within the control condition as well.

In a review restricted to survivors of CSA and the use of

CBT versus treatment as usual (TAU) or placebo inter-

vention (NS = 10 RCTs or quasi-RCTs) (Macdonald et al.

2012), the authors concluded that CBT may have a small,

positive effect on PTSD (decrease in standard devia-

tion = .44) and anxiety symptoms (.23). Small effects

were also found for depression.

CBT in the Treatment of Posttraumatic Stress

Symptoms

In a meta-analysis including only studies of CBT versus

active CGs, small mean effects from pre- to post-treatment

(d = .33) were found for internalizing and externalizing

problems (NS = 8, RCTs) (Kowalik et al. 2011). Studies

were included only if symptom changes were measured

with the Child Behavior Checklist (CBCL; Achenbach

1991), a non-specific outcome measure. Thus, specific

PTSD measures were lacking.

In a systematic review of CBT studies (Leenarts et al.

2012) (NS = 27 RCTs and uncontrolled trials, age

6–18 years), all types of trauma, with the exception of

‘‘war-related violence’’ and ‘‘traumatic grief,’’ were

assessed. Here, studies were also included if only the

parents received therapy for their children with PTSD

symptoms. The authors concluded that CBT, especially

trauma-focused CBT, is the best empirically supported

treatment for children and adolescents with PTSD.

In a systematic review analyzing studies comparing

trauma-focused CBT (TF-CBT) with other treatments for

all types of trauma (NS = 10 RCTs, below 18 years of

age) (Cary and McMillen 2012), the researchers differen-

tiated between ‘‘branded TF-CBT,’’ which included all

elements of the treatment (Cohen et al. 2006), and TF-

CBT, which did not include all components. The authors

report that relative to control interventions, TF-CBT is
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moderately to highly effective (g = .67) for the treatment

of PTSD symptoms, but is less effective for treating

depression (g = .38) and behavior problems (g = .25).

Meta-Analysis of School-Based Intervention

Programs for Posttraumatic Stress Symptoms

In a meta-analysis of school-based intervention programs

(including different approaches such as CBT or EMDR;

NS = 19 RCTs or quasi-randomized trials) (Rolfsnes and

Idsoe 2011), amediummean pre-post ES for PTSD symptom

reduction (d = .68) was found. The sample was highly

restricted by excluding studies aiming to treat complex type

II reactions resulting from CSA, childhood physical abuse

(CPA), or other forms of ongoing maltreatment.

Comprehensive Reviews and Meta-Analyses

Two separate publications reported the results of a com-

prehensive review of PTSD symptom reduction (Forman-

Hoffman et al. 2013; Fraser et al. 2013). The authors aimed

to conduct a meta-analysis, but refrained from doing so

because of data heterogeneity and insufficient outcome

reporting. One publication (NS = 22, uncontrolled and

controlled trials, up to 17 years of age) focused on treat-

ment studies for youth exposed to traumatic events other

than maltreatment and concluded that only a few psycho-

logical interventions that include CBT elements are

effective for reducing PTSD symptoms. The other publi-

cation (NS = 17, RCTs and cohort study, up to 14 years of

age) on children who were exposed to maltreatment con-

cluded that the evidence for the effectiveness of PTSD

interventions is limited. Because the authors did not pro-

vide a quantitative synthesis of the data, their results are

not comparable with those of other meta-analyses.

In their comprehensive review and meta-analysis

(NS = 21, controlled studies with random assignment to

active and CG, up to 17 years of age), Silverman et al.

(2008) presented data on treatment studies for youth who

had been exposed to traumatic events (not all of them

meeting PTSD criteria). The authors reported small posi-

tive controlled effects on posttraumatic stress (d = .43),

depressive symptoms (d = .24), anxiety symptoms

(d = .09), and externalizing behavior problems (d = .22).

Results were differentiated for studies comparing treatment

groups versus waitlist (WL) CG (d = .34, .22, .01, .37) or

versus active CG (d = .33, .25, .09, .18). Furthermore, the

authors investigated moderators of treatment effects and

showed that CBT was more effective than non-CBT

treatments. Treatments for children after sexual abuse were

more effective at reducing posttraumatic stress symptoms

and depression than for children after other types of

traumatization, whereas for other types of traumatization,

the reduction in externalizing symptoms was greater. Par-

ent involvement in the treatment showed similar effects

compared with child-only treatment.

To date, the most comprehensive analysis of all types of

PTSD treatment in children and adolescents (NS = 14, RCTs

or quasi-randomized trials, 3–18 years) was conducted by

Gillies and colleagues (Gillies et al. 2012). In contrast to the

above analyses, it included only studies in which patients met

the criteria for full PTSD diagnosis and studies in which the

improvement in PTSD symptoms was measured using diag-

nostic instruments that have demonstrated reliability and

validity. For controlled studies (all CGs are WLs), standard-

izedmean differences (SMDs) of 1.05 (based on 6 studies) for

PTSD symptom reduction, .57 (based on 3 studies) for anxi-

ety, and .74 (based on 5 studies) for depression were reported.

The authors differentiated among different types of inter-

ventions, such as CBT, psychodynamic therapy, and EMDR.

The distinction between CBT and behavioral therapy (in-

cluding exposure-based and narrative therapy) was notable.

The authors concluded that the treatment effects were sig-

nificantly higher for CBT than for other types of treatment.

The authors did not analyze potential moderators.

Summary of Previous Meta-Analyses and the Need

for a Comprehensive Analysis

Overall, psychological interventions are effective with

medium to large ESs for PTSD symptom reduction in both

uncontrolled and controlled trials (Cary and McMillen

2012; Gillies et al. 2012; Harvey and Taylor 2010a, b;

Kowalik et al. 2011; Newman et al. 2014; Rolfsnes and

Idsoe 2011; Trask et al. 2011). CBT yields the highest

effectiveness (Gillies et al. 2012; Leenarts et al. 2012;

Macdonald et al. 2012; Newman et al. 2014; Sanchez-

Meca et al. 2011; Silverman et al. 2008; Trask et al. 2011).

The inclusion of (non-offending) caretakers in the

treatment [mostly in analyses of victims of CSA] leads to

higher (Corcoran and Pillai 2008; Harvey and Taylor

2010a, b), similar (Silverman et al. 2008) or—presumably

due to methodological reasons—lower treatment effects

with regard to PTSD symptom reduction (Trask et al.

2011). For adult PTSD patients, some evidence suggests

that group treatment is less effective than individual

treatment (Taylor and Harvey 2010; Watts et al. 2013).

Existing meta-analyses and reviews are restricted by their

choices regarding the type of trauma [e.g., CSA only (Harvey

and Taylor 2010a, b; Trask et al. 2011)] or the type of inter-

vention [e.g., CBT only (Cary and McMillen 2012; Kowalik

et al. 2011; Macdonald et al. 2012) or school-based interven-

tions only (Rolfsnes and Idsoe 2011)]. They are restricted by

either methodological rigor [i.e., accepting only RCTs, leading

to small sample sizes, e.g., in 14 studies (Gillies et al. 2012)],

thereby impeding moderator analyses or by refraining from
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conducting meta-analyses (Forman-Hoffman et al. 2013; Fra-

ser et al. 2013; Leenarts et al. 2012). Furthermore, they over-

look a considerable amount of studies that treat older

adolescents or young adults, especially in the context of trauma

following war, in populations of students or in studies con-

ducted in countries where patients older than 18 years of age

are treated within the children and adolescent healthcare sys-

tem. These restrictions make comparing different treatments

with respect to their effectiveness for different types of trauma

impossible. Many analyses examine only controlled studies

and thus exclude the considerable number of pre-post studies

conducted in this area of research. The existing meta-analyses

are based on very different study samples due to the use of

divergent inclusion criteriawith regard to PTSDdiagnoses [full

(Gillies et al. 2012) vs. subclinical diagnoses] or the diagnostic

instruments used [i.e., PTSD measures vs. other measures

(Kowalik et al. 2011; Sanchez-Meca et al. 2011)]. In summary,

the effectiveness of psychological treatments in reducingPTSD

symptoms in children and adolescents and the factors that

mediate that effectiveness remain unclear. An up-to-date,

comprehensive analysis is needed to gain knowledge on

treatment effects and influencing moderators for all trauma-

tized children and adolescents. We conducted a large meta-

analysis with two primary goals: (1) to quantify the size of

controlled and uncontrolled treatment effects of psychological

treatments on PTSD symptoms and (2) to identify treatment

moderators.

Method

Search Procedure

The meta-analysis was performed according to the

PRISMA guidelines (Liberati et al. 2009) (see Electronic

supplementary material 8 for the PRISMA checklist).

Studies were identified by searching PubMed, PsycINFO/

Psyndex, Web of Science, Cochrane Library, and PILOTs.

Searches were conducted for studies published between

January 1, 1980, the year of the first classification of PTSD

in the DSM-III, and April 28, 2014, using all possible

combinations of search terms in the title and/or abstract.

The search terms were as follows:

1. treatment OR therapy OR intervention OR

psychotherapy

2. youth OR child* OR adolescen* OR pediatric OR

young OR teen*

3. PTSD OR posttrauma* OR post-trauma* OR ‘‘post

trauma*’’ OR trauma*

4. fire OR explosion OR ‘‘domestic violence’’ OR

‘‘physical violence’’ OR ‘‘physical* neglect*’’ OR

‘‘physical* abuse*’’ OR maltreat* OR mistreat* OR

punishment OR incest OR ‘‘child* abuse*’’ OR

‘‘sexual* abuse*’’ OR refugee OR war OR hurricane

OR tsunami OR tornado OR earthquake OR flood OR

‘‘natural disaster’’ OR terroris* OR shooting OR

massacre OR kidnapp* OR witnes* OR victim.

Children and adolescents often do not meet all criteria

for PTSD diagnosis, even if they exhibit PTSD symptoms

(Scheeringa et al. 2006). Consequently, in many studies of

the treatment of PTSD symptoms in children and adoles-

cents, the term ‘‘Posttraumatic Stress Disorder’’ is not used

in the title or abstract. Because one goal of this meta-

analysis was to identify studies on the treatment of PTSD

symptoms in children and adolescents, the search term

‘‘trauma*’’ was also used. To avoid identifying studies on

trauma considered solely in a medical sense, such as

injuries, a fourth level of search terms related to different

types of psychological trauma was added. These search

terms were derived from the Clinician-Administered PTSD

Scale, Child and Adolescent Version (CAPS-CA) (Nader

et al. 1996), the gold standard for clinician-administered

PTSD diagnosis in children and adolescents for all relevant

types of trauma. For trauma involving ‘‘death OR loss OR

accident OR plane crash,’’ the search had to be conducted

without the word ‘‘trauma*’’ for the third level because

including ‘‘trauma*’’ in the search yielded studies on

medical trauma only.

Screening of Articles

The search process yielded 12,867 articles. The title and

abstract of each article were screened. All relevant articles

were further examined by independent and extensively

trained raters for potential inclusion in the meta-analysis by

reading the full text and by screening for inclusion and

exclusion criteria. An a priori decision was made to search

only for published work (including dissertations) in English.

Additionally, manual searches in the references of relevant

studies and published meta-analyses and reviews were

conducted. A total of 26 researchers in the field of PTSD

treatment in youths were contacted regarding additional

unpublished studies. These additional searches yielded 173

studies, leading to a total of 13,040 studies for review.

Study Selection (Inclusion and Exclusion Criteria)

Studies needed to (1) include patients with PTSD symp-

toms, (2) include a sample of children and/or adolescents

up to a maximum of 25 years old, (3) employ a psycho-

logical treatment aiming to reduce PTSD symptoms,

excluding non-interactive interventions, (4) investigate

psychological treatments that were applied directly to the

child or adolescent for at least 50 % of the treatment time
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in cases of parent–child interventions, and (5) report

quantitative measures of PTSD symptoms (and potentially

depression and anxiety disorder symptoms) both pre- and

post-intervention. Studies were excluded if (1) the study

constituted a case study or included fewer than eight

patients, (2) the sample overlapped (partially or com-

pletely) with the sample of another included study, (3) the

full text was unavailable (even after the use of an inter-

national electronic document delivery service and attempts

to contact the articles’ authors), or (4) the study provided

insufficient data to perform an analysis of ES and addi-

tional data could not be obtained from the author.

Inclusion of Control Groups

For studies that included a WL CG and an active CG other

than a psychological treatment group, the data for the

active CG were included. Studies comparing two groups

with two relevant psychological interventions were ana-

lyzed twice within the analysis of uncontrolled (pre-post)

studies. In studies with more than two groups along with a

CG, both relevant interventions were tested separately

against the CG. If two or more groups received similar

psychological interventions [e.g., a group vs. individual

setting with the same treatment or additional sessions with

parents in one of the both groups (neither of which was

suitable as a CG) within one study], all groups were

independently included and analyzed from pre- to post-

intervention.

CGs were classified into the following categories: (1)

CGs without the possibility of treatment, (2) waitlist (WL)

CGs, (3) active CGs (patients in CGs receiving a non-

specific treatment, e.g., CBT vs nondirective counseling),

and (4) treatment-as-usual (TAU) CGs. In the final analy-

ses, groups 1 and 2 as well as groups 3 and 4 were merged

because they included comparable interventions.

Outcome Data

For the outcome data, clinical interviews were used if

available; otherwise, self-report measures from children or

adolescents were considered. In cases in which no self-

report measure was available, we used other assessments,

such as parent-reported measures. If no well-known mea-

sure was used, the study was nonetheless included if the

authors attempted to assess PTSD symptoms by following

the DSM criteria. Furthermore, we included studies

reporting data on PTSD symptom clusters (re-experienc-

ing, avoidance, and hyperarousal) to analyze combined

outcome data. In studies reporting several cohorts or data

for boys and girls separately, we also analyzed combined

data. We proceeded similarly for data on depressive and

anxiety symptoms.

Validity Assessment

To control for possible confounders of ESs (Glass 1976) that

result from differences in methodological quality across

studies, the quality of each study was rated on a validity

scale (GGK quality score, see Electronic supplementary

material 7) (Glombiewski et al. 2010) and analyzed as a

moderator. This scale accounts for relevant aspects of

internal, external, and construct validity and consists of 20

dichotomous items, yielding a maximum validity score of

20. The GGK includes questions such as ‘‘Were adequate

inclusion and exclusion criteria described and justified?’’

and ‘‘Was the intervention manualized/standardized?’’ The

GGK was developed by adapting Jadad criteria for phar-

macological trials (Jadad et al. 1996) and by following

PRISMA recommendations (Liberati et al. 2009). PRISMA

recommendations include the description of all necessary

steps of a meta-analysis (e.g., search procedure, study

selection process, results for each study). Jadad criteria were

developed for pharmacological trials and are partly suit-

able for psychological treatment studies, with questions such

as ‘‘Was the study described as randomized?’’, ‘‘Was there a

description of withdrawals and dropouts?’’, and ‘‘Was the

study described as double blind?’’. For 25 % of the studies,

the interrater reliability of the GGK was measured.

We adopted a quality hierarchy and calculated the pre-

post treatment differences (within-group differences) for all

studies (pooled ES for the intragroup and between-group

design) to obtain the most stable ES. We further calculated

between-group differences (controlled ESs) for all studies

conducted with CGs and within controlled studies. In an

additional analysis, RCTs only were analyzed.

Data Extraction

For each study, measures of PTSD symptom severity,

depression, and anxiety were selected. Numerical data

were extracted from the studies to analyze changes from

pre- to post-treatment. We contacted authors for missing

data and excluded studies when such data could not be

obtained. Studies with missing data for individual moder-

ator variables were only excluded from the analysis of

those moderator variables.

Quantitative Data Synthesis

All analyses were performed manually or conducted using

the software program Comprehensive Meta-Analysis, ver-

sion 2 (Borenstein et al. 2005).2 We analyzed intention-to-

treat (ITT) data when available. Separate ESs for the

continuous variables—the severity of PTSD symptoms and

2 For detailed information, see Electronic supplementary material 1.
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depression and anxiety symptoms—were calculated. ESs

were calculated using Hedges’ g and the associated 95 %

confidence interval. The magnitude of Hedges’ g can be

interpreted using Cohen’s recommendations. Outliers were

identified using graphical analyses of the funnel plot. We

determined a priori that single studies with Hedges’

g[ 4.0 were outliers and excluded them from the analyses

(see Electronic supplementary material 2). The ES esti-

mates were calculated using a random-effects model

because the studies included were not functionally identi-

cal; they differed in, for example, treatment modality,

sample, and methodology (Hedges and Vevea 1998; Moses

et al. 2002). We conducted homogeneity analyses to verify

this assumption using the Q statistic and the ratio of true

heterogeneity to total observed variation I2.

Moderator Analyses

Average age, sex (percentage of female patients), and

trauma type were identified as potential moderating vari-

ables. The following groups of trauma were distinguished:

(1) CSA (at least 80 % of patients had experienced CSA),

(2) CPA, (3) war/terror, (4) accident, (5) sickness, (6)

natural disaster, and (7) loss. Samples with different trauma

types were classified as mixed and were excluded from the

moderator analyses. Furthermore, treatment dosage (the

total number of hours) as well as the study’s quality and

publication year was used as potential moderators.

Moderating effects were examined using meta-regression

analyses. To investigate the effects of categorical moder-

ator variables, we examined 95 % confidence intervals.

Subgroup Analyses

We conducted the following subgroup analyses: setting

(group, individual, or a combination of the two), treatment

type. The studies were divided into the following classes of

psychological treatments: (1) CBT, (2) EMDR, (3) pri-

marily psychoeducational interventions, (4) other trauma-

focused therapies, (5) relaxation/meditation, (6) supportive

therapy, (7) psychodynamic therapy, (8) hypnotherapy, (9)

nondirective counseling, and (10) other non-trauma-fo-

cused therapies (e.g., non-trauma-focused play therapy, art

therapy, animal-supported therapy, and mind–body inter-

ventions). In line with the National Institute of Care and

Health Excellence (NICE) guidelines (NICE 2005), CBT

therapies for PTSD are trauma-focused and include ele-

ments of exposure and/or cognitive therapy.

Due to the large number and heterogeneity of CBT studies,

we further categorized studies into different groups of CBT

treatment by carefully reading the intervention description

provided in the publications. Based on this information, we

classified studies according to their emphasis onCBT treatment

with (a) primarily cognitive interventions, (b) primarily expo-

sure-based interventions, (c) primarily a focus on skills and

coping, and (d) mixed interventions (including a mixture of

behavioral and cognitive interventions as well as additional

components such as the acquisition of coping skills). From

subgroup (d), mixed interventions, we extracted studies using

the most prominent and prevalent treatment manual, TF-CBT,

following the manual by Cohen et al. (2006) or Deblinger and

Heflin (1996).

Furthermore, we conducted a subgroup analysis for

caretaker involvement (studies involving parents/caretakers

vs. studies conducted with children/adolescents alone)

within the largest analysis—a pooled within-group analysis

(pre-post). Additionally, within all RCTs, we analyzed

whether the effects of studies requiring PTSD diagnoses

versus subclinical PTSD symptoms as inclusion criteria

differed from one another.

Finally, we further investigated whether the effects of

treatments vary across different trauma types. Therefore,

we conducted a subgroup analysis for different kinds of

traumatization within our largest analysis (pooled within-

group analysis).

Results

Study Selection and Characteristics of Included

Studies

Our study selection process is illustrated in Fig. 1. Of the

13,040 articles identified as potentially relevant, 135

studies with 150 treatment conditions met our selection

criteria and were included (see Tables 3 and 4 in Electronic

supplementary materials 4 and 5). Two studies meeting the

inclusion criteria had to be excluded because they reported

unusually high ESs (g[ 4.0) for all outcome measures (see

Electronic supplementary material 2).

Characteristics of the Study Sample

The characteristics of the included studies and treatment

conditions are shown in Table 3 (see Electronic supple-

mentary material 4).

Types of Treatment Included in the Analysis

Our analysis included 84 treatment conditions (56 % of all

included treatment conditions, n = 4005 participants) that

were identified as CBT, 17 (11 %, n = 2444) as primarily

psychoeducative, 12 (8 %, n = 351) as EMDR, 9 (6 %,

n = 623) as other trauma-focused interventions, 9 (6 %,

n = 312) as other non-trauma-focused interventions, 3

(2 %, n = 258) as relaxation or mediation interventions, 4
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(3 %, n = 731) as supportive therapy, 4 (3 %, n = 104

uncontrolled) as psychodynamic, 1 (1 %, n = 513) as

stress management, and 1 (1 %, n = 226) as hypnotherapy.

Of the 84 treatment conditions that were identified as

CBT, 46 were uncontrolled and 37 were controlled treat-

ment conditions. Within the CBT conditions, three main

focuses could be distinguished: a focus on cognitive

strategies (3 conditions), a focus on exposure (9 condi-

tions), and a focus on coping skills (10 conditions). CBT

studies with a cognitive focus were for example based on

cognitive processing therapy (CPT) (Resick and Schnicke

1992, 1993). The main goal of CPT is to identify and

modify ‘‘stuck points’’ using Socratic dialog and systematic

worksheets. CBT studies with a focus on exposure can be

divided into studies based on narrative exposure therapies

(NET) (Ruf et al. 2007) and studies based on prolonged

exposure (Foa et al. 2007). A program that serves as a

prominent example of CBT with a major focus on coping

skills is CBITS (Cognitive Behavioural Intervention for

Trauma in Schools). Among other forms of skill-based

CBT interventions (seven conditions), we included three

conditions with CBITS as the form of intervention.

By contrast, all other CBT studies used a combination of

cognitive and behavioral therapeutic strategies. In total, 22

TF-CBT conditions (9 controlled and 13 uncontrolled) were

identified. TF-CBT (Cohen et al. 2006; Deblinger and Heflin

Study selection process

Articles initially identified 
(n = 13040)

Studies selected for further 
screening (n = 725)

Articles excluded (n = 12315):
Medical study (n = 2851)
Qualitative or theoretical studies (n = 7949)
Review/meta-analysis (n = 513)
Treatment study for another disorder (n = 164)
Case studies/n < 8 (n = 217)
No psychological intervention (n = 166)
Adult sample (n = 447)
> 50% intervention with parents (n = 8)

Studies included in the meta-
analysis (n = 135) with 150 
conditions (including 2 outliers)

Studies (n = 289) excluded for the following 
reasons: 

No PTSD symptoms surveyed (n = 89)
< 50% psychological intervention/no psychological 
intervention                    (n = 36)
Data reported elsewhere (n = 1)
Case studies n < 8 (n = 11)
Qualitative or theoretical studies                (n = 40)
Review/meta-analysis (n = 6)
Insufficient data (n = 13)
Mean age > 21 (n = 27)
< 50% intervention with child                 (n = 10)
Not available in English language (n = 10)
Treatment study for another disorder (n =7)
Publication could not be obtained (n =18)
Publication of trial protocol only (n = 2)
Duplicates (n = 19)

Studies selected for more detailed 
evaluation (n = 194)

Studies (n = 242) excluded for the following 
reasons: 

Duplicates (n = 216)
Book/book chapter (n = 26)

Studies selected for detailed 
evaluation (n = 483)

Studies (n = 58) excluded for the following reasons: 

No PTSD symptoms surveyed (n = 11)
< 50% psychological intervention/no psychological 
intervention                    (n = 4)
Data reported elsewhere (n = 8)
Case studies n < 8 (n = 2)
Insufficient data (n = 19)
Mean age > 21 (n = 2)
< 50% intervention with child                   (n = 2)
Treatment study for another disorder (n = 2)
Duplicates (n = 7)
Book chapter (n = 2)

Fig. 1 Study selection process
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1996) is a phase-based treatment that includes skill-based

components to enhance emotion regulation followed by

trauma-specific components with gradual exposure inte-

grated into each component. TF-CBT is provided to children

and parents or primary caretakers in parallel individual ses-

sions or in conjoint child–parent sessions. Other CBT con-

ditions included a grief and trauma intervention (GTI) for

children (2 conditions), a game-based intervention (3 con-

ditions), and interventions with CBT elements conducted in

various group or individual formats (34 conditions).

Trauma Type

In total, 42 studies (31 %) treated children and adolescents

after CSA, and 11 (8 %) treated them after CPA. In all, 30

studies (22 %) treated children and adolescents with war-

related trauma, 8 (6 %) after accidents, 1 (1 %) after severe

sickness, 13 (10 %) after natural disasters, and 6 (4 %)

after a loss, and 25 studies (19 %) treated survivors of

different types of trauma.

Demographic Variables

The total number of patients across all studies and all

treatment groups and CGs was 9621, with 4175 patients in

uncontrolled conditions and 5446 patients in controlled

conditions. The patients were predominantly female

(75.49 % of patients), and the mean age was 12.55 years3

(SD = 3.18 years).

Therapeutic Variables

In 67 treatment conditions, individual treatment was admin-

istered; all other treatment conditions provided group therapy

(n = 66) or a combination of group and individual therapy

(n = 11). The number of hours (60 min) spent in psycho-

logical interventions ranged from .5 to 45 (M = 14.34,

SD = 9.43). For 59 of the treatment conditions, follow-up

data were reported. The longest available follow-up period

ranged from 3 to 192 weeks (M = 32.83, SD = 34.06).

Quality and Characteristics of Uncontrolled Studies

The validity scores for each study are presented in Table 3 (see

Electronic supplementarymaterial 4). Two independent ratings

of validity criteria were performed for 25 % of the studies; the

kappa statistic was .44, and the percentage of conformity was

87.6 %. ITT data were reported for 40 treatment conditions

post-treatment, and we used ITT data for 32 studies.

In total, 79 treatment conditions (65 studies with

n = 3881) were uncontrolled. In studies reporting dropout

rates, we found a mean dropout rate of 11 % in uncon-

trolled studies.

Within uncontrolled studies, the GGK scores ranged from

4 to 18 points (out of 20; M = 9.85, SD = 3.51). A total of

56 (86 %) of the 65 studies (with 79 treatment conditions)

sufficiently described their interventions and defined ade-

quate outcome measures. Forty-one studies (63 %) descri-

bed dropout rates for each group, and 57 (88 %) described

relevant baseline characteristics. The inclusion and exclu-

sion criteria in 18 (28 %) of the 65 studies were inadequately

described.A total of 56 (71 %) of the 79 treatment conditions

involved the implementation of a manualized or otherwise

standardized intervention, and only 14 (18 %) treatment

conditions involved a blind assessment of the treatment

outcome. Ten (16 %) uncontrolled studies reported out-

comes based on a clinician-administered PTSD interview; all

other data were based on self- or parent-reported measures.

Relatively unknown measures were used in 44 (6 %)

uncontrolled studies. A total of 28 uncontrolled studies

(44 %) noted that treatment adherence was supervised.

Quality and Characteristics of Controlled Studies

In total, 71 treatment conditions (70 studies with n = 7333)

were controlled. Of the studies with controlled treatment

conditions, 62 studies included RCTs. In 7 studies

(n = 528), patients in the CG received no intervention, and

in 35 studies (n = 4536), a WL CG was included. In 19

studies (n = 1546), the patients received an active but

unspecific control treatment, and in 10 studies (n = 723),

patients receivedTAU. In studies reporting dropout rates, we

found a mean dropout rate of 14.35 % in controlled studies.

Furthermore, 9.14 % of patients in controlled psychological

treatment conditions and 8.03 % of patients in CGs dropped

out of the studies; thus, the dropout rates were comparable

between the treatment groups and CGs.

Within controlled studies, the GGK scores ranged from 7

to 19 points (out of 20;M = 13.44, SD = 2.69). A total of 69

(97 %) of the 71 studies (with 74 treatment conditions)

sufficiently described their interventions and defined ade-

quate outcome measures. Fifty-two (73 %) studies provided

dropout rates for each group, and 69 (97 %) described rele-

vant baseline characteristics. A total of 58 (82 %) studies did

not adequately describe the inclusion and exclusion criteria.

Sixty-seven of the 74 treatment conditions (91 %) involved

the implementation of a manualized or otherwise standard-

ized intervention, and only 25 treatment conditions (34 %)

involved a blind assessment of the treatment outcome. In all,

24 controlled studies (34 %) reported outcomes based on a

3 This figure is based on 107 studies that provided data on mean age.

4 Deblinger et al. (1990), Habigzang et al. (2009), Habigzang et al.

(2013), and Ronholt et al. (2013)—see Electronic supplementary

material 3 for references.
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clinician-administered PTSD interview; all other data were

based on self- or parent-reported measures. Three5 (4 %)

controlled studies used relatively unknownmeasures. A total

of 39 controlled studies (56 %) noted that treatment adher-

ence was supervised.

Effect Sizes (ESs)

Pre-post ESs for each treatment condition are displayed in

Table 4 (see Electronic supplementary material 5), and mean

ESs are presented in Table 1. All mean ESs were significant.

The results of sensitivity (fail-safe N, Duval, and Tweedie

methods) and heterogeneity (Q and I2) analyses are reported in

Table 1 and are further explained inElectronic supplementary

material 1. Sensitivity analysis results suggest that the ES

estimates for all considered outcome variables were unbiased.

According to the trim-and-fill method, the number of missing

studies required to render the plot symmetrical was 0 in all but

one case, in which the recalculated ES was reported. The ES

distributionswere significantly heterogeneous, as indicated by

the Q statistic and by the interpretation of I2 in most cases,

indicating that the studies were not functionally identical and

that their variability was greater than that expected by sam-

pling error alone, confirming the use of random rather than

fixed effects. When ES distributions were not significantly

heterogeneous, fixed effectswere calculated and reported. For

funnel plots, see Electronic supplementary material 6.

ESs

The mean pre-post ES (a pooled analysis for all studies)

was large for PTSD symptoms (g = .89, CI .81–.96) and

medium for depression symptoms (g = .62, CI .55–.69)

and anxiety symptoms (g = .64, CI .56–.73). The mean-

controlled ES for studies comparing treatment groups with

untreated or WL CGs was large for PTSD symptoms

(g = .89, CI .69–1.09) and medium for symptoms of

depression (g = .60, CI .41–.79) and anxiety (g = .67, CI

.45–.89). The mean-controlled ES for studies comparing

treatment groups with TAU or active CGs was small for

symptoms of PTSD (g = .45, CI .34–.56), depression

(g = .37, CI .27–.46), and anxiety (g = .42, CI .29–.55).

The mean-controlled ESs for RCTs only were medium for

all three outcomes (PTSD: g = .65, CI .52–.77; depression:

g = .46, CI .34–.59; anxiety: g = .50, CI .36–.65).

In summary, patients showed clinically meaningful

improvement in their PTSD symptoms after psychological

treatment. The smallest effects were found for therapies

conducted in comparison with TAU or active CGs. Comorbid

symptoms (depression and anxiety) improved in a small to

medium range, as indicated by pre-post analyses and in con-

trolled trials.

Moderators of PTSD Symptom Reduction

Hedges’ g for PTSD symptom reduction in uncontrolled

studies was moderated by age, with studies of older

patients reporting larger ESs, and by study quality, with

higher-quality studies reported larger ESs (Table 2).

Hedges’ g for PTSD symptom reduction in controlled

studies comparing treatment groups with untreated/WL CGs

was not moderated by any of the investigated moderators.

Hedges’ g for PTSD symptom reduction in controlled studies

comparing treatment groups with TAU/active CGs was mod-

erated by age and by sex,with studies with a larger percentage

of female participants reporting greater ESs.Within RCTs, age

and treatment dosage (with studies with more treatment time

reporting larger ESs) were significant moderators.

Subgroup Analyses

Within the pooled analysis (within-group differences), indi-

vidual treatments showed significantly larger ESs than group

treatments. Treatments that involved caretakers showed sig-

nificantly larger ESs than those involving children/adoles-

cents alone. Concerning different treatment types, CBT,

EMDR, and relaxation/meditation showed large ESs in

uncontrolled studies. CBT showed large ESs, whereas EMDR

showed only small ESs within the analysis of studies testing

untreated/WL groups. Within controlled studies testing

against TAUor activeCGs,CBT andEMDRshowedmedium

ESs.Within RCTs, CBT and psychoeducational interventions

showed medium ESs, and EMDR showed small ESs.

When further analyzing CBT studies (within our largest

analyses, the pooled dataset of all studies), we showed that

primarily cognitive- or exposure-based interventions had

the largest ESs. The large set of ‘‘mixed’’ CBT interven-

tions showed large ESs as well. The subgroup of CBT

studies focusing on coping and skills showed smaller ESs.

When analyzing the subgroup of TF-CBT studies following

the manual by Cohen et al. (2006) or Deblinger and Heflin

(1996), large ESs were found.

Regarding different trauma types, the results were very

similar (high ESs) for all different kinds of traumatization,

with the exception of posttraumatic stress symptoms fol-

lowing loss (medium ES).

Discussion

To date, this is the largest meta-analysis of the effective-

ness of psychological interventions for PTSD symptoms in

children, adolescents, and young adults that arise after

5 Cohen and Mannarino (1997), Lesmana et al. (2009), and Trowell

et al. (2002)—see Electronic supplementary material 3 for references.
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Table 2 Moderator and subgroup analyses of the reduction in PTSD symptoms

Subgroup/moderator n g SE 95 % CI pa Qb paQb B SE paB

Pooled analysisa

Involvement of parents 6.084 .014

Parents 57 1.01 .06 .88–1.13 .000

No parents 87 .81 .05 .71–.90 .000

Type of treatmentb 54.509 .000

CBT 85 .99 .05 .89–1.08 .000

EMDR 12 1.18 .04 .91–1.45 .000

Psychoeducational 17 .56 .10 .36–.75 .000

Other trauma-focussed therapies 9 .51 .14 .22–.80 .000

Relaxation/meditation 3 1.90 .25 1.42–2.39 .000

Supportive 4 .40 .20 .01–.79 .047

Psychodynamic 4 .72 .22 .29–1.15 .001

Other non-trauma-focussed

therapies

9 .52 .15 .22–.82 .000

Type of CBT intervention 6.313 .097

Cognitive 3 1.27 .32 .65–1.89 .000

Exposure 11 1.29 .15 .99–1.58 .000

Coping/Skills 10 .79 .15 .50–1.09 .000

Mixed 61 .97 .06 .85–1.10 .000

TF-CBT 18 1.15 .12 .92–1.38 .000

Setting 22.297 .000

Group 66 .71 .06 .61–.82 .000

Individual 67 1.09 .06 .97–1.20 .000

Combined 11 .81 .14 .54–1.07 .000

Type of trauma 4.17 .841

CSA 47 .88 .07 .73–1.02 .000

CPA 11 .83 .15 .55–1.12 .000

War 31 .92 .09 .75–1.09 .000

Accident 9 .91 .17 .58–1.24 .000

Sickness 1 .41 .46 –.50–1.31 .376

Nature 13 1.00 .14 .74–1.27 .000

Loss 7 .65 .18 .30–1.01 .000

Quality .04 .01 .00

Year .01 .01 .29

Agec .04 .02 .02

Dosaged .00 .00 .27

Type of traumae -.01 .02 .69

Sexf .00 .00 .80

Intervention versus untreated CG/WL

Type of treatmentg 22.790 .002

CBT 17 1.39 .16 .08–1.69 .000

EMDR 4 .38 .33 –.26–1.01 .025

Psychoeducational 10 .77 .19 .40–1.15 .000

Other trauma-focussed therapies 3 .24 .34 –.41–.090 .472

Supportive 3 .22 .33 –.43–.87 .50
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Table 2 continued

Subgroup/moderator n g SE 95 % CI pa Qb paQb B SE paB

Other non-trauma-focussed

therapies

3 .68 .38 –.07–1.42 .075

Setting 2.703 .259

Group 26 .77 .13 .52–1.025 .000

Individual 12 1.05 .20 .64–1.45 .000

Combined 4 1.26 .33 .62–1.91 .000

Quality -.01 .04 .84

Year -.02 .02 .36

Sex .00 .00 .80

Age .08 .04 .06

Trauma type -.01 .07 .08

Dosage .02 .01 .07

Intervention versus TAU/active CG

Type of treatmenth 9.763 .045

CBT 21 .52 .06 .40–.63 .000

EMDR 3 .72 .21 .31–1.13 .001

Other trauma-focussed therapies 3 .06 .16 –.25–.38 .697

Setting .380 .537

Group 8 .40 .11 .19–.62 .000

Individual 22 .48 .07 .35–.61 .000

Quality .02 .02 .41

Year .00 .01 .62

Sex .01 .00 .00

Age .03 .01 .02

Trauma type -.07 .04 .05

Dosage .01 .00 .11

RCT

Type of treatmenti 15.140 .034

CBT 34 .79 .09 .62–.96 .000

EMDR 7 .49 .20 .09–.89 .016

Psychoeducational 9 .56 .15 .27–.85 .000

Other trauma-focussed therapies 5 .19 .21 –.22–.60 .373

Supportive 3 .22 .26 –.28–.72 .387

Setting .198 .906

Group 24 .64 .10 .44–.84 .000

Individual 34 .64 .09 .46–.82 .000

Combined 4 .76 .25 .26–1.26 .003

PTSD full spectrum .856 .355

PTSD 12 .77 .15 .47–1.07 .000

Subclinical 50 .61 .07 .48–.76 .000

Quality .03 .03 .26

Year .01 .01 .60

Sex .00 .00 .96

Age .04 .02 .05
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different types of trauma. In line with previous meta-

analyses on uncontrolled trials, mean pre-post ESs (pooled

analysis including 144 studies) were large for PTSD

symptoms and medium for depression and anxiety symp-

toms (Harvey and Taylor 2010a, b; Newman et al. 2014;

Rolfsnes and Idsoe 2011; Trask et al. 2011). Our results

regarding controlled trials are also in line with previous

research and show medium to large ESs for PTSD symp-

tom reduction (Cary and McMillen 2012; Gillies et al.

2012; Newman et al. 2014; Trask et al. 2011).

In conclusion, children and adolescents suffering from

PTSD can be effectively treated with psychological inter-

vention, which improves not only PTSD symptoms but also

depression and anxiety symptoms. However, we found

significantly smaller ESs in studies using TAU and active

CGs than in studies using untreated or WL CGs, and we

found only medium ESs for all symptoms when including

only RCTs. These results leave room for treatment

improvements. A recent meta-analysis of PTSD in adults

(Frost et al. 2014) showed that even if the treatment is non-

specific (present-centered psychotherapy), active CGs can

exhibit large mean ESs; hence, achieving high between-

group effects in studies using comparisons with active CGs

is difficult. Consistent with our results, another recently

conducted meta-analysis of studies on PTSD in adults

(Watts et al. 2013) found that studies with WL CGs report

larger effects than studies with active CGs.

Moderator Analyses

In both controlled and uncontrolled studies, studies with

older participants reported larger ESs. This result is con-

sistent with previous analyses (Newman et al. 2014; Trask

et al. 2011), which concluded that effective treatments may

Table 2 continued

Subgroup/moderator n g SE 95 % CI pa Qb paQb B SE paB

Trauma type -.09 .05 .10

Dosage .12 .01 .01

The references of all primary studies included in the meta-analysis can be found in the supplementary material

Moderator analyses were conducted for studies that reported the specific data (mean age, percentage of female participants, dosage of therapy,

trauma type); otherwise, they were excluded from the analysis (see pooled pre-post analysis); 95 % confidence intervals were used for moderator

analyses

n number of treatment conditions, SE standard error, CI confidence interval, Qb difference between groups (combined effect for different

subgroups), pQb statistical significance of the Qb statistic, B regression coefficient, pB statistical significance of the regression coefficient, CBT

cognitive behavioural treatment, EMDR eye movement desensitization and reprocessing

*** p\ .05
a Studies excluded from analysis because of incompatible data: Tourigny et al. (2007), Raider et al. (2008), Cain et al. (2010), and Gupta et al.

(2008)—see Electronic supplementary material 3 for references
b We conducted sub-analyses for each group of treatments that had at least n = 3 studies for either uncontrolled or controlled studies
c Conducted without studies with missing data on average age: Ahmadet al. (2007), Berger and Gelkopf (2009), Berger et al. (2007), Catani et al.

(2009), Cohen et al. (2007), Cohen et al. (2005), Coulter (2000), de Roos et al. (2011), Ehntholt et al. (2005), Farkas et al. (2010), Gordon et al.

(2004), Habigzang et al. (2009), Hamama et al. (2011), Jaberghaderi et al. (2004), Jarero et al. (2008), Linning (2007), McClatchey et al. (2009),

Odell (2014), Pifalo (2002); Pifalo (2006), Pfeffer et al. (2002), Raider et al. (2008), Rivera (2008), Ronholt et al. (2013), Sakai et al. (2010),

Salloum and Overstreet (2008), Shechtman and Mor (2010), Simmer-Dvonch (1998), Sinclair et al. (1995), Thabet et al. (2005), Truppi (2001),

Wolmer et al. (2011), and Zehnder et al. (2008)—see Electronic supplementary material 3 for references
d Conducted without studies with missing data on treatment dosage: Chemtob et al. (2002), CATS (2010), Deblinger et al. (1990), Dietz et al.

(2012), Ellis et al. (2013), Grefe (2012), Jarero et al. (2008), Jaycox et al. (2010), Jensen et al. (2013), Kolko et al. (2003), Lange and Ruwaard

(2010), McClatchey et al. (2009), McMullen et al. (2013), Möhlen et al. (2005), Oras et al. (2004), Reyes and Asbrand (2005), Rivera (2008),

Salloum (2008), Salloum et al. (2001), Sinclair et al. (1995), Truppi (2001), Scheeringa et al. (2011), Shechtman and Mor (2010), Smith et al.

(2007), Stallard et al. (2006), Stein et al. (2003), Thabet et al. (2005), and Tol et al. (2012, 2014)—see Electronic supplementary material 3 for

references
e Conducted without studies with mixed traumatization or missing data for the trauma types: Ahmad et al. (2007), Ahrens and Reford (2002),

Cohen et al. (2011), Cohen et al. (2005), Coulter (2000), Ford et al. (2012), Farkas et al. (2010), Glodich (2000), Gilboa-Schechtman et al.

(2010), Hamama et al. (2011), Jensen et al. (2013), Kataoka et al. (2003), Kolko et al. (2003), Lytle et al. (2002), Nixon et al. (2012), Odell

(2014), Ormhaug et al. (2014), Rivera (2008), Rosenberg et al. (2011), Schauer (2008), Scheeringa et al. (2011), Scheck et al. (1998), Smith et al.

(2007), Taussig and Culhane (2010), and Salloum and Overstreet (2012)—see Electronic supplementary material 3 for references
f Conducted without studies with missing data on the percentage of female participants: Catani et al. (2009), Deblinger et al. (1990), Dietz et al.

(2012), Ehntholt et al. (2005), Ertl et al. (2011), Lange and Ruwaard (2010), Layne et al. (2008), and Thabet et al. (2005)—see Electronic

supplementary material 3 for references
g We conducted sub-analyses for each group of treatments that had at least n = 3 studies for either uncontrolled or controlled studies
h We conducted sub-analyses for each group of treatments that had at least n = 3 studies for either uncontrolled or controlled studies
i We conducted sub-analyses for each group of treatments that had at least n = 3 studies for either uncontrolled or controlled studies
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rely on cognitive components and that younger children

may not be able to fully grasp such treatments. Another

possible explanation is that the assessment variables or

instruments may not adequately capture the symptoms and

progress made by younger children. This explanation

would be consistent with research showing that younger

children’s PTSD symptoms are less distinct (Scheeringa

et al. 2006), often constituting general behavioral problems

following traumatization (D’Andrea et al. 2012). From a

statistical perspective, if children present fewer pre-treat-

ment symptoms (measured), then the potential for symp-

tom reduction is smaller. Furthermore, older children and

adolescents may have experienced more or longer-lasting

traumatic events than younger children and may therefore

show more severe symptoms, leading, in turn, to a greater

symptom reduction. Hence, both PTSD treatments and

assessments should be adapted to account for younger

children’s special needs.

Study quality was a significant moderator within the

pooled analysis (pre-post effects for all studies), with

higher-quality studies reporting larger ESs, in line with

previous research (Newman et al. 2014). We expected

study quality to be an important moderator in uncontrolled

studies. Most previous meta-analyses did not assess (Har-

vey and Taylor 2010a, b; Kowalik et al. 2011; Trask et al.

2011) or assessed but did not analyze (Cary and McMillen

2012; Gillies et al. 2012; Macdonald et al. 2012) study

quality. One previous analysis found no relationship

between study quality and ES (Sanchez-Meca et al. 2011).

The finding that treatment effects in controlled studies do

not appear to vary with differences in study quality sug-

gests the reliability of the reported effects. However, the

study quality was rather low for uncontrolled studies and

medium for controlled studies. Therefore, study quality in

the field should be improved.

Both dosage and sex were significant moderators in only

one of the four analyses; thus, they must be interpreted

cautiously. We found no moderating effects for publication

year or trauma type. However, a substantial number of

studies did not enter the moderator analysis on trauma type

because these studies included mixed types or did not

specify the trauma types considered.

Subgroup Analyses

Within the pooled analysis (within-group differences),

individual treatments showed significantly larger ESs than

group treatments, which is in line with previous research on

adult PTSD (Taylor and Harvey 2010; Watts et al. 2013).

Furthermore, therapies involving caretakers showed sig-

nificantly larger ESs than those treating only children/

adolescents, which also replicates previous findings (Har-

vey and Taylor 2010a, b).

Concerning different treatment types, CBT showed

medium (in controlled trials) to large (in uncontrolled

analyses) ESs and provided the largest data set (56 % of

the included studies). EMDR showed large effects within

the uncontrolled analysis but only small to medium effects

in controlled studies based on only 8 % of the included

studies. These sub-analyses showed that CBT is the most

promising treatment, as shown in previous research (Gillies

et al. 2012; Harvey and Taylor 2010a, b; Leenarts et al.

2012; Macdonald et al. 2012; Newman et al. 2014; San-

chez-Meca et al. 2011; Silverman et al. 2008; Trask et al.

2011). Our definition of CBT was broader than in previous

analyses (Gillies et al. 2012), including studies that only

consisted of selected CBT strategies; therefore, the repor-

ted results may underestimate its effects. In a more detailed

analysis, CBT treatments with primarily cognitive- or

exposure-based interventions, as well as TF-CBT follow-

ing the treatment manual by Cohen et al. (2006) or

Deblinger and Heflin (1996), all showed larger effects than

therapies focusing on coping and skills and other CBT

treatments. In line with this result, in a large meta-analysis

on adult PTSD research, CBT was found effective, and

within primarily cognitive CBT therapies, primarily

exposure-based therapies as well as a mixture of both

strategies were highly effective (Watts et al. 2013).

Within RCTs, we found no significant differences

between the ESs reported for studies treating only full

PTSD and those treating subthreshold PTSD. We found

that treatment effects were similar across different kinds of

trauma (in line with the insignificant moderator analysis on

this issue), with the exception of symptoms following loss,

which showed lower effects. When looking more closely at

the studies treating children with symptoms following loss

(usually of a parent), the children are younger than the

mean of our whole data set, and treatment is typically

administered in groups. Because group treatments and

younger children showed smaller effects, this might

explain the lower effect sizes. Also notable is that treat-

ments differ from other interventions, as they are mostly

adapted to grief and trauma symptoms.

Strengths of the Current Study

This study extends previous research. To adequately

address the problem that children often do not fulfill the

full criteria for a PTSD diagnosis (Scheeringa et al. 2006),

we focused on studies that administered psychological

interventions to children, adolescents, and young adults

with PTSD symptoms rather than focusing on patients with

a full PTSD diagnosis.

In contrast to previous meta-analyses (Harvey and

Taylor 2010a, b; Trask et al. 2011), we included all pos-

sible trauma types, thus generating a large set of studies
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with different treatments after diverse types of trauma.

Studies on the treatment of the sequelae of CSA (31 % of

the studies) and studies on the use of CBT techniques

(56 % of studies) were the most frequent. In contrast to

previous analyses (Gillies et al. 2012), we decided a priori

to include uncontrolled studies to account for the consid-

erable number of those studies in the field. Furthermore, we

included studies with patients up to 25 years of age,

whereas most analyses include only studies with patients

up to 18 years, thereby overlooking studies conducted with

adolescents and young adults in specific contexts (e.g., war

regions, student populations). Thus, our sample consists of

many more studies than previous analyses [e.g., 135 studies

compared with 14 studies (Gillies et al. 2012)], allowing us

to investigate many possible treatment moderators.

Limitations

First, despite our complex search strategy, we may have

missed studies because of our combination of search terms.

Second, we used liberal study inclusion criteria to obtain a

comprehensive study sample and to investigate potential

moderators, which resulted in a heterogeneous study sam-

ple. For example, we included patients with symptoms of

PTSD, which led to a sample of patients ranging from those

with some subclinical symptoms to those with full PTSD.

Future meta-analyses might define a set of core symptoms

as study inclusion criteria. Furthermore, we included a few

studies measuring PTSD symptoms with non-standardized

measures. Moreover, the inclusion of a wide age range of

patients makes the results more difficult to interpret.

Additionally, we did not analyze follow-up effects because

such data were often not reported and highly

heterogeneous.

To limit possible biases, we adopted a rather conserva-

tive approach. We eliminated the possibility of publication

bias in two different sensitivity analyses. We quantified the

quality of the included studies using the modified Jadad

(Jadad et al. 1996) scale, which also served as a moderator.

Scientific and Clinical Implications

This meta-analysis emphasizes the need for more and

higher-quality RCTs on the efficacy of psychological

treatments for PTSD in youth. Only 30 of the 135 sampled

studies included an active or TAU CG. Thus far, CBT

seems to be the most promising treatment for the studied

age group, especially in studies that focus on cognitive

techniques or exposure-based therapies. Treatments fol-

lowing the TF-CBT manual by Cohen et al. (2006) or

Deblinger and Heflin (1996) were also highly effective. For

EMDR for youths, more research on treatment

effectiveness is needed. Further research on the effective-

ness of other treatments widely used in clinical practice

(e.g., play therapy) is necessary.

Future RCTs in the field should comply with current

methodological standards (Boutron et al. 2008). Within the

included studies, the lack of a blind assessment for the

treatment outcome (used in only 17 and 31 % of uncon-

trolled and controlled studies, respectively) and the lack of

clinician-rated diagnoses (established in only 16 and 33 %

uncontrolled and controlled studies, respectively) were

especially notable. Treatment adherence was supervised in

only 44 and 56 % uncontrolled and controlled studies,

respectively, and most studies did not describe how such

adherence was assured. Reports on attrition rates were

often lacking (rates were reported in only 63 and 73 %

uncontrolled and controlled studies, respectively). The use

of adequate age-appropriate measures (i.e., following the

new DSM-5 criteria) as well as clear reports on attrition

and treatment integrity should be mandatory.

Because our knowledge of moderators and mediators of

treatment effects for PTSD in childhood remains limited,

future research should not only focus onprocessmeasures, but

also assess and clearly report data on symptom severity,

comorbidity diagnoses, and trauma characteristics. The

amount of caretaker involvement should be reported more

precisely to allow for more detailed analyses. All of this

information can help to tailor interventions to patients’ needs.

We conclude that young PTSD patients can be treated

successfully with psychological interventions. Comorbid

symptoms also improved. Individual treatment and caretaker

involvement should be administered whenever possible.

Consistent with international treatment guidelines, trauma-

focused interventions, especially CBT, appear to be the most

helpful (NICE 2005). Treatments focusing on cognition,

treatments using exposure, and TF-CBT treatments follow-

ing the protocol by Cohen et al. (2006) or Deblinger and

Heflin (1996) showed especially good results. The lack of

research on other treatments impedes direct comparisons

among them. More research on the treatment of younger

children is necessary because this population seems to

benefit less from the given interventions.
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