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Children and adolescents are a vulnerable group to develop post-traumatic stress symptoms after natural or man-made
disasters. In the light of increasing numbers of refugees under the age of 18 years worldwide, there is a significant need
for effective treatments. This meta-analytic review investigates specific psychosocial treatments for children and adoles-
cents after man-made and natural disasters. In a systematic literature search using MEDLINE, EMBASE and PsycINFO,
as well as hand-searching existing reviews and contacting professional associations, 36 studies were identified. Random-
and mixed-effects models were applied to test for average effect sizes and moderating variables. Overall, treatments
showed high effect sizes in pre–post comparisons (Hedges’ g = 1.34) and medium effect sizes as compared with control
conditions (Hedges’ g = 0.43). Treatments investigated by at least two studies were cognitive–behavioural therapy (CBT),
eye movement desensitization and reprocessing (EMDR), narrative exposure therapy for children (KIDNET) and class-
room-based interventions, which showed similar effect sizes. However, studies were very heterogenic with regard to
their outcomes. Effects were moderated by type of profession (higher level of training leading to higher effect sizes).
A number of effective psychosocial treatments for child and adolescent survivors of disasters exist. CBT, EMDR,
KIDNET and classroom-based interventions can be equally recommended. Although disasters require immediate reac-
tions and improvisation, future studies with larger sample sizes and rigorous methodology are needed.
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Introduction

Natural and man-made disasters, like earthquakes,
hurricanes, terrorist attacks or war, often lead to psy-
chiatric impairment in child and adolescent survivors
(Wang et al. 2013; Witt et al. 2015). In the light of
high and steadily rising numbers of refugees world-
wide (UNHCR, 2016), health care systems have to
adapt to demands imposed by a group that has
been subject to potentially traumatizing events,
thus often resulting in a high mental health burden.
Implementation of evidence-based treatments for trau-
matized children and adolescents has gained increas-
ing political and public interest.

In 2014, 59.5 million people worldwide were forcibly
displaced, of which 19.5 million were international
refugees. Of those refugees, 51% were children and
adolescents under the age of 18 years (UNHCR,
2016). In populations of child and adolescent refugees,
prevalence rates of psychiatric impairment range from
20 to 80%, depending on research methodology, type

of trauma and level of exposition to trauma. Among
symptoms of depression and anxiety, symptoms of
post-traumatic stress disorder (PTSD) were most com-
monly described in systematic reviews (Belhadj
Kouider et al. 2014; Witt et al. 2015) as a prevailing
mental health condition. Similar, greatly varying
prevalence rates between 1 and 95% were found in a
review on the prevalence of psychopathology in chil-
dren and adolescent survivors of natural disasters
(Wang et al. 2013). Longitudinal studies included in
both reviews showed rather persistent psychopath-
ology over time and higher risk for psychiatric impair-
ment in adulthood.

Due to the high risk of persisting psychological
impairment in survivors of disasters, psychosocial
interventions for children and adolescents have been
developed over the past years. Cognitive–behavioural
approaches [cognitive–behavioural therapy (CBT), i.e.
trauma-focused CBT] include elements like psychoe-
ducation, affect expression and modulation, cognitive
coping, creating trauma narratives, and managing dys-
functional behaviours. CBT can be delivered as group
or individual treatment and often comprises only a
few sessions (around five to 10, see https://tfcbt.musc.
edu). In eye movement desensitization and reproces-
sing (EMDR) participants focus on their most
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disturbing memory of the traumatic event, while they
are being stimulated bilaterally, for example by rapid
eye movements or tapping on their hands. EMDR
can be delivered in group or individual settings and
usually comprises one to five sessions (see http://
www.emdr.com). In narrative exposure therapy for
children (KIDNET), patients write a script of the trau-
matic event and develop a narrative lifeline in order to
reconsolidate and integrate traumatic events into the
biography. KIDNET has only been delivered in
individual settings and usually comprises 10 or
more sessions (see http://www.vivo.org/en/narrative-
expositionstherapie/). As a disadvantage, CBT, EMDR
and KIDNET should only be delivered by well-trained
health care professionals, which might not always be
available in large enough numbers after mass trauma.
As an alternative, several classroom interventions (i.e.
ERASE-Stress) have been developed. Classroom inter-
ventions can be delivered by teachers or trained health
care professionals and can reach a large number of
children and adolescents at the same time. As a disad-
vantage, children in need for more intense treatment
might be overlooked or resources might be spent on
children who were not in need for treatment. Other
treatment approaches, such as the writing for recovery
treatment, Mind–Body Skills Group, thought field
therapy or rumination-focused therapy have been eval-
uated in fewer studies and often use elements of CBT,
EMDR and KIDNET. One meta-analysis of literature
published until 2012 showed promising results for
interventions for children and adolescents after man-
made and natural disasters (Newman et al. 2014). In
this meta-analytic review, all interventions were
shown to be effective, and CBT (d = 1.25), exposure
therapy (d = 1.56) and EMDR (d = 2.15) showed highest
effect sizes. Results were moderated by several factors
(i.e. shorter duration, parental involvement, and treat-
ment provided by health care professionals yielded
more positive results). However, while 25 studies
were included in the meta-analysis, results were
based on only two studies on EMDR and exposure
therapy, respectively. Several additional reviews have
likewise pointed towards promising results for the
treatment of PTSD in children and adolescents
(Gillies et al. 2013; Keeshin & Strawn, 2014), and for
specific school-based interventions (Rolfsnes & Idsoe,
2011). However, methodological challenges of those
studies, along with diminished comparability of their
results, have been discussed by several authors
(Newman et al. 2014; Pfefferbaum et al. 2014a).

This current review and meta-analysis adds to the
literature by including more recent studies published
between 2002 and 2016, and by including unpublished
data from intervention studies obtained by a standar-
dized outreach procedure to professional associations

of different trauma therapeutic methods. Aims of this
study were to examine the effectiveness of psycho-
social interventions in traumatized children and ado-
lescents after man-made and natural disasters and to
explore possible moderating factors.

Method

Study selection

Studies reporting on treatment outcomes regarding
PTSD symptoms in children after natural or man-made
disasters were identified by searching the databases
Medline, EMBASE and PsycINFO. Inclusion criteria
were: studies published in English or German during
the years 2002 and the last date of literature search
(25 August 2016), or unpublished data of studies dur-
ing this time-frame, which was provided by the inves-
tigator, all participants of one study experienced the
same natural or man-made disaster which was
described in the study, all participants were under
the age of 18 years, at least one outcome measure on
distress related to the traumatic event with means
and standard deviations was reported (at least pre–
post), all participants of one group were treated with
the same treatment method, which focused on post-
traumatic symptoms. Single-case studies were
excluded, as means and standard deviations were
needed to calculate appropriate statistics (see below).
Screening of the literature was performed by three
research assistants. The following keywords were
used for literature search: ‘mass trauma’, ‘PTSD’, ‘dis-
aster’, each paired with ‘psychotherapy’, ‘psychosocial
treatment’, ‘treatment’ and ‘intervention’, respectively
[e.g. in Medline: (mass trauma) AND psychotherapy].
Filters were used in each database to search for manu-
scripts limited to participants up to the age of 18 years
and articles published between the years 2002 and
2016 (e.g. in Medline: ages restricted to child: birth–
18 years, publication date custom date range: 1
January 2002 to 25 August 2016). Within this literature
search for original articles, 16 systematic reviews on
the topic were found. Additional literature was iden-
tified from screening reference lists of those reviews
(Adler-Nevo & Manassis, 2005; Ehntholt & Yule,
2006; Rowe & Liddle, 2008; Salcioglu & Basoglu,
2008; Kar, 2009; Rachamim et al. 2009; Peltonen &
Punamaki, 2010; Dorsey et al. 2011; Kowalik et al.
2011; Rolfsnes & Idsoe, 2011; Gillies et al. 2013; Smith
et al. 2013; Keeshin & Strawn, 2014; Newman et al.
2014; Pfefferbaum et al. 2014a, b) and by contacting
German and international professional associations in
the field of trauma therapy (International Society for
Traumatic Stress Studies, National Child Traumatic
Stress Network, International Association of Trauma
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Professionals, EMDRIA Deutschland, Trauma Institut
Süddeutschland, Deutschsprachige Gesellschaft für
Psychotraumatologie, Deutsches Institut für
Psychotraumatologie). We chose this approach, as
often suddenly occurring disasters are followed by
immediate help without a previous study plan. This
often results in important data not being published
and made available to the public. Unpublished data
were received and included for six studies (Jarero
et al. 2006b, c, d, 2008; Chung et al. 2014; Mehrotra,
2014). This initial search yielded 5575 studies, of
which 37 were included in statistical analyses (see
Fig. 1). One of those 37 studies (Jarero et al. 2006c)
was excluded as an outlier (Hedges g > 10). Therefore,
36 studies were included in the final analyses, report-
ing pre–post data from 38 samples and data from ran-
domized controlled trials (RCTs) from 17 samples.
Non-RCTs (n = 3) were excluded from analyses of con-
trolled trials, as their effect sizes differed significantly
from RCT outcomes. One RCT (de Roos et al. 2011)
compared EMDR and CBT. Therefore, two effect
sizes, one focusing on EMDR and the reversed effect
size focusing on CBT, were calculated and included
in the analysis. One RCT (O’Callaghan et al. 2015) com-
pared CBT with an active control group and a waiting-
list control group. In this case, effect sizes were calcu-
lated for both comparisons.

Coding procedure

Several variables were identified from included studies
by two research assistants. Demographic variables
(mean age, percentage of female participants, continent
on which the study was conducted or the trauma took
place) were coded as well as type of trauma (natural
disaster, war/terrorism, accident), type of profession
of treatment providers (trained therapist/psycholo-
gist/psychiatrist, other health care professional,
teacher, other), measure of PTSD symptoms (PTSD
symptoms by questionnaire, i.e. UCLA PTSD
Reaction Index) or distress related to the traumatic
event (i.e. subjective units of distress; SUD), number
of sessions (1–5, 6–10, 10+), individual or group treat-
ment, type of therapy (EMDR, CBT, KIDNET, class-
room intervention, other), and time since trauma
exposure. Time since trauma was only stated in i = 18
studies, and was mostly stated rather unspecifically
(e.g. ‘around 4 years ago’). Therefore, time since
trauma was not chosen as a moderator. All treatments
which were not specifically trauma focused, but were
active control conditions to interventions were coded
as control conditions. In cases where one trauma-
focused therapy served as control for another trauma-
focused therapy, analyses were run twice, considering
each trauma-focused therapy as intervention and

control condition, respectively. Inter-rater reliability
ranged from Cohen’s κ = 0.70 (profession of treatment
provider) to Cohen’s κ = 1.0 (for type of trauma and
group or individual trauma). In cases where Cohen’s
κ did not equal 1, studies were reviewed and a
consensus-based value was chosen.

If one study compared two intervention groups (i.e.
de Roos et al. 2011), those scores were separated and
treated as individual sources. Since only a small num-
ber of studies provided follow-up scores, the score
measured closest to the end of the intervention was
identified as a post-score and follow-up scores were
excluded.

Quality of studies was not assessed systematically
and was therefore not included in analyses.

Statistical analyses

Statistical analyses were conducted using R, a software
for statistical computing and graphics (R Development
Core Team, 2008) and the package metafor (Viecht-
bauer, 2010). In order to correct for small-sample bias
in the Cohen’s d measure, Hedges’ g was calculated
with g = x1− x2/s* [x corresponding to the respective
measure (x1 =mean of pre-measure or study 1 and
x2 =mean of post-measure or study 2)] and
s∗ =

��������������������������������������������
(n1− 1)s12 + (n2− 1)s22/n1+ n2− 2

√
(n1 =

number of participants pre-treatment or in study 1,
n2 = number of participants post-treatment or study
2; s1 or s2 = standard deviation respective to x1 or x2)
for pre–post and intervention v. control group compar-
isons, respectively (Hedges, 1981). Effect sizes were
weighted using the inverse variance method, where
effect sizes with smaller variance were given more
weight in the analyses than those with larger variance.

A random-effects model was chosen for evaluation
of the average treatment effects, since the included
studies differed in their methods and characteristics
of the included samples. The model was given by θi
= μ + ui, with θi being the true (unknown) correspond-
ing effect to each ith study, μ being the mean true effect
and with ui ̴ N(0, r2), with r2 being the overall variance
of true effects.

In order to examine how much moderator variables
contributed to the variance of the true effect calculated
in the random-effects model, a mixed-effects model
was chosen. The model was given by θi = β0 + β1xi1
+ . . . + βjxij + ui with again, ui ̴ N(0, r2), β representing
the weight of xij, which represents the value of the
jth moderator variable of the ith study (Viechtbauer,
2010). Two separate analyses were conducted for
pre–post comparisons of n = 32 samples and interven-
tion v. control comparisons of n = 16 samples.
Moderators were entered separately to the model.
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A univariate analysis of variance (ANOVA),
weighted for inverse variance, was calculated for dif-
ferences of type of treatment.

Results

Across all 36 studies included in this review, n = 3541
children and adolescents were treated with a specific
therapy (mean = 93.18, S.D. = 163.23) and n = 870 served
as a control group (mean = 48.33, S.D. = 36.49). On aver-
age, 50.53% (S.D. = 16.18) of all participants were female
(gender stated in i = 35 studies) and the average age
was 11.9 years (S.D. = 2.40) (age stated in i = 28 studies).
Participants received an average of 8.43 (S.D. = 7.52)
therapy sessions (stated in all i = 36 studies). On aver-
age, time since trauma was 130 weeks (S.D. = 169.85),
ranging from ‘the immediate aftermath’ to 12 years.
However, it has to be kept in mind that time since
trauma was only reported in i = 18 studies.

In i = 17 studies, children had experienced trauma
related to war or terrorism, i = 15 studies were con-
ducted after experiences of natural disasters, and in i
= 4 studies participants had been exposed to a major
public accident (e.g. explosion of a factory). While
most of the studies were carried out in Asia and the

Middle East (i = 11 and i = 9, respectively), relatively
few studies were conducted in Africa, Europe, or
South and North America. Most studies included in
this review investigated the effect of EMDR (i = 10),
while i = 9 researched classroom-based interventions,
i = 8 focused on CBT, and i = 2 on KIDNET. While in
i = 17 studies trained psychologists/psychiatrists/thera-
pists provided therapy, in 10 studies teachers were
the sole providers of interventions. Most interventions
(n = 28) were group interventions, while n = 8 were
delivered individually.

Pre–post data: effect sizes

Results from the random-effects model showed a large
effectiveness across all studies of therapies specifically
designed for the treatment of PTSD symptoms for chil-
dren and adolescents [g = 1.35, 95% confidence interval
(CI) 1.02–1.68] when comparing symptomatology
before and after treatment. As can be seen in the forest
plot (Fig. 2), there was a large heterogeneity across
studies (Q = 536.88, p < 0.0001). However, all studies
showed positive effect sizes ranging from g = 0.09
(Thabet et al. 2005) to g = 4.19 (Sakai et al. 2010).

Taken together, 68.44% of the contribution to the
overall variance of the effect size was accounted for

Fig. 1. Process of identifying appropriate studies, following Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. PTSD, Post-traumatic stress disorder.
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by studies on school-based interventions. Studies on
EMDR contributed 13.37%, studies on CBT 5.17%,
and studies on KIDNET 0.48%. Studies on other inter-
ventions (writing for recovery, calligraphy, treating
grief and child trauma, crisis intervention group, psy-
choeducation group, thought field therapy, Mind–
Body Skills Group, and rumination-focused therapy)
contributed the remaining 12.54% to the overall effect
size.

Results of an ANOVA (weighted for inverse vari-
ance) did not show a significant difference between
types of therapy (F = 2.49, p = 0.062), with KIDNET
showing the highest average effect size (mean = 1.87,
S.D. = 0.77), followed by EMDR (mean = 1.46, S.D. =
3.17) and CBT (mean = 1.07, S.D. = 2.72). Classroom-
based interventions showed an average effect (mean
= 0.68, S.D. = 2.38).

Pre–post data: moderators

The following moderators were examined: age and
gender of participants, type of trauma, continent the
study was carried out in, profession of treatment pro-
viders, method of intervention, number of sessions,
measure of PTSD symptoms (PTSD symptoms or gen-
eral impairment after traumatic events), individual or
group treatment.

Results from the mixed-effects model showed that
only profession of treatment providers, measure of
PTSD symptoms and individual or group treatment
significantly moderated the results. While there were

no differences between psychiatrists/psychologists/
therapists, other health care professionals (i.e. nurses),
or other professions (i.e. volunteers), effect sizes were
significantly lower if health care providers were tea-
chers (γteacher =−1.05, Z =−2.77, p < 0.01). Effect sizes
were also significantly lower if treatment was deliv-
ered in a group setting (γgroup =−0.83, Z =−2.09, p <
0.05) rather than in individual settings. If treatment
effects were rated by general impairment (i.e. SUD)
rather than questionnaires assessing all PTSD symp-
toms, effect sizes were significantly higher (γassessment

= 0.83, Z = 1.97, p < 0.05).

RCTs: effect sizes

Overall, treatments were more effective than respective
control groups (g = 0.44, 95% CI 0.18–0.69). However,
there was a significant heterogeneity between studies
(Q = 119.69, p < 0.0001). Effect sizes ranged from g
=−0.17 (de Roos et al. 2011, comparison of CBT and
EMDR) to g = 1.41 (Mehrotra, 2014). Classroom-based
interventions contributed most to the variance
(44.69%), followed by studies on EMDR (14.05%),
one study on calligraphy (10.94%), CBT (10.47%)
and KIDNET (1.70%). Studies on other therapies con-
tributed the remaining 18.15% to the overall variance
of the effect size (see Fig. 3 for details).

An ANOVA (weighted for inverse variance) did not
show significant differences between different types of
treatment.

Fig. 2. Forest plot of effect sizes of pre–post comparisons. RE, Random-effects; CBT, cognitive–behavioural therapy; EMDR,
eye movement desensitization and reprocessing; EMDR-IGTP, EMDR Integrative Group Treatment Protocol; KIDNET,
narrative exposure therapy for children; ERASE, Erase-Stress classroom intervention; OTT, Overshadowing the Threat of
Terrorism classroom intervention; NOS, not otherwise specified. Values are standardized mean differences, with 95%
confidence intervals.
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RCTs: moderators

The following moderators were entered in the
mixed-effects model: age and gender of participants,
type of trauma, continent the study was carried out
in, profession of treatment providers, method of inter-
vention, number of sessions, individual or group treat-
ment. Unlike analyses of pre–post data, type of
assessment of PTSD symptoms was not included,
since only one study (Kalantari et al. 2012) used a
measure of general impairment, while the other studies
used measures which assessed PTSD symptoms. None
of the variables entered significantly moderated the
outcomes.

Discussion

This meta-analytic review comprised results from 32
studies on n = 3260 children and adolescents who had
all experienced or witnessed a mass traumatic event
(natural disaster, war/terrorism-related event, mass
accident). Overall, results showed treatments to be
very effective when comparing impairment before
and after therapy, and also showed to be effective as
compared with control groups.

When comparing pre- with post-scores, an overall
effect size of g = 1.35 was found, which indicates a
very strong relative reduction of PTSD symptoms.
These results are in line with findings of a meta-
analytic review conducted on a comparable subset of
studies (Newman et al. 2014), who found an overall

effect size of d = 1.13. However, since traumatic events
included in this study were mainly single trauma, for
example natural disasters, part of this effect may
have been due to spontaneous remission (average
time since trauma was 130 weeks, in studies which
provided appropriate data). This is supported by a
meta-analytic review on long-term spontaneous remis-
sion of PTSD symptoms in adults: Morina et al. (2014)
found rates of remission without therapy to be highest
after natural disasters. In fact, the remission rate after
natural disasters was 60%, as compared with physical
disease, with 31.4%. In the same line, Weems &
Graham (2014) only found persisting psychiatric
impairment in 15% of youth who had been exposed
to a hurricane. Therefore, results on the effectiveness
of treatments for PTSD in pre–post comparison (espe-
cially after single trauma) have to be interpreted with
much care and our findings are not indicative for
treatment of other forms of repetitive, severe
traumatization.

Type of trauma (natural disaster, war, accident or
terrorism) did not moderate treatment effect sizes. In
their meta-analysis on remission rates of PTSD,
Morina et al. (2014) did not find differences between
natural disasters, war, terrorist attacks or accidents.
Therefore, psychological impact of those events
might be similar in terms of remission from PTSD
rates. However, to the best of our knowledge, no
study has yet statistically investigated the effect of
type of disaster (excluding interpersonal violence and
type 2 trauma) in relation to different treatment

Fig. 3. Forest plot of effect sizes of intervention v. control condition comparisons. RE, Random-effects; CBT, cognitive–
behavioural therapy; EMDR, eye movement desensitization and reprocessing; EMDR-IGTP, EMDR Integrative Group
Treatment Protocol; KIDNET, narrative exposure therapy for children; ERASE, Erase-Stress classroom intervention; OTT,
Overshadowing the Threat of Terrorism classroom intervention; NOS, not otherwise specified; TGCT, trauma and grief
component therapy. Values are standardized mean differences, with 95% confidence intervals.
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methods. Furthermore, not all types of trauma were
treated with all treatment methods (i.e. EMDR studies
mainly focused on natural disasters, while KIDNET
studies mainly focused on war). Therefore, it might
be that different kinds of treatments are indicated
after different types of disasters, but further systematic
research is needed to shed light on this matter.

When comparing different types of treatment
methods (EMDR, CBT, KIDNET and classroom-based
interventions), there were no significant differences
between types of therapy.

In pre–post comparisons, results were moderated by
type of profession (with teachers and unqualified staff
yielding lower effect sizes) and treatment setting (with
group treatment yielding lower effect sizes). Although
these results might be associated with classroom-based
interventions yielding slightly lower effect sizes than
other treatments, high qualification of treatment provi-
ders seems to be a core element to effective treatment.
These results are also in line with the meta-analyses by
Newman et al. (2014). Although the support of helpers
without professional mental health care qualification
can be crucial in times of crisis, this finding is of
importance for planning further large-scale interven-
tions. This could point to the feasibility of using
stepped-care approaches to deliver mental health sup-
port to large numbers of people in need at the same
time. Doing so will both assure rapid lower-level care
by less qualified helpers and higher-level care by men-
tal health professionals for those in need of intensive
interventions. Not surprisingly, results were also mod-
erated by assessment method of symptoms, with less
reliable and less valid assessment methods (i.e. SUD)
yielding higher effect sizes. Since 50% of the studies
on EMDR did not assess specific PTSD symptoms,
but general distress in relation to the traumatic event,
results on EMDR need to be interpreted with care.

Overall, all treatment methods which were evalu-
ated by at least two studies (CBT, EMDR, KIDNET
and classroom interventions) showed high effect sizes
in pre–post comparisons. However, results have to be
interpreted with much care, as (1) rates of spontaneous
remission were not accounted for, (2) treatments with
the highest effect sizes only contributed little to the
overall effect and would need to be evaluated in larger
samples, (3) in a large number of studies showing high
effect sizes, PTSD symptoms were not evaluated
specifically.

In order to control for the effect of spontaneous
remission, data of comparisons of treatment and con-
trol groups were analysed. In comparison with pre–
post designs, the effect size was naturally smaller
(g = 0.44). Nevertheless, these results show an add-
itional effect in the reduction of PTSD symptoms to
the effect of possible spontaneous remission and

underline the importance of treatment after single
trauma, even though rates of spontaneous remission
are quite high. Treatment methods did not differ sign-
ificantly in their effect sizes. However, there was a high
heterogeneity of effect sizes among studies evaluating
the same treatment method. While EMDR and
KIDNET had shown significantly higher effect sizes
than classroom-based interventions in pre–post com-
parisons, those differences were no longer significant.
On the contrary, results showed smaller effect sizes
than classroom-based interventions (except for one
study evaluating EMDR; Mehrotra, 2014).

Overall, these results showed treatment of PTSD
symptoms after traumatic events to be more effective
than spontaneous remission. Treatment methods
which showed superior effect sizes in pre–post com-
parisons were no longer more effective than other
methods in controlled study designs.

Limitations and strengths

Several limitations have to be considered when inter-
preting results of this review. First, studies were very
heterogenic with regard to several factors (such as
sample size, use and type of control group).
Time-frames in which the pre- and post-assessments
were conducted were heterogenic. This factor was
not controlled for, since a majority of the studies did
not specify the time point of evaluation. Studies also
differed in their use of assessment tools, which moder-
ated results significantly. Furthermore, the time-frame
of when therapy started after the traumatic event
was not accounted for, since it was not reported con-
sistently in a large number of studies. In the meta-
analytic review by Newman et al. (2014) interventions
delivered 4 months after the traumatic event yielded
the largest effect sizes. As a further limitation, quality
of studies was not assessed systematically and was
not part of the analyses. However, on a descriptive
level, as can be seen in in Table 1, studies were hetero-
genic in their quality [e.g. type of study (pre–post v.
RCT), use of assessment tools (SUD v. validated assess-
ment tool), or sample size (n = 6 v. n = 754)], which may
have biased results. Furthermore, some possible
moderators could not be explored due to the small
number of studies reporting data and the heterogen-
eity between them. Where moderators were analysed,
it is possible that analyses were underpowered, due
to the small number of studies. Due to the search strat-
egy of screening titles before screening abstracts, rele-
vant articles may have been missed. However, given
that former systematic reviews on this topic (e.g.
Newman et al. 2014) reported lower numbers of
included studies, it seems reasonable to suggest that
our strategy was feasible in detecting an adequate
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Table 1. Included studies

Study
Therapy
method

Type of
trauma Continent

Type of
study

Intervention
group, n

Control
group,
n

Assessment
tool

Group/
individual

Number
of
sessions

Profession
of treatment
provider

Age of
participants,
years

%
Female

Brown et al.
(2006)

CBT War/terrorism North
America

Waitlist control 22 CPSS Group 10 Health care
specialist

10.3 63.3

Chen et al.
(2014)

CBT Natural
disaster

Asia RCT – active
control

10 12 CRIES-13 Group 6 Health care
specialist

14.5 68.0

de Roos et al.
(2011)

CBT/EMDR Accident Europe RCT – active
control

26/26 26/26 PROPS Individual 4/3 Psychiatrist/
psychologist

10.1 44.3

Ehntholt et al.
(2005)

CBT War/terrorism Europe Waitlist control 15 CRIES Group 6 Teacher 12.5 33.3

Giannopoulou
et al. (2006)

CBT Natural
disaster

Europe Waitlist control 15 CRIES-13 Group 6 Psychiatrist/
psychologist

9.6 55.0

O’Callaghan
et al. (2015)

CBT War/terrorism Africa RCT – active
control

26 24 UCLA Group 9 Other 14.8 42.0

Pityaratstian
et al. (2007)

CBT Natural
disaster

Asia Waitlist control 61 CRIES Group 2 Health care
specialist

10.5 59.4

Pityaratstian
et al. (2015)

CBT Natural
disaster

Asia RCT – waitlist
control

18 18 UCLA Group 3 Psychiatrist/
psychologist

12.25 72.2

Taylor &
Weems (2011)

CBT Natural
disaster

North
America

Pre–post 6 CPTSD-RI Individual 10 Psychiatrist/
psychologist

9.8 66.6

Chemtob et al.
(2002)

EMDR Natural
disaster

North
America

RCT – waitlist
control

17 15 CRIES Individual 3 Psychiatrist/
psychologist

8.4 73.0

Tang et al.
(2015)

EMDR Natural
disaster

Asia RCT – active
control

41 42 CRIES Individual 36 Psychiatrist/
psychologist

14.2 53.7

Wadaa et al.
(2010)

EMDR War/terrorism Asia Waitlist control 12 UCLA Individual 12 Psychiatrist/
psychologist

11.4 51.7

Chung et al.
(2014)

EMDR-IGTP Accident Asia Pre–post 210 SUD Group 1 Psychiatrist/
psychologist

48.4

Jarero et al.
(2006a)

EMDR-IGTP Natural
disaster

South
America

Pre–post 44 CRTES Group 1 Psychiatrist/
psychologist

50.0

Jarero et al.
(2006b)

EMDR-IGTP Natural
disaster

South
America

Pre–post 50 SUD Group 1 Psychiatrist/
psychologist

8.4 30.0

Jarero et al.
(2006d)

EMDR-IGTP Natural
disaster

South
America

Pre–post 89 SUD Group 1 Psychiatrist/
psychologist

8.6 51.7

Jarero et al.
(2008)

EMDR-IGTP Accident South
America

Pre–post 16 CRTES Group 1 Psychiatrist/
psychologist

31.3
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Mehrotra
(2014)

EMDR-IGTP Natural
disaster

Asia RCT waitlist
control

47 69 CRIES-8 Group 2 Psychiatrist/
psychologist

Catani et al.
(2009)

KIDNET Natural
disaster

Asia RCT – active
control

16 15 UPID Individual 6 Health care
specialist

11.9 37.5

Onyut et al.
(2005)

KIDNET War/terrorism Africa Pre–post 6 CIDI Individual 5 Psychiatrist/
psychologist

15.3 50.0

Berger &
Gelkopf
(2009)

ERASE –
classroom

Natural
disaster

Asia RCT waitlist
control

84 82 UCLA Group 12 Teacher 41.7

Berger et al.
(2012)

ERASE –
classroom

War/terrorism Middle
East

RCT waitlist
control

107 47 UCLA Group 16 Teacher 12.8 56.1

Gelkopf &
Berger (2009)

ERASE –
classroom

War/terrorism Middle
East

RCT waitlist
control

58 49 UCLA Group 12 Teacher 13.1 .0

Berger et al.
(2007)

OTT – classroom War/terrorism Middle
East

RCT waitlist
control

70 72 UCLA Group 8 Teacher 44.3

Jordans et al.
(2010)

Classroom
intervention
NOS

War/terrorism Asia RCT waitlist
control

164 161 CPSS Group 15 Other 12.7 55.5

Ronholt et al.
(2013)

Classroom
intervention
NOS

Accident Europe Pre–post 108 Darryl Group 5 Psychiatrist/
psychologist

63.9

Wolmer et al.
(2003)

Classroom
intervention
NOS

Natural
disaster

Middle
East

Pre–post 202 PTSDI-RI Group 8 Teacher 8.2 56.0

Wolmer et al.
(2011)

Classroom
intervention
NOS

War/terrorism Middle
East

Pre–post 754 UCLA Group 15 Teacher 48.6

Wolmer et al.
(2013)

Classroom
intervention
NOS

War/terrorism Middle
East

Pre–post 727 PTSDI-RI Group 14 Teacher 50.8

Kalantari et al.
(2012)

Writing for
recovery

War/terrorism Middle
East

RCT waitlist
control

29 32 TGIC Group 6 Teacher 14.6 45.0

Zhu et al.
(2014)

Calligraphy Natural
disaster

Asia RCT waitlist
control

129 81 CRIES-13 Group 30 Teacher 10.5 49.6

Layne et al.
(2008)

Treating grief and
child trauma

War/terrorism Europe RCT – active
control

66 61 PTSD-RI Group 17 Health care
specialist

15.9 63.0

Thabet et al.
(2005)

Crisis
intervention/
psychoeducation

War/terrorism Middle
East

RCT – active
control

47/22 42/42 PTSD-RI Group 7/4 Psychiatrist/
psychologist

12.6 32.0/100

Sakai et al.
(2010)

Thought field
therapy

War/terrorism Africa Pre–post 50 CROPS Individual 3 Psychiatrist/
psychologist

46.0
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number of studies. One major strength of this study is
the rigorous literature search, also including unpub-
lished data. In comparison with previous reviews, we
were able to report more data, e.g. on EMDR interven-
tions. However, it has to be kept in mind that unpub-
lished data have not been peer reviewed with regards
to study design and analyses of data.

Conclusion

Specific treatments for traumatized children and ado-
lescents after mass trauma can be recommended.
They have been shown to be very effective in pre–
post comparisons and more effective than (waitlist)
control groups. All specific treatment methods can be
recommended, as all treatments with at least two
studies (EMDR, CBT, KIDNET and classroom-based
interventions) showed high effect sizes in pre–post
comparisons and moderate effect sizes in controlled
studies. Those evidence-based treatments should be
preferably administered when seeking to help young
survivors of disasters. As type of trauma (man-made
or natural disasters) did not have an effect on treat-
ment outcomes, those treatments can be recommended
for a wide range of traumatic events. Treatments deliv-
ered by trained health care professionals have been
shown to be more effective, which underlines the
necessity of well-trained professionals conducting
specific treatments. Since group treatment yielded
lower effect sizes in pre–post comparisons, but no dif-
ferences were found in controlled trials, no recommen-
dation can be given. Furthermore, number of sessions
was not significantly associated with treatment out-
comes. In terms of cost-effectiveness, group treatments
with a smaller number of treatment sessions could be
considered, as they seem to yield similar effect sizes
as individual treatments with a larger number of ses-
sions. Especially in the light of vast numbers of
minor refugees currently living in Europe, short-term
treatments reaching a high number of children and
adolescents simultaneously could be one solution.
However, results may have been confounded, since
participants with higher levels of impairment pre-
treatment may have needed more sessions of individ-
ual treatment, while they were transferred to individ-
ual therapy after group treatment in some studies.
These findings underline the feasibility of stepped-care
approaches with different levels of care for different
needs to meet both the goals of outreach to a large
group and providing adequate treatment for indivi-
duals with high impairment. The average age of chil-
dren included in the primary studies was 11.8 years,
with most children being over the age of 8 years.
Studies on younger children are lacking and should
be one focus of future research.T
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Overall, studies were very heterogenic in terms of
their quality, which was not systematically assessed
in this review (i.e. use of validated assessment tools,
reported data, sample size). Several studies included
in this review had not been included in previous
reviews, because they had not been published or
lacked important information (i.e. means) in their
reports. Future research would benefit from well-
designed studies using large sample sizes, which
assess and report standardized outcome measures.
This might be difficult in emergencies, when aid fol-
lows immediately after disasters without previous
study plans. However, consistent evaluation could be
accomplished by defining a toolkit for the evaluation
of ad hoc treatments after disasters, which could, for
example, be established by a working group of the
World Health Organization or an international group
of research academies.
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