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A B S T R A C T

Research is increasingly highlighting the role of negative trauma-related appraisals in child and adolescent post- 
traumatic stress disorder (PTSD). The cognitive model of PTSD claims that an essential mechanism of treatment 
is a reduction in these appraisals. The current systematic review with meta-analysis investigated the extent to 
which psychological treatments for PTSD reduce negative trauma-related appraisals in children and adolescents. 
Four databases (PsycINFO, Medline Complete, CINAHL Complete and PTSDpubs) were searched on the 11–12th 
December 2022. The Risk of Bias 2 (ROB-2) tool was used to assess for risk of bias. Thirteen studies were included 
in this review, comprising 937 child and adolescent participants. Using a random effects model to perform the 
meta-analysis, a medium pooled effect size for the effect of current treatments on trauma-related appraisals was 
found (g = − .67, 95% CI [-.86, − .48]). There was only a moderate level of heterogeneity between studies (I2 =

44.4%), increasing the confidence with which these findings can be interpreted. These results indicate that 
psychological treatments for child and adolescent PTSD significantly reduce negative trauma-related appraisals. 
However, it is important to note that no trial included in the review was categorised as having low risk of bias.

1. Introduction

Decades of research highlight the fundamental importance of nega-
tive trauma-related appraisals in PTSD (Brown et al., 2019). A wide 
range of different types of trauma-related appraisals have been docu-
mented and assessed; the Post-Traumatic Cognitions Inventory (Foa 
et al., 1999), the most widely studied measure of trauma-related ap-
praisals, addresses self-related appraisals (e.g. "I have permanently 
changed for the worse", "I can’t stop bad things from happening to me", 
"My reactions since the event meant that I am going crazy"), 
world-related appraisals (e.g. "People are not what they seem", "People 
can’t be trusted") and self-blame appraisals ("Someone else would not 
have gotten into this situation", "The event happened because of the way 
I acted"). The extent of these appraisals is pivotal in determining 
whether, and to what extent, post-traumatic stress is experienced 
(Gomez de La Cuesta et al., 2019; Meiser-Stedman et al., 2019). 
Research suggests that appraisals predict subsequent PTSD-related 

psychopathology (see Brown et al., 2019; McLean et al., 2015; O’Don-
nell et al., 2007). Indeed, whether an individual forms these appraisals 
following trauma has been identified as more influential in terms of 
subsequent (PTSD-related) distress than other key characteristics, such 
as the nature of the trauma experienced (e.g., the number of traumatic 
events and whether these were interpersonal in nature; Kube et al., 
2023; Martin et al., 2013, Srinivas et al., 2015). Successfully addressing 
trauma-related appraisals has also been proposed as key in preventing 
relapse following successful PTSD treatment (Scher et al., 2017).

Now considered fundamental to PTSD, trauma-related appraisals are 
incorporated within diagnostic criteria for PTSD (Woud et al., 2019). 
‘Negative alterations in cognitions and mood’ are included in the diag-
nostic criteria for PTSD within the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5; American Psychiatric Association, 2013). 
Trauma-related appraisals have also been added to the ICD-11 criteria 
for complex PTSD (CPTSD) via the ‘disturbances in self organisation’ 
section (World Health Organisation, 2019). The rationale for this is that 
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more severe and complex forms of PTSD (i.e., complex PTSD) are typi-
cally associated with pronounced disturbances in identity and 
self-concept (Karatzias, Hyland, et al., 2019; Ponnamperuma & Nic-
olson, 2015). This signifies an important development in the concep-
tualization of PTSD, extending the focus from the traditional 
three-symptom clusters (i.e. hyperarousal, avoidance, re-experiencing) 
to the important cognitive and affective shifts in the perception of the 
world, self and future that occur in the condition (Brown et al., 2019).

The Ehlers and Clark (2000) cognitive model of PTSD holds that 
negative trauma-related appraisals are not only a symptom of PTSD but 
also the core mechanism through which PTSD develops and is main-
tained (Brown et al., 2019; Woud et al., 2019). It is proposed that this 
occurs in part through appraisals triggering the individual to feel unsafe, 
and therefore driving them to engage in a range of behaviours to reduce 
this perceived danger which unintentionally perpetuate the distress 
(Ehlers & Clark, 2000). It is held that PTSD-related treatment gains 
during therapy will occur in large part due to shifts in these negative 
trauma-related appraisals (Dunmore et al., 2001; Ehlers et al., 2005). 
Trauma-focused cognitive behavioural therapy (TF-CBT) in its various 
forms (e.g. Cognitive Therapy for PTSD [CT-PTSD]) privileges the pro-
cess of identifying these appraisals, evaluating them, and revising them 
(Cohen et al., 2016; Smith et al., 2014). A fundamental aim of this type 
of therapy is to develop cognitive appraisals of the trauma that are 
balanced, functional and flexible (Dalgleish et al., 2005). The cognitive 
model proposes that the successful treatment of PTSD is largely depen-
dent upon the extent to which they shift appraisals (Ehlers & Clark, 
2000).

The various forms of TF-CBT have indeed demonstrated successful 
outcomes in the treatment of both adult populations and child and 
adolescent populations with PTSD (Hoppen et al., 2023, 2024). As a 
result, TF-CBT is considered the ‘gold standard’ treatment for PTSD 
worldwide (Bisson et al., 2019). Given the critical role that 
trauma-related cognitions play in the aetiology of PTSD, and the cen-
trality of negative appraisal relating to the self in CPTSD, it is important 
to establish the extent to which psychological therapies like TF-CBT 
successfully reduce negative trauma-related appraisals.

To date no reviews of the child and adolescent PTSD literature has 
considered this question. In the adult literature, several reviews have 
been undertaken. In the most recent such review, Banz et al. (2022)
conducted a meta-analysis investigating whether PTSD treatments lead 
to reductions in negative self-cognitions in adults. They reported a 
medium-large pooled effect size for the effect of current psychological 
treatments on negative self-concept, a finding that was consistent with 
previous meta-analyses in this population (Coventry et al., 2020; Diehle 
et al., 2014; Karatzias et al., 2019).

The child and adolescent literature on psychological treatments for 
PTSD and the impact of psychological treatment on trauma-related ap-
praisals has advanced considerably in recent years (Brown et al., 2019). 
Multiple studies of children and adolescents exposed to single-event 
trauma (such as road traffic collisions or assaults) have suggested that 
existing treatments for PTSD reduce negative appraisals in this age 
group (Woud et al., 2019). However, it is also important to acknowledge 
the existence of research that does not show this (e.g. Kangaslampi et al., 
2016). To date, there has been no systematic and comprehensive review 
of the literature in this area to clarify whether, and to what extent, 
current treatments reduce appraisals in child and adolescent PTSD 
treatment. In addition to confirming that psychological therapies can 
successfully reduce a mechanism proposed to underpin the onset and 
maintenance of PTSD (Ehlers & Clark, 2000), establishing whether 
trauma-related appraisals are reduced by such treatments could also 
have relevance for our (currently very limited) understanding of the 
treatment of conditions like CPTSD (where negative self-concept is a 
central symptom) in children and adolescents. Moreover, it may be 
relevant for other psychiatric disorders in trauma-exposed children and 
adolescents where negative appraisals related to the self, the world and 
others are implicated (e.g. conditions frequently comorbid with PTSD 

such as depression; Kilpatrick et al., 2003; Zhang et al., 2022). We 
recognise that there is now some potential for confusion around how to 
conceptualise trauma-related appraisals, with some accounts suggesting 
that they have causal role in the aetiology of PTSD (e.g. Ehlers & Clark, 
2000), while other diagnostic frameworks (both DSM-5 PTSD and 
ICD-11 CPTSD) consider them as symptoms of disorder. This issue is 
theoretically and clinically important and warrants further commentary, 
but for the purposes of the present review we focus on appraisals simply 
in terms of whether they can be reduced through psychological therapies 
in this age group.

In summary, the present study aims to address this gap in research, 
by conducting a systematic review with meta-analysis to investigate 
whether, and to what extent, the current range of treatments for child 
and adolescent PTSD reduce negative trauma-related appraisals in 
comparison to (active and passive) control conditions.

2. Methods

2.1. Protocol registration

This review was registered on the PROSPERO database on December 
9, 2022 (CRD42022342743).

2.2. Primary outcome

The primary outcome was the pooled effect size of the comparison of 
post-treatment measures of negative trauma-related appraisals between 
psychological treatments for child and adolescent PTSD and control 
conditions.

2.3. Eligibility criteria

Studies were required to meet the following inclusion criteria.

1. The mean age of the sample was equal to or under 18 years of age.
2. The sample had a clinical diagnosis of PTSD OR met the cut off for 

full or partial PTSD on a PTSD questionnaire at the point of entry, or 
demonstrate symptoms in at least two of the ICD/DSM PTSD symp-
tom clusters.

3. The study included a psychological treatment for PTSD.
4. The study involved a control condition: waiting list, no treatment, 

treatment as usual, an active or attentional control group (e.g. sup-
portive counselling).

5. The study assessed trauma-related appraisals as one of its outcomes 
(e.g. the Child Post-Traumatic Cognitions Inventory [CPTCI]).

6. The study included a quantitative measure of trauma-related ap-
praisals at post-intervention.

7. The study was a randomized controlled trial.
8. The study was published in a peer-reviewed journal article.

2.4. Search Strategy and study selection

Four electronic bibliographic databases (PsycINFO, Medline Com-
plete, CINAHL Complete and PTSDpubs) were searched on the 11–12th 
December 2022 (going back to database inception) by the first author 
using the following search terms.

1. (child* OR adolescen* OR “young person” OR teen* OR “young 
adult” or “young-adult” OR juvenile* OR youth OR pediatric OR 
paediatric OR boy* OR girl* OR pupil* OR student*) AND

2. (PTSD or posttrauma* or “post-trauma*” OR “post trauma*” OR 
“traumatic stress”) AND

3. (RCT OR “randomi* control* trial” OR “random* clinical trial” OR 
“random* trial” OR “controlled clinical trial” OR “random* allo-
cated” OR “random* assign*” OR randomly OR randomized OR trial) 
AND
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4. (treatment OR therap* OR intervention OR psychotherap* OR EMDR 
OR CBT OR TF-CT OR TFCT OR TFCBT OR TF-CBT OR “eye move-
ment” OR “narrative exposure”)

The first three were searched via one integrated search using the 
EBSCO platform. The PTSD pubs search was carried out separately. The 
results were limited to ‘academic journals’ (PTSD pubs) or ‘peer- 
reviewed journals’ (the integrated EBSCO search). No further limitations 
to the search results were applied. Additional records were identified 
from reviews of child and adolescent PTSD research in the previous five 
years and articles citing the paper documenting the development of the 
CPTCI (Meiser-Stedman et al., 2009) using the Google Scholar ‘cited by’ 
function.

After removing duplicates, article titles and abstracts of the articles 
were screened by the first author and articles that were clearly unsuit-
able/ineligible were excluded. For the remaining articles, the full text 
was sourced and screened using the full eligibility criteria by the first 
author. For those papers that were ineligible, the reason for exclusion 
was recorded. Non-English papers were translated into English using 
Google Translate. This is considered an acceptable practice for the 
function of screening papers for literature reviews (Jackson et al., 2019).

When screening articles, if there was uncertainty regarding whether 
a paper met eligibility criteria, the wider research team was consulted on 
this, and a shared decision was made. Finally, all thirteen papers were 
reviewed for eligibility by a graduate-level researcher (GB), who 
confirmed that all 13 papers met criteria.

2.5. Data extraction

Data extraction was completed by two authors (CS, RMS), with 
complete agreement on the extracted data established. The following 
data were extracted: study characteristics (e.g. study authors, year of 
publication), sample characteristics (e.g. % female, mean age) and 
condition characteristics (e.g. the nature of the treatment and control 
groups, mean treatment length). Post-treatment means on measures of 
appraisals, standard deviations and sample sizes were extracted for each 
(control and treatment) condition. If multiple measures of appraisals 
were used, results for the most widely used measure across studies were 
extracted (an approach taken by Bhattacharya et al., 2023). Each study 
was coded for type of control (active or passive) and use of the full or 
short form of the CPTCI. When coding for the former, each condition was 
assessed on a case-by-case basis, considering the level of intervention 
provided; control conditions were deemed "passive" if they involved a 
waiting list, no treatment or treatment as usual where no therapist 
attention was provided, while any control condition that included some 
care or treatment with a therapist (but would not be considered a bone 
fide therapy) was classed as "active" (e.g. supporting counselling, 
child-centred therapy, treatment as usual with clinician contact).

When required statistics were not included in reports, they were 
calculated where possible (e.g. where standard error was reported, this 
was transformed into standard deviation, and where Cohen’s d was 
provided this was transformed into Hedges’ g). For one paper (Smith 
et al., 2007) an effect size was derived by converting the relevant 
standardised regression coefficient from a mediation analysis to a 
Cohen’s d. For one paper (Najavits et al., 2006) results were only pro-
vided for the one of the three subscales of the appraisals measure used 
(the World Assumptions Scale) where there was a significant between 
groups difference found (i.e. data were not available for the two 
non-significant subscales). In this case an effect size for the overall scale 
was derived by calculating an effect size for each of the missing 
sub-scales based on the given sample size and a p-value of .5. For papers 
that provided only subscale means, these were pooled to give an overall 
figure (Cohen et al., 2004; Dildar & Kausar, 2019).

2.6. Risk of bias

The ROB-2 tool (Sterne et al., 2019) was used to assess risk of bias. 
The ROB-2 is the recommended tool to assess the risk of bias in ran-
domized trials included in Cochrane Reviews. This assessment was 
completed independently by two researchers (CS, GB). The researchers 
then met to compare ratings. Where discrepancies in ratings were 
identified, these were discussed until a consensus was reached.

2.7. Analysis

Meta-analysis was conducted using the metafor package 
(Viechtbauer, 2010) in R version 4.2.2. A random effects model was used 
to produce pooled effect size estimates, using restricted maximum 
likelihood (REML) estimation to measure heterogeneity. The primary 
outcome of interest was the pooled between-groups effect size, calcu-
lated using Hedges’ g (based on a random-effects model). Guidelines 
provided by Cohen were used to interpret the effect size (Cohen, 1977). 
On most measures a lower score signified a greater shift in (weakening 
of) negative trauma-related appraisals. One exception to this was the 
World Assumptions Scale used by Najavits et al. (2006). This was 
transformed to be consistent with the direction of the other measures.

Cochran’s Q and the I2 statistic were used to assess for heterogeneity 
and interpreted using the guidelines of Higgins et al. (2003). Prediction 
intervals were calculated to provide estimates of future effects that may 
be seen in subsequent studies. Publication bias was assessed using 
Egger’s test for asymmetry, and by visual inspection of the funnel plot. 
The trim and fill method was used (Duval & Tweedie, 2000) to estimate 
the number of missing studies in this review, and provide an approxi-
mate adjustment of the results to account for these. This allows for an 
assessment of the extent to which possible missing studies may have 
biased the results.

One RCT included two treatment arms (eye movement desensitiza-
tion therapy; EMDR and cognitive behavioural writing therapy; CBWT). 
The main meta-analysis was run using results from the EMDR treatment 
arm as this is the more widely used treatment approach in the field. A 
sensitivity analysis was run using results from the CBWT arm to confirm 
that this did not significantly impact the results. One RCT (McLean et al., 
2015) reported only 3-month follow up data in the published article. The 
authors were not successful in retrieving the post-treatment means from 
this trial and so the 3-month post-treatment data was used. A second 
sensitivity analysis was run, removing this result, to check that this 
factor did not significantly affect the overall result. A third sensitivity 
analysis was run to confirm that studies at high risk of bias did not 
significantly impact the results. Studies at high risk of bias were 
removed, to examine the effect of this on the overall result.

Two moderator analyses were run, using a mixed effects meta- 
regression model. The first examined whether there was a moderating 
effect for the type of control condition used (i.e. active or passive). The 
second examined whether there was a moderating effect for the type of 
appraisal measure used (i.e. full or short form of the CPTCI vs other).

3. Results

3.1. Included Studies

A PRISMA flowchart of the review process is provided in Fig. 1. In 
total, 3309 articles were screened for inclusion. The full text was sourced 
for 1535 of these. During the review process, one paper was identified 
that met all eligibility criteria except for providing data on trauma- 
related appraisals (Rossouw et al., 2018). However, it was stated by 
the authors that data on appraisals were collected to be published in a 
subsequent article. The authors provided these data on request and the 
paper was therefore included in the review. Thirteen studies were 
therefore identified as meeting eligibility criteria and were included in 
this review.
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3.2. Study characteristics

The characteristics of the 13 RCTs included in the review are shown 
in Table 1. Across studies, there were 14 treatment conditions and 13 
control conditions (de Roos et al., 2017, included two treatment arms; 
CBWT and EMDR). In the main-meta-analysis, 937 children and ado-
lescents were included, with 479 in the treatment condition. The mean 
number of participants in each study is 72 (range 23–183). Based on the 
eleven studies that provided a mean age of the sample, the overall mean 
age was 14.1 (SD = 1.5). The sample was predominantly female (70% of 
the overall sample). With respect to trial inclusion criteria, the majority 
of trials used a structured interview based on DSM-IV PTSD, but with 
subsyndromal criteria; for full details, see Supplementary Table 1.

The most common treatment provided were forms of TF-CBT (e.g. 
prolonged exposure for adolescence; PE-A, CT-PTSD, TF-CBT) (8 
studies). Eight studies used a passive control condition (e.g. waiting list), 
and five studies used an active control condition (e.g. child-centred 
therapy, supportive counselling). Two trials used a “treatment as 
usual” (TAU) condition. In one of these trials (Jensen et al., 2018) TAU 
involved psychotherapy and so the trial was classed as an active control 
trial. In the other trial (Najavits et al., 2006) the control condition 
involved usual care which would also be available to participants in the 
experimental condition and did not involve additional therapist contact; 
as such, this was classed as a passive control condition trial. One trial 
(Ford et al., 2012) used an “enhanced treatment as usual” (ETAU) 
condition, that involved a form of psychotherapy of similar duration to 
the experimental condition; this was therefore categorised as an active 
control condition trial.

Most studies assessed negative trauma-related appraisals using the 

CPTCI (8 studies) or the PTCI (2 studies). One study used the World 
Assumptions Scale, one study used the child post-trauma attitudes scale, 
and one study used the children’s perceptions and attributions scale.

3.3. Risk of bias

Using the ROB-2 tool, seven studies were identified as having high 
risk of bias, with the six remaining studies being identified as raising 
some concerns (see Table 2). Examining ratings within each domain, 
most studies (k = 9) were identified as having low risk of bias during the 
randomisation process and in terms of missing outcome data. Most 
studies (k = 7) were reported as having some concerns related to the risk 
of bias in the selection of the reported result. This was mostly because a 
pre-specified analytic plan could not be sourced for these studies. All 
studies were identified as raising some concerns regarding bias resulting 
from deviations from the intended intervention. This is primarily 
because, due to the nature of the studies, it was not possible to blind the 
participant nor the therapist to the condition they had received. This was 
paired with a lack of comment in the papers on whether any deviations 
from the treatment protocol had occurred in the RCT. All studies were 
also rated as having some concerns regarding bias related to the mea-
surement of the outcome. This is primarily because appraisals were 
assessed using a subjective child and adolescent self-report measure and 
therefore scores may have been influenced by knowledge of the assigned 
condition.

Fig. 1. Prisma flowchart of the review process.
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3.4. The impact of child and adolescent PTSD interventions on negative 
trauma-related appraisals

Negative trauma-related appraisals were less strongly endorsed 
following treatment compared to control conditions, with a medium- 
sized effect (g = − .67, 95% CI -.86, − .48, k = 13, p < .0001; see 
Table 2). A forest plot is provided in Fig. 2. The I2 statistic indicated a 
moderate level of heterogeneity (I2 = 44.4%). The prediction interval 
(− 1.15, − .20) did not cross zero, suggesting that future trials should 
expect to observe an effect in favour of the treatment condition.

3.5. Sensitivity analyses

A sensitivity analysis was used to assess the impact on the results of 
including the 3-month post-treatment means provided by de Roos et al. 
(2017; see Table 2). Removing this study from the analysis, had a 
minimal impact on the pooled effect size (g = − .68, 95% CI -.89, − .47, p 
< .0001) and the effect remained significant. A second sensitivity 
analysis assessed the impact of substituting the EMDR condition used in 
the main meta-analysis with the CBWT condition in the RCT conducted 
by de Roos et al. (2017). This also demonstrated minimal effect on the 
overall effect size (g = − .66, 95% CI -.85, − .47, p < .0001) and also 
remained significant. A third sensitivity analysis was run, removing the 

Table 1 
Study characteristics of the 13 included trials.

Study ID Location N Treatment Control Control 
type

Appraisal 
measure

Timing of 
appraisal measure 
completion

Mean Age (SD, 
range where 
available)a

% 
Female

Majority 
Ethnicity

Cohen (2004) USA 229 TF-CBT CCT Active CAPS 12 weeks 10.76 (8–14 
years 11 months)

79 60% Caucasian

de Roos (2017) Netherlands 103 EMDR, 
CBWT

WL Passive CPTCI 6 weeks 13.06 (2.92, 
8–18)

57.3 28.2% 
immigrant

Dildar (2019) India 60 TRT (G) WL Passive CPTCI 10 days 14.27 (.98) 100 Not provided
Ford (2012) America 59 TARGET ETAU Active PTCI 4 months 14.70 (1.2, 

13–17)
100 59% Latino or 

mixed race
Goldbeck (2016) Germany 159 TF-CBT WL Passive CPTCI 2 months 13.03 (2.8) 71 89.9% German 

native
Jensen (2018) Norway 156 TF-CBT TAU Active CPTCI 35 weeks 15.1 (10–18) 79.5 73.7% 

Norwegian
Khubsing (2020) India 23 Group 

EMDR (G)
WL Passive CPTCI 3 days EMDR 13.55 

(2.42) 
WL 14.50 (2.61)

0 Not provided

McLean (2015) USA 61 PE-A CCT Active C-PTAS 6 months 15.30 (1.5, 
13–18)

100 55.7% Black

Meiser-Stedman 
(2017)

UK 29 CT-PTSD WL Passive CPTCI 10 weeks 13.3 (2.5, 8–17) 72.4 86.2% White 
British

Najavits (2006) USA 32 Seeking 
safety

TAU Passive WAS 3 months 16.06 (1.22) 100 78.8 % 
Caucasian

Pfeiffer (2018) Germany 99 Mein Weg 
(G)

UC Passive CPTCI-S 2 months Mein Weg 17.00 
(1.11) 
UC 16.92 (.76)

7.07 45.5% from 
Afghanistan

Rossouw (2018) South 
Africa

63 PE-A Supportive 
counselling

Active PTCI 7–14 weeks 15.35 (13–18) 87.3 69.8% mixed 
parentage

Smith (2007) UK 24 CBT WL Passive CPTCI 10 weeks 13.89 50 45.8% White 
British

Note: TF-CBT = trauma-focused cognitive-behavioural therapy, CCT = child-centred therapy, CAPS= Children’s attributions and perceptions scale, EMDR = eye 
movement desensitization and reprocessing therapy, CBWT = cognitive behavioural writing therapy, WL = wait list control, CPTCI= CPTCI= child posttraumatic 
cognitions inventory, TRT = teaching recovery techniques, ETAU = enhanced treatment as usual, TAU = treatment as usual, PE-A = prolonged exposure therapy for 
adolescents, US = usual care, CBT = cognitive behavioural therapy, WAS = world assumptions scale, PTCI = post-traumatic cognitions inventory, C-PTAS = child post- 
trauma attitudes scale.

a Where pooled age was not provided, statistics are provided for each condition. (G) Indicates a group-based intervention.

Table 2 
Risk of bias 2 ratings for each study and each domain.

Study ID Randomisation 
process

Deviations from the intended 
intervention

Missing outcome 
data

Measurement of the 
outcome

Selection of the reported 
result

Overall 
risk

Cohen (2004) Some Some Some Some Some High
de Roos (2017) Low Some Low Some Some Some
Dildar (2019) Some Some Low Some Some High
Ford (2012) Low Some Some Some Some High
Goldbeck (2016) Low Some Low Some Low Some
Jensen (2018) Some Some Some Some Some High
Khubsing (2020) Some Some Low Some Some High
McLean (2015) Low Some Low Some High High
Meiser-Stedman 

(2017)
Low Some Low Some Low Some

Najavits (2006) Low Some Low Some High High
Pfeiffer (2018) Low Some Low Some Low Some
Rossouw (2018) Low Some Some Some Low Some
Smith (2007) Low Some Low Some Some Some

Note: Studies that had at four or five domains that were considered as having ‘some’ concerns regarding bias were judged as having an overall high risk of bias.
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studies at high risk of bias. This had a minimal impact on the pooled 
effect size (g = − .60, 95% CI -.91, − .30, p < .0001).

Further sensitivity analyses were conducted to investigate the impact 
of how we handled missing sub-scale data in the Najavits et al. (2006)
study. A more conservative approach, where the missing sub-scales were 
assumed to have an effect size of zero, yielded a pooled effect size very 
similar to our main result (g = − .66, 95% CI [-.85, − .47]). The most 
liberal approach, where the missing sub-scales were assumed to have 
effect sizes as large as the only significant sub-scale, yielded a larger 
effect size (g = − .78, 95% CI [− 1.04, − .51]) that was characterised by 
greater heterogeneity. Nevertheless, this would still be classed as a 
medium effect size.

It is possible that our results may have been skewed by baseline 
differences, i.e. the possibility that the psychological therapy conditions 
comprised youth with lower appraisal scores at baseline. No trials 
investigated change scores, which might have accounted for this issue. 
We therefore inspected baseline scores on the appraisal measures re-
ported in each trial; baseline appraisal data was available for 10 studies, 
and interestingly did show a small but significant effect at baseline in 
favour of psychological therapies (i.e. the appraisal scores were lower in 
the experimental conditions; Hedges’ g = − .21, 95% CI -.40, − .02, p =
.03). However, this effect was driven by only two studies (Cohen et al., 
2004; Khubsing et al., 2020); when each was removed in turn through a 
"leave one out" analysis, the pooled effect at baseline was no longer 
significant (removing Cohen et al., 2004, g = − .11, 95% CI -.26, .05; 
removing Khubsing et al., 2020, g = − .17, 95% CI -.35, .01). More 
importantly, when these two trials were removed from the overall 
meta-analysis of post-treatment appraisal scores, the effect was largely 
unchanged (g = − .67, 95% CI -.90, − .44), suggesting that baseline 
differences were unlikely to be responsible for the between groups dif-
ference that we found at post-treatment.

3.6. Moderator and subgroup analyses

No significant moderating effect was found for the nature of the 

Fig. 2. Forest plot showing the post-treatment effect sizes and 95% confidence intervals for the 13 included studies.

Table 3 
Results of the meta-analysis, moderator/subgroup analyses and sensitivity 
analyses.

Analysis k N g 95% CI 95% PI Cochran’s 
Q (p value)

I2, 
%

Main meta-analysis
Main resultsa 13 937 − .67 − .86, 

− .48
− 1.15, 
− .20

21.8 (.039) 44.4

Moderator and subgroup analyses
Active vs. passive conditions (moderator p = .46)

Active 
arms only

5 454 − .62 − .81, 
− .43

− .81, 
− .43

4.6 (.335) .0

Passive 
arms only

8 483 − .78 − 1.10, 
− .46

− 1.51, 
− .05

17.3 (.016) 58.5

CPTCI vs. other (moderator p = .77)
CPTCI only 8 564 − .73 − 1.02, 

− .43
− 1.39, 
− .06

16.5 (.021) 58.8

Non-CPTCI 
only

5 373 − .66 − .87, 
− .45

− .87, 
− .45

5.2 (.272) .0

Sensitivity analyses
de Roos 2017

CBWT 
condition 
included

13 936 − .66 − .85, 
− .47

− 1.14, 
− .19

21.9 (.038) 44.3

McClean 
2015
removed

12 876 − .65 − .85, 
− .45

− 1.14, 
− .16

20.5 (.038) 45.5

High risk of 
bias 
studies 
removed

6 418 − .60 − .91, 
− .30

− 1.19, 
− .02

10.2 (.071) 48.3

Individual 
format 
trials only

10 755 − .63 − .84, 
− .43

− 1.08, 
− .19

16.1 (.065) 39.8

Note.
a de Roos 2017 EMDR treatment condition included. All effects p < .0001.
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control group (whether it was active or passive) or type of measure used 
(CPTCI or other; see Table 3). We were not able to evaluate whether 
treatment format moderated our results (as planned in our protocol) as 
there were insufficient group trials (k = 3); however, a sensitivity 
analysis focusing on individual treatment format trials (k = 10) yielded a 
very similar effect size.

3.7. Publication bias

The funnel plot was visually inspected for asymmetry to assess 
publication bias and a degree of asymmetry was identified. The Egger’s 
test was significant (p = .027), indicating the presence of publication 
bias. A trim and fill procedure (Duval & Tweedie, 2000) estimated that 
approximately four studies were missing from the review. When esti-
mates for these four missing studies were included (k = 17), the pooled 
effect size reduced to g = − .54 (95% CI -.75, − .33, p < .001), i.e. a 
significant medium-sized effect remained.

4. Discussion

This meta-analysis found that psychological treatments for child and 
adolescent PTSD reduced negative trauma-related appraisals, with an 
overall medium effect size reported. This closely parallels findings in the 
adult PTSD literature (Banz et al., 2022). Banz and colleagues reported a 
similar pooled effect size (g = − .67) in their meta-analysis investigating 
the impact of psychological treatments on negative self-cognitions in 
adults. Whilst the present findings were slightly affected by the nature of 
the control condition, showing a stronger effect when compared with 
passive controls, no significant moderating effect was found. These 
findings suggest that despite differences in treatments, all include a 
component or components which successfully reduce negative 
trauma-related appraisals. There was only a moderate level of hetero-
geneity between studies, which increases the confidence with which 
these results can be interpreted. Although a trim and fill test (Duval & 
Tweedie, 2000) estimated that four studies were missing from this re-
view, when estimates for these were added, the pooled effect sized 
reduced only slightly and the effect remained significant.

The review’s findings were robust to the exclusion of high risk of bias 
studies. While this may in part be attributed to the nature of the risk of 
bias instrument used here, which is probably more attuned to drug trials, 
nevertheless it is important to note that no studies were rated as low risk 
of bias and that this may have influenced the effect size obtained.

It was not possible to conduct a moderator analysis exploring the 
potential moderating effect of therapy type on the outcome (i.e. 
cognitive-based vs. other treatment types). This is due to the lack of 
studies available, and subsequently, the small k that would be in each 
subgroup. It would prove useful to include this in future reviews, once 
more data is available.

These findings may have implications for treating related conditions. 
The finding that current psychological treatments for PTSD reduce 
trauma-related appraisals in children and adolescents is promising for 
the treatment of children with more ‘complex’ PTSD (e.g. those that 
fulfil criteria for CPTSD or have experienced multiple traumatic events). 
Indeed, several of the trials included in this review included youth who 
might be considered at high risk of developing CPTSD (e.g. youth who 
have been sexually abused or enslaved, refugees). Negative trauma- 
related appraisals have been identified as particularly strong in this 
subgroup (Karatzias, Hyland, et al., 2019; Kube et al., 2023; Ponnam-
peruma & Nicolson, 2015). This meta-analysis adds support for the 
potential appropriateness of existing treatments for this subgroup. 
Nevertheless, the study of CPTSD treatment in its early stages, particu-
larly in youth, and further work in this area is clearly warranted.

4.1. Strengths, limitations, and future recommendations for research

One strength of this review is the inclusive definition of negative 

trauma-related appraisals adopted, which permitted assessment of the 
impact of treatments on a wide range of appraisals, including those 
centred on the self, the world, others, and the future. This contrasts to 
the more restricted approach adopted by Banz et al. (2022), who limited 
their review to negative self-cognitions. The findings were therefore able 
to evidence the breadth of cognitive appraisals successfully targeted by 
current child PTSD treatments. Another strength is that we did not 
restrict included articles to those written in English. This does not seem 
to be standard practice in such reviews (e.g. see Brown et al., 2019). It is 
also worth noting that this meta-analysis, whilst being based on only 13 
studies, included a large sample size of 937 children.

One limitation of this review is that the sample is largely biased to-
wards adolescent females from Western countries, limiting the gener-
alizability of our findings. This reflects a general trend in the wider PTSD 
literature (Martin et al., 2013). Gender differences have been noted in 
research on appraisals, whereby females tend to form stronger negative 
trauma-related appraisals than males (de Haan et al., 2017; Martin et al., 
2013) and this may have influenced the present results. Bernardi et al. 
(2018) have also discussed the ways in which the formation of 
trauma-related appraisals are affected by culture and have questioned 
whether research on trauma-related appraisals conducted with Western 
samples can be applied to non-Western samples. In addition to this, 
young children were underrepresented in this review, with the youngest 
participant being eight years old. This may in large part reflect the 
methodological challenges involved in assessing trauma-related cogni-
tions in very young children. However, it is important to note this as a 
limitation in terms of the generalizability of the findings. It remains 
largely unknown whether current treatments for child PTSD reduce 
negative appraisals in very young children.

Methodologically this systematic review was weakened by the reli-
ance on a single researcher to conduct the title and abstract screening, 
and full text review phases of the systematic review, due to resource 
limitations. Moreover, the lack of change score data raises the possibility 
that the between groups difference we observed can be attributed to 
baseline differences. While our sensitivity analyses suggested that this 
was unlikely, we can not completely rule out this possibility. Further 
meta-analyses that involve individual participant data (Riley et al., 
2013) may help to clarity this; unfortunately, this far more 
time-consuming approach was beyond the scope of the present review.

In terms of recommendations for future research, it became clear 
during the process of screening that the collection of data on trauma- 
related appraisals is not routine practice in treatment trials for child 
and adolescent PTSD. To the extent that greater research into this area 
could lead to significant advances in understanding the impact of psy-
chological therapies on appraisals, and clarify the active mechanisms of 
treatment (an area which is currently underdeveloped; Kindt et al., 
2007), it is recommended that such measures be routinely incorporated 
into future trials; indeed, these findings also support the use of such 
measures in routine clinical practice.

As noted above, it is unclear which elements of psychological ther-
apies for PTSD in children and adolescents lead to improvement in ap-
praisals, e.g. general training is understanding the links between 
thoughts, feelings and behaviours, cognitive restructuring of trauma- 
specific appraisals, the development of a coherent trauma narrative, or 
some other aspect of therapy. Understanding what component or com-
ponents underpin shifts in trauma-related appraisals may be helpful for 
further treatment refinement. We recommend that future studies include 
follow-up timepoints where they assess trauma-related appraisals. There 
were insufficient data available to complete analyses on follow up data. 
This means that at present, it is uncertain whether the impact of treat-
ment on trauma-related appraisals persists over the long term. Ascer-
taining whether this is the case would provide a further contribution to 
the validity of the cognitive model of PTSD; if it is found that at follow up 
the negative trauma-related appraisals resurface, but that people remain 
well, this would call into question the cognitive-specificity hypothesis. 
Finally, in light of recent findings in adults that time since trauma may 
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weaken the ability of psychological therapies to ameliorate trauma- 
related appraisals (Cole et al., 2024), we suggest that this factor war-
rants attention, particularly when considering the needs of children and 
adolescents with extended periods of trauma exposure.
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