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Abstract
Children can develop posttraumatic stress disorder (PTSD) and mental health symptoms after
traumatic events. This meta-analysis evaluated the influence of moderators of cognitive
behavioural trauma treatment (CBTT) with caregiver involvement in traumatized children. A
total of 28 studies were included, with 23 independent samples and 332 effect sizes,
representing the data of 1931 children (M age = 11.10 years, SD = 2.36). Results showed a
significant medium overall effect (d = 0.55, t = 2.478, p = .014), indicating CBTT with
caregiver involvement was effective in treating PTSD (d = 0.70), with somewhat smaller
effect sizes for internalizing, externalizing, social, cognitive and total problems (0.35 < d >
0.48). The positive treatment effect was robust; we found somewhat smaller effect sizes at
follow-up (d = 0.49) compared to post-test (d = 0.57) assessments. Furthermore, several
sample (i.e., child’s age, gender, and trauma event), program (i.e., the duration of treatment,
number of sessions), study (i.e., control condition, type of instrument, informant, type of
sample), and publication (i.e., publication year and impact factor) characteristics moderated
the treatment outcomes of the child. In summary, the results of our meta-analysis might help
to improve the effectiveness of cognitive behavioural trauma treatment for youth with PTSD,
and guide the development of innovative trauma interventions that involve caregivers.

Implications for theory and practice are discussed.

Keywords: Meta-analysis; Cognitive Behavioural Therapy; caregiver involvement; youth;

Posttraumatic Stress Disorder (PTSD).



Introduction

Worldwide, substantial numbers of children are exposed to traumatic experiences during their
life [1, 2]. This can be a single traumatic experience or multiple traumatic experiences, which
can be prolonged and/or repetitive [3]. Childhood trauma can result in a high level of stress,
which affects cognitive, psychological, social, and biological development [4-6].
Approximately 50% of trauma-exposed children develop at least one symptom of a post-
traumatic stress disorder (PTSD) and 20% meet all clusters of PTSD following DSM-5
(Diagnostic and Statistical Manual of Mental Disorders), such as re-experiencing, avoidance,
arousal, negative cognitions and mood state [7-9]. Therefore, it is important to offer effective
treatment for children who suffer mentally and emotionally after a traumatic experience.

To date, previous meta-analyses on psychological interventions for traumatized
children included a broad range of both group- and individual-based trauma interventions,
with and without caregiver involvement [10-13]. The results of these studies did not
specifically pertain to cognitive behavioural trauma treatment (CBTT) with caregiver
involvement, but showed that caregiver involvement can increase the effects of trauma
treatment. Moreover, Gutterman [10] and Harvey and Taylor [11] conducted a meta-analysis
on the effects of psychotherapy for traumaized youth, showing that treatments with caregiver
involvement had better outcomes than those without their involvement. Therefore the present
meta-analysis focuses specifically on cognitive behavioural trauma treatment that involves
caregivers. The protocol of TF-CBT developed by Cohen and Mannarino [14] is an example
of an established family-based trauma treatment, which consists of eight to sixteen weekly
sessions with the core principle of gradual and controlled exposure to the child’s traumatic
experience, designated by the acronym PRACTICE. TF-CBT provides psycho education,
developing relaxation and affective coping skills, cognitive reframing, creating a trauma

narrative, enhancement of future safety of the child, improving caregiver skills and conjoint



child-caregiver sessions or parallel caregiver-sessions. If the child is still struggling with
maladaptive cognitions or behaviour (i.e., ongoing fears and/or avoidance of situations), the
therapist can decide to provide in vivo exposure.

Additionally, this meta-analysis examines the influence of sample (e.g., child age,
caregiver gender), program (e.g., the duration of treatment), study (e.g., type of instrument)
and publication characteristics (e.g., impact factor) on the trauma treatment outcomes of the
child [15-17]. Results of our meta-analytic study might help to improve the effectiveness of
cognitive behavioural trauma treatment with caregiver involvement in clinical practice, and
guide the development of innovative trauma interventions that involve caregivers.

Specific child characteristics may influence treatment outcomes. First, age can be of
influence, as studies examining the effects of trauma treatment in younger children showed a
smaller effect than studies with older children [10, 12, 18]. A higher level of cognitive
differentiation in older children may explain this finding [12]. Second, gender may be of
influence, because girls tend to report more PTSD symptoms than boys [19] and girls are
overrepresented in trauma treatment studies [18]. Third, the trauma type (type | or type II) can
be of influence, because children with type Il trauma report significantly more symptoms than
children with type | trauma, regardless of age [3, 20], and a negative relation has been found
between the number of traumatic experiences and treatment success [21, 22]. This implies that
children who experienced multiple traumas may require more intensive treatment for a
positive treatment outcome than children who experienced only a single traumatic event.
Fourth, the trauma event (e.g., sexual abuse, natural disaster, or unresolved grief or loss) can
be of influence, since in particular sexually abused children are vulnerable, given the potential
lack of a supportive and safe environment [18, 23]. They may benefit less from trauma
treatment due to the burden of caregiver factors compared to children with a different type of

trauma.



Secondly, we included trauma treatment with caregivers, so therefore it is important to
know what caregiver characteristics may affect treatment outcomes. For example, Cohen and
colleagues [14] assume that the involvement of caregivers in trauma treatment may increase
treatment effectiveness, because caregivers can provide emotional support to the child. On the
other hand, caregivers may also have a negative influence on the child’s treatment outcomes,
and might have a harder time to engage in their child’s treatment through their own
psychopathology and history of adverse childhood experiences [24-27]. Also the parents’
gender can moderate the treatment outcomes as several studies have shown a somewhat
stronger association between mother’s PTSD/depression and the child’s PTSD compared to
the association between father’s PTSD/depression and the child’s PTSD [18, 28-31]. This
meta-analysis aims to test the caregiver’s age, relationship with the child (i.e., biological
mother/father, foster parent), family composition (i.e., intact, single parent, blended) and
caregiver’s psychopathology (i.e., PTSD, depression, emotional distress and dysfunctional
cognitions) as moderators.

A range of program, study design, and publication characteristics may moderate
treatment outcomes. First, treatment intensity (i.e., the duration of treatment and number of
sessions) could be of influence, since Deblinger, Mannarino, Cohen, Runyon, and Steer [32]
showed that caregivers’ stress as well as trauma-related anxiety in the child decreased more
after eight than sixteen sessions (less is more). On the other hand, caregivers reported an
increase in caregiver’s skills after sixteen sessions, with a decrease in child externalizing
behaviour [32]. Second, the type of therapist (i.e., academically trained versus non-
academically trained) could influence the effectiveness of CBTT with caregiver involvement
given the variety in quality of professional skills between therapists [18]. Third, type of
control condition may play a role, as CBTT with caregiver involvement compared to no

treatment yielded larger effect sizes than compared to active treatment (e.g., Treatment as



Usual and EMDR) [12]. Fourth, the type of informant and the type of measurement may be of
influence, since the meta-analysis of Harvey and colleagues [11] showed larger effects for
clinical reports than for child or caregiver reports, in which the use of standardized clinical
interviews instead of questionnaires may explain the differences. Fifth, the time of
measurement may moderate treatment outcomes, as the effect sizes of psychotherapies at
post-treatment are generally maintained and even increase at the final follow-up assessment
[11]. This meta-analysis will also test the type of sample (i.e., clinical, community),
measurement occasion (i.e., post-test, follow-up), follow-up length (i.e. months), publication
year of primary studies, the impact factor of the journal in which a primary study was
published as a measure of study quality [33], (in)dependency of the researcher that published
the study, and the continent where the study was conducted as moderators.

Although studies examining trauma treatment for children have been accumulating
during the past 25 years, this meta-analysis only included experimental studies of cognitive
behavioural trauma therapy in which caregivers were involved, and excluded studies on
group-based and/or without caregiver involvement, because these forms deviate substantially
from the family based trauma treatment in this meta-analysis. In short, this meta-analysis is
the first to test the overall effect of exclusively CBTT with caregiver involvement, with the
aim to examine if the overall effect is influenced by sample, program, study design, or
publication characteristics.

Methods

Inclusion criteria

Quantitative studies were included in this meta-analysis that were published before October
2021, which examined the efficacy of cognitive behavioural trauma treatment with caregiver
involvement in children and adolescents. Multiple criteria were used for the inclusion of

studies. Study eligibility was first of all determined by the trauma-related core elements to



treat traumatized children according to the protocol of Cohen and colleagues [14] (i.e., psycho
education, cognitive processing/restructuring, trauma narrative, exposure, and caregiver
involvement in their child’s treatment). We included studies that applied these core elements
in individual and/or conjoint treatment. Studies that did not strictly follow the protocol of
Cohen and colleagues [14], but still applied the trauma core elements were also included [34,
35-37].The caregivers in primary studies had to receive multiple treatment sessions, in which
they support the child’s recovery (e.g., role play with child, psycho education about trauma,
open communication between child and caregiver). Second, the study had to provide trauma
related outcomes of the child (e.g., PTSD, anxiety, depression, conduct problems) that were of
interest in this meta-analysis. Third, the maximum age of the child’s sample was eighteen
years old. Fourth, the study had to provide sufficient statistical information to calculate effect
sizes. Finally, the study should have an experimental research design with a control condition

in which participants received no treatment, treatment as usual, or EMDR.

Selection of studies

The following search strategy was used to find qualified studies. Four electronic databases
were searched: Ovid, PsycINFO, ERIC, and Web of Science. The search string comprised
three components of key words focusing on: a) the trauma treatment, b) specific sample
characteristics, and c) child outcomes. For the trauma intervention, the following keywords
were used: “trauma treatment”, “cognitive behavio* therapy”, “CBT”, “trauma-focused
CBT”, or “TF-CBT”. For the sample characteristics, the following keywords were used:
“child”, “adolesc*”, “youth”, “young patients”, “pediatric” or “sexually abused”. For the child
outcomes, the following keywords were used: “PTSD”, “post traumatic stress”, or “trauma

symptoms”. The keywords were searched for in specific text fields of primary studies (i.e.,

title, abstract, and keywords) to reduce the number of unqualified studies. In total, 1,690



potentially relevant studies were identified in the electronic databases, and another 130
relevant studies were identified via a manual search. A detailed examination of the full-article
texts led to the inclusion of 28 studies (k), which examined 23 independent samples, and
produced 332 effect sizes (#ES) in total (see Table 1 for a flow chart of the search procedure,
and Table 2 for an overview of the included studies).

Table 1. Flow Chart CBTT with Caregiver Involvement for Traumatized Children

( N )
1690 studies screened via electronic 130 relevant studies screened
databases: Ovid, ERIC, PsychINFO, via manual search

& Web of Science
. l J L l J
a R’ a R’
75 studies detailed evaluation 25 studies detailed evaluation

. 7

vYvy

[ 72 articles excluded ]

28 articles included
in three-level meta-analysis with 23
independent samples




Table 2. Characteristics of Included Studies on CBTT with Caregiver Involvement

Authors N Exp. Ctrl. Mean age  Trauma type Trauma
condition  condition year sample measurement child
(Type I, Type
I1, mixed)
Celano et al. 32 CBTT TAU 10.50 Not reported  CBCL, CITES-R,
(1996) (n=15) (n=17) CGAS
Cohen et al. 43  TF-CBT NST 5.90 Type 1l CBCL, CSBI,
(1997) (n=28) (n=15) WBR
Cohen et al. 229 TF-CBT CCT 10.76 Type Il K-SADS-PL,
(2004) (n=114) (n=115) CBCL, CDlI,
STAIC,
CAPS-CA, CSBI,
SQ
Cohen et al. 82 TF-CBT NST 11.40 Mixed CSBI, CDl,
(2005) (n=41) (n=41) STAIC, TSC-C,
CBCL
Cohen et al. 124 TF-CBT CCT 9.64 Type 2 K-SADS-PL, RI,
(2011) (n=64) (n=60) SCARED, CDI,
CBCL, KBIT
Costantino et 131 TF-CBT TEMAS- Not Type | UCLA, CDl,
al. (2014) (n=76) NNT reported MASC
(n =55)
Damra et al. 18 TF-CBT WL 11.30 Unknown PTSS-C, CDI
(2014) (n=9) (n=9)
Dawson et al. 64 TF-CBT PST 10.87 Mixed UCLA-PTSD R,
(2018) (n=32) (n=32) CDI, AESC
Deblinger et 50 TF-CBT TAU 9.89 Type Il K-SADS, CDI,
al. (1999) (n =25) (n =25) CBCL
Deblinger et 67 TF-CBT ST 5.45 Mixed K-SADS-E,
al. (2001) (n=21) (n=23) CBCL, CSBI-3,
WIST
Deblinger et 183 TF-CBT CCT Not Type Il K-SADS-PL,
al. (2006) (n=92) (n=91) reported CBCL, CDlI,
STAIC,
CAPS-CA, SQ
De Roos et al. 52 TF-CBT EMDR 10.10 Mixed PROPS, CROPS,
(2011) (n=26) (n=26) UCLA-PTSD R,
BDS, MASC,
CBCL
Diehle et al. 48  TF-CBT EMDR 12.90 Mixed CAPS-CA,
(2015) (n=23) (n=25) RCADS, SDQ
Goldbeck etal. 159 TF-CBT WL 13.03 Mixed CAPS-CA, UCLA-
(2016) (n=76) (n=83) PTSD RI, CPTCI,
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Jaberghaderi et
al. (2004)

Jaberghaderi et
al. (2019)
Jaycox et al.

(2010)

Jensen et al.
(2014)

Jensen et al.
(2017)

Jensen et al.
(2018)

Kameoka et al.

(2020)

King et al.
(2000)

Murray et al.
(2015)

Pfeiffer et al.
(2017)

Scheeringa et
al. (2011)

Schottelkorb et
al. (2012)

Shein-Szydlo
et al. (2016)

Smith et al.
(2007)

14

139

118

156

99

75

156

30

24

257

123

64

31

100

24

CBTT
(n=7)

CBTT
(n=40)

TF-CBT
(n = 60)

TF-CBT
(n=79)

TF-CBT
(n=44)

TF-CBT
(n=36)
TF-CBT
(n=79)

TF-CBT
(n=14)

TF-CBT
(n=12)

TF-CBT
(n=131)

TF-CBT
(n=54)

TF-CBT
(n =40)

TF-CBT
(n=17)

TF-CBT
(n=51)

CBTT
(n=12)

EMDR
(n=7)

EMDR
(n=40)
WL
(n=59)
CBITS
(n =58)

TAU
(n=77)

TAU
(n =55)

TAU
(n=39)
TAU
(n=77)

WL
(n =16)

WL
(n=12)

TAU
(n=126)

WL
(n=69)

WL
(n=24)

CCPT
(n=14)

WL
(n=49)

WL
(n=12)

12.50

10.50

11.60

15.10

15.05

15.05

15.10

13.90

11.40

14.02

13.04

5.30

9.16

14.89

13.89

Mixed

Mixed

Mixed

Type Il

Type Il

Type Il

Mixed
trauma

Type Il

Type Il
Mixed
trauma
Type Il
Mixed
trauma

Mixed
trauma

Mixed
trauma

CGAS, CDl,
SCARED, CBCL,
ILK
CROPS, Rutter

CROPS, Rutter

UCLA-PTSD,
CDI

CPSS, fCPSS,
CAPS-CA, MFQ,
SCARED, SDQ

CPSS, fCPSS,
CAPS-CA, MFQ,
SCARED, SDQ

CPTCI, CAPS-CA,
MFQ, SDQ

K-SADS-PL,
CGAS, UCLA-
PTSD-RI, DSRSC,
SCAS, CBCL
ADIS-C, FT-SAC,
CQ-SAC, R-
CMAS, CDI,
CBCL, GAF
UCLA-PTSDRI,
CBCL

CAPS-CA, CPTCI

PAPA

UCLA-PTSD R,
PROPS

CPTSD-RI, CPSS,
BDI, BAI,
STAXI
CPSS, C-RIES,
CAPS-CA, DSRS,
R-CMAS, CAPS,
ADIS-P
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Note. N = total sample; Exp. = Experimental condition; Ctrl. = control condition; TF-CBT =
Trauma-Focused Cognitive Behavioral Therapy; CBTT = Cognitive Behavioral Trauma Therapy;
CCT = Child Centered Therapy; CCPT = Child Centered Play Therapy; NST = Non-directive
Supportive Therapy; ST = Supportive Therapy; EMDR = Eye Movement Desensitization and
Reprocessing; TAU = Treatment as Usual, WL = Waitlist; TEMAS-NNT = Tell-Me-A-Story
Narrative Trauma Therapy; PST = Problem Solving Therapy; CBITS = Cognitive-Behavioural
Intervention for Trauma in Schools; K-SADS-PL = Schedule for Affective Disorders and
Schizophrenia for School-Age Children; CBCL = Child Behaviour Checklist; CDI = Child
Depression Inventory; CITES-R = Children’s Impact of Traumatic Events Scale-Revised; WBR =
Weekly Behaviour Report; PTSS-C = Post-Traumatic Stress Symptoms in Children; AESC = Anger
Expression Scale for Children; STAIC = State-Trait Anxiety Inventory for Children; SQ = Shame
Questionnaire; CAPS-CA = Children’s Attributions and Perceptions Scale; CSBI = Child Sexual
Behaviour Inventory; RCADS = Revised Child Anxiety and Depression Scale; TSC-C = Trauma
Symptom Checklist for Children; UCLA-PTSD RI = University of California at Los Angeles PTSD
Reaction Index; SCARED = Screen for Child Anxiety Related Emotional Disorders; KBIT =
Kaufman Brief Intelligence Test; WIST = What If Situations Test; R-CADS = Revised Child
Anxiety and Depression Scale; Rutter = Rutter Teacher Scale; SDQ = Strength and Difficulties
Questionnaire; PROPS = Parent Report of Post-traumatic Symptoms; BDI = Beck Depression
Inventory; BAI = Beck Anxiety Inventory; CROPS = Child Report of Post-traumatic Symptoms;
BDS = Birleson Depression Scale; MASC = Multidimensional Anxiety Scale for Children; CGAS =
Children’s Global Assessment Scale; CPTCI = Child Post-Traumatic Cognitions Inventory; ILK =
Quality of Life Inventory for Children and Adolescents; CPSS = Child PTSD Symptom Scale;
fCPSS = PTS symptoms influence on daily functioning; MFQ = Mood and Feelings Questionnaire;
ADIS-C = Anxiety Disorder Interview Schedule Children; ADIS-P = Anxiety Disorder Interview
Schedule Parent; FT-SAC = Fear Thermometer for Sexually Abused Children; CQ-SAC = Coping
Questionnaire for Sexually Abused Children; R-CMAS = Revised Children’s Manifest Anxiety
Scale; GAF = Global Assessment Functioning; PAPA = Preschool Age Psychiatric Assessment; C-
RIES = Children's Revised Impact of Event Scale; DSRS = Depression Self-Rating Scale; STAXI =
State Trait Anger Expression Inventory; CPTSD-RI = Child Posttraumatic Stress Disorder Reaction
Index.

Coding the studies

The included studies were coded according to the guidelines of Lipsey and Wilson [38] using
a coding sheet. First, the proportion of girls and the mean age of the sampled children were
coded as characteristics of the sample. As for treatment outcomes, the following categories
were coded: (a) PTSD (i.e.,, re-experience, avoidance, arousal, and negative/trauma
cognitions), (b) externalizing (i.e., anger, hyperactivity, sexual deviant behaviour, and conduct
problems), (c) internalizing (i.e., anxiety, depression, dissociation, shame, and emotional

distress), (d) social (i.e., social competence, prosocial behaviour, social skills, peer problems,

and psychosocial functioning), (e) cognitive (i.e., coping, attributions, and intelligence), (f)
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total problems (i.e., general mental health and quality of life). Also, the trauma event and the
trauma type in the total sample were coded (see Table 4 for details). We also aimed to code
several caregiver characteristics, which were the proportion of males in the sample, the mean
age, the type of relationship with the child, the family composition, and caregiver
psychopathology.

As presented in detail in Table 4, several program and study design characteristics
were coded. As for program characteristics, multiple operationalizations of treatment intensity
and treatment duration, as well as the type of professional delivering the treatment were
coded. As for study characteristics, the type of control condition, type of instrument used for
assessing child (trauma) outcomes, type of informant who reported on child outcomes, the
moment of assessment, follow-up length, and sample type were coded. Finally, the
publication year of primary studies, the impact factor of the journal in which a primary study
was published, and the continent where the study was conducted were coded.

Effect Size Calculation and Statistical Analyses

To quantify the effect of cognitive behavioural trauma treatment with caregiver
involvement on children and adolescents with PTSD, we chose Cohen’s d as the common
effect size measure and calculated a d value for all reported effects in each included study.
Some studies reported statistical information - such as proportions, odds ratio’s, and means
and standard deviations — and had to be transformed into d values. For these transformations,
the formula and methods of Ferguson [39], Lipsey and Wilson [38], and Rosenthal [40] were
used. A positive d value indicated that children receiving CBTT with caregiver involvement
in the experimental condition showed lower levels of trauma related outcomes (e.g., PTSD,
anxiety, depression) than children in the control condition.

The included studies were regarded as a random sample from a larger population of
studies, and we therefore analyzed all effect sizes in random-effect models [41, 42]. Multiple
effect sizes could often be extracted from single primary studies (or calculated using the

13



reported statistical information), as primary studies often reported on more than one treatment
effect that was of interest in the current meta-analysis. However, a central assumption in
meta-analytic research is that effect sizes are independent from each another. This assumption
is violated when multiple effect sizes are extracted from single primary studies, as these
effects are often based on the same participants, instruments, and/or conditions under which
the effects were obtained [15]. To tackle this problem of effect size dependency, we used
three-level meta-analytic models [43].

In a three-level approach to meta-analysis, three different sources of variance are
modelled. Variance in effect sizes between studies is accounted for at level 3 of this model
(between-study variance), variance in effect sizes extracted from the same studies is
accounted for at level 2 (within-study variance), and sampling variance of the effect sizes is
accounted for at level 1 [44-47]. The sampling variance cannot be estimated, as data on
individual participants of studies that are included in a meta-analysis are not available.
Instead, a “typical” sampling variance can be calculated using the formula of Cheung [44, pg.
2015]. The three-level meta-analytic model allows for estimating an overall effect of CBTT
with caregiver involvement by interpreting the intercept of a null-model. Further, if the
between-study variance and/or within-study variance significantly deviates from zero,
moderator analyses can be performed by extending the model with the coded sample, study,
and program characteristics as covariates. In this way, it can be determined whether and how
the coded variables affect the magnitude of the estimated overall effect of CBTT with
caregiver involvement.

To build the 3-level models, the statistical environment R (version 3.6.1, R Core
Team, 2015) was used, as well as the “rma.mv” function of the metafor package [48] and the
syntax as described by Assink and Wibbelink [43]. In this way, the three-level approach as

described by Cheung [44] and Van den Noortgate and colleagues [46, 47] was applied to the
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current meta-analysis. The Knapp-Hartung correction [49] was used to test all model
coefficients, meaning that the t distribution (instead of the Z distribution) was used to test
individual coefficients, and that the F distribution was used in the omnibus test of all model
coefficients (excluding the intercept). To determine whether the between-study variance
and/or the within-study variance were significant, two log-likelihood-ratio-tests were
performed. In each test, the deviance of the full model was compared with the deviance of the
model without the between-study or within-study variance component, respectively [43].
These log-likelihood-ratio tests were performed one-sided (as the amount of variance can only
deviate from zero in the positive direction), whereas all other tests were performed two-sided.
In estimating all model coefficients, the restricted maximum likelihood method was used.
Prior to testing whether sample, study, and program characteristics affect the overall effect,
dummy variables were created for each category of a discrete potential moderator, and
potential continuous moderators were centered on their mean. In all analyses, a five percent
significant level was applied.

Results

Overall effect and publication bias

This three-level meta-analysis consisted of K = 28 studies, with 23 independent samples, and
332 effect sizes. The overall mean effect size was t = 2.478, p < .05; d = .55, indicating that
CBTT with caregiver involvement yielded a medium effect (See Table 3). Table 3 also
reveals that we found significant within and between study heterogeneity. Although multiple
electronic databases were searched for primary studies that would meet our inclusion criteria,
it is possible that we may have missed studies due to publication bias. This would negatively
affect the validity of our results. Therefore, we performed a trim-and-fill analysis to assess the
possibility of missing data [50-51]. This analysis showed that one effect size had to be added

to the right of the overall mean effect to restore the symmetry of the funnel plot (see
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Appendix 1), meaning that there were no indications of publication bias. However, according
to this result the estimated overall effect might be a slight underestimation of the true effect
due to other forms of bias. After the imputation of this single effect size, an “adjusted” overall
effect was estimated in a three-level model which yielded a d value of 0.60, p =.007, 95% ClI
[0.16, 1.03]. As the trim-and-fill analysis does not account for dependency in effect sizes, we
also performed an adapted version of the Egger’s regression test [52] in which we regressed
effect sizes on standard errors [53] by testing the standard error as a covariate in a 3-level
meta-regression model. The results revealed a positive and significant slope (B1 = 7.845, 95%
Cl [6.304, 9.387], p < .001), meaning that effect size magnitude increases as the standard
error increases. This implies that relatively small and negative effect sizes may be missing in
the dataset that was analyzed, which — in contrast to the results of the trim-and-fill analysis -
is indicative of publication bias.

Table 3. Overall Effect of CBTT with Caregiver Involvement on Child Outcomes

Outcome k  #ES Meand 95% ClI P Cllevelz  OYevels % Var. % Var. % Var.

Level 1 Level2 Level3

Youth- 23 332 0.55 0.11, 0.99 014 0.024™"  1.109™" 4.013 2.035 93.952
outcomes

Note. Child outcomes = academic, social-emotional, and psychosocial problems; k = number of studies;
#ES = number of effect sizes; mean d = mean effect size (d); CI = confidence interval; 6?evel2 = Variance
between effect sizes extracted from the same study; 62evel 3 = Variance between studies; % Var = percentage
of variance distributed.

“p<.05 “p<.01; "

p <.001

Moderator analyses

To explain the significant within (2.04%) and between (93.95%) study variance, moderator
analyses were conducted (see Table 4). First, the results revealed that type of outcome
moderated the overall effect size of CBTT with caregiver involvement, with the largest effect
for PTSD symptoms (d = 0.70), compared to the other outcomes, ranging from d = 0.48

(internalizing problems) to d = 0.35 (social problems). The overall effect of CBTT with

caregiver involvement proved not to be affected by trauma event, except for trauma caused by

16



medical treatment, which showed a significantly smaller effect of d = 0.38 compared to other
sources of trauma, yielding an effect of d = 0.59. Furthermore, the overall treatment effect
yielded smaller effect sizes for studies with higher percentages of girls, and older children.
Additionally, the results on treatment intensity (i.e., number and duration of sessions)
indicated that effect sizes decreased when the number of sessions (with child, parent, conjoint,
and in total) increased, but that treatment effects increased when conjoint treatment sessions
were of longer duration.

Five study design characteristics proved to be significant moderators of the overall
effect size (i.e., control condition, type of instrument, informant, measurement moment, and
type of sample). A very large, significant effect size (d = 1.12, p <.001) was found for studies
in which the control group did not receive treatment, whereas small-to-medium significant
effects were found for studies with a control group receiving Treatment As Usual (d = 0.44, p
< .05). No significant differences in treatment effect were found in studies that compared
CBTT with caregiver involvement to EMDR, implying that CBTT with caregiver
involvement and EMDR seem equally effective. Clinical interviews (d = 0.65) yielded
significantly larger effect sizes than questionnaires (d = 0.50), which parallel the effects for
informant, showing larger effect sizes for clinicians (d = 0.68) than for child self-report or
parent-report (d = 0.52, and d = 0.46, respectively). Post-test assessments (d = 0.57, p < .05),
immediately after having finished treatment, yielded significantly larger effect sizes than
follow-up assessments (d = 0.49). Finally, large effect sizes were found in community
samples (d = 0.80, p < .05) compared to medium effect sizes in clinical samples (d =0.42, p <
10).

Two publication characteristics significantly moderated the overall effect size (i.e.,
publication year and impact factor of the journal). More recently published studies yielded
larger effect sizes than older studies. Also, studies published in journals with higher impact

factors yielded smaller effect sizes than studies in journals with lower impact factors.
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Unfortunately, caregiver characteristics could not be tested as potential moderators, because

of a high degree of missing data and/or insufficient variance in caregiver characteristics.
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Table 4. Moderator-analyses of CBTT with Caregiver Involvement for Traumatized Children

k #ES Bo/d to B1 t1 F(dfy, df2)
Child Characteristics
Outcomes F(5, 326) = 12.926 ™"
PTSD 22 94 0.70 3.145™
Externalizing problems 13 43 0.43 1.905* -0.27  -5.324™
Internalizing problems 18 105  0.48 2164~ -022  -5.973™
Social problems 8 15 035 1.492  -0.35 -4.599"
Cognitive problems 3 16 041 1.810* -0.29 -4.714™
Total problems 13 37 0.44 1.943* -0.26 -5.431""
Trauma event
Abuse F(1, 330) = 0.183
Yes 17 267 0.61 2293"
No 6 43 0.39 0.872 -0.22 -0.428
Domestic violence F(1, 330) = 2.485
Yes 14 186 0.48 2.105"
No 10 124 0.66 2.798™ 0.17 1.576
Community violence F(1, 330) =0.398
Yes 11 154 0.40 1.230
No 12 156 0.69 2.180" 0.28 0.631
Unresolved loss F(1, 330) =0.377
Yes 10 141 0.39 1.145
No 13 169 0.68 2.220° 0.28 0.614
Medical treatment F(1, 330) =9.705™
Yes 5 81 0.38 1.662*
No 20 229 0.59 2.6427 0.21 3.115™
Physical injury F(1, 330) =0.079
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Yes 11 159 049 1471
No 12 151 0.62 1.926+ 0.13 0.280
Natural disaster F(1, 330) = 2.308
Yes 6 80 0.68 2.836™
No 18 230 0.51 2.266° -0.17 -1.519
Trauma Type F(2, 316) = 1.260
Type | 6 -0.40  -0.787
Type Il 135 0.45 2.480" 0.85 1571
Mixed 12 156 041 2.686" 0.81 1.517
Gender (proportion of girls) 22 326 049 26727 -0.02 -6.250"" F(1, 324) = 39.057"
Mean age (in years) 22 326 061 2.162° -0.18 -3.562"" F(1,324) =12.686"
Program characteristics
Treatment intensity
Total number of sessions 22 310 039 1620 -0.03 -5.334™" F(1, 308) = 22.448
Number of sessions - Child 20 307 049 1.824* -0.07 -5.592"" F(1, 305) = 31.274
Number of sessions - Caregiver 17 275 0.28 0.897 -0.07 -5.710™" F(1, 273) = 32.602""
Number of sessions - Conjoint 10 137 131 2115 -0.36 -4.754™"  F(1, 135) = 22.597"
Duration of sessions - Child 18 278 0.46 1.557 0.00 0.241 F(1,276)= 0.058
Duration of sessions - Caregiver 15 249 038 1.202 0.03 1.875% F(1,247)= 3.514"
Duration of sessions - Conjoint 7 114 086 1.086 0.03 4862 F(1,112) =23.635
Study design characteristics
Control condition F(2,329) = 16.456""
No Treatment 7 112 51177
Treatment As Usual (TAU) 13 0.44 2.103°  -0.69 -5.536""
EMDR 4 -0.07 -0.164 -1.19 -2.410"
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Type of instrument F(1, 330) = 19.720™

Interview 15 77 0.67 2.992™
Questionnaire 22 233 050 2.246°  -0.17 -4.440™
Informant F(2, 329) = 13.270"
Clinician 16 82 0.68 3.038™
Child 18 128 0.52 2.333"  -0.16 -3.822"
Caregiver 15 100 0.46 2.055°  -0.22 -4.975™
Measurement moment F(1, 330) = 5430"
Post 23 172 057 2.584"
Follow-up 12 138 0.49 2.216°  -0.08 -2.330"
Follow-up length 12 151 0.68 1.340 0.00 0.323 F(1, 149) = 0.104
Type of sample F(1, 330) = 27.116™
Clinical 14 256 0.39 1.625"
Community 10 54 0.80 3.301™ 0.41 5.207 7
Publication characteristics
Publication year 23 332 046 1.998" 0.04 3.531™" F(1, 330) = 12.470™"
Impact factor 23 332 046 1.932*  -0.08 -3.829"" F(,330) = 14.662""
Independent evaluation F(1,330) = 0.334
No 8 162  0.37 0.975
Yes 15 148 0.65 2.291* 0.28 0.578
Continent F(2,329) = 1.190
America 11 169 0.31 1.109
Europe 8 118 054 1.728" 0.23 0.754
Other (Africa & Asia) 5 23 114 2.324" 0.83 1.477

Note. k = number of independent studies; #ES = number of effect sizes; Bo/ mean d = intercept/mean effect size (d); to
= t-value for mean d ; B1 =regression coefficient or difference from intercept/reference category; t; = t-value for
regression coefficient; F(df1, dfz) = omnibus test. * p <0.10 (trend); * p <0.05; ™ p <0.01; ™ p < 0.001.
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Discussion

The main aim of this meta-analysis was twofold: (1) to grasp the overall effect of cognitive
behavioural trauma treatment (CBTT) for children and adolescents with caregiver
involvement, and (2) to examine whether the overall treatment effectiveness is affected by
sample, program, study design, or publication characteristics. The results revealed a
significant overall medium effect (d = 0.55, p = .014) indicating that children and adolescents
showed less PTSD symptoms after CBTT with caregiver involvement than control conditions.
This treatment effect is in line with previous meta-analyses on the effects of trauma treatment
[12, 54] and comparable with mean effect sizes of psychological interventions for children
and families in the last five decades [55, 56].

The moderator analyses revealed that several child, program, study design, and
publication characteristics moderated the effect of CBTT with caregiver involvement. First,
the effect of this treatment type is significantly and larger on PTSD symptoms (d = 0.70) than
on any of the other child problems (e.g., internalizing, externalizing, social problems). This
substantially larger effect on PTSD symptoms can be explained by the reasoning of Cohen
and colleagues (2015), who suggested that children whose behavioural problems are triggered
by trauma are likely to respond positively to the protocolled trauma treatment with caregiver
involvement, and will show less behavioral symptoms thereafter than children with severe
primary behavioural problems with other causes. The latter group might benefit more from
(the addition of) other evidence-based treatment that addresses these difficulties [57]. This
pleads for a thorough case conceptualization to determine which symptoms should be tackled
first and which intervention is most suitable to do so.

Second, as the percentage of girls in samples increases, the effects of CBTT with
caregiver involvement decreases. This lower treatment effect for girls can be explained by the

fact that girls are more likely to experience interpersonal trauma (i.e., sexual assault and
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abuse) than boys, whereby girls tend to develop more post-traumatic cognitions when they
experience low social support after a traumatic event [58, 59], which may particularly have a
negative effect on their wellbeing [60]. The presence of these post-traumatic cognitions may
lead to higher levels of shame and self-blame [59], causing more persistent symptoms before
treatment, and smaller treatment effects in girls than boys.

Third, we found that younger children benefit more from CBTT with caregiver
involvement than older children. This may be explained by the more crucial role of a
caregiver in treatment of younger children, because younger children rely more on the
emotional support and availability of the caregiver in their regulation of emotions of distress
[61, 62]. Nevertheless, this finding is in contrast with previous meta-analyses [10 12, 63],
suggesting that older children benefit more from treatment, because they have a higher degree
of cognitive differentiation to work through the trauma narrative component compared to
younger children.

Contrary to our expectations, trauma type and trauma event did not significantly
moderate treatment effectiveness. As for trauma type, our review implies that CBTT with
caregiver involvement is both effective for children with a single traumatic experience (type I)
or multiple traumatic experiences (type 1), despite previous studies reporting that children
with type Il trauma show significantly more symptoms, resulting in lower treatment success
[3, 20-22]. Also, the trauma event that children experienced (i.e., abuse, domestic violence,
community violence, unresolved loss, physical injury and natural disaster) did not moderate
treatment effectiveness, except trauma related to medical treatment. The results showed that
CBTT with caregiver involvement is more effective when medical trauma is absent (d = 0.59)
than present (d = 0.38). Given this result, we can conclude that CBTT with caregiver
involvement is not more effective for trauma symptoms stemming from medical trauma than

control conditions (i.e., no treatment, treatment as usual, and EMDR).
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Further, we analyzed the role of caregivers in CBTT via treatment intensity (i.e.,
duration and number of sessions). We found that longer treatment sessions with both the child
and a caregiver contributed to better treatment outcomes of the child. These longer sessions
may create more opportunity for the caregiver to support the child in treatment than in
sessions of shorter duration. Specifically, the caregiver may be able to give more recognition
for the child’s trauma narrative, and may help the therapist to correct the child’s dysfunctional
trauma cognitions. However, a higher number of treatment sessions did not contribute to more
effective treatment outcomes. In fact, the effect sizes decreased when the number of sessions
increased (less is more), which is in line with Deblinger and colleagues [32], who showed that
eight sessions proved to be more effective than sixteen sessions in trauma treatment with
caregivers.

Several study design characteristics were significant moderators. First, the type of
control condition influenced treatment outcomes in such a way that CBTT with caregiver
involvement was more effective than no treatment or treatment as usual for traumatized
children. However there was no significant difference between CBTT with caregiver
involvement and EMDR, which indicates that both treatments are equally effective
interventions, yet the therapist can still make the clinical consideration to provide trauma
intervention with caregiver involvement when case circumstances infer better expectations of
the latter [26, 30, 64].

The use of standardized clinical interviews carried out by a clinician, produced a
somewhat larger effect size than assessments of trauma symptoms by questionnaires that are
filled out by the child or caregiver. The may be explained by the high degree of objectivity
and validity of clinical interviews compared to questionnaires. Also previous studies showed
that caregivers and children had predominantly different perceptions of the trauma symptoms
and general functioning of the child after a traumatic event, whereby caregivers with
psychological complaints (e.g., trauma symptoms) were found to report significantly more
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trauma symptoms of their child than the child itself [65, 66]. This means that questionnaires
assessing trauma symptoms have a subjective element, and therefore may be less valid than
clinical interviews. Notably, several studies showed differences between child and caregiver
reports of internalizing and externalizing problems in children, which means that clients’ self-
reports of children’s psychological problems has to be interpreted with some caution [67-69].
However, child and caregiver reports of trauma symptoms may yield valuable information on
the perspective of clients. We therefore argue that multiple sources for information retrieval
are used in effectiveness research on trauma treatment for children.

We also found that the positive effect of CBTT with caregiver involvement was
significantly larger at the post-test (d = 0.57) than at 6 to 12 months follow-up (d = 0.49), yet
a positive medium effect over time did remain. This implies that the beneficial treatment
effects are moderate in magnitude and stable in the first year after treatment, which is an
encouraging result that is of clinical importance. The last study design characteristic showed
that community samples yielded a twice as large treatment effect compared to clinical
samples. We noticed that the clinical samples in the included studies were systematically
derived from clinical services (e.g., psychiatric clinic, sexual assault centers, Department of
Health and Community services, Child Protective Services) that target traumatized children,
and that the community samples were selected from non-clinical services (e.g., elementary
school, community intimate partner violence center, program for street children). Possibly in
clinical samples the accumulation of (trauma-related) problems and higher degrees of
comorbidity may explain smaller effects [55, 56]. Future research is suggested and discussed
below.

Finally, two publication characteristics significantly moderated the overall effect size.
The results imply that more recent studies produce larger treatment effects, and that treatment

effects decrease as the journal impact factor increases. Generally, the quality of studies
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increase over time, and it is to be expected that lower treatment effects are found in studies
with a more rigorous design which are published more often in scientific journals with a
higher impact factor.
Strengths and limitations

This three-level meta-analysis aimed to integrate knowledge on the effects of cognitive
behavioural trauma treatment with caregiver involvement. Unfortunately, there was a
substantial degree of missing data and low variance in the data related to all the caregiver
characteristics (i.e., gender, age, relationship child, family composition, psychopathology),
because the included studies reported hardly on these demographic characteristics. This
implies that the influence of caregiver characteristics on the effect of CBTT with caregiver
involvement remains unknown. Notably, the majority of included studies [e.g., 70-72]
excluded caregivers with psychological problems (e.g., substance abuse, psychotic symptoms,
taking antidepressant medication) from participating in treatment. This implies that this group
of caregivers with their children is underrepresented in primary research, and therefore, we
cannot draw inferences from our review on how this group of caregivers influences treatment
effectiveness. It is thus still unknown how caregiver’s psychopathology may interfere with the
child’s treatment outcomes. A second limitation is the potentially presence of publication
bias. Although the trim-and fill analysis did not reveal indications of publication bias, the
results of the Egger’s test [52] did indicate that the medium overall effect size might be an
overestimation of the true effect. This potential bias may have influenced the overall effect
estimate and the moderator analyses results, so the results need to be interpreted with care.

Despite the absence of caregiver moderator analyses, we tested multiple child,
program, study design, and publication characteristics of which several play a role in the
effectiveness of cognitive behavioral trauma treatments with caregiver involvement. Our
results add to the scientific and clinical knowledge, because of the substantial internal causal
validity of this review that stems from the inclusion of randomized controlled trials, which
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evaluated the effects of CBTT treatment with caregiver involvement that were carried out
with a relatively high program integrity, and under clinically representative conditions that
support external validity [56, 73]. Moreover, our results are relevant for clinical practice as it
may serve as a guide for the development of effective trauma interventions that involve
caregivers.
Implications

This meta-analysis provides implications for research and clinical practices. First,
researchers are encouraged to carry out more rigorous designed research on trauma treatment
with attention for child and caregiver characteristics. More research is needed on trauma
treatment in young primary and elementary school children, since the effect of CBTT with
caregiver involvement has not been studied extensively in this particular population. Also,
examining the role of a child’s gender is interesting, because our meta-analysis showed that
girls responded less to CBTT with caregiver involvement than did boys. Second, researchers
need to collect and report more detailed information on the involved caregivers in trauma
treatment (e.g., age, gender, relationship child, psychopathology, and caregiver’s trauma
history). This will help to better understand which caregiver-child dyads will benefit most
from trauma treatment with caregiver involvement. Understanding the influence of caregiver
characteristics could also provide practitioners insights in how to adapt treatment so that care
needs can be met in an optimal way. Third, the difference in treatment effect between sample
types, with significantly larger treatment effects for community samples compared to clinical
samples, needs further research. Therefore, researchers need to provide clear descriptions of
samples, so it will become more transparent how these samples exactly differ, and why
sample type influences the effect of trauma treatment. In addition, although the included
randomized controlled trials had high internal causal validity and high program integrity,
researchers need to provide more extensive descriptions about how the protocolled treatment

was delivered in practice (e.g., implementation caregiver involvement), because the
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protocolled treatment can differ from clinical practice and thus influence the results of meta-
analytic investigations into the effectiveness of trauma treatment with caregiver involvement.

Further, this meta-analysis encourages clinicians to observe and report the quality of
caregiver engagement during treatment. The way in which caregivers interact with their
children may be related to child outcomes: high levels of avoidance or blame against the child
is related to more internalizing and externalizing problems of their children, whereas
caregiver support may decrease these problems [74]. Therefore, this meta-analysis
emphasizes that a longer duration of the conjoint child-caregiver sessions may have a
significant positive influence on the treatment outcome of the child. However, clinicians
should be careful in considering a substantial number of treatment sessions (> 12,), as
previous research has revealed that offering many treatment sessions does not contribute to
the treatment effectiveness for traumatized children [55, 56]. Also, clinicians must continue to
use standardized assessment instruments, such as the Child Revised Impact of Event Scale,
CRIES-13 [75] and the Clinician-Administered PTSD Scale for Children and Adolescents,
CAPS-CA [76] to adequately assess trauma symptoms (i.e., PTSD) of children [65, 66].
Despite indications that standardized interviews by clinicians are more valid than self-report
questionnaires, the use of self-report assessment methods is not discouraged, since caregiver
reports may offer very valuable information on the trauma symptoms of young children who
are perhaps not able to report their own symptoms. We emphasize that multiple sources of
information should be used in research on trauma treatment for children.
Conclusion

This three-level meta-analysis revealed that CBTT with caregiver involvement is
effective in treating PTSD and trauma related symptoms in children and adolescents
compared to control conditions, which is an encouraging finding for clinical practitioners

treating children with trauma-related psychopathology. However, it is unknown to what extent
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CBTT with caregiver involvement works better than other trauma interventions, and this is a
key direction for future research. Increasing knowledge on the interventions that work best for
children with different characteristics is crucial, so that clinicians can choose the most
appropriate treatment after a thorough assessment of the child and the caregiver. When
offering CBTT with caregiver involvement, clinicians should be aware of child, program and
study characteristics that influence treatment effectiveness, such as, the child’s age and
gender, the intensity of treatment (i.e., duration of conjoint child-caregiver sessions), the type
of assessment instruments, and the type of informant reporting on the symptoms. Researchers
and clinicians should therefore work closely together so that implementing results of
effectiveness research supports traumatized children in clinical practice. In this way, the
medium effect that this review found for cognitive behavioral trauma treatment with caregiver

involvement may be strengthened.
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Appendix 1. Funnelplot CBTT with Caregiver Involvement for Traumatized Children
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Note. A contour enhanced funnel plot is presented with the standard error on the y-axis and
Cohen’s d on the x-axis. The black dots denote the effect sizes extracted from the primary
studies and the white dot denote the effect size that was imputed by the trim-and-fill algorithm.
The solid vertical line represents the overall mean effect of CBTT with caregiver involvement
(estimated in a traditional 2-level random effects meta-analytic model). From inside to outside,

the dashed lines limit the 90%, 95%, and 99% pseudo confidence interval regions.
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