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ABSTRACT

Background: A negative self-concept is characterised by dysfunctional cognitions about the
self and has been suggested to be a key factor involved in the development and
maintenance of posttraumatic stress disorder (PTSD). In addition, the current definitions of
PTSD according to DSM-5 and the new ICD-11 diagnosis of Complex PTSD (CPTSD) include
aspects of negative self-concept in their diagnostic criteria.

Objective: The aim of this meta-analysis was to synthesise the currently available evidence on
the effects of psychological interventions for PTSD on negative self-concept.

Methods: PubMed, PsychINFO, PSYNDEX, PTSDpubs and Cochrane Library were searched for
randomised controlled trials (RCTs) of psychological treatments for PTSD symptoms in adults,
published up to February 2021. A systematic review and meta-analysis were conducted, with
risk of bias assessed by the Cochrane Risk of Bias Assessment Tool.

Results: A total of 25 RCTs (N = 2585) were included in the meta-analysis. Results showed that
psychological interventions significantly improve a negative self-concept with a moderate to
large controlled effect size (k=30, g=0.67, 95% Cl [0.31, 1.02], p <.001) at post-treatment.
Heterogeneity between studies was large but could not be accounted for by moderators
included in the current analysis, i.e. different types of interventions (e.g. with vs. without a
cognitive restructuring component, trauma-focused vs. not).

Conclusions: Current treatments for PTSD are effective in reducing a negative self-concept.
However, more research is needed to identify moderators of this effect and identify
interventions that are most effective for reducing negative self-concept.

Efectos de los tratamientos actuales para sobrevivientes de trauma con
Trastorno de Estrés Postraumatico en la reduccion del Autoconcepto
Negativo: una revision sistematica y meta-analisis

Antecedentes: El autoconcepto negativo se caracteriza por cogniciones disfuncionales sobre
uno mismo y se ha sugerido que es un factor clave involucrado en el desarrollo y mantencién
del trastorno de estrés postraumatico (TEPT). Ademas, la definicion actual de TEPT segun el
DSM-5 y el nuevo diagnéstico de TEPT complejo (TEPTC) de la CIE-11 incluyen aspectos del
autoconcepto negativo en sus criterios diagndsticos.

Objetivo: El objetivo de este meta-andlisis fue sintetizar la evidencia actualmente disponible
sobre los efectos de las intervenciones psicolégicas para el TEPT sobre el autoconcepto
negativo.

Métodos: Se realizaron busquedas en PubMed, PsychINFO, PSYNDEX, PTSDpubs y Cochrane
Library de ensayos controlados aleatorizados (ECA) de tratamientos psicolégicos para los
sintomas de TEPT en adultos, publicados hasta febrero de 2021. Se realizé una revision
sistematica y un meta-analisis, con riesgo de sesgo evaluado por la Herramienta Cochrane
de Evaluacién del Riesgo de Sesgo.

Resultados: Se incluyeron un total de 25 ECA (N =2585) en el meta-analisis. Los resultados
mostraron que las intervenciones psicolédgicas mejoran significativamente el autoconcepto
negativo con un tamano del efecto controlado de moderado a grande (k=30, g=0,67, IC
del 95% [0,31, 1,02], p<0,001) después del tratamiento. La heterogeneidad entre los
estudios fue grande, pero los moderadores incluidos en el analisis actual no pudieron
explicarla, es decir, diferentes tipos de intervenciones (p. ej., presencia vs. ausencia de un
componente de reestructuracion cognitiva, centrada en el trauma vs. no centrada en el
trauma).
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Conclusiones: Los tratamientos actuales para el TEPT son efectivos para reducir el
autoconcepto negativo. Sin embargo, se necesita de mds investigaciones para identificar
moderadores de este efecto e identificar intervenciones que sean mas efectivas para reducir
el autoconcepto negativo.
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1. Introduction

The self-concept can be regarded as a cognitive rep-
resentation of one’s own person (Harter, 1999). Clo-
sely related to the self-concept are the cognition-
dependent self-related emotions of guilt and shame.
While shame is triggered by the negative evaluation
of one’s own person, guilt follows the negative evalu-
ation of one’s own action (Lewis, 1971; Tracy &
Robins, 2004). Consequently, a negative self-concept
is defined by the presence of dysfunctional cognitions
about the self, which includes guilt- and shame-related
cognitions.

There are strong associations between a negative
self-concept and posttraumatic stress disorder
(PTSD). For example, the DSM-5 (American Psychia-
tric Association, 2013) lists dysfunctional cognitions
about the self as well as shame and guilt among the
PTSD symptom criteria. In the ICD-11, the newly
introduced diagnosis of complex PTSD (CPTSD)
includes a negative self-concept (beliefs about oneself
as diminished, defeated, or worthless, accompanied by
constant feelings of shame, guilt, or failure in relation
to the traumatic event) as part of the disturbance in
self-organisation criteria (World Health Organisation,
2019). Furthermore, theoretical models of PTSD posit
that  dysfunctional trauma-related cognitions,
especially those related to a negative self-concept, are
a key factor involved in the development and mainten-
ance of the disorder (Ehlers & Clark, 2000; Foa &
Rothbaum, 1998). There is extensive evidence sup-
porting this view (Engelbrecht & Jobson, 2020; LoSa-
vio et al, 2017), e.g, trauma-related negative
cognitions about the self predicting PTSD following
trauma over and above other known risk factors
(Beierl et al., 2020; Ehring et al., 2008; Hansen et al,,
2014).

As a negative self-concept plays a crucial role in
the diagnosis, development, and maintenance of
PTSD and CPTSD, treatment for these disorders
should include interventions that are effective in
reducing a negative self-concept. The extent to
which psychological interventions for PTSD also
reduce a negative self-concept has been examined in
one systematic review (Brown et al., 2019) and four
meta-analyses to date (Coventry et al., 2020; Diehle
et al.,, 2014; Karatzias et al., 2019; Melton et al.,
2019). Results uniformly show that current evi-
dence-based treatments for PTSD reduce a negative
self-concept. However, it is yet unclear whether treat-
ment approaches systematically differ regarding their
effects on this variable. There is preliminary evidence
that trauma-focused interventions may reduce a
negative self-concept more effectively than non-
trauma-focused ones (Diehle et al, 2014). Impor-
tantly, however, trauma-focused interventions differ
regarding the degree to which a negative self-concept
is explicitly addressed, e.g. via cognitive restructuring.
From both a theoretical as well as clinical perspective,
it appears relevant to test whether interventions
directly targeting a negative self-concept are superior
to those that do not. Interestingly, results from two
earlier meta-analyses addressing this issue did not
find support for this (Diehle et al., 2014; Karatzias
et al., 2019). However, these earlier analyses have
limitations, including the lack of distinguishing
between cognitive interventions in general vs. those
targeting a negative self-concept, the focus on rather
broad categories to classify treatments, and a low
number of included studies examining the effects
on negative self-concept (K < 10) in all meta-analyses
(Coventry et al., 2020; Diehle et al., 2014; Karatzias
et al., 2019; Melton et al., 2019).



The current meta-analysis aimed to replicate and
extend these earlier findings. First, we hypothesised
that the efficacy of psychological interventions on a
negative self-concept is larger compared with control
groups (waitlist, no contact control group, psychologi-
cal placebo, or TAU; Hypothesis 1). Second, we
hypothesised that therapies with formal cognitive
restructuring have a greater effect on the negative
self-concept than therapies without formal cognitive
restructuring (Hypothesis 2). Third, we hypothesised
that therapies with the formal restructuring of expli-
citly self-related cognitions have a greater effect on
the negative self-concept than therapies with formal
restructuring of cognitions that are not specifically
self-related (Hypothesis 3). To examine further sys-
tematic differences between intervention types, we
additionally examined whether the effect on a negative
self-concept differed between trauma-focused and
non-trauma-focused interventions, as well as between
different types of therapy.

2. Methods
2.1. Protocol registration

The protocol of the present meta-analysis was regis-
tered in the PROSPERO database on May 14, 2021
(CRD42021255038).

2.2, Primary outcome

Primary outcome was the standardised mean differ-
ence of negative self-concept scores between the inter-
vention and control group at post-treatment. Note
that this was different from the primary outcome of
the original studies included (see eligibility criteria
below).

2.3. Eligibility criteria

In order to be included in the meta-analysis, all studies
had to meet the following criteria:

(1) Randomised controlled trial (RCT) with at least
one active psychological intervention being com-
pared to at least one control group and/or another
active psychological intervention';

(2) Primary intervention target: Reduction of PTSD
symptoms;

(3) Primary outcome: Severity of PTSD symptoms
assessed with a validated instrument at least pre-
and post—treatmentz;

(4) (Secondary) outcome measures included a
measure of negative self-concept assessed with a
validated instrument capturing cognitions about
the self (including cognitions of guilt and
shame) at least at post-treatment;
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(5) >18 years old or separate data from the sub-
sample > 18y available;

(6) At least 10 participants per condition;

(7) Published in a peer-reviewed journal (no language
restrictions);

(8) No diagnosed developmental disability, intellec-
tual disability, or neurodegenerative disorder.

2.4. Literature search and study selection

Appropriate studies were identified through systema-
tic literature searches of PubMed, PsychINFO, PSY-
NDEX, PTSDpubs, and Cochrane Library databases.
The following search terms were combined:

(PTSD OR posttraumatic stress disorder OR PTBS
OR Posttraumatische Belastungsstérung) AND
([treatment trial OR randomized controlled trial OR
clinical trial] OR [indexed by a thesaurus term as clini-
cal trial]).

Search terms had to be found in the title or abstract.
The search was originally performed in preparation
for the German S3 treatment guidelines for PTSD
(Schifer et al., 2019), and covered all publications
until May 2015. The search was updated in four
additional waves using identical criteria covering all
publications until 28 February 2021 (Wave 2: May
2015-May 2017; Wave 3: May 2017-August 2019;
Wave 4: September 2019-May 2020; Wave 5. June
2020-February 2021). In addition, we performed a
systematic snowball search by screening reference
lists from included primary studies and relevant
review articles.

The selection of studies is depicted in the PRISMA
flowchart (see Figure 1). In the first step, all articles
were selected based on title and abstract. In the second
step, the remaining articles were further selected based
on reviewing the full text. The literature searches and
all steps of the study selection were performed by two
independent raters. Discrepancies were discussed and
resolved by consensus.

2.5. Data extraction

Data were coded for study participants, the
intervention and control group and the negative
self-concept instrument (see Table 1) by two indepen-
dent raters, with discrepancies being resolved by
consensus.

2.6. Risk of bias

The Cochrane Risk of Bias Assessment Tool (Higgins
et al., 2011) was used to assess the risk of bias within
the studies. In addition, researcher allegiance was
assessed as an important risk of bias, as this is not
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Records identified from databases
1st Search (untill May 2015)
(k=8,319)
2nd Search (May 2015 — May
2017) (k=1,168)
3rd Search (May 2017 — August
2019) (k = 1,027)
4th Search (September 2019 —
May 2020) (k = 707)
5th Search (June 2020 —
February 2021) (k = 796)

v

Records remaining after screening

Additional records identified
through other sources (k = 425)

»| Records excluded (k = 11,822)

(k = 620)

A\

Full text articles assessed for
eligibility (k = 620)

A4

Studies meeting inclusion criteria

(k=27)

Studies included in meta-analysis
(k=25)

Figure 1. PRISMA Flowchart.

integrated in the Cochrane Risk of Bias Assessment
Tool (Cuijpers, 2016).

2.7. Statistical analyses

2.7.1. Effect size calculation

Hedges’ g was used for the primary outcome of this
meta-analysis (post-intervention standardised mean
difference of negative self-concept scores) and was

Reports excluded, with reasons:
NSC not an outcome (k = 565)
PTSD not a primary outcome (k
=6)

Not RCT (k= 0)

PTSD not main treatment target
(k=1)

Not peer-reviewed journal (k =
0)

Less than 10 participants per
condition (k=1)

Participants were under 18
years of age (k=2)

Participants had developmental
disability/ intellectual disability/
neurodegenerative disorder/
traumatic brain injury (k = 0)
Other reasons (e.g., insufficient
data) (k= 18)

Excluded because of no relevant
comparator (k = 2)

calculated with a confidence interval of 95% using
the R software package esc (Liidecke, 2019). Positive
effect sizes (corresponding to cases in which the inter-
vention group had a better averaged negative self-con-
cept value at post-treatment than the control group)
were additionally converted into the number needed
to treat. Negative effect sizes (corresponding to cases
where the control group had a better averaged nega-
tive self-concept value at post-treatment than the



Table 1. Study characteristics coded.

Participants

1)

2)

NSC instrument

Control group

Psychological intervention

1) Type of NSC instrument

1) Type of control group

1) Cognitive restructuring (yes/no)?

N randomised

Female %
3) Age M(SD)

a) Trauma-related cognitions about the self

a) Inactive control (waiting list or no contact control group)

b) Active control (psychological placebob or TAUS).

¢) Other psychological intervention

2) Cognitive restructuring of explicitly self-related cognitions (yes/no)®

3) Type of therapy

b) Non-trauma-related cognitions about the self

¢) Guilt and shame cognitions

a) CT/CBT

b) Exposure alone

c¢) EMDR

d) Other types of therapy

e) Trauma-focused (yes/no)

Eye Movement Desensitisation and Reprocessing.

Cognitive Therapy / Cognitive Behavioral Therapy. EMDR =

negative self-concept. CT/CBT
?In order to rate this criterion, we first checked the study protocol/manual used for the trial. If this was not available or did not contain this information, we consulted a standard manual for the treatment that was investigated (e.g. Shapiro,

Notes. NSC

2017, in the case of EMDR).
bPsychological placebo is defined as a non-specific psychological intervention, such as repeated symptom assessments.

TAU (

treatment as usual) is defined as the treatment that patients would usually have received.
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intervention group) were converted to the number
needed to harm. The R software package dmetar
(Harrer et al., 2019), which determines the number
needed to treat, or the number needed to harm
according to Kraemer and Kupfer (2006), was used
for the calculation.

When M or SD at post-treatment of the respective
groups were not reported in the original articles,
Hedges’ g was calculated from other available data
(Cohen’s d, p-, t-, or F-value) using the R software
package dmetar (Harrer et al, 2019). If these were
also not reported, the authors of the respective study
were contacted by email. If there was no response,
the study was excluded.

In the case of multiple negative self-concept instru-
ments, one was selected for effect size calculation
according to an a-priori hierarchy with preference
for the most frequently used instrument as well as
for structured clinician-administered interviews.

If there were three or more intervention arms, the
control group sample size was divided by the number
of intervention arms, allowing each intervention arm
to be used for the analysis, avoiding double counting
and thus overestimation of effect sizes (Higgins
et al,, 2019). If a cross-over design was used, only out-
come data from the first randomisation period were
used.

All statistical analyses were calculated using the R
software package meta (Balduzzi et al., 2019). As het-
erogeneity between included studies was assumed, a
random-effects model was applied. Subgroup analyses
(moderator and sensitivity analyses) were performed
with a mixed-effects model.

2.7.2. Effects of psychological interventions on
negative self-concept

To test Hypothesis 1, the pooled effect size of psycho-
logical interventions on negative self-concept was
determined. In order to find out whether the effect
differed according to the type of control group, two
additional meta-analyses were calculated, one with
exclusively inactive control groups (waiting list or no
contact control) and one with exclusively active con-
trol groups (psychological placebo or treatment-as-
usual [TAU]). The pooled effect sizes were interpreted
according to Cohen’s guidelines for controlled effect
sizes (small =0.20, moderate =0.50, large=0.80;
Cohen, 2013).

2.7.3. Effects of interventions to restructure
dysfunctional cognitions on negative

self-concept

Hypotheses 2 and 3 were tested using moderator ana-
lyses, comparing therapies containing vs. not contain-
ing interventions to restructure dysfunctional
cognitions (Hypothesis 2), and therapies that did vs.
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did not explicitly focus on self-related cognitions
(Hypothesis 3).

2.7.4. Effects of types of therapy and trauma-
focused interventions on negative self-concept
Additional moderator analyses were conducted to
determine whether the effect of psychological inter-
ventions on negative self-concept was dependent on
the type of therapy (cognitive [behavior] therapy
[CT/CBT], exposure alone, Eye Movement Desensiti-
sation and Reprocessing [EMDR], and other types of
therapy), and trauma-focused versus non-trauma-
focused interventions, respectively.

2.7.5. Statistical heterogeneity

To assess heterogeneity, the Q-test was performed; in
addition, I was also calculated (25%: low, 50%: mod-
erate, 75% high heterogeneity; Higgins et al., 2003). To
find possible reasons for the heterogeneity, a leave-
one-out analysis was performed, and the meta-analysis
was again calculated excluding influential cases (out-
liers that may bias the pooled effect and its heterogen-
eity). To identify outliers, an outlier analysis was first
performed. To identify studies with comparatively
high influence on the effect and its heterogeneity, a
leave-one-out analysis was then performed. Further-
more, a sensitivity analysis was conducted on the
type of negative self-concept instrument used.

2.7.6. Publication bias

Publication bias was first tested by visual inspection of
the funnel plots, followed by the Egger’s test. Duval
and Tweedie’s trim and fill method was used to obtain
a corrected estimate of the pooled effect size (Duval &
Tweedie, 2000).

3. Results
3.1. Included studies

Detailed results for the study search and selection are
shown in the PRISMA flowchart (see Figure 1). 27
studies met eligibility criteria. 25 of these studies com-
pared a psychological intervention with a control
group (waitlist, no contact control group, psychologi-
cal placebo, or TAU); the other two studies compared
a psychological intervention that included restructur-
ing dysfunctional cognitions to another psychological
intervention without cognitive restructuring. The lat-
ter studies had originally been included as we had
planned to analyze Hypotheses 2 and 3 in two ways:
first, using moderator analyses including all studies,
and second, exclusively focusing on studies with direct
comparisons of interventions with vs. without restruc-
turing dysfunctional cognitions. However, the second
type of analyses could not be performed due to the
insufficiently small number of studies using such a

design (k=2). As these two studies were not suitable
to be used for the remaining analyses (requiring the
comparison of an intervention with a control group,
not another bona fide treatment), they were excluded
from the analyses. Our meta-analysis thus finally
included k = 25 studies.

3.2. Study characteristics

Among the 30 intervention arms included in the
analysis, 15 arms included interventions to restructure
dysfunctional cognitions, with nine of the 15 arms
explicitly focusing on dysfunctional cognitions about
the self (see Supplementary Material, Table A, for an
overview of study characteristics). Fourteen arms
used CT/CBT, six used exposure alone, one used
EMDR, and nine used other types of therapy (e.g.
counselling). Twenty arms included trauma-focused
interventions. Nineteen arms used inactive control
groups (waiting list or no contact control group),
and 11 arms used active control groups (psychological
placebo or TAU). N=2,585 participants were ran-
domised and used for analyses (56% female; age: M
=40.49; SD=11.04). Negative self-concept was
assessed in different ways, namely as trauma-related
cognitions about the self (9 studies; e.g. Self subscale
of the Posttraumatic Cognitions Inventory, PTCI),
non-trauma-related cognitions about the self (11
studies; e.g. Rosenberg’s Self-Esteem Scale, RSE), guilt
cognitions (11 studies; e.g. Trauma-Related Guilt
Inventory, TRGI).

3.3. Hypothesis 1: effects of psychological
interventions on negative self-concept

In the comparison of intervention to control groups,
controlled effects ranged from medium to large (k=
30, g=0.67,95% CI [0.31, 1.02], p < .001). Results sup-
port Hypothesis 1 and show that psychological inter-
ventions significantly improved a negative self-
concept compared with control groups at post-treat-
ment (see also forest plot in Figure 2).

Comparing interventions with inactive control
groups again showed a medium to large effect (k=
19, g=0.68, 95% CI [0.28, 1.09], p =.002), whereas
the effect was no longer significant when comparing
with active control groups (k=11, g=0.65, 95% CI
[-0.15, 1.45], p =.102; for details, see Table 2).

3.4. Hypotheses 2 and 3: effects of interventions
to restructure dysfunctional cognitions on
negative self-concept

The difference between interventions to restructure
dysfunctional cognitions vs. those without interven-
tions to restructure dysfunctional cognitions was not
significant (k=30, Q=1.74, p=.187). Similarly,
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Study

Kangas et al. (2013)

Brom et al. (1989) [trauma desensitization]
McLean et al. (2019)

Brom et al. (1989) [hypnotherapy]

Monson et al. (2006)

Wolff et al. (2015) [Seeking Safety + Trauma Recovery Empowerment Model] 13

Davis et al. (2020)

Brom et al. (1989) [psychodynamic treatment]
Huberty et al. (2020) [yoga intervention — moderate dose]
Huberty et al. (2020) [yoga intervention — low dose]
Wang et al. (2013) [rural sample]

Macdonald et al. (2016)

Wang et al. (2013) [ruban sample]

Knaevelsrud et al. (2017)

Resick et al. (2002) [PE]

Ertl et al. (2011)

Mu et al. (2020)

Bradley & Follingstad (2003)

Kip et al. (2013)

Galovski et al. (2012)

Connolly & Sakai (2011)

Jung & Steil (2013)

Resick et al. (2002) [CPT]

Hirai & Clum (2005)

Lee et al. (2020) [imagery rescripting + imagery rescripting—other]
Bryant et al. (2019)

Kubany et al. (2004)

Alsheikh Ali (2020)

Kubany et al. (2003)

Molavi et al. (2020)

Random effects model
Prediction interval
Heterogeneity: /7 = 83%, p < 0.01
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Figure 2. Forest plot of between-group effect sizes (post-treatment). Notes. SMD refers to the comparison between the interven-
tion and control groups at post-treatment; measure used is Hedges’ g; positive values refer to cases where the intervention group
had a better averaged NSC value than the control group at post-treatment. NNT

=Number Needed to Treat (NNT with negative sign refers to Number Needed to Harm, NNH). CPT = Cognitive Processing Therapy. PE = Prolonged

Exposure.

effects of therapies explicitly targeting self-related cog-
nitions did not significantly differ from those not
explicitly targeting self-related cognitions (k =15, Q
=0.23, p=.634; for details on both moderator ana-
lyses, see Table 2).

3.5. Exploratory moderator analyses

In an exploratory moderator analysis, type of therapy
(CT/CBT; exposure alone; other types of therapy) did
not significantly moderate effects of treatment on
negative self-concept (k =30, Q=2.34, p=.51). Simi-
larly, no significant difference was found between
trauma-focused vs. non-trauma-focused interventions
on negative self-concept (k =30, Q=0.47, p =.50; for
details see Supplementary Material, Table B).

3.6. Statistical heterogeneity

The effect sizes of the included studies differed signifi-
cantly from each other (k=30, Q=167.87, p <.001).
Heterogeneity of effect sizes was estimated to be 7
=0.68, 95% CI [0.43, 1.67] with an I = 82.70%, 95%
CI [76.20%, 87.40%], indicating large heterogeneity
(Higgins et al., 2003). The prediction interval ranged

from g=-1.06 to 2.39, so negative intervention
effects cannot be ruled out for future studies. Several
analyses were performed to further examine sources
of heterogeneity (see Table 2). The outlier analysis
identified four studies (Alsheikh Ali, 2020; Kubany
et al,, 2003; McLean et al., 2019; Molavi et al., 2020),
and leave-one-out analyses identified three studies
that emerged as most influential in terms of both
pooled effect size and heterogeneity (Alsheikh Ali,
2020; Kubany et al., 2003; Molavi et al., 2020). Since
all three studies were previously identified as outliers,
it can be assumed that these studies are influential
cases. Removing the influential cases from the meta-
analysis lowered the overall heterogeneity but kept it
in a moderate to high range (k=27, I’ = 60.60%,
95% CI [14.00%, 74.10%]). The effect size decreased
from ¢g=0.67 to g=0.42, 95% CI [0.25, 0.58], p
<.001. In a sensitivity analysis, no significant differ-
ence between types of negative self-concept instru-
ments was found (k =30, Q=2.66, p =.264).

3.7. Publication bias

Egger’s test was significant, indicating publication bias
(k=30, intercept (B0)=2.5, 95% CI [0.27, 4.73], p
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Table 2. Results of meta-analyses.

Part A. Effect of Interventions on negative self-concept

NNT NNH
Analysis k g 95%Cl Range M (SD) Range M (SD)
Meta-analysis with all types of 30 0.67 0.31, 1.02 <.001 1,13 4.72 (3.54) -30, -6 —16.00 (10.07)
control groups
Meta-analysis with inactive control 19 0.68 0.28, 1.09 <.001 1,13 4.56 (3.54) -30, =10 —21.00 (10.15)
Meta-analysis with active control 1 0.65 —0.15, 1.45 102 1,13 5.00 (3.74) -11, -6 —8.50 (3.54)
Part B. Moderator Analyses
Analysis k g 95%Cl P 95%Cl Psubgroup
Cognitive restructuring 187
Yes 15 0.91 0.23, 1.59 .012 88.20% 82.20%, 92.20%
No/unclear 15 0.45 0.11, 0.78 .013 69.50% 48.10%, 82.00%
Cogpnitive restructuring of explicitly 634
self-related cognitions
Yes 9 0.78 0.02, 1.54 .046 86.20% 75.80%, 92.10%
No/unclear 6 1.13 —0.57, 2.83 148 91.50% 84.20%, 95.40%
Part C. Exploring Heterogeneity
Analysis k G 95%Cl 95%Cl r 95%Cl Psubgroup
Meta-analysis 30 0.67 0.31, 1.02 <.001 —1.06, 2.39 82.70% 76.20%, 87.40% -
Meta-analysis excluding 27 0.42 0.25, 0.58 <.001 —0.26, 1.09 60.60% 14.00%, 74.10% -
influential cases®
Sensitivity analyses on the type 264
of NSC instrument
Trauma-related cognitions 9 1.01 0.01, 1.93 .035 —-1.70, 3.71 84.90% 73.10%, 91.50%
about the self
Non-trauma-related cognitions 1 0.34 —0.14, 0.82 145 -1.07, 1.75 71.10% 46.70%, 84.40%
about the self
Guilt/shame cognitions 10 0.73 0.04, 1.43 .040 —1.38, 2.86 86.70% 77.50%, 92.10%

Notes. Inactive control = waiting list or no contact control group. Active control = psychological placebo or treatment as usual (TAU). NNT = number

needed to treat. NNH = number needed to harm.

Studies removed as influential cases: Alsheikh Ali (2020), Kubany et al. (2003), Molavi et al. (2020).

=.037). Visual inspection of the funnel plot revealed
an asymmetric distribution of effect sizes as a function
of SE (see Figure A in the Supplementary Material).
However, the reason for the asymmetry was not
studies with large effect sizes and simultaneously
high SE (small-study effect), but studies with negative
effect sizes and simultaneously low SE, which did
not indicate a publication bias. Similarly, when apply-
ing the trim and fill method the effect size did not
change (g=0.67, 95% CI [0.31, 1.02], p <.001). Never-
theless, it can be assumed that the effect of psychologi-
cal interventions on negative self-concept was
overestimated due to publication bias, as the high het-
erogeneity observed (I°=82.70%) makes the trim-
and-fill test less robust (Peters et al., 2006).

3.8. Risk of bias

Results of the risk of bias assessment of all included
studies (k=25) is provided in the Supplementary
Material (Table C). An overview of the weighted risk
of bias across all studies is provided in Figure 3.
About one third of all studies used appropriate
methods to generate a randomisation sequence (k=
8; 32%), but group assignment was kept secret in
only few studies (k=3; 12%). In almost half of the
studies, it was not reported which methods were
used to generate a randomisation sequence (k=12,
48%) and in almost all studies there was no info on
allocation concealment (k=21, 84%). The risk of

performance bias was estimated to be high in almost
all studies (k = 23, 92%) because blinding of study per-
sonnel and participants during treatment was mostly
absent, as inevitable in RCT's evaluating psychological
interventions. The risk of detection bias was con-
sidered high in more than half of all studies (k= 15;
60%) although almost all studies used a self-report to
measure negative self-concept symptoms. The risk of
attrition bias was estimated to be high in almost half
of the studies (k =12, 48%) because a complete case
analysis rather than an intention-to-treat analysis
was performed. The risk of reporting bias was unclear
in almost all studies (k =18; 72%) because the study
protocol was not preregistered and therefore could
not be matched with outcome reports. Researcher alle-
giance risk was estimated to be high in almost all
studies (k=24; 96%). No other potential causes of
bias were evident in approximately one-third of the
studies (k=9; 36%), but assessment was complicated
by the often nontransparent reporting.

4. Discussion

The aim of this meta-analysis was to replicate and
extend earlier findings on the effects of psychological
treatment for PTSD on negative self-concept, specifi-
cally to identify systematic differences between differ-
ent types of interventions.

Hypothesis 1 was confirmed as psychological inter-
ventions significantly improved a negative self-
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Figure 3. Weighted risk of bias of all studies (k= 25) assessed according to the Cochrane Risk of Bias Assessment Tool (Higgins

et al, 2011).

concept compared with control groups at post-treat-
ment. The moderate to large effect size is comparable
to previous meta-analyses on effects of psychological
interventions on a negative self-concept, although
the type of control group and the types of therapy ana-
lyzed partly differed from the earlier meta-analysis
(Coventry et al., 2020; Diehle et al., 2014; Karatzias
et al., 2019; Melton et al., 2019). The number needed
to treat, or the number needed to harm showed a
range from —30 to 13. The negative estimated values
(number needed to harm) was due to five studies
where the intervention group had worse negative
self-concept values compared to the control group at
post-treatment, suggesting a negative impact of the
intervention on the self-concept. Number needed to
treat estimates from a previous meta-analysis on the
efficacy of CBT interventions and exposure alone on
the disturbance of self-organisation symptom clusters
of CPTSD had been much more precise and ranged
between 2 and 7 (Karatzias & Cloitre, 2019).

The wide interval of the number needed to treat
estimates is partly due to the large heterogeneity of
the effect sizes, which parallels previous meta-analyses
(Coventry et al., 2020; Diehle et al., 2014; Melton et al.,
2019). To further address this heterogeneity, two
additional hypotheses were tested. In contrast to the
hypotheses, neither presence vs. absence of formal
restructuring of dysfunctional cognitions nor presence
vs. absence of interventions targeting cognitions about
the self-showed significant effects on change in nega-
tive self-concept. Similarly, neither type of therapy
nor trauma focus were found to moderate effects in
additional analyses, partially contradicting the results
of a previous meta-analysis where trauma-focus had
a significant effect (Diehle et al., 2014). In sum,
although current evidence-based interventions for
PTSD are clearly effective in reducing a negative
self-concept, the current meta-analysis does not
suggest that there are systematic differences between
different types of treatments regarding their effect on
a negative self-concept. Different explanations for
this finding are conceivable. First, the average effect

sizes for treatments including cognitive restructuring
vs. not including this intervention component showed
large numerical differences (g=0.91 vs. g=0.45).
However, as there was also large heterogeneity within
the respective categories this difference was not stat-
istically significant. As the number of studies available
for inclusion in the meta-analysis was only modest, the
statistical power for this analysis was probably too low.
Second, however, the large heterogeneity within the
categories suggests that the mere fact of an interven-
tion targeting cognitions (or the negative self-concept,
respectively) may not be the key factor leading to a
large effect of this treatment on negative self-concept.
Instead, additional factors may be responsible that are
yet poorly understood. Possible additional moderators
to be investigated in future research may include the
fact whether hot (i.e. emotionally laden) or cold (i.e.
purely verbal or semantic) cognitions are targeted
and/or the dose and timing of cognitive restructuring.
In addition, whereas some treatments interweave cog-
nitive interventions with interventions targeting the
trauma memory (e.g. Ehlers and Clark’s cognitive
therapy; Ehlers et al., 2005) others deliver cognitive
restructuring as a separate intervention.

Additional analyses exploring possible sources of
heterogeneity of findings did not find an effect of
different types of negative self-concept instruments
used. However, the type of control group was a signifi-
cant moderator with significant effects of the interven-
tion on a negative self-concept only being found in
studies using inactive control groups, but not those
with active control groups. This pattern was also evi-
dent in a previous meta-analysis (Karatzias et al,
2019), and may suggest that rather non-specific factors
are responsible for the effects of PTSD treatment on a
negative self-concept (Karatzias et al., 2019). However,
it is important to note that there was at least moderate
to high heterogeneity within subgroups in all modera-
tor analyses, suggesting that the lack of moderation
could also be due to low statistical power.

The present meta-analysis has a number of limit-
ations. First, the studies overall showed high risk of
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bias. This particularly affected the domains of
researcher allegiance, performance, and detection, so
that a bias of the pooled effect can be assumed. In
addition, the lack of differences between different
types of treatment on a negative self-concept found
in the current study may be due to limited statistical
power and should therefore be interpreted with cau-
tion. In addition, the very low number of studies
directly comparing psychological interventions with
vs. without restructuring of a negative self-concept
prevented us from investigating possible differences
between these approaches when used within a ran-
domised design. Another limitation is the relatively
narrow definition of negative self-concept, which
limits the findings to the effect of psychological inter-
ventions on dysfunctional cognitions about the self,
guilt and shame cognitions. However, the construct
can also be defined more broadly, including affective
components of guilt and shame (see e.g. the ICD-11
definition of CPTSD, World Health Organisation,
2019). Finally, no follow-up data on negative self-con-
cept measures were evaluated.

Despite the limitations mentioned above, the
meta-analysis was able to show that psychological
interventions can effectively improve a negative
self-concept directly after the intervention. Thus,
psychological interventions should be considered in
the treatment of disturbance of self-organisation
symptomatology of CPTBS. However, the large het-
erogeneity between studies suggests that not all evi-
dence-based interventions reduced a negative self-
concept to the same degree. Which factors determine
a strong vs. moderate or weak effect of a particular
intervention on a negative self-concept is still poorly
understood. As a negative self-concept is not only
included in current diagnostic criteria for (C)PTSD
but also considered to play a causal role in the main-
tenance of the disorder, future research should sys-
tematically address this question.

Based on the current meta-analysis, a number of
recommendations for future research in this area
can be drawn. First, the negative self-concept should
be more systematically included as a secondary out-
come variable in RCTs examining psychological
treatments for PTSD in order to provide a larger
and more representative evidence based for this
research question. Second, RCTs directly comparing
different interventions regarding their effects on a
negative self-concept are needed, e.g. comparing
intervention with vs. without cognitive restructuring
with vs. without trauma-focused interventions, or
with different types of delivering cognitive interven-
tions (e.g. targeting hot vs. cold cognitions; cognitive
restructuring as separate elements vs. interwoven
with imagery-based interventions). In addition, it
would be of interest to study more closely when
and how a negative self-concept changes within a

given treatment approach. Finally, a more differen-
tiated conceptualisation and assessment of a negative
self-concept in PTSD and CPTSD is needed, includ-
ing affective components.

Notes

1. When comparing an active psychological interven-
tion with another active psychological intervention,
only one of the two intervention arms was allowed
to include the restructuring of dysfunctional
cognitions.

2. Note that PTSD severity was not used as an outcome
in this meta-analysis, but the eligibility criterion was
used to ensure that only treatments for PTSD were
included.
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