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Abstract

Background. Research indicates that higher study quality may be associated with smaller
treatment effects. Yet, knowledge about the association between study quality and treatment
efficacy for posttraumatic stress disorder (PTSD) is limited. We aimed at evaluating the effi-
cacy of psychological interventions for adult PTSD and the association between study quality
and treatment effects.

Methods. We conducted a systematic search to identify randomized controlled trials (RCTs)
that examined the efficacy of psychological interventions for chronic PTSD symptoms in adult
samples with at least 70% of patients being diagnosed with PTSD by means of a structured
interview. We assessed study quality using the following eight criteria from prior research:
N>50, all patients met criteria for PTSD, a treatment manual was used, therapists were
trained, treatment integrity was checked, intent-to-treat analyses were applied, randomization
was conducted by an independent party, and treatment outcome was conducted by blind
assessors.

Results. The search resulted in 136 RCTs with 8978 patients. Active treatment conditions
were largely effective in reducing PTSD symptoms at posttreatment and follow-up (Hedges’
g=1.09 and 0.81, respectively) when compared to passive control conditions. The comparison
to active control conditions at posttreatment and follow-up resulted in medium effect sizes. A
total of 14 trials met all study quality criteria and these trials produced large effect sizes when
compared to passive control conditions at posttreatment and follow-up.

Conclusions. Overall, study quality was not significantly associated with effect size. The
findings indicate that psychological interventions can effectively reduce PTSD symptoms
irrespective of study quality.

Introduction

Posttraumatic stress disorder (PTSD) is a prevalent condition with a chronic course if
untreated (Kessler et al., 2017; Morina, Wicherts, Lobbrecht, & Priebe, 2014). Several psycho-
logical interventions have been developed to treat this disorder and a large amount of clinical
trials has investigated their efficacy. Meta-analytic reviews have concluded that psychological
interventions for adult PTSD produce large effect sizes (e.g. Bisson, Roberts, Andrew, Cooper,
& Lewis, 2013; Cusack et al., 2016). However, there is lack of knowledge about the association
of study quality and treatment efficacy. Literature on the efficacy of treatments for depression
indicates that trials with low study quality have overestimated treatment efficacy for both psy-
chopharmacology (Kirsch et al., 2008; Turner, Matthews, Linardatos, Tell, & Rosenthal, 2008)
as well as psychological treatment (Cuijpers, van Straten, Bohlmeijer, Hollon, & Andersson,
2010; Gellatly et al., 2007; Klein, Jacobs, & Reinecke, 2007; Weisz, McCarty, & Valeri,
2006). Following a thorough examination of the relationship between study quality and treat-
ment efficacy, Cuijpers et al. (2010) concluded that the efficacy of psychological interventions
for adult depression has been overestimated in the past. In this study, the authors assessed
eight characteristics of study quality that were based on the criteria for assessing the quality
of treatment delivery originally recommended by Chambless and Hollon (1998) as well as
on the criteria proposed by the Cochrane Collaboration to assess the methodological validity
of a study (Higgins & Green, 2009). These criteria dictate that primary complaints were
assessed with a valid diagnostic interview, a treatment manual was used, therapists were
trained, treatment integrity was assessed, intent-to-treat (ITT) analyses were conducted, at
least 50 participants were treated in the active and control group, an independent party con-
ducted randomization, and assessors were blinded. Cuijpers et al. (2010) concluded that only
11 out of 115 randomized clinical trials for depression were of high quality and that these trials
had a significantly lower mean effect size than the other trials (d = 0.22 and 0.74, respectively).
The small effect size of 0.22 found in high-quality trials for depression is alarming and calls for
a thorough investigation of the role of trial quality in treatment efficacy. Prior to that, two
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meta-analyses on the efficacy of psychological interventions for
pediatric depression had also found evidence that the effects of
psychotherapy for depression have been overestimated (Klein
et al., 2007; Weisz et al., 2006).

Meta-analytic reviews of treatment efficacy for PTSD have
applied different criteria to assess potential risks of bias and
have generally concluded that methodological quality varied con-
siderably across the trials and that risk of bias was high or unclear
in a large proportion of older studies (Bisson et al., 2013; Cusack
et al., 2016). Gerger, Munder, and Barth (2014) meta-analyzed 18
trials comparing the efficacy of specific v. unspecific psychological
interventions for adult PTSD and concluded that high-quality
trials (k=4) did not significantly differ from lower-quality trials
(k=14). However, these results are limited by the low number
of included trials and the low number of applied criteria to assess
study quality (i.e. concealment of treatment allocation, adequacy
of statistical analyses, and adequacy of outcome assessment).

We still lack a thorough analysis of the relationship between
study quality and treatment efficacy for adult PTSD. Therefore,
we aimed at providing a quantitative, meta-analytic review of
the efficacy of interventions for adults suffering from PTSD and
at investigating the relationship between study quality and treat-
ment efficacy. For this purpose, we reviewed randomized con-
trolled trials (RCTs) that compared the efficacy of psychological
interventions relative to active control conditions (ACC) or pas-
sive control conditions (PCC). We first tested the hypothesis
that psychological interventions can effectively reduce symptoms
of PTSD. To this end, we examined the efficacy of active treat-
ment conditions relative to PCC and ACC at posttreatment and
at follow-up. Furthermore, we expected study quality to be nega-
tively associated with treatment efficacy. We assessed the potential
association between study quality and effect sizes by (1) compar-
ing effect-sizes of high-quality v. lower-quality trials, (2) by exam-
ining study quality as a continuous predictor of effect sizes, and
(3) by examining the relationship between the eight individual
quality criteria and effect sizes. We defined the main structured
research question describing the Population, Intervention,
Comparison, Outcome, and Study design in accordance with
the recommendations by the Preferred Reporting Items for
Systematic Reviews and Meta-analysis (PRISMA) group (Moher,
Liberati, Tetzlaff, & Altman, 2009). The question was ‘In patients
with PTSD (P), does psychological treatment (I), compared to
control conditions (C), improve PTSD (O) in randomized con-
trolled trials (S)?’

Method

The aims and methods of this meta-analysis were registered with
the PROSPERO database (CRD42018094698, http:/www.crd.
york.ac.uk/prospero).

Identification and selection of studies

The current systematic review was first based on the literature
included in the meta-analysis by Bisson et al. (2013). Then, we
conducted a systematic search in the databases PsycINFO and
Medline for the period between 1 January 2013 and 22
September 2020. Finally, we reviewed the relevant meta-analyses
on the efficacy of psychological interventions for adult PTSD pub-
lished since 2013 (Asmundson et al., 2019; Barawi, Lewis, Simon,
& Bisson, 2020; Bisson, van Gelderen, Roberts, & Lewis, 2020;
Carpenter et al, 2018; Cipriani et al, 2018; Coventry et al,
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2020; Cusack et al., 2016; Gallegos, Crean, Pigeon, & Heffner,
2017; Gerger et al.,, 2014; Grasser & Javanbakht, 2019; Hegberg,
Hayes, & Hayes, 2019; Hopwood & Schutte, 2017; Karatzias et al.,
2019; Khan et al., 2018; Kline, Cooper, Rytwinksi, & Feeny, 2018;
Kuester, Niemeyer, & Knaevelsrud, 2016; Lenz, Haktanir, &
Callender, 2017; Lewis, Roberts, Andrew, Starling, & Bisson, 2020a;
Lewis, Roberts, Bethell, Robertson, & Bisson, 2018; Lewis, Roberts,
Gibson, & Bisson, 2020b; Mahoney, Karatzias, & Hutton, 2019;
Mavranezouli et al, 2020; Montero-Marin, Garcia-Campayo,
Lépez-Montoyo, Zabaleta-Del-Olmo, & Cuijpers, 2018; Morina,
Malek, Nickerson, & Bryant, 2017a; Niles et al., 2018; Schwartze,
Barkowski, Strauss, Knaevelsrud, & Rosendahl, 2019; Springer,
Levy, & Tolin, 2018; Tran & Gregor, 2016; Van Dis et al., 2020;
Wilson et al., 2018). Inclusion criteria for the meta-analysis were:
(1) RCT, (2) treatment targets primarily chronic PTSD, (3) par-
ticipants older than 17 years, (4) at least ten participants per con-
dition at post-assessment, and (5) at least 70% of the sample was
diagnosed with PTSD by means of a structured interview (Bisson
et al,, 2013). There were no restrictions on language. Trials on
comorbid PTSD and substance use disorders or traumatic brain
injury were excluded. Other forms of comorbidity were allowed,
yet PTSD needed to be the primary diagnosis.

We conducted multi-field searches (in titles, abstracts, and key
concepts) using the following terms (Morina, Koerssen, & Pollet,
2016): Posttraumatic Stress Disorder (Posttraumatic stress OR
post-traumatic stress OR Posttraumatic syndrome* OR PTSD OR
PTSS), and Treatment (treatment* OR intervention* OR therapy
OR psychotherapy OR exposure OR trial OR counselling). Two
independent investigators first inspected the title and abstract of
all hits and then read full texts of the hits that seemed to meet
the aforementioned inclusion criteria.

Quality assessment

To code for the quality of included studies, we applied the eight
quality criteria used by Cuijpers et al. (2010): (1) participants
met diagnostic criteria for PTSD identified with a diagnostic
interview, (2) use of a treatment manual, (3) training of therapists,
(4) assessment of treatment integrity, (5) report of ITT analyses,
(6) at least 50 patients were included in a comparison, (7) inde-
pendent randomization, and (8) blinded assessors. The criteria
were coded categorically with ‘1" if the criterion was fulfilled or
‘0’ if the criterion was not met or not reported (Cuijpers et al.,
2010). Accordingly, a trial receiving eight points was rated as
being of high quality. The second and third authors coded the
quality criteria independently and discrepancies were resolved
in joint discussions with the first author.

Coding of trial characteristics

Two independent investigators coded and extracted from each
study: comparison group(s), number of participants, type of out-
come measure, intervention format (individual or group), num-
ber and length of sessions, length of follow-up, age of
participants, percentage of participants with a diagnosis of
PTSD at pretreatment, female gender, type of intervention, coun-
try where the trial was conducted, type of traumatic event, and
outcome scores (mean and standard deviation). If a publication
reported more than one outcome measure of PTSD, we priori-
tized clinician-based PTSD measures (e.g. Blake et al, 1995)
over self-reports. Furthermore, publications that exclusively
reported a comparison between two active interventions
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belonging to the same treatment family (e.g. Acierno et al,, 2017)
were not included. The follow-up period was divided into
follow-up 1 (FU1) assessed up to 20 weeks after posttreatment
and follow-up 2 (FU2) assessed more than 20 weeks after post-
treatment. In line with previous meta-analyses on interventions
for PTSD (Morina et al., 2016; Morina, Malek, Nickerson, &
Bryant, 2017b), treatment interventions were first coded as either
active treatment or control group. The active treatment group was
then subdivided into trauma-focused cognitive-behavior therapy
(TF-CBT), eye movement desensitization and reprocessing
(EMDR), or other active treatment conditions (i.e. interpersonal
psychotherapy, imagery rescripting, present centered therapy,
meta-cognitive therapy, emotion focused supportive psychother-
apy, dialogical exposure therapy, dialectical behaviour therapy,
and mindfulness-based interventions). The control groups were
subdivided into PCC, consisting of waitlist, single session psy-
choeducation, minimal attention, and self-administered relaxation
interventions, and ACC, consisting of supportive counseling,
treatment as usual, medical placebo, active listening, guided psy-
choeducation, stress inoculation training, self-help booklets, and
guided relaxation training.

Statistical analysis

Data from ITT samples were used when available (72 publica-
tions) and completer samples were utilized if ITT samples were
not provided (52 publications). To calculate an effect size, the
control group mean was subtracted from the treatment group
mean at posttreatment or follow-up, respectively, and divided
by the pooled standard deviation. Subsequently, the outcome
was multiplied by a sample size correction factor J=1 — (3/(4df
—1)) to obtain the effect size Hedges’ g (Lipsey & Wilson,
2009). Subgroup analyses were conducted if a specific group of
interventions consisted of at least four comparisons (Morina
et al,, 2016). Analyses were completed with the metafor package
(v.1.9.8) in R 3.5. using random-effect models given the hetero-
geneity of the studies (R Core Team, 2015; Viechtbauer, 2010).
Effect sizes may be conservatively interpreted with Cohen’s con-
vention of small (0.2), medium (0.5), and large (0.8) effects
(Cohen, 2013). To examine heterogeneity of effect sizes, we calcu-
lated the Q-statistic and the I*-statistic that is an indicator of het-
erogeneity in percentages, with higher percentages indicating high
heterogeneity. The variance of true effect (z*) was assessed. To
consider potential inequality in effect sizes, prediction intervals
(PIs) were calculated using 7%. Pls estimate an interval within
which the estimate is expected to be (IntHout, Ioannidis,
Rovers, & Goeman, 2016; Riley, Higgins, & Deeks, 2011). We
also calculated the numbers needed to treat (NNT'), which inform
about the numbers of patients needed to be treated to prevent one
adverse event and is more easily interpretable from a clinical per-
spective (Kraemer & Kupfer, 2006). Unlike Cuijpers et al. (2010)
who applied a p value of 0.10 as the threshold for statistical sig-
nificance, we utilized the more conservative p value of 0.05.
Potential publication bias was assessed through visual inspec-
tion of funnel plots for the primary outcome measures and ana-
lyses including more than nine comparisons (Sterne et al.,, 2011).
Furthermore, we calculated the likely number of missing studies
using the trim and fill procedure, which yields an estimate of
the effect size after publication bias has been taken into account
(Duval & Tweedie, 2000). The association between quality criter-
ion and treatment efficacy was examined by factorial subgroup
analyses, whereas the overall influence of quality was investigated
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with mixed-effect models. If outliers emerged, we repeated the
respective analysis without the outliers. We defined an effect
size as an outlier when it was at least 3.3 standard deviations
below or above the pooled mean effect size (Hunter & Schmidt,
2007; Tabachnick & Fidell, 2013).

Results
Selection and characteristics of included studies

Figure 1 displays a PRISMA (Moher et al., 2009) flow diagram of
the publication selection process. After examining 22029
abstracts, 1026 full text publications were reviewed. The final
review resulted in 136 clinical trials with 8978 participants in
total (5695 in an active treatment condition and 3283 in a PCC
or ACQC).

Relevant characteristics of the 136 trials are summarized in the
online Supplementary material (Appendix A & B). All publica-
tions were journal articles in English, 119 of the trials were con-
ducted in a Western country (four with refugees), while 17 were
conducted in non-Western countries (four with refugees). The
mean age of participants was 40.04 years (s.0.=8.60) and
54.67% of them were female. Participants entered treatment on
the basis of PTSD symptoms resulting from different traumatic
events, with 65 publication including participants with diverse
trauma backgrounds and combat being the most common form
of specific traumatic experience. Individual treatment was applied
in 73.53% of the trials (see Appendix A).

Appendix D in the online Supplementary material describes
the number of active treatment and control conditions being
examined in the included studies. Relevant follow-up data
(i.e. at least one relevant group comparison available) were
reported for 64 active treatment conditions. Some publications
did not provide controlled follow-up data (e.g. Asukai, Saito,
Tsuruta, Kishimoto, and Nishikawa, 2010) and two trials
(Neuner et al. 2010; Orang et al. 2018) did not report con-
trolled posttreatment data. In one trial, the subgroup sample
size was above 9 only for the follow-up measures and this
trial was included only in follow-up comparison (Krupnick
et al., 2008).

Treatment efficacy

In total, 65 and 53 publications reported on the efficacy of 77 and
59 active treatment conditions compared to PCC and ACC at
posttreatment, respectively. The pooled effect sizes of these
comparisons were significantly larger (p<0.001) when using
PCC (g=1.08) than using ACC (g = 0.47; see Table 1). Yet, overall
the results demonstrate that psychological interventions are sig-
nificantly more effective in reducing PTSD symptoms than both
PCC and ACC. Heterogeneity was large for comparisons to
both PCC and ACC at posttreatment, respectively (I*=81.22;
Q=318.12, p<0.001 and I*=57.23; Q=133.37, p<0.001), indi-
cating substantial heterogeneity in effect sizes between studies.
Four trials comparing active treatment conditions to PCC were
considered as outliers (Paunovi¢, 2011; Sloan, Marx, Bovin,
Feinstein, & Gallagher, 2012; Wells, Walton, Lovell, & Proctor,
2015; Zang, Hunt, & Cox, 2014) and when these were excluded,
active conditions (i.e. k = 73) still reached an effect size of g=10.99
[95% confidence interval (CI)=0.86-1.13]. The comparison of
active treatment conditions to ACC did not reveal any outliers.
As can be seen in Table 1, active treatment conditions produced
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Records identified through previous systematic reviews:

Asmundson et al., 2018 (k = 11); Barawi et al., 2020 (k = 126);
Bisson et al., 2013 (k = 70); Bisson et al., 2020 (k =30) Carpenter et
al., 2018 (k = 41); Cipriani et al., 2019 (k = 51); Coventry et al., 2020
(k = 116); Cusack et al., 2015 (k = 64); Gallegos et al., 2017 (k = 19);
Gerger et al., 2014, (k = 18); Grasser et al., 2019 (k = 56); Hegberg
et al., 2019 (k = 19); Hopwood et al., 2017 (k = 18); Karatzias et al.,
2019 (k = 51); Khan et al., 2018 (k = 11); Kline et al., 2018 (k = 72);
Kuester et al., 2016 (k = 20); Lenz et al., 2017 (k = 46); Lewis et al.,
2018 (k = 10); Lewis et al., 2020 (k = 116); Lewis et al., 2020 (k =

Records identified
through database
searching:
28,803

114); Mahoney et al., 2019 (k = 36); Mavranezouli et al., 2020 (k =
90); Montero-Marin et al., 2018 (k = 50); Morina et al., 2017 (k =
18); Niles et al., 2018 (k = 22); Schwartze et al.,, 2019 (k = 20);
Springer et al., 2018 (k = 43); Tran et al., 2016 (k = 22); van Dis et
al., 2020 (k = 30); Wilson et al., 2018 (k= 4)

Records after duplicates removed:
22,029

Abstracts excluded based on
inclusion and exclusion criteria:
21,003

v

890 full-text articles excluded for
the following reasons:

- secondary analysis (k = 177)

- no random allocation (k = 145)

h

Full-text articles assessed for
eligibility:
1,026 - baseline PTSD not interview-

- <70% PTSD (k = 122)
- no meaningful group
comparison possible (k = 97)

h 4

based (k=77)

- no primary PTSD-focus of
intervention (k = 67)

- no psychological intervention
(k =55)

- PTSD+SUD/TBI (k = 46)

- PTSD outcome not assessed
(k=43)

v -subgroup n <10 (k = 37)

Studies included in meta-
analysis:

- no chronic PTSD (k = 14)
- prevention focus (k = 10)

136

Fig. 1. Flowchart of study selection.
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medium-to-large effect sizes when compared to PCC both up to
20 weeks (i.e. FU1) as well as more than 20 weeks following treat-
ment (i.e. FU2).

Subgroup analyses at posttreatment revealed that TF-CBT
interventions produced large and medium effect sizes when com-
pared to PCC and ACC (see Table 1). Similar effect sizes were also
found for EMDR when compared to PCC and ACC. Other active
treatment conditions (i.e. excluding TF-CBT and EMDR) also
produced large and medium effect sizes when compared to
PCC and ACC. A comparison of TF-CBT to other active treat-
ment conditions (excluding EMDR) and to EMDR revealed non-
significant effect sizes.

https://doi.org/10.1017/50033291721001641 Published online by Cambridge University Press

Publication bias

With respect to comparisons with PCC, the visual inspection of
the funnel plot and Egger’s test pointed at significant asymmetry
of the funnel plot (p <0.001), but Duval and Tweedie’s trim and
fill procedure did not indicate missing trials. With regard to com-
parisons with ACC, the visual inspection of the funnel plot and
Egger’s test also indicated significant asymmetry of the funnel
plot (p=0.001). Duval and Tweedie’s trim and fill procedure
indicated four missing trials and the adjusted effect size was
g=0.42, 95% CI=0.30-0.54. Note that this represents a small
change in effect size (i.e. from 0.47 to 0.42).
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Table 1. Efficacy of psychological interventions

Post FU

FU1 v.
k g S.E. 95% Cl (PI) 2 NNT FU2 k g SE. 95% CI (PI) ? NNT

Overall outcomes

All active conditions v. PCC 7 1.09***  0.08 0.93-1.25 (-0.13 to 2.31)  81.22*** 179 1 21 0.81***  0.12 0.56-1.05 (—0.15 to 1.77)  73.47*** 2.32
2 8 0.67***  0.08 0.51-0.83 (0.47-0.88) 8.14 2.73
All active conditions v. ACC 59 0.47***  0.06 0.35-0.58 (—0.17 to 1.11)  57.23*** 3.86 1 30 0.47***  0.09 0.31-0.64 (—0.22 to 1.17)  57.26*** 3.80
2 19 0.78***  0.12 0.54-1.03 (—0.09 to 1.65)  68.09*** 2.38

Subgroup analyses

TF-CBT v. PCC 47 1.23***  0.12 1.00-1.47 (—0.24 to 2.71)  85.90*** 1.62 1 13 0.89***  0.17 0.56-1.22 (—0.18 to 1.97)  77.43*** 2.12
2 6 0.75*** 0.09 0.57-0.93 (0.56-0.95) 2.80 2.47
TF-CBT v. ACC 33 0.49***  0.08 0.33-0.66 (—0.24 to 1.23) 61.71*** 3.68 1 20 0.57***  0.10 0.38-0.76 (—0.02 to 1.16)  45.03* 3.19
2 17 0.79*** 0.14 0.52-1.06 (—0.15 to 1.73) 70.21%** 2.36
TF-CBT v. OAC (excluding EMDR) 19 0.08 0.06 —0.03 to 0.20 (0.04-0.22) 33.47* 20.94 1 11 0.22* 0.09 0.05-0.39 (—0.21 to 0.64)  53.60* 8.22
2 11 0.15** 0.06 0.04-0.26 (0.04-0.26) 0.00 11.65
TF-CBT v. EMDR 10 -0.06 021 —-0.48 to 0.35 (—1.21 to 1.09)  70.79** —28.97 1 4 -0.12 030 —0.72 to 0.47 (—1.18 to 0.94) 54.29 —14.32
2 n.a. (k=2)
EMDR v. PCC 7 1.19***  0.22 0.76-1.62 (0.16-2.22) 71.86*** 1.67 1&2 n.a. (k=2); n.a. (k=1), respectively
EMDR v. ACC 11 042" 0.10 0.22-0.62 (0.15-0.68) 7.31 429 1&2 n.a. (k=3); n.a. (k=0), respectively
Other active conditions (OAC) 21 0.76***  0.08 0.61-0.91 (0.36-1.16) 30.33** 2.45 1 4 0.41** 0.13 0.14-0.67 (0.14-0.67) 0.00 4.39
v. PCC
2 n.a. (k=1)
Other active conditions (OAC) 15 0.53*** 0.13 0.27-0.79 (—0.36 to 1.42) T3.77*** 3.42 1 7 0.49 0.21 0.09-0.90 (—0.50 to 1.49) 73.56™* 3.67
v. ACC
2 n.a. (k=2)

ACC, active control conditions; k, number of trials included in the analysis for the given comparison; n.a., number of trials too small (k <4) to conduct analysis; EMDR, eye movement desensitization and reprocessing; FU, follow-up; OAC, other active
conditions; PCC, passive control conditions; PI, prediction interval; TF-CBT, trauma-focused Cognitive behavior therapy; WL, waitlist. For outlier- and asymmetry-adjustments see Appendix D.
*p<0.05, **p<0.01, ***p<0.001.
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Authors and Year Trial Arms

1265

Acarturk et al. (2016) EMDR (R-TEP) vs. WL

Standard CT vs WL

1.88[1.40, 2.35]
1.51[0.94, 2.08]
0.64[0.12, 1.16]
0.73[0.36, 1.10]
0.66[0.29, 1.03]
1.41[0.90, 1.91]
0.25 [-0.20, 0.70]
1.04 [ 0.49, 1.60]
0.80[0.41, 1.20]
0.38[ 0.00, 0.76]
0.64 [ 0.24, 1.04]
0.76 [ 0.35, 1.16]

Ehlers et al. (2014) Po——

Ehlers et al. (2014) EST vs. WL —

Foa et al. (2018) spaced PE vs. MA s

Foa et al. (2018) PCT vs. MA s 2

Galovski et al. (2012) MCPT vs. SMDT e

Jacob et al. (2014) NET vs, WL —

Pacella et al. (2012) PE vs. WL Po——

Reger et al. (2016) PE vs. WL i

Reger et al. (20186) VRET vs. WL -

van den Berg et al. (2015) EMDR vs. WL i

van den Berg et al. (2015) PE vs. WL Lo

RE Model (Q = 43.96, df = 11, p = 0.00; I2=??’.1%) P
rrTr1rr1rr11

-0.5 r 2

Hedges'g

Study quality

Intraclass correlation coefficient of the total score for all studies
combined among the two raters of study quality was 0.79, 95%
CI=0.76-0.81, indicating good inter-rater reliability. Overall,
study quality was moderate with a mean of 5.82 (s.0.=1.48).
The vast majority of trials (91.91%) received at least half of the
quality scores. A total of 14 trials (10.29%) met all eight quality
criteria (Acarturk et al., 2016; Bohus et al., 2020; Cloitre et al.,
2010; Ehlers et al., 2014; Foa et al., 2018; Galovski, Blain, Mott,
Elwood, & Houle, 2012; Ivarsson et al., 2014; Jacob, Neuner,
Maedl, Schaal, & Elbert, 2014; Langkaas et al., 2017; Pacella et al,
2012; Reger et al, 2016; Sloan, Unger, Lee, & Beck, 2018; Van den
Berg et al., 2015; Van Dis et al., 2007). Eight of these trials compared
a total of 12 active treatment conditions to passive control groups and
this comparison produced an effect size of g=0.87 (see Fig. 2), which
was not significantly smaller than the effect size of the 65 trials with
lower quality (g=1.14; see Table 2). Four of the high-quality trials
compared active treatment conditions to PCC at FUI and produced
an effect size of g=0.78, CI 0.22-1.33; NNT =2.40. Only two of the
high-quality trials provided FU2 data. Heterogeneity was large for
both high- and low-quality trials. Three high-quality trials compared
active treatment conditions to ACC (Cloitre et al., 2010; Ivarsson
et al,, 2014; Van der Kolk et al., 2007) and three high-quality trials
compared different active treatments (Bohus et al,, 2020; Langkaas
et al, 2017; Sloan et al, 2018), precluding meta-analytic review
due to small number of available trials.

We further conducted a series of subgroup analyses to examine
whether the following factors were associated with study quality:
use of the Clinician-Administered PTSD Scale for DSM (Blake
et al., 1995) as treatment outcome, type of treatment (TF-CBT
v. other), treatment format (individual v. group), type of control
(PCC v. ACQ), and total treatment duration in minutes (as a con-
tinuous variable). As shown in Table 2, none of the analyses
revealed significant results. We also excluded outliers if indicated,
however, the results remained non-significant.

Relationship between effect size and quality criteria

In a series of subgroup analyses we examined the relationship
between treatment efficacy and single quality criteria (see
Table 3). Use of a treatment manual was a significant predictor
of effect size. However, this analysis included four outliers and
their exclusion produced non-significant results (p=0.224).
None of the other seven criteria was significantly associated
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0.87 [0.61, 1.14]
PI[0.03,1.72]

Fig. 2. Effect sizes of high-quality trials on treatments
for PTSD compared to passive control conditions at
post-test.

with treatment efficacy. The examination of the relationship
between study quality as a continuous variable including all
eight items and treatment efficacy also produced non-significant
results. Altogether, the findings are contrary to our hypothesis
and indicate that high-quality trials produced similar treatment
effects as lower-quality trials.

Discussion

We aimed at providing a quantitative review of the efficacy of
interventions for adults suffering from PTSD and at investigating
the relationship between study quality and treatment efficacy. The
results of 136 RCTs suggest that psychological interventions can
effectively reduce PTSD symptoms. Our findings further indicate
that study quality is not significantly associated with treatment
efficacy.

Consistent with previous meta-analyses (e.g. Bisson et al,
2013; Cusack et al., 2016), our findings demonstrate the efficacy
of psychological interventions for PTSD relative to PCC and
ACC. This applies in particular to TF-CBT that produced
medium-to-large effect sizes when compared to PCC and ACC
at both posttreatment and follow-up. EMDR, too, produced
medium-to-large effect sizes when compared to PCC and ACC.
However, too few trials have examined the long-term efficacy of
EMDR relative to control conditions. The comparison on
TF-CBT produced nonsignificant effect sizes when compared to
EMDR and when compared to other psychological treatments.
Altogether, TF-CBT and EMDR have been most researched and
appear to be effective at sustaining the reduction of symptoms
of PTSD beyond treatment endpoint. These findings help inform
which psychological interventions have strongest evidence of
effect and should therefore be prioritized for clinical use when
available. It is important to note, however, that 88% of the trials
were conducted in Western countries, limiting the informative
value for non-Western countries.

Our meta-analysis suggests that psychological interventions
can produce large treatment effects irrespective of study quality.
Contrary to findings from research on treatment for depression
(Cuijpers et al., 2010), comparisons of high-quality trials with
lower-quality trials produced only non-significant results as did
the investigation of the single quality criteria. Two findings in
particular strengthen the conclusion that psychological interven-
tions for PTSD are efficacious. First, overall study quality was
moderate with a mean of 5.82 on a scale from 0 to 8. Second,
the finding that high-quality trials too produced large effect
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Table 2. Comparison of high-quality (HQ) and lower-quality trials (Other) when compared to passive control conditions at posttreatment

95% CI
k g (P1) ? NNT p
High quality (HQ) HQ 12 0.87*** 0.61-1.14 77.05%** 2.16 0.233
(0.03-1.72)
Other 65 1.14*** 0.96-1.33 81.34*** 1.72
(—0.19 to 2.47)
CAPS only HQ 8 0.78*** 0.48-1.07 70.75** 2.40 0.098
(0.03-1.52)
Other 32 1.21%** 0.96-1.45 80.44*** 1.65
(—0.05 to 2.47)
Type of treatment TF-CBT HQ 8 0.83*** 0.54-1.13 7147 2.25 0.119
(0.08-1.59)
Other 39 1.33*** 1.05-1.61 85.77*** 1.53
(—0.28 to 2.94)
EMDR HQ na. (k=2) n.a.
Other 5 1.16*** 0.70-1.61 52.97 1.70
(0.29-2.02)
OAC HQ n.a. (k=2) n.a.
Other 19 0.78 0.60-0.97 42.93** 2.38
(0.24-1.32)
Treatment format Individual HQ 12 0.87*** 0.61-1.14 77.05** 2.16 0.128
(0.03-1.72)
Other 51 1.24*** 1.02-1.47 83.27*** 1.61
(—0.21 to 2.70)
Group HQ n.a. (k=0) n.a.
Other 14 0.84*** 0.56-1.11 65.97*** 2.24
(—0.03 to 1.70)
k Intercept b P p
Number of sessions as a continuous HQ 12 0.79 0.01 79.40*** 0.928
variable
Other 65 1.36 —0.02 81.41*** 0.209

CAPS, clinician-administered PTSD scale; k, number of trials included in the analysis for the given comparison; n.a., not applicable [i.e. number of trials too small (k <4) to conduct analysis];
OAC, other active conditions; PCC, passive control conditions; Pl, prediction interval; TF-CBT, trauma-focused cognitive behavior therapy. p values refer to the comparison of high quality v.

other studies and to the significance level of b. For outlier adjustments see Appendix E.
*p<0.05; **p<0.01 ***p <0.001.

sizes further strengthens this conclusion. It remains unclear why
our findings are different from those reported by Cuijpers et al.
The comparison to the findings by Cuijpers et al. seems relevant
as in both meta-analyses a similar number of trials was included
(ie. 136 in our meta-analysis v. 116 in Cuijpers et al.).
Furthermore, the number of trials meeting all measured study
quality criteria comprised about 10% of trials in both
meta-analyses. One explanation may relate to overall study quality
in each meta-analysis. In the current meta-analysis, 92% of the
trials received at least half of the quality scores, which indicates
that trial quality in general was not that poor. However,
Cuijpers et al. only reported that 11 trials met all criteria and
did not further report on the overall quality. Other relevant
factors may be attributed to the heterogeneity in the diagnosis
and overall effect sizes. Overall, depression is a much more het-
erogeneous disorder than PTSD and might be more difficult to
treat. In fact, the overall treatment effects were larger in the cur-
rent meta-analysis than in the one by Cuijpers et al. Our results
are in line with a recent meta-analysis on the association between
study quality and treatment efficacy for pediatric PTSD (Hoppen
& Morina, 2020), which found that neither overall quality of the
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trials nor specific quality criteria were associated with effect sizes.
Nonetheless, we must acknowledge that the number of high-
quality trials is very small and therefore more high-quality trials
need to be conducted to more rigorously examine treatment effi-
cacy for PTSD. This applies in particular to other treatment forms
than TF-CBT. Furthermore, many sub-analyses of long-term
effects were limited by the low number of trials providing
follow-up data. Accordingly, future research needs to investigate
long-term effects of psychological interventions.

Strengths and limitations

This work represents the first thorough examination of the asso-
ciation between study quality and treatment efficacy for PTSD.
The inclusion of a total of 136 trials strengthens the validity of
our findings. However, we also note some limitations. First,
45% of the trials reported treatment completer data and the
remainder ITT data, which raises difficulties in interpretation of
results. Second, some specific quality criteria, such as the criterion
of having included at least 50 patients, may be criticized as rather
arbitrary. Although we explicitly aimed at applying the criteria
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Table 3. Associations between quality criteria and effect sizes when compared to passive control conditions at posttreatment
Hedges’ g

k Trials not meeting criterion Trials meeting criterion I? p
Q1: Diagnosis 7 0.75 1.15 80.71*** 0.074
(outlier-adjusted) 73 0.75 1.04 73.45*** 0.125
Q2: Manual 7 1.68 1.04 80.84*** 0.046*
(outlier-adjusted) 73 1.33 0.97 74.02*** 0.224
Q3: Training 7 0.88 1.14 80.95*** 0.193
(outlier-adjusted) 73 0.74 1.05 73.07*** 0.075
Q4: Integrity 7 0.89 1.14 80.97*** 0.196
(outlier-adjusted) 73 0.76 1.05 73.14*** 0.078
Q5: ITT 7 1.10 1.08 81.54*** 0.904
(outlier-adjusted) 73 0.98 1.00 7427 0.857
Q6: N>50 7 1.21 0.94 80.99*** 0.095
(outlier-adjusted) 73 1.05 0.94 74.07*** 0.419
Q7: Randomization 77 1.20 1.02 81.13*** 0.285
(outlier-adjusted) 73 1.07 0.95 73.89%** 0.406
Q8: Blinding 7 1.14 1.08 81.47*** 0.791
(outlier-adjusted) 73 0.98 1.00 74.20** 0.915
Quality sum score (outlier-adjusted) k intercept b P p

7 1.15 —0.01 81.52*** 0.837

73 0.82 0.03 T74.11%** 0.520

ITT, analyses conducted on an intent-to-treat basis (as opposed to completer basis); k, number of trials included in the analysis for the given comparison; p values refer to the comparison of

trials meeting v. not meeting the quality criterion or the continuous moderator analyzed.
*p<0.05, **p<0.01, ***p<0.001.

examined in relation to treatment of depression (Cuijpers et al.,
2010), future research needs to use other quality measures.
Recall, however, that the quality criteria that we applied here
are based on the criteria for assessing the quality of treatment
delivery originally recommended by Chambless and Hollon
(1998) as well as the Cochrane Collaboration to assess trial quality
(Higgins & Green, 2009). These two sets of criteria have played a
decisive role in our understanding of what constitutes valid clin-
ical trials that should inform empirically supported clinical work.
Third, our ratings were based on the information reported in the
specific publication, which may have resulted in rating some cri-
terion as absent because the authors failed to report it. Finally,
most of the included trials examined TF-CBT and the results
mostly relate to this family of interventions.

Conclusion

In sum, current published research indicates that trauma-focused
treatments produce large treatment effects. This is in line with
current treatment guidelines recommending trauma-focused
treatments as first line interventions (Cusack et al., 2016).
A substantial increase in the number of trials published in recent
years resulted in a greater level of confidence in these findings,
yet, more trials with follow-up assessments are needed.
Treatment efficacy was not associated with study quality, which
further supports the assumption that psychological interventions
for PTSD are efficacious.

https://doi.org/10.1017/50033291721001641 Published online by Cambridge University Press

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291721001641 .

Author contributions. NM and THH designed the study and wrote the
protocol. THH and AK conducted the analyses. NM wrote the first draft of
the manuscript, and all authors contributed to and have approved the final
manuscript.

Financial support. This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sector.

Conflict of interest. The authors have no conflict of interest to declare.

Ethical standards. All presented data are publicly accessible and ethical
approval was not required for this meta-analysis.

References

Acarturk, C., Konuk, E., Cetinkaya, M., Senay, I, Sijbrandij, M., Gulen, B., &
Cuijpers, P. (2016). The efficacy of eye movement desensitization and repro-
cessing for post-traumatic stress disorder and depression among Syrian
refugees: Results of a randomized controlled trial. Psychological Medicine,
46(12), 2583-2593. https://doi.org/10.1017/50033291716001070.

Acierno, R., Knapp, R., Tuerk, P., Gilmore, A. K., Lejuez, C., Ruggiero, K., ...
Foa, E. B. (2017). A non-inferiority trial of prolonged exposure for post-
traumatic stress disorder: In person versus home-based telehealth.
Behaviour Research and Therapy, 89, 57-65.

Asmundson, G. J. G., Thorisdottir, A. S., Roden-Foreman, J. W., Baird, S. O.,
Witcraft, S. M., Stein, A. T., ... Powers, M. B. (2019). A meta-analytic review
of cognitive processing therapy for adults with posttraumatic stress disorder.


https://doi.org/10.1017/S0033291721001641.
https://doi.org/10.1017/S0033291721001641.
https://doi.org/10.1017/S0033291716001070
https://doi.org/10.1017/S0033291716001070
https://doi.org/10.1017/S0033291721001641

1268

Cognitive  Behaviour
16506073.2018.1522371.

Asukai, N., Saito, A., Tsuruta, N., Kishimoto, J., & Nishikawa, T. (2010).
Efficacy of exposure therapy for Japanese patients with posttraumatic stress
disorder due to mixed traumatic events: A randomized controlled study.
Journal of Traumatic Stress, 23(6), 744-750. https:/doi.org/10.1002/jts.
20589.

Barawi, K. S., Lewis, C., Simon, N., & Bisson, J. I. (2020). A systematic review
of factors associated with outcome of psychological treatments for post-
traumatic stress disorder. European Journal of Psychotraumatology, 11(1),
1774240. https://doi.org/10.1080/20008198.2020.1774240.

Bisson, J. I, Roberts, N. P., Andrew, M., Cooper, R., & Lewis, C. (2013).
Psychological therapies for chronic post-traumatic stress disorder (PTSD)
in adults. Cochrane Database of Systematic Reviews, 13(12), CD003388.
https://doi.org/10.1002/14651858.CD003388.pub4.

Bisson, J. I, van Gelderen, M., Roberts, N. P, & Lewis, C. (2020).
Non-pharmacological and non-psychological approaches to the treatment
of PTSD: Results of a systematic review and meta-analyses. European
Journal of Psychotraumatology, 11(1), 1795361. https://doi.org/10.1080/
20008198.2020.1795361.

Blake, D. D., Weathers, F. W., Nagy, L. M., Kaloupek, D. G., Gusman, F. D,,
Charney, D. S, & Keane, T. M. (1995). The development of a
clinician-administered PTSD scale. Journal of Traumatic Stress, 8(1), 75-
90. https://doi.org/10.1007/bf02105408.

Bohus, M., Kleindienst, N., Hahn, C., Miiller-Engelmann, M., Ludéscher, P.,
Steil, R,, ... Priebe, K. (2020). Dialectical behavior therapy for posttraumatic
stress disorder (DBT-PTSD) compared with cognitive processing therapy
(CPT) in complex presentations of PTSD in women survivors of childhood
abuse: A randomized clinical trial. JAMA Psychiatry, 77(12), 1235-1245.
https:/doi.org/10.1001/jamapsychiatry.2020.2148.

Carpenter, J. K., Andrews, L. A., Witcraft, S. M., Powers, M. B,, Smits, J. A. ], &
Hofmann, S. G. (2018). Cognitive behavioral therapy for anxiety and related
disorders: A meta-analysis of randomized placebo-controlled trials.
Depression and Anxiety, 35(6), 502-514. https://doi.org/10.1002/da.22728.

Chambless, D. L., & Hollon, S. D. (1998). Defining empirically supported ther-
apies. Journal of Consulting and Clinical Psychology, 66(1), 7-18. https://doi.
org/10.1037//0022-006x.66.1.7.

Cipriani, A., Williams, T., Nikolakopoulou, A., Salanti, G., Chaimani, A., Ipser,
J.» ... Stein, D. J. (2018). Comparative efficacy and acceptability of pharma-
cological treatments for post-traumatic stress disorder in adults: A network
meta-analysis. Psychological Medicine, 48(12), 1975-1984. https://doi.org/
10.1017/S003329171700349X.

Cloitre, M., Stovall-McClough, K. C., Nooner, K., Zorbas, P., Cherry, S,
Jackson, C. L., ... Petkova, E. (2010). Treatment for PTSD related to child-
hood abuse: A randomized controlled trial. American Journal of Psychiatry,
167(8), 915-924. https:/doi.org/10.1176/appi.ajp.2010.09081247.

Cohen, J. (2013). Statistical power analysis for the behavioral sciences (2nd ed.).
Hoboken: Taylor and Francis. Retrieved from http://gbv.eblib.com/patron/
FullRecord.aspx?p=1192162.

Coventry, P. A, Meader, N., Melton, H., Temple, M., Dale, H., Wright, K,, ...
others (2020). Psychological and pharmacological interventions for post-
traumatic stress disorder and comorbid mental health problems following
complex traumatic events: Systematic review and component network
meta-analysis. PLoS Medicine, 17(8), e1003262.

Cuijpers, P., van Straten, A., Bohlmeijer, E., Hollon, S. D., & Andersson, G.
(2010). The effects of psychotherapy for adult depression are overestimated:
A meta-analysis of study quality and effect size. Psychological Medicine,
40(2), 211-223. https://doi.org/10.1017/50033291709006114.

Cusack, K., Jonas, D. E., Forneris, C. A., Wines, C., Sonis, J., Middleton, J. C.,
... Gaynes, B. N. (2016). Psychological treatments for adults with post-
traumatic stress disorder: A systematic review and meta-analysis. Clinical
Psychology Review, 43, 128-141. https://doi.org/10.1016/j.cpr.2015.10.003.

Duval, S., & Tweedie, R. (2000). Trim and fill: A simple funnel-plot-based
method of testing and adjusting for publication bias in meta-analysis.
Biometrics, 56(2), 455-463. https://doi.org/10.1111/j.0006-341X.2000.00455.x.

Ehlers, A., Hackmann, A., Grey, N., Wild, J., Liness, S., Albert, L, ... Clark,
D. M. (2014). A randomized controlled trial of 7-day intensive and standard
weekly cognitive therapy for PTSD and emotion-focused supportive

Therapy, 48(1), 1-14. https://doi.org/10.1080/

https://doi.org/10.1017/50033291721001641 Published online by Cambridge University Press

Nexhmedin Morina et al.

therapy. American Journal of Psychiatry, 171(3), 294-304. https:/doi.org/
10.1176/appi.ajp.2013.13040552.

Foa, E. B., McLean, C. P., Zang, Y., Rosenfield, D., Yadin, E., Yarvis, J. S., ...
Peterson, A. L. (2018). Effect of prolonged exposure therapy delivered
over 2 weeks vs 8 weeks vs present-centered therapy on PTSD symptom
severity in military personnel: A randomized clinical trial. JAMA-Journal
of the American Medical Association, 319(4), 354-364. https://doi.org/10.
1001/jama.2017.21242.

Gallegos, A. M., Crean, H. F,, Pigeon, W. R, & Heffner, K. L. (2017).
Meditation and yoga for posttraumatic stress disorder: A meta-analytic
review of randomized controlled trials. Clinical Psychology Review, 58,
115-124. https://doi.org/10.1016/j.cpr.2017.10.004.

Galovski, T. E., Blain, L. M., Mott, J. M., Elwood, L., & Houle, T. (2012).
Manualized therapy for PTSD: Flexing the structure of cognitive processing
therapy. Journal of Consulting and Clinical Psychology, 80(6), 968-981.
https://doi.org/10.1037/a0030600.

Gellatly, J., Bower, P., Hennessy, S., Richards, D., Gilbody, S., & Lovell, K.
(2007). What makes self-help interventions effective in the management
of depressive symptoms? Meta-analysis and meta-regression. Psychological
Medicine, 37(9), 1217-1228. https://doi.org/10.1017/S0033291707000062.

Gerger, H., Munder, T., & Barth, J. (2014). Specific and nonspecific psycho-
logical interventions for PTSD symptoms: A meta-analysis with problem
complexity as a moderator. Journal of Clinical Psychology, 70(7), 601-615.
https:/doi.org/10.1002/jclp.22059.

Grasser, L. R., & Javanbakht, A. (2019). Treatments of posttraumatic stress dis-
order in civilian populations. Current Psychiatry Reports, 21(2), 11. https:/
doi.org/10.1007/s11920-019-0994-3.

Hegberg, N. J., Hayes, J. P., & Hayes, S. M. (2019). Exercise intervention in
PTSD: A narrative review and rationale for implementation. Frontiers in
Psychiatry, 10, 133. https://doi.org/10.3389/fpsyt.2019.00133.

Higgins, J. P. T., & Green, S. (Eds.) (2009). Cochrane book series. Cochrane hand-
book for systematic reviews of interventions (Repr. with corr). Chichester:
Wiley-Blackwell.

Hoppen, T. H., & Morina, N. (2020). Is high-quality of trials associated with
lower treatment efficacy? A meta-analysis on the association between
study quality and effect sizes of psychological interventions for pediatric
PTSD. Clinical Psychology Review, 78, 101855. https:/doi.org/10.1016/j.
cpr.2020.101855.

Hopwood, T. L., & Schutte, N. S. (2017). A meta-analytic investigation of the
impact of mindfulness-based interventions on post traumatic stress. Clinical
Psychology Review, 57, 12-20. https://doi.org/10.1016/j.cpr.2017.08.002.

Hunter, J. E., & Schmidt, F. L. (2007). Methods of meta-analysis: Correcting error
and bias in research findings (2 ed., [Nachdr.]). Thousand Oaks, Calif.: Sage.

IntHout, J., Ioannidis, J. P. A., Rovers, M. M., & Goeman, J. J. (2016). Plea for
routinely presenting prediction intervals in meta-analysis. BMJ Open, 6(7),
€010247. https://doi.org/10.1136/bmjopen-2015-010247.

Ivarsson, D., Blom, M., Hesser, H., Carlbring, P., Enderby, P., Nordberg, R., &
Andersson, G. (2014). Guided internet-delivered cognitive behavior therapy
for post-traumatic stress disorder: A randomized controlled trial. Internet
Interventions, 1(1), 33-40. https:/doi.org/10.1016/j.invent.2014.03.002.

Jacob, N., Neuner, F., Maedl, A., Schaal, S., & Elbert, T. (2014). Dissemination
of psychotherapy for trauma spectrum disorders in postconflict settings:
A randomized controlled trial in Rwanda. Psychotherapy & Psychosomatics,
83(6), 354-363. https://doi.org/10.1159/000365114.

Karatzias, T., Murphy, P., Cloitre, M., Bisson, J., Roberts, N., Shevlin, M., ...
Hutton, P. (2019). Psychological interventions for ICD-11 complex PTSD
symptoms: Systematic review and meta-analysis. Psychological Medicine,
49(11), 1761-1775. https://doi.org/10.1017/S0033291719000436.

Kessler, R. C., Aguilar-Gaxiola, S., Alonso, J., Benjet, C., Bromet, E. J., & Cardoso,
G., ... & Koenen, K. C. (2017). Trauma and PTSD in the WHO world mental
health surveys. European Journal of Psychotraumatology, 8(Suppl 5), 1353383.

Khan, A. M,, Dar, S., Ahmed, R., Bachu, R., Adnan, M., & Kotapati, V. P.
(2018). Cognitive behavioral therapy versus eye movement desensitization
and reprocessing in patients with post-traumatic stress disorder:
Systematic review and meta-analysis of randomized clinical trials. Cureus,
10(9), €3250. https://doi.org/10.7759/cureus.3250.

Kirsch, I., Deacon, B. J., Huedo-Medina, T. B., Scoboria, A., Moore, T. J., &
Johnson, B. T. (2008). Initial severity and antidepressant benefits: A


https://doi.org/10.1080/16506073.2018.1522371
https://doi.org/10.1080/16506073.2018.1522371
https://doi.org/10.1080/16506073.2018.1522371
https://doi.org/10.1002/jts.20589
https://doi.org/10.1002/jts.20589
https://doi.org/10.1002/jts.20589
https://doi.org/10.1080/20008198.2020.1774240
https://doi.org/10.1080/20008198.2020.1774240
https://doi.org/10.1002/14651858.CD003388.pub4
https://doi.org/10.1002/14651858.CD003388.pub4
https://doi.org/10.1080/20008198.2020.1795361
https://doi.org/10.1080/20008198.2020.1795361
https://doi.org/10.1080/20008198.2020.1795361
https://doi.org/10.1007/bf02105408
https://doi.org/10.1007/bf02105408
https://doi.org/10.1001/jamapsychiatry.2020.2148
https://doi.org/10.1001/jamapsychiatry.2020.2148
https://doi.org/10.1002/da.22728
https://doi.org/10.1002/da.22728
https://doi.org/10.1037//0022-006x.66.1.7
https://doi.org/10.1037//0022-006x.66.1.7
https://doi.org/10.1037//0022-006x.66.1.7
https://doi.org/10.1037//0022-006x.66.1.7
https://doi.org/10.1017/S003329171700349X
https://doi.org/10.1017/S003329171700349X
https://doi.org/10.1017/S003329171700349X
https://doi.org/10.1176/appi.ajp.2010.09081247
https://doi.org/10.1176/appi.ajp.2010.09081247
http://gbv.eblib.com/patron/FullRecord.aspx?p=1192162
http://gbv.eblib.com/patron/FullRecord.aspx?p=1192162
http://gbv.eblib.com/patron/FullRecord.aspx?p=1192162
https://doi.org/10.1017/S0033291709006114
https://doi.org/10.1017/S0033291709006114
https://doi.org/10.1016/j.cpr.2015.10.003
https://doi.org/10.1016/j.cpr.2015.10.003
https://doi.org/10.1111/j.0006-341X.2000.00455.x
https://doi.org/10.1111/j.0006-341X.2000.00455.x
https://doi.org/10.1176/appi.ajp.2013.13040552
https://doi.org/10.1176/appi.ajp.2013.13040552
https://doi.org/10.1176/appi.ajp.2013.13040552
https://doi.org/10.1001/jama.2017.21242
https://doi.org/10.1001/jama.2017.21242
https://doi.org/10.1001/jama.2017.21242
https://doi.org/10.1016/j.cpr.2017.10.004
https://doi.org/10.1016/j.cpr.2017.10.004
https://doi.org/10.1037/a0030600
https://doi.org/10.1037/a0030600
https://doi.org/10.1017/S0033291707000062
https://doi.org/10.1017/S0033291707000062
https://doi.org/10.1002/jclp.22059
https://doi.org/10.1002/jclp.22059
https://doi.org/10.1007/s11920-019-0994-3
https://doi.org/10.1007/s11920-019-0994-3
https://doi.org/10.1007/s11920-019-0994-3
https://doi.org/10.3389/fpsyt.2019.00133
https://doi.org/10.3389/fpsyt.2019.00133
https://doi.org/10.1016/j.cpr.2020.101855
https://doi.org/10.1016/j.cpr.2020.101855
https://doi.org/10.1016/j.cpr.2020.101855
https://doi.org/10.1016/j.cpr.2017.08.002
https://doi.org/10.1016/j.cpr.2017.08.002
https://doi.org/10.1136/bmjopen-2015-010247
https://doi.org/10.1136/bmjopen-2015-010247
https://doi.org/10.1016/j.invent.2014.03.002
https://doi.org/10.1016/j.invent.2014.03.002
https://doi.org/10.1159/000365114
https://doi.org/10.1159/000365114
https://doi.org/10.1017/S0033291719000436
https://doi.org/10.1017/S0033291719000436
https://doi.org/10.7759/cureus.3250
https://doi.org/10.7759/cureus.3250
https://doi.org/10.1017/S0033291721001641

Psychological Medicine

meta-analysis of data submitted to the Food and Drug Administration.
PLoS Medicine, 5(2), e45. https://doi.org/10.1371/journal.pmed.0050045.

Klein, J. B., Jacobs, R. H., & Reinecke, M. A. (2007). Cognitive-behavioral ther-
apy for adolescent depression: A meta-analytic investigation of changes in
effect-size estimates. Journal of the American Academy of Child and
Adolescent  Psychiatry, 46(11), 1403-1413. https:/doi.org/10.1097/chi.
0b013e3180592aaa.

Kline, A. C., Cooper, A. A., Rytwinksi, N. K., & Feeny, N. C. (2018). Long-term
efficacy of psychotherapy for posttraumatic stress disorder: A meta-analysis
of randomized controlled trials. Clinical Psychology Review, 59, 30-40.
https://doi.org/10.1016/j.cpr.2017.10.009.

Kraemer, H. C., & Kupfer, D. J. (2006). Size of treatment effects and their
importance to clinical research and practice. Biological Psychiatry, 59(11),
990-996. https://doi.org/10.1016/j.biopsych.2005.09.014.

Krupnick, J. L., Green, B. L., Stockton, P., Miranda, J., Krause, E., & Mete, M.
(2008). Group interpersonal psychotherapy for low-income women with
posttraumatic stress disorder. Psychotherapy Research, 18(5), 497-507.
https://doi.org/10.1080/10503300802183678.

Kuester, A., Niemeyer, H., & Knaevelsrud, C. (2016). Internet-based interven-
tions for posttraumatic stress: A meta-analysis of randomized controlled
trials. Clinical Psychology Review, 43, 1-16. https://doi.org/10.1016/j.cpr.
2015.11.004.

Langkaas, T. F., Hoffart, A., @ktedalen, T., Ulvenes, P. G., Hembree, E. A., &
Smucker, M. (2017). Exposure and non-fear emotions: A randomized con-
trolled study of exposure-based and rescripting-based imagery in PTSD
treatment. Behaviour Research and Therapy, 97, 33-42. https://doi.org/10.
1016/j.brat.2017.06.007.

Lenz, A. S., Haktanir, A., & Callender, K. (2017). Meta-analysis of trauma-
focused therapies for treating the symptoms of posttraumatic stress dis-
order. Journal of Counseling & Development, 95(3), 339-353. https://doi.
org/10.1002/jcad.12148.

Lewis, C, Roberts, N. P, Andrew, M, Starling, E, & Bisson, J. I (2020a).
Psychological therapies for post-traumatic stress disorder in adults: Systematic
review and meta-analysis. European Journal of Psychotraumatology, 11(1),
1729633.

Lewis, C., Roberts, N. P., Bethell, A., Robertson, L., & Bisson, J. I. (2018).
Internet-based cognitive and behavioural therapies for post-traumatic stress
disorder (PTSD) in adults. Cochrane Database of Systematic Reviews, 12,
CD011710. https://doi.org/10.1002/14651858.CD011710.pub2.

Lewis, C,, Roberts, N. P., Gibson, S., & Bisson, J. . (2020b). Dropout from psycho-
logical therapies for post-traumatic stress disorder (PTSD) in adults: Systematic
review and meta-analysis. European Journal of Psychotraumatology, 11(1),
1709709. https:/doi.org/10.1080/20008198.2019.1709709.

Lipsey, M. W., & Wilson, D. B. (2009). Practical meta-analysis ([Nachdr.]).
Applied social research methods series: Vol. 49. Thousand Oaks, Calif.:
SAGE Publ.

Mahoney, A., Karatzias, T., & Hutton, P. (2019). A systematic review and
meta-analysis of group treatments for adults with symptoms associated
with complex post-traumatic stress disorder. Journal of Affective
Disorders, 243, 305-321. https://doi.org/10.1016/j.jad.2018.09.059.

Mavranezouli, I, Megnin-Viggars, O., Daly, C., Dias, S., Stockton, S.,
Meiser-Stedman, R., ... Pilling, S. (2020). Research Review: Psychological
and psychosocial treatments for children and young people with post-
traumatic stress disorder: A network meta-analysis. Journal of Child
Psychology and Psychiatry, and Allied Disciplines, 61(1), 18-29. https://doi.
org/10.1111/jcpp.13094.

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting
items for systematic reviews and meta-analyses: The PRISMA statement.
Annals of Internal Medicine, 151(4), 264-269.

Montero-Marin, ],  Garcia-Campayo, ],  Loépez-Montoyo, A.,
Zabaleta-Del-Olmo, E., & Cuijpers, P. (2018). Is cognitive-behavioural ther-
apy more effective than relaxation therapy in the treatment of anxiety dis-
orders? A meta-analysis. Psychological Medicine, 48(9), 1427-1436. https://
doi.org/10.1017/50033291717003099.

Morina, N., Koerssen, R., & Pollet, T. V. (2016). Interventions for children and
adolescents with posttraumatic stress disorder: A meta-analysis of compara-
tive outcome studies. Clinical Psychology Review, 47, 41-54. https://doi.org/
10.1016/j.cpr.2016.05.006.

https://doi.org/10.1017/50033291721001641 Published online by Cambridge University Press

1269

Morina, N., Malek, M., Nickerson, A., & Bryant, R. A. (2017a). Meta-analysis
of interventions for posttraumatic stress disorder and depression in adult
survivors of mass violence in low- and middle-income countries.
Depression and Anxiety, 34(8), 679-691. https://doi.org/10.1002/da.22618.

Morina, N., Malek, M., Nickerson, A., & Bryant, R. A. (2017b). Psychological
interventions for post-traumatic stress disorder and depression in young
survivors of mass violence in low- and middle-income countries:
Meta-analysis. British Journal of Psychiatry, 210(4), 247-254. https://doi.
org/10.1192/bjp.bp.115.180265.

Morina, N., Wicherts, J. M., Lobbrecht, J., & Priebe, S. (2014). Remission from
post-traumatic stress disorder in adults: A systematic review and
meta-analysis of long term outcome studies. Clinical Psychology Review,
34(3), 249-255. https://doi.org/10.1016/j.cpr.2014.03.002.

Neuner, F, Kurreck, S., Ruf, M., Odenwald, M., Elbert, T., & Schauer, M.
(2010). Can asylum-seekers with posttraumatic stress disorder be success-
fully treated? A randomized controlled pilot study. Cognitive Behaviour
Therapy, 39(2), 81-91. https:/doi.org/10.1080/16506070903121042.

Niles, B. L., Mori, D. L., Polizzi, C., Pless Kaiser, A., Weinstein, E. S.,
Gershkovich, M., & Wang, C. (2018). A systematic review of randomized
trials of mind-body interventions for PTSD. Journal of Clinical
Psychology, 74(9), 1485-1508. https://doi.org/10.1002/jclp.22634.

Orang, T., Ayoughi, S., Moran, J. K., Ghaffari, H., Mostafavi, S., Rasoulian, M.,
& Elbert, T. (2018). The efficacy of narrative exposure therapy in a sample
of Iranian women exposed to ongoing intimate partner violence-A rando-
mized controlled trial. Clinical Psychology ¢ Psychotherapy, 25(6), 827-841.
https://doi.org/10.1002/cpp.2318.

Pacella, M. L., Armelie, A., Boarts, J., Wagner, G., Jones, T., Feeny, N., &
Delahanty, D. L. (2012). The impact of prolonged exposure on PTSD symp-
toms and associated psychopathology in people living with HIV: A rando-
mized test of concept. AIDS and Behavior, 16(5), 1327-1340. https://doi.
0rg/10.1007/510461-011-0076-y.

Paunovi¢, N. (2011). Exposure inhibition therapy as a treatment for chronic
posttraumatic stress disorder: A controlled pilot study. Psychology, 02(06),
605-614. https://doi.org/10.4236/psych.2011.26093.

R Core Team. (2015). R: A language and environment for statistical comput-
ing. Retrieved from http:/www.R-project.org/.

Reger, G. M., Koenen-Woods, P., Zetocha, K., Smolenski, D. J., Holloway,
K. M., Rothbaum, B. O,, ... Gahm, G. A. (2016). Randomized controlled
trial of prolonged exposure using imaginal exposure vs. Virtual reality
exposure in active duty soldiers with deployment-related posttraumatic
stress disorder (PTSD). Journal of Consulting and Clinical Psychology, 84
(11), 946-959. https://doi.org/10.1037/ccp0000134.

Riley, R. D., Higgins, J. P. T., & Deeks, J. J. (2011). Interpretation of random
effects meta-analyses. British Medical Journal, 342, d549. https://doi.org/
10.1136/bm;j.d549.

Schwartze, D., Barkowski, S., Strauss, B., Knaevelsrud, C., & Rosendahl, J. (2019).
Efficacy of group psychotherapy for posttraumatic stress disorder: Systematic
review and meta-analysis of randomized controlled trials. Psychotherapy
Research, 29(4), 415-431. https:/doi.org/10.1080/10503307.2017.1405168.

Sloan, D. M., Marx, B. P, Bovin, M. J,, Feinstein, B. A., & Gallagher, M. W.
(2012). Written exposure as an intervention for PTSD: A randomized clin-
ical trial with motor vehicle accident survivors. Behaviour Research and
Therapy, 50(10), 627-635. https:/doi.org/10.1016/j.brat.2012.07.001.

Sloan, D. M., Unger, W., Lee, D. J., & Beck, J. G. (2018). A randomized con-
trolled trial of group cognitive behavioral treatment for veterans diagnosed
with chronic posttraumatic stress disorder. Journal of Traumatic Stress,
31(6), 886-898. https://doi.org/10.1002/jts.22338.

Springer, K. S., Levy, H. C., & Tolin, D. F. (2018). Remission in CBT for adult
anxiety disorders: A meta-analysis. Clinical Psychology Review, 61, 1-8.
https:/doi.org/10.1016/j.cpr.2018.03.002.

Sterne, J. A. C,, Sutton, A. J., [oannidis, J. P. A, Terrin, N., Jones, D. R, Lau, J.,
... Higgins, J. P. T. (2011). Recommendations for examining and interpret-
ing funnel plot asymmetry in meta-analyses of randomised controlled trials.
British Medical Journal, 343, d4002. https://doi.org/10.1136/bmj.d4002.

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.,
internat. ed.). Always learning. Boston, Mass.: Pearson.

Tran, U. S., & Gregor, B. (2016). The relative efficacy of bona fide psychothera-
pies for post-traumatic stress disorder: A meta-analytical evaluation of


https://doi.org/10.1371/journal.pmed.0050045
https://doi.org/10.1371/journal.pmed.0050045
https://doi.org/10.1097/chi.0b013e3180592aaa
https://doi.org/10.1097/chi.0b013e3180592aaa
https://doi.org/10.1097/chi.0b013e3180592aaa
https://doi.org/10.1016/j.cpr.2017.10.009
https://doi.org/10.1016/j.cpr.2017.10.009
https://doi.org/10.1016/j.biopsych.2005.09.014
https://doi.org/10.1016/j.biopsych.2005.09.014
https://doi.org/10.1080/10503300802183678
https://doi.org/10.1080/10503300802183678
https://doi.org/10.1016/j.cpr.2015.11.004
https://doi.org/10.1016/j.cpr.2015.11.004
https://doi.org/10.1016/j.cpr.2015.11.004
https://doi.org/10.1016/j.brat.2017.06.007
https://doi.org/10.1016/j.brat.2017.06.007
https://doi.org/10.1016/j.brat.2017.06.007
https://doi.org/10.1002/jcad.12148
https://doi.org/10.1002/jcad.12148
https://doi.org/10.1002/jcad.12148
https://doi.org/10.1002/14651858.CD011710.pub2
https://doi.org/10.1002/14651858.CD011710.pub2
https://doi.org/10.1080/20008198.2019.1709709
https://doi.org/10.1080/20008198.2019.1709709
https://doi.org/10.1016/j.jad.2018.09.059
https://doi.org/10.1016/j.jad.2018.09.059
https://doi.org/10.1111/jcpp.13094
https://doi.org/10.1111/jcpp.13094
https://doi.org/10.1111/jcpp.13094
https://doi.org/10.1017/S0033291717003099
https://doi.org/10.1017/S0033291717003099
https://doi.org/10.1017/S0033291717003099
https://doi.org/10.1016/j.cpr.2016.05.006
https://doi.org/10.1016/j.cpr.2016.05.006
https://doi.org/10.1016/j.cpr.2016.05.006
https://doi.org/10.1002/da.22618
https://doi.org/10.1002/da.22618
https://doi.org/10.1192/bjp.bp.115.180265
https://doi.org/10.1192/bjp.bp.115.180265
https://doi.org/10.1192/bjp.bp.115.180265
https://doi.org/10.1016/j.cpr.2014.03.002
https://doi.org/10.1016/j.cpr.2014.03.002
https://doi.org/10.1080/16506070903121042
https://doi.org/10.1080/16506070903121042
https://doi.org/10.1002/jclp.22634
https://doi.org/10.1002/jclp.22634
https://doi.org/10.1002/cpp.2318
https://doi.org/10.1002/cpp.2318
https://doi.org/10.1007/s10461-011-0076-y
https://doi.org/10.1007/s10461-011-0076-y
https://doi.org/10.1007/s10461-011-0076-y
https://doi.org/10.4236/psych.2011.26093
https://doi.org/10.4236/psych.2011.26093
http://www.R-project.org/
http://www.R-project.org/
https://doi.org/10.1037/ccp0000134
https://doi.org/10.1037/ccp0000134
https://doi.org/10.1136/bmj.d549
https://doi.org/10.1136/bmj.d549
https://doi.org/10.1136/bmj.d549
https://doi.org/10.1080/10503307.2017.1405168
https://doi.org/10.1080/10503307.2017.1405168
https://doi.org/10.1016/j.brat.2012.07.001
https://doi.org/10.1016/j.brat.2012.07.001
https://doi.org/10.1002/jts.22338
https://doi.org/10.1002/jts.22338
https://doi.org/10.1016/j.cpr.2018.03.002
https://doi.org/10.1016/j.cpr.2018.03.002
https://doi.org/10.1136/bmj.d4002
https://doi.org/10.1136/bmj.d4002
https://doi.org/10.1017/S0033291721001641

1270

randomized controlled trials. BMC Psychiatry, 16, 266. https:/doi.org/10.
1186/512888-016-0979-2.

Turner, E. H., Matthews, A. M., Linardatos, E., Tell, R. A., & Rosenthal, R.
(2008). Selective publication of antidepressant trials and its influence on
apparent efficacy. New England Journal of Medicine, 358(3), 252-260.
https:/doi.org/10.1056/NEJMsa065779.

Van den Berg, D. P. G,, de Bont, P. A. J. M., van der Vleugel, B. M., de Roos,
C., de Jongh, A., van Minnen, A., & van der Gaag, M. (2015). Prolonged
exposure vs eye movement desensitization and reprocessing vs waiting list
for posttraumatic stress disorder in patients with a psychotic disorder: A
randomized clinical trial. JAMA Psychiatry, 72(3), 259-267. https://doi.
org/10.1001/jamapsychiatry.2014.2637.

Van der Kolk, B. A., Spinazzola, J., Blaustein, M. E., Hopper, J. W., Hopper,
E. K, Korn, D. L., & Simpson, W. B. (2007). A randomized clinical trial
of eye movement desensitization and reprocessing (EMDR), fluoxetine,
and pill placebo in the treatment of posttraumatic stress disorder:
Treatment effects and long-term maintenance. Journal of Clinical
Psychiatry, 68(1), 37-46. https://doi.org/10.4088/jcp.v68n0105.

Van Dis, E. A. M,, van Veen, S. C., Hagenaars, M. A,, Batelaan, N. M,,
Bockting, C. L. H., van den Heuvel, R. M,, ... Engelhard, I. M. (2020).
Long-term outcomes of cognitive behavioral therapy for anxiety-related

https://doi.org/10.1017/50033291721001641 Published online by Cambridge University Press

Nexhmedin Morina et al.

disorders: A systematic review and meta-analysis. JAMA Psychiatry, 77(3),
265-273. https:/doi.org/10.1001/jamapsychiatry.2019.3986.

Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor
package. Journal of Statistical Software, 36(3), 1-48. https:/doi.org/10.
18637/jss.v036.i03.

Weisz, J. R., McCarty, C. A., & Valeri, S. M. (2006). Effects of psychother-
apy for depression in children and adolescents: A meta-analysis.
Psychological Bulletin, 132(1), 132-149. https://doi.org/10.1037/0033-
2909.132.1.132.

Wells, A., Walton, D., Lovell, K., & Proctor, D. (2015). Metacognitive therapy
versus prolonged exposure in adults with chronic post-traumatic stress dis-
order: A parallel randomized controlled trial. Cognitive Therapy and
Research, 39(1), 70-80. https://doi.org/10.1007/s10608-014-9636-6.

Wilson, G., Farrell, D., Barron, I, Hutchins, J., Whybrow, D., & Kiernan, M. D.
(2018). The use of Eye-Movement Desensitization Reprocessing (EMDR)
therapy in treating post-traumatic stress disorder-A systematic narrative
review. Frontiers in Psychology, 9, 923. https:/doi.org/10.3389/fpsyg.2018.
00923.

Zang, Y., Hunt, N., & Cox, T. (2014). Adapting narrative exposure therapy for
Chinese earthquake survivors: A pilot randomised controlled feasibility
study. BMC Psychiatry, 14, 262. https://doi.org/10.1186/5s12888-014-0262-3.


https://doi.org/10.1186/s12888-016-0979-2
https://doi.org/10.1186/s12888-016-0979-2
https://doi.org/10.1186/s12888-016-0979-2
https://doi.org/10.1056/NEJMsa065779
https://doi.org/10.1056/NEJMsa065779
https://doi.org/10.1001/jamapsychiatry.2014.2637
https://doi.org/10.1001/jamapsychiatry.2014.2637
https://doi.org/10.1001/jamapsychiatry.2014.2637
https://doi.org/10.4088/jcp.v68n0105
https://doi.org/10.4088/jcp.v68n0105
https://doi.org/10.1001/jamapsychiatry.2019.3986
https://doi.org/10.1001/jamapsychiatry.2019.3986
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.1037/0033-2909.132.1.132
https://doi.org/10.1037/0033-2909.132.1.132
https://doi.org/10.1037/0033-2909.132.1.132
https://doi.org/10.1007/s10608-014-9636-6
https://doi.org/10.1007/s10608-014-9636-6
https://doi.org/10.3389/fpsyg.2018.00923
https://doi.org/10.3389/fpsyg.2018.00923
https://doi.org/10.3389/fpsyg.2018.00923
https://doi.org/10.1186/s12888-014-0262-3
https://doi.org/10.1186/s12888-014-0262-3
https://doi.org/10.1017/S0033291721001641

	Study quality and efficacy of psychological interventions for posttraumatic stress disorder: a meta-analysis of randomized controlled trials
	Introduction
	Method
	Identification and selection of studies
	Quality assessment
	Coding of trial characteristics
	Statistical analysis

	Results
	Selection and characteristics of included studies
	Treatment efficacy
	Publication bias
	Study quality
	Relationship between effect size and quality criteria

	Discussion
	Strengths and limitations

	Conclusion
	References


