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ABSTRACT
Introduction Several evidence- based treatments are 
effective for post- traumatic stress disorder (PTSD), yet a 
substantial proportion of patients do not respond or dropout 
of treatment. We describe the protocol for a systematic 
review and individual participant data meta- analysis (IPD- MA) 
aimed at assessing the effectiveness and adverse effects of 
psychotherapy and pharmacotherapy interventions for treating 
PTSD. Additionally, we seek to examine moderators and 
predictors of treatment outcomes.
Method and analysis This IPD- MA includes randomised 
controlled trials comparing psychotherapy and 
pharmacotherapy interventions for PTSD. PubMed, Embase, 
PsycINFO, PTSDpubs and CENTRAL will be screened up till 
the 11th of January 2021. The target population is adults 
with above- threshold baseline PTSD symptoms on any 
standardised self- report measure. Trials will only be eligible 
if at least 70% of the study sample have been diagnosed 
with PTSD by means of a structured clinical interview. The 
primary outcomes of this IPD- MA are PTSD symptom severity, 
and response rate. Secondary outcomes include treatment 
dropout and adverse effects. Two independent reviewers 
will screen major bibliographic databases and past reviews. 
Authors will be contacted to contribute their participant- level 
datasets. Datasets will be merged into a master dataset. A 
one- stage IPD- MA will be conducted focusing on the effects 
of psychological and pharmacological interventions on PTSD 
symptom severity, response rate, treatment dropout and 
adverse effects. Subsequent analyses will focus on examining 
the effect of moderators and predictors of treatment outcomes. 
These will include sociodemographic, treatment- related, 
symptom- related, resilience, intervention, trauma and combat- 
related characteristics. By determining the individual factors 
that influence the effectiveness of specific PTSD treatments, 
we will gain insight into personalised treatment options for 
PTSD.
Ethics and dissemination Specific ethics approval for 
an IPD- MA is not required as this study entails secondary 
analysis of existing anonymised data. The results of this study 
will be published in peer- reviewed scientific journals and 
presentations.

INTRODUCTION
Globally, post- traumatic stress disorder 
(PTSD) is among the most prevalent of 
mental illnesses, affecting individuals and 

communities as a whole.1 Five to 55% of indi-
viduals develop PTSD at some point in their 
life depending on the type of trauma they 
are exposed to and the population being 
studied.2 While the type of trauma differs, 
they can all lead to a severe impact on psycho-
logical and physical functioning. Enduring 
PTSD symptoms can place the individual at a 
higher risk of suicidality, mood and substance 
use disorders, and increased risk of mortality 
from medical illnesses.3–6

Several leading international organisations 
provide evidence- based guidelines for the 
treatment and management of PTSD such as 
the International Society for Traumatic Stress 
Studies (ISTSS),7 WHO,8 the National Insti-
tute for Health and Care Excellence (NICE)9 
and the American Psychological Association.10 
These evidence- based guidelines propose two 

Strengths and limitations of this study

 ► We will conduct an individual participant data meta- 
analysis (IPD- MA) to examine the available evidence 
on the effectiveness and adverse effects of psy-
chotherapy and pharmacotherapy interventions for 
treating post- traumatic stress disorder (PTSD).

 ► A range of participant- level variables will be exam-
ined when available (sociodemographic, treatment- 
related, symptom- related, resilience, intervention, 
trauma, and combat- related characteristics), and 
their role as effect modifiers.

 ► Within IPD- MAs, statistical power is maximised 
allowing for the examination of clinically relevant 
moderators and predictors for treatment effects.

 ► By gaining insight into which characteristics influ-
ence the effectiveness of specific PTSD treatments, 
time, money and effort can be saved and redirected 
towards treatments that will be most effective for 
individual patients.

 ► However, the IPD- MA is limited to examining fac-
tors that are reported similarly across the included 
individual studies and the availability of primary 
datasets.
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first- line treatments for PTSD, namely psychotherapy 
and/or pharmacotherapy.

Psychotherapeutic treatments for PTSD have been 
broadly classified as being either trauma- focused (TF) 
or non- trauma focused (NTF).11 TF psychotherapies 
focus on the thoughts, emotions and memories centred 
around the traumatic event.11 Using cognitive, emotional 
and behavioural techniques, the therapist aims to bring 
about a positive change in the meaning, interpretation 
and processing of the traumatic event itself.12

Evidence- based TF therapies for PTSD include cogni-
tive–behavioural therapy (CBT) with a trauma focus 
(CBT- TF), and eye movement desensitisation and 
reprocessing (EMDR).13–16 CBT- TF is a broad cate-
gory of psychotherapies for treating PTSD.17 These 
include brief eclectic psychotherapy (BEP),18–22 cogni-
tive processing therapy (CPT),23–26 cognitive therapy 
(CT),27 28 narrative exposure therapy (NET),29–31 
prolonged exposure (PE),32 33 reconsolidation of trau-
matic memories (RTM)34 35 and virtual reality expo-
sure therapy (VRET).36–40 Other TF therapies that have 
been investigated include dialogical exposure therapy 
(DET),23 observed and experimental integration 
(OEI),40 REM desensitisation (REMD)41 and written 
exposure therapy (WET).26 42 43

On the other hand, NTF psychotherapies focus on the 
patient’s symptoms without directly focusing on the trau-
matic event itself.11 There is evidence for specific NTF 
psychotherapies such as CBT without a TF (CBT- NTF; 
involving a combination of the following techniques: 
stress management, emotional stabilisation, relaxation 
training, breathing retraining, positive thinking and 
self- talk, assertiveness training, thought stopping and 
stress inoculation training), presented centred therapy 
(PCT),33 44 emotional freedom technique (EFT)15 45 and 
supportive counselling (SC).28

Several pharmacological treatments can also be effective 
in treating PTSD.46 Pharmacotherapy refers to treatment 
using pharmacological agents.47 While it is recom-
mended by the United States Department of Veteran 
Affairs (VA) as monotherapy for PTSD, the American 
Psychological Association and NICE do not recommend 
it as a first- line treatment option. The Australian Centre 
for Posttraumatic Mental Health and NICE recommends 
that pharmacotherapy be used as a second- line treatment 
for patients who do not respond to psychotherapy, or if 
psychotherapy is not available.

Several selective serotonin reuptake inhibitors (SSRIs) 
can be beneficial for treating PTSD symptoms such as 
fluoxetine,48–52 paroxetine53–56 and sertraline57–60 for the 
treatment of PTSD symptoms. There is also evidence 
for the serotonin–norepinephrine reuptake inhibitor 
venlafaxine.61 Additionally, the atypical antipsychotics 
quetiapine62 and risperidone63 64 can also be effective. To 
date, there is still insufficient evidence for amitriptyline,65 
imipramine,66 phenelzine,66 ketamine,67 lamotrigine,68 
mirtazapine,60 brofaromine,69 neurokinin- 1 receptor 
antagonist,70 olanzapine,71 tiagabine72 and topiramate.73

A systematic review of 21 pharmacological interven-
tions found significant improvements for fluoxetine, 
paroxetine and venlafaxine, compared with placebo 
control groups.46 A meta- analysis limiting study inclusion 
to active control groups, found sertraline and venlafaxine 
to outperform other drug treatments.74 Venlafaxine can 
have positive short- term benefits on PTSD symptoms, 
but these benefits do not appear to be maintained over 
time.61 75 76

Despite the availability of evidence- based psycho-
therapy and pharmacotherapy treatments for PTSD, 
approximately 30%–35% of patients do not respond 
to treatment.77 78 Therefore, the identification of indi-
vidual factors that influence PTSD treatment outcomes 
is important. Identifying factors that contribute to the 
success or failure of a specific treatment for PTSD may 
help to allocate individuals to the right treatment at the 
right time. Personalised medicine has become a key focus 
across other medical fields.79 80

Researchers have sought to examine which individual 
factors influence treatment responsiveness. While indi-
vidual studies have investigated the potential modera-
tors and predictors for treatment response, factors such 
as age,81–84 gender,81–89 marital status,82 83 90 employment 
status,81–83 ethnicity,90 household income,89 90 refugee 
status,88 intelligence,91 therapy type,83 time spent on 
psychotherapy homework,92 93 past trauma,81 94 time 
since trauma27 81 83 and type of trauma83 had no signifi-
cant effect on treatment outcomes, although that may be 
related to low statistical power of many studies.

Other research has found that higher education,84 
marital status,89 higher guilt symptoms,91 therapeutic alli-
ance95 and psychotherapy homework completion96 were 
associated with a better PTSD treatment response. Some 
studies have found that comorbid psychiatric disorders 
have been found to reduce the beneficial effects of treat-
ment on PTSD outcomes.97 98 In contrast, other studies 
have found that psychiatric comorbidity did not affect 
PTSD treatment outcomes.81 91 95 99 PTSD severity has also 
been found to moderate the effectiveness of PTSD treat-
ments in some studies98 100 but no association was found 
in others.27 81 83 84 88 101

Investigating and gaining insight into treatment 
dropout could lead to better treatment response for 
PTSD. For example, patients who attend more treat-
ment sessions tend to have a better response to treat-
ment.77 102 103 A potential concern with TF treatment 
is dropout.17 104 105 A recently published meta- analysis 
examined the individual factors that influence treat-
ment dropout and found 14%–18% of patients receiving 
psychotherapy for PTSD prematurely end their treat-
ment.17 They also found a greater number of dropouts 
for TF psychotherapy compared with NTF psychotherapy 
treatments.17 In an earlier meta- analysis investigating 
treatment dropout across PTSD treatments, the average 
dropout across all active treatments was 18.28% (95% CI 
14.84% to 21.75%).106 In the latter review, the average 
dropout rate for TF treatments was 36% while for present 
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centred therapy it was 22%. No significant difference was 
found in the proportion of dropouts between group and 
individual formats; recruitment within clinical settings 
and by advertisements; only female and mixed gender 
studies; and sexual assault victims and all trauma types.17

Adverse effects of psychotherapy treatments for PTSD 
are not commonly reported.11 Pharmaceutical agents are 
commonly used to treat PTSD symptoms yet the number 
of recent clinical trials investigating the effectiveness and 
adverse effects of these treatments is limited. An investiga-
tion of the VA medical centre and clinic records between 
2003 and 2004 revealed that 80% of patients with PTSD 
were prescribed psychotropic medications.107 While a 
survey of  ClinicalTrials. gov from 2006 till December 
2016 identified only one phase III, four phase II and no 
phase I clinical trials for the treatment of PTSD.108 Sexual 
dysfunction is a common adverse effect of SSRI treatment 
which has been identified as a leading cause of medica-
tion non- adherence.109–111 Some other potential adverse 
effects of specific pharmaceutical treatments for PTSD 
include sedation,60 62 112 113 increased anxiety,60 114 weight 
gain,60 61 112 somnolence,62 nasal stuffiness,114 blurred 
vision,114 dizziness,113 vertigo,114 gastrointestinal distur-
bances such as constipation or diarrhoea, oedema,114 
palpitations,114 dyspnoea,114 increased depression114 and 
priapism.114

As adverse events can occur in any form of treatment, 
it is important to be aware of the nature and frequency 
of adverse consequences of each modality. Strategies 
for managing treatment- related adverse effects include 
reducing the individual’s dosage, adding additional medi-
cation to treat it, ruling out other possible causes, and 
switching medications.109 Overall, there is limited liter-
ature on the adverse effects of both psychotherapy and 
pharmacotherapy treatments for PTSD.

A problem in the field is that it is premature to draw 
conclusions or provide recommendations based on 
currently available studies that have examined predic-
tors or moderators of treatment response. Randomised 
controlled trials (RCTs) and meta- analyses that pool 
study- level data usually do not have sufficient statistical 
power to detect clinically relevant moderators or predic-
tors of treatment effects.115 Therefore, researchers are 
not likely to find significant predictors in their RCTs and 
if they do it may well be a chance finding.

Unlike a conventional meta- analysis, which extracts 
aggregate- level data from published reports (secondary 
data), an individual participant data meta- analysis (IPD- 
MA) synthesises raw participant level data (primary 
data) from the authors. The raw data from all the 
included psychotherapy and pharmacotherapy RCTs are 
combined, creating one large master dataset.116 Within 
IPD- MA, statistical power and precision are maximised, 
leaving room for detecting clinically relevant modera-
tors of treatment effects. This makes the IPD- MA one of 
the most powerful tools to identify clinically important 
treatment moderators and prognostic factors.117 IPD- 
MAs are crucial to either identify or rule out such effects. 

Currently, no IPD- MA focused on treatments for PTSD 
has been published.

The aims of this study are to (1) investigate the effective-
ness of different types of psychological and pharmacolog-
ical treatments for PTSD, (2) identify sociodemographic, 
clinical and psychological predictors and moderators for 
treatment effects across different types of psychological 
and pharmacological treatments for PTSD, (3) examine 
the proportion of treatment dropouts in intervention and 
control arms, and (4) identify adverse effects of psycho-
logical and pharmacological PTSD treatments.

METHODS
This systematic review and IPD- MA is following the guide-
lines recommended in the Cochrane Handbook for System-
atic Reviews of Interventions.118 This study will be reported 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses statement.119 120

Eligibility criteria
Types of studies
Only RCTs are included.

Type of participants
The population being studied comprises of adults (18 
years and older). All participants are required to have 
above- threshold symptoms on any standardised self- report 
PTSD questionnaire (eg, PTSD Checklist for Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM- 5)121) or a clinical diagnosis of PTSD. At least 70% 
of the study sample within each RCT are required to have 
been diagnosed with PTSD by means of a structured clin-
ical interview according to DSM- III,122 DSM- IIIR,123 DSM- 
IV,124 DSM- 5,125 International Classification of Diseases 
9th Revision (ICD- 9),126 ICD- 10127 or ICD- 11128 criteria. 
No restrictions are placed on psychiatric or physical 
comorbidities due to the high rates of comorbidity in this 
disorder.129

Types of interventions
This study includes all psychotherapy and pharmaco-
therapy based on RCTs primarily aimed at reducing 
PTSD symptoms. Psychotherapy studies will be anal-
ysed separately from the pharmacotherapy studies. For 
example, psychotherapy interventions will be categorised 
into EMDR, TF- CBT, TF- CBT (NET), TF- CBT (BEP), 
CBT- TF (CPT), CBT- TF (CT), CBT- TF (PE), CBT- TF 
(RTM), CBT- TF (VRET), CBT- TF (DET), WET, OEI, 
REMD, CBT- NTF, PCT, EFT and SC. Sensitivity analysis 
for these individual types of psychotherapy alone will 
be undertaken when there are at least three studies of 
a particular psychotherapeutic intervention. This analysis 
will explore whether moderators are specific to certain 
types of psychotherapies. The interventions are required 
to have begun no sooner than 1 month after the trau-
matic event. Studies are excluded if they are primarily 
aimed at relapse prevention or maintenance treatment. 
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Interventions delivered by clinicians or lay health workers 
who had received appropriate training and supervision 
are included.74 No restrictions are placed on the route of 
administration.

Comparison groups
Eligible control conditions for the psychotherapy trials 
include inactive control conditions (such as waiting list 
control; minimal contact group), active control condi-
tions (treatment as usual groups; psychoeducation; 
complementary therapies), and other psychotherapy 
treatment groups. Pharmacotherapy control conditions 
will include placebo groups, other active medication 
comparators or other inactive controls.

Types of outcome measures
The primary outcomes are PTSD symptom severity and 
PTSD treatment response (symptom reduction of at 
least 50% from pre- treatment to post- treatment assess-
ment). The PTSD symptom severity score will be based 
on validated and established PTSD outcome measures. 
Preference will be given to the measures that are listed 
as primary outcome measures in the study protocol or 
the published RCT manuscript. In instances where more 
than one primary outcome measure is used in the same 
RCT, we will prioritise blinded clinical interviews followed 
by blinded self- report instruments, and lastly non- blinded 
interviews. Secondary outcome measures will include 
treatment dropout and adverse effects. In line with the 
definition used in the meta- analysis which formed part of 
an update of the ISTSS treatment guidelines, we consid-
ered the number of participants who left the study by post 
treatment as an indicator of dropout.17

Types of predictor/moderator variables
Eligible studies will be examined to identify valid predic-
tors and moderators. A wide range of participant- level 
variables will be included, and their role as effect modi-
fiers (variables that have an impact on the relative effects 
of interventions) will be explored when available. These 
include sociodemographic characteristics (age; gender; 
country of origin; country study conducted in; low- middle 
income/high income countries; religious affiliation; race; 
education level; marital status: married/not married; 
relationship status; employment status; aid worker status: 
yes/no; sexual orientation; population: general popu-
lation/military/first responder/refugee), treatment- 
related characteristics (past psychotherapy for PTSD; past 
pharmacotherapy for PTSD; current pharmacotherapy; 
clinical setting: inpatient/outpatient; therapeutic alli-
ance quality), symptom- related characteristics (duration 
of PTSD symptom; re- experiencing symptoms; avoidance 
symptoms; negative alterations in cognitions and mood; 
alterations in arousal and reactivity; guilt symptoms; base-
line psychiatric comorbidity), characteristics of resilience 
(post- traumatic growth; coping strategies; life satisfac-
tion; quality of life; level of hope), intervention char-
acteristics (intervention delivery method: individual/

group/internet- based; study design; number of partici-
pants randomised per group; the number of participant 
dropouts at post treatment per group; treatment replated 
adverse events; dosage (frequency); mean end dosage; 
route of administration; duration of treatment inter-
vention (weeks); session length (minutes); intervention 
length (weeks); number of sessions completed; interven-
tion provider: non- specialists or paraprofessionals (task 
shifted)/ mental health provider; intervention involve 
homework; proportion of assigned homework tasks 
completed; internet- based: guided or unguided), trauma 
characteristics (time since index trauma (months); 
number of past traumatic event/s including index 
trauma; type of index trauma; delayed onset; physically 
injured during index trauma; number of traumatic events 
experienced), and combat- related characteristics (length 
of deployment; branch of the military; multiple/single 
deployment).

Timing of outcome assessments
All available post- intervention outcomes will be included 
despite potential variability in time frames. If the timing 
of interventions differs extremely, sensitivity analyses will 
be conducted to explore the effect of length of treatment 
on treatment outcomes (interventions lasting for less 
than 6 months compared with those lasting 6 months or 
more). Additionally, length of treatment will be included 
as a control variable in regression analyses. Post treatment 
follow- ups will be included and analysed separately. The 
follow- up period will be divided into follow- up 1 assessed 
up to and including 24 weeks after post treatment, 
and follow- up 2 assessed more than 24 weeks after post 
treatment.

Search methods for identification of studies
We will use and update an existing search that was devel-
oped by the Cardiff University Traumatic Stress Research 
Group, which has been used as a basis for the ISTSS 
guidelines.7 The systematic search strategy was conducted 
using Cochrane methodology, including trials up until 
2018. The search will be updated to include the period 
from the 1 January 2018 till the 11 of January 2021 using 
the same search strategy.

The search strategy will include screening major 
bibliographic databases, namely, PubMed, Embase, 
PsycINFO, PTSDpubs and CENTRAL (see online supple-
mental file 1). The searches will combine free and indexed 
terms indicative of PTSD, trauma, psychotherapy and 
pharmacotherapy. No restrictions will be placed on study 
setting or publication status, including poster abstracts 
and abstracts available from symposia. Past systematic 
reviews and meta- analyses focusing on psychotherapeutic 
and/or psychopharmacological PTSD interventions will 
be screened for any additional articles. Additionally, 
authors who are contacted for data will be asked to iden-
tify any additional unpublished literature. Duplicates 
will be removed. The titles and abstracts of all potential 
studies identified will be independently examined by two 
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members of the review team. The full publications will 
be screened independently by both reviewers. In the case 
where no full publication can be located, the authors will 
be contacted to provide further information. Any uncer-
tainty about study inclusion will be resolved by discussion 
with a third senior member of the review team.

Data collection
Senior authors of eligible trials will be contacted via 
email to request permission to use their participant- level 
data. Reminders will be sent after 1 month to the authors 
who did not respond. After five attempts to contact the 
senior author, two additional authors on the publication 
will be contacted. Four attempts will be made to contact 
the two additional authors. If no response is received by 
this point, the participant- level data will be considered 
unavailable. The aggregate data will be extracted from 
the publications for unavailable participant- level data. 
In the case where organisations (eg, drug companies) 
hold the rights to the data, these parties will be contacted 
directly. The collected data will be stored in the currently 
existing encrypted database at the VU Amsterdam. Once 
the datasets have been received, the variables will be stan-
dardised across the studies. Often the coding may not be 
clear (eg, missing value labels). In these cases, the missing 
information will be obtained from the primary authors 
through an iterative process.

Quality assessment
Two independent reviewers will use the Risk of Bias tool 
by the Cochrane Collaboration to evaluate included 
studies.118 Studies are scored as low, high or as unclear 
risk of bias for each of the six domains. These domains 
include (1) random sequence generation, (2) alloca-
tion concealment, (3) blinding of outcome assessors, 
(4) incomplete outcome data, (5) selective outcome 
reporting and (6) other bias.

Patient and public involvement
No patients will be directly involved

ANALYSIS
Statistical analyses will be conducted in STATA.130 After 
the initial data checks have been completed and the data-
sets have been standardised, individual datasets will be 
integrated into one large master dataset.

Conventional meta-analysis
It is unlikely that we will obtain participant- level data for 
all the included studies. Therefore, in case we are not able 
to include all eligible trials in our IPD- MA, we will first 
conduct a conventional MA to compare available with 
unavailable data which may bias the results of this IPD- 
MA. Data will be extracted from academic publications 
to compare the outcomes of the studies for which data 
were unavailable with the study data collected for this IPD 
MA. Effect sizes will be used to indicate the differences 
between comparison treatments. These effect sizes will be 

compared using a random- effects model because possible 
heterogeneity between studies is expected. To examine 
the amount of variation across studies due to heteroge-
neity, a standard χ2 test will be conducted. The degree 
of heterogeneity between studies will be assessed using 
the I2 statistic, which gives heterogeneity in percentages. 
A value of 0%, 50%, 75%, indicating no, low, moderate 
or high heterogeneity respectively.131 The 95% CI around 
I2 will be calculated. In cases where high heterogeneity 
is found, subgroup analyses and meta- regression will be 
conducted to explore possible causes of heterogeneity. A 
funnel plot will be used to assess small sample bias and 
publication bias. The estimated effect size after consid-
ering bias related to including studies with small samples 
will be conducted using Duval and Tweedie’s trim and 
fill procedure.132 Metaregression analyses will be run 
in STATA to examine differences in outcome between 
studies that contributed data and those that did not. The 
standardised effect sizes will be the dependent variable 
and a variable indicating whether data has or has not 
been shared by the authors, and other study characteris-
tics as the independent variables.

IPD meta-analysis
Primary PTSD outcome scales and timepoints in each trial 
will be selected based on information from publications 
and study authors. In cases where different PTSD outcome 
measures have been used, the scores will be converted into 
standardised z- scores to retain continuous scores of PTSD. 
The continuous PTSD scores will also be converted into 
response rates per individuals. Response will be defined as 
a symptom reduction of at least 50% from pretreatment to 
post treatment. This will allow the outcomes to be compared 
across studies and different PTSD outcome measures. 
Missing outcome data at the post- treatment assessment will 
be estimated using multiple imputation under the missing- 
at- random assumption.130 This will generate a 100 imputed 
data sets based on baseline PTSD symptoms scores, age, sex 
and group data. The new imputed data sets will include the 
observed and the imputed standardised PTSD symptoms 
scores for the missing values. Each will be analysed separately 
using the selected model, and the results will be averaged 
according to Rubin’s rules for multiple imputation.133 We will 
also conduct sensitivity analyses using only participants with 
complete data after treatment to examine whether there was 
a difference between those who dropped out of the RCTs and 
those who provided post- treatment data.

The one- stage IPD MA will then be conducted as it 
yields less biased estimates and has better performance 
in terms of power than a two- stage approach.134 We will 
merge all participant level data from all studies with 
participants nested within studies. We will calculate the 
standardised β coefficient for the examined comparisons. 
This estimate indicates how many SD the dependent 
variable (PTSD symptoms severity or the log OR of treat-
ment response) changes per SD increase in the predictor 
variable. Thus, the higher the β, the greater the effect 
of the predictor variable on the dependent variable. The 
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primary analysis will be twofold. First, we will analyse the 
effects of the interventions on PTSD symptom severity 
at the end of treatment using a multilevel mixed- effect 
linear regression (using a random intercepts model with 
a random effect for each trial and fixed effects for the 
intervention and the symptoms severity, using STATA’s 
mixed command). The post- treatment PTSD scores will 
be used as the dependent variable and trial arm condition 
(treatment vs control) as the independent variable, while 
controlling for baseline PTSD symptom severity.

Second, we will analyse the effects of the interventions 
on treatment response at the post- treatment assessment 
using a multilevel mixed- effect logistic regression (using 
a random intercepts model with a random effect for each 
trial and fixed effects for the intervention and the PTSD 
symptoms severity, using STATA’s melogit command). 
The response (yes or no) will be the dependent variable 
and condition the independent variable.

Third, we will run a two- stage IPD- MA to analyse the 
participant- level data separately in each study and then 
combine the estimates to calculate the pooled effect sizes 
(Hedges’ g) for PTSD symptom severity. A two- stage IPD- MA 
facilitates analysis standardisation across the included studies 
and estimation of outcomes that are not available in the 
published reports (eg, treatment response).135

We will calculate the OR of treatment response and 
numbers needed to treat, which will allow us to compare 
the results of the present MA with those reported in earlier 
MA. Two- stage IPD- MA will also allow us to examine the 
moderation effect of study- level variables. Thus, subgroup 
moderator analyses will be conducted using a mixed- effect 
model in which the random- effects model will be used to 
pool studies within subgroups, while between- subgroup 
differences will be tested as fixed effects. We will also 
run metaregression analyses to examine the association 
between treatment duration and treatment outcomes 
(severity of PTSD symptoms and treatment response).

Sensitivity analysis
Several sensitivity analyses will be conducted to examine the 
robustness of the IPD- MA findings. We will test whether avail-
able demographic and clinical characteristics moderated the 
effect of psychotherapy and pharmacotherapy interventions 
on PTSD outcomes (PTSD symptoms severity and treatment 
response). To examine moderators, we will add the inter-
action between each potential moderator and treatment 
outcome on PTSD severity into the multilevel mixed- effect 
linear regression model. We similarly will add the interaction 
between each potential moderator and treatment response 
into the multilevel mixed- effect logistic regression model. 
Each potential moderator will be included in a separate 
model as a main effect.

ETHICS AND DISSEMINATION
Specific ethics approval for an IPD- MA is not required 
as this study entails secondary analysis of existing anony-
mised data. Data collection and storage will follow the 

requirements set out in the European General Data 
Protection Regulation.136 Our findings will be published 
in peer- reviewed scientific publications. Before submis-
sion for publication, the articles from this study will be 
sent to all the authors who have contributed data. This 
will allow them to provide feedback and recommenda-
tions. Other than publishing the findings in academic 
journals, the results will be presented at international 
conferences related to the treatment of PTSD (such as 
the ISTSS and the European Society for Traumatic Stress 
Studies). We will also disseminate the findings through 
Vrije Universiteit Amersterdam and Stellenbosch Univer-
sity social media platforms.

DISCUSSION
Targeted allocation of treatment resources may contribute 
to that each patient gets appropriate and timely treatment. 
For this to be possible, we need to know which specific 
treatments are best for which people. By maximising 
statistical power and precision using IPD- MA, we can 
examine data that are rarely reported by primary studies, 
detect overall effects, and test moderators of treatment 
outcomes. This allows for a better understanding of the 
effects of patient level characteristics on PTSD outcomes, 
as well as greater precision in treatment decision- making. 
Thus, gaining insight into how patient- level character-
istics moderate PTSD severity outcomes and treatment 
dropout, can increase the likelihood that each patient 
gets the treatment that suits him/her most. This has the 
additional benefit of meeting unmet treatment needs. 
For example, if certain people benefit more (or as well) 
from community- based interventions or interventions 
carried out by non- professional helpers (task- shifting), 
then the resources for individual psychotherapy can be 
allocated to others who need it and who may not respond 
well to community- based interventions. This might be 
beneficial in low- middle- income countries where mental 
health resources were already very limited before the 
COVID- 19 pandemic.137 138 Potential limitations of this 
study are (1) the pooling of different types of therapies 
may lead to high heterogeneity between studies. These 
possible sources of heterogeneity will be investigated 
and discussed, (2) relevant moderators associated with 
PTSD outcomes may not be included in many studies, (3) 
inability to obtain participant level data for some studies 
at all, as there may be obstacles in gaining access to some 
of the datasets. However, like with a traditional MA, if the 
overall patterns are consistent, we may assume that the 
results of the IPD- MA are representative for all studies, 
and (4) pooling of interventions and control condi-
tions that may be very heterogeneous could result in a 
risk of bias in the included studies. The impact of these 
biases will be considered when we examine comparability 
between treatment groups by assessing subgroup effects 
and heterogeneity. This analysis will also explore whether 
moderators are specific to certain types of psychothera-
pies, in comparisons of different psychotherapies with 
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each other as well as in comparisons (of psychothera-
pies and pharmacotherapies, respectively) with control 
conditions (placebo, waitlist, care- as- usual, etc). Other 
sensitivity analyses may be necessary and will be deter-
mined after all accessible data have been collected and 
examined.

Author affiliations
1Department of Clinical, Neuro- and Developmental Psychology and World Health 
Organization Collaborating Center for Research and Dissemination of Psychological 
Interventions, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands
2Department of Psychiatry, Stellenbosch University, Cape Town, Western Cape, 
South Africa
3Division of Psychological Medicine and Clinical Neurosciences, Cardiff University, 
Cardiff, UK
4WHO Collaborating Centre for Research and Training In Mental Health and 
Service Evaluation, and Department of Neuroscience, Biomedicine, and Movement 
Sciences, Section of Psychiatry, University of Verona, Verona, Italy
5Department of Psychiatry, Faculty of Medicine & Health Sciences, Stellenbosch 
University, Cape Town, Western Cape, South Africa

Twitter Eirini Karyotaki @KaryotakiEirini

Contributors MS, SS, EK, and SLW conceptualised the study. SLW drafted the 
study protocol. MS, EK, SS, PC, JB and SLW critically revised the manuscript. The 
review team comprised SLW, DP, ABW and MS. SLW, MS, SS, EK, PC and JIB read 
and approved the final protocol. SLW is the guarantor of the review.

Funding This research is funded by the NRF- NUFFIC scholarship, grant number 
115977.

Competing interests None declared.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Simonne Lesley Wright http://orcid.org/0000-0003-3295-256X
Eirini Karyotaki http://orcid.org/0000-0002-0071-2599
Pim Cuijpers http://orcid.org/0000-0001-5497-2743

REFERENCES
 1 Kessler RC, Berglund P, Demler O, et al. Lifetime prevalence 

and age- of- onset distributions of DSM- IV disorders in the 
National comorbidity survey replication. Arch Gen Psychiatry 
2005;62:593–602.

 2 Kuester A, Niemeyer H, Knaevelsrud C. Internet- Based 
interventions for posttraumatic stress: a meta- analysis of 
randomized controlled trials. Clin Psychol Rev 2016;43:1–16.

 3 Edmondson D, Kronish IM, Shaffer JA, et al. Posttraumatic stress 
disorder and risk for coronary heart disease: a meta- analytic review. 
Am Heart J 2013;166:806–14.

 4 McCauley JL, Killeen T, Gros DF, et al. Posttraumatic stress 
disorder and co- occurring substance use disorders: advances in 
assessment and treatment. Clin Psychol 2012;19:283–304.

 5 Panagioti M, Gooding PA, Tarrier N. A meta- analysis of the 
association between posttraumatic stress disorder and 
suicidality: the role of comorbid depression. Compr Psychiatry 
2012;53:915–30.

 6 Rytwinski NK, Scur MD, Feeny NC, et al. The co- occurrence of 
major depressive disorder among individuals with posttraumatic 
stress disorder: a meta- analysis. J Trauma Stress 2013;26:299–309.

 7 International Society for Traumatic Stress Studies. ISTSS guidelines 
position paper on complex PTSD in adults, 2019. Available: https:// 
istss.org/getattachment/Treating-Trauma/New-ISTSS-Prevention- 
and-Treatment-Guidelines/ISTSS_CPTSD-Position-Paper-[Adults)_ 
FNL.pdf.aspx

 8 World Health Organization. Guidelines for the management of 
conditions specifically related to stress, 2013. Available: https://
www.who.int/mental_health/emergencies/stress_guidelines/en/

 9 National Institute for Health and Care Excellence. Post- Traumatic 
stress disorder: NICE guideline draft, 2018. Available: https://www. 
nice.org.uk/guidance/ng116/documents/draft-guideline-2

 10 American Psychological Association. Clinical practice guideline 
for the treatment of posttraumatic stress disorder, 2017. Available: 
https://www.apa.org/ptsd-guideline/

 11 Cusack K, Jonas DE, Forneris CA, et al. Psychological treatments 
for adults with posttraumatic stress disorder: a systematic review 
and meta- analysis. Clin Psychol Rev 2016;43:128–41.

 12 Schnurr PP. Focusing on trauma- focused psychotherapy for 
posttraumatic stress disorder. Curr Opin Psychol 2017;14:56–60.

 13 Acarturk C, Konuk E, Cetinkaya M, et al. The efficacy of eye 
movement desensitization and reprocessing for post- traumatic 
stress disorder and depression among Syrian refugees: results of a 
randomized controlled trial. Psychol Med 2016;46:2583–93.

 14 Bisson J, Andrew M. Psychological treatment of post- 
traumatic stress disorder (PTSD). Cochrane Database Syst Rev 
2007:CD003388.

 15 Karatzias T, Power K, Brown K, et al. A controlled comparison of 
the effectiveness and efficiency of two psychological therapies for 
posttraumatic stress disorder: eye movement desensitization and 
reprocessing vs. emotional freedom techniques. J Nerv Ment Dis 
2011;199:372–8.

 16 Nijdam MJ, Gersons BPR, Reitsma JB, et al. Brief eclectic 
psychotherapy v. eye movement desensitisation and reprocessing 
therapy for post- traumatic stress disorder: randomised controlled 
trial. Br J Psychiatry 2012;200:224–31.

 17 Lewis C, Roberts NP, Gibson S, et al. Dropout from psychological 
therapies for post- traumatic stress disorder (PTSD) in adults: 
systematic review and meta- analysis. Eur J Psychotraumatol 
2020;11:1709709.

 18 Gersons BP, Carlier IV, Lamberts RD, et al. Randomized clinical trial 
of brief eclectic psychotherapy for police officers with posttraumatic 
stress disorder. J Trauma Stress 2000;13:333–47.

 19 Lindauer RJL, Gersons BPR, van Meijel EPM, et al. Effects of 
brief eclectic psychotherapy in patients with posttraumatic stress 
disorder: randomized clinical trial. J Trauma Stress 2005;18:205–12.

 20 Schnyder U, Müller J, Maercker A, et al. Brief eclectic 
psychotherapy for PTSD: a randomized controlled trial. J Clin 
Psychiatry 2011;72:564–6.

 21 Nijdam MJ, van der Meer CAI, van Zuiden M, et al. Turning wounds 
into wisdom: posttraumatic growth over the course of two types 
of trauma- focused psychotherapy in patients with PTSD. J Affect 
Disord 2018;227:424–31.

 22 Nijdam MJ, Gersons BPR, Reitsma JB, et al. Brief eclectic 
psychotherapy V. eye movement desensitisation and reprocessing 
therapy for post- traumatic stress disorder: randomised controlled 
trial. Br J Psychiatry 2012;200:224–31.

 23 Butollo W, Karl R, König J, et al. A randomized controlled clinical 
trial of Dialogical exposure therapy versus cognitive processing 
therapy for adult outpatients suffering from PTSD after type I 
trauma in adulthood. Psychother Psychosom 2016;85:16–26.

 24 Monson CM, Schnurr PP, Resick PA, et al. Cognitive processing 
therapy for veterans with military- related posttraumatic stress 
disorder. J Consult Clin Psychol 2006;74:898–907.

 25 Resick PA, Nishith P, Weaver TL, et al. A comparison of 
cognitive- processing therapy with prolonged exposure and a 
waiting condition for the treatment of chronic posttraumatic 
stress disorder in female rape victims. J Consult Clin Psychol 
2002;70:867–79.

 26 Sloan DM, Marx BP, Lee DJ, et al. A brief exposure- based 
treatment vs cognitive processing therapy for posttraumatic stress 
disorder: a randomized noninferiority clinical trial. JAMA Psychiatry 
2018;75:233–9.

 27 Ehlers A, Clark DM, Hackmann A, et al. A randomized controlled 
trial of cognitive therapy, a self- help booklet, and repeated 

https://twitter.com/KaryotakiEirini
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3295-256X
http://orcid.org/0000-0002-0071-2599
http://orcid.org/0000-0001-5497-2743
http://dx.doi.org/10.1001/archpsyc.62.6.593
http://dx.doi.org/10.1016/j.cpr.2015.11.004
http://dx.doi.org/10.1016/j.ahj.2013.07.031
http://dx.doi.org/10.1111/cpsp.12006
http://dx.doi.org/10.1016/j.comppsych.2012.02.009
http://dx.doi.org/10.1002/jts.21814
https://istss.org/getattachment/Treating-Trauma/New-ISTSS-Prevention-and-Treatment-Guidelines/ISTSS_CPTSD-Position-Paper-[Adults)_FNL.pdf.aspx
https://istss.org/getattachment/Treating-Trauma/New-ISTSS-Prevention-and-Treatment-Guidelines/ISTSS_CPTSD-Position-Paper-[Adults)_FNL.pdf.aspx
https://istss.org/getattachment/Treating-Trauma/New-ISTSS-Prevention-and-Treatment-Guidelines/ISTSS_CPTSD-Position-Paper-[Adults)_FNL.pdf.aspx
https://istss.org/getattachment/Treating-Trauma/New-ISTSS-Prevention-and-Treatment-Guidelines/ISTSS_CPTSD-Position-Paper-[Adults)_FNL.pdf.aspx
https://www.who.int/mental_health/emergencies/stress_guidelines/en/
https://www.who.int/mental_health/emergencies/stress_guidelines/en/
https://www.nice.org.uk/guidance/ng116/documents/draft-guideline-2
https://www.nice.org.uk/guidance/ng116/documents/draft-guideline-2
https://www.apa.org/ptsd-guideline/
http://dx.doi.org/10.1016/j.cpr.2015.10.003
http://dx.doi.org/10.1016/j.copsyc.2016.11.005
http://dx.doi.org/10.1017/S0033291716001070
http://dx.doi.org/10.1002/14651858.CD003388.pub3
http://dx.doi.org/10.1097/NMD.0b013e31821cd262
http://dx.doi.org/10.1192/bjp.bp.111.099234
http://dx.doi.org/10.1080/20008198.2019.1709709
http://dx.doi.org/10.1023/A:1007793803627
http://dx.doi.org/10.1002/jts.20029
http://dx.doi.org/10.4088/JCP.10l06247blu
http://dx.doi.org/10.4088/JCP.10l06247blu
http://dx.doi.org/10.1016/j.jad.2017.11.031
http://dx.doi.org/10.1016/j.jad.2017.11.031
http://dx.doi.org/10.1192/bjp.bp.111.099234
http://dx.doi.org/10.1159/000440726
http://dx.doi.org/10.1037/0022-006X.74.5.898
http://dx.doi.org/10.1037//0022-006x.70.4.867
http://dx.doi.org/10.1001/jamapsychiatry.2017.4249


8 Wright SL, et al. BMJ Open 2022;12:e054830. doi:10.1136/bmjopen-2021-054830

Open access 

assessments as early interventions for posttraumatic stress 
disorder. Arch Gen Psychiatry 2003;60:1024–32.

 28 Ehlers A, Hackmann A, Grey N, et al. A randomized controlled 
trial of 7- day intensive and standard Weekly cognitive therapy for 
PTSD and emotion- focused supportive therapy. Am J Psychiatry 
2014;171:294–304.

 29 Bichescu D, Neuner F, Schauer M, et al. Narrative exposure therapy 
for political imprisonment- related chronic posttraumatic stress 
disorder and depression. Behav Res Ther 2007;45:2212–20.

 30 Hensel- Dittmann D, Schauer M, Ruf M, et al. Treatment of 
traumatized victims of war and torture: a randomized controlled 
comparison of narrative exposure therapy and stress inoculation 
training. Psychother Psychosom 2011;80:345–52.

 31 Jacob N, Neuner F, Maedl A, et al. Dissemination of psychotherapy 
for trauma spectrum disorders in postconflict settings: a 
randomized controlled trial in Rwanda. Psychother Psychosom 
2014;83:354–63.

 32 Asukai N, Saito A, Tsuruta N, et al. Efficacy of exposure therapy for 
Japanese patients with posttraumatic stress disorder due to mixed 
traumatic events: a randomized controlled study. J Trauma Stress 
2010;23:744–50.

 33 Foa EB, McLean CP, Zang Y, et al. 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 2018;319:354–64.

 34 Gray R, Budden- Potts D, Bourke F. Reconsolidation of traumatic 
memories for PTSD: a randomized controlled trial of 74 male 
veterans. Psychother Res 2019;29:621–39.

 35 Tylee DS, Gray R, Glatt SJ, et al. Evaluation of the reconsolidation 
of traumatic memories protocol for the treatment of PTSD: a 
randomized, wait- list- controlled trial. J Mil Veteran Fam Health 
2017;3:21–33.

 36 Gamito P, Oliveira J, Rosa P, et al. Ptsd elderly war veterans: a 
clinical controlled pilot study. Cyberpsychol Behav Soc Netw 
2010;13:43–8.

 37 McLay RN, Wood DP, Webb- Murphy JA, et al. A randomized, 
controlled trial of virtual reality- graded exposure therapy for post- 
traumatic stress disorder in active duty service members with 
combat- related post- traumatic stress disorder. Cyberpsychol Behav 
Soc Netw 2011;14:223–9.

 38 McLay RN, Baird A, Webb- Murphy J, et al. A randomized, head- 
to- head study of virtual reality exposure therapy for posttraumatic 
stress disorder. Cyberpsychol Behav Soc Netw 2017;20:218–24.

 39 Reger GM, Koenen- Woods P, Zetocha K, et al. Randomized 
controlled trial of prolonged exposure using imaginal exposure vs. 
virtual reality exposure in active duty soldiers with deployment- 
related posttraumatic stress disorder (PTSD). J Consult Clin Psychol 
2016;84:946–59.

 40 Bradshaw RA, McDonald MJ, Grace R, et al. A randomized clinical 
trial of observed and experiential integration (OEI): a simple, 
innovative intervention for affect regulation in clients with PTSD. 
Traumatology 2014;20:161–71.

 41 Ahmadi K, Hazrati M, Ahmadizadeh M, et al. Rem desensitization 
as a new therapeutic method for post- traumatic stress disorder: a 
randomized controlled trial. Acta Med Indones 2015;47:111–9.

 42 Barnes JB. Therapeutic processes in written exposure therapy and 
cognitive processing therapy. Newark, DE: University of Delaware, 
2017.

 43 Sloan DM, Marx BP, Bovin MJ, et al. Written exposure as an 
intervention for PTSD: a randomized clinical trial with motor vehicle 
accident survivors. Behav Res Ther 2012;50:627–35.

 44 Harris JI, Usset T, Voecks C, et al. Spiritually integrated care for 
PTSD: A randomized controlled trial of "Building Spiritual Strength". 
Psychiatry Res 2018;267:420–8.

 45 Church D, Yount G, Rachlin K, et al. Epigenetic effects of 
PTSD remediation in veterans using clinical emotional freedom 
techniques: a randomized controlled pilot study. Am J Health 
Promot 2018;32:112–22.

 46 Hoskins M, Pearce J, Bethell A, et al. Pharmacotherapy for post- 
traumatic stress disorder: systematic review and meta- analysis. Br 
J Psychiatry 2015;206:93–100.

 47 Van den Bos GR. APA dictionary of psychology. 2nd edn. 
Washington, DC: American Psychological Association, 2015.

 48 Connor KM, Sutherland SM, Tupler LA, et al. Fluoxetine in post- 
traumatic stress disorder. Randomised, double- blind study. Br J 
Psychiatry 1999;175:17–22.

 49 Davidson JRT, Connor KM, Hertzberg MA, et al. Maintenance 
therapy with fluoxetine in posttraumatic stress disorder: a 
placebo- controlled discontinuation study. J Clin Psychopharmacol 
2005;25:166–9.

 50 Hertzberg MA, Feldman ME, Beckham JC, et al. Lack of efficacy for 
fluoxetine in PTSD: a placebo controlled trial in combat veterans. 
Ann Clin Psychiatry 2000;12:101–5.

 51 Martenyi F, Soldatenkova V. Fluoxetine in the acute treatment 
and relapse prevention of combat- related post- traumatic 
stress disorder: analysis of the veteran group of a placebo- 
controlled, randomized clinical trial. Eur Neuropsychopharmacol 
2006;16:340–9.

 52 Hertzberg MA, Feldman ME, Beckham JC, et al. Lack of efficacy for 
fluoxetine in PTSD: a placebo controlled trial in combat veterans. 
Ann Clin Psychiatry 2000;12:101–5.

 53 Marshall RD, Beebe KL, Oldham M, et al. Efficacy and safety of 
paroxetine treatment for chronic PTSD: a fixed- dose, placebo- 
controlled study. Am J Psychiatry 2001;158:1982–8.

 54 Fani N, Kitayama N, Ashraf A, et al. Neuropsychological 
functioning in patients with posttraumatic stress disorder 
following short- term paroxetine treatment. Psychopharmacol Bull 
2009;42:53–68.

 55 Fani N, Ashraf A, Afzal N, et al. Increased neural response to 
trauma scripts in posttraumatic stress disorder following paroxetine 
treatment: a pilot study. Neurosci Lett 2011;491:196–201.

 56 Tucker P, Zaninelli R, Yehuda R, et al. Paroxetine in the treatment 
of chronic posttraumatic stress disorder: results of a placebo- 
controlled, flexible- dosage trial. J Clin Psychiatry 2001;62:860–8.

 57 Brady K, Pearlstein T, Asnis GM, et al. Efficacy and safety of 
sertraline treatment of posttraumatic stress disorder: a randomized 
controlled trial. JAMA 2000;283:1837–44.

 58 Davidson JR, Rothbaum BO, van der Kolk BA, et al. Multicenter, 
double- blind comparison of sertraline and placebo in the 
treatment of posttraumatic stress disorder. Arch Gen Psychiatry 
2001;58:485–92.

 59 Friedman MJ, Marmar CR, Baker DG, et al. Randomized, double- 
blind comparison of sertraline and placebo for posttraumatic 
stress disorder in a department of Veterans Affairs setting. J Clin 
Psychiatry 2007;68:711–20.

 60 Davidson JRT, Weisler RH, Butterfield MI, et al. Mirtazapine vs. 
placebo in posttraumatic stress disorder: a pilot trial. Biol Psychiatry 
2003;53:188–91.

 61 Davidson J, Rothbaum BO, Tucker P, et al. Venlafaxine extended 
release in posttraumatic stress disorder: a sertraline- and placebo- 
controlled study. J Clin Psychopharmacol 2006;26:259–67.

 62 Villarreal G, Hamner MB, Cañive JM, et al. Efficacy of quetiapine 
monotherapy in posttraumatic stress disorder: a randomized, 
placebo- controlled trial. Am J Psychiatry 2016;173:1205–12.

 63 Reich DB, Winternitz S, Hennen J, et al. A preliminary study of 
risperidone in the treatment of posttraumatic stress disorder related 
to childhood abuse in women. J Clin Psychiatry 2004;65:1601–6.

 64 Padala PR, Madison J, Monnahan M, et al. Risperidone 
monotherapy for post- traumatic stress disorder related to sexual 
assault and domestic abuse in women. Int Clin Psychopharmacol 
2006;21:275–80.

 65 Davidson J, Kudler H, Smith R, et al. Treatment of posttraumatic 
stress disorder with amitriptyline and placebo. Arch Gen Psychiatry 
1990;47:259–66.

 66 Kosten TR, Frank JB, Dan E, et al. Pharmacotherapy for 
posttraumatic stress disorder using phenelzine or imipramine. J 
Nerv Ment Dis 1991;179:366–70.

 67 Feder A, Parides MK, Murrough JW, et al. Efficacy of intravenous 
ketamine for treatment of chronic posttraumatic stress disorder: a 
randomized clinical trial. JAMA Psychiatry 2014;71:681–8.

 68 Hertzberg MA, Butterfield MI, Feldman ME, et al. A preliminary 
study of lamotrigine for the treatment of posttraumatic stress 
disorder. Biol Psychiatry 1999;45:1226–9.

 69 Katz RJ, Lott MH, Arbus P, et al. Pharmacotherapy of post- 
traumatic stress disorder with a novel psychotropic. Anxiety 
1994;1:169–74.

 70 Mathew SJ, Vythilingam M, Murrough JW, et al. A selective 
neurokinin- 1 receptor antagonist in chronic PTSD: a randomized, 
double- blind, placebo- controlled, proof- of- concept trial. Eur 
Neuropsychopharmacol 2011;21:221–9.

 71 Stein MB, Kline NA, Matloff JL. Adjunctive olanzapine for SSRI- 
resistant combat- related PTSD: a double- blind, placebo- controlled 
study. Am J Psychiatry 2002;159:1777–9.

 72 Connor KM, Davidson JRT, Weisler RH, et al. Tiagabine for 
posttraumatic stress disorder: effects of open- label and 
double- blind discontinuation treatment. Psychopharmacology 
2006;184:21–5.

 73 Tucker P, Trautman RP, Wyatt DB, et al. Efficacy and safety of 
topiramate monotherapy in civilian posttraumatic stress disorder: 
a randomized, double- blind, placebo- controlled study. J Clin 
Psychiatry 2007;68:201–6.

http://dx.doi.org/10.1001/archpsyc.60.10.1024
http://dx.doi.org/10.1176/appi.ajp.2013.13040552
http://dx.doi.org/10.1016/j.brat.2006.12.006
http://dx.doi.org/10.1159/000327253
http://dx.doi.org/10.1159/000365114
http://dx.doi.org/10.1002/jts.20589
http://dx.doi.org/10.1001/jama.2017.21242
http://dx.doi.org/10.1080/10503307.2017.1408973
http://dx.doi.org/10.3138/jmvfh.4120
http://dx.doi.org/10.1089/cyber.2009.0237
http://dx.doi.org/10.1089/cyber.2011.0003
http://dx.doi.org/10.1089/cyber.2011.0003
http://dx.doi.org/10.1089/cyber.2016.0554
http://dx.doi.org/10.1037/ccp0000134
http://dx.doi.org/10.1037/h0099401
http://www.ncbi.nlm.nih.gov/pubmed/26260553
http://dx.doi.org/10.1016/j.brat.2012.07.001
http://dx.doi.org/10.1016/j.psychres.2018.06.045
http://dx.doi.org/10.1177/0890117116661154
http://dx.doi.org/10.1177/0890117116661154
http://dx.doi.org/10.1192/bjp.bp.114.148551
http://dx.doi.org/10.1192/bjp.bp.114.148551
http://dx.doi.org/10.1192/bjp.175.1.17
http://dx.doi.org/10.1192/bjp.175.1.17
http://dx.doi.org/10.1097/01.jcp.0000155817.21467.6c
http://dx.doi.org/10.3109/10401230009147096
http://dx.doi.org/10.1016/j.euroneuro.2005.10.007
http://dx.doi.org/10.1023/a:1009076231175
http://dx.doi.org/10.1176/appi.ajp.158.12.1982
http://www.ncbi.nlm.nih.gov/pubmed/19204651
http://dx.doi.org/10.1016/j.neulet.2011.01.037
http://dx.doi.org/10.4088/jcp.v62n1105
http://dx.doi.org/10.1001/jama.283.14.1837
http://dx.doi.org/10.1001/archpsyc.58.5.485
http://dx.doi.org/10.4088/jcp.v68n0508
http://dx.doi.org/10.4088/jcp.v68n0508
http://dx.doi.org/10.1016/s0006-3223(02)01411-7
http://dx.doi.org/10.1097/01.jcp.0000222514.71390.c1
http://dx.doi.org/10.1176/appi.ajp.2016.15070967
http://dx.doi.org/10.4088/jcp.v65n1204
http://dx.doi.org/10.1097/00004850-200609000-00005
http://dx.doi.org/10.1001/archpsyc.1990.01810150059010
http://dx.doi.org/10.1097/00005053-199106000-00011
http://dx.doi.org/10.1097/00005053-199106000-00011
http://dx.doi.org/10.1001/jamapsychiatry.2014.62
http://dx.doi.org/10.1016/s0006-3223(99)00011-6
http://dx.doi.org/10.1002/anxi.3070010404
http://dx.doi.org/10.1016/j.euroneuro.2010.11.012
http://dx.doi.org/10.1016/j.euroneuro.2010.11.012
http://dx.doi.org/10.1176/appi.ajp.159.10.1777
http://dx.doi.org/10.1007/s00213-005-0265-3
http://dx.doi.org/10.4088/jcp.v68n0204
http://dx.doi.org/10.4088/jcp.v68n0204


9Wright SL, et al. BMJ Open 2022;12:e054830. doi:10.1136/bmjopen-2021-054830

Open access

 74 Lee DJ, Schnitzlein CW, Wolf JP, et al. Psychotherapy versus 
pharmacotherapy for posttraumatic stress disorder: systemic review 
and meta- analyses to determine first- line treatments. Depress 
Anxiety 2016;33:792–806.

 75 Smajkic A, Weine S, Djuric- Bijedic Z, et al. Sertraline, paroxetine, 
and venlafaxine in refugee posttraumatic stress disorder with 
depression symptoms. J Trauma Stress 2001;14:445–52.

 76 Sonne SC, Waldrop A, Back S. Paxil Cr versus placebo in the 
treatment of outpatients with comorbid PTSD and substance 
dependence. Proceedings of the 68th Annual Scientific Meeting of 
the College on Problems of Drug Dependence. Scottsdale, Arizona: 
USA, 2006.

 77 Bradley R, Greene J, Russ E, et al. A multidimensional 
meta- analysis of psychotherapy for PTSD. Am J Psychiatry 
2005;162:214–27.

 78 Macedo T, Barbosa M, Rodrigues H, et al. Does CBT have lasting 
effects in the treatment of PTSD after one year of follow- up? A 
systematic review of randomized controlled trials. Trends Psychiatry 
Psychother 2018;40:352–9.

 79 Dzau VJ, Ginsburg GS. Realizing the full potential of precision 
medicine in health and health care. JAMA 2016;316:1659–60.

 80 Manrai AK, Patel CJ, Ioannidis JPA. In the era of precision medicine 
and big data, who is normal? JAMA 2018;319:1981–2.

 81 Başoglu M, Salcioglu E, Livanou M. A randomized controlled study 
of single- session behavioural treatment of earthquake- related post- 
traumatic stress disorder using an earthquake simulator. Psychol 
Med 2007;37:203–13.

 82 Ivarsson D, Blom M, Hesser H, et al. Guided internet- delivered 
cognitive behavior therapy for post- traumatic stress disorder: a 
randomized controlled trial. Internet Interv 2014;1:33–40.

 83 Karatzias A, Power K, McGoldrick T, et al. Predicting treatment 
outcome on three measures for post- traumatic stress disorder. Eur 
Arch Psychiatry Clin Neurosci 2007;257:40–6.

 84 Lewis CE, Farewell D, Groves V, et al. Internet- Based guided 
self- help for posttraumatic stress disorder (PTSD): randomized 
controlled trial. Depress Anxiety 2017;34:555–65.

 85 Başoğlu M, Livanou M, Salcioğlu E, et al. A brief behavioural 
treatment of chronic post- traumatic stress disorder in earthquake 
survivors: results from an open clinical trial. Psychol Med 
2003;33:647–54.

 86 Blanchard EB, Hickling EJ, Devineni T, et al. A controlled evaluation 
of cognitive behavioural therapy for posttraumatic stress in motor 
vehicle accident survivors. Behav Res Ther 2003;41:79–96.

 87 Galovski TE, Blain LM, Mott JM, et al. Manualized therapy for 
PTSD: flexing the structure of cognitive processing therapy. J 
Consult Clin Psychol 2012;80:968–81.

 88 Haagen JFG, Ter Heide FJJ, Mooren TM, et al. Predicting post- 
traumatic stress disorder treatment response in refugees: multilevel 
analysis. Br J Clin Psychol 2017;56:69–83.

 89 Wilson SA, Becker LA, Tinker RH. Eye movement desensitization 
and reprocessing (EMDR) treatment for psychologically traumatized 
individuals. J Consult Clin Psychol 1995;63:928–37.

 90 Krakow B, Hollifield M, Schrader R, et al. A controlled study 
of imagery rehearsal for chronic nightmares in sexual assault 
survivors with PTSD: a preliminary report. J Trauma Stress 
2000;13:589–609.

 91 Rizvi SL, Vogt DS, Resick PA. Cognitive and affective predictors of 
treatment outcome in cognitive processing therapy and prolonged 
exposure for posttraumatic stress disorder. Behav Res Ther 
2009;47:737–43.

 92 Schnurr PP, Friedman MJ, Engel CC, et al. Cognitive behavioral 
therapy for posttraumatic stress disorder in women: a randomized 
controlled trial. JAMA 2007;297:820–30.

 93 Spence J, Titov N, Dear BF, et al. Randomized controlled trial of 
internet- delivered cognitive behavioral therapy for posttraumatic 
stress disorder. Depress Anxiety 2011;28:541–50.

 94 Başoğlu M, Salcioğlu E, Livanou M, et al. Single- session behavioral 
treatment of earthquake- related posttraumatic stress disorder: 
a randomized waiting list controlled trial. J Trauma Stress 
2005;18:1–11.

 95 Cloitre M, Koenen KC, Cohen LR, et al. Skills training in affective 
and interpersonal regulation followed by exposure: a phase- based 
treatment for PTSD related to childhood abuse. J Consult Clin 
Psychol 2002;70:1067–74.

 96 Stirman SW, Gutner CA, Suvak MK, et al. Homework completion, 
patient characteristics, and symptom change in cognitive 
processing therapy for PTSD. Behav Ther 2018;49:741–55.

 97 Hagenaars MA, van Minnen A, Hoogduin KAL. The impact of 
dissociation and depression on the efficacy of prolonged exposure 
treatment for PTSD. Behav Res Ther 2010;48:19–27.

 98 van Minnen A, Wessel I, Dijkstra T, et al. Changes in PTSD patients' 
narratives during prolonged exposure therapy: a replication and 
extension. J Trauma Stress 2002;15:255–8.

 99 Olatunji BO, Ciesielski BG, Tolin DF. Fear and loathing: a meta- 
analytic review of the specificity of anger in PTSD. Behav Ther 
2010;41:93–105.

 100 Zandberg LJ, Rosenfield D, McLean CP, et al. Concurrent treatment 
of posttraumatic stress disorder and alcohol dependence: 
predictors and moderators of outcome. J Consult Clin Psychol 
2016;84:43–56.

 101 Wittmann L, Schnyder U, Büchi S. Prism (pictorial representation 
of illness and self measure): a new method for the assessment of 
suffering after trauma. J Trauma Stress 2012;25:94–7.

 102 Bisson JI, Roberts NP, Andrew M, et al. Psychological therapies for 
chronic post- traumatic stress disorder (PTSD) in adults. Cochrane 
Database Syst Rev 2013:CD003388.

 103 Jonas DE, Cusack K, Forneris CA. Psychological and 
pharmacological treatments for adults with posttraumatic stress 
disorder (PTSD). In: Comparative effectiveness review No. 92. US 
Agency for Healthcare Research and Quality, 2013.

 104 Hembree EA, Foa EB, Dorfan NM, et al. Do patients drop out 
prematurely from exposure therapy for PTSD? J Trauma Stress 
2003;16:555–62.

 105 Steenkamp MM, Litz BT, Hoge CW, et al. Psychotherapy for 
military- related PTSD: a review of randomized clinical trials. JAMA 
2015;314:489–500.

 106 Imel ZE, Laska K, Jakupcak M, et al. Meta- Analysis of dropout in 
treatments for posttraumatic stress disorder. J Consult Clin Psychol 
2013;81:394–404.

 107 Mohamed S, Rosenheck RA. Pharmacotherapy of PTSD in the U.S. 
department of Veterans Affairs: diagnostic- and symptom- guided 
drug selection. J Clin Psychiatry 2008;69:959–65.

 108 Krystal JH, Davis LL, Neylan TC, et al. It is time to address the 
crisis in the pharmacotherapy of posttraumatic stress disorder: a 
consensus statement of the PTSD psychopharmacology Working 
group. Biol Psychiatry 2017;82:e51–9.

 109 Rothmore J. Antidepressant- Induced sexual dysfunction. Med J 
Aust 2020;212:329–34.

 110 Serretti A, Chiesa A. Treatment- emergent sexual dysfunction related 
to antidepressants: a meta- analysis. J Clin Psychopharmacol 
2009;29:259–66.

 111 Taylor MJ, Rudkin L, Bullemor- Day P, et al. Strategies for managing 
sexual dysfunction induced by antidepressant medication. 
Cochrane Database Syst Rev 2013;5:CD003382.

 112 Carey P, Suliman S, Ganesan K, et al. Olanzapine monotherapy 
in posttraumatic stress disorder: efficacy in a randomized, 
double- blind, placebo- controlled study. Hum Psychopharmacol 
2012;27:386–91.

 113 Taylor DM, Barnes TRE, Young AH. The maudsley prescribing 
guidelines in psychiatry. 13th edn. London: Wiley Blackwell, 2018.

 114 Green B. Prazosin in the treatment of PTSD. J Psychiatr Pract 
2014;20:253–9.

 115 Tierney JF, Vale C, Riley R, et al. Individual participant data (IPD) 
meta- analyses of randomised controlled trials: guidance on their 
use. PLoS Med 2015;12:e1001855.

 116 Karyotaki E, Riper H, Twisk J, et al. Efficacy of self- guided Internet- 
based cognitive behavioral therapy in the treatment of depressive 
symptoms: a meta- analysis of individual participant data. JAMA 
Psychiatry 2017;74:351–9.

 117 Tanner- Smith EE, Grant S. Meta- Analysis of complex interventions. 
Annu Rev Public Health 2018;39:135–51.

 118 Higgins JPT, Altman DG, Sterne JAC. Assessing risk of bias in 
included studies. In: Higgins JP, Green S, eds. Cochrane Handbook 
for systematic reviews of interventions: version 5.1.0. London, 
England: The Cochrane Collaboration, 2011.

 119 Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for 
systematic review and meta- analysis protocols (PRISMA- P) 2015 
statement. Syst Rev 2015;4:1.

 120 Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for 
systematic review and meta- analysis protocols (PRISMA- P) 2015: 
elaboration and explanation. BMJ 2015;349:g7647.

 121 Weathers FW, Litz BT, Keane TM. The PTSD checklist for DSM- 5 
(PCL- 5). National Center for PTSD, 2013. Available: www.ptsd.va. 
gov

 122 American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders. 3rd ed. Washington, DC: American Psychiatric 
Association, 1980.

 123 American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders. 3rd edn. Washington, DC: American Psychiatric 
Association, 1987.

http://dx.doi.org/10.1002/da.22511
http://dx.doi.org/10.1002/da.22511
http://dx.doi.org/10.1023/A:1011177420069
http://dx.doi.org/10.1176/appi.ajp.162.2.214
http://dx.doi.org/10.1590/2237-6089-2017-0153
http://dx.doi.org/10.1590/2237-6089-2017-0153
http://dx.doi.org/10.1001/jama.2016.14117
http://dx.doi.org/10.1001/jama.2018.2009
http://dx.doi.org/10.1017/S0033291706009123
http://dx.doi.org/10.1017/S0033291706009123
http://dx.doi.org/10.1016/j.invent.2014.03.002
http://dx.doi.org/10.1007/s00406-006-0682-2
http://dx.doi.org/10.1007/s00406-006-0682-2
http://dx.doi.org/10.1002/da.22645
http://dx.doi.org/10.1017/s0033291703007360
http://dx.doi.org/10.1016/s0005-7967(01)00131-0
http://dx.doi.org/10.1037/a0030600
http://dx.doi.org/10.1037/a0030600
http://dx.doi.org/10.1111/bjc.12121
http://dx.doi.org/10.1037//0022-006x.63.6.928
http://dx.doi.org/10.1023/A:1007854015481
http://dx.doi.org/10.1016/j.brat.2009.06.003
http://dx.doi.org/10.1001/jama.297.8.820
http://dx.doi.org/10.1002/da.20835
http://dx.doi.org/10.1002/jts.20011
http://dx.doi.org/10.1037//0022-006x.70.5.1067
http://dx.doi.org/10.1037//0022-006x.70.5.1067
http://dx.doi.org/10.1016/j.beth.2017.12.001
http://dx.doi.org/10.1016/j.brat.2009.09.001
http://dx.doi.org/10.1023/A:1015263513654
http://dx.doi.org/10.1016/j.beth.2009.01.004
http://dx.doi.org/10.1037/ccp0000052
http://dx.doi.org/10.1002/jts.20710
http://dx.doi.org/10.1002/14651858.CD003388.pub4
http://dx.doi.org/10.1002/14651858.CD003388.pub4
http://dx.doi.org/10.1023/B:JOTS.0000004078.93012.7d
http://dx.doi.org/10.1001/jama.2015.8370
http://dx.doi.org/10.1037/a0031474
http://dx.doi.org/10.4088/jcp.v69n0611
http://dx.doi.org/10.1016/j.biopsych.2017.03.007
http://dx.doi.org/10.5694/mja2.50522
http://dx.doi.org/10.5694/mja2.50522
http://dx.doi.org/10.1097/JCP.0b013e3181a5233f
http://dx.doi.org/10.1002/14651858.CD003382.pub3
http://dx.doi.org/10.1002/hup.2238
http://dx.doi.org/10.1097/01.pra.0000452561.98286.1e
http://dx.doi.org/10.1371/journal.pmed.1001855
http://dx.doi.org/10.1001/jamapsychiatry.2017.0044
http://dx.doi.org/10.1001/jamapsychiatry.2017.0044
http://dx.doi.org/10.1146/annurev-publhealth-040617-014112
http://dx.doi.org/10.1186/2046-4053-4-1
http://dx.doi.org/10.1136/bmj.g7647
www.ptsd.va.gov
www.ptsd.va.gov


10 Wright SL, et al. BMJ Open 2022;12:e054830. doi:10.1136/bmjopen-2021-054830

Open access 

 124 American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders. 4th edn. Washington, DC: American Psychiatric 
Association, 2000.

 125 American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders. 5th edn, 2013.

 126 World Health Organization. ICD- 9 clinical descriptions and 
diagnostic guidelines. Geneva, Switzerland: World Health 
Organization, 1979.

 127 World Health Organization. Icd- 10 classifications of mental 
and behavioural disorder: clinical descriptions and diagnostic 
guidelines. Geneva, Switzerland: World Health Organization, 
1992.

 128 World Health Organization. International classification of diseases 
for mortality and morbidity statistics. 11th edn, 2018. https://icd. 
who.int/browse11/l-m/en

 129 Richardson JD, Ketcheson F, King L, et al. Psychiatric 
comorbidity pattern in treatment- seeking veterans. Psychiatry Res 
2017;258:488–93.

 130 StataCorp LP. Stata Statistical Software: Release 13 [program. 
College Station, TX: StataCorp LP, 2015.

 131 Higgins JPT, Thompson SG, Deeks JJ, et al. Measuring 
inconsistency in meta- analyses. BMJ 2003;327:557–60.

 132 Duval S, Tweedie R. Trim and fill: a simple funnel- plot- based 
method of testing and adjusting for publication bias in meta- 
analysis. Biometrics 2000;56:455–63. -.

 133 Rubin DB. Multiple imputation for nonresponse in surveys. New 
York: Wiley, 1987.

 134 Bower P, Kontopantelis E, Sutton A, et al. Influence of initial severity 
of depression on effectiveness of low intensity interventions: meta- 
analysis of individual patient data. BMJ 2013;346:f540.

 135 Riley RD, Steyerberg EW. Meta- Analysis of a binary outcome using 
individual participant data and aggregate data. Res Synth Methods 
2010;1:2–19.

 136 Regulation (EU) 2016/679 of the European Parliament and of the 
Council of 27 April 2016 on the protection of natural persons 
with regard to the processing of personal data and on the free 
movement of such data, and repealing directive 95/46/EC (General 
data protection regulation).

 137 Endale T, Qureshi O, Ryan GK, et al. Barriers and drivers to 
capacity- building in global mental health projects. Int J Ment Health 
Syst 2020;14:89.

 138 Kola L, Kohrt BA, Hanlon C, et al. COVID- 19 mental health impact 
and responses in low- income and middle- income countries: 
reimagining global mental health. Lancet Psychiatry 2021;8:535–50.

https://icd.who.int/browse11/l-m/en
https://icd.who.int/browse11/l-m/en
http://dx.doi.org/10.1016/j.psychres.2017.08.091
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1111/j.0006-341X.2000.00455.x
http://dx.doi.org/10.1136/bmj.f540
http://dx.doi.org/10.1002/jrsm.4
http://dx.doi.org/10.1186/s13033-020-00420-4
http://dx.doi.org/10.1186/s13033-020-00420-4
http://dx.doi.org/10.1016/S2215-0366(21)00025-0

	Protocol for individual participant data meta-analysis of interventions for post-traumatic stress
	Abstract
	Introduction
	Methods
	Eligibility criteria
	Types of studies
	Type of participants
	Types of interventions
	Comparison groups
	Types of outcome measures
	Types of predictor/moderator variables
	Timing of outcome assessments

	Search methods for identification of studies
	Data collection
	Quality assessment
	Patient and public involvement

	Analysis
	Conventional meta-analysis
	IPD meta-analysis
	Sensitivity analysis

	Ethics and dissemination
	Discussion
	References


