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Background
Attention on harmful effects of psychological interventions for
adult post-traumatic stress disorder (PTSD) has increased, yet a
comprehensive meta-analysis is lacking.

Aims
To summarise incidences and relative risks of deterioration,
adverse events (AEs) and serious adverse events (SAEs) in trials
of psychological interventions for adult PTSD.

Method
We searched MEDLINE, PsycInfo, Web of Science and PTSDpubs
from inception to 21 April 2022 for sufficiently large (n≥ 20)
randomised controlled trials (RCTs) reporting on the incidence of
harms.

Results
We included 56 RCTs (4230 patients). Incidences of harms were
generally low (0–5%). Psychological interventions were asso-
ciated with decreased risk of deterioration relative to passive
(RR = 0.21, 95% CI 0.15–0.28) and active control conditions
(RR = 0.36, 95% CI 0.14–0.92). Decreased risk was even more
pronounced in sensitivity analyses on trials exclusively delivering
treatments face to face. When compared with other psycho-
logical interventions, trauma-focused cognitive–behavioural
therapy (TF-CBT) was associated with decreased risk of SAEs

(RR = 0.54, 95% CI 0.31–0.95) and with no differential risk of
deterioration and AEs.

Conclusions
The current evidence base suggests that psychological inter-
ventions are safe for most adults with PTSD. In none of the
analyses were psychological interventions associated with an
increased risk of harm comparedwith control conditions. TF-CBT
was found at least as safe as other psychological interventions.
Individual face-to-face delivery might be the safest delivery for-
mat. However, more data are needed to draw firmer conclu-
sions. We encourage research teams to routinely and thoroughly
assess and report the incidence of harms and their causes.
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Post-traumatic stress disorder (PTSD) is a common, severe and
potentially chronic mental disorder that places a large burden on
affected individuals and society at large.1,2 Psychological interven-
tions are the first-line treatment recommendation for adult PTSD
in international treatment guidelines.3 Over the past four decades,
dozens of randomised controlled trials (RCTs) have accumulated
and meta-analytic summaries robustly attested to the general treat-
ment efficacy of psychological interventions for adult PTSD.4–7

However, efficacy estimates in meta-analyses are based on compar-
isons at the group level. Therefore an intervention that has been
found effective overall may nevertheless have no effect or even
harmful effects for single individuals. Harmful effects may
concern the condition at hand (e.g. deterioration of PTSD) or
they may concern adverse events (AEs) or serious adverse events
(SAEs) during treatment irrespective of improvement, stagnation
or exacerbation of the targeted condition. Unlike research on
pharmacotherapy for adults with PTSD, where potential harms
are frequently monitored and reported,8–10 research on psychother-
apy for PTSD has ignored potential harms for a long time;11 this is a
pattern that is evident in psychotherapy research more generally
(i.e. across mental disorders).12–15 However, various studies have
underscored the relevance of investigating potential harms in clin-
ical trials on psychological treatments. For instance, one study
found that about 93% of individuals treated with psychotherapy

for obsessive–compulsive disorder reported experiencing at least
one adverse event during treatment.16 Another study found that
about 5% of patients with common mental disorders reported
long-lasting harmful effects induced by psychological treatment.17

Two meta-analyses of harmful effects of psychological treatments
for depression in RCTs found that 5% of individuals randomised
to psychotherapy experienced worse depressive symptomatology
after treatment determination18 and that the risk of deterioration
in those treated with psychotherapy was 61% lower relative to
those randomised to control conditions.19 Potential harmful
effects of psychological interventions for adult PTSD have also
been increasingly investigated in recent years.11,20–24 In their
meta-analysis, Cusack et al (2016)25 reported that a substantial
minority of included trials (27%) reported on the incidence of
harms during psychological treatments for adult PTSD. Similarly,
Forman-Hoffman et al (2018)26 reported on the amount of trials
reporting various kinds of adverse event, such as suicide attempts,
suicidal ideation or self-harmful behaviours, in their comprehensive
systematic review on the evidence base for psychotherapeutic and
psychopharmacological treatments. However, only one of the previ-
ous systematic reviews and meta-analyses quantitatively sum-
marised the incidence of harms. Jayawickreme et al (2014)11

summarised four RCTs on prolonged exposure therapy for adult
PTSD and found that none of the participants treated with
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prolonged exposure experienced clinically significant deterioration
of PTSD symptoms from pre- to post-treatment, whereas 8.1% of
participants in the waiting list conditions did. Consequently, the
authors concluded that prolonged exposure is not only an effica-
cious treatment for adult PTSD but also safe as it reduces the risk
of deterioration compared with delaying treatment. To the best of
our knowledge, meta-analyses on the incidences of AEs and SAEs
are yet lacking.

Against this background, we conducted the first comprehensive
meta-analysis summarising the incidences of various kinds of harm
(deterioration, AEs and SAEs) in the literature of RCTs on the effi-
cacy of psychological treatments for adult PTSD. Since harmsmight
occur unrelated to treatment, we also calculated the relative risks
(RR) compared with passive control conditions as a proxy for the
naturalistic incidence of harms and compared with active control
conditions to control for effects not related to PTSD treatment. In
the light of the above-mentioned previous findings,11 we hypothe-
sised that psychological treatments would be safer than control con-
ditions. That is, we hypothesised that these would be associated with
lower incidences and risks of deterioration, AEs and SAEs. We also
investigated whether incidences of harms differed across different
families of psychological intervention.

Method

Registration and study protocol

We pre-registered the aims and methods of the present work in the
PROSPERO database (CRD42020206290, http://www.crd.york.ac.
uk/prospero) and followed PRISMA guidelines.27 Two independent
raters conducted the literature search and data extractions.
Discrepancies were discussed in regular discussions among all
authors. We formulated the main research question describing the
Population, Intervention, Comparison, Outcome and Study
design (PICOS) as follows: in patients with PTSD (P), are psycho-
logical interventions (I), compared with passive and active control
conditions (C), associated with lower rates/risk of deterioration of
PTSD symptoms, AEs and SAEs (O) in RCTs (S)? Whenever pos-
sible, we also compared the safety profile among different families
of psychological intervention. The PRISMA-P checklist can be
found in Supplement 1 of the supplementary material, available at
https://doi.org/10.1192/bjp.2022.111 .

Ethics approval was not required for this meta-analysis as no
new data were collected.

Identification and selection of studies

Trials were included if they met the following inclusion criteria: (a)
participant allocation was randomised (i.e. the trial was an RCT);
(b) a psychological intervention was compared with at least one
passive control condition, active control condition or psychological
intervention from another treatment family (see below); (c) PTSD
was the primary diagnosis and treatment target; (d) at least 70%
of participants were diagnosed with PTSD at baseline on the basis
of a clinical interview;4,5 (e) total n≥ 20 (i.e. n≥ 10 per condition);
and (f) the sample was mostly adult (i.e. mean ≥18 years old). Trials
were excluded if they either (a) failed to report on any harms (i.e.
deterioration, AEs & SAEs) or (b) exclusively involved participants
with a comorbidity of PTSD and substance use disorders or trau-
matic brain injury.4 Other comorbidities were allowed provided
that inclusion criterion (c) was met. For the timespan from database
inception to 22 September 2020, we relied on our previous work.4

For the timespan thereafter and up until 21 April 2022 we per-
formed a new systematic literature search utilising a similar but
broader search strategy. In brief, we searched MEDLINE,

PsycInfo, Web of Science and PTSDpubs using various search
terms for PTSD and treatment, including the American
Psychological Association’s Thesaurus of Psychological Index
Terms and Medical Subject Headings (MeSH) terms in multi-field
searches. The full search string for each database can be found in
Supplement 2. We did not apply any language restrictions. We also
systematically reviewed 176 related review articles (Supplement 3)
for further eligible trials, as well as the reference lists of included
trials and the Veterans Affairs (VA) trial repository. Given the focus
of the current analysis, we excluded trials that failed to report on
any harms, which explains the significantly lower number of included
trials in the present work compared with our previous work.4

Risk of bias assessment

Risk of bias of included trials was assessed using eight dichotomous
quality criteria based on the Cochrane Collaboration criteria for
assessing the methodological validity of clinical trials28 and authori-
tative criteria for empirically supported psychological interven-
tions.29 Trials received a score (versus no score) when: (a) the
entire sample met diagnostic criteria for PTSD at baseline, (b) the
treatment was manual-based, (c) therapists were trained or had
extensive experienced with the manual, (d) the treatment integrity
was formally checked, (e) intention-to-treat (ITT) results were
reported, (f) n≥ 50, (g) the randomisation was performed by an
independent party and (g) outcome evaluators were masked
(‘blinded’) (self-report-based outcome assessment also received a
positive score). Thus, trials could yield a quality sum score
between 0 and 8. This scale has been used repeatedly in meta-ana-
lyses on efficacy to assess risk of bias.4,30

Coding of trial characteristics

We divided treatment conditions into four categories: trauma-
focused cognitive–behavioural therapy (TF-CBT), eye movement
desensitisation and reprocessing (EMDR), trauma-focused other
interventions (tf-Other, e.g. imagery rehearsal therapy) and non-
trauma-focused other interventions (non-tf-Other, e.g. present-
centred therapy). Control conditions were divided into either
passive control conditions (e.g. waiting lists) or active control con-
ditions (e.g. care as usual). See the first column of Supplement 4 for
all categorisations. To avoid data dependencies in the overarching
analysis (i.e. across psychological interventions) we had to choose
for one comparison in multi-armed trials. In these cases, the main
comparison as indicated by the original authors of the respective
RCT was prioritised. For all trials we extracted general study char-
acteristics such as the definition of harms or PTSD measure used,
the country in which the study was conducted or the type(s) of
trauma, as well as relevant information for the moderator and sen-
sitivity analyses (see below).

Coding of outcomes and potential moderators

Some trials failed to specify their definition of deterioration.31,32

Since unsystematic assessments of harms may substantially bias
meta-analytic results, we only included trials giving a quantitative
definition of deterioration. Deterioration was defined as exacerba-
tion of PTSD between two assessment points (i.e. post-treatment
versus pre-treatment assessment, and follow-up versus pre-treat-
ment assessment) and not continuously during treatment (e.g.
from the first to the second session) in all but one trial. That trial
assessed PTSD exacerbations continuously throughout the treat-
ment (i.e. session by session).33 Since these operationalisations
differ and incidences are likely to differ as a consequence, we also
performed sensitivity analyses without the mentioned study. It is
noteworthy that symptom exacerbations early in treatment are
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quite common in psychological interventions such as exposure-
based treatments but research suggests that symptom worsening
at this stage is not associated with worse treatment outcomes.34 In
terms of adverse effects, we distinguished between AEs (i.e. involv-
ing aversive but non-lethal states such as increased severity of a
comorbid mental disorder) and SAEs (i.e. involving potentially
lethal states such as acute suicidality) and analysed these separately
as recommended.13 Furthermore, we extracted all information on
reported (potential) causes of harms in an effort to quantitatively
summarise the extent to which harms were deemed treatment-
related versus treatment-unrelated. Our main focus was on harms
during treatment (i.e. between the pre- and post-treatment assess-
ments). However, some trials also reported on the incidence of
harms between the pre-treatment and follow-up assessments,
which we also summarised. In case harms were reported for
several pre-treatment to follow-up timespans, we only included
the data of the longest follow-up. We aimed to summarise the inci-
dence of harms in three ways: (a) proportions as a percentage per
group, (b) relative risks (RR) of harms between groups and (c)
numbers needed to treat (NNTs), the latter being a metric that
might be easier to interpret from a clinician’s viewpoint.35 The
NNT denotes the number of patients that need to be treated in
the experimental group (compared with the given comparator) to
avoid one event of harm (e.g. one patient deteriorating).

Statistical analysis

Analyses were conducted using the packages meta (version 4.16-236)
and metafor (version 3.0-237) in R version 3.6.138 for Windows. In
general, analyses were only conducted when the evidence base for a
given comparison was sufficiently large (i.e. k≥ 4).4 Random-
effects analyses were conducted since we expected large heterogeneity
in outcomes.39 We analysed incidence of harms separately per time-
span (see above) and comparison group. Three different comparisons
were distinguished: (a) psychological interventions versus passive
control conditions, (b) psychological interventions versus active
control conditions and (c) a given family of psychological interven-
tions (e.g. TF-CBT) versus another family of interventions. TF-
CBTwas the only family of interventions with enough trials reporting
on harms to warrant sub-analyses. Whenever possible (i.e. k≥ 4), we
performed sensitivity analyses involving: (a) only trials with face-to-
face delivery of intervention (i.e. excluding technology-based inter-
ventions), (b) only trials with individual delivery of intervention (i.
e. excluding group, couple or mixed formats) and (c) only trials
with a definition targeting clinically significant deterioration (i.e.
excluding liberal definitions of deterioration). This last-mentioned
analysis was performed since some trials defined deterioration as
any pre- to post-treatment symptom increase (i.e. an increase of ≥1
score40), which also includes non-clinically significant symptom
increase. See the third column of Supplement 4 for the categorisation
of definitions into clinically significant (i.e. conservative) or non-clin-
ically significant (i.e. liberal) deterioration.

To summarise proportions, we conducted random-effects meta-
analyses on Freeman–Tukey double arcsine transformed prevalence
proportions with the inverse variance method.41 For forest plots, we
calculated Agresti–Coull 95% confidence intervals.42 To calculate
RR, the proportion of participants in the treatment group who
experienced a given harm (e.g. deterioration) was divided by
the proportion in the control group: RR = 1 indicates equal risk,
RR < 1 indicates a lower risk in the treatment group compared
with the control group and RR > 1 indicates a higher risk than in
the control group. We calculated 95% confidence intervals of RR
around I2 using the non-central chi-squared-based approach.43

To estimate heterogeneity in reported incidences of harms we
calculated Q-statistics and I²-statistics. The latter indicates the

magnitude of heterogeneity in percentages, with higher values indi-
cating higher heterogeneity. We estimated τ²-statistics using the
restricted maximum likelihood method as a metric for the
between-study variance.44 To calculate NNT, 1 is divided by the
risk difference (i.e. difference between group proportions). As
recommended,45 we performed the Egger’s test of asymmetry to
detect potential publication bias46 only when the evidence base
was sufficiently large (i.e. k≥ 10). We used the trim-and-fill
method and reported asymmetry-adjusted results when significant
asymmetry was indicated.47 When we detected outliers, we con-
ducted outlier-adjusted analyses and checked for discrepancies in
results. We defined outliers as extraordinarily high or low inci-
dences of harms (i.e. observations at least 3.3 standard deviations
above or below the pooled proportion48).

When the evidence base was sufficiently large (i.e. k≥ 10), we
performed moderator analyses on trial quality (see ‘Risk of bias
assessment’ above), the total treatment length in minutes (i.e.
number of sessions times session length), age (i.e. sample mean),
the proportion of female participants, the proportion of participants
on psychotropic medication during the trial and the proportion of
participants with a current comorbid depressive illness as potential
moderating variables in meta-regressions.

Results

Selection and characteristics of studies

A total of 5711 hits remained after the deletion of duplicates. After
the removal of 5526 hits that did not meet inclusion criteria, 185 hits
remained for the thorough full-text screen. Eight new trials were
identified and another 48 trials were referred from the aforemen-
tioned previous search.4 The detailed study selection flow is
shown in the PRISMA flowchart in Fig. 1. The vast majority of
trials (94%) were conducted in the geographically Western world
and involved TF-CBT (78%). About an even number of trials com-
pared a psychological intervention with passive control conditions
(k = 21) or active control conditions (k = 20). Most trials (67%) uti-
lised the Clinician-Administered PTSD Scale49 as their primary
outcome measure and delivered their intervention in an individual
format (81%) rather than a group, couple or mixed format. Across
the 56 eligible trials, 4230 participants completed the post-treatment
assessment. On average, participants were 40.78 years old at base-
line (s.d. = 8.63) and a little more than half (58%) were females.
Only 50% of the trials reported on concurrent intake of psycho-
tropic medication. Across these trials, about half of participants
(51%) were taking concurrent psychotropic medication during the
trial (s.d. = 25%). The average total treatment duration was
882.76 min (s.d. = 359.81) with a mean of 11.51 treatment sessions
(s.d. = 3.98). TF-CBT was the only family of interventions with a
sufficiently large evidence base to warrant sub-analyses. See
Supplement 4 for a comprehensive overview of characteristics of
included trials and Supplement 5 for their references.

Risk of bias

Quality of trials was moderate to high, with a mean quality sum
score across trials of 6.56 (out of 8) (s.d. = 0.98). In none of the mod-
erator analyses was trial quality found to be a significant predictor of
harm incidences (see below). The quality ratings per trial are
reported in Supplement 11.

Pre- to post-treatment deterioration

Most trials that systematically assessed and reported on deterioration
used the reliable change index of Jacobson & Truax.50 In the trials
comparing psychological interventions with passive control
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conditions, psychological interventions were associated with very low
incidences of pre- to post-treatment deterioration, with less than 1%
of participants deteriorating (Table 1). Incidences were substantially
higher for passive control conditions, with about 11% of participants
reporting deterioration between pre- and post-treatment assessment,
resulting in a 79% decreased risk for psychological interventions as
compared with passive control conditions (RR = 0.21, 95% CI 0.15–
0.28). Although heterogeneity in outcomes was low for psychological
interventions, it was high and significant for passive control condi-
tions. About ten patients would need to be treated with a psycho-
logical intervention compared with passive control conditions

(i.e. no intervention provided) to avoid one patient suffering deterior-
ation. Note, however, that the NNT should be interpreted in the light
of generally low incidences of deterioration even when no treatment
was offered.None of these trials reported on reasons for deterioration,
making a distinction between treatment-related versus treatment-
unrelated deterioration impossible. The sensitivity analyses on trials
exclusively targeting clinically significant deterioration and trials
exclusively delivering the intervention face to face as well as the
sub-analyses on TF-CBT versus passive control conditions yielded
largely the same pattern of results as the main analyses (see
Supplement 6 for an expanded version of Table 1).

Records after duplicates removed:
9473

Abstracts excluded based on inclusion and 
exclusion criteria:

9267

Full-text articles assessed for 
eligibility:

206

Eligible trials from new search:
8

Transferred from our 
previous systematic 

literature search:4 

48

Trials included in meta-
analysis: 

56

198 full-text articles excluded for the 
following reasons:
-Secondary analysis (k = 38)
-Baseline PTSD diagnostics not interview-
based (k = 34)
-No meaningful comparison possible (k = 26)
-No RCT (k = 17)
-No (sufficient) reporting of harms (k = 14)
-Mean age < 18.0 years (k = 14)
-No psychological intervention (k = 14)
-PTSD not primary focus (k = 14)
-PTSD+SUD/TBI (k = 7)
-Group n < 10 (k = 5)
-PTSD not assessed as outcome (k = 6)
-No chronic PTSD (k = 3)
-Prevention focus (k = 3)
-Baseline PTSD rate < 70% (k = 2)
-Interim report (k = 1)

Additional sources: 

-176 related reviews (e.g., systematic reviews, 
meta-analyses, see references in Supplement 3)
-Reference lists of included trials
-US Veterans Affairs (VA) trial repository

Records identified through searching 
MEDLINE, PsycInfo, Web of Science, & 
PTSDpubs: 

   12 277

Fig. 1 PRISMA flowchart of study selection. PTSD, post-traumatic stress disorder; RCT, randomised controlled trial; SUD, substance use
disorder; TBI, traumatic brain injury.
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In the trials comparing psychological interventions with active
control conditions, the risk of pre- to post-treatment deterioration
was significantly lower for psychological interventions. More specif-
ically, these had a 64% decreased risk of deterioration (RR = 0.36,
95% CI 0.14–0.92), with about 0.5% of participants receiving a psy-
chological intervention deteriorating compared with about 5% in
the active control conditions. Although heterogeneity in outcomes
was low for psychological interventions, it was moderate (but
non-significant) for active control conditions. None of these trials
reported on reasons for deterioration. Results remained largely
the same for the sensitivity analysis on trials exclusively targeting
clinically significant deterioration and the sensitivity analysis on
trials exclusively delivering interventions face to face (Supplement
6). The same pattern of results emerged for the sub-analyses on
TF-CBT versus active control conditions (Supplement 6).

In the trials comparing TF-CBT with other psychological inter-
ventions, incidences of pre- to post-treatment deterioration were
generally somewhat higher (4–5%) for both groups than in trials
comparing TF-CBT with control conditions. No differential risk
of pre- to post-treatment deterioration was observed between TF-
CBT and other psychological interventions in the main analysis.
Heterogeneity in incidences was moderate but insignificant for
both TF-CBT and other interventions. The number of trials
allowed for a formal publication bias check and moderator analyses
(i.e. k≥ 10). The Egger’s test did not indicate significant asymmetry.
Furthermore, no significant moderations were observed
(Supplement 7). Resick et al33 was identified as on outlier, but
only for TF-CBT (Supplement 8) and the analyses were therefore
re-run without this trial. Since Resick et al was the only trial deliver-
ing interventions in a non-individual format (i.e. group format), the
outlier-adjusted analysis is identical to the sensitivity analysis on
trials exclusively delivering interventions individually. Results by
and large remained the same (Supplement 6). Heterogeneity,
however, dropped from moderate to low for both groups. Resick
et al was also the only trial reporting on reasons for deterioration,
with most cases of deterioration deemed treatment-related for
group TF-CBT (73%) and only about one-third of cases of deterior-
ation deemed treatment-related for group present-centred therapy
(33%). The sensitivity analysis on trials exclusively targeting clinic-
ally significant deterioration yielded very similar results, with no dif-
ferential risks observed.

Pre-treatment to follow-up deterioration

Fewer participants receiving psychological interventions (2.77%)
reported deterioration from pre-treatment to follow-up assessment
than participants in active control conditions (7.85%), yet the 39%
decreased risk was not statistically significant (RR = 0.61, 95% CI
0.14–2.69) (Table 1). Heterogeneity in incidences were moderate
in both groups. No trial reported on reasons for deterioration.
Results remained by and large the same in the sensitivity analysis
on trials exclusively targeting clinically significant deterioration.
Similar results were found for the sub-analysis on TF-CBT versus
active control conditions (Supplement 6). However, a significantly
decreased relative risk was found for the sensitivity analysis on
trials exclusively delivering TF-CBT in face-to-face format (i.e.
excluding trials with mainly or fully internet/technology-based
delivery) compared with active control conditions (RR = 0.13,
95% CI 0.02–0.81). Heterogeneity in incidences was low for
TF-CBT and moderate for active control conditions. Although
TF-CBT was associated with somewhat decreased incidences of
pre-treatment to follow-up deterioration compared with other psy-
chological interventions (about 1 v. 4%), the RR was not statistically
significant (RR = 0.39, 95% CI 0.13–1.21). The only trial reporting
on deterioration causes was again Resick et al,33 who did not
deem any cases of deterioration during follow-up to be related to
treatment. That is, the treatment-related deterioration they
observed from pre- to post-treatment appeared to be transient.
Sensitivity analyses were precluded owing to lack of trials. On
average, follow-up deterioration was assessed 5.42 months after
treatment determination (s.d. = 3.37 months).

Pre- to post-treatment adverse events

In trials comparing psychological interventions with passive control
conditions, both psychological interventions and passive control
conditions were associated with very low incidences of AEs
during the timespan between the baseline and post-treatment
assessment, with about 1–2% of participants reporting AEs
(Table 2). Heterogeneity in incidences was high for psychological
interventions as well as passive control conditions. The number of
trials allowed for a formal publication bias check and moderator
analyses (i.e. k≥ 10). The Egger’s test did not indicate significant
asymmetry. For psychological interventions, younger age was

Table 1 Incidence and relative risk of pre- to post-treatment deterioration and pre-treatment to follow-up deterioration

Comparison k Proportiona τ2 95% CI I2 NNT kb RR 95% CI I2

Pre- to post-treatment
Psychological interventions v. PCC 8 0.83% 0.00 0.00–3.32 0.00 9.76 6 0.21 0.15–0.28 0.00

8 11.08% 0.04 2.82–22.88 82.20***
Psychological interventions v. ACC 9 0.38% 0.00 0.00–2.21 0.00 25.06 8 0.36 0.14–0.92 0.00

9 4.37% 0.01 1.10–9.07 46.20
TF-CBT v. other interventions 11 4.27% 0.01 1.10–8.81 60.20 294.12 8 1.05 0.59–1.86 0.00

11 4.61% 0.01 1.68–8.51 40.60
Pre-treatment to follow-up
Psychological interventions v. ACC 8 2.77% 0.01 0.00–8.50 59.40* 19.69 6 0.61 0.14–2.69 31.30

8 7.85% 0.02 1.91–16.43 68.70**
TF-CBT v. ACC 5 1.09% 0.01 0.00–5.80 25.20 14.95 4 0.39 0.02–8.66 55.90

5 7.78% 0.02 1.02–18.46 66.70*
TF-CBT v. ACC, f-to-f data only 4 0.00% 0.00 0.00–2.49 0.00 9.45 4 0.13 0.02–0.81 0.00

4 10.58% 0.02 1.94–23.49 55.40
TF-CBT v. other interventions 5 0.74% 0.00 0.00–3.75 0.00 30.12 4 0.39 0.13–1.21 0.00

5 4.06% 0.01 0.15–11.07 47.20

ACC, active control conditions; f-to-f data only, only includes trials with face-to-face delivery of intervention (rather than mainly or fully internet/technology-based delivery); I2, amount of
unexplained variance (in %), including themagnitude of statistical significance of the correspondingQ-statistic as indicated by the asterisks; k, number of trials included in the analysis for the
given comparison; NNT, number needed to treat (i.e. to avoid one case of deterioration when the given treatment is compared with the given control group/other intervention); other
interventions, non-TF-CBT interventions; PCC, passive control conditions; TF-CBT, trauma-focused cognitive–behavioural therapy.
a. Proportion refers to the proportion of participants per group who deteriorated (i.e. worsening of post-traumatic stress disorder symptoms).
b. Trials with zero cases/deterioraters for both groups did not contribute to the RR calculation (i.e. absolute risk = 0.00 in both groups) and are therefore not part of k.
*P < 0.05, **P < 0.01, ***P < 0.001. Data in bold indicate that the 95% CI of the RR excludes the null (i.e. differential risk).
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associated with significantly higher incidences of AEs (Supplement
9). All other moderator analyses were non-significant, including
those on passive control conditions. The calculation of an aggre-
gated RR was precluded because too few trials reported differen-
tial risks. In other words, most trials observed zero incidences of
AEs for both groups and therefore did not contribute to the cal-
culation of the aggregated RR. Foa et al51 was identified as an
outlier in both groups (Supplement 8) and we reran the analysis
without this trial (Table 2 shows the outlier-adjusted results).
This exclusion decreased the incidence of AEs to <0.5% in both
groups and decreased heterogeneity substantially in both
groups. Foa et al was also the only trial reporting on causes of
AEs, with most cases deemed treatment-unrelated for both TF-
CBT (61%) and passive control conditions (92%). A sensitivity
analysis on trials exclusively delivering psychological interven-
tions face to face as well as an outlier-adjusted repetition of this
sensitivity analysis yielded largely similar results (Table 2). The
sub-analyses on TF-CBT versus passive control conditions and
the associated sensitivity analyses yielded a very similar picture
of results, i.e. low incidences of AEs in both groups and a substan-
tial reduction in heterogeneity in both groups when Foa et al was
excluded.

In trials comparing psychological interventions with active
control conditions, incidences of AEs during the treatment phase
were also low and marginally higher for psychological interventions
(about 1.8% versus about 0.2% respectively), with moderate hetero-
geneity in incidences for psychological interventions and low hetero-
geneity for active control conditions. None of these trials reported on
reasons for AEs. Similar to the results on deterioration, trials on TF-
CBT versus other psychological interventions yielded somewhat
higher incidences of AEs compared with trials comparing TF-CBT
with control conditions. TF-CBTwas related to somewhat lower inci-
dences of AEs during the treatment phase than other psychological
interventions (5.5% v. 9.5% respectively), but this was not a statistic-
ally significant difference in risks (RR = 0.67, 95% CI 0.29–1.56).
Heterogeneity was large and highly significant in both groups. Foa
et al was one of the two trials reporting on causes of AEs, with
about even percentages of treatment-related AEs for TF-CBT and
present-centred therapy (39% v. 50% respectively). The other trial,
Kearney et al,52 did not deem any AEs to be treatment-related in
either group (TF-CBT versus loving kindness meditation). Results
remained by and large the same for the sensitivity analysis on trials
exclusively delivering interventions individually, the only small differ-
ence being that incidences of AEs were marginally lower for both

Table 2 Incidence and relative risk of adverse events occurring pre- to post-treatment and pre-treatment to follow-up

Comparison k Proportiona τ2 95% CI I2 NNT kb RR 95% CI I2

Pre- to post-treatment
Psychological

interventions v. PCC
10 1.51% 0.02 0.00–6.31 76.80*** 294.12 n.a. (k = 3)
10 1.85% 0.02 0.00–6.90 68.40***

Psychological
interventions v. PCC,
outlier-adjusted

9 0.18% 0.00 0.00–2.31 38.40 769.23 n.a. (k = 2)
9 0.31% 0.00 0.00–2.58 20.90

Psychological
interventions v. PCC,
f-to-f data only

9 1.75% 0.02 0.00–7.21 79.10*** 238.10 n.a. (k = 3)
9 2.17% 0.02 0.00–7.96 71.50***

Psychological
interventions v.
PCC – f-to-f data
only, outlier-adjusted

8 0.29% 0.01 0.00–3.08 46.10 769.23 n.a. (k = 2)
8 0.42% 0.00 0.00–3.19 30.60

TF-CBT v. PCC 8 2.14% 0.03 0.00–8.64 80.90*** 185.19 n.a. (k = 3)
8 2.68% 0.02 0.00–9.45 73.90***

TF-CBT v. PCC, outlier-
adjusted

7 0.50% 0.01 0.00–4.49 53.40* 666.67 n.a. (k = 2)
7 0.65% 0.01 0.00–4.25 38.80

TF-CBT v. PCC, f-to-f
data only

7 2.58% 0.03 0.00–10.31 83.30*** 147.06 n.a. (k = 3)
7 3.26% 0.03 0.00–11.32 77.10***

TF-CBT v. PCC – f-to-f
data only, outlier-
adjusted

6 0.74% 0.02 0.00–6.06 61.20* 588.24 n.a. (k = 2)
6 0.91% 0.01 0.00–5.54 48.80

Psychological
interventions v. ACC

8 1.77% 0.01 0.00–5.54 42.30 -62.11 n.a. (k = 3)
8 0.16% 0.00 0.00–1.68 0.00

TF-CBT v. other
interventions

10 5.52% 0.03 0.82–13.02 85.50*** 25.25 6 0.67 0.29–1.56 68.50**
10 9.48% 0.06 1.89–21.06 91.90***

TF-CBT v. other
interventions,
individual data only

9 4.49% 0.03 0.22–12.15 86.10*** 30.77 5 0.69 0.22–2.21 74.80**
9 7.74% 0.06 0.80–19.35 92.30***

Pre-treatment to follow-up
Psychological

interventions v. ACC
5 0.55% 0.01 0.00–4.86 52.00 −384.62 n.a. (k = 2)
5 0.29% 0.00 0.00–2.79 0.00

Psychological
interventions v. ACC,
f-to-f data only

4 0.00% 0.00 0.00–1.09 0.00 5000.00 n.a. (k = 1)
4 0.02% 0.00 0.00–1.90 0.00

TF-CBT v. other
interventions

4 3.79% 0.04 0.00–16.60 86.10*** 53.48 n.a. (k = 2)
4 5.66% 0.04 0.00–21.00 87.10***

ACC, active control conditions; f-to-f data only, only includes trials with face-to-face delivery of intervention (rather than mainly or fully internet/technology-based delivery); I2, amount of
unexplained variance (in %), including the magnitude of statistical significance of the corresponding Q-statistic as indicated by the asterisks; individual data only, only includes trials with
individual delivery format of intervention (rather than group or mixed format); k, number of trials included in the analysis for the given comparison; n.a., not applicable; NNT, number needed
to treat (i.e. to avoid one participant suffering at least one adverse event); other interventions, non-TF-CBT interventions; PCC, passive control conditions; TF-CBT, trauma-focused cognitive–
behavioural therapy.
a. Proportion refers to the proportion of participants per group who experienced at least one adverse event in the given timespan (rather than total number of adverse events).
b. Trials with zero cases (i.e. no participants suffering at least one adverse event) for both groups did not contribute to the RR calculation (i.e. absolute risk = 0.00 in both groups).
*P < 0.05, **P < 0.01, ***P < 0.001.
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individually delivered TF-CBT (4.5%) and individually delivered
other psychological interventions (7.7%).

Pre-treatment to follow-up adverse events

Between the baseline and (last) follow-up assessment, both the psy-
chological interventions and the active control conditions yielded
very low aggregated incidences of AEs (<1%), with low to moderate
and insignificant heterogeneity (Table 2). Again, trials reporting a
differential risk between the two groups were too few to allow for
the calculation of RR. Rates and heterogeneity of AEs dropped to
zero in the sensitivity analysis on trials exclusively involving face-
to-face interventions. As in the analyses above, trials comparing
TF-CBT with other psychological interventions found higher inci-
dences of AEs than trials comparing TF-CBT with control condi-
tions, although incidences were still low (about 4% for TF-CBT
and 6% for other interventions). Heterogeneity was large and
highly significant for both groups. The small number of trials pre-
cluded sensitivity analysis. Across trials investigating the incidence
of AEs from pre-treatment to follow-up assessment, the average
timespan was 5.61 months (s.d. = 3.81 months).

Pre- to post-treatment serious adverse events

All trials comparing psychological interventions with passive
control conditions were for TF-CBT. TF-CBT as well as passive
control conditions yielded very low aggregated incidences of SAEs
during the timespan between the baseline and post-treatment
assessment, with about 1–2% of participants reporting SAEs in
both groups (Table 3). Moderate and significant heterogeneity in
incidences was found for passive control conditions and zero het-
erogeneity for TF-CBT. No significant differential risk was
observed. Three trials reported on causes of SAEs.20,53,54 The
authors and/or internal review boards of all three trials deemed
reported SAEs to be unrelated to treatment. The sensitivity analysis
on trials exclusively delivering TF-CBT face to face yielded very
similar results. Similarly, trials comparing psychological interven-
tions with active control conditions yielded low aggregated inci-
dences of SAEs for both groups (i.e. ≤1%). Heterogeneity was
zero for both groups and too few trials found differential risks to
allow for the calculation of RR. Also, the low number of trials pre-
cluded any sensitivity or sub-analyses. One trial55 reported on
causes of SAEs and deemed none of the SAEs to be related to treat-
ment. Lastly, trials comparing TF-CBT with other interventions
yielded low aggregated incidences of pre- to post-treatment SAEs
for both groups (2–3%), with low and insignificant heterogeneity

for TF-CBT and large and highly significant heterogeneity for
other psychological interventions. Although incidences were low
for both groups, they were significantly different in magnitude.
TF-CBT was associated with a 46% decreased risk of SAEs com-
pared with other psychological interventions (RR = 0.54, 95% CI
0.31–0.95). The authors and/or internal review boards of five
trials reported on causes of SAEs, of which three20,55,56 deemed all
SAEs to be unrelated to treatment and the remaining two57,58

deemed most SAEs (80% and 67% respectively) to be unrelated to
treatment. A sensitivity analysis on trials exclusively delivering
interventions in individual format found very similar results. No
significant moderations were observed in the main analysis or in
the sensitivity analysis (Supplement 10). Trials on pre-treatment
to follow-up SAEs were too few to warrant a meta-analytic review.

Discussion

We aimed to quantitatively summarise the evidence base on the
incidences and relative risks of deterioration, AEs and SAEs in psy-
chotherapy trials for adult PTSD relative to control conditions and
among different psychological interventions.

The first main finding concerns the lack of reporting of harms in
this line of research. Out of a total of 157 potential RCTs, only 56
(i.e. 36%) reported on harms. Reporting on (potential) causes of
harms was even more rare. Nonetheless, the current evidence base
hints at the safety of psychological interventions for adult PTSD.
In none of our analyses were psychological interventions associated
with higher risk than control conditions. In some but not all ana-
lyses, psychological interventions were associated with significantly
decreased risks of harms compared with control conditions.
Generally, incidences of harms were low, with only a small minority
(0–5% for most analyses) of treated patients experiencing a worsen-
ing of their PTSD (i.e. deterioration), AEs or SAEs throughout or
shortly after treatment.

The current evidence base further suggests that TF-CBT is about
as safe as other psychological interventions when it comes to deteri-
oration and AEs and safer in terms of SAEs. These findings are
essential given that many therapists assume that exposure techni-
ques used in TF-CBT are more distressing than other interven-
tions.59,60 Based on the current evidence base, TF-CBT appears at
least as safe as other psychological interventions, including those
without a trauma focus.

We further found preliminary evidence for higher incidences of
harms in group and technology-based treatments compared with

Table 3 Incidence and relative risk of serious adverse events occurring pre- to post-treatment

Comparison k Proportiona τ2 95% CI I2 NNT kb RR 95% CI I2

Psychological interventions/TF-CBT v. PCC 8 1.20% 0.00 0.09–3.08 0.00 −5000 4 0.56 0.11–2.91 3.30
8 1.18% 0.01 0.00–4.51 51.60*

Psychological interventions/TF-CBT v. PCC, f-to-f data only 7 1.13% 0.00 0.00–3.02 0.00 357.14 n.a. (k = 3)
7 1.41% 0.01 0.00–5.27 57.90*

Psychological interventions v. ACC 5 0.46% 0.00 0.00–2.68 0.00 185.19 n.a. (k = 2)
5 1.00% 0.00 0.00–3.63 0.00

TF-CBT v. other interventions 12 1.74% 0.00 0.63–3.23 15.70 196.08 7 0.54 0.31–0.95 0.00
12 2.25% 0.01 0.43–5.01 69.20***

TF-CBT v. other interventions, individual data only 11 2.03% 0.00 0.84–3.58 8.40 172.41 7 0.54 0.31–0.95 0.00
11 2.61% 0.01 0.57–5.64 68.80***

ACC, active control conditions; f-to-f data only, only includes trials with face-to-face delivery of intervention (rather than mainly or fully internet/technology-based delivery); I2, amount of
unexplained variance (in %) including the magnitude of statistical significance of the corresponding Q-statistic as indicated by the asterisks; individual data only, only includes trials with
individual delivery format of intervention (rather than group or mixed format); k, number of trials included in the analysis for the given comparison; n.a., not applicable; NNT, number needed
to treat (i.e. to avoid one participant suffering at least one serious adverse event); other interventions, non-TF-CBT interventions; PCC, passive control conditions; TF-CBT, trauma-focused
cognitive–behavioural therapy.
a. note that proportion refers to the proportion of participants per group who experienced at least one serious adverse event in the given timespan (rather than total number of serious
adverse events).
b. note that trials with zero cases (i.e. participants suffering at least one serious adverse event) for both groups did not contribute to the RR calculation (i.e. absolute risk = 0.00 in both groups).
*P < 0.05, ***P < 0.001. Data in bold indicate that the 95% CI of the RR excludes the null (i.e. differential risk).
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individual face-to-face treatments. In various sensitivity analyses,
the exclusion of trials with group or technology-based delivery
resulted in significantly decreased incidences and a shift from no
differential risks to differential risks. However, only few trials deli-
vering psychological interventions in group or technology-based
formats and reporting on harms have been published so far,
which precludes firm conclusions. Future research needs to investi-
gate whether technology-based delivery is associated with greater
risk of harm relative to face-to-face treatments. In the light of the
COVID-19 pandemic and a sharp increase in technology-based
delivery of psychological interventions,61 this is a pressing topic.
Similarly, we found some evidence for group treatments being
more harmful than individual treatments. The trial by Resick
et al33 was an outlier in the analysis on pre- to post-treatment deteri-
oration, with an extraordinarily high proportion of patients in both
groups (i.e. group cognitive processing therapy, defined as TF-CBT,
and group present-centred therapy, defined as non-trauma-focused
intervention) experiencing deterioration. About two in three
instances of pre- to post-treatment deterioration were deemed treat-
ment-related in the TF-CBT group, whereas only one in three
instances were deemed treatment-related in the present-centred
therapy group. However, only one incidence of deterioration
during follow-up was reported in both conditions and both were
treatment-unrelated. Resick et al concluded that induced harms
did not appear to endure. It is noteworthy that the trial by Resick
et al differs from the other trials in that deterioration was assessed
continuously throughout treatment (i.e. from session to session)
and not just between two timepoints (e.g. pre- and post-treatment
assessments). The higher incidence of deterioration in Resick et al
compared with the other trials may at least partly be explained by
their unique operationalisation. The non-enduring deterioration
found (i.e. zero deterioraters during follow-up) is in line with
research suggesting that initial symptom exacerbation during the
early stages of exposure-based treatments tends to be transient
and to not be associated with treatment outcome.34 Altogether,
few trials with group-based treatments reported on harms and the
study by Resick et al signifies the need for more research in this
regard.

Lastly, we found some evidence for younger patients reporting
more AEs during psychological treatment. However, this result
just met the statistical significance level and no such moderation
was found for the analyses on incidences of deterioration. More
data are needed to draw firmer conclusions.

Comparison with the literature

Meta-analytic reviews on the present topic are scarce. However, the
meta-analysis by Jayawickreme et al11 reported very similar results
to ours. In their summary of four RCTs, Jayawickreme et al found
zero incidence of deterioration for patients treated with prolonged
exposure compared with 8.1% incidence for patients randomised
to waiting list control conditions. In our much broader meta-ana-
lysis involving considerably more trials and various psychological
interventions (prolonged exposure being one of them), we also
found significantly lower incidences and risk of PTSD deterioration
in patients receiving a psychological intervention (0.83%) compared
with those in waiting list control conditions (11.08%). Comparisons
can also be drawn with psychological treatment for other mental
disorders. As mentioned above, in some studies with patients with
depression or obsessive–compulsive disorder, as many as 53% and
93% of participants respectively reported experiencing one or
more AEs event during treatment.16,62 We found incidences of
AEs during psychological treatment of 2–3% for trials comparing
with control conditions and of 5–11% for trials comparing different
psychological interventions. This striking difference in incidences

might be explained by the fact that both studies (on depression
and on obsessive–compulsive disorder) assessed AEs retrospectively
through an online survey, leading to various sources of potential
bias (e.g. memory bias, self-selection bias in responders). The inci-
dences in our meta-analysis were prospectively assessed. Similar
results were found for prospective assessments of harms in the
field of depression. Like Cuijpers et al in their meta-analysis of
RCTs on psychological treatments for adult depression, we found
incidences of pre- to post-treatment deterioration of around 5%
(or lower)18 and significantly decreased risk when compared with
passive or active control conditions.19 Lastly, a recent study reported
that psychological interventions are also not associated with greater
symptom exacerbation when compared with psychotropic medica-
tions in the treatment of adult PTSD.34

Clinical implications

Psychological interventions are the first-line treatment recommen-
dation in all influential treatment guidelines.3 The presented results
are reassuring by underscoring the safety in addition to the well-
documented efficacy of psychological interventions for adult
PTSD. Results might be particularly reassuring for trauma-
focused interventions such as TF-CBT, since their safety profile
has repeatedly been questioned. Generally, current results signify
the need to complement the informed consent procedure by
informing patients about potential harms during or following psy-
chological treatment. Crucially, the present work further enhances
transparency in this process by enabling comparisons of the inci-
dence of harms between psychological interventions and control
conditions. The current evidence base of RCTs suggests that post-
poning treatment is associated with higher incidences and risks of
symptom exacerbation and adverse events than immediate treat-
ment of PTSD with a psychological intervention. Accordingly,
patients should also be informed about potential harms if they
decide to postpone treatment. It is noteworthy that several longitu-
dinal studies found that PTSD was associated with an increased risk
of developing physical illnesses such as type 2 diabetes,63,64 cardio-
vascular diseases65,66 and obesity.67 Another study found that the
risk of developing type 2 diabetes was significantly decreased only
in patients who experienced a clinically meaningful symptom
reduction of PTSD by means of psychological and/or pharmaco-
logical treatment.68 Therefore, clinicians are encouraged to inform
patients not just about the risks and benefits of psychological inter-
ventions but also about the potential mental and physical health
risks of postponing treatment. Such holistic information helps
patients to make more informed and balanced treatment choices.

Recommendations for future research

The validity of the current results is limited by the fact that most of
the potential RCTs did not report on harms. Accordingly, research
teams are encouraged to systematically and thoroughly assess and
report on harms using validated and standardised measures includ-
ing assessments of causes and correlates of harms. A more sophis-
ticated understanding of why a minority of patients do suffer
harms could help in harm prevention, drop-out prevention and
other treatment obstacles, such as lacking motivation.

Strengths and limitations

To the best of our knowledge, the present work presents the first
meta-analysis that comprehensively summarised the incidence of
harms in RCTs on the efficacy of psychological interventions for
adult PTSD. Only one previous meta-analysis summarised inci-
dences quantitatively, with the limitation that it mainly focused
on prolonged exposure and consisted of only four trials.11 With
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our broad focus across several kinds of harm and across a broad
range of psychological interventions, our findings add to the previ-
ous work in the area. Moreover, we followed gold standard guide-
lines in meta-analytic work27 to maximise the validity of our
work. The present work, however, naturally comes with its limita-
tions. First, the number of trials reporting on harms was relatively
low when compared with the general evidence base, with only
about one in three trials reporting on harm(s). Consequently,
power was undermined. However, we stuck to recommendations
in meta-analytic research and only performed calculations when
the number of trials was sufficiently large to give adequate power.
Second, there was substantial variability in applied definitions and
assessments of AEs between studies – a picture that is evident in
psychotherapy research more generally.13,69 Definitions of SAEs
appeared to be somewhat more consistent, which is also in line
with a recent systematic review on psychotherapy study protocols
more generally.69 Although definitions of deterioration also
varied, research suggests that patient-based definitions of clinically
significant change in symptoms overlap considerably with clinician-
based definitions utilised in clinical trials.70 That is, patients and
clinicians appear to agree mostly on what meaningful improvement
(and deterioration) constitutes. Nevertheless, it would have been
desirable to conduct more homogeneous sub-analyses per definition
of harms. However, the current evidence base is too slim to allow
such sub-analyses with sufficient statistical power. More data are
needed for more fine-grained approaches. The presented results
are to be interpreted in the realm of varying definitions and
cannot and should not be used to make risk predictions for single
individuals. Rather, they give an overall estimate of incidences
and risks of harms at the group level in RCTs and should be articu-
lated as such (e.g. in the informed consent procedure).
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