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REVIEW ARTICLE

The relationship between maladaptive appraisals and posttraumatic stress
disorder: a meta-analysis
Georgina Gómez de La Cuestaa, Susanne Schweizer b, Julia Diehlec, Judith Young a

and Richard Meiser-Stedman a

aDepartment of Clinical Psychology, Norwich Medical School, University of East Anglia, Norwich, UK; bInstitute of Cognitive
Neuroscience, Developmental Cognitive Neuroscience Group; University College London, London, UK; cWODC, Research and
Documentation Centre, Ministry of Justice, The Hague, The Netherlands

ABSTRACT
Cognitive models of post-traumatic stress disorder (PTSD) suggest maladaptive appraisals
play a central role in the aetiology of this disorder. The current meta-analysis sought to
provide a comprehensive, quantitative examination of the relationship between maladap-
tive appraisals and PTSD. One-hundred and 35 studies met study inclusion criteria and were
subject to random effects meta-analysis. A large effect size was found for the relationship
between appraisals and PTSD (r = 0.53, 95% CI = 0.51–0.56, k = 147), albeit with significant
heterogeneity. In studies using only the Posttraumatic Cognitions Inventory or Child Post-
traumatic Cognitions Inventory, the effect size remained large (r = 0.56; k = 104). In adults,
appraisals about the self had a large effect size (r = 0.61), appraisals about the world had
a medium effect size (r = 0.46) and self-blame appraisals had a small effect size (r = 0.28). In
child/adolescent studies, large effect sizes were found for both ‘fragile person in a scary
world’ and ‘permanent and disturbing change’ appraisals (r = 0.54 and r = 0.60, respectively).
The effect size remained large in prospective longitudinal studies up to one year after
trauma. There was no moderation effect for civilian vs military populations, questionnaire
vs interview measures of PTSD, single vs multiple trauma exposure, or intentional vs
unintentional trauma. The main effect size estimate was robust to sensitivity analyses
concerning statistics used, study quality and outliers. These findings are consistent with
the strong role for maladaptive appraisals in the aetiology of PTSD proposed by cognitive
models. In particular, the role of self-appraisals in adults was highlighted. Avenues for future
research include more studies in child, multiple trauma and military populations and longer-
term follow up studies.

La relación entre las valoraciones desadaptativas y el trastorno de
estrés postraumático: un metanálisis
Los modelos cognitivos del trastorno de estrés postraumático (TEPT) sugieren que las
valoraciones desadaptativas desempeñan un rol central en la etiología de este trastorno.
El presente metanálisis buscó proporcionar un examen exhaustivo y cuantitativo de la
relación entre las valoraciones desadaptativas y el TEPT. Ciento treinta y cinco estudios
cumplieron con los criterios de inclusión y fueron sujeto de un metanálisis de efectos
aleatorios. Se encontró un gran tamaño del efecto para la relación entre las valoraciones
y el TEPT (r = 0,53, IC del 95% = 0,51-0,56, k = 147), aunque con una heterogeneidad
significativa. En los estudios que utilizaron solo el Inventario de Cogniciones Postraumáticas
o el Inventario Infantil de Cogniciones Postraumáticas, el tamaño del efecto se mantuvo
grande (r = 0.56; k = 104). En adultos, las valoraciones sobre el sí mismo tuvieron un tamaño
de efecto mayor (r = 0,61), las valoraciones sobre el mundo tuvo un tamaño de efecto medio
(r = 0,46) y las valoraciones auto-culpables tuvieron un tamaño de efecto pequeño (r = 0,28).
En estudios con niños/adolescentes, se encontraron mayores tamaños de efecto para las
valoraciones de ‘persona frágil en un mundo aterrador’ y ‘cambio permanente
y perturbador’ (r = 0.54 y r = 0.60, respectivamente). El tamaño del efecto se mantuvo
grande en estudios longitudinales prospectivos hasta un año después del trauma. No hubo
efecto de moderación para las poblaciones civiles frente a las militares, las medidas de
cuestionario versus a la entrevista del trastorno de estrés postraumático, la exposición
trauma individual versus la exposición múltiple o el trauma intencional versus al no
intencional. La estimación del tamaño del efecto principal fue robusta para los análisis de
sensibilidad relativos a las estadísticas utilizadas, la calidad del estudio y los valores atípicos.
Estos hallazgos son consistentes con el fuerte papel de las valoraciones desadaptativas en la
etiología del TEPT propuesto por los modelos cognitivos. En particular, se destacó el papel
de las autovaloraciones en adultos. Las vías para futuras investigaciones incluyen más
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estudios en niños, traumas múltiples y poblaciones militares y estudios de seguimiento
a más largo plazo.

适应不良评估与创伤后应激障碍的关系：元分析

创伤后应激障碍（PTSD）的认知模型表明，适应不良的评估在其病因学中起着重要作
用。本元分析旨在对适应不良评估与创伤后应激障碍之间的关系进行全面定量的检查。
有135项研究符合研究纳入标准，并进行了随机效应元分析。 评估和创伤后应激障碍之间
的关系，有较大的效应量（r = 0.53，95％CI = 0.51-0.56，k = 147），尽管表现出了显著
的异质性。在使用创伤后认知量表或儿童创伤后认知量表的研究中，效应量保持较大（r
= 0.56; k= 104）。 在成人中，对自我的评价具有较大的效应量（r = 0.61），对世界的评
价具有中等效应量（r = 0.46），自责评价具有小的效应量（r = 0.28）。在儿童/青少年
中，发现‘恐怖世界中的脆弱个体’和‘永久性和令人不安的变化’评估（分别为r = 0.54和r =
0.60）的效应量大。在创伤后长达一年的前瞻性纵向研究中，效应量仍然保持很大。平民
vs军队群体，PTSD问卷调查vs访谈测量，单次vs多次创伤暴露，或故意vs非故意创伤都么
有调节作用。针对使用的统计方法，研究质量和异常值进行敏感性分析，发现主效应量
估计稳健。这些发现呼应了认知模型提出的适应不良评估在创伤后应激障碍病因学中的
强大作用。特别强调了自我评估在成人中的作用。未来研究的途径可进行更多关于儿
童，多次创伤和军人群体的研究以及进行长期随访研究。

1. Introduction

Post-traumatic stress disorder (PTSD) is a debilitating
psychological disorder arising after the direct or indirect
experience of a traumatic event. Traumatic events are
common, with 60–90% of individuals being exposed to
at least one traumatic event during their lifetime
(Kilpatrick et al., 2013). However, lifetime prevalence
estimates of PTSD are 3.9% in adults (Koenen et al.,
2017) and 5% in children (Merikangas et al., 2010).
Most individuals recover from traumatic events without
interventionwithin sixmonths (Foa&Riggs, 1995;Hiller
et al., 2016). Research has therefore concentrated on
identifying risk factors for the development of PTSD,
with much research attention over the past 15 years
being given to the role of appraisals.

Appraisals have come to be central components of
many theoretical models of emotion (Dalgleish, 2004b)
and several cognitive models of PTSD give appraisals
a central role in explaining individual differences in
PTSD outcomes (e.g. Brewin, Dalgleish, & Joseph, 1996;
Dalgleish, 2004a; Ehlers & Clark, 2000; Foa & Riggs;
1995). The cognitive model described by Ehlers and
Clark (2000) has had considerable influence. In this
model, disturbance in autobiographical memory, mala-
daptive appraisals and poor coping strategies create
a sense of current threat that is central to the development
and maintenance of PTSD. The model proposes that
highly threatening appraisals related to the trauma and
its aftermath may be developed, such as the overgener-
alisation of danger (‘bad things always happen to me’) or
judgements of their own actions (‘I should have coped
better’). Appraisals of trauma sequelae are also hypothe-
sised to be central to the maintenance of persistent nega-
tive emotions. These may relate to specific symptoms
(e.g. intrusions as a sign they are ‘going crazy’) or their
future (‘I will never be the person I was again’). In addi-
tion to directly generating negative affect, negative

appraisals are seen in this model as encouraging the use
of maladaptive behavioural strategies and cognitive pro-
cessing styles that further promote the maintenance of
PTSD.

Most cognitive models of PTSD include some role
for appraisals or personal meaning in the development
and maintenance of this disorder. Commonalities
amongst the theories seem to be beliefs that the world
is a dangerous place and the self as incompetent or
somehow to blame for the trauma. Several authors
have made the case for applying such models to PTSD
in children and adolescents (hereafter just children;
Alisic, Zalta & Van Wesel, 2014).

Many studies have shown that maladaptive appraisals
about the self, the world and self-blame are risk factors
for PTSD. Cross-sectional studies have found measures
of maladaptive appraisals, such as the Post-Traumatic
Cognitions Inventory (PTCI; Foa, Ehlers, Clark, Tolin,
& Orsillo, 1999) and Child Post-Traumatic Cognitions
Inventory (CPTCI;Meiser-Stedman et al., 2009), to relate
strongly with PTSD symptoms in children (e.g. Diehle,
de Roos, Meiser-Stedman, Boer, & Lindauer, 2015;
Mitchell, Brennan, Curran, Hanna, & Dyer, 2017) as
well as adults (e.g. Duffy, Bolton, Gillespie, Ehlers, &
Clark, 2013). Maladaptive appraisals have been shown
to prospectively predict PTSD symptom severity and the
maintenance of PTSD symptoms in adults (e.g. Halligan,
Michael, Clark, & Ehlers, 2003) and children (e.g. Bryant,
Salmon, Sinclair, & Davidson, 2007). Maladaptive
appraisals have also been found to predict severity of
acute stress reactions in the first four weeks after
a traumatic event (e.g. Nixon & Bryant, 2005). This
suggests that appraisals may be particularly important
in the initial stages following trauma, and could play
a role in the onset of post-traumatic stress reactions.

Some other studies have shown a much more limited
role for maladaptive appraisals (e.g. Kangas, Henry, &
Bryant, 2005). For example, negative appraisals about the
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self and the world were found to predict a significant
amount of variance in PTSD symptoms in the initial
period following a stroke but no additional variance in
PTSD symptoms at 3 months follow up (Field, Norman,
& Barton, 2008). It is possible that appraisals play
a different role at different time points following trauma.

The PTSD field has seen the development of numer-
ous self-report measures for the assessment of maladap-
tive or negative post-traumatic appraisals. Measures such
as the PTCI and CPTCI were developed with specific
cognitive or cognitive-behavioural accounts of PTSD in
mind (i.e. Ehlers & Clark, 2000; Foa et al., 1999). Other
measures have been developed in response to different
models of PTSD, for example, the World Assumptions
Scale (Janoff-Bulman, 1989).

Previous meta-analyses of risk factors for PTSD
in trauma-exposed adults have found pre-traumatic
risk factors to have smaller effect sizes (smaller
than r = 0.20) than peri-traumatic (r = 0.23–0.35)
or post-traumatic risk factors (r = 0.29–0.40;
Brewin, Andrews, & Valentine, 2000; Ozer, Best,
Lipsey, & Weiss, 2003). In these studies, the effect
size varied depending on the population being stu-
died (e.g. military versus civilian samples) and
methodology (e.g. prospective versus retrospective
study design). Meta-analyses conducted in child
and adolescent studies also found the largest effect
sizes for peri-traumatic and post-traumatic risk
factors (Cox, Kenardy, & Hendrikz, 2008; Trickey,
Siddaway, Meiser-Stedman, Serpell, & Field, 2012).
These studies, however, did not explore the role of
maladaptive appraisals. Mitchell et al. (2017) did
explore appraisals and PTSD in children and ado-
lescents, and performed a meta-analysis of 11 stu-
dies, finding a large effect size (r = 0.63, 95% CI =
0.58–0.68) for this association. To date, however,
no quantitative synthesis has been carried out to
summarise the role of maladaptive appraisals in
PTSD in both adults and children which includes
a wide range of measures of maladaptive appraisals.
Given the theoretical importance of maladaptive
appraisals in psychological models of PTSD, it is
important to summarise the literature in this area
to obtain a more accurate estimate of the effect size
of the relationship between appraisals and PTSD
symptoms. The seemingly crucial role played by
the modification of appraisals in the treatment of
PTSD (Jensen, Holt, Ormhaug et al., 2018; Kleim
et al., 2013) and the recent addition of negative
cognitions to diagnostic criteria for PTSD
(American Psychiatric Association, 2013) under-
lines the clinical significance of this research.

Here we additionally explore variables that mod-
erate the relationship between maladaptive appraisals
and PTSD. Such moderation analyses will allow for
a thorough empirical evaluation of the generalisabil-
ity and methodological robustness of the research

supporting an association between appraisals and
PTSD. A key moderator when exploring the impact
of psychological mechanisms in developing popula-
tions is age. Children’s capacity to appraise
a traumatic event will be influenced by their devel-
opmental stage and cognitive ability (Salmon &
Bryant, 2002). In particular, a lack of knowledge
and experience in young children will mean they
have less detail in their schematic models about
themselves and the world. This lack of detail about
the causes and consequences of emotional events
means young children may have fewer cognitive and
emotional tools to appraise emotional events. The
relationship between maladaptive appraisals and
PTSD may also vary according to context, in parti-
cular, the type of traumatic event, the intentionality
of the trauma, or whether or not the trauma was
a single event or multiple event trauma. For example,
individuals who have suffered sexual assaults have
been shown to score more highly on the PTCI, than
individuals involved in other traumatic events
(Startup, Makgekgenene, & Webster, 2007). Previous
meta-analyses have reported that study design, popu-
lation (civilian vs military) and measures used mod-
erately the effect sizes found (Brewin et al., 2000;
Ozer et al., 2003; Trickey et al., 2012). A particular
aim of the current study was to compare different
subtypes of maladaptive appraisals and the relative
strength of their relationship with PTSD, in particular
the sub-scales of the PTCI (self, world and self-blame
appraisals) and the CPTCI (‘permanent and disturb-
ing change’ and ‘fragile person in a scary world’
appraisals). This may shed some light into which
appraisals might be most significant risk factors for
PTSD and therefore important to target clinically.

It is also important to explore the effect size of the
relationship between maladaptive appraisals and PTSD
symptoms at different time points following the trauma.
This will help to establish whether appraisals have a role
in the onset of post-traumatic stress symptoms, consider
whether the association between appraisals and PTSD
weakens over time, and also test the hypothesis that
appraisals predict subsequent PTSD (i.e. lending support
to an aetiological role for appraisals).

In summary, the primary aim of the current
study was to systematically evaluate and summar-
ise the existing PTSD literature to estimate the
strength of the relationship between trauma-
related maladaptive appraisals and symptoms of
PTSD. The secondary aim of the study was to
examine putative theoretical, population and
methodological influences on the relationship
between appraisals and PTSD, including the com-
parative strength of the relationship of different
subtypes of maladaptive appraisal (self, world and
self-blame) with PTSD symptoms, and the change
in the strength of the relationship over time.
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2. Methods

2.1. Registration

The current meta-analysis was prospectively regis-
tered with PROSPERO on 14 September 2015
(CRD42015026224).

2.2. Search strategy

Studies were selected following a systematic search
for relevant publications dating from 1980 (when
PTSD was first introduced in the DSM) in
PsycINFO, MEDLINE, CINAHL and PILOTS
(Published International Literature on Traumatic
Stress; US Department of Veterans Affairs, 2015),
completed by the 3 February 2017. Reference sec-
tions of relevant book chapters and review articles
were screened, a citation search for the PTCI and
CPTCI was carried out and the Journal of
Traumatic Stress was searched to identify further
relevant literature. Further unpublished or ‘grey’
literature was sought by searching the databases
OpenGrey, Dissertation Abstracts International
and the British Library e-theses Online Service.
Researchers who were first authors on two or
more studies included in the meta-analysis were
contacted via email to request any unpublished
data. Two researchers provided data which
extended and overlapped with papers they had
published.

Search terms were: PTSD OR Posttraumatic stress
OR Posttraumatic stress OR Posttraumatic stress OR
traumatic neurosis AND cognitive appraisal* OR
appraisal* OR negative cognition* OR ‘negative
belief’ OR “posttraumatic cognition* OR misapprai-
sal*. To be included in the analysis, studies were
required to meet all of the following inclusion
criteria:

(1) Included participants exposed to trauma, as
defined by DSM-5 PTSD Criterion
A (American Psychiatric Association, 2013);

(2) Included a validated measure of PTSD/ASD or
PTSD/ASD severity that considers intrusions,
avoidance and hyperarousal, which demon-
strates adequate reliability and validity via
publication of their psychometric properties
in a peer-reviewed journal; and

(3) Included a measure of trauma-relevant mala-
daptive appraisals, operationally defined as
how you see yourself, the world or your symp-
toms in the aftermath of trauma as well as self-
blame or other trauma attributions.

The following exclusion criteria were applied:

(1) Review article, case study, qualitative study or
book chapter;

(2) Treatment trial or sample involving only
those who have a PTSD diagnosis. This is
because the amount of variability in the sam-
ple for PTSD severity would be reduced in
treatment trials as all individuals would have
high levels of symptomatology due to having
been diagnosed with PTSD. We did not
exclude universal preventative treatment
trials as these studies would comprise
a wide spectrum of PTSD responses, allowing
for a valid examination of whether PTSD
severity was associated with appraisals.

(3) Not published in English;
(4) Dissertations where the full text was not

available after contacting the authors and
where the abstract did not provide sample
size and effect size;

(5) Measures only the appraisal of a threat to life
during the traumatic event. This has been
addressed in previous meta-analyses (Cox
et al., 2008; Ozer et al., 2003; Trickey et al.,
2012) and did not fit our operational defini-
tion of post-trauma appraisals as outlined
above. Moreover, it may be argued that peri-
traumatic threat reflects an adaptive
response, i.e. they accurately reflected threat
during a trauma, and may have served an
important function in contributing to the
body’s normal ‘flight or fight’ response.

(6) Measures appraisals prior to trauma or at the
time of trauma rather than in the aftermath of
trauma (e.g. appraisal of treatment, appraisal of
the traumatic experience as it was happening).

(7) Measures coping self-efficacy or appraisal of
ability to cope with the practical demands of
life after trauma. These were excluded as they
were judged to be insufficiently related to the
trauma-related appraisals of interest here (i.e.
relating to self, the world or PTSD symptoms).

(8) Data set previously included in another
study. Estimates were taken from the peer
reviewed journal article or the largest sample
where more than one study or dissertation
used the same data set;

(9) Study does not provide an effect size, nor
sufficient data to calculate an effect size
even after contacting authors;

(10) Data from individuals with PTSD were com-
bined with data of individuals with other
diagnoses (e.g. depression) but not PTSD
and it was not possible to look at the groups
separately; or

(11) Participants had a traumatic brain injury.
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2.3. Screening method

The screening is outlined in the PRISMA diagram in
Figure 1. Titles and abstracts were reviewed by GG. SS
reviewed all excluded abstracts. Where disagreements
occurred, studies were included and put through to the
next stage. The full text of eligible studies were then
independently reviewed by GG and SS or JD. Where
disagreements occurred a final decision about inclusion
was made by the last author (RMS).

2.4. Data extraction

Information was extracted and coded by GG. Twenty
per cent of studies were double-coded by SS. Agreement
between GG and SS on the items in the data extraction
form was 91%.Where disagreements occurred, the data
was double-checked by GG in discussion with RMS.

Pearson’s zero-order correlation coefficient (r) was the
primary estimate of effect size. Where other measures of
effect size data were given, these were converted into
Pearson’s r. If insufficient data was given to calculate an
effect size, study authors were contacted. If authors were
unable to provide the relevant information or did not
respond within two weeks of being contacted then the
study was excluded. If studies reported separate effect
sizes for appraisal subscale scores as well as the total
scores, subscale scores were used in the subscale analyses,

but only the effect size for the total score was used to
estimate the overall effect size. When studies reported
effect sizes for multiple subscales or multiple items with-
out the total score, then these effect sizes were combined
for use in the main analysis.

Multiple effect sizes were extracted for prospective
studies to explore the change in the relationship over
time. In the main meta-analysis, the effect size reported
for the first concurrent time point was extracted. If no
concurrent data were available, then the first prospective
time point was used.

2.5. Quality assessment framework

A quality assessment tool was developed for the pur-
poses of the current study (available from the first
author) as no individual quality assessment scales
were found to be recommended in the literature for
use with cross-sectional or prospective studies of risk
factors (Jarde, Losilla, & Vives, 2012). In developing
the assessment tool, existing checklists were reviewed
and the elements relevant to the current study were
adapted for inclusion. These checklists included the
Quality Appraisal Checklist for Studies Reporting
Correlations and Associations (NICE, 2012), the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement (Von

Figure 1. PRISMA diagram outlining results from the study selection process.
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Elm et al., 2007), the Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies
(National Heart Lung and Blood Institute, 2014)
and other relevant critical appraisal tools published
in the literature (e.g. Hoy et al., 2012; Munn, Moola,
Riitano, & Lisy, 2014; Shamliyan et al., 2011).

Threats to internal and external validity relevant to the
current meta-analysis included: the representativeness of
the sample; appropriate recruitment and sampling; non-
response bias and drop-out rates and the reliability of
appraisal measures. Studies were rated low, medium or
high quality depending on the number of questions
answered as being at ‘low risk’ of bias. Studies were
judged to be of high quality if they scored ‘low risk’ on
4 or 5 of the 5 items; medium quality if they scored ‘low
risk’ on 2 or 3 items; and low quality if they scored ‘low
risk’ on 0 or 1 of the items. Quality assessment was
performed by GG, and 20% of studies were double-
coded by SS or JD. Percentage agreement for the indivi-
dual items in the quality assessment checklist was 80%.
The weighted Kappa was 0.52 (‘moderate’) for overall
quality rating.

2.6. Data synthesis

Random effects meta-analyses were performed using
Comprehensive Meta-Analysis (Borenstein, Hedges,
Higgins, & Rothstein, 2006). Hedges’ method (Hedges
& Olkin, 1985) was used to calculate an estimate of
population effect size. R values were transformed into
a Fisher’s Z score for use in the analysis and then back-
transformed to r for interpretation. Estimates of hetero-
geneity were calculated, using the Q statistic and the I2

statistic. The degree of heterogeneity was classified as
‘low’ (25%), ‘medium’ (50%) or ‘large’ (75%; Higgins,
Thompson, Deeks, & Altman, 2003).

2.7. Subgroup and sensitivity analyses

When planning this review we decided that mod-
erator analyses were only be undertaken if 10 or
more studies included data relevant to a given
analysis. We also identified variables at this stage
that we wished to examine as moderators.
Putative a priori methodological moderator vari-
ables were study design, publication status, mea-
sure of PTSD, administration of PTSD measure,
administration of appraisal questionnaire, apprai-
sal measure, and when PTSD symptoms were
measured. Putative study population moderator
variables were civilian versus military sample
and age of the population (child/adolescent vs.
adult). Putative trauma characteristics moderator
variables were trauma type (accident, illness or
injury; combat/war exposure; interpersonal vio-
lence/sexual abuse; natural/human disaster), single
trauma (e.g. road traffic accident) vs multiple

trauma (e.g. domestic abuse), and intentional
(e.g. assault) vs. unintentional trauma (e.g. earth-
quake). Not all studies provided data on each
moderator variable; numbers of studies included
for each moderator variable are shown in Table 1.
Subgroup analyses were performed if there were 2
studies or more in each subgroup (Cuijpers,
2016). In order to guard against making Type
I errors (finding an effect when none exists;
Higgins & Thompson, 2004) the Holm method
was used to adjust the level of significance for
moderator analyses (Holm, 1979). No power cal-
culations were undertaken.

Results of subgroup analyses showed a significant
amount of heterogeneity was accounted for by the
measure of maladaptive appraisals. In order to
explore subgroup analyses without the confound of
maladaptive appraisal measure blurring the results,
the overall meta-analysis was repeated for studies
using the PTCI or CPTCI only. These measures
were selected as they are well validated and the
most widely used appraisal measures. Moreover,
separate meta-analyses were carried out on studies
that reported effect sizes for the PTCI subscales of
self, world and self-blame in adults, or the CPTCI
subscales of ‘fragile person in a scary world’ and
‘permanent and disturbing change’ in children.

A separate meta-analysis was performed on prospec-
tive studies only. Studies were included in this analysis if
they assessedmaladaptive appraisals within onemonth of
a trauma and reported PTSD two to four months, six
months or 12 months post-trauma, where there was at
least onemonth between appraisal assessment and assess-
ment of PTSD. Some studies reported data at more than
one follow-up time. Given that only one effect size can be
extracted from each study (Borenstein, Hedges, Higgins,
& Rothstein, 2009), three separate random-effects meta-
analyses were performed for each of the time points to
enable all studies to be included.

Sensitivity analyses were conducted to establish
whether the findings were influenced by the decisions
made in the process of obtaining them (Borenstein
et al., 2009). These excluded studies in which the beta
value was imputed in place of r, low-quality studies
and outliers. Studies whose 95% confidence interval
did not overlap with the 95% confidence interval of
the pooled effect size were considered to be outliers
(Cuijpers, 2016).

2.8. Publication bias

Funnel plots were used to graphically explore publication
bias. Egger’s test of the intercept (Egger, Davey Smith,
Schneider, & Minder, 1997) and Duval and Tweedie’s
trim and fill method (Duval & Tweedie, 2000) were used
as further estimates of publication bias.
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3. Results

3.1. Search results

Overall, 2474 studies were identified and 135 met
inclusion criteria (see Figure 1). Supplementary
Table 1 provides references for all full-text studies
reviewed and the reasons for inclusion or exclusion.

3.2. Study characteristics

Supplementary Table 3a and b describe the char-
acteristics of all studies included in the meta-
analysis. Of the 135 included studies, there were
147 independent effect sizes extracted. The total
number of participants included in the main meta-

Table 1. Results from overall and subgroup meta-analyses.
K n r LL UL Z p Q df p

TOTAL – ALL STUDIES* 147 29,812 0.53 0.51 0.56 30.88 <0.01 1382.37* 146 <0.0001; I2 = 89.4%
Age Group
Child 25 9326 0.59 0.54 0.64 18.10 <0.01
Adult 120 19,795 0.52 0.49 0.55 24.66 <0.01
Subgroup analysis 5.73 1 <0.02
Population
Civilian 138 28,530 0.54 0.51 0.56 32.19 <0.01
Military 6 1159 0.44 0.05 0.71 2.19 0.03
Subgroup analysis 0.34 1 0.56
Data used
Cross-sectional 135 26,950 0.54 0.51 0.57 30.35 <0.01
Prospective 12 2862 0.48 0.37 0.57 7.58 <0.01
Subgroup analysis 1.39 1 0.24
Type of report
Peer reviewed 135 28,550 0.52 0.50 0.55 29.47 <0.01
Unpublished/dissertation 12 1262 0.65 0.56 0.72 11.04 <0.01
Subgroup analysis 6.63 1 <0.02
Validity of appraisal measure
Validated 124 23,640 0.54 0.51 0.57 28.42 <0.01
Un-validated 23 6172 0.51 0.43 0.58 11.04 <0.01
Subgroup analysis 0.66 1 0.42
Appraisal measure name
CPTCI 14 1636 0.65 0.55 0.72 10.20 <0.01
IPSI 3 211 0.70 0.63 0.77 12.22 <0.01
PBRS 3 259 0.59 0.50 0.67 10.72 <0.01
PTCI 90 19,800 0.55 0.52 0.58 29.51 <0.01
SBQ 4 70 0.25 0.00 0.47 1.93 0.05
TAQ 4 687 0.38 −0.01 0.67 1.93 0.05
WAS 4 708 0.15 0.08 0.22 4.00 <0.01
Subgroup analysis 159.40 6 <0.0001
Appraisal measure admin.
Interview 3 328 0.26 0.15 0.36 4.73 <0.01
Self-report 144 29,484 0.54 0.51 0.57 31.09 <0.01
Subgroup analysis 32.48 1 <0.0001
PTSD measure admin.
Interview 37 5056 0.51 0.44 0.57 12.70 <0.01
Self-report 110 24,756 0.54 0.51 0.57 28.09 <0.01
Subgroup analysis 1.02 1 0.31
PTSD measure type
Dichotomous 25 3442 0.52 0.43 0.59 10.36 <0.01
Continuous 122 26,370 0.54 0.51 0.57 29.00 <0.01
Subgroup analysis 0.21 1 0.64
Number of traumatic events
Single event 65 15,899 0.54 0.50 0.58 21.06 <0.01
Multiple event 8 1435 0.52 0.33 0.67 4.92 <0.01
Subgroup analysis 0.07 1 0.79
Intentionality of trauma
Intentional trauma 46 9910 0.48 0.43 0.53 15.81 <0.01
Unintentional trauma 44 10,094 0.51 0.46 0.56 16.31 <0.01
Subgroup analysis 0.66 1 0.42
Traumatic event type
Accident, illness or injury 36 5036 0.51 0.46 0.56 15.87 <0.01
Combat/war exposure 10 1429 0.42 0.30 0.53 6.34 <0.01
IPV/sexual abuse 25 4581 0.48 0.42 0.54 12.79 <0.01
Natural/human disaster 10 7950 0.51 0.39 0.61 7.57 <0.01
Subgroup analysis 2.27 3 0.52
Time trauma symptoms measured
> 1 month after trauma 80 16,575 0.54 0.50 0.58 22.42 <0.01
0–1 month after trauma 20 3594 0.56 0.48 0.64 11.34 <0.01
Subgroup analysis 0.31 1 0.58
Sensitivity analyses
No Beta co-efficient 141 28,538 0.54 0.52 0.57 32.07 <0.01 1210.58* 140 <0.01; I2 = 88.4%
No low quality studies 109 25,240 0.52 0.49 0.55 25.87 <0.01 1175.78* 108 <0.01; I2 = 90.8%
Outliers removed 96 16,706 0.54 0.52 0.55 47.53 <0.01 176.73* 95 <0.01; I2 = 46.2%

* Not all items add up to 147 as not all studies reported information on the subgroups in question.
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analysis was 29,812. Supplementary Table 2
describes each appraisal measure included in the
review.

3.3. Meta-analysis of all eligible data

A random-effects meta-analysis of 147 independent
effect sizes from 135 studies indicated a large effect
size for the relationship between maladaptive apprai-
sals and PTSD symptoms, r= .53, 95%CI = .51-.56.
There was significant heterogeneity in these relation-
ships, Q= 1382.31, df= 146, p < 0.0001, I2= 89.4%.
Effect sizes for each individual study are reported in
Supplementary Table 4.

3.4. Subgroup and sensitivity analyses

Subgroup and sensitivity analysis results are shown
in Table 1. Significant heterogeneity was accounted
for by several variables. Child studies showed
a significantly larger effect size than adult studies,
but both effects were large (i.e. >.5). Unpublished
studies yielded a larger effect size than published
studies. However, both the age-related and publica-
tion status moderator analyses ceased to be signifi-
cant when a Holm correction for multiple
comparisons was applied. Interview measures of
appraisal had a significantly smaller effect size
than self-report measures, but only three studies
utilised an interview format for assessing appraisals
and these studies comprised relatively few partici-
pants. Individual appraisal measure also explained
a significant amount of heterogeneity. No hetero-
geneity was explained by population (civilian vs
military), study design (cross-sectional vs prospec-
tive); the validity of appraisal measure; PTSD mea-
sure administration (interview vs questionnaire),
single vs multiple trauma; traumatic event type or
time since trauma. Given the small number of
participants in the military and multiple trauma
populations and the unpublished studies, some cau-
tion should be exercised when considering these
findings. The main effect size estimate was robust
to the sensitivity analyses (see Table 1).

3.5. Meta-analysis of PTCI/CPTCI studies only

Given the large amount of heterogeneity accounted
for by measure of appraisals, the meta-analysis was
repeated with just the studies that used the PTCI and
CPTCI (k= 104). The overall analysis showed a large
effect size, r= .56, 95%CI = .53-.59. Heterogeneity was
high (I2= 86.2%). See Supplementary Table 5 for the
contribution of each study to the overall effect size.
Subgroup and sensitivity analysis results are given in
Table 2. There was a significant difference between
child and adult studies, with child studies having

a significantly larger effect size than adult studies,
though both effect sizes would still be considered
large. Moreover, when a Holm correction for multi-
ple comparisons was applied this relationship ceased
to be significant. No heterogeneity was explained by
population (civilian vs military), study design (cross-
sectional vs longitudinal), PTSD measure type (con-
tinuous vs dichotomous), PTSD measure administra-
tion (interview vs self-report), single vs multiple
trauma, traumatic event type or time since trauma.
As noted above, it should be stressed that some
moderator analyses comprised relatively small num-
bers of participants or studies. The overall effect size
remained large in all sensitivity analyses.

3.6. Comparing subtypes of maladaptive
appraisal

A series of meta-analyses were conducted looking
at the sub-scales of the PTCI (in adults) and the
CPTCI (in children). These analyses were planned,
but given the large number (>5000) of children and
adolescents who also completed the PTCI in three
studies, further sub-scale analyses were undertaken
for these studies. Results of these analyses are sum-
marised in Figure 2. Detailed subgroup and sensi-
tivity results are given in Supplementary Tables
6–10; these do not include the child and adolescent
PTCI studies as there was only three to consider,
rendering sub-group analyses impossible. In adults
the strongest relationship between maladaptive
appraisals and PTSD symptoms was found for
appraisals about the self (r= .61; 95%CI = .57-.64;
I2= 84.9%), followed by world appraisals (r= .45;
95%CI = .41-.49; I2= 78.3%), and self-blame apprai-
sals (r =.28; 95%CI = .24-.33; I2= 79.3%).

In children and adolescents, the relationships for
PTCI self (r= 0.57; 95%CI = 0.42–0.68; I2= 97.7%),
world (r= 0.43; 95%CI = 0.36–0.49; I2= 85.2%) and
self-blame appraisals (r= 0.35; 95%CI = 0.26–0.44; I2=
66.8%) were broadly similar to the pattern for adults.
The relationship between CPTCI-PC appraisals and
PTSD symptoms (r= .59; 95%CI = .48-.67; I2= 86.7%)
was slightly larger than CPTCI-SW appraisals (r= .53;
95%CI = .43-.62; I2= 84.3%). However, the confi-
dence intervals of the effect sizes overlap, indicating
that there is not a significant difference between these
appraisal subtypes. Forest plots for each CPTCI sub-
scale are presented in Supplementary Figures 1 and 2.

3.7. Meta-analysis of effect size between
appraisals in the acute phase and PTSD at
different time points

At 2–4 months following trauma, the effect size between
maladaptive appraisals and PTSD symptoms was large
(see Figure 3; r =.53, 95%CI = .44-.61; k= 9), with
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Table 2. Table of subgroup analysis and sensitivity analysis results for ptci and cptci studies only.
K n r LL UL Z p Q df p

TOTAL CPTCI/PTCI ONLY 104 21,436 0.56 0.53 0.59 31.31 <0.01 748.21* 103 <0.0001
Age Group
Adult 84 13,020 0.55 0.51 0.58 25.09 <0.01
Child 18 7725 0.62 0.56 0.67 16.14 <0.01
Subgroup analysis 3.89 1 <0.049
Population
Civilian 99 20,633 0.56 0.53 0.58 32.84 <0.01
Military 3 680 0.64 0.22 0.86 2.77 0.028
Subgroup analysis 0.22 1 0.64
Data used
Cross-sectional 96 20,370 0.57 0.54 0.59 29.96 <0.01
Prospective 8 1066 0.50 0.44 0.56 7.91 <0.01
Subgroup analysis 2.67 1 0.10
Type of report
Peer reviewed 94 20,432 0.55 0.53 0.58 30.23 <0.01
Unpublished/dissertation 10 1004 0.64 0.54 0.73 9.09 <0.01
Subgroup analysis 2.57 1 0.12
PTSD measure administration
Interview 31 4426 0.51 0.44 0.58 11.75 <0.01
Self-report 73 17,010 0.58 0.55 0.61 30.54 <0.01
Subgroup analysis 3.61 1 0.06
PTSD measure type
Dichotomous 17 1368 0.56 0.47 0.64 10.05 <0.01
Continuous 87 20,068 0.56 0.53 0.59 29.31 <0.01
Subgroup analysis 0.00 1 0.99
Number of traumatic events
Multiple event 5 835 0.64 0.45 0.78 5.44 <0.01
Single event 48 12,320 0.58 0.53 0.61 21.53 <0.01
Subgroup analysis 0.57 1 0.45
Intentionality of trauma
Intentional trauma 25 6567 0.52 0.47 0.56 19.11 <0.01
Unintentional trauma 31 7154 0.54 0.48 0.59 14.50 <0.01
Subgroup analysis 0.31 1 0.58
Traumatic event type
Accident, illness or injury 24 2395 0.53 0.47 0.60 13.03 <0.01
Combat/war exposure 6 869 0.52 0.41 0.62 7.85 <0.01
IPV/sexual abuse 13 2364 0.50 0.45 0.56 14.55 <0.01
Natural/human disaster 8 7318 0.59 0.49 0.67 9.91 <0.01
Subgroup analysis 2.28 3 0.52
Time trauma symptoms measured
> 1 month after trauma 55 12,601 0.57 0.53 0.60 24.03 <0.01
0–1 month after trauma 16 2256 0.58 0.49 0.66 10.57 <0.01
Subgroup analysis 0.05 1 0.82
Sensitivity analyses
No Beta co-efficient 102 21,161 0.56 0.54 0.59 31.16 <0.01 732.60* 101 <0.01; I2 = 86.2%
No low quality studies 77 17,822 0.55 0.52 0.58 26.12 <0.01 624.29* 76 <0.01; I2 = 87.8%
Outliers removed 76 12,157 0.56 0.53 0.58 40.94 <0.01 158.12* 75 <0.01; I2 = 52.6%

Figure 2. Forest plot showing effect sizes across different subtypes of maladaptive appraisal.
Key: PTCI-Self = Posttraumatic Cognitions Inventory Self subscale; PTCI-World = Posttraumatic Cognitions Inventory World subscale; PTCI-Self-
blame = Posttraumatic Cognitions Inventory Self-Blame subscale; CPTCI – fragile/scary = Child Posttraumatic Cognitions Inventory Fragile
Person/Scary World subscale; CPTCI- Permanent Change = Child Posttraumatic Cognitions Inventory Permanent Change subscale.
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significant heterogeneity (Q= 45.45, df = 8, p < 0.0001; I2

= 82.4%). At 6 months the effect size remained large (r =
.53, 95%CI= .48-.57, k = 13;Q=21.60, df = 12, p < .04; I2=
44.43%). Only 3 studies reported prospective data about
the correlation between maladaptive appraisals within 1
month of trauma and PTSD symptoms 12 months fol-
lowing trauma. Results showed amoderate effect size (r =
.32, 95%CI = .13-.48, k = 3; Q= 22.51, df = 2, p < .001; I2 =
91.1%). The effect size was slightly lower at 12 months
following trauma; however, given the low number of
studies at 12 months and the overlapping confidence
intervals for the effect sizes at the different time points,
the difference may not be significant.

3.8. Publication bias

Table 3 shows the results of the tests of publication
bias, which found little evidence of publication bias.

Funnel plots indicated small studies may have
been missing, suggesting a publication bias towards
larger studies (see Figures 4 and 5). Nevertheless, any
publication bias that is in evidence does not affect the
estimates of effect size seen; if anything, the use of
Duval & Tweedie’s Trim and Fill method led to
slightly larger effects (see Table 3).

4. Discussion

The current meta-analysis aimed to summarise the
literature on the relationship between measures of

maladaptive appraisal used in the PTSD literature
and PTSD symptoms. Results from pooling 147 inde-
pendent effect sizes from 135 studies showed the effect
size of the relationship between maladaptive appraisals
and PTSD to be large (r= .53). When repeated includ-
ing only the studies that used the PTCI or CPTCI,
a similarly large effect was found (r= .56).

Analysis of putative moderators revealed few differ-
ences in this relationship. There were considerable dif-
ferences in effect size between measures used to index
trauma-related appraisals. We were therefore con-
cerned that appraisal measure may have acted as
a confound influencing other moderator analyses, par-
ticularly when sub-groups comprised small numbers of
studies. Equally noteworthy was the lack of moderation
effects for several variables, including study design
(cross-sectional vs prospective), method for assessing
PTSD, number of traumas, intentionality, trauma type
and time when appraisals assessed. Since this pattern of
results persisted even when restricting our studies to
those which used the conceptually related PTCI or
CPTCI, this suggests that appraisal measure did not
have a major confounding effect. Moreover, effect
sizes were robust to sensitivity analyses, i.e. when con-
sidering the impact of regression statistics, study quality
or outliers. Minimal publication bias was apparent.

Comparison with previous meta-analyses of
trauma-exposed populations is instructive. Within
adults, the contrast between the effect of appraisals
(r= .52, 95%CI = .49-.55) and other variables is stark.

Figure 3. Forest plot showing effect size of relationship between acute appraisals and PTSD symptoms at 2–4 months, 6 months
and 12 months since trauma.

Table 3. Estimates of publication bias for all analyses.
Meta-Analysis Egger’s test of intercept Fail Safe N Duval & Tweedie’s Trim and Fill

All studies t = 0.39, df = 145, two-tailed p = 0.70 5697 16 missing studies to the right of the mean; adjusted r = 0.57,
95% CI = 0.54–0.59, Q = 1982.20

PTCI/CPTCI only t = 0.46, df = 102, two-tailed p = 0.65 3465 8 missing studies to right of the mean; adjusted r = 0.58, 95%
CI = 0.55–0.61, Q = 867.48

Adult-Self t = 0.70, df = 64, two-tailed p = 0.49 3635 11 missing studies to the right of the mean; adjusted r = 0.64,
95% CI = 0.61–0.67, Q = 599.80

Adult-World t = 1.16, df = 60, two-tailed p = 0.25 9942 No missing studies
Adult- Self-Blame t = 0.93, df = 57, two-tailed p = 0.36 9045 12 missing studies to right of the mean; adjusted r = 0.34,

95% CI = 0.30–0.39, Q = 456.00
Child- Perm Change t = 0.28, df = 10, two-tailed p = 0.78 1836 No missing studies
Child-Fragile/Scary t = 0.07, df = 10, two-tailed p = 0.94 1445 No missing studies
2–4 months t = 0.07, df = 7, two-tailed p = 0.95 1299 No missing studies
6 months t = 0.44, df = 11, two-tailed p = 0.67 1862 2 missing studies to left of mean; adjusted r = 0.51 (95% CI

= .46 – .56, Q = 28.13
12 months t = 1.30, df = 1, two-tailed p = 0.42 116 No missing studies
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In their meta-analysis, Brewin et al. (2000) synthesized
data pertaining to a wide range of risk factors for
PTSD. All risk factors were statistically significant,
and the effect sizes ranged from r = .05 (race) to r =
.40 (social support), a weaker relationship than that
found in the current study for appraisals. In child
studies, the effect size of r= .59 is comparable to the
Mitchell et al., meta-analysis (r= 0.63, 95%CI =
0.58–0.68) and similar in size only to the relationship
of thought suppression and PTSD in the Trickey et al.
(2012) meta-analysis. However, Mitchell et al. (2017)
omitted several studies included here (k= 11 vs k= 25).

4.1. Theoretical implications

The strength of the relationship between maladaptive
appraisals and PTSD is consistent with claims made
by cognitive theorists that such appraisals are

strongly associated with PTSD (e.g. Dalgleish, 2004a;
Ehlers & Clark, 2000; Foa & Riggs, 1995). This rela-
tionship was present in the earliest acute phase (albeit
with relatively few studies) as well as later. Crucially,
several prospective studies found that acute appraisals
predicted PTSD months later, albeit slightly reduced
at the one-year point.

The strong relationship between maladaptive
appraisals and PTSD may raise the question of
whether or not measures of maladaptive appraisals
are simply proxy measures of PTSD symptoms. This
is particularly pertinent given that negative cogni-
tions are now part of the diagnostic criteria for the
disorder in DSM-5. Indeed, some items on assess-
ment tools of maladaptive appraisals relate to the
interpretation of intrusions or reactions since the
trauma, i.e. individuals can only score highly on
such items if they are experiencing such symptoms.

Figure 5. Funnel plot of effect sizes exploring publication bias for meta-analysis of appraisals measured using only PTCI and
CPTCI.
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Figure 4. Funnel plot of standard error by Fisher’s Z for overall effect size (all studies included) showing the symmetry of the
data in relation to publication bias.
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Nevertheless, other strands of research support
a causative rather than epiphenomenal role for
appraisals, e.g. pre-trauma maladaptive appraisals
predicting PTSD following trauma (Bryant &
Guthrie, 2007) and clinical trials evidence showing
that change in appraisals mediates treatment respon-
siveness (e.g. Jensen et al., 2018; Kleim et al., 2013;
Meiser-Stedman, Smith, McKinnon et al., 2017).

While not definitive proof of an aetiological role
for appraisals in PTSD, this review has highlighted
the different relationships between subtypes of apprai-
sal and PTSD symptoms. In adults, negative apprai-
sals about the self were significantly more strongly
related to PTSD symptoms than negative appraisals
about the world, followed by appraisals of self-blame.
A similar picture was observed for adolescent samples
that also used the PTCI. The moderate effect for
world appraisals is perhaps surprising given the
strong orientation towards external threat that the
disorder is typically associated with, e.g. hypervigi-
lance, exaggerated startle, behavioural avoidance.
Cognitive models of PTSD place emphasis on the
role of self-appraisals in maintaining the disorder.
These findings strongly support this, and suggest
that an internally focused sense of current threat
(represented by maladaptive appraisals of the self) is
more important than an externally focused sense of
threat (represented by maladaptive appraisals of the
world) in PTSD.

Although the relationship between self-blame and
PTSD symptoms was significant, it was the subtype of
appraisal with the weakest relationship with PTSD
symptoms. Doubts have been raised about the impor-
tance of the self-blame subscale of the PTCI, with
some studies showing no relationship between self-
blame appraisals and PTSD (e.g. Beck et al., 2004) or
even a negative correlation with PTSD (Startup et al.,
2007). One contribution to this disparity could be the
different conceptualisations of self-blame. For exam-
ple, Janoff-Bulman (1992) made a distinction
between behavioural self-blame (attributing the
cause of trauma to modifiable characteristics of one-
self) and characterological self-blame (attributing the
cause of events to one’s personality).

Attention should also be drawn to the strong relation-
ship between maladaptive appraisals and PTSD symp-
toms in child and adolescent studies of PTSD. The age
range of the participants in the included studies did not
comprise very young children, and given the youngest
mean age for the studies included in this meta-analysis
was 9.9 years (the median age being 13.5 years), these
studies would perhaps be better described as adolescent
rather than child and adolescent. By this stage, youth will
have developed at least some complex cognitive and
emotional capacity enabling them to appraise traumatic
situations and their responses (Salmon & Bryant, 2002),
making the potentially distorting appraisals thought to

contribute to themaintenance of PTSDpossible. Another
factor that might contribute to the large effect size found
in the child studies could be the measures themselves
used to assess appraisals. Both sub-scales of the CPTCI
relate to self-appraisals. Moreover, the CPTCI does not
contain a self-blame scale, which as seen in the adult
studies has the weakest relationship with PTSD symp-
toms.While there was no difference between the CPTCI-
SWandCPTCI-PC sub-scales, thismay be attributable to
the large proportion of items relating to the self in the
CPTCI-SW subscale.

4.2. Clinical implications

The strong relationship found between maladaptive
appraisals and PTSD symptoms across populations
and types of trauma reinforces their role as an impor-
tant target for psychological intervention.
Maladaptive appraisals about the self could be
a priority for treatment. Treatment such as trauma-
focused CBT should focus on helping the person to
recover a sense of themselves as a worthy person who
is in control and not ‘damaged’.

It is noteworthy that trauma characteristics did not
moderate the effect size in any of the analyses, i.e.
appraisals play an important role regardless of whether
the trauma was interpersonal or not, intended or not, or
even involving single or multiple trauma. This pattern
was consistent across subtypes of appraisal. Thus, while
certain types of trauma exposure may seem particularly
severe, it remains the case that the individuals’ apprai-
sals remain a key aspect of their traumatic stress reac-
tion. The finding in this study that appraisals within one
month of trauma are related to PTSD symptoms up to
one year after the traumatic event suggests that apprai-
sals may be something to include in screening pro-
grammes for individuals recently exposed to trauma.

4.3. Suggestions for future research

Several populations have received little attention
with respect to the role of appraisals. More studies
in younger child populations are needed. Given the
unique combination of high exposure rates and
occupational demands placed on military personnel,
this population would also warrant closer attention,
especially given that a previous meta-analysis found
that being in the military is a moderator of effect
size for PTSD risk factors (Brewin et al., 2000). The
current meta-analysis also highlighted a relative
lack of studies exploring appraisals in multiple
trauma populations. Additionally, only three studies
looked at PTSD symptoms at a one-year follow-up.
Research efforts should, therefore, be focused at
longer-term follow up of trauma survivors, even
beyond the 1-year mark, to explore the role of
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appraisals at extended time-points following
trauma.

Future studies may wish to explore the role of self-
blame in PTSD in more detail including charactero-
logical and behavioural self-blame. Future systematic
reviews might also pay attention to the issue of spe-
cificity, i.e. are appraisals around trauma as strongly
related to other psychopathology as to PTSD.

4.4. Limitations of the current study

This meta-analysis was limited by the large amount of
heterogeneity in the included studies. Subgroup analyses
revealed that a significant amount of variation could be
explained by moderator variables identified a priori.
However, several of our moderator analyses were limited
by the small number of studies available, particularly for
military and multiple trauma populations, and may have
been influenced by other confounding variables, e.g. the
measures used in certain types of study. It should be
noted that the estimate of the effect size remained very
similar when outliers were removed and heterogeneity
reduced. Further subgroups such as gendermay be useful
to explore; however, it is important to note that some
moderation effects (notably for the child vs adult com-
parison) were non-significant once adjustment wasmade
for multiple comparisons. Future reviews may, therefore,
need to choose moderator variables more selectively or
seek to address a specific theoretical question concerning
the relationship between appraisals and PTSD.

A further limitation was the lack of reporting of infor-
mation in some of the studies. Several studies failed to
report the time since the traumatic event occurred that
assessments were taken. Many studies grouped indivi-
duals who had experienced different types of trauma
together.

4.5. Conclusion

The current review found a large effect size for the rela-
tionship between maladaptive appraisal and PTSD. This
relationship was robust to sensitivity analyses and pub-
lication bias. In adults, there was a clear difference
between subtypes of maladaptive appraisal, with mala-
daptive appraisals about the self having the strongest
relationship to PTSD symptoms, followed by appraisals
about the world and finally self-blame. The relationship
betweenmaladaptive appraisals andPTSDwas noweaker
in child/adolescent studies than adult studies, with both
age groups demonstrating a large effect (rs>.5). The rela-
tionship remained significant (if slightly weaker) up to
1 year following trauma. Maladaptive appraisals should
be important targets for intervention in children, young
people and adults. Further research is warranted in rela-
tion to several highly vulnerable groups (e.g. young

children, military populations, those exposed to multiple
traumas).
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