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Abstract

Individual differences are known to influence the risk of trauma exposure and development of posttraumatic stress disorder
(PTSD). It has been suggested that features of autism spectrum disorder (ASD) may confer such risk. This article provides a
systematic review of the assessment and treatment of PTSD in individuals with ASD, in addition to summarising the rates and
presentation of PTSD within this population. Twenty-four studies met eligibility criteria. PTSD in children and adolescents was
found to co-occur at a similar or greater rate compared to general population estimates, although current estimates come
predominantly from treatment-seeking samples. Preliminary findings from case reports suggest traditional assessments and
treatments for PTSD can be effective, although there is a shortage of well-controlled research.
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Autism spectrum disorders (ASD) are a group of
neurodevelopmental conditions characterised by impairment
in reciprocal social interaction, communication and repetitive
and stereotyped behaviours (American Psychiatric Association
2013). Prevalence of co-occurring anxiety disorders for chil-
dren and adolescents with ASD has been estimated to be around
40% (van Steensel et al. 2011), with rates in adults ranging from
34% to 50% (Bakken et al. 2010; Hofvander et al. 2009).
Anxiety in ASD presents an increased symptom burden over
and above that associated with ASD, with the potential to ex-
acerbate core ASD features and to increase social withdrawal
and behavioural problems (for a review see Wood and Gadow
2010). Preliminary evidence suggests that anxiety in ASD pre-
sents itself in both “traditional” and “atypical” forms (Kerns
et al. 2014). Models of anxiety development in ASD posit that
cognitive, genetic and neurobiological features of ASD presen-
tation, together with socio-environmental stressors, act to
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predispose individuals to the development of clinical anxiety.
This risk is influenced by both mediating factors which are
intrinsic to ASD and moderating effects of individual differ-
ences (Wood and Gadow 2010; White et al. 2014; South and
Rodgers 2017). These models hold ASD-related stressful
events as key in the vulnerability towards clinical anxiety, with
reviews highlighting the high rates of peer victimisation within
this population (Humphrey and Hebron 2015; Sreckovic et al.
2014).

Whilst peer victimisation in ASD has been studied in great
detail, research examining the prevalence of other traumatic or
stressful life experience is lacking. It has been proposed that
certain features of ASD symptomatology may predispose this
population to an increased risk of trauma exposure and subse-
quent development of posttraumatic stress disorder (PTSD)
(Kerns et al. 2015; Hoover 2015; Haruvi-Lamdan et al.
2017). The experience of traumatic life events for children
and adolescents with ASD has been found to increase ASD-
related deficits in communication, daily living motor skills
and socialisation, measured at 6 and 12 months post-trauma
(Valenti et al. 2012). Following trauma exposure, it is clear
that PTSD can and does develop in certain individuals with
ASD (Mehtar and Mukaddes 2011), with PTSD diagnosis
found to be associated with suicidal thoughts and actions with-
in this population (Storch et al. 2013).

The current DSM-5 classification of PTSD resides within a
new category of “trauma- and stressor- related disorders”,
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highlighting the importance of the prerequisite trigger as ex-
posure to “death, threatened death, actual or threatened serious
injury, or actual or threatened sexual violence” (Criterion A;
American Psychiatric Association 2013). However, the previ-
ous conceptualisation of PTSD within DSM-IV was nested
within the “anxiety disorders” category—emphasising the
close links between PTSD and anxiety symptomatology. A
large body of literature has now explored the co-occurrence
of anxiety and other mental health difficulties in ASD (Kerns
and Kendall 2012), and modified treatments for anxiety have
been developed (Vasa et al. 2014). Despite the symptomatol-
ogy of PTSD being characterised by altered arousal, in addi-
tion to trauma re-experiencing, avoidance and negative alter-
ations in cognition and mood (American Psychiatric
Association 2013), this disorder has been noticeably neglected
in studies exploring mental health difficulties in individuals
with ASD. The omission of PTSD assessment and diagnosis
within the bulk of ASD literature is particularly surprising in
light of the abundance of literature, outlined above, detailing
the association between ASD and anxiety.

Associations between known risk factors for PTSD devel-
opment in the general population and features inherent to
ASD suggest that individuals with ASD may be at increased
risk of PTSD development. Cognitive models of PTSD in the
general population (e.g. Brewin et al. 1996; Brewin 2001;
Ehlers and Clark 2000) hold that deficits in trauma processing
and memory are key to the aetiology of the disorder. Sensory-
based (“visuospatial”) processing of the traumatic event re-
sults in the formation of poorly contextualised and disjointed
trauma memories, leading to the development of intrusive
trauma memories and subsequent PTSD symptomatology
(Halligan et al. 2002). Maladaptive emotion regulation strate-
gies, such as suppression and behavioural avoidance, then act
to maintain PTSD symptomatology by blocking opportunities
to consolidate and adaptively process the trauma memories
(Davis and Clark 1998). Theoretical papers exploring the as-
sociation between ASD and PTSD suggest that the socio-
cognitive features of ASD, including deficits in theory of
mind, executive functioning, global processing, emotional in-
sight and cognitive flexibility, may impact peri-traumatic and
post-traumatic processing, and appraisals of traumatic memo-
ries and their sequelae, thus increasing risk of PTSD develop-
ment (King 2010; Kerns et al. 2015). Although theoretical
articles have outlined the possible links between ASD, trauma
exposure and post-trauma outcomes (Kerns et al. 2015;
Hoover 2015; Haruvi-Lamdan et al. 2017), to date no system-
atic review of the literature has been conducted to collate
current knowledge regarding the assessment or treatment of
PTSD in individuals with ASD. This paper seeks to extend the
literature by providing a comprehensive and systematic re-
view of published original studies investigating PTSD in in-
dividuals with ASD. In this review, the following research
questions are addressed:

1. How is PTSD being assessed in individuals with ASD?

2. What is the presentation of PTSD in populations with
ASD?

3. What are the rates of PTSD in individuals with ASD?

4. What psychological and psychosocial treatments have
been implemented, and what outcomes have been report-
ed, for individuals with PTSD and ASD?

The objective of this review was to outline the current
state of the field of research into PTSD in ASD, highlighting
limitations and gaps in the literature and providing recom-
mendations regarding future research directions. Studies of
all designs across any age group were considered relevant,
given the scarcity of literature on PTSD in ASD. Whilst it
has been posited that a broader or differential range of ex-
periences may be perceived as traumatic by individuals with
ASD (Kerns et al. 2015; Haruvi-Lamdan et al. 2017), this
review focuses on “traditional” traumatic events as defined
within criterion A of the DSM-5 criteria for PTSD
(American Psychiatric Association 2013).

Methods
Protocol and Reporting

A systematic review protocol was developed and registered
with Prospero (https://www.crd.york.ac.uk/PROSPERO;
registration number: CRD42017071131) prior to data
extraction. The systematic review was conducted and
reported in accordance with the preferred reporting
guidelines for systematic reviews and meta-analysis
(Moher et al. 2009).

Search Strategy

A systematic search of databases including: Web of Science,
Medline, Psychinfo, Pubmed, Embase and PILOTS (a data-
base of PTSD literature) was completed. Two search group-
ings were created and used across all database searches, the
first covered terms pertaining to ASD including: autis* OR
Asperger* OR “Pervasive developmental disorder” OR
PDD-NOS OR “childhood disintegrative disorder”, the sec-
ond covered terms pertaining to PTSD including:
“Posttraumatic stress disorder” OR “post-traumatic stress
disorder” OR “post traumatic stress disorder” OR PTSD
OR “acute stress disorder” OR “acute stress reaction” OR
traum*. The reference lists of all included papers and all
prior reviews of anxiety disorders, PTSD or trauma in pop-
ulations with ASD, developmental disabilities or intellectu-
al disability were also reviewed.
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Selection of Articles

A systematic search was completed for English language
publications, published between 1980 (the year PTSD for-
mally entered the psychiatric nosology) and May 2017,
which reported data pertaining to PTSD within individuals
of any age with a confirmed diagnosis of an autism spectrum
disorder (ASD), including Asperger’s syndrome, high func-
tioning autism, childhood autism, atypical autism,
Pervasive Developmental Disorder Not Otherwise
Specified (PDD-NOS) and childhood disintegrative disor-
der. Any studies employing a randomised control trial, qua-
si-experimental, cross-sectional, longitudinal, case series or
case study were considered for inclusion if they reported
data pertaining to either:

* The assessment of PTSD in one or more individuals with
ASD

e The rates of PTSD in ASD

e The treatment of PTSD in one or more individuals with
ASD.

Grey literature (e.g. thesis, conference abstracts, confer-
ence proceedings, book chapters), letters to the editor and
theoretical/opinion papers which did not report any relevant
case studies were excluded. Studies were excluded if they did
not explicitly specify either (I) the assessment of PTSD, (II)
the rate of PTSD within a sample of >30 individuals with
ASD or (III) treatment aimed at addressing PTSD, in individ-
uals or groups. In addition, for publications outlining either
(D) the rates or (III) treatment of PTSD in ASD, papers were
excluded if participants did not have a diagnosis of PTSD
confirmed by a psychiatrist, psychologist or other trained cli-
nician, or clinically significant scores on a standardised diag-
nostic measure of PTSD symptomatology.

An initial screening of all titles and abstracts was complet-
ed, with full text screening carried out for any hits which did
not obviously fit within the exclusion criteria. Any ambiguous
papers were discussed with a second reviewer to reach con-
sensus. In addition, a second reviewer reviewed all the articles
that were judged to meet the review eligibility criteria and
10% of all abstracts, chosen at random. Inter-rater agreement
was very good (Kappa=.092; SE=.045; CI=.083-1) and
any discrepancies were discussed between the coders until a
consensus was reached.

Data Extraction and Quality Assessment

Details regarding the study characteristics, design, outcomes
and quality were extracted. Personalised data extraction forms
were used to collate data pertaining to characteristics, design
and outcomes. Data relating to the quality of the studies was
extracted using an adapted quality assessment tool for
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quantitative study designs (The EPHPP quality assessment
tool for quantitative studies, Effective Public Health Practice
Project; available at www.ephpp.ca/tools.html) and another
for case study or case report designs (Checklist for Case
Reports, The Joanna Briggs Institute 2016; available at
joannabriggs.org/research/critical-appraisal-tools.html).

Data were extracted regarding (I) study and sample char-
acteristics (e.g. sample size, study design, recruitment process,
sample source, demographics, 1Q, ASD diagnosis, comorbid-
ities, trauma types), (II) the rates of PTSD reported in samples
of individuals with ASD, PTSD assessment measures, details
of PTSD presentation (i.e. symptomatology), details of inter-
vention(s) for PTSD and outcomes of interventions addressing
PTSD and (IIT) aspects relating to the quality of the study,
based on the tools listed above. Data were summarised using
a narrative synthesis approach, due to the heterogeneity of the
literature and study designs. Rates of PTSD were calculated
based on studies with a sample size of > 30.

Results
Study Selection

The titles and abstracts of all returns from the search strate-
gy were reviewed, 1198 were excluded as not meeting the
criteria. Reasons for exclusion included the returns being
grey literature (book chapters, book reviews, conference
proceedings, commentaries, editorials and thesis) or letters
to the editor, papers not including new data (reviews and
theoretical papers), studies being in populations other than
humans with clinically diagnosed ASD (animal models,
ADHD, psychosis, depression, traumatic brain injury, epi-
lepsy, Parkinson’s, mental health of parents of children with
ASD, neurotypicals with no mental health difficulties), pa-
pers not written in English language and studies not
reporting the assessment or treatment of PTSD in ASD or
psychodynamic papers reporting trauma as a primary cause
of ASD development. In total, 130 full text articles were
retrieved and assessed for eligibility, with 24 meeting the
criteria for inclusion in this systematic review. Reasons for
exclusion at the full-text screening stage included the
returns being grey literature (conference proceedings; the-
sis), studies being in populations other than humans with
clinically diagnosed ASD (investigating mixed develop-
mental disorders, ASD-traits or mental health of the parents
of children with ASD), papers not written in English lan-
guage, and studies not reporting assessment or treatment of
PTSD in ASD (psychodynamic papers reporting trauma as
cause of ASD development, no clinical diagnosis or
standardised measure of PTSD reported or data on anxiety
disorders not sub-divided by PTSD). The full study selec-
tion process is depicted in Fig. 1.
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Fig. 1 PRISMA flow diagram of
study selection process

Titles and abstracts
identified through
databases
n =2062

v

Assessment of PTSD in People with ASD

All of the 24 papers which met the eligibility criteria reported
information regarding the assessment of PTSD in individuals
with ASD. The following section provides an expanded over-
view of the results regarding assessment of PTSD in individ-
uals with ASD, to supplement the information presented in
Tables 1, 2 ,3, and 4.

Case Studies

Ten papers reported case studies and case series outlining
the assessment of PTSD in individuals with ASD, across a
total sample of seven females and 15 males. The age range
of the patients was between 6 and 45 years of age, with four
papers reporting data in children (Cook et al. 1993; Trelles
Thorne etal. 2015; Harley et al. 2014; Mevissen et al. 2011)
and six in adults (Ryan 1994; Carvill and Marston 2002;
Weiss and Lunsky 2010; Kosatka and Ona 2014; Carrigan
and Allez 2017; Barol and Seubert 2010). All but one case

Records screened for eligibility R Excluded
after duplicates removed n = 1275 " n=1198
Full copies retrieved and assessed
for eligibility
n=77
Full copies retrieved and
assessed for eligibility,
identified from other
sources:
—_—
Searching in reference list
n=18
Searching relevant N Excluded
reviews n = 35 n=106
v

Publications meeting
inclusion criteria

Case studies n =10
Quantitative studies n = 14

report (Weiss and Lunsky 2010) detailed clients who had
been referred to clinical services for specialist assessment
and/or treatment. For a full summary of demographic char-
acteristics, see Table 1.

The most common traumatic event was experiencing
abuse or assault, which occurred in 8 cases (Table 1).
PTSD was most often assessed via information gathered
from multiple informants and sources including self-report
and/or parent report, standardised questionnaire measures
or semi-structured interview, clinical observation, informa-
tion from staff and reports regarding historical diagnosis
(Table 2). PTSD symptom presentation was detailed in all
studies where PTSD was formally diagnosed (Table 2). Five
of the studies explicitly specified that diagnosis of PTSD
according to DSM or ICD criteria was possible (Ryan
1994; Cook et al. 1993; Weiss and Lunsky 2010; Carrigan
and Allez 2017; Mevissen et al. 2011). Clients were able to
report events, symptoms and emotional states and expressed
a comparable symptom profile to that seen in the typical
developing population. However, for two cases presented
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(White etal. 2012; Ung etal. 2014; Storch et al. 2013; Wood
et al. 2009; Wood et al. 2015; White et al. 2013). Only Ung
et al. (2014) tested the inter-rater reliability of the assess-
ment measure (ADIS C/P) for PTSD diagnosis in youth with
ASD. They found the ADIS C/P to have excellent inter-rater
reliability (kappa =1.0); however, the rates of PTSD were
not reported. Only three papers specified that the inter-
viewers were careful to take into account the behavioural
overlaps between symptoms of anxiety and ASD when cod-
ing (White et al. 2012; White et al. 2013; Hollocks et al.
2016).

PTSD symptom presentations were not reported within any
of the papers. However, Storch et al. (2013) found that co-
occurring ASD, mood disorder and PTSD significantly pre-
dicted suicidal thoughts and behaviours, with other individual
differences or psychopathology not predicting suicidal idea-
tion or behaviours.

Rates of PTSD Diagnosis in People with ASD

Of the group studies reviewed above, all but two (Ung et al.
2014; Mattila et al. 2010) reported information regarding the
occurrence of current (i.e. last month) or lifetime PTSD in a
group of individuals with ASD. However, none of these were
large-scale well-controlled population-based studies assessing
prevalence. Within these 12 studies, rates of PTSD were re-
ported across a total of 703 cases. The mean sample size of
studies reporting rates of PTSD was 58.58 (range 30-122).
Although all but one study (Hollocks et al. 2016) recruited a
mixed-gender sample, no articles reported the rates of PTSD
in ASD separately for men and women.

The rates of PTSD reported across the literature to date are
presented in Table 5; PTSD rates have been subdivided ac-
cording to the age of the sample (children/adolescents and
adult) and the rating period used for diagnosis (current, life-
time and 12 months). Studies were included in the child/
adolescent or the adult category according to the mean age
of their sample being under or over 18 years of age, respec-
tively. Seven of the studies assessing current PTSD in children
and adolescents selectively advertised for and/or recruited

individuals with anxiety disorders (White et al. 2012; Storch
et al. 2013; Wood et al. 2009; Wood et al. 2015; White et al.
2013; McConchie 2014; Ung et al. 2014); with this being a
necessary prerequisite for access treatment it is possible that
individuals may have had an incentive to artificially inflate
their symptom reports thus biasing the overall rates of PTSD
within the samples. Rates of PTSD occurrence were substan-
tially higher across the aforementioned studies (3.52%) com-
pared to the two studies that measured current PTSD in child
and adolescent samples that were not recruited based on any
characteristic other than ASD status (0.85%; Reinvall et al.
2016; Hollocks et al. 2016). Across the literature, three studies
found no cases that meet criteria for PTSD (de Bruin et al.
2007; Taylor and Gotham 2016; Hollocks et al. 2016). These
three papers, with the lowest rates of PTSD, also contained
some of the highest proportion of males within their samples
(88.3—-100%), although all studies reporting rates of PTSD
contained predominantly male samples (median 77%, mean
79%).

Treatment of PTSD in People with ASD

Seven papers met eligibility criteria for inclusion in the treat-
ment synthesis, reporting additional information regarding the
treatment of PTSD in individuals with ASD. All included
papers were case presentations, with no cross-sectional or
RCT studies reporting treatment outcomes separately for indi-
viduals with PTSD and ASD. The following section provides
an expanded overview of the results regarding the treatment of
PTSD in individuals with ASD, supplementing the informa-
tion in Tables 1, 2, and 3.

Cases ranged from 6 to 26 years of age, with the median
being 12. Ability levels varied drastically across the cases, as
outlined within Table 1. All cases were referred for assessment
or treatment within a specialist clinical service. Multiple treat-
ment interventions, combining pharmacological and talking
therapies, were employed in the treatment of three cases.
Three cases received psychotherapy (Cook et al. 1993;
Trelles Thorne et al. 2015; Harley et al. 2014), one received
individual CBT therapy using the Ehlers and Clark (2000)

Table 5 Rates of PTSD in individuals with ASD
Age group and rating period for PTSD diagnosis N: total Mean rate Mean age (range) Mean %
(Studies Included) sample of PTSD Females
Children and Adolescents: Current PTSD (White et al. 2012; 382 2.85% 12.13 (6.5-17) 21%
Reinvall et al. 2016; Storch et al. 2013; Hollocks et al. 2016; Wood et al. 2009;
Wood et al. 2015; White et al. 2013; McConachie et al. 2014)
Children and Adolescents: Lifetime PTSD (Mehtar and Mukaddes 2011) 69" 17.4%' 11.7 (6-18) ! 23%!
Children and Adolescents: 12-month PTSD (De Bruin 2007) 94! 0%’ 8.5 (6-12) ! 11.7%"
Adults: Lifetime PTSD (Hofvander et al. 2009; Taylor and Gotham 2016) 158 0.8% 23.85 (16-60) 25%

! These statistics are gained from one paper and are not an average
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approach (Carrigan and Allez 2017), one received behavioural
therapy using systematic desensitisation (Ryan 1994), and two
received EMDR (Kosatka and Ona 2014; Mevissen et al.
2011). The number of sessions ranged from 4 (EMDR) to 43
(child-parent psychotherapy), with a median of 10.5 sessions;
three articles did not report the number of sessions, length of
treatment or duration of each therapy session (Ryan 1994;
Cook et al. 1993; Trelles Thorne et al. 2015).

Six cases provided information regarding treatment out-
come (Carrigan and Allez 2017; Kosatka and Ona 2014,
Mevissen et al. 2011; Cook et al. 1993; Harley et al. 2014;
Trelles Thorne et al. 2015). Follow up periods, reported in
five articles, varied from immediately post-intervention—
4 years post-intervention, with the median being 6 months
post-treatment. Post-treatment symptom reduction was re-
ported in all six cases, with all but one (Trelles Thorne et al.
2015) reporting a reduction in PTSD symptomatology spe-
cifically, in addition to reductions in anger, aggression, tan-
trums, disturbing thoughts, anxiety and depressive symp-
toms reported in some cases. Improved quality of life (in
regards to relationships and school), improvement in posi-
tive parental view of their child and improvements in ASD
symptoms such as eye contact and social overtures were
also reported. Symptoms that were reported not to remit in
some cases included PTSD avoidance symptoms and paren-
tal stress following child-psychotherapy and anxiety to-
wards environmental trauma reminders, such as buildings
and anniversaries, following psychotherapy. It was reported
in two articles that slight modifications to therapy were
needed to support features of ASD (Kosatka and Ona
2014; Carrigan and Allez 2017).

Risk of Bias
Case Studies

Single-case or case series designs are inherently limited in
their ability to contribute to the efficacy literature. The arti-
cles reviewed here presented a detailed description of the
assessment and presentation of PTSD symptoms within an
ASD client group; however, generalisation of the findings
to the wider population of individuals with ASD is limited
by the restricted sample size, lack of comparison group and
the impact of possible confounds not being accounted for.
The methodological quality of these studies was assessed
using a checklist for case reports (The Joanna Briggs
Institute 2016), see Table 3.

Group Studies
A modified version of the EPHPP quality assessment tool

for quantitative studies was employed to assess the risk of
bias in selection, study design, blinding and data collection

@ Springer

across the quantitative studies. As all group studies only
qualified for inclusion within the assessment and preva-
lence aspects of this review, the tool was modified to only
include relevant items in addressing the risk of bias in as-
sessment and prevalence of PTSD in ASD; the study ratings
are presented in Table 4. Seven of the studies received a
moderate global rating and the remainder received a weak
rating. Only two studies were scored as strong with regards
to selection bias (Taylor and Gotham 2016; Mattila et al.
2010). Taylor and Gotham (2016) recruited from a wide
variety of sources and including individuals across the
spectrum, and Mattila et al. (2010) used a clinical sample
combined with a community sample that were gathered by
approaching all 8-year-olds across an entire geographical
region. All other studies were rated as moderately represen-
tative, either recruiting based on a particular characteristic
such as anxiety as outlined above, or lack of a characteristic,
such as no history of psychiatric or neurological problems
(Hollocks et al. 2016) or untreated ADHD or oppositional
disorder (McConachie et al. 2014), or recruiting solely from
one clinical service (Reinvall et al. 2016; Hofvander et al.
2009; de Bruin et al. 2007; Mehtar and Mukaddes 2011).

The most common design was cross-sectional, which was
given a moderate quality rating; with four studies employing a
randomised control trial (RCT) design and rated as strong.
Whilst RCTs offer a superior experimental design and have
been rated accordingly in the quality assessment ratings, it
should be noted that none of these studies sufficiently broke
down their results so as to detail the treatment findings spe-
cifically for those with PTSD. As a result, the quality of the
study design becomes less relevant to the conclusions regard-
ing assessment and prevalence as such data precedes
randomisation and allocation. Seven studies were rated as
strong with regard to their data collection method; all of these
studies employed the ADIS C/P (Silverman and Albano
1996). The ADIS/CP is the only measure employed within
the studies included in this review which has been shown to
be valid and reliable for use with individuals with ASD, al-
though internal consistency and content validity have yet to be
tested (Wigham and McConachie 2014).

Discussion

The current review has provided an overview of the current
state of the field of research into PTSD in ASD, including a
total of 24 studies, 10 being case reports/series and 14 quan-
titative studies. All of the included studies contained informa-
tion regarding the assessment of PTSD in individuals with
ASD; however, details regarding the assessment, outcome
and PTSD symptom presentation were extremely limited
within cross-sectional and RCT studies, with two studies fail-
ing even to report the rates of PTSD found within their sample
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(Ung et al. 2014; Mattila et al. 2010). Whilst case reports
predominantly relied on the judgement of the clinician in di-
agnosing PTSD, usually following a multiple informant infor-
mation gathering process, quantitative studies consistently
employed standardised assessment tools to aid diagnosis.
The most commonly used assessment tool was the ADIS
C/P, with other tools including the DISC, CAPA, K-SADS
and SCID. Importantly, the ADIS C/P is the only measure
used to assess PTSD in ASD that has received preliminary
support for its validity and reliability in ASD populations
(Wigham and McConachie 2014; Ung et al. 2014), meaning
the remaining quantitative studies employed diagnostic tools
whose psychometric properties have yet to be evaluated for
use within this population (Reinvall et al. 2016; de Bruin et al.
2007; Hollocks et al. 2016; Taylor and Gotham 2016; Mehtar
and Mukaddes 2011; Hofvander et al. 2009). Certain mea-
sures of anxiety in ASD, such as the Multidimensional
Anxiety Scale for Children, parent-report (MASC-P; March
et al. 1997), have been found not to measure identical con-
structs in anxious individuals with and without ASD (White
et al. 2015), so although tools such as the DISC, CAPA, K-
SADS and SCID have been shown to be robust within the
general population, it is unknown whether they are appropri-
ate for use within ASD populations. Whist a review by
Wigham and McConachie (2014) found the Spence
Children’s Anxiety Scale- revised (SCAS; Spence 1998) and
the Screen for Children’s Anxiety Related Emotional Disorders
(SCARED:; Birmaher et al. 1997) are the most robust measure-
ment tools for assessing anxiety in ASD, unfortunately neither
of these measures assess PTSD symptomatology.

A key issue in assessing anxiety-related symptomatology
in ASD is that of differentiating between traditional co-
occurring anxiety and “anxiety-like” presentations that
may either be a manifestation of ASD features or an ASD-
specific presentation of anxiety (for a review of this issue
see Kerns 2012 and Wood and Gadow 2010). A new ASD
addendum to the ADIS has been developed to allow for
clearer differentiation between traditional anxiety and
symptoms which may be better explained as ASD-related
anxiety or features of ASD (Kerns et al. 2017). The ADIS/
ASA can reliably measure comorbid and “anxiety-like”
symptoms in ASD; it has been shown to be valid for the
assessment of traditional anxiety symptoms and partially
valid for assessing “anxiety-like” symptoms in ASD; how-
ever, unfortunately, the PTSD module was not administered
or adapted by Kerns et al. (2017). Issues pertaining to the
assessment and differentiation of comorbid PTSD from
“PTSD-like” symptoms or features inherent to ASD also
need to be teased apart in the diagnosis of PTSD in ASD;
therefore, tool development and the controlled study of
symptom presentation is vital to enhance understanding
and treatment of PTSD in ASD. Within this review, only
one paper assessed the inter-rater reliability of assessment

measures in diagnosing PTSD in ASD (Ung et al. 2014),
using the ADIS C/P. Whilst excellent inter-rater agreement
was reported for PTSD diagnosis using the ADIS C/P, the
authors failed to specify anywhere in the article what the
rates of PTSD were in the sample, thus limiting the conclu-
sions that can be drawn from this finding.

Although the ADIS C/P has been shown to be a prom-
ising tool for assessing anxiety and PTSD in ASD, the
development and addition of an ADIS/ASA PTSD adden-
dum specifying ASD-specific considerations may encour-
age clinicians to consider ASD symptom overlap in greater
detail and aid in the accurate assessment of PTSD in ASD.
Kerns et al. (2015) provide a summary of the key charac-
teristics and considerations in designing new measures of
PTSD symptomatology and sequelae, for individuals with
developmental disabilities. Measures need to (1) assess
prevalence of trauma exposure and post-trauma symptom-
atology, (2) detect risk factors, (3) track the influence of
trauma on wider social and functional outcomes, (4) iden-
tify when symptom expression is severe enough to require
treatment and (5) measure symptom change and assess
treatment outcomes. Beginning with the adaptation of
existing trauma/PTSD measures may be a first step in this
process, however ultimately the design of new ASD-
specific PTSD assessment measures (both clinician-led
and self/informant-report tools), that are developed to suit
the needs of this population and carefully account for
overlapping symptomatology, would be preferential. Mehtar
and Mukaddes (2011) developed a new measure called the
Trauma Symptoms Investigation Form in ASD (TIF-ASD)
which measures the impact of trauma exposure on core symp-
toms of ASD and associated behavioural disturbances (but not
PTSD). The use of the TIF-ASD within this sample provided a
rich data set; however, its reliability and validity have yet to be
tested. The expansion of such a measure to include PTSD
symptom expression may aid in exploring any possible over-
lap in symptomatology between ASD and PTSD and delineate
these from “atypical/PTSD-like” symptoms.

PTSD symptom presentation was described in eight cases
studies, with a comparable PTSD symptom profile found in
individuals with ASD to that of “traditional” PTSD, providing
initial evidence that PTSD does develop in individuals with
ASD and can be diagnosed according to DSM-5 and ICD-10
criteria. Within two cases, standardised PTSD self-report
questionnaires designed to assess DSM-IV PTSD symptom-
atology were used to measure symptom expression (Kosatka
and Ona 2014; Harley et al. 2014), adding further support to
the view that traditional PTSD presentation can and does oc-
cur in ASD. This finding unequivocally answers the query
raised in past theoretical papers as to whether individuals with
ASD can experience the classic symptoms of PTSD (Hoover
2015, p.294). Only in one article were two cases of an atypical
post-trauma behavioural presentation described (Carvill and
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Marston 2002). The two individuals with ASD and trauma
histories were noted as having unusual behavioural presenta-
tions which did not neatly fit into a diagnostic category, al-
though “possible PTSD” was considered. Taken together,
these findings illustrate that whilst there is evidence to suggest
that traditional PTSD can develop in ASD, it is possible that
for some individuals a “PTSD-like” presentation may occur.
This “PTSD-like” presentation may be best explained as ei-
ther an ASD-specific variant of PTSD or a manifestation of
core ASD diathesis; however, further research is needed to
determine the different presentations and possible variants of
PTSD in ASD and provide clear differentiation between
PTSD and ASD symptomatology.

An additional post-trauma symptom presentation of anger
and disruptive, aggressive and oppositional behaviours was
described across six papers (five case studies: Trelles Thorne
etal. 2015; Harley et al. 2014; Mevissen et al. 2011; Weiss and
Lunsky 2010; Carrigan and Allez 2017; and 1 cross-sectional
study: Mehtar and Mukaddes 2011), suggesting that trauma
and/or PTSD development may have an additional negative
impact on emotional and behavioural characteristics for some
individuals. Worryingly PTSD diagnosis (with co-occurring
major depressive disorder/dysthymia) in ASD was also found
to be associated with suicidal thoughts and behaviours, in a
cross-sectional study of 102 children and adolescents with
ASD (Storch et al. 2013); however, this was based on a sample
of only six individuals with PTSD and ASD, so requires rep-
lication. Interestingly, whilst no papers reported the specific
deterioration of socio-communicative features of ASD as as-
sociated with the onset or development of PTSD, Harley et al.
(2014) reports an improvement in frequency of eye contact
and social overtures post-treatment. This finding raises the
question as to whether trauma exposure or co-occurring
PTSD may result in the exacerbation of ASD features, which
can then be alleviated by PTSD treatment. Indeed, research
completed by Valenti et al. (2000) into outcomes for individ-
uals with ASD following an earthquake in Italy found that
trauma exposure resulted in an exacerbation of ASD features.
Studies exploring the psychiatric, behavioural and functional
impairments associated with trauma exposure, comparing
groups with trauma exposure and PTSD, trauma exposure
without PTSD and non-trauma exposed individuals with
ASD, are needed to examine the unique contribution of trau-
ma and PTSD to symptom expression in ASD.

The most commonly reported traumatic experience for in-
dividuals with ASD was abuse, which occurred in over 60%
of the trauma-exposed case examples, as well as being spec-
ified as occurring within both the cross-sectional studies that
identified the types of traumatic events experienced by their
participants (Taylor and Gotham 2016; Mehtar and Mukaddes
2011). This finding suggests that either, (I) individuals with
ASD may be particularly vulnerable to abuse, in line with
previous research showing that individuals with ASD are at
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increased risk of physical and sexual abuse (Mandell et al.
2005) and peer victimisation (Cappadocia et al. 2012; Blake
etal. 2012), or (I) the experience of abuse results in an increased
symptom burden that is more likely to require assessment and
treatment (as all cases were using clinical services), in line with
research in the general population showing that childhood phys-
ical (Springer et al. 2007) and sexual (Spataro et al. 2004) abuse
predicts an array of mental health difficulties and increased
treatment seeking. Large-scale epidemiological studies compar-
ing patterns and effects of trauma exposure in individuals with
ASD are required to fully address such a question.

Within the current review studies were classed as eligible
for inclusion in summation of reported rates of PTSD diag-
nosis if the ASD sample size was >30. Of the 12 studies
meeting this criterion, the majority measured current PTSD
diagnosis, with the remainder measuring PTSD over the pre-
vious 12 months or lifetime (including current) (Table 5). As
would be expected, merged estimates of the rates of PTSD in
childhood and adolescence with ASD were higher when
comparing lifetime diagnosis (17.4%) to current diagnosis
(2.9%). However, studies assessing the rates of PTSD in
children over a 12-month period found no cases with PTSD
and the rates were very low (0.8%) in studies assessing life-
time PTSD in adults. The majority of studies recruited their
samples from treatment seeking settings, which may include
more severe and comorbid presentations (Du Fort et al.
1993); as such, the overall rates of PTSD occurrence outlined
here are more representative of those which may be expected
in treatment-seeking clinical samples. Overall, the rates of
current PTSD were found to be higher in treatment-seeking
samples when compared to studies assessing current PTSD
in non-treatment-seeking samples. Interestingly, however,
three studies that recruited treatment-seeking subjects found
no cases of PTSD within their samples (de Bruin et al. 2007;
Taylor and Gotham 2016; Hollocks et al. 2016). A large-
scale population study in England found the rates of current
PTSD in adulthood to be 3% (McManus et al. 2009); how-
ever, no studies have assessed the rates of current PTSD in
adults with ASD. The rate of current PTSD in typically de-
veloping adolescent populations has been found to be lower
than that in adulthood, at 1.6% (Kessler et al. 2012); given
that the mean age of the studies assessing current PTSD in
childhood and adolescence with ASD was 12.13, the merged
rates of PTSD in children and adolescents with ASD found
within this review (2.9%) appear to be somewhat higher than
those found for adolescents within the general population
(1.6%). However, as mentioned previously, the studies in
children and adolescents with ASD outlined here recruited
predominantly treatment-seeking populations and to date
there have not been any large scale well-controlled popula-
tion-based prevalence studies in individuals with ASD, so
further research is needed before any clear comparisons or
conclusions can be drawn.
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Interestingly, general population rates have been found to
vary according to gender (McManus et al. 2009), with trauma
exposure more prevalent in men and the rate of PTSD higher
in females (3.3% women, 2.6% men). A preponderance of
male participants were included within the cross-sectional
studies assessing rates of PTSD in ASD, and rates of PTSD
were unfortunately not split by gender within the results.
However, the studies reporting the lowest rates of PTSD (de
Bruin et al. 2007; Taylor and Gotham 2016; Hollocks et al.
2016) also had some of the lowest proportions of females
within their samples, tentatively suggesting that gender may
also play arole in risk of PTSD development in ASD. As ASD
is more prevalent in males (Baio 2012), it will be important for
future research to recruit a more balanced distribution of males
and females to assess whether the same association between
gender and PTSD risk holds for individuals with ASD or
whether characteristics of ASD are more important than gen-
der in predicting vulnerability to PTSD. This will allow for a
more accurate comparison of PTSD prevalence rates between
those with ASD and general population statistics.

As children age, there is more opportunity for exposure to
traumatic life events, both in terms of the breadth of events
and the likelihood that they will have experienced at least one
traumatic event across their lifetime. This means that studies
assessing lifetime rates of PTSD in adulthood (5.6% in the
general population; Rimmo et al. 2005) should have an in-
herently higher chance of finding cases with trauma expo-
sure (which may act as a catalyst for PTSD development)
than studies assessing lifetime prevalence of PTSD in chil-
dren and adolescents, with general population rates ranging
from 3 to 15% in girls and 1-6% in boys (Carr 2004).
Research has also shown that PTSD presentation may differ
in children (particularly those 6 years of age and under),
affecting the ability to identify the condition (Scheeringa
etal.2011). Interestingly, however, the study with the largest
age range (Hofvander et al. 2009) did not report the highest
occurrence rates across the present articles, with the highest
rates instead found within a study that used a predominantly
child and adolescent sample (Mehtar and Mukaddes 2011).
The lifetime occurrence of 17.4% reported by Mehtar and
Mukaddes (2011) across a predominantly male sample is
greater than the higher end of both the male and female
neurotypical estimates for lifetime PTSD prevalence in chil-
dren and adolescents (Carr, 2004) and greater than the adult
prevalence rates in the general population of 6.8% (Kessler
etal. 2005). As it is known that in the general population the
rates of current and lifetime PTSD are greater in adulthood, it
is surprising that the lifetime rates of PTSD were lower in
adult samples than child/adolescent samples (Table 5). The
majority of studies included in this review investigated
PTSD in children and adolescents with ASD and more re-
search is needed to clarify the incidence of PTSD in a gender
balanced sample of adults with ASD.

Within the one study that reported rates of trauma exposure
within their sample (Mehtar and Mukaddes 2011), the condi-
tional probability of (lifetime) PTSD following trauma-
exposure was extremely high (66.7%); an important caveat
to this finding is that the rates of trauma exposure are incon-
sistently reported between the text and tables of that paper
(p.542), meaning this may be a slight overestimate. General
population rates of PTSD within samples exposed to abuse are
lower than those found by Mehtar and Mukaddes (2011),
ranging from 43.9% (Mcleer et al. 1992) to 48.4% (Mcleer
et al. 1988) in childhood and 30.6-37.5% in adulthood
(Widom 1999). Further research is needed in trauma exposed
samples with ASD in order to confirm whether individuals
with ASD are at increased risk of PTSD development follow-
ing exposure to traumatic life events.

Another factor found to be associated with an inflated risk
of trauma exposure and PTSD development in the general
population is lower IQ (Breslau et al. 2006). The majority of
cross-sectional studies recruited individuals with an IQ > 70;
however, three studies included individuals across a range of
1Q scores (de Bruin et al. 2007; Taylor and Gotham 2016;
Mehtar and Mukaddes 2011). Whilst two of these studies
reported no cases with PTSD in a total of 130 individuals
with ASD (de Bruin et al. 2007; Taylor and Gotham 2016),
the highest rates of PTSD across all studies (17.7%) were
reported by Mehtar and Mukaddes (2011) where 72.5% of
the sample had a mild-severe learning disability.
Interestingly, although both Mehtar and Mukaddes (2011)
and Taylor and Gotham (2016) used the same assessment
tool to measure lifetime PTSD and relied on parent-report
(K-SADS), their findings differ drastically; it is possible that
the sole use of a treatment-seeking sample and reliance on a
sample predominantly diagnosed with a learning disability
inflated the rates of PTSD found by Mehtar and Mukaddes
(2011). Further research is needed to clarify the association
between 1Q and communication difficulties, and trauma ex-
posure and PTSD development in individuals with ASD
across both community and clinical samples. Exploring the
individual differences that confer risk of PTSD in ASD
would aid in the identification of at risk groups and allow
for tailored early interventions to be developed.

Unfortunately, none of the treatments employed within
cross-sectional or RCT studies were designed to treat
PTSD per se and outcomes were not reported separately
for those with co-occurring PTSD, meaning that conclu-
sions regarding this question are limited to the findings
collated from case examples. In the majority of cases, treat-
ment was sought for PTSD resulting from exposure to
emotional, physical or sexual abuse, with one case seeking
treatment following exposure to traumatic deaths of close
family members (Mevissen et al. 2011). This finding adds
support to the proposition that abuse is associated with
treatment seeking in ASD, as is the case in the general
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population (Spataro et al. 2004). Prescription of psychoac-
tive drugs Carbamexepine (Ryan 1994), Zoloft (Kosatka
and Ona 2014) and Guanfacine with Sertrailne (Trelles
Thorne et al. 2015) was always combined with psycholog-
ical therapy, however these articles reported very limited
details regarding the adjacent psychological therapy pro-
vided. Whist it is beyond the scope of this article to provide
a full overview of the use of psychopharmacology in ASD,
the reader is referred to McPheeters et al. (2011) for a
review of this topic.

NICE guidance suggests 8—12 weekly sessions of trauma-
focused psychological therapy as the first-line treatment for
both children and adults with PTSD, where symptoms have
been present for more than 3 months post-trauma, with fami-
lies involved where appropriate in the treatment of PTSD in
children and adolescents (NICE 2005). A variety of psycho-
logical therapies and treatment lengths (range 4—43-h-long
sessions) were employed in the treatment of PTSD in ASD,
with the most common therapy being psychotherapy (Cook
et al. 1993; Trelles Thorne et al. 2015; Harley et al. 2014).
Modifications were reported within EMDR (Kosatka and Ona
2014) and CBT (Carrigan and Allez 2017) PTSD treatments;
however, in most treatment cases, standard procedures were
employed and it was noted in one case that the patient was
“able to engage in the metacognitive processes required for
therapy” (Carrigan and Allez 2017). Reduced PTSD symp-
tomatology was found following trauma-focused CBT treat-
ment using the Ehlers and Clark approach (Carrigan and
Allez), EMDR treatment (Kosatka and Ona 2014; Mevissen
etal. 2011) and psychotherapy with some trauma focus (Cook
et al. 1993; Harley et al. 2014). The effectiveness of trauma-
focused therapies in treating PTSD in ASD is in line with the
NICE guidelines for PTSD treatment in the general popula-
tion. The findings of this review suggest that, at least for indi-
viduals that present with “traditional” PTSD symptoms,
existing PTSD treatments may be effective in alleviating
symptom burden with modifications to support features of
ASD, such as allowing longer session durations or more ses-
sions to give individuals time to process and verbalise their
experiences (Kosatka and Ona 2014), simplifying language
and reducing the use of metaphors (Carrigan and Allez
2017). Such modifications to the treatment of comorbidities
in ASD are also supported by NICE guidelines (CG170, 2013,
p.22), although a recent review suggests that in practice addi-
tional modifications over and above those recommended by
NICE are often enlisted in the treatment of comorbidities in
ASD (Walters et al. 2016).

Limitations
A limitation of the current systematic review was the large

heterogeneity of the study designs, methodology and partici-
pant characteristics. Whilst such heterogeneity provided a full
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overview of the literature to date across all ASD diagnoses, it
affected the ability to collectively synthesise the data meaning
that sub-group comparisons had to be made on a number of
levels (e.g. case/group designs and child/adult samples). There
was a preponderance of male participants across the studies,
which inherently produces a gender biased set of results.
Further bias in sample characteristics is produced by seven
studies having advertised for participants with anxiety symp-
toms or disorders. Results regarding PTSD symptom profiles
and treatment relied on information collated from case reports,
severely limiting the generalisability of the findings.

None of the included quantitative articles achieved a strong
rating within the risk of bias assessment, with a number of
studies advertising for individuals with anxiety disorders and
recruiting predominantly from clinical services. Whilst six
studies used a measure that has received at least some support
for its use in ASD populations, the remaining 5 studies did not
(Reinvall et al. 2016; de Bruin et al. 2007; Hollocks et al.
2016; Taylor and Gotham 2016; Mechtar and Mukaddes
2011; Hofvander et al. 2009) limiting the validity and reliabil-
ity of their results and conclusions.

The inclusion criteria for this review specified that studies
must be written in English and no grey literature was included,
which may have resulted in studies published in other lan-
guages or non-peer reviewed formats being missed.
Additional inclusion criteria for prevalence estimates speci-
fied that studies must include a minimum sample size of 30;
however, if a more conservative cut off of n =50 had been
employed, as was used in a recent review exploring preva-
lence of anxiety in children and adolescents with ASD
(Reardon et al. 2015), then six of the studies would have been
excluded. Finally, this paper set out to systematically review
the literature pertaining to PTSD in ASD across all age
groups. Whilst allowing for a more representative and expan-
sive summary of the state of the field, DSM-5 criteria for
PTSD specify that presentation may differ in under 7’s
(Scheeringa et al. 2011). Three studies outlining assessment
and presentation (Reinvall et al. 2016; de Bruin et al. 2007,
Mehtar and Mukaddes 2011) and one study outlining treat-
ment (Harley et al. 2014) included 6-year-olds at the lower
end of their sampling age range, which may have influenced
the overall conclusions drawn from the pooled data.

Clinical Implications and Future Research Directions

Given the limited research that has been completed in the field
of PTSD in ASD, only tentative clinical conclusions can be
drawn from the literature to date. However, a number of ave-
nues for further research have been identified as a result of this
narrative review.

It is clear from this review of the literature that PTSD does
occur in individuals with ASD, possibly with a similar or
elevated prevalence in childhood and adolescents to that



Rev J Autism Dev Disord (2019) 6:294-324

321

found within the general population. The vast majority of
literature exploring co-occurring mental health diagnoses in
individuals with ASD has neglected to assess and/or report the
incidence of PTSD. Given that rates of other anxiety-related
conditions are known to be inflated in individuals with ASD,
it is crucial that clinicians and researchers begin routinely
screening for trauma exposure and conduct appropriate as-
sessments for PTSD symptomatology within this at risk pop-
ulation. The case studies included in this review provide pre-
liminary evidence that “traditional” PTSD symptom presen-
tations can occur in ASD and can be diagnosed according to
DSM-5 and ICD-10 criteria. However, further research is
needed in larger samples where the influence of individual
differences such as gender, intellectual functioning and fea-
tures of ASD can be investigated and “typical” and “atypical”
PTSD presentations can be disentangled.

The ADIS/CP was used to assess PTSD in the majority of
cross-sectional and RCT designs and at present it is the only
measure assessing PTSD in ASD to have received preliminary
evidence of its validity and reliability in diagnosing anxiety
disorders (Wingham and McConachie 2014) and PTSD (Ung
et al. 2014) in ASD. As such the ADIS/CP would be the
recommended tool for diagnosis of PTSD in children and
adolescence with ASD until further research has examined
the measurement properties of a broader range of PTSD as-
sessment tools in individuals with ASD; no tools have yet to
be validated for the assessment of PTSD in adults with ASD.
The clinical field would also benefit from research assessing
the measurement properties of PTSD-specific assessment
tools that have been shown to be reliable within the general
population, including clinician administered measures such as
the Clinician-Administered PTSD Scale for DSM-5, adult
(CAPS-5; Weathers et al. 2013a) and child version (Pynoos
et al. 2015), and self-report measures such as the PTSD
Checklist of DSM-5 (PCL-5; Weathers et al. 2013b) and the
Child PTSD Symptom Scale (CPSS; Foa et al. 2001). There
are, however, difficulties relying on a single informant for
assessment of PTSD in ASD, with self-reporting in ASD pos-
sibly affected by problems mentalising (Brent et al. 2004) and
parent-reporting also being problematic in the assessment of
internal experiences associated with PTSD (e.g. re-
experiencing symptoms and confidently attributing symptoms
as being associated to a particular traumatic event). As such,
multi-informant approaches are recommended in the assess-
ment of psychiatric disorders in ASD (MacNeil et al. 2009).

The evidence collated within this review relating to the
treatment of PTSD in ASD comes solely from case study
designs, as such they provide only an indication of the types
of therapies which may be effective for individuals with
PTSD and ASD and do not form the basis of definitive
clinical recommendations. This preliminary evidence sug-
gests that NICE recommended treatments for PTSD may
also be effective for at least some individuals with ASD

(with appropriate modifications), although cohort studies
and clinical trials are required before any firm conclusions
can be drawn about which therapies are effective in treating
comorbid PTSD in ASD.

Conclusions

The findings of this systematic review highlight that although
there is a shortage of well-controlled studies investigating the
assessment, prevalence and treatment of PTSD in individuals
with ASD, preliminary data in children and adolescents with
ASD suggests that PTSD co-occurs at a similar or heightened
rate to that in the general population, and PTSD in ASD can be
assessed according to current DSM-5 and ICD-10 PTSD
symptom criteria. Trauma exposure and associated PTSD
symptomatology should be routinely assessed in individuals
with ASD who present to clinical services. Preliminary evi-
dence was found for the effectiveness of PTSD treatments
recommended within the NICE guidelines, with appropriate
modifications for ASD. Research is needed to develop tools
that can appropriately distinguish between symptoms of ASD
and PTSD and assess the efficacy of PTSD treatments within
the ASD population.
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