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Abstract:
Background:
While growing literature is stressing the link between Autistic Traits (AT) and trauma-/stress-related disorders, in both conditions significant
differences have been separately reported.
Objective:
This study aims to evaluate the relationship between AT and trauma-/stress-related symptoms with respect to sex.
Methods:
178 university students were assessed with the Structured Clinical Interview for DSM-5, the Trauma and Loss Spectrum (TALS) and the Adult
Autism Subthreshold Spectrum (AdAS). In order to evaluate sex differences in trauma-/stress-related symptoms among subjects with higher or
lower AT, the sample was split in two groups with an equal number of subjects on the basis of the median score reported on AdAS Spectrum
(“AdAS high scorers” and “AdAS low scorers”).
Results:
Females reported significantly higher TALS total score, Loss events and Grief reaction domain scores than males in the whole sample, while
AdAS high scorers reported significantly higher TALS total and domain scores than AdAS low scorers. A significant interaction between high/low
AdAS score and sex emerged for TALS domains, with females scoring significantly higher than males only among AdAS low scorers, specifically
on Loss events, Grief reaction, Re-experiencing and Personal characteristics/Risk factors domains. Finally, among AdAS high scorers a
significantly higher rate of subjects fulfilled symptomatological criteria for PTSD than among AdAS low scorers, without sex differences.
Conclusion:
Our results confirm a significant relationship between AT and trauma-/stress-related symptoms, which seems to prevail on sex differences among
high-risk subjects.
Keywords: Autism spectrum, PTSD, Subthreshold traits, AdAS, Sex, Student population, Vulnerability factors.
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1. INTRODUCTION
Autism Spectrum Disorder (ASD) is a neurodevelopmental
condition characterized by persistent deficits in social com*
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munication and interactions, in association with narrow
interests and repetitive behaviors [1]. A strong genetic
component has been recognized in ASD, and generally, the
disorder comes to clinical attention during childhood [2, 3].
However, recently an increasing number of studies is focusing
on mild forms of ASD, or even on sub-threshold Autistic Traits
(AT), which do not properly fulfill the Diagnostic and
Statistical Manual of Mental Disorder (DSM) criteria: while
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milder forms of ASD may come to clinical attention only in
adulthood, when patients develop other disorders in
comorbidity, AT may remain entirely undiagnosed during
lifetime [4 - 6]. AT can be usually found among first-degree
relatives of ASD probands, where they are known with the
label of “broad autism phenotype” [7 - 9], but they may also be
found in some high-risk groups from the general population,
such as university students, and in particular those enrolled in
high-ranking universities [10 - 18]. The importance of AT lies
in the fact that they seem to play a pivotal role as a
vulnerability factor towards the development of several kinds
of psychiatric disorders [19 - 24]. In the last few years, a
growing body of evidence has reported significant rates of
comorbidity between milder forms of ASD (or AT) and other
psychiatric disorders, such as personality disorders as well as
anxiety, mood and stress-related disorders [18, 25 - 29]. In this
framework, it is noteworthy that to date, scant literature has
paid specific attention to investigate the relationship between
ASD, AT, and the spectrum of post-traumatic symptomatology.
While Mehtar and Mukaddes [30] stressed a high Prevalence of
Post-traumatic Stress Disorder (PTSD) in children with ASD
(around 67%), Storch et al. [31] found that suicidal thoughts
and behaviors were frequent in young adults with ASD, and
related to the presence of depression and PTSD, suggesting that
these patients may be considered as a low-resilience group with
a higher vulnerability for developing trauma and stress-related
disorders. However, other studies showed lower rates of
comorbidity between PTSD and ASD [32]. Some authors
suggested that the inconsistencies reported about the
association between full-blown ASD and PTSD may be
explained considering that ASD patients are frequently unable
to properly report traumatic events, due to their difficulties in
mentalization of traumatic contents and processing stressful
situations [32 - 34]. Kato and colleagues [35] also detected a
higher prevalence (70%) of adjustment disorders in ASD
patients who attempted suicide, assuming that not only mood
disorders but also adjustment disorders may be associated with
higher suicidal risk in these subjects. Other authors, comparing
ASD patients who have been exposed to a natural disaster with
an unexposed group with ASD, reported a significant
worsening of adaptive functioning in exposed subjects [36].
Some literature stressed the presence of a consistent association
also between PTSD or adjustment disorders and AT [35, 37].
Recently, Dell’Osso et al. [38] reported a significant
correlation between the autism dimension of ruminative
thinking and post-traumatic symptomatology such as reexperiencing and arousal in a sample of fathers of children with
epilepsy. As suggested by previous studies, among subjects
with ASD or AT the difficulties in externalizing emotions,
eventually seeking for help, as well as the deficits in adjusting
to stressful events of daily life, may result in an inability to
successfully cope not only with major traumatic events, but
even to milder events, developing post-traumatic symptoms.
This hypothesis is in line with the PTSD Complex (cPTSD)
model [39 - 42]. cPTSD is defined as a syndrome that can be
detected even in response to mild and repeated stressful
experiences, especially in high-risk subjects [39 - 43], and it is
characterized by a higher tendency to chronicity, typically
featuring dissociative symptoms, maladaptive behaviors,
emotional dysregulation, negative self-perception [33, 44, 45].
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What is noteworthy of this model is how it describes the
possibility of developing, especially for high-risk subjects, a
chronic form of PTSD, with a greater prevalence of
maladaptive symptoms and emotional dysregulation. Thus a
specific subset of PTSD may be developed in response to
events of a lower traumatic impact than those described in
DSM-5 criterion A, but repeated and prolonged in time. In this
framework, it is also noteworthy that, while ASD is a diagnosis
with a higher prevalence among males [46, 47], results from
literature generally show higher PTSD rates in women
compared to men [48 - 51]. It should be noted that an
increasing number of studies is stressing the necessity to pay
more attention to female presentations of autism spectrum,
which may be significantly different to those typically reported
among males, remaining consequently undiagnosed, especially
when hidden by other disorders in comorbidity, including
stress-related disorders [6, 47, 52, 53]. In the light of reported
data, the present study aims to investigate sex differences in the
relationship between post-traumatic stress symptoms and
autism spectrum in a sample of university students from highranking universities. We chose this specific population
because, as reported above, it is considered a high-risk group
for AT. Moreover, university students generally show also a
higher prevalence of social anxiety, a condition frequently
associated with substance abuse and AT: social anxiety is
hypothesized to mask autism spectrum symptoms among
females [43, 54 - 61]. University students usually face higher
levels of stress [62]. In particular, we aim to evaluate in this
population the possible effect of AT on the expression of
trauma/stress-related symptoms, with a specific focus on sex
differences. In this regard, we aim to evaluate also whether the
role of sex in the expression of trauma- and stress-related
symptoms may be different in subjects with lower or higher
AT. We hypothesized to find a significant relationship between
the presence of AT and post-traumatic spectrum, as well as
significant interactions between the presence of AT and sex
concerning the expression of post-traumatic symptoms.
2. MATERIALS AND METHODS
We enrolled 178 students from three Italian universities of
excellence (the “Scuola Superiore di Catania” of Catania, the
“Collegio Universitario di Merito” of Pavia and the “Scuola
Superiore Sant'Anna” of Pisa), which are characterized by
advanced training programs and highly selective admission
exams. All the subjects have been evaluated by the Structured
Clinical Interview for DSM-5 (SCID-5) [63] to assess the
presence of psychiatric disorders according to DSM-5 criteria.
Subsequently, they have been assessed with the Trauma and
Loss Spectrum, Self-report version (TALS-SR) and with the
Adult Autism Subthreshold Spectrum (AdAS Spectrum). The
study was conducted by the Declaration of Helsinki. The Ethics
Committee of the Azienda Ospedaliero-Universitaria of Pisa
approved all recruitment and assessment procedures. All
participants provided written informed consent after having
received a clear description of the study and having the
opportunity to ask questions. According to the aims of the
study, in order to evaluate the presence of sex differences in
trauma- and stress-related symptoms among subjects with
higher or lower AT, we split the sample into two groups with
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the same number of subjects on the basis of the median score
reported on AdAS Spectrum total score (high scorers above
48.5 and low scorers below 48.5) naming the new dichotomous
variable that identifies the two groups “totAdAS”.

predictor merge if they are not significantly different
concerning the dependent variable.

2.1. Measures

3. RESULTS

The Adult Autism Subthreshold Spectrum (AdAS
Spectrum): The AdAS Spectrum is an instrument developed by
Dell'Osso et al. [47] to evaluate the presence of the broad
spectrum of full-threshold and sub-threshold ASD symptomatology in adults with average intelligence and without
language impairment. Specific attention has been paid to
include items to detect also atypical and sex-specific autism
spectrum phenotypes. The questionnaire consists of seven
domains, yielding a total of 160 dichotomous items. The AdAS
Spectrum demonstrated a Kuder-Richardson's coefficient of
0.964, and it also showed a high correlation with other
instruments commonly employed for assessing autism
spectrum: the Autism Spectrum Quotient (Pearson's r
correlation=0.77) and the Ritvo Autism and Asperger
Diagnostic Scale 14-item version (Pearson's r correlation 0.83).

Socio-demographic characteristics of the sample, as well as
psychiatric comorbidities, according to SCID-5, are reported
elsewhere [18]. The sample was composed of 178 subjects: 89
AdAS Spectrum high scorers (40 females, 49 males), 89 AdAS
Spectrum low scorers (45 females, 44 males). Considering the
AdAS Spectrum domains, the highest percentage mean scores
were found for the domains Restricted interests and rumination
(39.25±19.63) and Non-verbal communication (36.20±17.02),
followed by Childhood/adolescence (33.84±19.19), Inflexibility and adherence to routine (31.21±15.33), Verbal communication (27.72±16.24), Empathy (22.05±18.44) and Hyper-Hypo
reactivity to sensory input (21.55±16.48). No significant sex
differences emerged for AdAS Spectrum total and domain
scores among high scorers as well as among low scorers,
except for the domain Hyper-Hypo reactivity to sensory input
for which, among low scorers, females reported significantly
higher scores than males (2.47±2.23 vs. 1.50±1.28; t=2.51;
p=0.014). The two-way ANOVA highlighted significant main
effects of totAdAS [F(1,175)=62.11, p<0.001] and Sex [F(1,
175)=5.64, p=0.019] on TALS-SR total score, while it did not
detect any significant interaction of totAdAS * Sex
[F(1,175)=2.87, p=0.092]. In particular, AdAS Spectrum high
scorers and females reported significant higher TALS-SR total
score than AdAS Spectrum low scorers (35.46±15.64 vs.
18.89±12.79) and males (29.21±16.59 vs. 25.20±16.25)
respectively. The MANOVA analysis showed a significant
main effect of totAdAS (p<0.001) and of Sex (p=0.005) on
TALS-SR domain scores. Furthermore, a significant interaction
of totAdAS * Sex emerged (p=0.028) (Table 1). Specifically,
AdAS Spectrum high scorers showed significantly higher
TALS-SR scores than AdAS Spectrum low scorers (Fig. 1),
and females showed significantly higher TALS-SR scores than
males on TALS-SR Loss events and Grief reaction (Fig. 2).
Regarding the totAdAS * Sex interaction, while no significant
sex differences emerged among AdAS Spectrum high scorers,
in the group of AdAS Spectrum low scorers females reported
significantly higher scores than males in the following TALSSR domains: Loss events (30.44±13.64 vs. 20.23±13.89,
p=0.001), Grief reaction (29.71±19.35 vs. 17.40±14.74,
p=0.001), Re-experiencing (23.21±23.90 vs. 9.30±15.13,
p=0.002)
and
Personal
characteristics/Risk
factor
(20.32±18.65 vs. 12.29±11.49, p=0.017) (Fig. 3a and Fig. 3b).
The decision tree model provided the dichotomous variable
“PTSD_5” (indicating the presence or absence of full-blown
PTSD symptomatology) as dependent variable and totAdAS
and Sex as independent variables. According to our results, 30
subjects (17.1%) fulfilled DSM-5 symptomatological criteria
for PTSD, with a significantly higher proportion among AdAS
Spectrum high scorers than among low scorers (27.6% vs.
6.8%, p<0.001), while no significant differences emerged
concerning sex (Fig. 4).

The Trauma and Loss Spectrum (TALS-SR): The TALSSR is an instrument developed to evaluate a broad dimension
of stress-, loss-, and trauma-related symptoms [64, 65]. It is
composed of 116 dichotomous items divided into nine
domains. The instrument has been tailored to assess not only
full-blown manifestations but also sub-threshold symptoms,
atypical, and associated features of both peritraumatic and
post-traumatic reactions. Moreover, the TALS-SR evaluates
also the impact of loss events and milder stressful events across
a lifetime. The questionnaire demonstrated Kuder-Richardson
coefficients above 0.50 and positive correlations between the
domains (Pearson's r correlation coefficients ranging from 0.46
to 0.76) [64, 65].
2.2. Statistical Analyses
We used t-tests for independent samples to compare AdAS
Spectrum total and domain scores observed in males and
females within the two groups. We used a two-way ANOVA to
study the effect of totAdAS and sex and their possible
interaction on TALS-SR total score, while we utilized a twoway MANOVA to study the effect of totAdAS and sex on
TALS-SR domain scores, which are strongly correlated each
other.
Finally, we used a Classification Tree Analysis with the
Chi-squared Automated Interaction Detection (CHAID)
growing method to study how totAdAS and sex can interact
each other in predicting the endorsement of all PTSD
symptomatological criteria (criteria B-E). This analysis is
indeed a powerful tool to study how to split the effect and to
locate the most robust interaction with the dependent variable.
Classification tree analysis is represented graphically as an
inverted tree. Beginning with a root node, which includes all
cases, the tree grows iteratively by identifying the critical
discriminating variables in the predictor set. At each step,
CHAID chooses the independent variable that has the strongest
relationship with the dependent variable. Categories of each

All statistical analyses were performed with SPSS, version
24 [66].
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Table 1. MANOVA: TALS-SR domains as dependent variables, sex and totAdAS as independent variables
Effect

Pillai's Trace

F (9,163)

p

Intercept

0.882

135.824

<0.001

totAdAS

0.335

9.135

<0.001

Sex

0.132

2.748

0.005

totAdAS*Sex

0.106

2.152

0.028

Fig. (1). AdAS Spectrum score effect on TALS-SR domain scores: comparison of TALS-SR domain scores between AdAS Spectrum high and low
scorers (percentage scores).

Fig. (2). Sex effect on TALS-SR domain scores: comparison of TALS-SR domain scores between males and females within the whole sample
(percentage scores).
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Fig. (3a). Sex and AdAS Spectrum score effect on TALS-SR domain scores: comparison of TALS-SR domain scores between males and females
among AdAS Spectrum low scorers (percentage scores).

Fig. (3b). Sex and AdAS Spectrum score effect on TALS-SR domain scores: comparison of TALS-SR domain scores between males and females
among AdAS Spectrum high scorers (percentage scores).
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Fig. (4). Decision tree model: “PTSD_5” (presence of full-blown PTSD symptomatology according to DSM-5) as the dependent variable, AdAS
Spectrum high/low score and Sex as independent variables.

4. DISCUSSION
Our study aimed to investigate the role of sex in the
relationship between AT and trauma/stress-related symptoms
in a university study population. Results showed how
prevalence and features of trauma- and stress-related
symptomatology are related and influenced by both AT and
sex, as detected by the AdAS Spectrum. Despite there was a
wide agreement about the conceptualization of ASD as a
disorder mainly distributed among males [46, 47], in our
sample no significant sex differences were found with regard to
AdAS Spectrum total and domains scores, with the exception
of Hyper-Hypo reactivity to sensory input domain score, which
was higher among females in the AdAS Spectrum low scorer
group. These data seem to be in line with the recent literature,
which is stressing the hypothesis that sex differences in the
prevalence of AT could be overestimated because of a lack of
detection of the female phenotype when assessed by the
commonly employed instruments [47, 52, 67]. On the other
hand, our sample (students enrolled in high-ranking
universities) might be considered a high-risk group for AT [10
- 17, 59], and this may have affected our results about sex
differences. In our sample, AdAS Spectrum high scorers
reported higher TALS-SR total mean scores than AdAS

Spectrum low scorers. In particular, in each TALS-SR domain,
we can see a statistically significant effect of the AdAS
Spectrum score, which suggests that people with more AT
present also a consistent number of symptoms related to the
trauma and stress dimensions. These results seem to confirm, at
least in a high-risk population, previous findings about a higher
prevalence of adjustment disorders and PTSD among subjects
with autism spectrum [37, 43, 68, 69], along with the
hypothesis that ASD may act as a vulnerability factor for
developing symptoms after a traumatic event [18, 33, 70, 71].
Females reported higher TALS-SR total scores than males in
the whole sample, with a significant and independent effect of
sex on TALS-SR total score. Moreover, women showed
significantly higher scores than men in TALS-SR Loss events
and Grief reaction domains. This is in line with the higher
vulnerability of females to develop stress-related symptoms
reported in previous studies [72 - 80]. Globally these results
may suggest that the presence of AT, which results in reduced
coping strategies and difficulties in processing stressful
experiences, lead to a higher vulnerability towards a broad
range of trauma- or stress-related symptoms, both in male and
in the female sex. On the other hand, females, although
showing higher trauma- or stress-related symptoms than males,
seem to show more frequently in particular loss events and
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grief reactions, as previously reported in other studies [77 - 82].
In this framework, it is noteworthy also that, while among
AdAS Spectrum loss scorers females reported higher levels
than males in TALS-SR Loss events, Grief reaction, Reexperiencing and Personal characteristics/Risk factors
domains, no sex differences were found among AdAS
Spectrum high scorers. It is interesting to note how these data
seem to suggest that the presence of AT might eliminate the
protective factor linked to sex towards post-traumatic symptom
development, leading to an equally higher distribution in both
sexes among subjects with AT. We also found an interesting
feature about the TALS-SR Personal characteristics/Risk
factors, Maladaptive coping and Potentially traumatic events
domains: while among the AdAS Spectrum low scorer group,
symptoms measured by these domains were significantly
higher among females, in the AdAS Spectrum high scorer
group we can see a tendency to a switch in the prevalence of
the same symptoms, which seem to be more frequent among
males, although the difference observed was not significant.
This is in line with the previous data that reported how AT
could play a mediating role on sex differences in the expression
of PTSD psychopathology [38]. Our results showed that males
who present high levels of AT might result to be more
vulnerable, even compared to females, towards traumas and
stressors. A possible explanation may be found in the higher
proneness of males to develop maladaptive and risky
behaviors, such as to be provocative or impulsive or to acquire
a peculiar pattern of sensation seeking, among high-risk groups
[78 - 80, 83]. Considering that subjects with AT may have
difficulties in emotional expression and impairment in peer
relations, it is also possible that the stressor would be enhanced
by the lack of the ability to request and obtain social support
[18, 25, 38]. In this framework, according to data from
different studies and samples, it seems that females with AT
may be able to develop more effective strategies for coping
with their social communication deficit, including also
imitating others' behaviors, thus reaching more social support
[47, 52, 53, 55, 84]. This sample was not exposed to a specific
traumatic event and, as reported elsewhere [18], nobody
showed a full-blown diagnosis of PTSD according to DSM-5
criteria. Nevertheless, we found a percentage mean score of
12.90±11.36 on the TALS-SR domain Potentially traumatic
events, which assesses the experience during lifetime not only
of major traumatic events but also of milder stressful events
(such as repeated failure in school or at work, being bullied,
etc). Even in this case, the AdAS Spectrum high scorer group
showed significantly higher mean scores than AdAS Spectrum
low scorers. Moreover, we found a prevalence of 17.1% of
subjects that endorsed all the symptomatological criteria for
PTSD (criteria B-E), with a significantly higher rate among
AdAS Spectrum high scorers and without sex differences. The
presence of higher trauma- and stress-related spectrum
symptoms among subjects with AT is in line with previous
literature, which reports that AT may be considered a
consistent vulnerability factor for adjustment disorders and
PTSD [5, 22, 30, 32, 35, 37, 43, 85]. From this point of view,
our results seem to suggest that some subjects may suffer from
a PTSD-like symptomatology even if they do not have a
history of major traumatic events, as conceptualized yet by the
Complex PTSD (cPTSD) model [41]. In line with this
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hypothesis, our data may further confirm the higher
susceptibility of subjects with AT to develop stress-related
symptoms also after mild stressful events. Moreover, it can
also be hypothesized that some subjects, and in particular those
with AT, may fail in reporting, during the clinical interview,
the presence of a major traumatic event in their clinical history,
due to their difficulties in properly externalizing and in coping
with the traumatic experiences. Consequently, in subjects with
AT it is possible that a cPTSD symptomatology, or even a fullblown PTSD, would remain partially or entirely unrecognized,
leading these patients to receive a diagnosis of a different
mental illness [4 - 6, 33, 43]. This study should be considered
in light of some important limitations. First, the design was
cross-sectional, and this prevented us from clarifying the
temporal relationship between AT and trauma- and stressrelated symptoms, as well as to make inferences about the
stability over time of the associations found. Second, we
employed self-report instruments, which may eventually
facilitate over- or understatements in reporting symptoms.
Moreover, this is an exploratory study, conducted in a small
size sample of high-risk subjects, and further studies are
warranted to clarify the relationship between AT, sex, and
vulnerability to traumatic experiences. Nevertheless, given the
above limitations, our study seems to confirm the presence of a
strong relationship between AT and trauma- and stress-related
symptoms, that seems to prevail on the effect on sex among
high-risk subjects. From a clinical point of view, a better
understanding of the role of AT as a predisposing factor
towards the development of post-traumatic stress symptoms, as
well as a higher awareness of possible sex-related differences
in clinical presentations, may lead to improve both prevention
and therapeutic strategies for these conditions, that frequently
also show high treatment resistance.
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