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Abstract The present web-based study (N = 840) aimed
to illuminate the cognitive mechanisms underlying self-
disorders in autism. Initially, participants selected three
self-defining memories. Then, we assessed their capacity to
give meaning to these events (i.e., meaning making), their
tendency to scrutinize autobiographical memory to better
understand themselves (i.e., self-continuity function of
autobiographical memory) and their clarity of self-concept.
The results showed that individuals with high autistic traits
(ATs) had a lower clarity of self-concept than control
participants. Meaning making was also reduced in AT
individuals and mediated the relation between AT and self-
concept clarity. Our results suggest that the reduced clarity
of self-concept in AT individuals is related to an impaired
capacity to make meaning of important past life events.
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Introduction

Both clinical and experimental studies have reported
poorer psychological self-knowledge in individuals with
autism spectrum disorder (ASD) relative to neurotypical
(non-ASD) control participants. For instance, children with
ASD have a reduced conscious awareness of their own
mental states (Williams and Happé 2009, 2010) and emo-
tions (Ben Shalom et al. 2006; Silani et al. 2008; Hill et al.
2004). Adults with ASD tend to use fewer self-statements
to define themselves than neurotypical controls (Hobson
and Lee 1998; Jackson et al. 2012; Tanweer et al. 2010)
and select more abstract (Tanweer et al. 2010; e.g., “I am
thoughtful”) and fewer social and psychological terms to
define themselves (Jackson et al. 2012; Tanweer et al.
2010). These findings point to a reduced complexity and
development of stable conceptual knowledge about the self
in this population (Jackson et al. 2012; Tanweer et al.
2010). Importantly, this impoverishment of self-concept
has been demonstrated independently of an impaired
accuracy of self-concepts: In fact, when individuals with
ASD are asked to describe themselves, their self-descrip-
tion is concordant with that of their close relatives (Klein
et al. 1999). Disorders of self in autism usually have been
addressed by the major cognitive theories of autism, par-
ticularly the impaired theory of mind (ToM) hypothesis
(Baron-Cohen et al. 1985; Leslie and Frith 1987) and the
executive dysfunction hypothesis (Ozonoff et al. 1991). In
fact, the reduced capacity to comprehend the mental states
of others (impaired ToM) reported in adults with ASD
seems to be associated with their more global difficulty in
identifying and describing their own mental states (Hill
et al. 2004; Williams 2010). Executive dysfunction may
also contribute to self-disorders through its negative impact
on ToM capacities and to the language problems that are
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typically reported in adults with ASD (e.g., Russell 1996;
Liss et al. 2001; Pellicano 2007).

The notion of self is complex and multi-dimensional
(e.g., Strawson 1999), and previous research has mainly
focused on the content or the valence of self-knowledge.
Therefore, little is known about the dynamic aspects of
self, which refer to how items of self-knowledge are
articulated with others and integrated into a clear and
coherent representation of the self. A better understanding
of not only how individuals with ASD define themselves
but also how self-concepts are organized with one another
is relevant to identifying alterations of the self in psy-
chopathology (Stein and Markus 1994). Campbell et al.
(1996) introduced the notion of “clarity of self-concept™ to
describe the degree to which “the contents of the self are
clearly and confidently defined, internally consistent, and
temporally stable” (p. 141). For example, individuals with
low self-concept clarity are accustomed to changing their
beliefs about themselves, spending time wondering about
the type of person they are, and often experience that they
are not really the person they appear to be. To the best of
our knowledge, there is no study to date that has examined
the issue of self in individuals with AT from the perspec-
tive of the clarity of self-concept. This perspective appears
relevant to elucidate the mechanisms associated with the
construction of a clear and stable representation of the self
in this population, considering that the underlying mecha-
nisms in individuals with ASD are reflected in individuals
with AT, at least in part.

Several factors have been shown to influence clarity of
self-concept. One of these factors refers to how people look
at their past to better understand who they are. For example,
participants with low self-concept clarity display an
increased propensity to scrutinize their memory with the
idea that reflecting on past events may help enhance self-
continuity (Bluck and Alea 2008, 2009, 2011; Liao et al.
2015; Rasmussen and Habermas 2011). This possibility
refers to the notion that autobiographical memory serves a
particular function for the self (Berntsen and Rubin 2006;
Bluck et al. 2005; Conway 2005). Additionally, the self-
function of autobiographical memories concerns their use to
maintain a sense of self over time (e.g., Conway et al. 2004;
Habermas and Bluck 2000). Another factor that may
influence the acquisition of a clear and stable representation
of the self relates to the capacity to learn from important or
challenging events that have had a critical impact on the
person. Moffitt and Singer (1994) termed these personally
significant events that influence the self “self-defining
events” and considered them to be representative hallmarks
for the self (Conway 2005; Conway et al. 2004) (e.g.,
“When my parents divorced, I was 12 years old. I became
highly suspicious about enduring close relationships and I
think this event had a dramatic influence on my
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unsuccessful sentimental life.”). These authors also high-
lighted that self-defining events can alter the self when they
are interpreted in light of or linked to previous self-
knowledge by means of reflective processes called “auto-
biographical reasoning” (Blagov and Singer 2004; Haber-
mas and Kober 2015; McLean et al. 2007; Singer et al.
2013). In fact, giving meaning to experiences that challenge
the current view of ourselves helps to compensate for the
effects of disruptions to the sense of self-continuity
(Habermas and Kober 2015). Other studies have shown that
a more coherent and meaningful understanding of personal
experiences may improve mental health (All€ et al. 2015;
Baerger and McAdams 1999; Park 2010).

The literature on autobiographical memory in autism
shows that adults with ASD have difficulty accessing
detailed memories of their past (e.g., Bruck et al. 2007,
Crane et al. 2009; Crane and Goddard 2008; Goddard et al.
2007; Tanweer et al. 2010) and consciously reliving past
personal events (Bowler et al. 2000; Lind et al. 2014;
Tanweer et al. 2010). Autobiographical memory is a crit-
ical function for understanding another’s mental state, as it
enables retrieval of relevant events from the past that might
help us disambiguate a social scenario (Corcoran and Frith
2003; Mehl et al. 2010). Accordingly, two studies
demonstrated an association between ToM capacities and
autobiographical memory performance in adults with ASD
(Adler et al. 2010; Crane et al. 2013). In addition to ToM
deficits, abnormal perceptual skills in autism also con-
tribute to an impaired ability to construct visual scenes, and
more specifically, to construct visual representations of
past personal events (Lind et al. 2014); this result supports
the lack-of-central-coherence hypothesis (Frith 1989).
Moreover, executive dysfunction has been shown to be
involved in the reduced capacity to access specific and
detailed events of the past (Piolino et al. 2010; Dalgleish
et al. 2007; see also for review, Williams et al. 2007) and
also accounts for impairments in autobiographical memory
for adults with ASD (Crane et al. 2013; see also Goddard
et al. 2014). Importantly, adults with ASD also have dif-
ficulty with drawing meaning from “self-defining events”
(Crane et al. 2010). This demonstrates that the autobio-
graphical reasoning processes are impaired in adults with
ASD. This impairment might result from the executive
dysfunction found in ASD, as suggested by previous
research with patients who were diagnosed with
schizophrenia and present executive deficits (Berna et al.
2011; Allé et al. 2015). The weakening of autobiographical
reasoning processes may thus represent one factor impli-
cated in a deficient construction of self in this population.
However, because these studies did not examine the rela-
tionship between measures of the self and autobiographical
reasoning capacities more directly, these relationships
remain hypothetical.
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The aim of the present study was to examine the role of
autobiographical reasoning in maintaining a clear and
stable representation of the self in participants with high
levels of autistic traits. We were particularly interested in
how individuals give meaning to past events and scrutinize
their autobiographical memory to better understand them-
selves. Our statistical analysis was performed in two steps.
First, we compared scores of clarity of self-concept and
meaning making and self-function of autobiographical
memory between individuals with high levels versus low
levels of autistic traits. Second, we examined the rela-
tionship between these variables in the full sample through
a mediation analysis. Based on the previous research
findings reviewed above, and considering the impaired
ToM capacities and executive dysfunction found in indi-
viduals with autistic traits in particular (Best et al. 2008;
Christ et al. 2010), we predicted that individuals with
autistic traits have a reduced clarity of self-concept and a
reduced capacity to give meaning to self-defining past
events. We also hypothesized that reduced meaning mak-
ing contributes to the impairment of self-concept clarity.
We did not expect lower scores of self-function of auto-
biographical memory in individuals with high autistic traits
(to our knowledge, this score has never been used for group
comparisons), but we expected that self-function of auto-
biographical memory may significantly mediate the rela-
tionship between autistic traits and impaired self-concept
clarity.

Methods

The study was conducted over the Internet. Participants
were recruited via WISO-Panel, a participant pool with
German-speaking members who had registered to be
invited to participate in web-based studies. In total, 12,134
people from all walks of life received the link to the study,
and responses were collected over 1 week. Participants
gave their informed consent after receiving a short
description of the purpose of the study (“In the present
study we are interested in investigating several aspects and
functions of your autobiographical memory. We would like
to understand better how and why you are thinking back to
your past.”).

Participants were first asked to answer questions relating
to their age, sex and the existence of known psychiatric
diagnoses, psychiatric or psychotherapeutic treatments and
use of current medications.

Participants

A total of 2624 participants accepted the invitation to
participate in the study, but substantial attrition was

observed during the study such that 1698 participants
completed all questionnaires before they were adminis-
tered the SCCS (see below “The Self-Concept Clarity
Scale (SCCS)” section). At that point, participants were
randomly selected to complete the AQ assessing autistic
traits (see below “Autism Questionnaire (AQ) Short
Version” section) or another questionnaire (these data are
presented here: Berna et al. 2016). A total of 840 partic-
ipants completed the AQ. Next, we excluded participants
older than 60 years (n = 173) to avoid possible con-
founds related to memory loss in older age and those more
generally relating to autistic traits. In addition, we
excluded participants who disclosed that they were taking
daily antipsychotics, as those individuals may have a
current diagnosis for a psychotic disorder (n = 13). We
did not exclude people who reported lifetime psychiatric
diagnoses due to frequent misdiagnoses between
schizophrenia and ASD (Crivelli and Rocca 2013) and the
comorbidities between ASD and mood disorders (Mattila
et al. 2010; Vannucchi et al. 2014). The final sample
included 654 individuals.

Individuals scoring above the cut-off score of 17 in the
AQ (n = 80) were considered as having high autistic
traits (i.e., scores above 1.3 SD in our sample). The
control group consisted of 80 “neurotypical” people with
AQ total scores below 0.5 SD (i.e., 12.5). For each par-
ticipant in the high-autistic group, one control individual
was selected who was matched to the individual in the
high-autistic group in terms of age, gender and education
level.

Self-Defining Memories

Participants were first asked to recall three self-defining
memories, i.e., memories that best correspond to the fol-
lowing instructions (Singer and Moffitt 1991): (a) it is at
least 1 year old; (b) it is a memory from your life that you
remember very clearly and that still feels important to
you; (c) it is a memory that helps you to understand who
you are as an individual and might be a memory you
would tell someone else if you wanted that person to
understand you in a basic way; and (d) it may be a
memory that is positive or negative, or both, in how it
makes you feel now (the only important aspect is that it
leads to strong feelings); and (e) it is a memory that you
have thought about many times. It should be familiar to
you like a picture you have studied or a song you have
learnt by heart. Participants were invited to give a short
title to these three memories. This title was later used to
display the event for the ratings of the memory charac-
teristics that subsequently appeared on three pages for
each memory. A detailed description of the events
themselves was not required.
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Characteristics of the Memories

On the second page, participants were asked to give their
age at the time of the event and to rate the vividness of the
memory, the emotional valence and intensity at the time of
remembering, and the strength of their memory of the
event using 7-point scales (Johnson et al. 1988). These
characteristics were assessed to ensure the expected lower
meaning making capacities in AT individuals were not due
to the selection of events that differed in terms of emo-
tional valence and intensity or the remoteness of events
from events selected by the control group.

Scale to Assess Meaning Making (SMM)

Participants were asked to complete a scale that measured
meaning making associated with self-defining memories (6
items on 5-point Likert-type scale with 1 = totally dis-
agree and 5 totally agree; Wood and Conway 2006) (e.g.,
‘“Having had this experience, I have more insight into who
I am and what is important to me’’; ‘‘I feel that I have
grown as a person since experiencing this past event’’).
This scale has high reliability with a Cronbach’s o = .86
(Wood and Conway 2006), whereby o ranged from .75 to
.86 across the three self-defining memories in our study.

Centrality of Events Scale (CES)

The short version (7 items on 5-point Likert-type scale with
1 = totally disagree and 5 = totally agree) of the Cen-
trality of Events Scale (Berntsen and Rubin 2006) assessed
the extent to which the events had become a reference
point for personal identity (e.g., “I feel that this event has
become a central part of my life story”; “This event has
become a reference point for the way I understand myself
and the world”). Cronbach’s o was .92 in the original
publication (Berntsen and Rubin 2006) and ranged from
.84 to .91 across the three self-defining memories.

Thinking About Life Experiences (TALE) Scale

Next, participants completed the short form of the Thinking
About Life Experiences (TALE) scale (15 items on a
5-point Likert-type scale, with 1 = almost never and
5 = very frequently) (Bluck and Alea 2011; Rasmussen
and Habermas 2011). This scale assesses how often people
think back about or talk about past experiences of their life
and the three main functions of autobiographical memory
(self, social, directive) that are supported by the acts of
thinking or talking about the past (Alea and Bluck 2003;
Pillemer 1992). The TALE comprises three subscales of 5
items each that all begin with the following statement: “I
think back over or talk about my life or certain periods of
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my life...” and ends differently depending on the function
assessed. For instance, the self-continuity function is
assessed with the following statement: “... when I want to
feel that I am the same person that I was before”. The
directive function involves the use of autobiographical
memories in problem solving and guiding present and
future thinking and behaviour (Pillemer 2003) (e.g., “...
when I believe that thinking about the past can help guide
my future”). The social function concerns the way people
use their past to initiate or maintain social bonds, elicit
empathy or intimacy, or inform (Alea and Bluck 2003;
Pillemer 1992) (e.g., “... when I want to maintain a
friendship by sharing memories with friends”). Cronbach’s
o ranged from .74 to .83 in the original publication and
from .81 to .85 in our study.

The Self-Concept Clarity Scale (SCCS)

The Self-Concept Clarity Scale (Campbell et al. 1996)
assesses the extent to which the contents of an individual’s
self-concept are clearly and confidently defined, internally
consistent, and temporally stable. The SCCS consists of 12
items on a 5-point Likert-type scale (with 1 = strongly
disagree and 5 = strongly agree) (e.g., “I spend a lot of
time wondering about what kind of person I really am” or
“My beliefs about myself seem to change very fre-
quently”). SCCS has good internal consistency (o0 = .86)
and test-retest reliability (r = .79) with a single general
factor (Campbell et al. 2003). In our study, Cronbach’s a
was 91.

Autism Questionnaire (AQ) Short Version

Finally, respondents completed the German-validated short
version of the Autism Questionnaire (Freitag et al. 2007),
highlighting autistic characteristics. It comprises 33 items
that are rated on a 4-point Likert scale (with 1 = definitely
agree, 2 = slightly agree, 3 = slightly disagree, 4 = defi-
nitely disagree). The AQ taps three dimensions: social
interaction/spontaneity (n = 1, e.g., “I prefer doing things
with others rather than on my own”), imagination/cre-
ativity (n = 9, e.g., “I find making up stories easy”) and
communication/reciprocity (n = 11, e.g., “I enjoy social
chit-chat”). Freitag et al. (2007) showed a good discrimi-
native validity and good screening properties with a cut-off
score of 17 (sensitivity, 88.9 %; specificity, 91.6 %). For
the present study, Cronbach’s o ranged from .68 to .82 for
the total and subscale scores.

Statistical Analyses

The mean rating scores of the three self-defining memories
were used for statistical analyses. Separate Student’s ¢ tests
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were conducted in order to compare memory ratings and
both scores and subscores for the SCSS, CES and TALE
scales.

To examine whether the TALE self-function subscore or
meaning making (SMM) mediated the relationship
between autistic traits (AQ total score) and self-concept
clarity (SCCS), an ordinary least squares path analysis
using a bootstrapping approach (Hayes 2009) was con-
ducted on the full sample (n = 667). Mediation was
investigated by directly testing the significance of the
indirect effect of the independent variables (AQ) on the
dependent variable (SCCS) through the mediators (TALE
self-function, SMM). This indirect effect was quantified as
the product of the effects of the independent variable (IV)
on the mediator (@) and of the mediator on the dependent
variable (DV) (), while controlling for the direct effect of
the IV (c’). Bootstrapping estimated the indirect point
effects and associated 95 % confidence intervals (CI)
derived from the mean of 10,000 bootstrap samples. A
bias-corrected bootstrapping procedure was chosen as this
is considered the most powerful approach to detecting
statistical mediation (Fritz and MacKinnon 2007). Indirect
effects were deemed statistically significant when the bias-
corrected CI did not include zero (Preacher and Hayes
2008). Statistical analyses were completed using SPSS
software (v.22) and an additional macro, named process
(Preacher and Hayes 2008). All variables were entered into
the mediation analyses simultaneously.

Results

The mean age of our participants in both groups was
41.0 years (SD = 11.4), and 43.9 % of both groups were
men (36/82) (see Table 1).

Among the individuals with high autistic traits (AT), 44
(55.0 %) disclosed that they had received a psychiatric
diagnosis in contrast to 26 (32.5 %) of the neurotypical
individuals (y3* < .01). The diagnoses reported included
mostly depression and anxiety disorders (see Table 1). Five
(6.3 %) AT individuals disclosed that they had received a
diagnosis of schizophrenia and 4 (5.0 %) had received a
diagnosis of bipolar disorder compared with one (1.3 %)
neurotypical individual reporting a diagnosis of bipolar
disorder. However, the percentage of participants under
current psychotropic medication (antipsychotics excluded)
did not differ significantly between the groups, with 30 AT
individuals (37.3 %) and 25 neurotypical individuals
(31.3 %) taking daily psychotropic medication. Antide-
pressants and anxiolytic/hypnotic drugs were the most
frequently reported drugs.

AT individuals had significantly lower scores on the
self-concept clarity than did controls (d = 0.61). AT

individuals also had significantly lower scores for the
TALE social function subscore (d = 0.38); the other
TALE scores and subscores did not differ significantly
between groups. Memory ratings of vividness, strength and
emotional intensity did not differ significantly between
groups, but the mean valence of self-defining memories
was significantly lower in the AT group than in the control
group (d = 0.45). The CES score did not differ signifi-
cantly between groups, but the SMM was significantly
lower in AT individuals (d = 0.43) (see Table 2).

The mediation analysis showed that autistic traits (AQ)
indirectly influenced self-concept clarity (SCCS) through
their effect on meaning making (SMM). As seen in Fig. 1,
AQ was negatively correlated to SMM (a = —0.028), and
SMM was negatively correlated to SCSS (b = —1.997).
The bias-corrected bootstrap CI for the indirect effect (a x
b) was above zero (SMM: 0.02-0.10). Thus, there was
evidence that autistic traits influence the clarity of self-
concept independently of their effect on meaning making
(¢’ = —0.764); however, the mediator significantly
increased this negative effect (¢ = —0.709). In contrast
and contrary to our hypothesis, the TALE self-function did
not significantly mediate the relationship between autistic
traits and SCCS.

The results remained unchanged when people who
reported that they had received a diagnosis of schizophre-
nia (n = 7) or bipolar disorder were excluded (n = 12).

Discussion

The main finding of the present study is that individuals
with high levels of autistic traits have a less clear and
stable representation of self (i.e., low self-concept clarity)
than neurotypical individuals. This reduction is related to
their impaired capacity to reason about past important life
events and to make meaning of these events (i.e., meaning
making). However, it does not seem to be influenced by the
more general tendency to scrutinize one’s past to better
understand oneself. Our results confirm previous findings
that have attested to an impoverished self-knowledge in
individuals with ASD (Hobson and Lee 1998; Jackson
et al. 2012; Tanweer et al. 2010) and extend these findings
by showing that the way that self-knowledge is dynami-
cally organized and articulated (as reflected by self-concept
clarity) is also reduced in AT individuals.

The self-defining memories selected by individuals with
autistic traits were rated as highly central to the self,
indicating that these individuals understood well the
instructions to retrieve self-defining memories and did not
select trivial events. However, although these memories
were considered an integral part of their self, AT individ-
uals had more difficulty finding the meaning in these
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Table 1 Socio-demographic characteristics of individuals with high autistic traits and neurotypical control participants

Individuals with autistic traits (n = 80) Neurotypical controls (n = 80) x
M (SD) M (SD)
Age 41.0 (11.4) 41.0 (11.6) 0.03
Sex (male) 36 (45.0 %) 36 (45.0 %) 0.00
Level of education 0.60
No degree (yet) 1(1.3 %) 2 (1.9 %)
9 years of school 9 (11.3 %) 7 (8.8 %)
O-levels 28 (35.0 %) 29 (36.2 %)
A-levels 20 (25.0 %) 20 (25.0 %)
University 20 (25.0 %) 20 (25.0 %)
Doctorate 2 (2.5 %) 2 (2.5 %)
Employment status 8.22
Working 36 (45.0 %) 43 (53.8 %)
Pupil/student 17 (21.3 %) 17 (21.3 %)
Retired 4 (5.0 %) 5 (6.3 %)
Unemployed 13 (16.3 %) 7 (8.8 %)
Parental leave 5(6.3 %) 0 (0.0 %)
Other 5 (6.3 %) 9 (10.0 %)
Reported lifetime diagnoses
No psychiatric diagnosis 36 (45.0 %) 54 (67.5 %) 8.23%*
Depression 35 (43.8 %) 20 (25.0 %)
Anxiety disorder 17 (21.3 %) 8 (10.0 %)
Personality disorder 10 (12.5 %) 3 (3.8 %)
PTSD 6 (7.5 %) 4 (5.0 %)
Schizophrenia 5(6.3 %) 0 (0.0 %)
Bipolar disorder 4 (5.0 %) 1 (1.3 %)
Eating disorder 5(6.3 %) 6 (7.5 %)
Substance/alcohol use disorder 4 (5.0 %) 6 (7.5 %)
OCD 3 (3.8 %) 1 (1.3 %)
Reported current psychotherapy
No psychotherapy 55 (68.8 %) 69 (86.3 %) 7.03%**
Ambulatory 15 (18.8 %) 5 (6.3 %)
Certified psychotherapist 11 (13.8 %) 3 (3.8 %)
Reported current medication
No medication 50 (62.5 %) 55 (68.8 %) 0.69
Antidepressants 17 (21.3 %) 11 (13.8 %)
Tranquilizers 7 (8.8 %) 3 (3.8 %)
Hypnotics 7 (8.8 %) 4 (5.0 %)
Stimulants 1(1.3 %) 0 (0.0 %)
Antipsychotics 0 (0.0 %) 0 (0.0 %)

OCD obsessive compulsive disorder, PTSD post-traumatic stress disorder
*p <.05; % p <.01; *** p <.001

events, which indicates that individuals with AT are able to ~ SMM score). Our result is in keeping with previous find-
subjectively feel that these events have altered their per-  ings by Crane et al. (2010) who reported an impaired
sonality (as reflected by the CES score) but were impaired  ability for patients with autistic syndrome disorder to
in their capacity to achieve a better understanding of and to ~ explicitly draw meaning from self-defining memories.
personally grow from these events (as reflected by the = Moreover, the mediation analyses conducted on the full
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Table 2 Ratings of individuals with high autistic traits and neurotypical control participants

Individuals with autistic traits (N = 80) Neurotypical controls (N = 80) t (158) d
M (SD) M (SD)
AQ
Total score 19.98 (3.12) 9.13 (4.01) —19.09%** 2.71
Communication/reciprocity 5.25 (2.13) 3.58 (2.17) —4 93 k:*k 0.77
Imagination/creativity 6.69 (2.36) 2.73 (2.07) —11.29%** 1.91
Social interaction/spontaneity 8.04 (2.11) 2.83 (2.30) —14.95%*%* 2.27
SCCS 36.75 (9.64) 42.87 (9.96) 3.94%3% 0.61
CES 3.69 (0.80) 3.76 (0.61) 0.61 0.11
SMM 3.73 (0.67) 3.98 (0.58) 2.54% 0.43
TALE
Total score 42.41 (11.87) 45.71 (9.73) 1.92 0.34
Self-continuity function 13.26 (4.49) 14.30 (3.62) 1.61 0.29
Social function 13.74 (4.60) 15.49 (4.66) 2.39* 0.38
Directive function 15.41 (4.34) 15.93 (3.47) 0.83 0.15
Ratings of self-defining memories
Age 25.35 (11.56) 26.19 (9.19) 0.51 0.09
Memory strength 5.72 (1.10) 5.88 (0.84) 1.00 0.19
Memory vividness 5.78 (1.13) 5.98 (0.79) 1.36 0.25
Emotional intensity 5.38 (1.18) 5.50 (1.05) 0.69 0.11
Emotional valence 3.65 (1.84) 4.43 (1.72) 2.76%* 0.45

AQ Autism Questionnaire, SCCS Self-Concept Clarity Scale, CES Centrality of Events Scale, SMM Scale to assess Meaning Making, TALE

Thinking About Life Experiences scale
*p < .05; ¥ p < .01; *** p < .001

Fig. 1 Results of the mediation
analysis. Note CI confidence
interval, AQ Autism
Questionnaire, SMM Scale to
assess Meaning Making.

¢’ = direct effect,

a x b = indirect effect,

a =-0.028***

Meaning making
(SMM)

ax b = 0055** b = _1997**
(95% Cl: 0.02 — 0.10)

¢ = total effect. *p < .05;
#tp < 01; **p < .001

Autistic traits
(AQ total score)

a=-0.029

c=-0.709*** | Self-concept Clarity
CI = _0764*** (SCCS)
Self-function
of autobiographical memory
(TALE self-function)
axb=0.028 b =-0.993***

(95% Cl: —0.03 - 0.09)

Autistic traits
(AQ total score)

¢ = -0.709%**
¢’ = -0.738***

Self-concept Clarity
(sccs)

sample demonstrated the negative consequence of the
reduced meaning-making capacities for self-concept clarity
in psychopathological situations: autistic traits were nega-
tively associated with meaning making, which in turn had a

deleterious impact on the clarity of self-concept. Reduced
meaning making may thus represent one mechanism
accounting for the difficulty of individuals with autistic
traits to experience themselves in terms of a coherent and
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stable representation of their self. Alternative cognitive
theories of autism are also important to consider for
interpreting our results. In fact, through its negative impact
on language skills (Pellicano 2007), executive dysfunction
in AT individuals (Christ et al. 2010) may contribute to
their difficulties with reasoning about past events (Berna
et al. 2011; Allé et al. 2015) and expressing their own
mental states (e.g., Russell 1996; Liss et al. 2001; Pellicano
2007). Similarly, the impaired ToM abilities reported in
AT individuals (Best et al. 2008) may account for their
difficulties with apprehending their own mental states
(Williams 2010) and finding the lessons contained in self-
defining past events that generally involve complex social
situations. In other words, it might be argued that impair-
ment of executive functions or ToM could represent third
variables affecting why there is reduced autobiographical
reasoning abilities and self-concept clarity in AT individ-
uals. Nevertheless, our results provide new insights by
showing that meaning making mediates the role of autistic
traits on self-concept clarity. Due to the constraints of the
web-based design of our study, we were unable to include
measures of executive functioning or ToM. However, to
tease apart the role of executive function and ToM in our
results, further studies including other mediation analyses
should explore more specifically whether and how these
factors influence the relationship between autobiographical
reasoning capacities and clarity of self-concept.

The negative correlation between meaning making and
clarity of self-concept along the autistic continuum sug-
gests that the meaning attached to self-defining events may
be dysfunctional in subjects with high autistic traits
because it contributes to less instead of more clarity of self-
concept. This finding is important as it nuances the view
that the ability to give meaning to important life events
contributes itself to a more coherent and structured repre-
sentation of the self (Blagov and Singer 2004). The type of
meaning associated with these events appears to be a more
critical factor that influences how those life events are
integrated into the self and have consequences for the
nature of self-representations. This result is in line with
Waters et al. (2013), who challenged the classical view that
drawing meaning from self-defining memories has positive
consequence for psychological well-being and the self
(McLean and Pratt 2006; Pasupathi et al. 2001; Singer et al.
2013). In fact, Waters et al. (2013) showed that university
students with symptoms of post-traumatic stress disorder
who had a better ability to give a meaning to past traumatic
events did not show better adjustment or well-being.

Individuals with AT did not differ from neurotypical
controls in their tendency to scrutinize their past to better
understand themselves. Moreover, this tendency was neg-
atively correlated with the clarity of self-concept, which is
in line with previous results (Bluck and Alea 2009;
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Rasmussen and Habermas 2011). These results support the
notion that one important function of autobiographical
memory is to ground the self, with the consequence that
people with low self-concept clarity are more driven to
look at their past as a way to improve self-concept clarity
(see for discussion, Bluck and Alea 2009). In keeping with
the fact that both meaning making and the tendency to
scrutinize one’s past represent complementary aspects of
autobiographical reasoning (Bluck and Alea 2009; Ras-
mussen and Habermas 2011), our results show that the
deficit observed in AT individuals does not concern the
overall propensity to reason about the past, but instead
involves making sense of particular events that have dra-
matically influenced their life. In contrast, AT individuals
less frequently used autobiographical memory to maintain
social bonds or elicit intimacy, reflecting the impaired
social functioning that characterizes AT individuals.

Our study supports the notion that disorders of self are
not limited to patients with full ASD but that they also
extend along the autistic continuum. The intensity of
autistic traits was negatively correlated with the degree of
self-concept clarity. However, it is worth mentioning that a
reduced clarity of self-concept has been previously repor-
ted in other clinical or psychopathological conditions, such
as anxiety disorder (Stopa et al. 2010) or psychosis (Cicero
et al. 2013; Evans et al. 2015). Personality dimensions,
such as high neuroticism, low agreeableness, or low con-
scientiousness (Costa and McCrae 1992), are also associ-
ated with low self-concept clarity (Campbell et al. 1996).
Therefore, we cannot exclude that the relationship
observed between autistic traits and self-concept clarity
may reflect the influence of other potentially overlapping
psychopathological dimensions that were not assessed in
our study. Further studies in large population samples are
necessary to tease apart the psychopathological dimensions
that contribute most to the reduced self-concept clarity in
clinical populations.

Some limitations of our work should be acknowledged.
First, web-based studies inherently have access to a biased
population, a limitation that is usually encountered in
studies conducted with undergraduate students, but with
greater emphasis. More specifically, disabled people who
are online have been shown to differ in important ways
from disabled people who are not online (Lenhart et al.
2003) such that the generalization of our findings to clinical
populations with ASD should be undertaken with caution.
Second, information reported on the psychiatric diagnosis,
psychotherapy and medications were only declarative and
could not be confirmed by additional external evaluations.
Third, a substantial attrition was observed in our study as
926 out of 2624 (35.3 %) individuals stopped before
reaching the last questionnaire. However, it is worth noting
that the vast majority of individuals who stopped the study
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did so at the very beginning (809 out of 926, 87.4 %) when
they were asked to give a title to their three self-defining
memories. Fourth, due to the web-based format of our
study, measures of meaning making were not based on the
analyses of the content of memory narratives, as is usually
done (Blagov and Singer 2004). However, Wood and
Conway (2006) reported that these scales were suitable to
assess meaning making. Fifth, we hypothesized above that
meaning making could be dysfunctional in AT individuals,
but this hypothesis is also limited by the fact that the type
of meaning drawing upon past events could not be anal-
ysed. Moreover, our interpretation of the mediation anal-
ysis remains cautious, as we cannot make conclusions
regarding the direction of the correlation. In fact, one may
also hypothesize that AT individuals engage less in
meaning making because they have a less clear self-con-
cept. Similar questions have been discussed regarding the
relationship between self-concept clarity and the propen-
sity to examine one’s past (see Bluck and Alea 2009,
p. 1091). Further studies asking for specific details per-
taining to the contents of meaning making (see Berna et al.
2011, for an example) are needed to address these limita-
tions. These studies also must explore further the rela-
tionship between meaning making and self-concept clarity.

To conclude, this study encompasses one of the first
attempts to examine the aspects of autobiographical rea-
soning that may underlie the weakness of self-concept in
people with autistic traits. The results suggest that the
difficulty experienced with giving meaning to past events
supports the reduced clarity of self-representation in this
population. Further studies are needed to confirm this
tentative result with individuals clinically diagnosed with
autism spectrum disorder. If confirmed, our findings may
have clinical implications and encourage the use of nar-
rative-oriented psychotherapies that target both the ability
to give a meaning to past events and the type of meaning
drawn by patients (see Singer and Salovey 2005). Basi-
cally, adults presenting with autistic traits and/or poor
social skills may be encouraged—first in an individual
setting and then in a group setting—to examine past events
of their life that have dramatically influenced their per-
sonality or some of their life decisions. The next step
would be to invite these people to reflect with the therapist
on the meaning attached to each particular event, particu-
larly those for which no explicit meaning is spontaneously
mentioned. Some conclusions associated with particular
life events could also be questioned, particularly when they
contribute to maintaining negative self-views or erroneous
beliefs about others. Narrative therapy has proven useful
with patients with schizophrenia and other clinical condi-
tions associated with severe disorders of self (e.g., Roe
et al. 2010; Smorti et al. 2010). Similar approaches may
also be helpful for individuals with ASD and help them

achieve a clearer understanding of their life and of their
self. These psychotherapeutic interventions might be par-
ticularly relevant at a younger age, with children presenting
either with autistic traits or ASD. In fact, teaching them to
build stable bridges between aspects of their identity and
events of their life that support these aspects might help
them to improve coherence and possibly engenders more
diversity to the representation of their self.

Acknowledgments We are grateful to the Agence Régionale de
Santé, Hopitaux Universitaires de Strasbourg and the Fondation
FondaMental that financially supported FB’s post-doctoral position in
Hamburg.

Author Contribution FB and SM designed the study and wrote the
first complete draft of the manuscript. ASG is responsible for the
Wiso-Panel network. FB and JS performed the statistical analyses. All
authors provided substantial modifications to the manuscript and
approved its final version.

Funding FB has received financial support from Agence Régionale
de Santé, Hopitaux Universitaires de Strasbourg and Fondation
FondaMental for his post-doctoral position in Hamburg.

Compliance with Ethical Standards

Conflict of interest FB has received a speaker honorarium from
Astra Zeneca, Lundbeck, Janssen-Cilag, and Bristo-Meyers-Squibb.
ASG, JS, RC, JMD, CVCL, SM declares that they have no conflict of
interest.

Ethical Approval All procedures performed in studies involving
human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards.

Informed Consent Informed consent was obtained from all indi-
vidual participants included in the study.

References

Adler, N., Nadler, B., Eviatar, Z., & Shamay-Tsoory, S. G. (2010).
The relationship between theory of mind and autobiographical
memory in high-functioning autism and Asperger syndrome.
Psychiatry Research, 178(1), 214-216. doi:10.1016/j.psychres.
2009.11.015.

Alea, N., & Bluck, S. (2003). Why are you telling me that? A
conceptual model of the social function of autobiographical
memory. Memory, 11(2), 165-178. doi:10.1080/741938207.

Allé, M. C., Potheegadoo, J., Kéber, C., Schneider, P., Coutelle, R.,
Habermas, T., et al. (2015). Impaired coherence of life narratives
of patients with schizophrenia. Scientific Reports, 5, 12934.
doi:10.1038/srep12934.

Baerger, D. R., & McAdams, D. P. (1999). Life story coherence and
its relation to psychological well-being. Narrative Inquiry, 9(1),
69-96.

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic
child have a “theory of mind”? Cognition, 21(1), 37-46.

Ben Shalom, D., Mostofsky, S. H., Hazlett, R. L., Goldberg, M. C.,
Landa, R. J., Faran, Y., et al. (2006). Normal physiological
emotions but differences in expression of conscious feelings in

@ Springer


http://dx.doi.org/10.1016/j.psychres.2009.11.015
http://dx.doi.org/10.1016/j.psychres.2009.11.015
http://dx.doi.org/10.1080/741938207
http://dx.doi.org/10.1038/srep12934

J Autism Dev Disord

children with high-functioning autism. Journal of Autism and
Developmental Disorders, 36(3), 395-400. doi:10.1007/s10803-
006-0077-2.

Berna, F., Bennouna-Greene, M., Potheegadoo, J., Verry, P., Conway,
M. A., & Danion, J.-M. (2011). Impaired ability to give a
meaning to personally significant events in patients with
schizophrenia. Consciousness and Cognition, 20(3), 703-711.
doi:10.1016/j.concog.2010.12.004.

Berna, F., Goritz, A. S., Schroder, J., Martin, B., Cermolacce, M.,
Allé, M. C., et al. (2016). Self-disorders in individuals with
attenuated psychotic symptoms: Contribution of a dysfunction of
autobiographical memory. Psychiatry Research, 239, 333-341.
doi:10.1016/j.psychres.2016.03.029.

Berntsen, D., & Rubin, D. C. (2006). The centrality of event scale: A
measure of integrating a trauma into one’s identity and its relation
to post-traumatic stress disorder symptoms. Behaviour Research
and Therapy, 44(2), 219-231. doi: 10.1016/j.brat.2005.01.009.

Best, C. S., Moffat, V. J., Power, M. J., Owens, D. G. C.,, &
Johnstone, E. C. (2008). The boundaries of the cognitive
phenotype of autism: Theory of mind, central coherence and
ambiguous figure perception in young people with autistic traits.
Journal of Autism and Developmental Disorders, 38(5),
840-847. doi:10.1007/s10803-007-0451-8.

Blagov, P. S., & Singer, J. A. (2004). Four dimensions of self-defining
memories (specificity, meaning, content, and affect) and their
relationships to self-restraint, distress, and repressive defensive-
ness. Journal of Personality, 72(3), 481-511. doi:10.1111/j.
0022-3506.2004.00270.x.

Bluck, S., & Alea, N. (2008). Remembering being me: The self-
continuity function of autobiographical memory in younger and
older adults. In F. Sani (Ed.), Self-continuity: Individual and
Collective Perspectives (pp. 55-70). New York: Psychology Press.

Bluck, S., & Alea, N. (2009). Characteristics of positive autobiograph-
ical memories in adulthood. International Journal of Aging and
Human Development, 69(4), 247-265. doi:10.2190/AG.69.4.a.

Bluck, S., & Alea, N. (2011). Crafting the TALE: Construction of a
measure to assess the functions of autobiographical remember-
ing. Memory, 19(5), 470-486. doi:10.1080/09658211.2011.
590500.

Bluck, S., Alea, N., Habermas, T., & Rubin, D. C. (2005). A tale of
three functions: The self-reported uses of autobiographical
memory. Social Cognition, 23(1), 91-117.

Bowler, D. M., Gardiner, J. M., & Grice, S. J. (2000). Episodic
memory and remembering in adults with Asperger syndrome.
Journal of Autism and Developmental Disorders, 30(4),
295-304. doi:10.1023/A:1005575216176.

Bruck, M., London, K., Landa, R., & Goodman, J. (2007). Autobi-
ographical memory and suggestibility in children with autism
spectrum disorder. Development and Psychopathology, 19(1),
73-95. doi:10.1017/S0954579407070058.

Campbell, J. D., Assanand, S., & Di Paula, A. (2003). The structure of
the self-concept and its relation to psychological adjustment.
Journal of Personality, 71(1), 115-140. doi:10.1111/1467-6494.
t01-1-00002.

Campbell, J. D., Trapnell, P. D., Heine, S. J., Katz, I. M., Lavallee, L.
F., & Lehman, D. R. (1996). Self-concept clarity: Measurement,
personality correlates, and cultural boundaries. Journal of
Personality and Social Psychology, 70(1), 141-156. doi:10.
1037/0022-3514.70.1.141.

Christ, S. E., Kanne, S. M., & Reiersen, A. M. (2010). Executive
function in individuals with subthreshold autism traits. Neu-
ropsychology, 24(5), 590-598. doi:10.1037/a0019176.

Cicero, D. C., Becker, T. M., Martin, E. A., Docherty, A. R., & Kerns,
J. G. (2013). The role of aberrant salience and self-concept
clarity in psychotic-like experiences. Personality Disorders:

@ Springer

Theory, Research, and Treatment, 4(1), 33-42. doi:10.1037/
a0027361.

Conway, M. A. (2005). Memory and the self. Journal of Memory and
Language, 53(4), 594-628. doi:10.1016/j.jm1.2005.08.005.
Conway, M. A., Singer, J. A., & Tagini, A. (2004). The self and
autobiographical memory: Correspondence and coherence. So-
cial Cognition, 22(5: special issue), 491-529. doi:10.1521/soco.

22.5.491.50768.

Corcoran, R., & Frith, C. D. (2003). Autobiographical memory and
theory of mind: Evidence of a relationship in schizophrenia.
Psychological ~ Medicine, 33(5), 897-905. doi:10.1017/
S0033291703007529.

Costa, P. T., & McCrae, R. R. (1992). Normal personality assessment
in clinical practice: The NEO Personality Inventory. Psycholog-
ical Assessment, 4(1), 5-13. doi:10.1037/1040-3590.4.1.5.

Crane, L., & Goddard, L. (2008). Episodic and semantic autobio-
graphical memory in adults with autism spectrum disorders.
Journal of Autism and Developmental Disorders, 38(3),
498-506. doi:10.1007/s10803-007-0420-2.

Crane, L., Goddard, L., & Pring, L. (2009). Specific and general
autobiographical knowledge in adults with autism spectrum
disorders: The role of personal goals. Memory, 17(5), 557-576.
doi:10.1080/09658210902960211.

Crane, L., Goddard, L., & Pring, L. (2010). Brief report: Self-
defining and everyday autobiographical memories in adults
with autism spectrum disorders. Journal of Autism and
Developmental — Disorders, 40(3), 383-391. doi:10.1007/
$10803-009-0875-4.

Crane, L., Lind, S. E., & Bowler, D. M. (2013). Remembering the
past and imagining the future in autism spectrum disorder.
Memory, 21(2), 157-166. doi:10.1080/09658211.2012.712976.

Crivelli, B., & Rocca, P. (2013). Differential diagnosis between
schizophrenia and autism in adulthood: A case report. Neuro-
case, 19(6), 604-612. doi:10.1080/13554794.2012.713492.

Dalgleish, T., Williams, J. M. G., Golden, A.-M. J., Perkins, N.,
Barrett, L. F., Barnard, P. J., et al. (2007). Reduced specificity
of autobiographical memory and depression: The role of
executive control. Journal of Experimental Psychology: Gen-
eral, 136(1), 23-42. doi:10.1037/0096-3445.136.1.23.

Evans, G. J., Reid, G., Preston, P., Palmier-Claus, J., & Sellwood,
W. (2015). Trauma and psychosis: The mediating role of self-
concept clarity and dissociation. Psychiatry Research, 228(3),
626-632. doi:10.1016/j.psychres.2015.04.053.

Freitag, C. M., Retz-Junginger, P., Retz, W., Seitz, C., Palmason, H.,
Meyer, J., et al. (2007). Evaluation der deutschen Version des
Autismus-Spektrum-Quotienten (AQ)-die Kurzversion AQ-k.
Zeitschrift fiir klinische Psychologie und Psychotherapie,
36(4), 280-289.

Frith, U. (1989). Autism: Explaining the enigma (1st ed.). Oxford:
Basil Blackwell.

Fritz, M. S., & MacKinnon, D. P. (2007). Required sample size to
detect the mediated effect. Psychological Science, 18(3),
233-239. doi:10.1111/j.1467-9280.2007.01882.x.

Goddard, L., Dritschel, B., Robinson, S., & Howlin, P. (2014).
Development of autobiographical memory in children with
autism spectrum disorders: Deficits, gains, and predictors of
performance. Development and Psychopathology, 26(1),
215-228. doi:10.1017/S0954579413000904.

Goddard, L., Howlin, P., Dritschel, B., & Patel, T. (2007). Autobi-
ographical memory and social problem-solving in Asperger
syndrome. Journal of Autism and Developmental Disorders,
37(2), 291-300. doi:10.1007/s10803-006-0168-0.

Habermas, T., & Bluck, S. (2000). Getting a life: The emergence of
the life story in adolescence. Psychological Bulletin, 126(5),
748-769. doi:10.1037/0033-2909.126.5.748.


http://dx.doi.org/10.1007/s10803-006-0077-2
http://dx.doi.org/10.1007/s10803-006-0077-2
http://dx.doi.org/10.1016/j.concog.2010.12.004
http://dx.doi.org/10.1016/j.psychres.2016.03.029
http://dx.doi.org/10.1016/j.brat.2005.01.009
http://dx.doi.org/10.1007/s10803-007-0451-8
http://dx.doi.org/10.1111/j.0022-3506.2004.00270.x
http://dx.doi.org/10.1111/j.0022-3506.2004.00270.x
http://dx.doi.org/10.2190/AG.69.4.a
http://dx.doi.org/10.1080/09658211.2011.590500
http://dx.doi.org/10.1080/09658211.2011.590500
http://dx.doi.org/10.1023/A:1005575216176
http://dx.doi.org/10.1017/S0954579407070058
http://dx.doi.org/10.1111/1467-6494.t01-1-00002
http://dx.doi.org/10.1111/1467-6494.t01-1-00002
http://dx.doi.org/10.1037/0022-3514.70.1.141
http://dx.doi.org/10.1037/0022-3514.70.1.141
http://dx.doi.org/10.1037/a0019176
http://dx.doi.org/10.1037/a0027361
http://dx.doi.org/10.1037/a0027361
http://dx.doi.org/10.1016/j.jml.2005.08.005
http://dx.doi.org/10.1521/soco.22.5.491.50768
http://dx.doi.org/10.1521/soco.22.5.491.50768
http://dx.doi.org/10.1017/S0033291703007529
http://dx.doi.org/10.1017/S0033291703007529
http://dx.doi.org/10.1037/1040-3590.4.1.5
http://dx.doi.org/10.1007/s10803-007-0420-2
http://dx.doi.org/10.1080/09658210902960211
http://dx.doi.org/10.1007/s10803-009-0875-4
http://dx.doi.org/10.1007/s10803-009-0875-4
http://dx.doi.org/10.1080/09658211.2012.712976
http://dx.doi.org/10.1080/13554794.2012.713492
http://dx.doi.org/10.1037/0096-3445.136.1.23
http://dx.doi.org/10.1016/j.psychres.2015.04.053
http://dx.doi.org/10.1111/j.1467-9280.2007.01882.x
http://dx.doi.org/10.1017/S0954579413000904
http://dx.doi.org/10.1007/s10803-006-0168-0
http://dx.doi.org/10.1037/0033-2909.126.5.748

J Autism Dev Disord

Habermas, T., & Kober, C. (2015). Autobiographical reasoning in life
narratives buffers the effect of biographical disruptions on the
sense of self-continuity. Memory, 23(5), 664—674. doi:10.1080/
09658211.2014.920885.

Hayes, A. F. (2009). Beyond Baron and Kenny: Statistical mediation
analysis in the new millennium. Communication Monographs,
76(4), 408-420.

Hill, E., Berthoz, S., & Frith, U. (2004). Brief report: Cognitive
processing of own emotions in individuals with autistic spectrum
disorder and in their relatives. Journal of Autism and Develop-
mental Disorders, 34(2), 229-235. doi:10.1023/B:JADD.
0000022613.41399.14.

Hobson, R. P., & Lee, A. (1998). Hello and goodbye: A study of
social engagement in autism. Journal of Autism and Develop-
mental Disorders, 28(2), 117-127. doi:10.1023/A:
1026088531558.

Jackson, P., Skirrow, P., & Hare, D. J. (2012). Asperger through the
looking glass: An exploratory study of self-understanding in
people with Asperger’s syndrome. Journal of Autism and
Developmental — Disorders, 42(5), 697-706. doi:10.1007/
s10803-011-1296-8.

Johnson, M. K., Foley, M. A., Suengas, A. G., & Raye, C. L. (1988).
Phenomenal characteristics of memories for perceived and
imagined autobiographical events. Journal of Experimental
Psychology: General, 117(4), 371-376. doi:10.1037/0096-
3445.117.4.371.

Klein, S. B., Chan, R. L., & Loftus, J. (1999). Independence of episodic
and semantic self-knowledge: The case from autism. Social
Cognition, 17(4), 413-436. doi:10.1521/50c0.1999.17.4.413.

Lenhart, A., Horrigan, J., Rainie, L., Allen, K., Boyce, A., et al.
(2003). The ever-shifting internet population: A new look at
internet access and the digital divide. Washington, DC: Pew
Internet American Life Project.

Leslie, A. M., & Frith, U. (1987). Metarepresentation and autism:
How not to lose one’s marbles. Cognition, 27(3), 291-294.
Liao, H.-W., Bluck, S., Alea, N., & Cheng, C.-L. (2015). Functions of
autobiographical memory in Taiwanese and American emerging

adults. Memory. doi:10.1080/09658211.2015.1015572.

Lind, S. E., Williams, D. M., Bowler, D. M., & Peel, A. (2014).
Episodic memory and episodic future thinking impairments in
high-functioning autism spectrum disorder: An underlying
difficulty with scene construction or self-projection? Neuropsy-
chology, 28(1), 55-67. doi:10.1037/neu0000005.

Liss, M., Fein, D., Allen, D., Dunn, M., Feinstein, C., Morris, R., et al.
(2001). Executive functioning in high-functioning children with
autism. Journal of Child Psychology and Psychiatry, 42(2),
261-270. doi:10.1111/1469-7610.00717.

Mattila, M.-L., Hurtig, T., Haapsamo, H., Jussila, K., Kuusikko-
Gauffin, S., Kielinen, M., et al. (2010). Comorbid psychiatric
disorders associated with Asperger syndrome/high-functioning
autism: A community- and clinic-based study. Journal of Autism
and Developmental Disorders, 40(9), 1080-1093. doi:10.1007/
$10803-010-0958-2.

McLean, K. C., Pasupathi, M., & Pals, J. L. (2007). Selves creating
stories creating selves: A process model of self-development.
Personality and Social Psychology Review, 11(3), 262-278.
doi:10.1177/1088868307301034.

McLean, K. C., & Pratt, M. W. (2006). Life’s little (and big) lessons:
Identity statuses and meaning-making in the turning point
narratives of emerging adults. Developmental Psychology, 42(4),
714-722. doi:10.1037/0012-1649.42.4.714.

Mehl, S., Rief, W., Mink, K., Liillmann, E., & Lincoln, T. M. (2010).
Social performance is more closely associated with theory of
mind and autobiographical memory than with psychopatholog-
ical symptoms in clinically stable patients with schizophrenia-

spectrum disorders. Psychiatry Research, 178(2), 276-283.
doi:10.1016/j.psychres.2009.10.004.

Moffitt, K. H., & Singer, J. A. (1994). Continulty in the life story:
Self-defining memories, affect, and approach/avoidance personal
strivings. Journal of Personality, 62(1), 21-43. doi:10.1111/.
1467-6494.1994.tb00793 x.

Ozonoff, S., Pennington, B. F., & Rogers, S. J. (1991). Executive
function deficits in high-functioning autistic individuals: Rela-
tionship to theory of mind. Journal of Child Psychology and
Psychiatry, 32(7), 1081-1105. doi:10.1111/j.1469-7610.1991.
tb00351.x.

Park, C. L. (2010). Making sense of the meaning literature: An
integrative review of meaning making and its effects on
adjustment to stressful life events. Psychological Bulletin,
136(2), 257-301. doi:10.1037/a0018301.

Pasupathi, M., Staudinger, U. M., & Baltes, P. B. (2001). Seeds of
wisdom: adolescents’ knowledge and judgment about difficult
life problems. Developmental Psychology, 37(3), 351-361.
doi:10.1037/0012-1649.37.3.351.

Pellicano, E. (2007). Links between theory of mind and executive
function in young children with autism: Clues to developmental
primacy. Developmental Psychology, 43(4), 974-990. doi:10.
1037/0012-1649.43.4.974.

Pillemer, D. B. (1992). Remembering personal circumstances: A
functional analysis. In E. Winograd & U. Neisser (Eds.), Affect
and accuracy in recall: Studies of ‘ ‘flashbulb’’ memories. Emory
symposium in cognition (Vol. 4, pp. 236-264). New York:
Cambridge University Press.

Pillemer, D. B. (2003). Directive functions of autobiographical
memory: The guiding power of the specific episode. Memory,
11(2), 193-202. doi:10.1080/741938208.

Piolino, P., Coste, C., Martinelli, P., Macé, A.-L., Quinette, P.,
Guillery-Girard, B., & Belleville, S. (2010). Reduced specificity
of autobiographical memory and aging: Do the executive and
feature binding functions of working memory have a role?
Neuropsychologia, 48(2), 429-440. doi:10.1016/j.neuropsycholo
£1a.2009.09.035.

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling
strategies for assessing and comparing indirect effects in
multiple mediator models. Behavior Research Methods, 40(3),
879-891. doi:10.3758/BRM.40.3.879.

Rasmussen, A. S., & Habermas, T. (2011). Factor structure of overall
autobiographical memory usage: The directive, self and social
functions revisited. Memory, 19(6), 597-605. doi:10.1080/
09658211.2011.592499.

Roe, D., Hasson-Ohayon, 1., Derhi, O., Yanos, P. T., & Lysaker, P. H.
(2010). Talking about life and finding solutions to different
hardships: A qualitative study on the impact of narrative
enhancement and cognitive therapy on persons with serious
mental illness. The Journal of Nervous and Mental Disease,
198(11), 807-812. doi:10.1097/NMD.0b013e3181f97¢50.

Russell, J. (1996). Agency: Its role in mental development. Hove,
England: Erlbaum.

Silani, G., Bird, G., Brindley, R., Singer, T., Frith, C., & Frith, U.
(2008). Levels of emotional awareness and autism: An fMRI
study. Social Neuroscience, 3(2), 97-112. doi:10.1080/
17470910701577020.

Singer, J. A., Blagov, P., Berry, M., & Oost, K. M. (2013). Self-
defining memories, scripts, and the life story: Narrative identity
in personality and psychotherapy. Journal of Personality, 81(6),
569-582. doi:10.1111/jopy.12005.

Singer, J. A., & Moffitt, K. H. (1991). An experimental investigation
of specificity and generality in memory narratives. Imagination,
Cognition and Personality, 11(3), 233-257. doi:10.2190/72A3-
8UPY-GDB9-GX9K.

@ Springer


http://dx.doi.org/10.1080/09658211.2014.920885
http://dx.doi.org/10.1080/09658211.2014.920885
http://dx.doi.org/10.1023/B:JADD.0000022613.41399.14
http://dx.doi.org/10.1023/B:JADD.0000022613.41399.14
http://dx.doi.org/10.1023/A:1026088531558
http://dx.doi.org/10.1023/A:1026088531558
http://dx.doi.org/10.1007/s10803-011-1296-8
http://dx.doi.org/10.1007/s10803-011-1296-8
http://dx.doi.org/10.1037/0096-3445.117.4.371
http://dx.doi.org/10.1037/0096-3445.117.4.371
http://dx.doi.org/10.1521/soco.1999.17.4.413
http://dx.doi.org/10.1080/09658211.2015.1015572
http://dx.doi.org/10.1037/neu0000005
http://dx.doi.org/10.1111/1469-7610.00717
http://dx.doi.org/10.1007/s10803-010-0958-2
http://dx.doi.org/10.1007/s10803-010-0958-2
http://dx.doi.org/10.1177/1088868307301034
http://dx.doi.org/10.1037/0012-1649.42.4.714
http://dx.doi.org/10.1016/j.psychres.2009.10.004
http://dx.doi.org/10.1111/j.1467-6494.1994.tb00793.x
http://dx.doi.org/10.1111/j.1467-6494.1994.tb00793.x
http://dx.doi.org/10.1111/j.1469-7610.1991.tb00351.x
http://dx.doi.org/10.1111/j.1469-7610.1991.tb00351.x
http://dx.doi.org/10.1037/a0018301
http://dx.doi.org/10.1037/0012-1649.37.3.351
http://dx.doi.org/10.1037/0012-1649.43.4.974
http://dx.doi.org/10.1037/0012-1649.43.4.974
http://dx.doi.org/10.1080/741938208
http://dx.doi.org/10.1016/j.neuropsychologia.2009.09.035
http://dx.doi.org/10.1016/j.neuropsychologia.2009.09.035
http://dx.doi.org/10.3758/BRM.40.3.879
http://dx.doi.org/10.1080/09658211.2011.592499
http://dx.doi.org/10.1080/09658211.2011.592499
http://dx.doi.org/10.1097/NMD.0b013e3181f97c50
http://dx.doi.org/10.1080/17470910701577020
http://dx.doi.org/10.1080/17470910701577020
http://dx.doi.org/10.1111/jopy.12005
http://dx.doi.org/10.2190/72A3-8UPY-GDB9-GX9K
http://dx.doi.org/10.2190/72A3-8UPY-GDB9-GX9K

J Autism Dev Disord

Singer, J. A., & Salovey, P. (2005). Memories that matter: How to use
self-defining memories to understand and change your life (1st
ed.). Oakland, CA: New Harbinger Publications.

Smorti, A., Pananti, B., & Rizzo, A. (2010). Autobiography as tool to
improve lifestyle, well being, and self-narrative in patients with
mental disorders. The Journal of Nervous and Mental Disease,
198(8), 564-571. doi:10.1097/NMD.0b013e3181eade59.

Stein, K. F., & Markus, H. R. (1994). The organization of the self: An
alternative focus for psychopathology and behavior change.
Journal of Psychotherapy Integration, 4(4), 317-353. doi:10.
1037/h0101162.

Stopa, L., Brown, M. A., Luke, M. A., & Hirsch, C. R. (2010).
Constructing a self: the role of self-structure and self-certainty in
social anxiety. Behaviour Research and Therapy, 48(10),
955-965. doi:10.1016/j.brat.2010.05.028.

Strawson, G. (1999). The self and the SESMET. In S. Gallagher & J.
Shear (Eds.), Models of the self (pp. 483-518)., 6 Exeter: Imprint
Academic.

Tanweer, T., Rathbone, C. J., & Souchay, C. (2010). Autobiograph-
ical memory, autonoetic consciousness, and identity in Asperger
syndrome. Neuropsychologia, 48(4), 900-908. doi:10.1016/j.
neuropsychologia.2009.11.007.

Vannucchi, G., Masi, G., Toni, C., Dell’Osso, L., Erfurth, A., &
Perugi, G. (2014). Bipolar disorder in adults with Asperger’s
Syndrome: A systematic review. Journal of Affective Disorders,
168, 151-160. doi:10.1016/j.jad.2014.06.042.

@ Springer

Waters, T. E. A., Shallcross, J. F., & Fivush, R. (2013). The many
facets of meaning making: Comparing multiple measures of
meaning making and their relations to psychological distress.
Memory, 21(1), 111-124. doi:10.1080/09658211.2012.705300.

Williams, D. (2010). Theory of own mind in autism: Evidence of a
specific deficit in self-awareness? Autism: The International
Journal of Research and Practice, 14(5), 474-494. doi:10.1177/
1362361310366314.

Williams, J. M. G., Barnhofer, T., Crane, C., Herman, D., Raes, F.,
Watkins, E., & Dalgleish, T. (2007). Autobiographical memory
specificity and emotional disorder. Psychological Bulletin,
133(1), 122-148. doi:10.1037/0033-2909.133.1.122.

Williams, D. M., & Happé, F. (2009). What did I say? Versus what
did T think? Attributing false beliefs to self amongst children
with and without autism. Journal of Autism and Developmental
Disorders, 39(6), 865-873. doi:10.1007/s10803-009-0695-6.

Williams, D., & Happé, F. (2010). Representing intentions in self and
other: Studies of autism and typical development. Developmen-
tal Science, 13(2), 307-319. doi:10.1111/j.1467-7687.2009.
00885.x.

Wood, W. J., & Conway, M. (2006). Subjective impact, meaning
making, and current and recalled emotions for self-defining
memories. Journal of Personality, 74(3), 811-846. doi:10.1080/
02699930500342472.


http://dx.doi.org/10.1097/NMD.0b013e3181ea4e59
http://dx.doi.org/10.1037/h0101162
http://dx.doi.org/10.1037/h0101162
http://dx.doi.org/10.1016/j.brat.2010.05.028
http://dx.doi.org/10.1016/j.neuropsychologia.2009.11.007
http://dx.doi.org/10.1016/j.neuropsychologia.2009.11.007
http://dx.doi.org/10.1016/j.jad.2014.06.042
http://dx.doi.org/10.1080/09658211.2012.705300
http://dx.doi.org/10.1177/1362361310366314
http://dx.doi.org/10.1177/1362361310366314
http://dx.doi.org/10.1037/0033-2909.133.1.122
http://dx.doi.org/10.1007/s10803-009-0695-6
http://dx.doi.org/10.1111/j.1467-7687.2009.00885.x
http://dx.doi.org/10.1111/j.1467-7687.2009.00885.x
http://dx.doi.org/10.1080/02699930500342472
http://dx.doi.org/10.1080/02699930500342472

	Self-Disorders in Individuals with Autistic Traits: Contribution of Reduced Autobiographical Reasoning Capacities
	Abstract
	Introduction
	Methods
	Participants
	Self-Defining Memories
	Characteristics of the Memories
	Scale to Assess Meaning Making (SMM)
	Centrality of Events Scale (CES)
	Thinking About Life Experiences (TALE) Scale
	The Self-Concept Clarity Scale (SCCS)
	Autism Questionnaire (AQ) Short Version
	Statistical Analyses

	Results
	Discussion
	Acknowledgments
	References




