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Abstract Autism spectrum disorder (ASD) impacts well-
being across the lifespan. Individuals with ASD evidence
differences in personality traits and self-concept clarity that
are predictors of well-being in typically-developing indi-
viduals. The current research replicates a growing body
of evidence demonstrating differences in well-being and
personality between individuals low in ASD characteris-
tics (n=207) and individuals high in ASD characteristics
(n=46) collected from the general population using an
online survey. Results were consistent in a subsample of
demographically matched pairs (n =39 per group) and rela-
tive to norms. Further, the current research provides the first
evidence that openness, conscientiousness, emotional stabil-
ity, and self-concept clarity mediate the relationship between
ASD characteristics and well-being.

Keywords Autism spectrum disorder - Well-being -
Personality traits - Self-concept clarity

Introduction

Deficits in social interaction and social communication

across multiple contexts, along with restricted and repetitive
patterns of behaviors, interests, and activities diagnostically
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define autism spectrum disorder (ASD; American Psychiat-
ric Association 2013). Similar to other developmental, phys-
ical, and psychiatric disorders self-report well-being is con-
sistently reduced among individuals with ASD (Barneveld
et al. 2014; Kamio et al. 2012; Shipman et al. 2011; Van
Heijst and Geurts 2015). Recent research has investigated
individual differences that mediate the impact of ASD on
quality-of-life (e.g., Reed et al. 2016). The current research
replicates the relationship between ASD and well-being and
extends the exploration of potential mediating factors to test
the impact of personality on this relationship.

The Big Five Personality model identifies the traits of
openness to experience, conscientiousness, extraversion,
agreeableness, and emotional stability. This is the most
commonly studied and well-validated conceptualization of
individual differences in perceptions of thoughts, feelings,
and behavior. Individuals high in ASD characteristics differ
from typically-developing (TD) individuals on these traits
during childhood (Barger et al. 2016; De Pauw et al. 2011;
Fortenberry et al. 2011; Schriber et al. 2014; Suh et al. 2016)
and adulthood (Austin 2005; Gallitto and Leth-Steensen
2015; Hesselmark et al. 2015; Ingersoll et al. 2011; Kanai
et al. 2011; Schriber et al. 2014; Schwartzman et al. 2016;
Strunz et al. 2015; Wainer et al. 2011; Wakabayashi et al.
2006). Recent evidence also suggests that certain patterns of
Big Five personality traits in adults who self-identify with
ASD correspond to both differential social function and
well-being (Schwartzman et al. 2016). We seek to connect
the evidence for differences in Big Five traits with research
in TD individuals demonstrating that personality is associ-
ated with well-being over the lifespan (Steel et al. 2008)
and longitudinally (Soto 2015) by testing the hypothesis
that personality traits mediate the relationship between ASD
characteristics and well-being.
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Modern conceptualizations identify personality as more
than Big Five traits (Roberts et al. 2006); therefore, the
investigators will extend the exploration of personality into
the metacognitive process of self-concept clarity. Self-con-
cept clarity captures “the extent to which the contents of
an individual’s self-concept...are clearly and confidently
defined, internally consistent, and temporally stable” (Camp-
bell et al. 1996, p. 141). For example, two individuals may
have identical scores on their personality trait responses but
have differing perceptions of how clear this self-view is. A
recent study indicates that self-concept clarity is negatively
related to ASD characteristics (Berna et al. 2016). Thus, in
addition to replicating differences in the content of personal-
ity, the current study extends recent work on the relationship
of self-concept clarity to ASD characteristics. Further, given
that self-concept clarity correlates with a number of indices
of psychological well-being in TD samples (e.g., Bigler et al.
2001; Campbell and Lavallee 1993; DeMarree and Rios
2014; Nezlek and Plesko 2001; Usborne and Taylor 2010),
we include self-concept clarity as a potential mediator of the
relationship between ASD characteristics and well-being.

The current research builds on previous work with two
aims (1) to conceptually replicate existing studies of per-
sonality and well-being relative to ASD characteristics and
(2) expand this work to identify personality in individuals
with ASD as a potential mediator of the relationship between
ASD characteristics and well-being. The specific hypotheses
are as follows: (1) Individuals showing high ASD character-
istics on the AQ will exhibit lower levels of well-being, Big
Five personality traits, and self-concept clarity compared
to individuals low in ASD characteristics and norms of the
selected measures. This hypothesis will also be tested in
a subsample of individuals matched on demographic vari-
ables. (2) Personality traits and self-concept clarity will
mediate the relationship between ASD characteristics and
well-being.

Methods

Participants

Total sample was 253 individuals (55 male, 194 female,
4 other/missing). Age ranged from 18 to 63 (M =25.17,
SD =11.48). The sample was 81% Caucasian. Education var-
ied with 19.8% having a high school degree or less, 60.7%
having some post-high school education, and 19.4% having
at least a college degree.

Procedures

The study was a cross-sectional survey conducted online.
Participants were recruited using online advertisements on
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ASD related websites, through local colleges, and through
physical posting with agencies serving individuals and fami-
lies with ASD. Inclusion criteria were age 18 or over and
successful completion of self-report surveys in an online
format. Survey data were collected and managed using
REDCap (Research Electronic Data Capture) electronic
data capture tools hosted at Canisius College. REDCap is
a secure, web-based application designed to support data
capture for research studies, providing (1) an intuitive inter-
face for validated data entry; (2) audit trails for tracking data
manipulation and export procedures; (3) automated export
procedures for seamless data downloads to common statis-
tical packages; and (4) procedures for importing data from
external sources (Harris et al. 2009).

Measures

Autism Spectrum Disorder Characteristics The Autism-
Spectrum Quotient (AQ; Baron-Cohen et al. 2001) was
used to quantify variability in ASD characteristics. The AQ
consists of 50 statements such as “I tend to have very strong
interests, which I get upset about if I can’t pursue” and “I
find social situations easy”. Participants responded to each
statement from “definitely agree” (1) to “definitely disa-
gree” (4). Standard AQ scoring was used.

Well-Being Well-being was measured with the following
commonly utilized measures of psychological adjustment:
an abbreviated 15-item form of the Ryff Psychological
Well-Being Scale (Ryff 1989; norms: Ryff and Keyes 1995;
n=4,105), the Life Engagement Test (Scheier et al. 2006;
norms: n=193), the Satisfaction with Life Scale (Diener
et al. 1985; norms: Pavot et al. 1991; n=130), the Rosen-
berg Self-Esteem Scale (Rosenberg 1965; norms: Schmitt
and Allik 2005; n=996), the anxiety facet scale from the
International Personality Item Pool (Goldberg 1999; Gold-
berg et al. 2006; norms: Johnson 2014; n=292,037), and the
Center for Epidemiological Studies Depression Scale (Rad-
loff 1977; norms: Van Dam and Earleywine 2011; n=243).

Personality Content and Clarity Big Five personality
traits were measured with the Ten Item Personality Inven-
tory (TIPI; Gosling et al. 2003; norms: Gosling et al. 2014;
n=1813). The Self-Concept Clarity Scale (Campbell et al.
1996; norms: Lodi-Smith and Roberts 2010, n=112)
assessed the extent to which a participant has a clear and
consistent understanding of self and identity.

General Health 1In order to capture and thus control for
variability in general self-reported physical health, par-
ticipants completed a single item measure of their general
health from the SF-36 (Ware and Sherbourne 1992).
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Study Groups

All participants were divided into two groups based on AQ
scores and self-reported diagnoses of ASD. The high ASD
characteristics (HASDC; n=46) group were individuals who
reported AQ scores of 26 or above (Woodbury-Smith et al.
2005) and/or self-reported a diagnosis of ASD (n=21). The
low ASD characteristics (LASDC; n=207) group were indi-
viduals who self-reported AQ scores below 26. A second-
ary set of analyses was conducted with a demographically
matched subsample of participants. Matching (versus statis-
tical control) was selected to minimize adding complexity
and to expand on the methods used in previous studies (e.g.,
Hesselmark et al. 2015; Suh et al. 2016). This subsample
consisted of 39 pairs of participants matched on age (within
4 years), gender, ethnicity, and educational attainment.

Analyses

Analyses were conducted in SPSS and R. Descriptive and
reliability statistics for each scale can be found in Table 1.
Alpha reliability is not appropriate for the TIPI (Gosling
et al. 2003) and, therefore, is not reported. All significance
testing was two-tailed. Missing data was treated as missing
and not imputed.

Results

As shown in Tables 2 and 3, the HASDC group reported
lower well-being and personality with similar variance
across most measures for all conducted group contrasts.
Across the sample, all measures except autonomy signifi-
cantly correlated with ASD characteristics. Post hoc analysis
based on the reported effect sizes of other studies of ASD
and personality suggest the present sample provides power
greater than .89 to detect effects for both group level com-
parisons and overall covariation with ASD characteristics.
Factor analysis indicated a single factor solution (eigen-
value =5.46) across the well-being scales. An average of the
standardized scores across well-being measures was utilized
in multiple mediation analysis (Preacher and Hayes 2008) of
the impact of personality on the relationship between ASD
characteristics and this metric (Table 4). As all of the per-
sonality variables had a significant zero-order relationship
with the well-being composite (rs range from .38 to .61,
all p-values <.001), they were all included in the multiple
mediation model. As visualized in Fig. 1, openness, con-
scientiousness, emotional stability, and self-concept clarity
partially mediated (f=—.24, p <.001) the direct relation-
ship between ASD characteristics and well-being (= —.48,
p <.001), accounting for significantly more variance than the

Table 1 Descriptive statistics

L o Valid N Minimum Maximum Mean Standard Alpha
and reliability statistics for deviation  reliabil-
study measures across groups ity

Autism quotient 252 .00 47.00 18.62 8.97 .89
Well-being composite 252 —1.86 1.39 .00 72 .88
Autonomy 252 7.00 18.00 13.11 2.61 .55
Positive relations with others 247 5.00 18.00 13.25 3.30 .62
Environmental mastery 250 3.00 18.00 12.56 3.17 .68
Personal growth 251 6.00 18.00 14.82 2.82 71
Self-acceptance 245 4.00 18.00 13.61 3.25 79
Purpose in life 234 7.00 30.00 23.75 4.75 .86
Satisfaction with life 244 5.00 35.00 23.40 6.87 .89
Self-esteem 227 15.00 40.00 30.62 6.10 91
Anxiety 252 1.20 5.00 3.07 .81 .88
Depression 222 .00 44.00 17.37 10.32 .90
Personality traits
Openness 253 2.50 7.00 5.31 1.09 NA
Conscientiousness 253 1.50 7.00 542 1.29 NA
Extraversion 253 1.50 7.00 4.42 1.20 NA
Agreeableness 253 1.00 7.00 4.72 1.08 NA
Emotional stability 253 1.00 7.00 4.34 1.40 NA
Self-concept clarity 247 1.00 5.00 3.23 97 .93
Control variables
Age 248 18.00 63.00 2517 1148 NA
General health 253 1.00 5.00 2.17 .83 NA

@ Springer



J Autism Dev Disord (2018) 48:307-315

310

JSEIUOD Jey) 10 159} S,0uaAT Jod S19pIp AUeLOYTUSIS 9OUBLIEA JBY) SAJedIpU],

juenjonb wisnne

OV (6€—+¢ = PP"""u ‘gp—op=u) dnoig sonsuejoereyd 1opIosip wnnoads wsnne ySiy DGSVH (6€—c¢ = P""u ‘1 0g—¢81 =) dnoid sonsuooeIeyd I9pIosip wnnoads wsnne mo[ DJSV7

sSunes yieay [eIouad pue ‘JudWUIe)Ie [euUoneonp? Aoyl ‘Iopuad ‘oge 10j Surjjonuod ofdwes oy sso1or suUonNL[a1I00 [ented d1e s2100S OV YIM SUONB[ILIO)D)

Ly TT] (0s€1) ¥ze) (98'6) (1se) (08'6)
e IL T00>  PLE 90T 100> I€Y €60 100> STS  0F91 €5°6T 1461 0L¥T 9L°S1 uorssaxdog
[er ‘817] e) 6L) 08) (L) (8|L)
0 S9° 100> 69°L L6 100> ¥Tt 9L 100> 9St  9I'¢ 65°€ 87T Ss'¢ 96T Kprxuy
(s6'p)
[ST—1s—=1LE&— 98 100> +9S SET 100> L9S 66 100> 6SS  SSOE (T¥S) LEST (s8°9) L6TE (2SS €09T (LLS) 09 1€ (UERIEERIEIN
(L1 —Tv—] (€5'9) (€o'L) yr)
0€— 69 100> 90t SL 1000 0€€ 9% 100> SE€S  LEET LEST 8ec (@9 IL81T (149 9¥'¥T SJI] YIIA UONORJSHRS
loc— Ly =] 09°¢) (€0°9) asv
€= 80T 100> LOL 00T 100> 9T+ L8 100> 9TS  0I'ST 6'61 89'+C (667) 60T (OV'Y) Lv'+T 91 ur dsoding
[¥20— ‘6v°0—] (6L°€) (LS©) (Tre
9¢'0— T¥'1 100> €76 TOT 100> Lby S6 100> 0T9  €£91 7601 ecvl (099 6011 (887 ST'H1 ooueydoooe-Jjog
[Lz—<T5—] 0z'¢) ) 087
66— ¥ET 100> 116 19 600 L9T €8 100> 9SS  6ILI 9I°¢l 80°ST (€€ T8TI w(6VT) 9TST YIM0I3 [eU0SIDg
[9¢— ‘65—] (TTe) (96'7) 650 Lo
L= 8€T 100> €FSI 99T 100> TTL SET 100> LSS 0891 L6'8 8S ¢l (2O 96 9z°€l K19)sRW [RIUSWUOIIAUY
lov'—“1L—] 08°¢) (087 (987
09— €I'C 100> 0OLTI SST 100> LL9 SST 100> 766  +89I €56 6€l (160796  (187)90F1 SIDYI0 YIIM SUONB[AI SANISO
(o1 ‘81 -] 90°¢) (ST
YO— STT 100> 8¥'8 1€ ILI" S€T 61 1T 9T1 9591 97°€) 89°C1 98¢l LLT'OLYTT LYT) ITEI Awouony
[LT—‘cvr—18p— 8S'T 100> €69 THT 100> S8 VN (98 9L = 991z 09)TL - ¥9) 91’ Surag-[jom sodwo)
o %s614 p d 1 p d 1p d 7 SwION DASVH PRYSBIN  DASV'T PN DASVH Ddsv1
DASVH
ov DASVASWON  DASVIPIPRN  DASVHOASY1 (@s) uesw dnoiny

sonsLoRIRYd (JSV pue sdnoid o) Sureq-[jom jo diysuone[oy g dqel

pringer

Qs



311

J Autism Dev Disord (2018) 48:307-315

A@ml.vm — Py

1SBNUOD JBY) 10J 159) S,2udAY ] 1od SI9PIp ApJueoyIuSIS 90UBLIBA JRY) SAJBDIpU],

jusnonb wsnne =gy

u ‘9p—6g=u) dnoig sonsueioeIRyd IopIosip wnnoads wsnne YSiy DISVH (6€-9¢ = P"u 1 07—,81 =u) dnoid sonsisioeIeyd IopIosip winnoads wsnne mop DISVT

s3urel yifeay [BIOUZ puR JUIWUIRIIE [BUONEINPI ‘AJIDIUY)0 Iopudd ‘a3e 10j Surjjonuod ojdwes ay) SSOIOR SUOIIR[a1I0d [erired aIe Sa100s )Y YIIM SUONR[ALIOD)

[¥1°0—"6£0-1
9T—- 9¢ 00" 91'¢ I8 100 ¢v'e LYV LO0" €LT  (S8)6¢g€ (1879L¢C (L8) ev'e (98) L8C (867 0¢'¢  Arep 1deouoo-jrog
[LT0—"cr 0]
6C— T6 100> 9¢9 0% 1000 OL€ SL° 100> I8V (Tv'1)egy (s msee 6eD6ry  (ASD8YE (0D Sy  Aniqers [euonowy
[62°0—CS 0]
I¥'— 0Tl 100> 808 ¢L 2000 6I't  S6 100> C¢I'9 (T'DETS (90°1) 06'¢ (€0 soy (€1 68°€C (667 067 §S2UR[qEAAIY
[ee—‘9¢—]
Sh— T6' 100> ITS LOT 100> 1LY TET 100> 69°L (SYD vy (6 9¢°¢ acnisy (€6)cee  TDLYY UOISTOARTIXH
(LT =¥ -]
0€—= S9° 100> 9€¥ SOT 100> T9F S8 100> S€S (TEDOv'S (e 6ry QO DYLS (@EDVYSY (0T1)19°S  SSAUSNONUIANISUOD
[er=‘or'-1
Lc— T 100> 98¢ SV 600 96T 85 100> #8¢ (LO'T)SES oz 6Ly arnees «6TDILYy 01D ErS ssouuadQ
syren) AI[euosIog
(1D %5614 r d 1 r d 1 p d 1 SWION  DASVH PAYdIN - DASVT PAYdIRIN DASVH JdSsv1
DAdSVH
ov OASVH-SWION =DSAVT PPN OASVH-DASVI (@S) Ueay dnory

sonsLR)oeIRYd SV pue sdnoid 0y Ayjeuosiad jo diysuone[oy ¢ dqel,

pringer

a's



312

J Autism Dev Disord (2018) 48:307-315

Table 4 Multiple mediation of the relationship between ASD charac-
teristics and well-being by personality variables

Indirect effect Bootstrap 95% con-

fidence interval

Estimate SE Lower Upper
Openness —.0282 0124 —.0559 —.0079
Conscientiousness —.0428 .0160 —.0790 —.0166
Extraversion —.0295 0175 —.0646 .0048
Agreeableness .0126 .0137 —.0142 .0400
Emotional stability —.0396 .0133 —.0679 —.0167
Self-concept clarity —.0636 0205 —.1052 —-.0291
TOTAL —.1911 .0345 —.2648 —.1268

Confidence intervals that do not include zero indicate a significant
mediating effect and are indicated here in bold. All multiple media-
tion analyses control for age, gender, ethnicity, educational attain-
ment, and general health

direct model (R?A =0.290, p <.001). Findings were consist-
ent when mediation analyses were done within specific well-
being outcomes with conscientiousness and self-concept
clarity being the most consistent mediators.

Discussion

Overall, the current study provides a conceptual replication
and extension of previous literature on well-being, personal-
ity, and ASD characteristics. For components of well-being,
we replicated previous findings for lower levels of happiness
and self-esteem as well as higher anxiety and depression in
individuals with high ASD characteristics (Barneveld et al.
2014; Kamio et al. 2012; Lopata et al. 2010; Schwartzman
et al. 2016; Shipman et al. 2011; Sterling et al. 2008; Van

Heijst and Geurts 2015). The replication of these effects
underscores the broad impact of the social deficits, problem
behaviors, and mood disruptions experienced by individu-
als with ASD on their quality of life. We also successfully
replicated results demonstrating that personality is associ-
ated with ASD characteristics in adulthood (Austin 2005;
Berna et al. 2016; Ingersoll et al. 2011; Kanai et al. 2011;
Schwartzman et al. 2016; Wainer et al. 2011; Wakabayashi
et al. 2006). Specifically, higher ASD characteristics were
associated with lower openness, conscientiousness, extra-
version, agreeableness, emotional stability, and self-concept
clarity. These effects held in the overall sample, in a matched
subsample of participants, and in comparison to well-being
and personality scale norms.

Further, this study extended prior work investigating
potential mediators of the relationship between ASD char-
acteristics and well-being (Reed et al. 2016). Specifically,
the present findings identify personality as a partial mediator
of ASD characteristics in relation to well-being. This finding
has potential implications for individuals with ASD or ASD
characteristics. In non-ASD samples, lower levels across Big
Five traits (Soto 2015; Steel et al. 2008) and self-concept
clarity (e.g., Bigler et al. 2001; Campbell and Lavallee 1993;
DeMarree and Rios 2014; Nezlek and Plesko 2001; Usborne
and Taylor 2010) are related to psychological well-being.
In children with ASD, higher levels of Big Five personal-
ity traits have been associated with greater emotional and
social functioning (Nader-Grosbois and Mazzone 2014) and
optimal outcomes in adolescence (Suh et al. 2016). These
findings are paralleled in adults with ASD (Schwartzman
et al. 2016). The mediation findings in the present research
provide preliminary evidence that the deficits individuals
with ASD experience in well-being may be influenced,
at least in part, by disruptions in personality; particularly

Fig. 1 Mediating effect of 1.75 ~
personality on the relationship
between ASD characteristics 1.25 A
and well-being
0.75 A
g
£ 025 A
~
3025
B
-0.75 A
-1.25 A
-1.75
0 10
No Mediation

20 30 40 50

Autism Quotient

------- Mediation (Openness, Conscientousness, Emotional Stability, and Self-Concept Clarity)
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openness, conscientiousness, emotional stability, and self-
concept clarity.

Limitations and Future Directions

The current study is limited by the use of online self-report
as the data collection method. However, evidence suggests
that this modality is efficacious for personality research
(Gosling et al. 2004). Further, participants with ASD are
comfortable with this modality of assessment (Haas et al.
2016), and there is accumulating evidence that they are able
to effectively self-report (Hesselmark et al. 2015; Schriber
et al. 2014). Future studies should replicate these findings
across additional modalities of assessment including reports
from informants such as parents or spouses in order to
broaden the perspectives and potential validity of responses.

A unique aspect of the current study is the inclusion of a
majority of female and highly educated participants in the
sample. However, this may limit the generalizability of the
results. Generally, research related to ASD is focused on
males with lower educational attainment as they comprise a
majority of the clinical population, though research specifi-
cally on females and highly educated individuals is emerg-
ing. The results of the matched sample comparisons support
a consistent pattern of individual differences across gender
and education.

Another limitation is in the instrumentation used to iden-
tify ASD characteristics. The AQ is insufficient to assign
a diagnosis of ASD; however, AQ scores have been dem-
onstrated to have strong discriminant validity between
individuals with ASD and TD individuals (Ruzich et al.
2015; Woodbury-Smith et al. 2005). The current study used
high-AQ scores to differentiate the HASDC group from the
LASDC group. Future work should focus on individuals
with independent diagnostic confirmation above and beyond
ASD characteristics.

The current study is also limited by not characterizing
the functional level (cognitive and/or language skills) of
participants. While it could be assumed that the sample was
relatively high functioning because all of the participants
could complete the survey forms and approximately 80% had
some post-high school education, this was not tested explic-
itly. Future work should provide specific characterization of
functional level with well-validated measures.

Future studies should also measure personality processes
beyond the Big Five and self-concept clarity such as varia-
tions in non-Big Five traits, goal pursuits, affective states,
motivational constructs, and narrative identity. Future stud-
ies could also investigate the role of personality and ASD
in the context of other important life outcomes impacted by
personality such as physical health and cognitive decline
(Curtis et al. 2015; Roberts et al. 2007).

Finally, well-being and personality in ASD must be
explored longitudinally as well as in experimental and
intervention contexts in order to specifically test the causal
directions of the mediation effects. Differences in personal-
ity across the lifespan may impact overall function above
and beyond the specific social and behavioral deficits char-
acteristic of ASD. The impact that these differences may
have and the potential for interventions to promote healthy
development suggests a new direction for research in ASD.
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