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Abstract
It is now accepted that sub-clinical autistic traits are continuously distributed in the general
population. It appears that there has been no prior research on the relationship between
autistic traits and mental well-being. We explored the nature of such a relationship using
multiple regression models. 227 non-clinical adults aged 18–50 years completed an online
self-report questionnaire with measures including the Warwick-Edinburgh Mental Wellbeing Scale and the Broad Autism Phenotype Questionnaire (BAPQ). Of the BAPQ subscales, aloofness (social anhedonia) but not rigidity or pragmatic language problems was
associated with decreased mental well-being when controlling for extraversion, neuroticism, depression, and self-reported physical health. This association was partially mediated
by crisis support (the number of people a respondent felt they could turn to for help in the
event of a serious personal crisis). The results suggest that aloofness is a significant negative predictor of mental well-being, and that autistic traits might not be best represented as
a single unitary factor in the context of outcomes related to mental well-being. Implications pertaining to the importance of social support and the possible contributing role of
low self-perceived social competence to aloofness are discussed.
Keywords Autistic traits · Aloofness · Broader autism phenotype · Crisis support · Mental
well-being · Warwick-Edinburgh Mental Well-Being Scale
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1 Introduction
Autism spectrum disorder (ASD) is a complex, heterogeneous neurodevelopmental disorder characterized by difficulties in social communication, restricted or repetitive interests or behaviours (stereotypies), and possible impairments or delays in intellectual and
language development (American Psychiatric Association 2013). Although historically
viewed as a discrete categorical diagnosis, recent evidence supports the notion that ASD
represents the most extreme end of a continuously distributed spectrum of autistic traits
present in the general population (Constantino and Todd 2003; Hoekstra et al. 2007; Piven
et al. 1997), as illustrated in Fig. 1.
First-degree relatives of those diagnosed with ASD have been found to show mild autistic traits (Constantino et al. 2006; Piven et al. 1997; Sucksmith et al. 2011). These findings
helped establish the concept of the broader autism phenotype (BAP), which refers to the
presence of autistic characteristics insufficient to meet the criteria for a clinical diagnosis
but still associated with a genetic liability to ASD (Hurley et al. 2007; Sucksmith et al.
2011; Wainer et al. 2011). These highly heritable traits are present not only in relatives
of individuals with ASD but also in the general population (Constantino and Todd 2003;
Hoekstra et al. 2007; Robinson et al. 2011); see Fig. 1. The BAP exists independently of
any intellectual disabilities and these traits appear to be relatively stable across the lifetime
(Starr et al. 2001).
Despite extensive research interest in the BAP in recent years, little is known about how
the BAP relates to general wellbeing and mental health. Based on informant and parent/
caregiver interviews regarding well-being and other factors such as recreational activities, Billstedt et al. (2011) found high quality of life estimates (based on evaluation of five
categories developed by the authors) in individuals with ASD diagnoses despite strong
dependence on caregivers. Contrary to this, Pisula et al. (2015) found a negative relationship between autistic traits and quality of life, based on the World Health Organization

Fig. 1  Illustration of the concept that autistic traits are continuously distributed in the general population.
ASD represents the most severe expression of autistic traits while BAP represents a milder, sub-clinical
expression of autistic traits. N.b. the line representing the diagnostic threshold for ASD is somewhat arbitrary and ultimately depends on a case-by-case interpretation of diagnostic criteria by a clinician. ASD:
autism spectrum disorder; BAP: broader autism phenotype
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Quality of Life—BREF self-report measure. Begeer et al. (2017) found that children with
ASD scored lower than typically developing children on “subjective well-being,” measured
by parents’ responses to a 5-point Likert scale item about how happy their child is. Grove
et al. (2018) reported that for adults with ASD, increased motivation to engage in special
interests was associated with greater “subjective well-being,” measured by a composite of
scales for satisfaction with life, subjective happiness, and general quality of life. Despite
this variety of methods previously used to study quality of life or subjective well-being in
clinical ASD samples, it appears that there has been no prior research on the direct relationship between autistic traits and mental well-being (which is a related but distinct concept in comparison to quality of life or subjective well-being) in a non-clinical sample. Nor
have individual BAP characteristics (aloofness, rigidity, and pragmatic language problems)
been studied in this context.
As a whole, mental well-being can be described as a combination of hedonic and eudaimonic well-being (Myers and Diener 1995; Ryff 1989, 2014) such that positive psychological functioning (not merely the absence of mental illness) is represented; incorporating not
only happiness and eudaimonia but also concepts such as agency and self-esteem. Mental
well-being is a somewhat broader concept than quality of life, the latter of which may be
defined as self-perceived satisfaction with one’s position in life with respect to environmental resources and personal goals—with no account for psychological functioning (Langlois and Anderson 2002). The study of well-being within the domain of positive psychology has become more important following findings that greater well-being has significant
health benefits. Better mental health appears to be protective against age-related chronic
conditions such as back problems and arthritis, even when controlling for confounders such
as exercise and body mass index (Keyes 2005). Purpose in life, one of the six dimensions
of eudaimonic well-being (Ryff 1989), is associated with reduced risk of stroke (Ryff 1989)
and heart attacks (Kim et al. 2013). Reports that greater eudaimonic well-being is associated with lower cortisol levels (Heller et al. 2013; Lindfors and Lundberg 2002) support
the notion that well-being can affect biological factors so as to influence physical health.
As with autistic traits, it is likely that there is a genetic factor involved in well-being. A
study by Lykken and Tellegen (1996) estimated the heritability for the stable (i.e. timeinvariant) component of subjective well-being to be as high as 80%.
Mental well-being and happiness are strongly associated with positive interpersonal
relationships and social skills (Argyle and Lu 1990; Demir et al. 2012; Segrin and Taylor
2007), yet ASD is characterized by impaired social communication skills (American Psychiatric Association 2013; Kang et al. 2019). It is unsurprising that Jobe and White (2007)
reported increased loneliness associated with the BAP in a non-clinical sample. They suggest that this finding is due to impaired social skills rather than any supposed preference
for solitude. Ratner and Burrow (2017) also reported that poor communication skills are
associated with a lower sense of purpose in life, moreso than any other autistic feature they
measured in the general population. In a clinical ASD sample, loneliness was negatively
correlated with perceived social support (Lasgaard et al. 2010). Similarly, Blanchard et al.
(2011) found that for participants from a community sample rated high in social anhedonia,
having social support was associated with improved general functioning and reduced schizotypal behaviour.
Overall, evidence suggests that social support is associated with greater mental wellbeing, attributable both to social support buffering against adverse effects from stressful
events and to positive affect gained through regularized social interaction (Cohen and Wills
1985). Potentially lower social support in the BAP should be considered in any potential relationship between autistic traits and mental well-being. For example, a person less
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inclined or less able to develop and maintain long-term friendships might have fewer contacts available to rely on in the event of a serious personal crisis, which would then be detrimental to mental well-being.
It has also been established that aspects of mental well-being including eudaimonia,
happiness, and life satisfaction are particularly associated with high extraversion as well
as low neuroticism (Costa and McCrae 1980; Francis 1998; Hayes and Joseph 2003; Robbins et al. 2010; Kokko et al. 2013; Gale et al. 2013) regardless of the amount of time
spent in social settings (Pavot et al. 1990). In contrast, autistic traits are associated with
low extraversion and high neuroticism (Austin 2005; Piven et al. 1997; Wakabayashi et al.
2006). Piven et al. (1997) note that the association of autistic traits with neuroticism may
be explained by greater anxiety found in BAP fathers and greater hypersensitivity to criticism found in BAP mothers, as both anxiety and hypersensitivity to criticism correlate with
neuroticism.
The extent to which autistic traits directly influence mental well-being is of considerable interest because such traits might represent population-level risk factors for poor mental well-being (and consequential health risks). Therefore, our primary objective was to
determine what relationship, if any, exists between the presence of autistic traits in a nonclinical individual and one’s mental well-being. Secondly, we aimed to assess how such a
relationship might be influenced by other characteristics such as gender, personality, socioeconomic status (SES), or degree of social support. As autistic traits are associated with
higher levels of mental health conditions including anxiety and depression (Radtke et al.
2019), which contribute significantly to mental well-being, we aimed to control for these
characteristics as well. Other control variables included (a) self-reported physical health,
as Braunholtz et al. (2007) concluded that people who self-reported poor physical health
“were less likely to feel they could control the circumstances that might affect their sense
of mental wellbeing.”; (b) degree type, as there is evidence that science students are likely
to score higher on measures of autistic traits than other students (Austin 2005; BaronCohen et al. 2001); and (c) unpaid care, as there is evidence that informal caregiving is a
chronic stress experience which can contribute to feeling burdened and overwhelmed (e.g.
Yates et al. 1999; Schulz and Sherwood 2008), and thus may negatively influence mental
well-being.
We predicted that there would be a negative relationship between all dimensions of
autistic traits and mental well-being. In support of prior research (Austin 2005; Hoekstra
et al. 2007), we also predicted that males, on average, would demonstrate significantly
greater autistic traits than females. Finally, we predicted that any association between autistic traits and mental well-being will be at least partially mediated by social support, measured here by available crisis support.

2 Methods
2.1 Participants
This study was conducted online. Participants were recruited through internet advertisements, student subject pools, and social media channels. Participants were fluent English
speakers aged 18–50 years. Of 379 respondents, 4 were excluded for being outside the age
range, 29 were excluded for having a current diagnosis of a mental health disorder, ASD,
or intellectual disability, 23 were excluded for failing to correctly answer a validity test
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question (indicating inattentiveness), and 96 were excluded for failing to finish the survey. Responses from a final sample of 227 participants were analyzed. The mean age was
28.4 years (SD = 8.42, range = 18–50) (one participant affirmed they were within the 18–50
range but declined to provide their exact age, and was excluded from analyses involving
that variable) and 56.4% of participants were female (n = 128). Participants were residents
of the United Kingdom (n = 76), United States of America (n = 69), Canada (n = 39), and
thirty other countries (n = 43).
As a reward for completing the questionnaire, participants were offered the chance to
enter a prize draw for one of eight online shopping vouchers worth £25.00 each. All participants gave informed consent prior to starting the questionnaire and upon completion
they were also given a written debrief further explaining the study’s aims. This study was
approved by the Research Ethics Committee at University College London.

2.2 Measures
Participants completed the following measures sequentially in an online self-report questionnaire. The questionnaire was designed to take approximately 15 min to complete.

2.2.1 Mental Well‑Being
Mental well-being was measured with the Warwick-Edinburgh Mental Well-Being Scale
(WEMWBS; Taggart et al. 2015). This 14-item questionnaire encompasses most aspects of
hedonic and eudaimonic well-being together with positive mental health and psychological functioning. Each item presents a positively-worded statement (e.g. “I’ve been feeling
good about myself”) and participants use a 5-point Likert-type scale to indicate how often
the statement has applied to them over the past two weeks. A final WEMWBS score is
calculated from the sum of all 14 item scores. The WEMWBS has good construct validity,
face validity, cross-cultural validity, test–retest reliability (intraclass correlation = .83), and
internal consistency (Cronbach’s alpha = 0.91, Taggart et al. 2015); it also has no significant ceiling or floor effects and population-level WEMWBS scores are normally distributed (Taggart et al. 2015).

2.2.2 Autistic Traits
The presence of sub-clinical autistic traits was measured with the Broader Autism Phenotype Questionnaire (BAPQ; Hurley et al. 2007). The BAPQ is a 36-item measure that consists of three 12-item subscales that each correspond to the three main characteristics of the
BAP and autism: the Aloof Personality (‘Aloofness’) subscale reflects social anhedonia; the
Rigid Personality (‘Rigidity’) subscale reflects a desire for repetitive stereotyped routines
and behaviour; and the Pragmatic Language Problems subscale reflects deficits in social
communication abilities. Each BAPQ item presents a statement (e.g. “I would rather talk
to people to get information than to socialize” in the aloofness subscale, “I feel a strong
need for sameness from day to day” in the rigidity subscale, and “I leave long pauses in
conversation” in the pragmatic language problems subscale) and participants use a 6-point
Likert-type scale to indicate how often that statement applies to them. A final BAPQ score
is computed from the average of all 36 item scores and each subscale is scored from the
average of the 12 relevant items (some individual items are reverse-scored where appropriate). The BAPQ and its subscales are highly sensitive and specific for detecting the BAP
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(Hurley et al. 2007), and it demonstrates good model invariance across genders (Broderick
et al. 2015). The BAPQ and its subscales also have good inter-item reliability (Cronbach’s
alpha = .95 overall, .94 for aloofness, .91 for rigidity, and .85 for pragmatic language problems; Hurley et al. 2007).
Along with demographic information and SES indicators including age, gender, country of residence, terminal education age, occupation, marital status, and household tenure,
selected background factors previously reported to correlate with either mental well-being
(e.g. Braunholtz et al. 2007; Gale et al. 2013; Kokko et al. 2013; Taggart et al. 2015) or
autistic traits (e.g. Austin 2005; Baron-Cohen et al. 2001; Wakabayashi et al. 2006) were
measured to control for possible confounders.

2.2.3 Personality Traits
Extraversion and neuroticism were measured using the relevant subscales of the Big Five
Inventory (BFI; John et al. 1991). Both subscales consist of eight items presenting statements about certain characteristics (e.g., “I see myself as someone who is talkative”) and
the participant responds with how much they agree or disagree with the statement using a
5-point Likert scale. Final scores for extraversion and neuroticism are computed from the
sum of each item score in the 8-item subscale (some individual items are reverse-scored
where appropriate). The BFI was designed as a briefer and less ambiguous alternative to
lengthier personality scales; the extraversion and neuroticism subscales have good overall
validity and reliability (coeffieicnt alpha = .88 for extraversion, .84 for neuroticism; John
and Srivastava 1999).

2.2.4 Anxiety Severity
Anxiety was measured using the Generalized Anxiety Disorder 7-item scale (GAD-7)
developed by Spitzer et al. (2006). Each GAD-7 item presents a problem statement (e.g.
“worrying too much about different things”) and the participant uses a 4-point Likert-type
scale to indicate how often the statement applied to them over the past two weeks. If any
problems are indicated, the participant is asked about their anxiety symptom-related difficulty using a 4-point Likert-type scale to indicate how difficult the problems have made
their ability to “…work, take care of things at home, or get along with other people.” The
GAD-7 has good overall internal consistency (Cronbach’s alpha = .92), test–retest reliability (intraclass correlation = .83), validity, sensitivity, and specificity (Spitzer et al. 2006).

2.2.5 Depression
Depression was measured using the 2-item Patient Health Questionnaire depression module (PHQ-2), a shortened version of the 9-item PHQ used to identify features of depression (Kroenke et al. 2003). The two items present statements about depressed mood and
anhedonia and participants use a 4-point Likert-type scale to indicate how frequently those
symptoms have affected them over the past 2 weeks. A final PHQ-2 score is computed
from the sum of both item scores. The PHQ-2 correlates strongly with mental health and
demonstrates good criterion and construct validity (Kroenke et al. 2003), as well as good
internal reliability (Cronbach’s alpha = .81; Kroenke et al. 2009). With final scores ranging
from 0 to 6, the PHQ-2 provides a continuous variable for depressed mood and anhedonia
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without including additional items pertaining to a clinical diagnosis of depression, which is
beyond the scope of this study.

2.2.6 Self‑Reported Health
Participants were asked “how would you describe your state of physical health in general?”
and responded using a 5-point Likert-type scale (1 = Very Good to 5 = Very Poor, or “I
don’t know”). This item was reverse-scored and responses of “I don’t know” were excluded
from analyses involving this measure. This measure (and variants of it) is very common in
health research, and is considered to have good reliability (weighted κ = .75, 95% CI .71 to
.79; Andresen et al. 2003).

2.2.7 Degree Type
Participants who were current or prior college/university students were asked to describe
their degree type or area of study.

2.2.8 Parental Educational Attainment
Participants categorized the educational attainment of their mother and father separately
as having no formal education, some secondary education, completed secondary education
and/or training below bachelor’s level, bachelor’s level, master’s level, or doctorate level
and above. Responses of “other” were specified and coded appropriately, and responses of
“don’t know” were excluded from analyses involving this measure.

2.2.9 Unpaid Care
Participants categorized the amount of time they typically spent providing unpaid care to
relatives, friends, or neighbours (e.g. because of problems related to old age) as none, less
than 5 h per week, 5–34 h per week, or more than 34 h per week.

2.2.10 Contact with Friends and Relatives
Participants were asked, “On average, how often do you see friends or relatives who are not
living with you?” and responded using a 5-point Likert-type scale (1 = Never to 5 = Most
days).

2.2.11 Crisis Support
Participants were asked to provide a number indicating how many people they felt they
could turn to for comfort and support in the event of a serious personal crisis.

2.3 Power Analysis
Previous research exploring the relationship between the BAPQ and social cognition (Sasson et al. 2012) and between the BAPQ and measures of friendship (Jamil et al. 2017) has
reported small-medium correlations of between r = .22 and r = .30. Post-hoc power analysis
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using G*Power version 3.1 (Faul et al. 2007) confirmed that the sample size of 227 was
sufficient to detect correlations of this size with power = 0.95. The sample of 227 also
exceeds the minimum recommendation of 135 to detect significant individual differences
(± 3 points) in WEMWBS scores (Taggart et al. 2015).

2.4 Data Analysis
The collected data were analysed using SPSS version 22.0 (IBM Corp., Armonk, NY). In
cases of missing data for one or two items on a measure, the missing data were replaced
with the respondent’s average score for that measure. One respondent skipped 26 BAPQ
items and was excluded from analyses involving the BAPQ.
Possible gender differences for continuous variables were analyzed using 2-tailed Student’s t tests of independent samples; homogeneity of variance was confirmed in all cases
using Levene’s Test for Equality of Variance. Cohen’s d coefficients were calculated to
determine effect sizes of gender. Pearson’s product-moment correlation coefficients were
calculated between all continuous variables using 2-tailed significance tests. Internal consistencies for scales comprising more than one item were calculated using Cronbach’s
alpha.
An initial multiple regression analysis for mental well-being was conducted using BAP
dimensions (aloofness, rigidity, and pragmatic language problems), and possible confounders from the continuous and ordinal variables as predictors. Aloofness emerged as the only
BAP dimension that was a significant predictor of mental well-being when controlling for
extraversion, neuroticism, anxiety, depression, age, self-reported health, parental educational attainment, time spent giving unpaid care, and contact with friends and relatives.
Crisis support was not entered into the model at this stage as it was considered a possible mediator (rather than a confounder) of the association between aloofness and mental
well-being. Before testing this mediation effect, nominal variables were assessed as possible confounders using one-way analyses of variance (ANOVAs); homogeneity of variance
was confirmed using Levene’s Test for Equality of Variance or Welch’s ANOVA test as
appropriate.
Non-significant predictors were removed and a final set of predictors was identified. The
interaction term between aloofness and gender was entered into the regression model to
test for a possible moderation effect of gender. Lastly, separate linear regressions were conducted to determine if the relationship between aloofness and mental well-being was mediated by crisis support, using version 2.15 of the PROCESS macro for SPSS (Hayes 2013).
In all regression models, multicollinearity levels were considered and deemed acceptable
based on relatively low variance inflation factors (VIFs; O’Brien 2007).

3 Results
3.1 Initial Correlations
Descriptive statistics for measured continuous variables are displayed in Table 1. Student’s
t tests (2-tailed) revealed that females scored significantly lower than males on all subscales of the BAPQ and on depression, significantly higher than males on extraversion,
and were significantly older than male respondents. There were no other significant gender
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Table 1  Descriptive statistics of continuous variables
Variable

Min

Max

Mean (SD)

MeanM (SD)

MeanF (SD)

Mental well-being

23

70

46.02 (8.93)

45.90 (8.11)

46.11 (9.55)

Autistic traits (total)
Aloofness
Rigidity
PLP
Extraversion
Neuroticism
Anxiety
Depression
Crisis support
Age

1.56
1.17
1.08
1.25
8
8
0
0
0
18

5.36
6.00
5.50
5.00
40
40
21
6
20
50

3.25 (0.70)
3.61 (1.04)
3.23 (0.86)
2.90 (0.69)
21.10 (7.66)
24.16 (6.70)
6.55 (4.97)
1.75 (1.59)
5.22 (3.76)
28.39 (8.42)

3.46 (0.68)
3.91 (0.98)
3.37 (0.88)
3.08 (0.69)
19.52 (7.16)
23.28 (6.61)
6.47 (4.77)
1.99 (1.65)
4.95 (3.76)
26.69 (8.27)

3.08 (0.68)
3.38 (1.04)
3.12 (0.82)
2.76 (0.65)
22.33 (7.83)
24.84 (6.71)
6.61 (5.14)
1.56 (1.52)
5.43 (3.76)
29.69 (8.34)

dgender
0.02

− 0 .55***
− 0 .53***
− 0 .30*
− 0.49***
0.37**
0.23
0.03
− 0.27*
0.13
0.36**

Means are shown for the total sample, and for each gender. d coefficients indicate the effect size of gender
on mean score differences such that a positive effect size corresponds to higher scores in females
PLP pragmatic language problems, M male subset, F female subset
*p < .050; **p < .010; ***p < .001

differences. The effect sizes for these differences (calculated using Cohen’s d), displayed in
Table 1, can be described as small–medium (Cohen 1988).
Pearson’s product moment correlation coefficients between continuous variables are
shown in Table 2. As expected, there was a negative correlation between mental well-being
and overall autistic traits (r = − .59, p < .001), mostly between mental well-being and aloofness (r = − .55, p < .001). There was also a large negative correlation between overall autistic traits and extraversion (r = − .71, p < .001), and a positive correlation between overall
autistic traits and neuroticism (r = .46, p < .001).
The observation of only medium-sized correlations between aloofness and rigidity (r = .52, p < .001), aloofness and pragmatic language problems (r = .50, p < .001), and
rigidity and pragmatic language problems (r = .44, p < .001) suggests that these scales are
measuring somewhat independent factors, so total BAPQ scores were excluded from further analyses in favour of these subscales.

3.2 Internal Consistency
Using Cronbach’s alpha, the scales used in this study were found to have acceptable reliability (Mental well-being, α = .90; Autistic traits (total), α = .87; Aloofness, α = .93; Rigidity, α = .89; Pragmatic language problems, α = .78; Extraversion, α = .90; Neuroticism;
α = .85; Anxiety, α = .88; Depression, α = .74).

3.3 Multiple Regression Model: Initial Analysis
A multiple regression analysis was conducted to determine how well each BAP dimension
predicted mental well-being with the potential confounders of extraversion, neuroticism,
anxiety, depression, age, self-reported health, parental educational attainment, time spent
giving unpaid care, and contact with friends and relatives added into the model. It was
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− .59**
− .55**
− .44**
− .43**
.57**
− .67**
− .56**
− .69**
.43**
.16*

.87**
.80**
.75**
− .71**
.46**
.40**
.49**
− .47**
− .22**

Autistic traits

.52**
.50**
− .78**
.31**
.26**
.41**
− .47**
− .07

Aloofness

.44**
− .46**
.46**
.41**
.36**
− .35**
− .25**

Rigidity

− .44**
.35**
.33**
.43**
− .28**
− .24**

PLP

*p < .050; **p < .010

MWB mental well-being, PLP pragmatic language problems, E. extraversion, N. neuroticism

Significant values are displayed in bold

Autistic traits
Aloofness
Rigidity
PLP
Extraversion
Neuroticism
Anxiety
Depression
Crisis support
Age

MWB

MWB

Table 2  Correlation matrix of continuous variables

− .40**
− .28**
− .38**
.42**
.09

E.

.68**
.52**
− .27**
− .18**

N.

.67**
− .25**
− .23**

Anxiety

− .34**
− .24**

Depression

.01

Crisis support

Age
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found that only aloofness, extraversion, neuroticism, depression, and self-reported health
were significant predictors. The completed initial regression model is shown in Table 3.
Together, approximately 66% of the variance in mental well-being was explained by aloofness, extraversion, neuroticism, depression, and self-reported health (R2 = .685, adjusted
R2 = .664).
Because there were significant bivariate correlations between the variables used in the
regression (Table 2), we were concerned about possible problems arising from multicollinearity. However, VIFs (the inverse of the Tolerance, which is defined as 1 − R2 for each
variable) were found to be well below the conventional thresholds of 10 for serious multicollinearity or 5 for concern (O’brien 2007).
Mental well-being was negatively predicted by aloofness (β = − .144, t197 = − 1.99,
p = .047), neuroticism (β = − .375, t197 = − 6.27, p < .001), and depression (β = − .413,
t197 = − 6.96, p < .001). Mental well-being was positively predicted by extraversion
(β = .133, t197 = 1.96, p = .051) and self-reported health (β = .103, t197 = 2.28, p = .023).
Using one-way ANOVAs (and Welch’s ANOVA where appropriate), occupation, terminal education age, degree type, marital status, and household tenure were determined not
to be significant confounders of the association between mental well-being and aloofness.

3.4 Moderation and Mediation Analyses: Gender and Crisis Support
Because significant gender differences in aloofness were found (Table 1), the interaction
term of gender and aloofness was entered into the regression model as a possible moderator. Gender was not found to significantly moderate the relationship between aloofness and
mental well-being (ΔR2 = 0.004, F(1, 208) = 2.83, p = .094).
To test the hypothesis that crisis support mediated the relationship between aloofness
and mental well-being, simple linear regression models were constructed. As expected,
aloofness was a significant negative predictor of both mental well-being (b = − 4.57,

Table 3  Initial multiple regression model of mental well-being
Variable

Unstandardized
coefficient b (SE)

(Constant)
Aloofness
Rigidity
Pragmatic language problems
Extraversion
Neuroticism
Anxiety
Depression
Age
Self-reported health
Mother’s educational attainment
Father’s educational attainment
Unpaid care hours
Contact with friends and relatives

Standardized
coefficient β

t

p

11.09
− 0.144
0.016
0.006
0.133
− 0.375
0.059
− 0.413
− 0.043
0.103
− 0.034
− 0.034
0.040
0.012

− 1.99
0.30
0.13
1.96
− 6.27
0.90
− 6.96
− 0.91
2.28
− 0.72
− 0.72
0.94
0.28

< .001

60.241 (5.431)
− 1.223 (0.612)
0.169 (0.561)
0.082 (0.651)
0.158 (0.080)
− 0.500 (0.080)
0.109 (0.120)
− 2.419 (0.348)
− 0.044 (0.049)
1.051 (0.460)
− 0.240 (0.332)
− 0.219 (0.303)
0.577 (0.615)
0.095 (0.340)

VIF

.047
.764
.900
.051
< .001
.366
< .001
.363
.023
.470
.470
.349
.780

3.236
1.774
1.561
2.863
2.236
2.690
2.202
1.368
1.264
1.352
1.342
1.164
1.139

Significant values are displayed in bold
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SE = .49, t221 = − 9.39, p < .001) and crisis support (b = − 1.67, SE = .21, t221 = − 8.01,
p < .001). When a regression model for mental well-being was formed with both aloofness
and crisis support as predictors, aloofness was weakened as a predictor of mental wellbeing (b = − 3.68, SE = .54, t220 = − 6.82, p < .001). This result indicates a partial mediation
effect of crisis support in the association between aloofness and mental well-being (Fig. 2).
This indirect effect was found to be significant when tested using bootstrapped estimation (Preacher and Hayes 2004) with 1000 samples (b = − 0.89, SE = .27, 95% CI − 1.49,
− 0.42). Approximately 20% of the association between mental well-being and aloofness
was mediated by crisis support.

4 Discussion
In support of our hypothesis, mental well-being correlated negatively with overall autistic
traits in this non-clinical sample. However, of the three BAPQ subscales corresponding to
the three primary characteristics of the BAP (aloofness, rigidity, and pragmatic language
problems), aloofness emerged as the only significant predictor of mental well-being when
controlling for extraversion, neuroticism, depression, and self-reported physical health.
Males scored higher than females on all measures of autistic traits, but gender was not
a significant moderator of the relationship between aloofness and mental well-being. The
association between aloofness and mental well-being was partially mediated by crisis
support.
The three BAPQ subscales were only modestly intercorrelated (Table 1; r = .44 to .52,
p < .010). These results support the argument of Happé et al. (2006) that the different
dimensions of autistic traits should be studied separately (due to potentially independent
causal factors) rather than combined into a single unitary factor. Our results also agree
with findings by Kim et al. (2018) that the ASD phenotype is most optimally characterized
by three separate domains rather than as a single categorical syndrome. Had the BAPQ
subscales not been analyzed individually in the present study, the dominance of aloofness
over rigidity or pragmatic language problems in relation to mental well-being may not have
been identified.

Crisis Support
-1.67 (.21)***

Aloofness

0.53 (.15)***

-3.68 (.54)***
-4.57 (.49)***

Mental
Well-being

Fig. 2  Mediation Model for Crisis Support on the Association Between Aloofness and Mental Well-Being.
Unstandardized b coefficients between variables are displayed (with standard errors in brackets). The
unstandardized b coefficient between aloofness and mental well-being when controlling for the mediation
effect of crisis support is italicized. ***p < .001
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The difference between aloofness and extraversion should also be made clear: in the final
regression model, aloofness and extraversion predicted mental well-being independently
of each other (and in different directions) so it can be said that they represent somewhat
distinct concepts and are not merely opposites of a single continuum. Whereas aloofness
as measured in the BAPQ reflects “a lack of interest in or enjoyment of social interaction”
(Hurley et al. 2007), extraversion as measured in the BFI reflects not only sociability but
also energetic engagement with the external (material) world (John and Srivastava 1999).
The novel finding that aloofness, but not rigidity or pragmatic language problems, is
a significant predictor of poorer mental well-being is important because it suggests that
the apparent negative association between autistic traits and mental well-being could stem
from factors specific to aloofness rather than autistic traits as a whole. One such factor
tested in the present analysis was the role of crisis support as a partial mediator. Our results
were consistent with previous research suggesting that social support is protective against
poorer mental well-being in vulnerable populations (e.g. Blanchard et al. 2011; Lasgaard
et al. 2010).

4.1 Limitations
While this project was designed to control for many possible confounding variables, all
of which were tested thoroughly, in some cases this effort was hindered by unequal group
sizes or variances. This study was underpowered to detect small-sized effects (where
r < 0.19; see Gignac and Szodorai 2016), therefore it is possible that small but significant
confounding variables were missed in this analysis. For example, it could be speculated
that people predisposed towards greater aloofness would be more likely to undertake
degree programmes that have greater impacts on mental well-being, but such an effect was
not detected in this study. A more detailed measure of social support (rather than the single
crisis support question used in this study) such as the Social Support Questionnaire (Sarason et al. 1983) could be a stronger mediator in future studies.
The correlational nature of this study does not allow causal conclusions to be drawn. It
should also be noted that only self-report measures were used. There was no evaluation of
possible response biases such as social desirability effects, although participants completed
the questionnaire online rather than in-person and were aware that all responses were anonymous. Replications that corroborate these self-report measures with informant or observational data might contribute further to the conclusions presented here. We also suggest that
future research into the relationship between the non-clinical expression of autistic traits
and mental well-being may benefit from analysis focussed more specifically on comparing
larger samples of low-BAP and high-BAP populations.

4.2 Implications
Following these findings, the question remains as to whether or not aloofness has a true
causal effect on mental well-being. While social skills and communication training could
potentially alleviate pragmatic language problems (Bauminger 2002), it is unclear (and
even unlikely, as our findings support the relative independence of the BAP dimensions)
if a reduction in one BAP dimension would translate to a reduction in aloofness. Rather,
future studies could focus on identifying and testing possible factors mediating the relationship between aloofness and mental well-being (including social support) or identifying
factors that contribute to aloofness. Having regular recreation activities has been found to

13

N. J. Stimpson et al.

correlate with better quality of life in a clinical ASD sample (Billstedt et al. 2011). These
activities do not necessarily involve interaction with others but do represent some form of
engagement with one’s external world. Based on this and our results, investigating the relationship between aloofness, type and frequency of recreational activities, and mental wellbeing presents one possible avenue of future research. However, it should be emphasized
here that unlike other measures of autistic traits such as the Autism Quotient (Baron-Cohen
et al. 2001), the BAPQ was designed to measure autistic traits in adults without a clinical
ASD diagnosis and the conclusions of this study cannot be generalized to clinical populations. Rather, our findings highlight a significant association between autistic traits—particularly aloofness—and mental well-being in the general population.
Another consideration is the possible role of self-perceived social competence in the
association between aloofness and mental well-being. In children with “high-functioning”
ASD, lower self-perceived social competence is associated with depressive symptomatology (Vickerstaff et al. 2007). Aloofness (in this sense, a lack of social motivation) could be
a cause of lower self-perceived social competence. More plausibly, lower self-perceived
social competence could contribute to aloofness, and thus self-perceived social competence might be a target for interventions aimed at increasing mental well-being.
Social competence in individuals with higher autistic traits may also be affected by
modulated perceptual skills associated with ASD. Using behavioural and pupillometric
measures, Lawson et al. (2017) demonstrated that adults with ASD tend to overestimate the
volatility of their environments, which is associated with decreased surprise when expectations are violated. They also reported that this finding extended to non-clinical adults who
exhibited autistic traits. This overestimation of environmental volatility combined with a
preference for sameness (rigidity) could be detrimental to forming stable social relationships. Also detrimental to social competence would be perceptual impairments in facial
recognition, which also appear to generalize to non-clinical adults with greater expression
of autistic traits (Hadad et al. 2019). Future research should examine the possibly moderating role of cognitive and perceptual effects on self-perceived social competence in the
association between aloofness and mental well-being.
It has been reported that different strategies for coping with stress can have mediation
effects on the relationship between autistic traits and quality of life (Pisula et al. 2015).
This is another factor to consider when designing future studies, and could provide an
explanation for the observed small but significant negative correlation between age and
autistic traits in this study; over time a person may develop strategies for coping with stress
which enable that person to attenuate or obscure the effects of autistic traits.

4.3 Conclusions
In summary, aloofness was identified as a significant predictor of poor mental well-being
when controlling for extraversion, neuroticism, depression, and self-reported physical
health in a sample of non-clinical adults. Together these predictors explained approximately 67% of the variance in mental well-being. Other autistic traits (rigidity and pragmatic language problems) were not significant predictors in this model, nor were anxiety,
age, parental educational attainment, time spent giving unpaid care, or frequency of contact with friends and relatives. A partial mediation effect of crisis support on the association between aloofness and mental well-being points to the importance of reliable and supportive social relationships for mental well-being even among those who do not typically
enjoy social interactions as much as others. In the long-term, further disentanglement of

13

The Association Between Autistic Traits and Mental Well‑Being	

the relationships between autistic traits, social support, and mental well-being could eventually help pinpoint candidate genes for the heterogeneous components of ASD. Next steps
will involve more testing of the predictive validity of aloofness for mental well-being and
seeking potential causal relationships.
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