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Abstract

Background: Autism is generally associated with poor functional outcome but little is known about predictors of
quality of life, especially during early adulthood. This study was conducted to assess subjective quality of life during early
adulthood in high-functioning autism spectrum disorder and its relation with self-regulating abilities. Individuals with high-
functioning autism spectrum disorder who progressed into post-secondary higher education (N=75) were compared to
a typical peer control group (N=28) based on behavioral self-report questionnaires. The results indicated that individuals
with high-functioning autism spectrum disorder reported significantly lower subjective quality of life than typical controls
(p <0.001, effect size (d) = 1.84). In addition, individuals with high-functioning autism spectrum disorder reported more
problems with emotion processing (p <0.05, effect size (d)=0.79) and daily executive functioning (p <0.001, effect
size (d)=1.29) than controls. A higher level of executive functioning problems was related to lower quality of life in
the high-functioning autism spectrum disorder group, but no significant relation between level of emotion processing
and subjective quality of life became apparent in the regression analysis. Our findings show that even in high-functioning
young adults with autism, executive functioning, emotion processing, and subjective quality of life are low compared
to typically developing peers. Furthermore, these results emphasize the importance of targeting executive functioning
problems in individuals with autism to improve subjective quality of life.
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Introduction

Children diagnosed with autism spectrum disorders
(ASDs) face uncertain functional outcomes in adulthood
(Magiati et al., 2013). About 60%—78% of people with
ASD have poor or very poor adjustment in terms of living
independently, relationships, and work opportunities in
adulthood (Billstedt et al., 2005; Burgess, 2007; Eaves and
Ho, 2008). There is some evidence that higher functioning
individuals (IQ>70) with ASD have a better outcome
(Howlin et al., 2004), although the term “high-functioning
autism spectrum disorder” (HFASD) has not been used
consistently, and the results have been mixed. Longitudinal
studies show that a majority of adults with HFASD has no
close friends and a low employment status and that they
are relatively dependent on their families (Howlin, 2000).
An important part of outcome is the general well-being
of individuals, and this is generally referred to as quality of
life (QoL). QoL is defined by the World Health Organization

(WHO, 1995) as the individual’s perception of his or her
position in life in the context of the culture and value sys-
tem and in relation to one’s goals, expectations, standards,
and concerns. In a recent meta-analysis by Van Heijst and
Geurts (2014), the developmental trajectory of QoL was
studied, and it was concluded that people with ASD expe-
rience lower QoL compared to typically developing
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controls across the lifespan. Despite a growing interest,
few studies have investigated QoL in the transition phase
from adolescence to adulthood. This is remarkable since
transitioning to adulthood is particularly challenging for
individuals with ASD (Adreon and Durocher, 2007; Kapp
etal., 2011). Not only do young adults move out of their
parents’ homes, but it also becomes increasingly important
to develop social relationships and become self-sufficient
in everyday life.

Regarding the assessment of QoL, a distinction can be
made between objective and subjective QoL. Objective
indicators of QoL in HFASD (i.e. residential setting and
attainment of a diploma) have been broadly studied, while
few studies have considered subjective indicators (i.e. self-
reported levels of happiness, pleasure, and fulfillment;
Costanza et al., 2007). This is remarkable since knowledge
about whether and how happiness in school or self-esteem
predicts employability or job satisfaction in the future lives
of this intelligent but underemployed group of individuals
with autism is very much needed (Levy and Perry, 2011;
Shattuck et al., 2012). In a study with 100 families with a
young adult relative diagnosed with autism in childhood,
about 91% rated the QoL of their relative with autism as
good or very good. However, the majority of participants
required support in the areas of occupational and recrea-
tional activities (Billstedt et al., 2011). While studies like
these highlight the importance of assessing objective indi-
cators of QoL in individuals with autism, solely asking
objective questions would miss the aim of understanding
how the individual evaluates the perceived need. Another
reason to ask for subjective experience is the important
observation by Renty and Roeyers (2006) that QoL is more
strongly linked to the perception of the availability of the
support rather than to the effects of the actual supporting
behaviors in individuals with HFASD.

In determining subjective QoL, it is important to use
self-reports. Although one might argue that people with
ASD have difficulties in reporting on their own needs,
Shipman et al. (2011) found that the self-reports of QoL in
a group of adolescents with HFASD demonstrated internal
reliability and concurrent validity with parent proxy reports.
Moreover, it was found in this study that self-reported QoL
is lower than the population mean for adolescents with
HFASD. In a recent study by Barneveld et al. (2014), both
objective and subjective QoL in HFASD were measured,
and it was found that young adults with HFASD were less
satisfied with their work or education, partner relationship,
and future perspective than adults with other disorders,
such as attention-deficit hyperactivity disorder (ADHD),
disruptive behavior disorder, or affective disorders. It was
concluded that young adults with HFASD are at relative
high risk of poor QoL compared to those with other early
onset psychiatric and neurodevelopmental disorders.

A number of studies have attempted to identify predic-
tors of poor outcome or QoL in individuals with ASD. In a
recent review by Magiati et al. (2013), it was found that IQ

and verbal abilities are among the strongest predictors of
QoL in individuals with ASD: a positive association was
reported for childhood 1Q with better adaptive functioning
and better social outcome in adulthood. Others have sug-
gested that quality of social engagement with peers is a
better predictor of adaptive functioning in individuals with
ASD than IQ (McGovern and Sigman, 2005). Children
with ASD are known to be less accepted by peers and have
fewer reciprocal friendships (Chamberlain et al., 2007).
This might be explained by difficulties in managing
behavior and emotions, and this in turn might be due to
poor self-regulation skills (Nadel and Muir, 2005). For
positive adjustment and adaptation, one needs optimal
self-regulation. Self-regulation refers to the cognitive and
behavioral processes through which an individual main-
tains levels of emotional, motivational, and cognitive
arousal that promote positive adjustment and adaptation,
as reflected in positive social relationships, productivity,
achievement, and a positive sense of self (Blair and
Diamond, 2008). Self-regulation difficulties are reported
to be present in children with ASD as young as 1 year of
age (Gomez and Baird, 2005). Although it is not included
in diagnostic criteria, regulatory dysfunctions are often
observed in persons with ASD (Barrett et al., 2013). For the
effortful regulation of attention and behavior, both execu-
tive functioning (EF) and emotion processing are important
components (Blair and Diamond, 2008). In a study by
Jahromi et al. (2013), it was found that in children with
HFASD, EF predicts emotional engagement, and emotion
regulation predicts prosocial peer engagement. Moreover,
neurobiological studies show that self-regulation in ASD is
related to dysfunctions in certain brain circuits that are
associated with social-emotional processing (Bachevalier
and Loveland, 2006). Given the knowledge that EF and
emotion processing are important concepts of self-regulation
that influence adaptive behavior in children with ASD, we
chose to focus on these control processes.

EF subserves successful self-regulation (Hofmann
etal., 2012) and has been studied extensively in ASD,
although to a lesser extent in young adults with ASD. EF
refers to a broad range of component processes necessary
for the control and execution of complex behaviors and
includes different metacognitive domains such as plan-
ning, inhibition, working memory, and cognitive flexibil-
ity (Anderson, 2001; Pellicano, 2012). A growing body of
research focuses on EF in ASD, but results have been
mixed. Next to large individual differences in EF in ASD
(Pellicano, 2010), age differences have been found for spe-
cific EFs in ASD (Van den Bergh et al., 2014). Despite the
steady accumulation of the literature on EF in ASD, the
relation between QoL and EF has thus far only been stud-
ied in children with ASD (De Vries and Geurts, 2015). De
Vries and Geurts (2015) found that children with ASD
showed lower QoL than control children, and this lower
QoL was related to higher levels of EF deficits. It is impor-
tant to assess whether these same relations can be found in
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young adulthood given the knowledge that EF deficits in
typically developing children can predict lifelong achieve-
ment (Diamond, 2013). It has been found that adults with
functional problems who show better EF enjoy a better
QoL (Brown and Landgraf, 2010).

In addition to EF, awareness of emotions and ability
to regulate them is another important element of self-
regulation. Emotion regulation can be defined as the
automatic or intentional modification of a person’s emo-
tional state that promotes adaptive or goal-directed
behavior (Hill et al., 2004). Individuals with ASD have
been reported to be at high risk of alexithymia (Hill et al.,
2004), which is literally translated as “lacking words for
feelings.” The term “alexithymia” has been conceptual-
ized for reduced emotion awareness as expressed in a
reduced ability to identify, experience, verbally describe,
and reflect on one’s own emotions (Booth-Butterfield
and Booth-Butterfield, 1990). In a study by Berthoz and
Hill (2005), it was found that adults with ASD expose a
cognitive form of alexithymia, meaning that the con-
scious awareness of emotional arousal appeared intact,
while the intensity of emotions accompanying cognitions
was low compared to controls. The failure of many indi-
viduals with HFASD to use adaptive emotion processing
strategies is suggested to originate from deviant emo-
tional reactivity and a lack of emotional insight needed to
modify or control the emotion (Mazefsky et al., 2013).

In this study, we aimed to investigate whether young
adults with HFASD experience self-perceived problems in
specific domains of self-regulation and how these problems
may relate to their subjective QoL. To limit the potential
confounding effects of verbal skills and IQ on these param-
eters, a sample of high-functioning subjects with ASD was
selected, that is, those who had entered higher education
after high school. It was assessed whether young adults
with HFASD report more problems in subjective QoL,
emotion processing, and EF compared to young adults
without HFASD. The second aim of this study was to test
whether levels of emotion processing and EF could predict
QoL in individuals with HFASD. In addition to lower QoL,
we hypothesized that young adults with HFASD would
report lower scores on EF and emotion processing than
typically developing adults. Finally, it was expected that
increased problems with these self-regulation skills would
predict lower subjective QoL in young adults with HFASD.

Method

Participants and procedure

The study was approved by the Ethical Board of the
Department of Education and Child Studies at Leiden
University, the Netherlands. Prior to participation, all par-
ticipants provided full informed consent. A total of 106
participants (76 HFASD, 30 controls) enrolled in Dutch
post-secondary higher education participated in this study.

In the HFASD group, one multivariate outlier in the con-
trol group was excluded from analysis due to very high
z-scores on all measures (>2.5). Of the remaining partici-
pants in the HFASD group, 55% were enrolled in universi-
ties and 45% were enrolled in higher vocational education
(“HBO” in the Netherlands). Of the participants in the
control group, 89% were enrolled in universities and 11%
were enrolled in higher vocational education. Participants
ranged in age from 18 to 28 years (M=22.12, standard
deviation (SD)=2.28). Of the students in the HFASD
group, 67 were males (89%) and 8 were females (11%). Of
the students in the control group, 23 were males (82%) and
5 were females (18%). Young adults with HFASD were
recruited through “Stumass,” an assisted living program
for young adults with HFASD enrolled in higher education
where students with HFASD live together with other stu-
dents in so-called Stumass houses. In these houses, tutors
are available for planned and unplanned care during week-
days. The goal of Stumass is to reduce dropout rates in
education and increase independence among students with
HFASD. Young adults can only enter the Stumass program
when they obtain a clinical diagnosis of autism, based on
full agreement between two board-certified psychiatrists.
These Diagnostic and Statistical Manual of Mental
Disorders (DSM) diagnoses were retrieved according to
the Diagnostic Statistic Manual criteria (customary at the
time of referral) with semi-structured, DSM-focused inter-
views, observations, medical records, and structured ques-
tionnaires. Criteria for inclusion were (1) age between 18
and 28 years and (2) no axis I[I DSM diagnosis of mental
retardation (IQ <70) in childhood, and for the control
group, students from universities and higher vocational
education were included unless they reported having
received a formal psychiatric diagnosis during their life-
time. All young adults with HFASD attending the Stumass
project at that time (about 200 students) were invited to
participate in the study, and the students who were willing
to participate returned an informed consent to the investi-
gators. The questionnaires were bundled and sent to their
houses. The students in the control group were recruited
through mouth-to-mouth advertisement in the cities of
Leiden and Amsterdam. After signing the informed con-
sent, the questionnaires were sent to their homes with a
return folder enclosed. The HFASD individuals partici-
pated voluntarily, and control participants received a €10
reward voucher after they had returned the completed
questionnaires to the University of Leiden.

Measurements

QoL

Subjective QoL was assessed with a Dutch translation of
the Quality of Life Questionnaire (QoL-Q; Schalock and
Keith, 1993). According to Renty and Roeyers (2006),
the QoL-Q is a reliable and accurate tool for determining
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subjective QoL in individuals with ASD. The QoL-Q has
good psychometric properties with a test—retest coefficient
of 0.87 and Cronbach’s alpha of 0.90 for the total scale
(Schalock and Keith, 1993). The questionnaire yields data
regarding overall QoL with a composite score of four sub-
scales: satisfaction, competence or productivity, empower-
ment or independence, and social belonging or community
integration. Each subscale contains 10 items, scored on a
3-point Likert-type scale (1=very satisfied, 2=somewhat
satisfied, and 3 =not satisfied). The competence or produc-
tivity subscale was excluded since it consists of questions
about the job environment, and most young adults in the
HFASD group do not have paid employment. A total
score was calculated based on the subscales satisfaction,
empowerment or independence, and social belonging or
community integration. Higher scores indicate higher sub-
jective QoL.

Additionally, a short 7-item questionnaire, with a com-
posite rating on a 5-point scale (1=very dissatisfied and
5=well satisfied) of life satisfaction (QoL ;) was adminis-
tered. The questions concerned satisfaction about living
arrangements, education, physical condition, partner rela-
tionship, social relationships, state of mind (general mood),
and future perspectives (life prospects). An identical ques-
tionnaire has been used by Barneveld et al. (2014) in a
large clinical cohort of 408 Dutch participants. We used
exactly the same questions but modified the scale of the
rating from a 6-point scale to a 5-point scale. The internal
consistency (Cronbach’s alpha) of the QoL in this study is
good, with values of 0.78 for the control group and 0.75
for the autism group.

Current autism traits

ASD symptoms were measured with the Social
Responsiveness Scale for Adults (SRS-A; Constantino and
Todd, 2005). The SRS consists of 65 questions that map the
social shortcomings of the adult. The questionnaire com-
prises the scales social awareness, social communication,
social motivation, and autistic mannerisms and gives a total
score. The SRS-A subscale scores give an index of severity
of social deficits in the autism spectrum with higher scores
indicating more ASD traits. Internal consistency was found
to be highly acceptable in a German cohort with Cronbach’s
alpha ranging from 0.71 (typically developing participants)
to 0.89 (autism participants; Bolte, 2012), and the overall
test—retest reliability (Pearson’s r) for the SRS-A was found
to be 0.64 (Constantino and Todd, 2005).

EF

EF was assessed with the Dutch version of the Behavior
Rating Inventory of Executive Function for Adults
(BRIEF-A; Roth et al., 2005). Based on the original BRIEF,
the BRIEF-A is a self-report developed for adults, and it is
composed of 75 items with nine clinical scales that measure

various aspects of EF: Inhibit, Shift, Emotional Control,
Self-Monitor, Initiate, Working Memory, Plan/Organize,
Task Monitor, and Organization of Materials. Raw scores
are calculated for the clinical scales. Higher scores are
indicative of greater perceived impairment in EF. The reli-
ability of the BRIEF for children has been estimated with a
Cronbach’s alpha for internal consistency ranging from
0.80 to 0.98. Also, reliability based on test-retest is high for
both the scales and the indexes (Gioia et al., 2000).

Emotion processing

To assess emotion processing, the Dutch Bermond—Vorst
Alexithymia Questionnaire (BVAQ) was administered.
Alexithymia refers to a dysfunction in emotional aware-
ness (Morera et al., 2005; Vorst and Bermond, 2001). The
questionnaire consists of 40 questions with response pos-
sibilities on a 5-point scale from “fully applicable” to
“entirely not applicable.” The questions refer to five sub-
scales: the subscales emotionalizing and fantasizing repre-
sent an emotional component of alexithymia, and the
subscales identifying, analyzing, and verbalizing emotions
represent a cognitive component of alexithymia. Higher
scores indicate a higher propensity for alexithymia. The
reliability of this questionnaire is 0.85, and the question-
naire has proven valid in samples of Dutch students (Vorst
and Bermond, 2001).

Statistical analyses

All analyses were carried out in IBM SPSS version 22.
Differences in QoL, EF, emotion processing, and current
autism traits between the HFASD and control group were
tested using analysis of variance (ANOVA) with total
scores and multivariate ANOVA with the subscales as the
dependent variables and group as between-subjects factor.
Hierarchical regression analyses were conducted to exam-
ine which independent variables are the best predictors of
subjective QoL in the HFASD group. Alpha was set to
0.05, and following Cohen’s (2013) guidelines, effect sizes
(ESs) for group differences were defined in terms of small
(d=0.10), medium (d=0.30), and large effects (d=0.50).
A series of hierarchical regression analyses were con-
ducted, with the subtotal of the three QoL-Q subscales as
the dependent variable. Age and gender were entered in the
first step, followed by the centered variables of interest
(total EF and emotion processing) in the second step, and
to control for autism symptoms, this variable was entered
backward in the last step. Autism symptoms appeared to
have no significant impact on the model, so it was excluded
from both models in the results, and it is not reported in the
“Results” section. For emotion processing, a significant
positive correlation was found between the emotional com-
ponent of alexithymia and QoL in the HFASD group. The
correlation indicates that more problems with the emotional
component of alexithymia relate to higher QoL in this group
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Table I. Group characteristics.
Group comparison
HFASD (n=75) TD (n=28) t/x*F p
Gender, male, N (% in group) 67 (89) 23 (82) x2=0.956 (1) 0.51
Age, years, M (SD) 21.9 (2.3) 22.7 (2.2) T=-1.70 (l0l) 0.09
SRS-A total score, M (SD) 65.2 (21.9) 23.6 (12.6) F=90.13 <0.00**
Social awareness, M (SD) 18.2 (7.2) 70 (3.7) F=63.69 <0.00**
Social communication, M (SD) 21.6 (7.0 8.1 (5.3) F=69.41 <0.001**
Social motivation, M (SD) 13.8 (5.5) 5.1 3.2) F=61.5I <0.00**
Autistic mannerisms, M (SD) 1.6 (5.1) 3.5(34) F=59.80 <0.001**

SRS-A: Social Responsiveness Scale for Adults; HFASD: high-functioning
*p<0.001.

autism spectrum disorder; SD: standard deviation; TS: typically developming.
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(see Supplementary Table 1). However, in the control group,
no relation was found between these variables. Moreover,
there were no significant group differences for the emo-
tional component of alexithymia, so we decided to leave it
out of the regression analysis and to enter only the cognitive
component of emotion processing as a predictor of QoL.

Results

Participants

Data were missing in the HFASD group for the QoL-Q (3),
the QoL (3), the BRIEF-A (1), and the BVAQ (4), and no
data were missing for the control group. These cases were
excluded pairwise from the analysis. Sample characteristics
are reported in Table 1. There were no group differences in
sex and age. A significant group difference was found in

total autism traits between the HFASD group and the con-
trols (F=90.13, p <0.001), the differences on all subscales
of the SRS-A were significant at p <0.001. Individuals in
the HFASD group reported significantly more autism
symptoms.

QoL

Two outliers (one in the HFASD group and one in the con-
trol group) were detected for the QoL variable retrieved
from the QoL-Q, both reflecting low QoL. These outliers
were retained since the scores were not determined as a
result of recording, entry, or order of the questionnaires.
Mean scores and SDs on the subtests of the QoL-Q are dis-
played in Figure 1. A multivariate significant group differ-
ence for the subscales of subjective QoL was observed,
F(3, 96)=19.20, p<<0.001, indicating that young adults
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Table 2. QoL of young adults with HFASD as compared to controls.

HFASD (N=75) Controls (N=28) F p d
Living arrangements 4.08 (0.69) 3.89 (1.0) 5.01 0.365 0.22
Education 3.51 (1.06) 4.04 (0.79) 7.82 0.008* -0.57
Physical condition 3.25 (0.96) 3.68 (0.72) 3.82 0.036* -0.51
Relationship partner 3.03 (1.1T) 3.75 (1.08) 0.081 0.004* -0.66
Social relationships 3.33 (0.89) 4.36 (0.83) 1.15 <0.001%* -1.20
State of mind 3.57 (0.84) 4.21 (0.74) 1.13 0.001* -0.81
Future perspective 3.47 (0.90) 4.07 (0.66) 9.59 <0.00 I+ -0.76

Qol: quality of life; HFASD: high-functioning autism spectrum disorder.
*p < 0.05; *p < 0.001.

40 emotional component
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mASD 2296 18.75
B controls 2311 21.15

*
ok
25
20
15 -
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0 -

Identifying Verbalizing Analyzing
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15.04 21.59 16.70

cognitive component

Figure 2. Means scores on the subscales of the BVAQ questionnaire in the HFASD and the control group. Error bars are derived
from the individual standard deviations for each group. Higher scores indicate more emotion processing problems.

*p < 0.05; **p < 0.001.

with HFASD rate their QoL lower than young adults with-
out HFASD. Subsequent univariate analyses showed differ-
ences on all QoL-Q subscales with p<<0.001. For total
subjective QoL, young adults with HFASD (M=68.81,
SD=8.19) scored significantly lower than controls
(M=81.18,SD=4.88), F(1,98)=56.02,p<0.001, d=1.84.

According to the QoL,,, HFASD individuals were sig-
nificantly less satisfied than controls on all measures
(P <0.05; d,ye: —1.20 to —0.51), except for satisfaction of

living arrangements (d=0.22; Table 2).

Emotion processing

Mean scores and SDs for the HFASD (n="71) and the con-
trol group (n=28) on the subtests of the BVAQ are pro-
vided in Figure 2. A significant multivariate effect indicated
that young adults with HFASD reported significantly more
problems with emotion processing than controls, F(5,
92)=3.37, p <0.05. Next, univariate analysis revealed sig-
nificant group differences only for the subscales verbaliz-
ing and identifying at p<<0.05. The HFASD group
(M=65.90, SD=15.70) overall reported more problems
with the cognitive component of alexithymia than controls
(M=54.07, SD=14.34), F(1, 99)=11.96, p=0.001,

d=0.79, but no significant group differences were found
for the emotional component of alexithymia.

EF

Mean scores and SDs for the HFASD (n="74) and the con-
trol group (n=28) on the BRIEF-A subscales are provided
in Figure 3. A multivariate significant group difference
was found for the different aspects of EF, indicating that
young adults with HFASD reported more behavioral EF
problems than controls, F(10, 91)=5.04, p<0.001. The
differences on all BRIEF subscales were significant at
p<0.05, except for the subscales “Inhibit” (p =0.12) and
“Organization of Materials” (p =0.07). For total EF, young
adults with HFASD (M=128.51, SD=18.65) scored sig-
nificantly higher than controls (M=105.64, SD=16.68),
F(1,101)=32.30, p<0.001, ES (d)=1.29.

Predictors of QoL in HFASD

The model with BRIEF total score added in the second
step was statistically significant in explaining subjective
QoL, F(2, 74)=6.71; p<0.001, with 22.1% of variance
in subjective QoL explained (Table 3). Adding autism
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Table 3. Summary of hierarchical regression analysis for
variables predicting subjective QoL (N=75).

Table 4. Summary of hierarchical regression analysis for
variables predicting subjective QoL (N=75).

Predictor variables Qutcome measures

Predictor variables QOutcome measures

R2 AR? B SEB B Rz AR? B SEB B

Step | Step |
Age 0.13 0.13* -1.26* 039 -0.36 Age A3 .13*% =126 039 -0.36
Gender 047 285 -0.02 Gender 47 2.85 .02

Step 2 Step 2
Age 022 0.13* -092* 038 -0.26 Age 39 26% -0.77% 037 -022
Gender 097 270 0.04 Gender -2.80 298 -0.11
Total EF -0.14* 0.05 -0.32 Inhibit -0.01 040 -0.01
Emotion processing? -0.10 006 -0.20 Shift -1.37% 043 -0.43
QoL quality of life: SE dard F e function Emotional Control -024 023 -0.13
Sotql e S sevdrd o o bnctons el Monir
Age, total EF, and emotion processing were centered at their means. Initiate -040 044 -0.16
2Cognitive component of the BVAQ. Working Memory -0.25 040 -0.09
*p < 0.05. Plan or Organize 0.07 047 0.03
Task Monitor 020 049 0.05

symptoms did not improve the regression models, so it
was excluded as a predictor from both models. In the
final model, age and EF were statistically significant,
with EF recording a higher beta value (§=-0.32, p <0.05)
than age (f=-0.26, p <0.05). The cognitive component
of alexithymia was not a significant predictor (5=-0.20,
p=0.07).

Subsequently, regression analyses were performed to
explore individual contributions of subscales of EF. The
model with subscales of the BRIEF-A accounted for 38.6%
of the variance in subjective QoL (Table 4), F(11,
74)=3.60, p=0.001, with significant independent effects
of the subscales Shift (f=—0.43, p<<0.05) and Self-
Monitor (#=0.29, p <0.05). Plotting of the raw data indi-
cated that for both subscales, more problems were
associated with lower QoL.

Organization of Materials -020 034 0.03

QolL: quality of life; SE: standard error.

Age, Inhibit, Shift, Emotional Control, Self-Monitor, Initiate, Working
Memory, Plan or Organize, Task Monitor, and Organization of Materi-
als were centered at their means.

*p < 0.05.

Discussion

This study investigated QoL, EF, and emotion processing
in a sample of young adults with HFASD enrolled in post-
secondary higher education. Our findings confirmed that
these individuals experience a greatly reduced subjective
QoL compared to typically developing peers. They
reported to be less content in important qualitative aspects
of their lives, such as their physical condition, relation-
ships, and state of mind. In addition, individuals with
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HFASD reported more problems in self-regulating skills
(i.e. EF and emotion processing). Of these two skills, only
EF was a significant predictor of subjective QoL in
HFASD, such that more problems in daily EF were related
to a lower QoL.

Several conclusions can be drawn from our study. The
finding that subjective QoL is lower for young adults
with HFASD than for controls is in line with previous
claims that QoL in ASD is impaired across the lifespan
(Van Heijst and Geurts, 2014). This highlights the fact that
ASD is a neurodevelopmental condition with profound
effects on QoL, even in those individuals who are
high functioning. Furthermore, the findings concerning
impaired emotion processing in young adults with HFASD
are consistent with earlier studies (Berthoz and Hill, 2005;
Hill et al., 2004) suggesting that adults with ASD often
show a specific form of alexithymia characterized by
impairments in the cognitive rather than the affective
domain. This corresponds to Bermond’s type II alexithy-
mia: a normal to high degree of conscious awareness of
emotional arousal, accompanied by fewer cognitions about
the emotional arousal (Vorst and Bermond, 2001). The
findings in this study suggest that young adults with
HFASD may process emotions in an idiosyncratic manner.
This is in line with the suggestion by Hill et al. (2004)
that potential problems with mentalizing or an underlying
theory of mind deficit may lead individuals with ASD to
focus more on external events rather than formulating and
thinking about their inner emotional experiences. We
believe that these impairments in the cognitive domain of
emotion processing may have an important influence on
social engagement. Not being able to comment once own
feelings might lead to less positive social interactions,
which in turn prevents learning from social environments
due to lack of experience with the social world (Pelphrey
etal., 2011). In order to further understand underlying
mechanisms of difficulties in social engagement, we think
that studying the role of autonomic nervous system in reg-
ulation of arousal is a promising direction.

With respect to EF, we found that young adults with
HFASD report more difficulties in most aspects of behav-
ioral EF (e.g. planning, working memory, and cognitive
flexibility), but no differences were found for inhibition
between the autism group and typically developing peers.
In earlier studies using procedural EF tasks, such as
the Stroop or Go or No Go task, mixed results were found
for inhibition in ASD (Hill, 2004), and it appears that
response inhibition is intact in HFASD because of the use
of compensatory mechanisms (O’Hearn et al., 2008).
Conjointly, we conclude from these findings that indi-
viduals with HFASD appear to experience fewer problems
in inhibitory behaviors, relative to other daily EF-related
demands.

Regarding the predictive capacity of self-regulation
skills for subjective QoL, we found that more problems

with EF, but not poor emotion processing skills, predicted
lower subjective QoL in young adults with HFASD. This
association between EF and QoL corroborates previous
findings in children with ASD (De Vries and Geurts,
2015). By zooming in on different aspects of daily EF, we
were able to detect two function-specific correlations with
subjective QoL. First, increased problems with flexibility
significantly predicted lower subjective QoL. Earlier cog-
nitive behavioral studies with tasks such as the Wisconsin
Card Sorting Task to measure flexibility in children with
ASD have shown incongruent results, with some reporting
deficits in cognitive flexibility (Hill, 2004; Kenworthy
et al., 2005). However, these deficits seem primarily task
dependent and not related to everyday inflexible behaviors
(Geurts et al., 2009). The finding of impaired QoL in rela-
tionship to reduced flexibility in this study seems to cor-
respond with the often reported difficulties of young adults
with ASD, for example, in school interactions with peers
and teachers in dynamic classroom situations. Feeling that
you cannot keep up with these requirements in young
adulthood may have a significant impact on the experi-
enced self-confidence, feelings of competence, and satis-
faction. Second, the other significant aspect of EF as a
predictor of QoL in the HFASD group is self-evaluation.
This subscale of the BRIEF-A measures awareness of
one’s own social behavior and the potential effect on other
people. From our data, it appears that increased problems
with self-evaluation may also relate to lower subjective
QoL. Hence, problems with flexibility, behavioral moni-
toring, and restricted awareness of the consequences of
one’s own behavior for others lead to lower QoL in young
adults with HFASD. The cognitive component of alexithy-
mia did not significantly predict subjective QoL in HFASD,
but there was a statistical trend in the expected direction,
that is, that fewer cognitions about emotional arousal lead
to lower subjective QoL in HFASD. However, according
to our results, EF deficits may play a more prominent role
in explaining subjective QoL. This is in line with a study
done by Jahromi et al. (2013) where the researchers con-
cluded that executive function explained differences in
emotion regulation beyond the contribution of other self-
regulation components in children with HFASD.

An unexpected finding in this study was the negative
relationship between age and subjective QoL in the autism
group. In a large study on health-related QoL, Kuhltau
et al. (2010) found a negative relationship between age and
QoL in children (2- to 17-year-olds) with ASD. In contrast,
a recent meta-analysis by Van Heijst and Geurts (2014)
reported that age did not have an effect on QoL in ASD. An
explanation for this might be that the questionnaire for
subjective QoL (QoL-Q) used in this study is different
from the World Health Organization Quality of Life
(WHOQOL)-BRIEF version used in other studies con-
cerning QoL in young adults with ASD (Jennes-Coussens
etal., 2006; Kamio etal.,, 2012; Kamp-Becker et al.,
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2010). The WHOQOL aims to measure health-related QoL
and not subjective QoL like the QoL-Q. Additionally, neg-
ative relationships with age were also observed in this
study for EF and emotion processing. We speculate that
these findings may reflect an increasing awareness of sub-
jective (dis-)functioning with age during young adulthood.
As such, this study highlights a potential developmental
impact of impaired self-regulation due to ASD symptoms
and the importance of interventions for children and ado-
lescents with ASD.

Interestingly, young adults with HFASD showed higher
satisfaction in living arrangements compared to the control
group. An explanation might be that the living circum-
stances of the Stumass houses provide the young adults
with HFASD a safe, controllable environment that makes
them value this part of their lives more positive than con-
trols do. The Stumass houses provide tutors to support liv-
ing needs, and the buildings are chosen or adapted to take
into account common autism traits such as oversensitivity
and need for functionality. In line with results of earlier
research into support for individuals with ASD (Kamp-
Becker et al., 2010; Renty and Roeyers, 2006), we empha-
size the importance for individuals with ASD to live in an
environment where support is readily available.

This study has some important limitations. The use of
only self-report may be a double-edged sword. While it
provides a unique insight in the personal view of young
adults with ASD on their functioning and QoL, it is also
known that individuals with ASD have difficulties in ver-
balizing their own feelings. Specifically, for emotion pro-
cessing, self-report might not be an optimal way to gather
data in an autism sample. Also, the fact that all measures
were filled out by the same person increases the chance to
find relations between measures. Second, verbal abilities
and IQ were not directly assessed in this study. However,
students in the Netherlands are only admitted to higher
education with a diploma of the highest levels of second-
ary education or to have completed the first year of mid- to
high-level tertiary education. For a student to advance to
these levels of education they are required to master high
levels of verbal skills and generally assumed to have
above-to-high 1Q. Another limitation is that only two
potential important predictors of QoL or aspects of self-
regulation in young adults with HFASD were studied.
Other factors such as temperament, presence of comor-
bidities, or academic success may be equally impaired and
influence overall QoL. However, measuring all these fac-
tors requires a much larger number of subjects to provide
meaningful and replicable results.

To further understand self-regulation in ASD, there are
promising new insights from studies investigating under-
lying neurobiological mechanisms. For example, evidence
from pediatric samples suggests that cardiac response and
regulation in social-emotional situations in ASD may
deviate from children with mental disabilities, psychiatric

disorders, and normal controls (Corona etal., 1998;
Porges, 2003; Vaughan Van Hecke et al., 2009). The aber-
rant physiological reactions in individuals with ASD could
lead to inadequate behavioral reactions or coping mecha-
nisms. These and other findings await further replication
in high-functioning and adult samples to indicate whether
such fundamental disturbances affect self-regulating
behavior across the autism spectrum and the lifespan. The
current findings provide additional rationale to follow this
lead.

To conclude, this study of young adults with HFASD
adds to the growing body of evidence that QoL is impaired
throughout the entire lifespan in ASD, even in individuals
with high IQ and educational attainment. Based on our
findings that EF deficits can predict level of subjective
QoL, early personalized treatment initiatives are recom-
mended to target EF skills to improve QoL for individuals
with HFASD. Neurofeedback treatment has shown
improvements in executive control in children with ADHD
(Coben etal.,, 2010) and ASD (Kouijzer et al., 2009).
Specifically, for improving cognitive flexibility in indi-
viduals with ASD, virtual reality training seems a promis-
ing new option (Parsons and Mitchell, 2002). For thinking
and talking about emotions, emotion regulation training
such as cognitive behavioral therapy (CBT) could be use-
ful (Scarpa and Reyes, 2011). Future clinical initiatives
should focus on EF and emotion processing in order to
improve QoL in ASD. This may help in the development
of specific training in EF and forms of emotion regulation
for young adolescents with autism, who have a high level
of cognitive functioning.
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