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Abstract

Social communication and executive functioning challenges as well as co-occurring anxiety/depression may make acquir-
ing the skills needed to manage daily life tasks difficult for diploma-track autistic youth, thus limiting their participation in
adult roles. This study describes the associations between executive function, social communication skills, and internalizing
behaviors on task management in academically capable autistic adolescents (n=46) using multiple regression with mediator
analysis. The three predictors and youth age explained a moderate amount of variance in task management. Metacognition
mediated the effect of social communication skills and internalizing behaviors on task management. Relations between
underlying factors that influence self-management of daily life tasks are complex, supporting the need for multifaceted

assessment and intervention approaches for academically capable autistic youth.
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The transition from high school to adulthood tradition-
ally involves youth taking on new roles in the contexts of
employment or education. To do so successfully, youth
must not only have necessary academic skills, but also the
ability to manage the life tasks essential to meeting societal
expectations in their new roles. Managing daily life tasks
includes organizing activities into effective sequences, moni-
toring task performance, and making necessary adjustments
to carry out tasks, all while adapting to changing contexts
for task performance (Kao et al., 2015). Examples of these
daily tasks include planning and following a weekly sched-
ule, managing routine health appointments, paying bills on
time, and informing one’s employer that they will be late
or absent. For many youth, taking on the responsibility for
daily life tasks begins in early childhood and naturally and
gradually shifts from caregivers to the youth over a period
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of years, with a significant portion of the shift culminating
in late adolescence (Kao et al., 2021; Rogoff, 2003). Self-
management of essential life tasks required for adult roles
is typically learned through informal learning experiences
throughout childhood and this learning continues as young
adults undertake new roles in employment and education
(Rogoft, 2003).

Difficulty acquiring the skills needed to manage life tasks
creates challenges to achieving employment, education,
and independent living outcomes (Anderson et al., 2018).
Accordingly, difficulty managing life tasks may partially
explain the observed discrepancy in academic abilities and
poor “traditional” outcomes for academically capable autis-
tic! youth who graduate with a regular high school diploma
(diploma-track autistic youth). Diploma-track autistic youth
are at risk of not achieving traditional adult outcomes com-
mensurate with their potential, such as completion of a
post-secondary education degree or gainful employment,
and have poor outcomes in the areas of relationships, inde-
pendent living, and mental health (Howlin & Magiati, 2017;
Roux et al., 2015).

Self-management of daily life tasks has been identified
in the qualitative and quantitative literature as a potential
explanation for the challenges autistic youth may face upon
! Identity first language used per Kenny et al. (2016)
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entering adulthood roles. In a qualitative study of the experi-
ences of autistic youth and their parents during the transi-
tion to adulthood authors summarized this challenge: “The
unpredictability of transitioning into new environments was
particularly stressful for many of the adolescent participants.
Caregivers and adolescents reported difficulties with youth
adapting to the changes of entering adulthood and manag-
ing multiple responsibilities.” (First et al., 2016, p. 227). In
other qualitative accounts, parents of autistic youth shared
that youth need services and supports to learn life skills in
addition to education and employment skills (Anderson
et al., 2018). For example, parents wanted counselors or job
coaches to facilitate their youth’s ability to manage daily life
tasks such as communicating with employers about medical
needs, paying bills, managing laundry, or grocery shopping
and meal preparation (Anderson et al., 2018; First et al.,
2016; Morrison et al., 2009). Indeed, challenges with daily
living skills among autistic youth have been well established
and deficits increase with age compared to typically develop-
ing peers (Bal et al., 2015; Duncan & Bishop, 2015).

There are likely many underlying factors that influence an
autistic individual’s acquisition of the ability to self-manage
life tasks including their profile of autistic characteristics,
co-occurring conditions, educational experiences, societal
expectations, and birth order, as well as influences from par-
enting approaches and societal expectations. In the present
study we focus on three factors that are hypothesized to be
associated with self-management of daily life tasks: social
communication skills, internalizing behaviors, and executive
functioning. Impairments in social communication skills are
part of the DSM-5 diagnostic criteria for autism spectrum
disorder (American Psychiatric Association, 2013). Autis-
tic individuals may demonstrate reduced social-emotional
reciprocity, differences in nonverbal communication used
for social interaction, and/or difficulties adjusting behavior
to suit various social contexts. Internalizing behaviors, such
as withdrawal, anxiety, and depression commonly co-occur
in adolescents and young adults with autism (Bauminger
et al., 2010). Incidence rates for anxiety and depression
among autistic young adults is greater than 50% (Kirsch
et al., 2020).

Lastly, autistic individuals often demonstrate challenges
with executive functioning (EF; American Psychiatric Asso-
ciation, 2013; Hill, 2004; O’Hearn et al., 2008). Executive
functions (i.e., higher order cognitive processes, including
working memory, planning, flexibility, and organization,
that support problem-solving and behavioral regulation;
Diamond, 2013) play a key role in initiation, time manage-
ment, organization, and problem solving needed to manage
daily life tasks (Hume et al., 2014; Tarazi et al., 2007). Stud-
ies of EF in autistic youth differentiate between lab-based
measures of EF and rating scale measures of EF in which
EF abilities are assessed within the context of real-world

@ Springer

scenarios (Soto et al., 2020). While findings from lab-based
measures of EF in autistic youth are somewhat conflict-
ing (Kenworthy et al., 2008; Wallace et al., 2016), studies
that have used measures of EF as they are implemented in
everyday, real-world settings (such as the Behavior Rating
Inventory of Executive Function (BRIEF; Gioia et al., 2000;
Granader et al., 2014) consistently show that autistic youth
experience EF challenges. These challenges persist after
controlling for the impact of intelligence quotient (Gardiner
& larocci, 2018; Gilotty et al., 2002; Pugliese et al., 2015;
Wallace et al., 2016). Furthermore, Rosenthal et al. (2013)
reported that the discrepancy in metacognitive EFs (i.e.,
planning, initiating, using working memory, organizing and
monitoring task performance) in autistic youth compared to
their peers widens as they enter adolescence. Impairments
in metacognitive EFs make it difficult for youth to negoti-
ate common situations they face when engaging in daily
tasks such as planning and sequencing multi-step actions or
adjusting their plan when something unexpected happens
(Gardiner & Iarocci, 2018; Hume et al., 2014; Pugliese et al.,
2015).

Prior research has explored the relations between different
combinations of EF, social communication skills, internal-
izing behaviors and daily functioning. Poor metacognition
has been shown to be negatively related to daily functioning
in autistic youth (Pugliese et al., 2016; Wallace et al., 2016).
In particular, metacognitive behaviors were predictive of
current (Pugliese et al., 2015) and future adaptive behavior
in autistic youth after controlling for age and intelligence
quotient (Pugliese et al., 2016). Wallace et al. (2016) found
that metacognition was associated with adaptive behavior
in autistic adults. Notably, this relationship was partially
mediated by ADHD symptoms. Social communication skills
and internalizing behaviors have also been associated with
decreased ability to self-manage daily life tasks by autistic
youth (Hill et al., 2015; Kraper et al., 2017). Kraper et al.
(2017) found that higher levels of anxiety and poor social
functioning were related to adaptive behavior challenges
for transition-aged autistic youth without intellectual dis-
ability. Likewise, Duncan and Bishop (2015) found social
communication was significantly associated with daily living
skills in autistic adolescents without intellectual disability.
Interestingly, internalizing behaviors were not significantly
associated with daily living skills in this sample.

There also is evidence that poor social communication
skills and internalizing behaviors are associated with EF in
autistic youth (Andersen et al., 2015; Bertollo et al., 2020;
Gardiner & larocci, 2018; Hollocks et al., 2014; Pugliese
et al., 2015, 2016; Wallace et al., 2016). While the litera-
ture provides little empirical guidance on the directions
of these associations, one theory is that EF (specifically
metacognition) impacts social communication skills via
deficits in theory of mind in autistic individuals (Baraka
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etal., 2019; Hughes & Leekam, 2004; Leung et al., 2016).
In addition, the attentional control theory of anxiety pos-
tulates that anxiety results, in part, from reduced cogni-
tive flexibility and ability to shift attention (Eysenck et al.,
2007). Executive functioning theory in autism suggests
that characteristics of autism arise from EF deficits (Hill,
2004), as autistic individuals “have problems with exerting
effortful control when they need to deal with novel, com-
plex, or ambiguous situations in everyday life”” (Goldstein
etal., 2014, p. 122). The relations between these underly-
ing factors and self-management of daily life tasks are
clearly complex. Accordingly, in this study we will explore
the relations between social communication skills, inter-
nalizing behaviors, EF, and self-management of daily life
tasks together to better understand how the factors inter-
relate to influence youth’s behavior.

Most of the existing research in this area uses tradi-
tional measures of adaptive behavior as a proxy for daily
functioning (e.g., Duncan & Bishop, 2015; Pugliese et al.,
2015, 2016; Wallace et al., 2016). The construct of adap-
tive behavior is defined as “conceptual, social and practical
skills performed by people in their everyday lives” (AAIDD,
2010, p. 4). Traditional measures operationalizing adaptive
behavior encompass many skills and abilities, ranging from
discrete functional skills to complex tasks taking place
within varying contexts (Gleason & Coster, 2012). As such,
the design of measures of adaptive behavior that are widely
used in research make it difficult to distinguish task-level
challenges from problems acquiring discrete skills (Gleason
& Coster, 2012) and limits our ability to focus an evalua-
tion specifically on the area of suspected deficit for diploma-
track autistic youth: the youth’s performance of the complex
self-management tasks needed to meet the responsibilities
of adult roles.

Measures that focus specifically on the ability to self-
manage daily life tasks provide a more targeted approach
to understanding the areas of challenge for many diploma-
track autistic youth. For example, the authors of the Pediat-
ric Evaluation of Disability Inventory—Computer Adaptive
Test (PEDI-CAT; Haley et al., 2012) conceptualized this
distinction in the design of the measure. The Responsibil-
ity domain of the PEDI-CAT captures the construct of self-
management of daily life tasks separately from more dis-
crete daily activities, social/cognitive, and mobility skills
domains. The four distinct content domains were supported
by factor analysis in a mixed sample of 2205 young peo-
ple (ages 0-21) with and without disabilities (Haley et al.,
2011). The specific focus of the PEDI Responsibility domain
(PEDI:R) on managing complex life tasks allows us to build
on and extend what is already known from studies using
traditional adaptive behavior measures by refining our inves-
tigation of where autistic youth experience activity perfor-
mance difficulties.

Drawing on the aforementioned body of work using adap-
tive behavior measures, theories of how youth learn to man-
age daily life tasks (Rogoff, 2003), and a task analysis of the
underlying requirements for carrying out the tasks needed
to meet the responsibilities of adult roles, we hypothesized
that social communication skills, executive functioning, and
internalizing behaviors would impact one’s ability to self-
manage daily life tasks. For example, executive functions
support one’s ability to plan, follow through, and problem
solve challenges that arise during complex task sequences
such as those needed to manage life tasks. Internalizing
behaviors are theorized to impact executive functioning and
daily functioning via attentional control theory (Eysenck
et al., 2007) and are associated with poorer outcomes in
adulthood for autistic individuals (Gotham et al., 2015).
Lastly, social communication skills are relevant both for
learning the skills needed to carry out daily life tasks (i.e.,
youth learn new skills through social learning and guided
participation by adults in their environment; Bandura, 1977;
Rogoff, 2003) and when interacting with others in the com-
munity in order to execute the tasks needed to self-manage
adulthood responsibilities.

Finally, many previous investigations in this area have
focused on autistic youth or young adults across the full
autism spectrum. In this study we explore the specific sub
population of autistic youth who are on track to graduate
with regular high school diplomas. This population is poten-
tially unique in that graduation with a high school diploma
may carry the expectation that these youth will fully partici-
pate in typical adult environments (at work, post-secondary
education, or living independently). As such, the demands
for self-management of daily life tasks in adulthood may
be higher in this group, making it increasingly important to
understand potential contributing factors to the development
of these abilities.

The present study had three aims: (a) demonstrate the
variability in ability to self-manage daily life tasks (SMDLT)
in diploma-track autistic youth; (b) test the associations
between EF, social communication skills, and internalizing
behaviors and SMDLT (measured by the PEDI:R) in this
population; and (c) explore if EF mediates the associations
of social communication skills and internalizing behaviors
on SMDLT in this population.

Methods

Participants

Autistic youth and parent dyads (n=46) were recruited for
the study through (1) schools and school districts provid-

ing special education services to high school students with
autism, (2) directly through parents via local and regional
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parent autism advocacy and support groups using emailed
letters and informational flyers or postings on internet sites
and listservs, and (3) through community groups provid-
ing services for high school students with autism. Inclusion
criteria were: current high school student (age 14-20 years
old) with prior diagnosis of autism by a professional and
current or past receipt of special education services under
the autism disability category (Individuals with Disabilities
Education Act, 2004), and expectation of graduation with a
regular high school diploma, per parent report. History of
symptoms consistent with an autism diagnosis were verified
by a Lifetime form of Social Communication Questionnaire
(Rutter et al., 2003) score of 15 or higher (administered dur-
ing a phone screen). Exclusion criteria were: expectation of
graduation with a high school completion certificate, intel-
lectual disability, or major physical limitation, per parent
report. When available, Individualized Education Programs
(IEPs) were used to confirm that youth met criteria for 40
participants (87%). IEPs were not available for six partici-
pants (13%). Three families did not provide permission for
the research team to contact the school for a copy of the
student’s IEP, two students did not have an IEP, and in one
instance the research team was unable to get in contact with
the student’s school in order to obtain their IEP.

Demographic characteristics of parents and youth are
reported in Table 1.

Most parents and youth identified as white, lived in sub-
urban communities, and most parents (80%) had at least a
bachelor’s degree. Autistic youth were primarily male (76%)
and most had co-occurring conditions per parent report,
including anxiety disorder (76%), ADD/ADHD (67%),
depression (46%), and learning disability (41%).

Data Collection Procedure

Ethical approval for the study was obtained by the Institu-
tional Review Board at Boston University. All youth and
parents provided informed consent (or assent for youth
younger than 18 years old) prior to completing study proce-
dures. Parents and youth provided data on youth’s internaliz-
ing behaviors, social communication skills, and EF through
a combination of assessments administered online or mailed
paper forms. After completing the mailed and online assess-
ments, the parents completed an assessment of youth’s abil-
ity to self-manage daily life tasks that was administered over
the phone using online screen share.

Measures
Youth and parent demographic characteristics including age,
gender, race and ethnicity, community type, parent level of

education, and youth co-occurring conditions were collected
via online survey in addition to the following four measures.
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Pediatric Evaluation of Disability Inventory—Computer
Adaptive Test—ASD: Responsibility domain; PEDI:R (Haley
etal.,, 2012)

The PEDI:R is a parent-report scale measuring youth’s
ability to organize and manage daily life tasks, including
planning, flexibility, and ability to respond to environmen-
tal and social cues and generate strategies to achieve goals.
The Responsibility domain includes items such as Inform-
ing home, school, or work when he or she will be late or
absent; locating needed services or supports (e.g. finding a
community program or repair business); tracking spending
and managing money,; maintaining cleanliness and upkeep
of living space; and making healthy choices to maintain
health and well-being. Items are rated on a five-point scale
quantifying the extent to which an individual relies on envi-
ronmental supports or help from others to carry out complex
tasks (from ‘adult/caregiver takes full responsibility for the
task’ to ‘child takes full responsibility for the task’). This
rating scale provides more nuanced information about how
that individual uses supports to enable functioning in their
typical daily contexts (Dunn, et al., 2009; Kao et al., 2015;
Kramer et al., 2012). T-scores range from 0 to 100 (M =50,
SD =10) with high scores indicating that youth takes more
responsibility for managing their daily life tasks compared
to same age peers. The PEDI has been validated specifically
for use with adolescents with autism (Kramer et al., 2012).
Using the PEDI:R in a study of 125 youth with autism with-
out intellectual disability, 46% of the sample fell in the sig-
nificantly delayed range on the PEDI:R and an additional
40% of youth were in the borderline delayed range (Munsell
& Coster, 2020). Notably, 61% of youth age 18 and older
were significantly delayed, compared to 38% of youth age
14-17, indicating that older youth experience a greater dis-
crepancy in ability to self-manage daily life tasks compared
to peers.

Behavior Rating Inventory of Executive Function, Adult
(Gioia et al., 2000) and Behavior Rating Inventory

of Executive Function, Second Edition (Gioia et al., 2015):
Metacognition Index; BRIEF:MI

The BRIEF is a parent report scale measuring executive func-
tioning in everyday contexts. The metacognition index (MI)
consists of five subscales: initiate, working memory, plan/
organize, task monitor, and organization of materials. Items
are rated on a three-point scale of the extent to which a behav-
ior has been a problem in the past month (never, sometimes,
often). T-scores range from 0 to 100 (M =50, SD=10) with
high scores indicating more executive function problems.
The BRIEF has good internal consistency with alpha coeffi-
cients ranging from 0.80 to 0.98 for the clinical scales and the
index scores (Roth et al., 2005). Evidence of convergent and
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Table 1 Demographic characteristics of students and parents

Parents % (n)
Age, M M=489 (SD=5.32)
Gender, female 97.8% (45)
Race
White 84.8% (39)
Two or more races 8.7% (4)
Asian 6.5% (3)
Hispanic/Latinx 4.3% (2)
Highest level of education completed
High school graduate 2.2% (1)
Some college or two year college degree 17.4% (8)
Four year college degree 37.0% (17)
Graduate degree 43.5% (20)
Relationship to child
Biological mother 95.7% (44)
Adoptive mother 2.2% (1)
Biological father 2.2% (1)
Community
Suburban 73.9% (34)
Urban 23.9% (11)
Rural 6.5% (3)
Students % (n)
Age, M M=17.75 (SD=1.00)
Gender, male 76.1% (35)
Race
White 78.3% (36)
Two or more races 10.9% (5)
Asian 8.7% (4)
Native Hawaiian or other Pacific Islander 2.2% (1)
Hispanic/Latinx 6.5% (3)
Co-occurring conditions
Anxiety disorder 76.1% (35)
ADD/ADHD 67.4% (31)
Depression 45.7% (21)
Learning disability 41.3% (19)
Obsessive—compulsive disorder 15.2% (7)
Bipolar disorder 10.9% (5)
Oppositional defiant disorder 6.5% (3)

discriminant validity has been reported in many populations
including autism (Gioia et al., 2000). Parents of youth under
the age of 17 in this study received the BRIEF-2, all other
participants completed the BRIEF-Adult version.

Adult Self Report (Achenbach & Rescorla, 2003) and Youth
Self Report (Achenbach & Rescorla, 2001): Internalizing
Behavior Subscale; IB
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Fig. 1 Mediation model.
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The internalizing behavior subscale (IB) of the Adult and
Youth Self Report measures is a self-report scale meas-
uring youth’s internalizing symptoms. It consists of three
subscales: anxiety/depression, withdrawn behavior, and
somatic complaints. Items are rated on a three-point scale
on the extent to which behaviors describe themselves (not
true, somewhat true, very true). T-scores range from O to
100 (M =50, SD=10) with high scores indicating more
internalizing behaviors. The Adult and Youth Self Report
measures have good internal consistency, with alphas above
0.70 (Achenbach & Rescorla, 2003), and have been shown to
be valid measures of emotional and behavioral disorders in
autistic individuals (Pandolfi et al., 2011). Youth under the
age of 17 in this study received the Youth Self Report, all
other participants completed the Adult Self Report.

Communication Checklist—Adult; CCA (Whitehouse &
Bishop, 2009)

The CCA is designed for adults (ages 17+) with develop-
mental disabilities including individuals with subtle com-
munication difficulties, such as autism and specific language
impairment (Whitehouse et al., 2010). It is a parent-report
scale measuring aspects of youth’s social communication
skills including social engagement, pragmatic skills, and
structural language. Seventy items are scored on a three-
point scale of frequency of behavior (from ‘less than once
a week or never’ to ‘several times a day or always’). Raw
scores range from O to 140 with higher scores indicating
more social communication problems. Raw scores were used
in this analysis in order to capture the full extent of variabil-
ity in CCA scores across participants.

Data Analysis
All statistical analyses were conducted using SPSS Statis-
tics, Version 27 (IBM Corp., 2020). Descriptive analyses

of mean, range, or frequencies were calculated to describe
participant and student characteristics and PEDI:R scores.
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Pearson’s correlations were performed to assess the bivari-
ate relationships between the dependent variable (PEDI:R)
and four independent variables (CCA, IB, MI, youth age).
All variables met the skew and kurtosis criteria for normal
distribution and thus were treated as continuous variables.
Results of the correlation analyses informed mediation
models.

Regression Analyses

Multiple linear regression analysis was performed to evalu-
ate the associations between the dependent variable (ability
to self-manage daily life tasks; PEDI:R T-score) and inde-
pendent variables. Four independent variables were entered
in one step into the regression analysis: youth age, communi-
cation ability (CCA raw score), metacognition (MI T-score),
and internalizing behaviors (IB T-score).

Mediation Analyses

Mediation analyses can expose instances where the rela-
tionship between the independent (X) and dependent (Y)
variable is influenced through a third, mediator (M) vari-
able (Baron & Kenny, 1986). We used Baron and Kenny’s
(1986) approach to testing mediation through a series of lin-
ear regression analyses (Fig. 1) using the PROCESS macro
for SPSS, version 3.5.3 (Hayes, 2012).

First, we tested for significant associations between the
independent variable (e.g., social communication) X and
Y self-management of daily life tasks (path c) and X the
independent variable and M metacognition (path a). Then
we estimated path b by testing the association between M
metacognition and Y self-management of daily life tasks,
controlling for X the independent variable. Finally, path ¢’
was compared to path c to determine the extent of media-
tion. In light of our small sample size, our analysis focused
on effect sizes and confidence intervals. We also tested the
robustness of the mediation estimation using Preacher et al.
(2008) bootstrap procedure.
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Table 2 Pearson correlations

. ) Self-management of Age Internalizing Metacogni-
between variables daily life tasks (PEDL:R) behaviors (IB)  tion (MI)
Age —.449%*
Internalizing behaviors (IB) —.440%* .086
Metacognition (MI) —.571%*% 206 413%*
Social communication (CCA)  —.400%* 152 .269 S01%*
**p <0.01 (2-tailed)
Tab|e3 Regress.ion of 5 SE Std. 8 95% CI »
independent variables on self-
management of daily life tasks LL UL
Intercept 88.01 17.66 52.16 123.85 <.001
1B -.11 .08 -.17 -.27 .06 214
MI -.27 .09 —44 —.46 —.08 .006
CCA —.04 .04 —-.15 -.11 .04 317
Age -1.73 .98 -.22 -3.72 23 .086
Dependent variable: PEDI:R T-score
Results Regression Analysis

Descriptive Analyses of Self-management of Daily
Life Tasks (SMDLT)

Overall, autistic youth performed below age-based nor-
mative scores on PEDI:R. A T-score of 50 is considered
average for age. T-scores for the sample ranged from 15
to 44 with a mean T-score of 30.87 (SD=7.15). Thirty-
seven percent of the sample fell in the significantly delayed
range (T-score < 30). The remaining youth were in the
borderline delayed range. Notably, there was a significant
negative correlation between T-scores and age (r=-0.45,
p=0.002), indicating that older youth had larger discrep-
ancies in performance compared to peers.

Correlation Analyses

Table 2 shows the full correlation matrix for PEDI:R and
four independent variables.

All independent variables had significant negative cor-
relations of moderate magnitude with PEDI:R. In addition,
social communication and internalizing behaviors were
correlated with metacognition. Higher metacognition (MI)
was significantly correlated with better social communica-
tion (CCA; r=0.50, p <0.001) and less severe internal-
izing behaviors (IB; »=0.41, p=0.008).

Table 3 shows the regression analysis results.

Youth age, internalizing behaviors, metacognition, and
social communication skills explained 49% of the variance
in PEDI:R (R2: 0.49, SE=5.27, p <0.001) with only meta-
cognition explaining a significant amount of unique variance
in PEDI:R (f=- 0.27, SE=0.09, p=0.006).

Mediation Analysis

The results of the correlation and regression analyses sug-
gested that metacognition may mediate the effect of social
communication on PEDI:R and also the relationship between
internalizing behaviors and PEDI:R. The results of the medi-
ation analyses supported these hypotheses.

Metacognition Mediates the Effect of Social
Communication on SMDLT

Results indicated that social communication was a signifi-
cant predictor of both PEDI:R (#=— 0.09, SE=0.03, 95%
CI[-0.15, — 0.02], p=0.013) and metacognition (3 =0.19,
SE=0.05,95% CI [0.08, 0.30], p=0.001). After controlling
for metacognition, social communication was no longer a
significant predictor of PEDI:R (f=— 0.03, SE=0.03, 95%
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Table 4 Analysis of mediation

. : o Model® B SE Lower 95% CI Upper 95% CI Effect size P
with social communication
(CCA) STEP 1 (dependent variable: PEDI:R) R*= 320
(constant) 86.17 15.93 54.00 118.33 <.001
CCA -.09 .03 —.15 -.02 .013
Age —2.82 91 —4.65 -.99 .003
STEP 2 (dependent variable: MI) R*=.268
(constant) 28.07 26.07 —24.59 80.73 288
CCA .19 .05 .08 .30 .001
Age 1.46 1.48 —-1.54 4.46 332
STEP 3 (dependent variable: PEDI:R) R*=.458
(constant) 93.90 14.59 64.40 123.34 <.001
MI —.28 .09 — 45 —.10 .003
CCA -.03 .03 —.10 .04 343
Age —2.42 .83 -4.10 =75 .006
“n=44 for the analysis due to missing data
Table 5 Analysis of mediation Model® B SE Lower95% CI  Upper95%CI  Effectsize  p
with internalizing behaviors
(IB) STEP 1 (dependent variable: PEDI:R) R*= 273
(constant) 91.43 20.00 50.91 131.95 <.001
1B -.24 .09 —.41 —.06 .011
Age -2.58 1.10 -4.81 -.35 .025
STEP 2 (dependent variable: MI) R?*= 200
(constant) 1.72 33.57 —66.29 69.74 .960
1B 40 15 .10 .70 .010
Age 2.16 1.85 -1.59 5.90 .250
STEP 3 (dependent variable: PEDI:R) R’= 475
(constant) 91.97 17.23 57.03 126.91 <.001
MI -.31 .08 —.49 —-.14 .001
1B —.11 .08 -.28 .06 187
Age -1.90 .96 —3.86 .06 .057

*n=40 for the analysis due to missing data

CI [- 0.10, 0.04], p=0.343). Approximately 46% of the
variance in PEDI:R was accounted for by the predictors
(Table 4).

The indirect effect was tested using Preacher et al. (2008)
bootstrapping procedure. Over 5000 trials, the bootstrap esti-
mated indirect effect was significant (f=— 0.05, SE=0.02,
95% CI [— 0.10, — 0.02]). Social communication skills
directly accounted for approximately 38% of variance in
PEDI:R, while 62% of the effect of social communication
skills on PEDI:R was mediated through metacognition.

Metacognition Mediates the Effect of Internalizing
Behaviors on SMDLT

Results indicated that internalizing behaviors were a sig-
nificant predictor of PEDI:R (f=— 0.24, SE=0.09, 95%
CI [- 0.41, — 0.06], p=0.011) and that internalizing
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behaviors were a significant predictor of metacognition
(#=0.40, SE=0.15, 95% CI [0.10, 0.70], p=0.010).
Internalizing behaviors were no longer a significant pre-
dictor of PEDI:R after controlling for the mediator, meta-
cognition (f=— 0.11, SE=0.08, 95% CI [— 0.28, 0.06],
p=0.187). Approximately 48% of the variance in PEDI:R
was accounted for by the predictors (Table 5).

Over 5000 trials, the bootstrap estimated indirect effect
was significant (f=— 0.13, SE=0.06, 95% CI [- 0.28,
— 0.04]). Internalizing behaviors directly accounted for
approximately 47% of variance in PEDI:R, while 53% of
the effect of internalizing behaviors on PEDI:R was medi-
ated through metacognition.
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Discussion

In this study we demonstrated the complex relations
among three underlying factors that influence the ability
to self-manage daily life tasks in autistic youth. Together,
metacognitive executive functioning, social communica-
tion skills, internalizing behavior, and youth age predicted
49% of the variability in daily task management, with
metacognition explaining significantly more unique vari-
ance in self-management of tasks after controlling for the
other factors. Results of the mediation analysis suggested
that metacognition mediates the association of internal-
izing behaviors (indirect effect: 47%) and social commu-
nication skills (indirect effect: 62%) on self-management
of tasks.

Our findings build on existing evidence of daily func-
tioning challenges in autistic youth from studies using
traditional adaptive behavior measures (Bal et al., 2015;
Duncan & Bishop, 2015). Unlike measures of adaptive
behavior that combine discrete functional skills and
complex task management in a single scale, the PEDI:R
focuses specifically on youth’s ability to take over the deci-
sion making, problem solving, and organization needed
to carry out complex daily life tasks in real life contexts
(Kao et al., 2020). Youth in our sample performed well
below the age-expected level of responsibility on the
PEDI:R, indicating that, overall, autistic youth were not
yet not assuming a level of responsibility comparable to
their peers. Similar to the pattern seen in adaptive behav-
ior (Duncan & Bishop, 2015), the discrepancy in level
of self-management in typically developing youth com-
pared to autistic youth was greater in older adolescents.
These findings focus attention on a key area of difficulty
for diploma-track autistic youth: This group remains sig-
nificantly more dependent on external supports (e.g., help
from their parent/caregiver) to manage daily life compared
to same age peers. Future research using the PEDI:R or
similar measures that specifically focus on self-manage-
ment of complex daily tasks rather than more global adap-
tive behavior measures may be beneficial in describing
areas of challenge and as a potential intervention target/
outcome measure for diploma-track autistic youth (Coster,
2013).

In previous investigations of these factors in autistic
youth without intellectual disability, researchers have
explored associations between executive functioning,
social communication skills, and internalizing behav-
iors using executive functioning as an outcome or have
included a subset of these factors to predict adaptive
behavior (Duncan & Bishop, 2015; Kraper et al., 2017;
Pugliese et al., 2015, 2016; Wallace et al., 2016). However,
it is likely that many autistic youth display features of all

three of these underlying factors due to the high incidence
of anxiety and depression and executive dysfunction in this
population. To our knowledge, this is the first study that
explores the combined associations of internalizing behav-
ior, social communication skills, and executive functioning
on daily functioning (i.e., self-management of daily life
tasks) in diploma-track autistic youth. In our analyses, the
three factors collectively explained a moderate amount of
variance in the PEDI:R outcome in our sample; however,
only metacognition significantly explained any additional
unique variance in PEDI:R score. This finding suggests
that each of these factors may play an important role in the
ability to consistently self-manage daily tasks and may be
present to different degrees in autistic youth, giving rise to
variations in performance of complex task management.
Different profiles of strengths and weaknesses in executive
functioning, internalizing behaviors, and social communi-
cation may influence youth’s ability to manage daily life.

In this study we also explored the mediation effect of
executive functioning on self-management of daily life tasks.
The partial mediation of executive functioning on the associ-
ation between social communication skills and internalizing
behaviors on task management emphasizes the influence that
strong executive functioning skills may have on mitigating
other challenges that contribute to poor daily task manage-
ment. All three factors clearly play an important role in the
development of daily task management. However, youth
with higher levels of executive functioning may be able
to call on their strengths in planning, task initiation, task
monitoring, and flexibility to compensate for internalizing
behaviors related to anxiety or depression, or social commu-
nication skill deficits in order to take on more responsibility
for managing daily tasks.

It is well established that autistic youth, including those
without intellectual disability, have differing profiles of
autistic characteristics and, as a result, individualized
approaches to intervention and assessment are considered
best practice (Masi et al., 2017). The results of our analy-
ses reflect the heterogeneity seen across autistic youth by
showing that multiple factors play a role in demonstrating
consistent ability to self-manage daily tasks. Consequently,
it is necessary to carry out a comprehensive assessment of
youth’s strengths and weaknesses prior to engaging them
in any type of intervention aimed at improving daily func-
tioning or an underlying factor. Identifying individual
variations can direct clinicians towards interventions that
address youths’ specific needs and make optimal use of their
strengths rather than using a “one size fits all” approach to
improving daily functioning in this population.

Furthermore, given the complex relations between social
communication skills, internalizing behavior, and executive
functioning and self-management of daily life tasks, it is
likely that interventions addressing only one of these factors
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may not be universally effective for diploma-track autistic
youth. Rather, multifaceted interventions that address the
potential weaknesses across social communication, execu-
tive functioning, and internalizing behavior using an inte-
grated approach are needed. For example, Unstuck and on
Target (UOT) (Cannon et al., 2011) is an executive func-
tion intervention for youth with autism in which youth learn
strategies to accommodate for flexibility and other execu-
tive functioning challenges (Cannon et al., 2011). UOT uses
a multi-contextual approach in which strategy teaching is
embedded during typical daily activities in real life con-
texts at school and home. Notably, UOT addresses social
communication skills and behavioral challenges through the
development of cognitive flexibility. In a study comparing
UOT to a traditional social skills training intervention, the
UOT group demonstrated greater improvement in classroom
performance compared to the social skills training group
(Kenworthy et al., 2014). A modified version of Cognitive
Behavior Therapy (CBT; Sze & Wood, 2008) has also been
used with good effect to mitigate depression and anxiety as
well as improve self-help skills and independence in daily
routines in autistic children (Drahota et al., 2011). CBT
could be incorporated into existing executive functioning
interventions to address self-management of daily life tasks
for autistic youth who have high levels of internalizing
behaviors.

Limitations and Future Directions

Our results provide a new perspective on the role of execu-
tive function, social communication skills, and internalizing
behaviors on a specific area of challenge for diploma-track
autistic youth: the ability to self-mange daily life tasks.
However, these results are limited in their generalizability
due to the small, relatively homogeneous study sample.
Most of the participants identified as white, non-Hispanic/
Latinx, and are from families with highly educated parents.
The transfer of responsibility for daily life tasks takes place
within the social environment and valued skills are deter-
mined by shared cultural beliefs about what constitutes
“responsibility” in adulthood (Rogoff, 2003). Thus, autistic
youth from different backgrounds may demonstrate differ-
ent patterns of influences on responsibility development
compared to the youth in this sample. Future work could
investigate the role of cultural and social environment in
relation to the model described in this study. In addition,
due to our small sample size we were unable to carry out
a subgroup analysis according to co-occurring conditions.
As co-occurring conditions are common in this population
(Bauminger et al., 2010; Kirsch et al., 2020), this could
be a future direction for research. Furthermore, while the
tools used to measure social communication and daily task

@ Springer

management demonstrate strong psychometric properties for
this population, both measures are based on parent report.
Future work employing multiple measures of these vari-
ables could further validate our findings. Lastly, although
mediation analysis implies a directional relationship among
variables (Kraemer et al., 2002), our statistical findings are
correlational and cross sectional, limiting our ability to draw
definitive conclusions from our results. A longitudinal study
design using a specific measure of complex daily task per-
formance would help us further disentangle the relations
among factors influencing self-management of daily life
tasks.
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