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ABSTRACT
LAUREN M. LITTLE: Home and Community Activities: Dimensions and Assaores
with Patterns of Sensory Response Among Children with Autism Spectrum Disorders
(Under the direction of Grace T. Baranek)

Activity participation is integral to the study of occupational sciencddf@m’'s
participation in activities provides them with learning opportunities that pelsitimpact
their development; however, children with autism spectrum disorders (ASD)emnqeer
decreased activity participation as compared to children with typicalogpenent.

Among children with ASD, four sensory response patterns (hyporesponsiveness,
hyperresponsiveness, sensory seeking, enhanced perception) chardeterkteeme
behavioral responses to the sensory elements of activities, which potentglst ithe
frequency of activity participation. Research has not yet investigatéebthe and
community activities in which children with ASD participate, or examined the
differential effects of sensory response patterns on activiticipation. The purpose of
this study was to empirically derive dimensions of home and community astivitie
characterized the participation of a large sample of school-aged chiliheASD

(n=713). This study also examined the link between the sensory response patterns a
dimensions of activity participation among children with ASD, as moderatekildy c
characteristics (i.e., chronological age, developmental age, autisnityge In order to
derive dimensions of activity participation, exploratory factor analysisuvizzed on a
measure of children’s activity participation, the Home and Community AesVscale
(HCAS; adapted from Dunst, Hamby, Trivette, Raab, & Bruder, 2002). The associations
with dimensions of activity participation and children’s sensory responsenmstas

moderated by child characteristics, were analyzed using mixed mgdetsmn. The



results suggested that a six factor model characterized the activitypadidn among
school-aged children with ASD, and included: Parent-Child Household Activities;
Community Activities; Routine Errands; Neighborhood Social Activities; Outdoor
Activities; and Faith-based Activities. Hyperresponsiveness wasivelgaissociated
with each dimension of activity participation, while enhanced perception supported
participation in each activity dimension. Hyporesponsiveness and sensory seeking
differentially impacted activity participation based on children’s chronocégige. The
findings have implications for an occupational science conceptualization of howiexcti
are categorized, as well as demonstrate that the sensory responas pattarg children
with ASD play a key role in their home and community activity participation.
Implications for occupational therapy research and future researctiatiseare

discussed.
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Chapter 1
INTRODUCTION
The purpose of this chapter is to provide an overview of the literature on the
activity participation as well as sensory features among children wimaspectrum
disorders (ASD). This overview provides the rationale for pursuing the cutuelyt as
well as the statement of the problem, and concludes with the study purpose.
Overview
Activity participation is integral to the study of occupational science. The
activities in which children participate include meal times with famigymhers, playing
with peers at playgrounds, visiting grocery stores with caregivers, amdliat) special
events, such as birthday parties. Participation in activities structure tlydayéves of
children, and provide them with learning opportunities in a diversity of environments and
tasks with caregivers and peers, which in turn positively affects their devaidpm
(Dunst, Bruder, Trivette, Raab, & Mclean, 2001; Humphry & Wakeford, 2006; Segal,
1999). Children with developmental disabilities, however, are at risk for limitedtyc
participation (Dunst, Bruder, Trivette, & Hamby, 2006; Law, 2002; Law & King, 2000).
They less frequently engage in activities with caregivers and peers$, rebidts in fewer
opportunities to learn and practice skills, and may negatively impact theiogenesit
(Law, 2002; Dunst et al., 2006). Research has shown that children with autism spectrum
disorders (ASD) are at higher risk for decreased participation cochfmachildren with

other developmental disabilities (Marquenie, Rodger, Mangohig, & Cronin, 2011), which



suggests that the study of their participation is a particularly imporatar
occupational science research.

Recent estimates suggest that 1 in 110 children will be diagnosed with an autism
spectrum disorder by the age of 8 (CDC, 2009). Autism spectrum disorders are
characterized by deficits in social interaction and communication asswbk gresence
of restricted interests and repetitive behaviors (APA, 2000). In addition togteofri
core symptoms, sensory features are highly prevalent among children with ASD
(Baranek, David, Poe, Stone, & Watson, 2006; Ben-Sasson et al, 2009), with research
suggesting that prevalence rates range from 69% to 87% (Baranek et al., &6t L
al., 2010). Sensory features among children with ASD are characterized Ipaftains
of response: hyporesponsiveness (lack of behavioral orienting and/or attenugttedsea
to stimuli), hyperresponsiveness (exaggerated or aversive responses to senghyy st
sensory seeking (craving and perseveration on the sensory components obolyjedts
mannerisms), and enhanced perception (hyper-awareness and/or discrimination of
sensory aspects of objects or environments) (Ausderau, Sideris, Little a&eBain
preparation). The sensory features of children with ASD have been linked viiith the
decreased participation in small qualitative studies and anecdotal reportBdglyy,

Dickie, & Baranek, 2012; Dickie, Baranek, Schultz, Watson, & McComish., 2009;
Schaaf, Toth-Cohen, Outten, Johnson, & Madrid, 2011); however, very little largd-scale
empirical research has investigated the differential associatiomedyesensory features

and dimensions of activity participation among children with ASD.



Statement of the Problem

A limited number of studies have investigated the activity participation of
children with ASD, and previous research has been focused on: 1) time use among
children and families with ASD; 2) the perspectives and experiences of mathiys’
lives with a child with ASD; and 3) self-reports of participation among high functioning
children with ASD. Moreover, studies on how children’s sensory features impact dail
life have largely focused on caregiver experiences and accommodations ¢bitts
sensory features (Dickie et al., 2009; Schaaf et al., 2011; Bagby et al., 20&2; Li
Ausderau, Freuler, & Baranek, in preparation). Empirical investigation into the aod
community activities of school-aged children with ASD, as well as diffedlezffects of

Sensory response patterns on activity participation, has been largely overlooked.

Study Purpose

The primary aim of this study was to characterize the dimensions of activity
participation among school-aged children with ASD in a large sample. This study
investigated the extent to which sensory response patterns (hypo, hyper, seek, EP)
differentially impact dimensions of activity participation among childrgh wSD. In
addition, the moderating effects of child characteristics (i.e., chronol@gjea
developmental age, autism severity) on the associations between sensory response
patterns and activity participation were examined. Findings from this inaishg
illuminate the extent to which specific sensory response patterns can both supmdt as
as inhibit activity participation, which provides a novel perspective on the impact of

sensory response patterns on the activity participation among children with ASD.



Chapter 2
LITERATURE REVIEW
This chapter is divided into five sections and devoted to a discussion of: (a) an
occupational science approach to the study of activity participation achddgen with
ASD; (b) measurement of activity participation; (c) a theoretical moidetnsory
response patterns among children with ASD; (d) associations of sensory response
patterns with other child characteristics; and (e) research on thenddativeen sensory
features and activity participation. This literature provides a foundation feuthent
study as well as creates an understanding of how the activity participatoig am

children with ASD both shapes and is shaped by their sensory response patterns.

Activity Participation: An Occupational Science Approach

An occupational science perspective presupposes that children’s activity
participation is essential to their health and wellbeing (Humphry, 2002, 2005; Law,
2002). Humphry (2005) described children’s occupations as “activities children find
interesting or pleasurable and want to do or do because others manifest value in their so
doing” (p.38). Activities, especially for children, are laden with sensampoments. For
example, a meal time experience for a child is characterized Hg fatgéraction with
caregivers, the taste and smell of food, the bright colors and contrasts of food ten a pla
and the sounds of voices. Clearly, this seemingly mundane activity of mealtiohees

sensory components, and children demonstrate a range of behavioral responses to the



sensory components of activities. Sensory features are behavioral resporsssiyp s
components of activities, and are theorized to reflect underlying sensoeggirar
capacities. Sensory features cluster into various sensory responsgspaitiech

contribute to what activities are considered pleasurable, motivating, oivaviers

children (Baranek, 1999; Dunn, 2007). Children with ASD exhibit extreme sensory
response patterns (Baranek et al., 2006; Ben-Sasson et al. 2007), which may interact w
the sensory components of activities, and result in limited or enhanced padicipat
(Dunn, 2007).

Hocking’s (2000) approach to the study of occupation may shed light on the
process of how components of activities (e.g., sensory elements) inté¢hachildren’s
capacities (e.g., sensory response patterns). Hocking suggested that anooatupat
science investigation should focus on essential elements of occupation, which encompass
the nature, substrates, structure, features or characteristics of ameupasiny studies
have focused on the relationships between occupation and other phenomena; however,
the study of occupational elements is focused on “the phenomenon of occupation itself”
(Hocking, 2000, p.58). For the purposes of this investigation, two essential elements of
children’s occupations were considered: 1) the structure (i.e., type & frequdnheir
home and community activity participation; and 2) the sensory response patterns that
reflect children’s individual capacities. An understanding of the impact of aiédre
sensory response patterns on their home and community activity particigatidn c
contribute to future studies regarding how this relationship plays out over timpdoti

children’s health and wellbeing.



Occupational science presupposes that children’s health is related to and
perpetuated through participation in activities. Children’s health is delatidneir
individual capacities, and the interplay between individuals’ capacities arrd othe
elements of occupation is an iterative process. Children’s charactebistic shape and
are shaped by opportunities to engage with caregivers, peers, and siblings, ®aedtim
in many contexts (Humphry, 2002; 2005). Children’s capacities are fostered byactivit
participation over time and in many contexts, and increased child capaciieseaid to
increased participation. Specifically, when children are given opporturttpesticipate
in home and community activities, they gain experiences and coping skills, whigh in t
contribute to their increased participation. Perhaps the increase in guditigypation
over time contributes to a decrease in the severity of sensory featureg @mnidren
with ASD, as they are able to gain such experience through their pditicipamultiple
contexts and with multiple partners.

If the link between activity participation and children’s health outcome® dre t
addressed by occupational science research, the extent to which childreis@ith A
participate in activities must be investigated. Therefore, this study smugdracterize
the home and community activity participation among school-aged children with ASD.
Although this study was cross sectional, it nonetheless considered the deveédpme
nature of how children’s sensory features differentially impact theticgaation in home
and community activities through the inclusion of maturational variables. This stud
begins to create some understanding into the structure of home and communitgsactivit
for children with ASD, and how activity participation over time may impact and be

impacted by children’s sensory features and maturational variables.



Activity Participation among Children with ASD

The activity participation among children with ASD has been found to differ from
that of typically developing children with regard to frequency, types of aesyisind the
individuals with whom the participation occurs. The purpose of this section is to provide
a description of the evidence that suggests preschool and school-aged childrikass we
adolescents with ASD participate in home and community activities legsefidy than
typically developing children and children with developmental disabilities (DD)
Moreover, the evidence suggests children with ASD participate in different types of
activities than children with typical development and developmental disadailiti

The decreased frequency and variety of home and community activity
participation among children with ASD as compared to typically developing ehilths
been reported in a number of studies. Specifically, preschool-aged children with ASD
have been found to participate less frequently in self-care, community mobdibyous
leisure, sedentary leisure, social interaction, chores, and education as cotmpare
children with typical development (LeVesser & Berg, 2011). Special evevitiastsuch
as birthday parties and family vacations have also been reported asdessnframong
preschool and school-aged children with ASD (Rodger & Umaibalan, 2011; Schaaf et al.,
2011).

The difficulty associated with activity participation most likely cdnites to the
decrease in frequency and diversity among preschool-aged children with ASD,yand ma
perpetuate the lack of activity participation over time. Interviewsaledethat parents
experienced difficulties when opportunities for participation were offerdukio t

children, such as children’s tantrums in public places or lack of following ainscti



(LeVesser & Berg, 2011; Lam, Wong, Leung, Ho, & Au-Yeung, 2011). The decline of
activity participation among families of children with ASD over time wascdeed by
DeGrace (2004), whose findings revealed that “families have learned oyeratisethat
occupations that bring the family together (birthdays, holidays) are not wotthsbke”

(p. 548). Caregivers of preschool children with ASD report less frequent and lasg dive
activity participation, as well as increased difficulty, which may cbute to and
perpetuate a decrease in activity participation over time, and into childcéoslsged

and adolescent years.

Research suggests that the home and community activity participation among
school-aged children with ASD is less frequent, less diverse, and occurs witlpéaxe
than both typically developing children and those with DD. High functioning school-aged
children with ASD have self-reported that they participate in a fewer nuohlaetivities,
in a fewer variety of environments, and with less diversity of peers as cedrtpar
typically developing peers (Hilton, Crouch, & Israel, 2011). Specifically, the
participation of school-aged children with ASD appears to occur less frequentlyhiat
of typically developing children in unstructured activities, social acts/is@d hobbies,
such as recreational and after school activities (Hochhauser & Engal-26@6;
Reynolds, Bendixen, Lawrence, & Lane, 2011). Similarly, adolescents withha%®
been found to participate less frequently in recreational activities and cotymuni
activities such as after school clubs and organizations (e.g., girl/boy scoués 4H
compared to both typically developing children and those with other developmental
disabilities (Lee, Harrington, Louie & Newshcaffer, 2008; Orsmond, Krauss, t&eBel

2004; Solish, Perry, & Minnes; 2010). Thus, there is growing evidence that school-aged



children and adolescents with ASD participated in fewer activities wetvarfvariety of
individuals as compared to typically developing peers.

Increasing evidence suggests that school-aged children and adolescentsDvith AS
experience increased time in solitary activities, such as frequerttihing television,
playing video games, or using a computer (Mazurek, Shattuck, Wagner, & Cooper, 2011;
Orsmond & Kou, 2011). In addition to screen time use (i.e., computer, video game,
television), school-aged children with ASD have been found to participate more
frequently than children with TD in solitary leisure activities, such asvpity
transportation vehicles, construction activities, and reading or writing booksdis et
al, 2011). The lack of activity participation with peers or siblings among schedl-a
children with ASD has been reported in a number of studies (Hilton et al., 2011;
Hochhauser & Engel-Yeger, 2010), and the findings of one study suggest that adelescent
spend the majority of discretionary time use watching television or using@utem
either alone or with their mothers (Orsmond & Kuo, 2011). Clearly, school-aged ohildre
and adolescents with ASD are participating less frequently in home and casnmuni
activities, and most likely spending increased time in solitary #esvsuch as computer
use, video game playing, and television watching.

Although methods such as child self-report data (Hilton, et al., 2011),
guestionnaires with follow up caregiver interview data (DeGrace, 2004; LeNV&ss
Berg, 2011; Orsmond et al., 2004), and time diaries (Orsmond & Kuo, 2011) have a
number of benefits for describing the participation of children with ASD, the
abovementioned studies present with limitations. Research on the actititipption of

school-aged children with ASD have utilized self-report data (Hilton e2G@l1;



Hochhauser & Engel-Yeger, 2010), which among children with ASD is clearlytmi
as communication is a core impairments of the disorder and low functioning children ar
excluded from research utilizing this method. Qualitative approachesngtilizerview
data require extensive time on behalf of families and researchers, whishplossible
sample sizes. The study that utilized caregiver report data (Rodgeradbblan, 2010)
was focused on family routines and did not directly address the activiti¢sah the
children were involved. Further, most of the above studies have utilized a comparison
group of typically developing children, which does not provide specific knowledge about
the activity participation of children with ASD and does not provide additionahinsig
into the heterogeneity associated with the disorder.

These limitations have resulted in a lack of large scale research on the home and
community activities of school-aged children with ASD, and child specifiactexistics
that may be associated with various dimensions of activity participation. dresraf
necessary area of occupational science inquiry is to empirically watidaensions that
characterize the activity participation of a large sample of schoolegielden with
ASD, and link these dimensions with child characteristics (i.e., sensory features

maturational variables).

The Measurement of Activity Participation
In order to describe the activity participation of a large sample of chjldris
necessary to utilize a caregiver report instrument that measuresgberfcy of
children’s participation in a variety of activities. The objective measureafe

participation has been argued as a vital area of research for occupatiemed seid

10



occupational therapy (Coster & Khetani, 2008); however, few parent repornineease
available to capture children’s participation in a variety of activittes{er, 2008). There
are a number of advantages associated with caregiver report instrumenstaanon
over other methods. Caregiver report methods have been argued as ecolegjidally
(Baranek et al., 2006; Sbordone, 1996), and are considered important for measuring
outcomes for children over time, intervention planning, and intervention assessment
(Kramer, Coster, Kao, Snow, & Orsmond, 2012). Moreover, caregiver report methods
allow for the comparison of participation among groups of children with differing
diagnoses and allow researchers to assess the participation on largs,seonplibuting
to the generalization of findings. For the purposes of this investigation, ninanexa$
participation were reviewed and evaluated for use with school-aged childreASIx
The larger study from which extant data was drawn for the current investigeds an
online survey study, so an important criterion for the reviewed measures oipaédn
was that the questionnaire be available or easily translated into an onlinerquagsti
The primary aim of this study was to characterize the participation in hane a
community activities in a large sample of school-aged children. Ther¢fa frequency
of children’s participation in a variety of activities was considered irevang measures,
and preliminary evidence of the appropriateness of administration with childien wi
ASD was evaluated.

Of the nine measures reviewed, six measures were designed to be caepgicter
and available for use in an online format (Bourke-Taylor, Law, Howie, & Pa@00;
Boyce, Jensen, James, & Peacock, 1983; Dunst et al., 2002; Dunn, 2004; Systma, Kelley,

& Wymer, 2001; Varni, Seid, & Kurtin, 2001), while the remaining three were intende

11



for self-report or required a follow up interview (Fiese & Kline, 1993; Kind.e2@04;
Noreau et al., 2007). Five dimensions of home and community participation were
addressed across instruments, including: household tasks; family events; solita
activities; physical / outdoor activities; and social / communityaiets. Only four of

the nine measures included the frequency ratings of participation (Boycé @83

Dunst et al., 2002; King et al., 2004; Systma et al., 2001). Six of the measures had been
previously utilized with samples of children with ASD (Bourke-Taylor et al., 2009;
Boyce et al., 1983; Dunst et al., 2002: Fiese & Kline, 1993; King et al., 2004; Sytstma e
al., 2001). Each of the nine measures addressed activity participation in the home;
however, only six of the measures addressed also community activitygzdioici
(Bourke-Taylor et al., 2009; Dunst et al., 2002; Fiese & Kline, 1993; King et al., 2004,
Noreau et al., 2007; Varni et al., 2001). Refer to Table 2.1 for an overview of these
criteria. From the findings of this review of measures of activity ppétimn for use with
school-aged children with ASD, the Home and Communities Activities Scala$HC
adapted from Dunst et al., 2002; Refer to Appendix A) was the only to tap each of the
five dimensions of activity participation, include frequency of participation, have
evidence of utility among children with ASD, and measure participation in both home

and community activities.

12



Table 2.1 Criteria for Measures of Participation for Children with ASD

Ll o |wE|lSS| 02 viE| EE
5| 58/25 85528 58| 53
Instrument | 02|63 |Ea|565<|28|8<
The Assistance to Participate Scale (Bourke-
Taylor, Law, Howie, & Pallant, 2009) 8 X X X X X
Children’s Assessment of Participation and
Enjoyment (King et al., 2004) 55 X X X X
Child Routines Questionnaire (Systma, Kelley
& Wymer, 2001) 30| X X X X X
The Children Helping Out: Responsibilities,
Expectations, and Supports (Dunn, 2004) | 33| X X
Family Ritual Questionnaire (Fiese & Kline,
1993) 56 X X X
Family Routines Inventory (FRI; Boyce,
Jensen, James & Peacock, 1983) 28| X X X X X
Home and Community Activities Scale
(HCAS; adapted from Dunst et al., 2002) 83| X X X X X X
The Assessment of Life Habits for Children | 69
(LIFE-H; Noreau et al., 2007) X X
Pediatric Quality of Life Inventory (PQoL; 23| X
Varni et al., 2001) X X

There is preliminary evidence to suggest that the HCAS may be useful in
characterizing the activity participation of children with ASD. Holtacénd colleagues
(2006) administered the HCAS to a small sample of preschool-aged children \lith AS
(n=62) and typical development (n=65), and found that eleven factors characterized the
participation of the combined sample: home / family; church; holidays; aloaegdsf
shopping; outdoors; story / music groups; friends; play; community events; and school.
The results of this study demonstrate that the HCAS may have utility irctdréziang
the activity participation among children with ASD; however, this study had
methodological limitations. Holtzclaw and colleagues (2006) utilized principal

components analysis, a method of data reduction that does not uncover underlying latent

13



factors associated with the measure as factor analysis does. Moreosam{ie of

children with ASD was small (n=62) and preschool-aged, and the HCAS items may be
more appropriate for school-aged children (e.g., after school care, basketball).
Additionally, the factor structure of the HCAS was tested utilizing the @mldith

typical development and ASD combined, which does not fully reveal the actifies t
characterize the participation of children with ASD. The findings of this shalyever,
contribute to evidence that suggests the HCAS may capture the functionamegaiof
children with ASD. The current study built on this evidence through analyzing the fac
structure of the HCAS, as well as analyzed how sensory features, often prawadegt
children with ASD, in combination with other child characteristics, may inhrimt

enhance activity participation.

Sensory Response Patterns of Children with ASD: A Conceptual Model

One model of sensory processing that provides insight into how sensory features
are associated with activity participation among children with ASBeiftynamic
Model of Sensory Processing (Baranek, 1999; adapted from Field, 1982). The Dynamic
Model of Sensory Processing provides a way to conceptualize how children’s ttiseshol
for orientation and aversion interact with environmental sensory stimuligaggder
optimal engagement in occupation. In this model, two thresholds are important for a
child’s engagement and are based on children’s arousal levels: the oriehtastoid
and the aversion threshold. Orientation is the point at which children become aware of
the sensory stimuli of an activity, and “tune-in”; thus engaging in that activig

aversion threshold is the point at which children become over-aroused and “tune-out”,
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thus exhibiting distress or aviant behavioral responses. Behavioral manifestaiod
alterations in these thresholds contribute to eomaer band of optimal engagement ¢
may result in various sensory features and accomatiwts. Figure 2.1 depicts t
model.

Figure 2.1. Dynamic Mael of Sensory Process

Dynamic Model of Sensory Processing

Aversion
Threshold Band

i
Oy ™

Fitiyg {-,m?\'?
W\

Threshold (Baranek, 1995 adapted fromField, 1582)

A confirmatory factor analytic study on the SensBrperiences Questionna
3.0 (SEQ 3.0; Baranek, 1999, 2006), a caregivesrteapeasure of children’s behavio
responses to sensory stimuli based on the DynarooteMof Sesory Processing
revealed that four independent factors most sutlgioharacterize the sensory respo
patterns of children with ASD in a large samplel887): hyporesponsivene:
hyperresponsiveness, seeking, enhanced perception (Ausderau etialpreparation).
Refer to Appendix Bor results of the factor analytic model of the SEQ.

Four patterns of sensory resporhyporesponsivenesByperresponsivenes
seeking, enhanced perception) can be explicatedebgrientation and aversit
thresholds as describég the Dynamic Model of Sensory Processing. Childuao

demonstrate hyporesponsiveness require repeataedreasingly intense sensory stim
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during activities in order to reach orientation thresholds; however, children that
demonstrate hyperresponsiveness more quickly reach the aversion threshold and may
require less intense sensory stimuli during activities. Findings from tpigiesh
investigation into the interrelationships between these factors showed thateshha
perception is associated with hyperresponsiveness (r=.74), which suggesiddiern

who are hyper aware and able to very quickly or intensely discriminate pesyprt
sensory stimuli in their environments may reach the aversion threshold. Seresang se

is associated with both hyporesponsiveness (r=.64) and hyperresponsiveness (r=.44),
which suggests that children demonstrating this pattern of response have arolssal leve
that greatly fluctuate between aversion and orientation, and may use seltegjest to
modulate arousal (Ausderau et al., in preparation; Boyd et al., 2010).

A number of theorists have argued that sensory features promote or inhibit
participation (Dunn 2001, 2007; Miller et al., 2007), because it is the interplay between
children’s sensory preferences and aversions that promote engagemens serve a
motivation for engagement, or constrain engagement. Children’s individual intrinsic
capacities interact with the contextual, sensory aspects of actiwties) consequently
results in successful or unsuccessful participation in home and communityesctivit
Sensory response patterns are the behavioral responses to the sensoryrtsrapone
everyday activities in the home and community, and these behavioral responses have
been found to be more extreme among children with ASD. For the purposes of this
project, the Dynamic Model of Sensory Processing was used as a conceptuafmodel
children’s sensory response patterns, and the SEQ 3.0 was used to empiricaligmea

Sensory response patterns.

16



In summary, two conceptual models were used to guide the current analysis. In
the current study, the elements of occupation (i.e., structure of actiMityigetron) and
individual capacities (i.e., sensory response patterns) were investigatéth(;1@000).
Moreover, the Dynamic Model of Sensory Processing (Baranek, 1999) provides a
conceptual framework of how sensory response patterns contribute to optimal
engagement in activity participation. These two conceptual models have diftarient
which converge to shape the current occupational science investigation into tlhg activi

participation and sensory response patterns of school-age children with ASD.

Sensory Response Patterns: Associations with Child Characteristic

A number of studies have demonstrated that children with ASD exhibit more
extreme sensory features than typically developing children (Kientz & 1997,
Watling, Dietz, & White, 2001) and those with developmental delay (Baranek et al.,
2006). The patterns of sensory response among children with ASD are not mutually
exclusive and often co-occur (Baranek et al., 2006; Ben-Sasson et al., 2009). Specific
studies offer insight into the associations between the four patterns thabeldser
sensory processing of children with ASD and their characteristics. The puoftbse
section is to describe the research on how the sensory response patterns ddreng chi
with ASD have been associated with child characteristics (i.e., developragejal
chronological age, autism severity).

Developmental ageThe sensory response patterns among children with ASD
have been associated with their developmental age, and it is hypothesized thateas childr

age developmentally they gain maturity and coping skills through experiende whic
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lessens the severity of their responses to sensory stimuli (Barangk26086). Evidence
suggests that hyperresponsiveness is associated more with lower develbagesniaan
diagnosis per se (Baranek et al., 2006; Baranek et al., 2007). Sensory seeking and
hyporesponsiveness have been found to be significantly negatively associated with
developmental age among children with ASD (Little et al., 2010; Liss et al., 2006).
Research to date has not examined the link between enhanced perception and
developmental age.

Chronological Age Evidence suggests that sensory features decrease with
increasing chronological age (Kern et al., 2007). Specifically, children ovagéhef
nine years exhibit lower hyporesponsiveness, hyperresponsiveness, amnyg seelking
patterns (Ben-Sasson et al., 2009). Behavioral observation research sigg@starits
with ASD demonstrate increased rates of sensory seeking (Baranek, 199%ehhowe
parent report data suggests that sensory seeking occurs less frequengyt@idters
with ASD as compared to children with typical development (Ermer & Dunn, 1998; Ben-
Sasson et al., 2007). As children with ASD reach preschool-aged, parent report data has
shown that they demonstrate increased rates of sensory seeking (Widiag&
White, 2001). The literature on the sensory seeking behaviors among school-aged
children with ASD is sparse; although, it may be that as children age, seeskings
behaviors become more apparent and reported by caregivers, as the unusuat nature
these features diverges with typically developing children (Honey, Leekanmer] &
McConachi, 2007).

A majority of the research on enhanced perception among individuals with ASD

has been conducted with high functioning adults. Such research has found that adults
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with ASD exhibit enhanced visual perception of static targets and dimensionsofiMott
Dawson, Soulieres, Hubert, & Burack, 2006), enhanced pitch recognition (Bonnell,
2003), and enhanced perception of certain types of tactile input (Cascio et al., 2008).
Autism Severity. Sensory features have been linked with autism severity as well
as core impairments of ASD (social interaction, communication, restrictecepetitive
behaviors). The severity of sensory symptoms is associated with levelssaf aatierity
(Ben-Sasson et al., 2009; Kern et al., 2007). Few studies have linked differential sensory
response patterns with autism severity; however, Liss and colleagues (2§§€gted
that it is specifically the presence of sensory seeking that is assbwidlh autism
severity. The severity of children’s sensory features has been linkedowiidh s
communicative symptom severity (Hilton et al., 2007), as well as speciftoatihe
presence of hyporesponsiveness (Watson et al., 2011). Moreover, the severity gf sensor
symptoms is associated with the severity of restricted and repetitiveidrshe@wong
children with ASD (Boyd, McBee, Holtzclaw, Baranek, & Bodfish 2009; Gabriels,
Cuccaro, Hill, Ivers, & Goldson, 2008). Hyperresponsiveness has been assodiated wi
stereotypies, compulsions, and rituals, and the presence of sensory seeking has been
linked with ritualistic / sameness behaviors (Boyd et al., 2010). In summasgrechss
beginning to uncover the relations between sensory features and child clsticecte

(MA, CA, autism severity).

Sensory Response Patterns: Impact on Home and Community Activities

Sensory response patterns are often at the periphery of the studies that have

investigated the occupations, or activity participation, of children with ASilifkgs
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from these studies provide insight into the possible interplay between serspmyse
patterns and activity participation, and inferences can be made to inform the curre
investigation. The purpose of this section is to describe the research that provgihs ins
into the how sensory response patterns impact the activity participation amioingnchi
with ASD.

The severity of sensory features may contribute to the limited activity
participation among children with ASD. Specifically, children that demomestrat
hyperresponsiveness may experience decreased community actitidypaton.
Research has found that caregivers attribute children’s hyperresp@ssitersensory
stimuli as a reason for not visiting restaurants (Larson, 2006; LeVessergs 211).
Schaaf and colleagues (2011) found that caregivers of children with ASDtrastingy
participation to familiar spaces, as the sensory stimuli associated watiitiaf spaces
may be unexpected and children’s responses are unpredictable. Hyperresesssavel
sensory seeking have also been associated with decreased social, schoaVitgnd act
competence among school-aged children with ASD (Ashburner, Ziviani, & Rodger,
2008; Reynolds et al., 2011), which may be partially due to the unpredictability ofistimul
in these contexts.

There is emerging evidence that caregivers’ difficulty associatidmanitoring
and accommodating activities due to children’s sensory features contributesstasee
participation. In order to monitor children’s responses to sensory stimuli afipatiton
in community activities, parents have reported utilizing “back up plans” in bddeen
demonstrate aversive behavioral responses during community activitgsy(8aal.,

2012). Caregivers’ vigilance regarding the unpredictability of sensorylsts
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associated with community activities was also reported by Larson (20i@ktated,
“These mothers vigilantly oversaw social and physical environments tateiggcial

and sensory features that were troublesome and could lead to severe behavioral
problems” (p.19). Research suggests that in unfamiliar environments (e.g., community
activities such as sporting events), caregivers do not have the tools oretregagdily
available to cope with children’s responses to unexpected sensory stirhala{8tal.,
2011). This interplay between the unpredictability of sensory stimuli and socialsaspec
associated with community activities, as reported by caregivers, prongigistiinto

how children’s sensory features interact with the severity of autism syrmaptehich

may result in decreased participation.

Evidence suggests that activities in the home environment may be more
predicable than those in community settings for children and more easitgltEd by
caregivers. Research on household activities among families of childreASI sheds
light onto how children’s sensory features may both inhibit and support participation.
Caregiver descriptions of home activities, such as meal times, bed timesgdhdg:
with their children, are impacted by the children’s responses to the sensarly sti
associated with those activities (Marquenie et al., 2011). For example, Bxkie
colleagues (2011) reported that one mother of a child with ASD stated, “Anytilreshe
a hug, | think he gets a stim because he likes the deep pressure” (p.176)jeActinh
as cuddling and roughhousing may be pursued more frequently due to children’s sensory
response patterns. Conversely, sensory features may constrain childrecijsapiart in
home activities. Meal times and self-care activities have been discogbediterature

as challenging for caregivers of children with ASD, which may partialgile to
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children’s sensory responses (Marquenie et al., 2011; Nadon, Felman, Dunn,,& Gisel
2011).

Research suggests that it is not merely the severity of children’s seretong$e
that impact participation; instead, it may be that sensory response pditiemestially
impact home and community activity participation. A recent study found thajivere
implement differential accommodations to both community and home activities based on
their children’s sensory response patterns (Little et al., in preparattue)mixed
methods analysis revealed that caregivers implement qualitativelsediffigpes of
accommodations based on children’s hyperresponsiveness, hyporesponsiveness, and
sensory seeking. For example, the findings showed that some caregivers o etitldre
ASD utilized a “remove and avoid” strategy when children demonstrated
hyperresponsiveness. Moreover, hyperresponsiveness elicited a higher number of
accommodations from caregivers as compared to hyporesponsiveness and seeking.

One study that has measured the impact of sensory response patterns on the
activity participation, as self-reported by school-aged children with,A8und that
sensory symptom severity was associated with less frequent activitygaion
(Hochhauser & Engel-Yeger, 2010). Specifically, hyperresponsivenesssasated
with decreased frequency in physical activities and sensory seekingsoasated with
increased in-home activities, such as doing puzzles. The association betvieen aed
participation in in-home activities was unexpected, and authors attributed thigftndi
the possibility that caregivers provide increased opportunities for childrentimpzde

in activities to improve children’s skills in certain areas.
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The impact of enhanced perception on the activity participation among school-
aged children with ASD has not been previously investigated, and previous research on
this sensory response pattern has focused on high-functioning adults with ASD (Ashwin,
Ashwin, Rhydderch Howells, & Baron-Cohen, 2009; Bonnell, 2003; Cascio et al., 2008).
Enhanced perception is characterized by hyper acuity and hyper awsavéties
elements of activities (Mottron et al., 2006), which may aid participation inrcerta
activities. For example, individuals that demonstrate enhanced perceptionnioaype
better on puzzles or block design tasks, as they are successful at proceseiyg sens
information at the local level. The over-focus and hyper-systemizing apptasch t
enhances local level processing, however, may also be at the expense of the tndarpreta
of the global meaning (Dakin & Frith, 2005), which may ultimately detract frcinaity
participation. Moreover, enhanced perception is theorized to be highly assocthated wi
hyperresponsiveness, which has been shown to negatively impact activitypppaoin
(Baron-Cohen et al., 2009). It is unknown how enhanced perception will impact the
activity participation in the current study; there is evidence, however, taild either
be positively or negatively associated with children’s activity pgagton.

While research has provided insight into how overall sensory severity and
differential patterns may impact children’s home and community actigitycppation,
many of the abovementioned studies utilized qualitative methods with small saifipde
study that has addressed associations between sensory response patetigity
participation utilized a small sample (n=25) of high-functioning children wBb As
compared to children with typical development, and did not address the role of enhanced

perception as it may impact activity participation (Hochhauser & Evigger, 2011).
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The descriptions and meanings of caregivers’ experiences with children viithas
were revealed in the abovementioned studies influence understandings around the
interplay between children’s sensory features and activity partaipationetheless,
there is a lack of empirical research that has examined the extent to whidythency
and variety of home and community activities may be both negatively and positively
associated with different sensory response patterns in a large santpldrehowith

ASD.

In summary, this chapter reviewed the literature that supports the occupational
science approach to studying elements of occupations (i.e., dimensions of activity
participation) and the individual capacities interacting with those elemenisénsory
response patterns). Literature on the activity participation among childie A&D has
been described, as well as the limitations that exist in this literatureunhieer of
instruments available to measure activity participation were redemd highlighted
specifically for use in the current study. Moreover, the evidence that seasponse
patterns are associated with other child characteristics (i.e., CA, PEDgR) @averity)
was discussed. The few studies which showed that activity participation makezk |
with children’s sensory features were discussed, and methodological bmstafi these

studies were addressed.

Gap in Literature
Research on the home and community activity participation of children with ASD
has largely utilized methods such as caregiver interview data, time dearteself-

reports, which are insufficient for large scale empirical studies. Findsgysciated with
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the small sample, primarily qualitative studies inform understandings ofé¢haings
associated with the activity participation among children with ASD; howeVarge-
scale study of the frequency and types of activity participation has no¢eget
conducted, which would contribute to a generalization of findings. A limited amount of
research has addressed the participation in home and school activities amonggethool-
children with ASD specifically. Research with preschool-aged and adolesysuht
children with ASD has provided insight into their activity participation; howevey, ver
little is known about the activity participation among school-aged children with AS
Children’s sensory response patterns have been negatively associated with
activity participation, and research has largely overlooked the possibilitgttidren’s
patterns of sensory response may differentially, even positively, impaehsions of
participation in the home and community. Further, evidence suggests that child
characteristics (i.e., developmental age, CA, and autism severiggsvelated with
children’s sensory features. These maturational variables have not yepbsgtered in
the investigation into the interplay between sensory response patterns actdvifye a
participation of children with ASD. The link between children’s sensory fesitother

child characteristics, and activity participation has remained unexamirled literature.

Research Questions
This study addressed the following research questions:
Research Question 1What empirically derived dimensions characterize the

participation of school-age children with ASD on the HCAS?
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Hypothesis: | hypothesized that the HCAS would tap five dimensions of activity
participation, including: 1) household tasks; 2) family events; 3) solitary taesivi)
physical / outdoor activities; and 5) social / community activities. Prevesearch has

not examined the range of activities in which school-aged children with ASD pat#ci
utilizing factor analysis; therefore, this was an exploratory factalyais. This

hypothesis, however, was based on the shared commonalities between dimensions of

activity participation across measures as explicated above.

Research Question 2To what extent are sensory response patterns (hypo, hyper,
seeking, EP) associated with dimensions of participation among children wixth AS
Hypotheses: First, | hypothesized that hyperresponsiveness would be negatively
associated with frequency in household tasks, family events, physical/ outdeitieact
and social / community activities. Research suggests that caregivibrgatthildren’s
hyperresponsiveness or the potential for aversive responses as a reasackfof a
participation (Bagby et al., 2012; Larson, 2010; LeVesser & Berg, 2011). Thése is a
evidence that caregivers implement the highest number of accommodations in the
presence of children’s hyperresponsiveness (Little et al., 2011).

Second, | hypothesized that hyporesponsiveness will be negatively associated
with the frequency of participation in social events / community activifieaergent
research on the associations between sensory features and social-cononunicat
development suggests that children demonstrating hyporesponsiveness do not orient to
social stimuli and thus miss opportunities to engage with caregivers and\paessr{ et

al., 2011). Therefore, activities that are based on interaction with others suchahs soci
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events and community activities will be particularly negatively imphbtethe presence
of hyporesponsiveness.

Third, I hypothesized that sensory seeking would be positively associated wit
participation in solitary activities, in addition to negatively associatdutive frequency
of social activities. There is limited evidence on sensory seeking of chidlteASD;
however, research suggests that sensory seeking is negatively assathesedial
interaction and communication skills (Watson et al., 2011), and anecdotal evidence
shows that children exhibiting sensory seeking behaviors often do so alone (Spitzer,
2003).

As earlier explicated, the evidence on enhanced perception has suggested that
certain skills of individuals that exhibit this sensory response pattern maipbateto
successful participation in certain activities (e.g., puzzles); however,redearch
suggests that an over-focus on details may detract from activity patioei. Therefore,
this aspect of research question two (i.e., the impact of enhanced perception on

dimensions of activity participation) was exploratory in nature.

Research Question 3To what extent do child characteristics (i.e., CA, MA, autism
severity) moderate the associations between sensory response pattatimsemsions of
activity participation?

Hypothesis 3 | proposed that CA, MA and autism severity moderate the associations
between sensory response patterns and dimensions of participation. Spedifieally
association between sensory features and participation was hypothesized to be

increasingly negative for older children with ASD than younger children., Next
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hypothesized that the negative association between sensory features ampaipamtic
would differ based on children’s developmental ages and levels of autism sevishity
the magnitude of the association between sensory features and particgpagdarger

for younger and lower functioning children.
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CHAPTER 3
METHOD
Design

This cross-sectional, online survey study utilized a factor analytic apptoac
derive an empirical model of home and community activity participation in a large
sample of school-age children with ASD (n=713). Questionnaire data utilized for the
current study were administered to the sample at one point in time, concurrbigly. T
design allowed for the examination of the associations between sensory resgiense pa
(hypo, hyper, seek, EP) and derived factors of home and community activity
participation, as moderated by child characteristics (i.e., parentsadst

developmental age, chronological age, autism severity).

Data Collection

This study utilized extant data drawn from a larger, longitudinal study: The
Sensory Experiences Project — ARRA Supplement Grant (RO1 HD042168-06S1). The
aims of this larger, national survey study were to identify subtypes of ¢chagrdefined
by specific sensory response patterns from a large heterogeneousASE aad
determine the stability of these subtypes in children ages 1-13 years. Atthartarger
study, caregivers of children with ASD completed online questionnaires regarding
various aspects of their child’s development at two time points, approximatelgane y

apart. The current study primarily used questionnaire data from the seunermbint,

29



with the exception of a measure of autism severity (SRS; Constantino & Gruber, 2005)

which was administered to the sample at the first time point.

Procedures

As part of the larger study, participants were recruited through autism
organizations across the United States, including the Interactive Autismofideain
online research registry for caregivers of children with ASD. Recruitimegan in May
2010 and was conducted through December 2010 solely through online recruitment
material. Before completing the full battery of online questionnaires, potential
participants completed a short screening questionnaire that determinlgititglfgr full
participation based on inclusion/exclusion criteria. Once determined eligittiejgaats
were sent an electronic invitation to participate, and sent at least ®eiedtdlow up
contacts to complete the surveys if needed. The sample was contacted at tpmrtise
approximately one year apart. Participant consent was obtained eledlyatittze first
time point, between May 2010 and December 2010, as well as the second time point,
between May 2011 and December 2011.

At both time points of the larger study, questionnaires were available through
Quialtrics, which is a survey collection tool made available through the tditywef
North Carolina at Chapel Hill. Qualtrics allows users to make questionnaire data
available through a secure website, and confidentially download participant data ont
secure servers in SPSS 21.0 or excel formatted files. Participantsivesréhg option to
request, complete, and return paper copies of the surveys. Following completion of the

surveys at the first time point, all online survey data was downloaded onto a secure
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server, and participants were assigned identification numbers. Confideetiatying
information was then removed from survey data. Participants that completed
guestionnaire data at the first time point in data collection were contgmpeaximately
one year later, and invited to complete another battery of surveys. At both time poi
families were offered a $5.00 gift card as an incentive for completinguibstionnaires.
The Sensory Experiences Project — ARRA Supplement Grant study (includaigthe
of this dissertation) was approved by University of North Carolina at Chapal Hill
Institutional Review Board.

The current study primarily utilized questionnaire data from the second time
point, which was collected between May 2011 and December 2011. At the second time
point of data collection, questionnaire completion required approximately 1.5 hours of
time from participants. Data that were downloaded from Qualtrics into SPSSI24.0 fi
went through a series of data cleaning steps to ensure that questionnaresatcbed
across participants, assigned accurate identification numbers, and demographic
information collected from the first time point was accurate. Additionally ware
checked for errors through data management core at University of Northn@aoli
Chapel Hill.

Participants

The sample included in the factor analysis of the HCAS included 713 caregivers
of children with ASD ages 5-12 years 11 months (mean=105.93 mos.; SD=26.02 mos.;
range=60-155). Children included in the current study had a caregiver repogieastia
of an autism spectrum disorder, including autism or autistic disorder, Asperger’s

Syndrome, and Pervasive Developmental Disorder-Not Otherwise Specihbd (P
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NOS). A subsample of caregivers reported that their children had concurrent ASD
diagnoses (e.g., autism and PDD-NOS). A subsample of participants (n=686}; b2je
years 11 months (mean=106.12 mos.; SD=25.85 mos.; range=60-155 mos.) was utilized
to address the second research question due to missing data (n=26). Among the
subsample (n=686), child characteristics included in the current study wemtspare
estimated developmental age (PEDA) (mean=83.9 mos.; SD=31.86 mos.; 6.50-161.50
mos.) and autism severity as a measure of the Social ResponsivenessRSgale (S
Constantino & Gruber, 2004) total raw score (mean=106.69; SD=27.51; range=14-174).
Table 3.1 provides demographic and diagnostic information about the sample utilized for
the HCAS EFA and subsample utilized for the second set of analyses.

Table 3.1. Sample Demographics

Demographic Variable Factor Analysis (n=713)  Subsample (n=686)

n (%) n (%)

Child gender

Male 593 (83.2) 571(83.2)

Female 120 (16.8) 115 (16.8)
Child race /ethnicity

Caucasian 608 (85.3) 587 (85.7)

African-American 16 (2.2) 16 (2.3)

Hispanic 60 (8.4) 55 (2.8)

Asian 9 (1.3) 8 (1.2)

Other 25 (11.1) 46 (6.8)

Unknown 1(1) 1(1)
Diagnostic category

Autism/autistic Disorder 365 (51.2) 350 (51.0)

Asperger’s Syndrome 157 (22.0) 151 (22.0)

PDD-NOS 127 (17.8) 125 (18.2)

Multiple ASD diagnoses 64 (9.0) 60 (8.7)
Respondent

Mother 684 (95.9) 657 (95.8)

Father 23 (3.2) 23 (3.4)

Grandmother 3(.4) 3(.4)

Other Primary 3(.4) 3 (.4)
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Inclusion / Exclusion Criteria. Children included in the current study were aged 5 years
to 12 years 11 months (60 — 155 months) and had a caregiver reported diagnosis of an
autism spectrum disorder. Exclusionary criteria were as follows: cbithoonditions of
autism, such as Fragile X Syndrome; significant visual or hearing impasme
developmental disabilities due to a genetic disorder or syndrome; physicahiems;
psychiatric conditions such as schizophrenia; seizure activity within the lasiritBsn

or had lost a diagnosis of an ASD in the previous year.

Measures
HCAS. (15 minutes). The Home and Community Activities Scale (HCAS; adapted from
Dunst, Hamby, Trivette, Raab, & Bruder, 2002) is an 83-item parent report instrume
that measures the frequency with which children participate in actiatidaily life in
the home and community. Caregivers rate the frequency of the child’s paiditipat
each activity on a scale from never (1), monthly (2), weekly (3), or daily (4)HU#AS
is based on research by Dunst, Hamby, Trivette, Raab & Bruder (2000), in which 3300
children with or at risk for developmental delays were surveyed to detelmeiisettings
of naturally occurring learning opportunities.
SEQ. (15 minutes). The Sensory Experiences Questionnaire Version 3.0 (SEQ; Baranek,
1999; Baranek et al., 2006) is a 105-item caregiver report tool that charactenzes/s
features in children ages 2-12 years with ASD and/or developmental disal{}D) in
social and non-social contexts. Ninety-seven items on the SEQ 3.0 measure the
frequency of child responses to various sensory stimuli in the context of functional

activities and daily routines using a 5-point Likert scale ranging fr¢gaimost never) to
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5 (almost always.) Eight items about the child’s sensory behaviors allow ggavearto
elaborate with a qualitative response. Previous studies have shown that the SEQ 2.0 has
good internal consistency and test-rest reliability (Little et al., 2010pnfirmatory

factor analytic study has shown that the SEQ 3.0 demonstrates good moddSEAR-

.050; CFl =.722; SMRR= .065), with factor loadings for the latent sensory factors (hypo,
hyper, seeking, enhanced perception) generally strong and all significar@{p); all

were greater than .2 and the vast majority were .4 or greater (Ausderainet al
preparation).

Background Information Questionnaire. (30 minutes). The Background Information
Questionnaire (BIQ; unpublished questionnaire) is a caregiver report mdasigeed to

gain demographic information about the families of children with ASD, child’sgkera

and treatment history, and child characteristics such as communicatioy) &Diliand
comorbid diagnoses. This study utilized BIQ data, including basic demographic data
(i.e., gender, race, ethnicity), chronological age, and the parents’ estimatecbfltl’s
developmental age (PEDA).

Social Responsiveness Scal@0 minutes). The Social Responsiveness Scale (SRS;
Constantino & Gruber, 2005) is a 64-item caregiver report quantitative measure of
autistic traits in children. The SRS has been found to have a single factor structur
(Constantino et al., 2004), and the subscales of the SRS address the three core symptoms
of ASD (social deficits, language deficits, and stereotypic behavistrs¢ted range of
interests). Psychometric studies on the SRS have suggested that the heeagoa
interrater reliability (0.80) (Constantino et al., 2003) and convergent validhythe

Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Couteur, J99he SRS
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data utilized for the current study were drawn from the first point of data wofec
approximately one year prior to the collection of other measures (i.e., HCAS B3R).
Research suggests that SRS has excellent test-retest rel{@m&yver three months;

0.83 over 27 months) (Constantino & Todd, 2003; Constantino et al., 2003). Therefore,
there is strong evidence that the stability of the SRS score as previolslsegab

inform the current study is a valid estimate of participants’ autism sgvditite current
study utilized the total SRS score, which is an index of autism severity, and 8R8e

total scores indicate increased impairment.

Data Analysis
Exploratory Factor Analysis

In order to address research question 1, “What empirically derived dimensions
characterize the participation of school-age children with ASD on the HCA%?”, a
exploratory factor analysis (EFA) on the HCAS in Mplus (Muthén Muthén, 1998) was
conducted. Exploratory factor analysis is a method utilized to explain théoaaad
covariation in a set of variables (Preacher & MacCallum, 2003), and is appropriate f
use when there is limited research on the phenomenon of interest. Limitedhresearc
exists on the dimensions of activity participation among school-aged childte ASID;
therefore, confirmatory factor analysis (CFA) was not used to analyaeldtdizing a
CFA approach would result in hypothesizing parameter estimates that would
unnecessarily constrain the data (Costello & Osborne, 2005). However, the cudgnt st
proposed a hypothesis regarding the structure of the HCAS, which is helpful in

conceptually guiding an EFA (Ferguson & Cox, 1993).
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Factor analysis requires that the researcher make a number of detigtansde
the analysis, and ultimately, shape the results. Decisions regarding tlemnotethod as
well as the number of factors and items to retain have consequences for theagdality
meaningfulness of results (Preacher & MacCallum, 2003). Moreover, the dedmsibns t
are made regarding the number of factors and retainment of items represget@ay
between theory and statistical evidence. In order to guide the series adreoistEFA,
the literature on factor analysis often refers to Thurston’s (1947) conceptyé
structure. Simple structure refers to the case in which the fewest meafaagbrs and
high item loadings on each factor is the most desirable. There is a mujtiplicit
possibilities related to the rotation matrices of data, the number ofddlctimmay be
kept in the interpretation, and the items that are retained. The solution thatpheglent
item loadings on each factor in conjunction with low inter-factor correlations should be
chosen. In sum, simple structure refers to the situation in which the least comqdex
meaningful solution is chosen. The factors retained as well as the items tledihisuedr
on each factor, therefore, should be most easily interpretable, meaningfulplésable
(Fabrigar, Wegener, MacCallum, & Strahan, 1999; Preacher & MacCallum, 2003).

Exploratory factor analysis demands a number of steps, including: 1) type of
EFA; 2) sample size; 3) factor extraction method; 4) rotation; 5) number ofsaator
interpret; 6) retainment of items on each factor; and 7) naming of factorsl0A8
consists of 83 items measured on a categorical measurement scale from Never =
Monthly = 2, Weekly = 3, and Daily = 4. Due to the ordinal nature of the data, a
categorical factor analysis was utilized. Regarding sample sizejriemcstudy

sufficiently meets Goruschs’s (1990) recommendation for a 5:1 ratio of number of
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participants to number of items, as the approximate ratio of participants tantémes
current study was 8.5:1.

The choice of a factor extraction method is based on the assumptions regarding
the distribution of the data. Assumptions regarding the continuous nature of the data
cannot be met, as the HCAS data is based on ordinal response categories. Consequently,
the extraction method utilized in the current study was weighted least sguthresean
and variance adjustment (WLMSV), as recommended for categorical eppjoiaattor
analysis in Mplus by Muthén, DuToit, and Spisic (1997). The WLSMV approach is
recommended for sample sizes 200 or greater, and utilizes polychoric comsglatich
estimate the linear relationship within ordinal data (Muthen, du Toit, & Spisic, 1997).

The method of rotation simplifies and clarifies the data structure (Go&tell
Osborne, 2005), and can have drastic consequences for the results of the anaylsis
(Preacher & MacCallum, 2003). Rotation cannot, however, alter the amount of variance
extracted for the solution (Costello & Osborne, 2005). Two broad categories mfirotat
are often explicated in the literature: orthogonal and oblique rotation. Orthogatedrot
methods produce factors that are not correlated, while oblique rotation methodsallow f
the correlation between factors. The data used in the current study wenecssue
correlated, as is common in social science research (Costello & Osborne, 2085). T
default rotation in Mplus for a categorical EFA is geomin (Yates, 1987), as sonesst
suggest that it yields superior results as compared to other oblique rotatnmusnet
(Browne, 2001). However, there are a number of available oblique rotations, oblimin

being the most commonly utilized as it is the rotation that most drasticatgsdhe data
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structure (Ferguson & Cox, 1993). Both geomin and oblimin rotations were utilized and
the results of which were subsequently compared in the current study.

An essential step in exploratory factor analysis is the determinatibe atimber
of factors to retain. Although some have argued that any factor with an eigenvalue ove
1.0 should be retained (Guttman, 1954), this has been found as the least accurate method
of factor retention (Velicer & Jackson, 1990). Visual inspection of scree plot has bee
suggested as an accurate and acceptable method for determining the nudatdtersofo
retain (Costello & Osborne, 2005; Fabriagar et al., 1999). This method allows the
researcher to visually examine the plot of eigenvalues, and retain the numbeowrsf fact
above the bend, or break, in the data points.

Following the inspection of the scree plot and detainment of number of factors,
the inter-factor correlations and item loadings among each factor waarered. Inter-
factor correlations give an estimate of the unique contribution of each fiaictbe
model, and therefore are expected to be minimally correlated (Tabachnidel& Fi
2007). The decisions regarding which items to keep were based on recommendations in
the literature as well as the meaningfulness of items as they loadedfactting.
Although there exist no clear statistical guidelines for retaingrgstand choosing an
arbitrary cut point may be detrimental to the solution (Preacher & Mae,a2003),
research suggests that items with loadings greater than .32 be examinedi(iicdbé&c
Fidell, 2007) and analyzed with regard to the extent to which they meaningfully
contribute to the factor. Item loadings are considered “high” if they load above 0.80 on a
factor, although this is rare is social sciences. More commonly, items cofiitresina

between 0.40 and 0.70 are likely to occur and considered low to moderate (Costello &
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Osborne, 2005). Cross loading of items, or those items that load on more than one factor,
may be problematic as they suggest that the variance associated withmoisenioe
necessarily attributable to one factor (Ferguson & Cox, 1993). The magnitude of
difference between items should be considered in the deletion of items, in additien to t
examination of the factor correlations and item communalities (Worthington &
Whittaker, 2006). For the current analysis, items that loaded on two factors within 0.10 of
one another were deleted, in conjunction with the consideration of factor correlations.
Moreover, solutions from a factor analysis should account for approximately 50% of t
variance, as suggested by Streiner (1994). Therefore, the overall accouraedevem
each solution was examined.

In order to test the stability of the model chosen to best represent the data, the
results of the initial EFA were reanalyzed. Items were deleted lmesthe results of the
initial model, and the second round of analysis of data should produce a scree plot similar
to the first, which supports the determination and retainment of number of factors. The
eigenvalues associated with the reanalysis with deleted items should bed emokt
serve as evidence for the stability of the model with deleted items (I8d&t@ksborne,
2005).

The factors were named trough a two-pronged process adapted from the
guidelines described by Ferguson and Cox (1997). First, the hypothesized fawtsr na
and associated items were compared with the factors that emerged frofAtHeaieh
item was hypothesized to load on one of five factors; therefore, each iterssigrsed a
factor name prior to data analysis. Following data analysis, the itelmdsathat

emerged from the EFA were analyzed according to the hypothesized, and sulbgequent
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comparing the similarities across the factors that were revealedethad approach

used to name factors included presenting the item loadings on each factor to a panel of
team of scientific investigators (n=7) and doctoral students (n=3), having the judge
blindly name the factors, and discussing the names that were applied. Chamen fact

names will be discussed in the results section.

Mixed Model Regression Analysis

In order to address research questions 2 and 3: “To what extent are sensory
response patterns (hypo, hyper, seeking, enhanced perception) assodmted wit
dimensions of participation among children with ASD?” and “To what extent do child
characteristics (i.e., CA, MA, autism severity) moderate the asemsdietween sensory
response patterns and dimensions of activity participation?”, mixed modeisiegra
SAS 9.2 (SAS Institute, 2008) was used. Mixed model regression, also referred to as
hierarchical linear modeling or multi-level modeling, allows for fixed and ranefbects
to be included in a model. The repeated administration of questionnaires to each
participant introduces dependence in the measurement of outcomes, as responses are
nested within individuals (Raudenbush & Bryk, 2002). Therefore, the estimation of
random effects accounts for such dependence, and is particularly suited toghe curr
data due to the nesting of outcomes within individuals (Burchinal & Applebaum, 1991;
Raudenbush & Bryk, 2002). Additionally, mixed model regression with nested outcomes
within individuals allows for specific and direct test of differential modigat$ for
different outcomes (Littell et al., 2006). In other words, the outcomes may bdydirect

compared to one another through one outcome category serving as a referemes for ot
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outcomes. Data analysis for the current study utilized a mixed model to teffettte of

the independent variables of four sensory response patterns (hyperresponsiveness
hyporesponsiveness, sensory seeking, enhanced perception) on the dependent variables of
dimensions of activity participation, which were nested within child. The following

covariates were entered into the model: child CA, parents’ estimated deeelapage,

and autism severity. Descriptions of the variables used are explicated below.

Sensory Response Pattern Factor Scordsactor scores on the sensory patterns
(hyporesponsiveness, hyperresponsiveness, sensory seeking, enhanceadrpenaspt
derived from the CFA on the SEQ 3.0, and served as independent variables in the model.
As earlier explicated, the factor model of the SEQ 3.0 (Baranek, 1999) isdescri
Appendix B (Ausderau et al., in preparation). The CFA model of the SEQ utilized a
larger sample (n=884) with a larger age range (36-168 months) than the atipid

in the current study. SEQ 3.0 factor scores for participants that met inclusion and
exclusion for the current study were imported into an excel file, matcheddaug to

each participant’s unique identification number, and subsequently used in the analysis.
HCAS Mean ScoresHCAS mean scores were utilized as the dependent variables in the
model, as opposed to HCAS factor scores. The dependent variables utilized in the model
to address research questions 2 and 3 were derived through an EFA; therefore, factor
scores associated with this model reflect the lack of predetermiredgtars which
characterize an EFA approach (Ford, MacCallum, & Tait, 1986). However, the fac

scores derived from an EFA in a CFA framework are highly significantleleded with
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mean factor scores (Ford, MacCallum, & Tait, 1986), and will be shown in the results
section.

Chronological Age (CA).Child CA was considered as the difference between the child’s
date of birth and the date of the caregiver’'s completion of the HCAS.

Parents’ Estimated Developmental Age (PEDA In order to derive the score of

estimated cognitive functioning, caregiver response categories (1-24 yaoidstwelve-

month intervals (e.g., 12-17 months; 5-6 years) ranging from less than 12 months to 18.9
years were recoded to reflect the median of each category. For extimapategory of 5

to 5.9 years (60 to 71 months) was recoded into 65.5 months.

Autism Severity. The covariate of child autism severity was utilized as the total raw
score on the SRS (Constantino & Gruber, 2005). Higher raw scores on the SRS indicate
increased symptoms of ASD.

Mixed model regression demands a humber of decisions, including: 1)
determining random versus fixed effects; 2) the type of covariance structthie; 3)
estimation method; and 4) the degrees of freedom method. The independent variables
were treated as fixed effects, with the intercept treated as a ranfdam Efiere are a
number of covariance structure options, which specify the variance-covariamoe mat
and serves as a starting point to estimate model parameters (Field, 2@0&\rrEnt
analysis utilized an unstructured model, as this approach is applicable to data with
repeated measures, and assumes the covariances do not conform to a systematic pa
(Littell et al., 2006). As for the estimation method, restricted maximumHhited was
used in the analyses, as this method is argued to be the most effective for ussin mix

models and favored over a maximum likelihood approach which may be biased toward
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small samples (Littell et al., 2006). Lastly, the Kenward-Roger (199 H)adetf
estimating degrees of freedom was utilized, as it is strongly sugdestase with
repeated measures data and applicable to an unstructured model.

Data utilized for the mixed model were screened for normality, which included an
examination of the descriptive data and diagnostic information on the data. The
normality of the distribution of errors was examined through the inspection of a
histogram of the standardized residuals. Further, collinearity, which inslitete
presence of linear relationships between predictors and covariate variaslds2F09),

was screened through bivariate correlations.
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Chapter 4
RESULTS

The purpose of this study was to examine the structure of the home and
community activity participation as measured by the HCAS in a large, nlageomale of
school-aged children with ASD. In addition, this study examined the extent to which
sensory response patterns (i.e., hyporesponsiveness, hyperresponsivenags, seeki
enhanced perception) were associated with dimensions of activity participation a
moderated by child characteristics (i.e., autism severity, PEDA, CA9.CHaipter will be
divided into two sections: 1) the results of the exploratory factor analysis stirtioture
of the HCAS; and 2) the results of the mixed model regression analyzing dbe&atsas
between dimensions of HCAS and sensory response patterns.

HCAS Factor Structure

In order to determine the empirically derived dimensions that charadtesize
participation of school-age children with ASD on the HCAS, the results of goceia!
exploratory factor EFA utilizing WLMSV were analyzed. One, two, and sitofa
solutions using both geomin and oblimin rotation were evaluated with regard stcsthti
evidence and theoretical meaningfulness.

Descriptive data, including counts and percentages for each item are raported i
Appendix C. The normality of distribution of data are not considered for a catégorica
EFA utilizing WLMSYV, as it can be used with ordinal data while not assuming

multivariate normality (Muthen & Muthen, 2004).
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The exploratory factor analysis yield 25 factors with eigenvaluesdig 1.00.
As earlier stated, research has shown that retaining eigenvalues over 1.00 islaatmac
method of determining number of factors (Fabrigar et. al, 1999); thereforestitis of
the scree plot were investigated. The scree plot is shown in Figure 4.1. @aksthat
characterized the viable solutions were between one and two factors (13.130-4.336), two
and three factors (4.336-3.929) and six and seven factors (2.875-2.471); therefore, the
one, two, and six factor solutions were investigated with regard to the interplaebetw
statistical evidence and theoretical meaningfulness. The one factor afattoro
solutions will be described below; however, the six factor solution was ultimately

determined to most succinctly characterize the data.

Figure 4.1. HCAS Scree Plot

14 -

12 A

[uny
[ee] (=]
1 1

Eugenvalues
(o)}
1

4 - o.. e Eigenvalues
%
[ )
2 i ®, ........
0 T T T T T T M T bad ] 1
5 H) 10 20 30 40 50 60 70 80 90

Number of Factors

45



HCAS: One Factor Solution
The one factor solution accounted for 10.8% of the variance, and item loadings
ranged from .027 to .787. Twenty-six items did not load above .320 on the one factor
solution, and the item loadings were quite low, with the highest item loading at .787.
Theoretically, these highest loading items did not appear to share a commen them
associated with children’s activity participation, and the variance explayntée: lmne
factor solution was low. Consequently the one factor solution was rejected altsl o€s

the two-factor solution were investigated.

HCAS: Two Factor Solution

The two-factor solution was investigated to determine the extent to which it
characterized activity participation among children with ASD. The resulkeaj@omin
and oblimin rotation methods were compared, and both solutions suggested that the
majority of items loaded on factor one, with many fewer items loading on tagioil he
two-factor solution accounted for 11.9% of the variance. Table 4.1 shows the comparison
of the number of items that loaded on each factor in addition to those items that cross
loaded and loaded below .32 between the oblimin and geomin rotation solutions. The
results of the item loadings for both the geomin and oblimin solutions are shown in Table
4.1, along with items that did not load above .32 and cross-loaded within a .10 magnitude
difference across factors. Refer to Appendix D for the two factor geordinlaimin

solutions.
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The geomin and oblimin rotation solutions yielded similar results. Two items on
factor two in the oblimin solution (e.g., swimming, water play/swimming) nedgtive
loaded, while the same two items cross-loaded on the geomin solution. As geomin
rotation is suggested for use in categorical exploratory factor anahgithe increased
negative factor loadings on the oblimin solution were not able to be interpreted, the
results of the two-factor geomin rotation solution are discussed. The regikstab-
factor geomin rotation solution revealed the majority of items loaded on factor 1 (n=47)
while many fewer items loaded on factor 2 (h=6). Five items cross-loatled &
magnitude of .10 difference, while 24 items did not load above 0.32. Factor correlations
of the two-factor model were 0.188, which suggested that each factor may maffeea uni

contribution to the model.

Table 4.1. Two Factor Solution Geomin v. Oblimin Rotation Overview

Factor  Factor Low Loading Cross loading Factor
1 2 Items* (n) items** (n) Correlations
(nitems) (n items) (n
Geomin 47 6 24 5 .188
Solution
Oblimin 47 7 24 4 .022
Solution

Item loadings above 0.32 on each factor were examined in an attempt to
meaningfully interpret the items on each factor. The item loadings from thergeom
rotation solution on each factor, ranged from low to moderate on factor one (0.323 to

0.699) and low to high on factor two (0.323 to 0.875).
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There was a lack of clarity regarding the interpretation of the item&#tuded on
the two-factor gemoin rotation solution. The majority of items loaded on fastrand
reflected a lack of meaningful cohesion among those items. Specificathg that were
theorized to tap community activities, outdoor activities, and social actikbaded on
factor one, while activities that appeared to tap family events and householatgsks (
going to church, religious activities, praying, cleaning up room, picking up toys,
household chores) loaded on factor two. The two-factor solution did not provide clear
evidence related to the underlying latent structure of the activity ipattan among
children with ASD, and the theoretical meaningfulness was questionable. Tagtiedor

two-factor solution was rejected and the six factor solution was examined nex

Six Factor Solution

The six-factor solution was investigated in order to determine the statistica
evidence and theoretical meaningfulness presented by the data. Six faziargest for
51.7% of the variance, which aligned with Streiner’s (1994) recommendation tiwas fac
should account for at least 50% of the variance. The factor correlations, iingka
and theoretical meaningfulness of items were considered for the geahoblanin
rotation solutions.

The statistical evidence for both the geomin and oblimin rotation six factor
solutions was similar. Factor correlations for the oblimin solution ranged from 0.002 to

0.280, while the geomin solution factor correlations ranged from -0.126 to 0.388. The
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oblimin solution factor correlations were all positive and somewhat lower. Both the
oblimin and geomin factor correlations suggested that factors were minimakyated,
therefore each made a unique contribution to the model.

The item loadings on each solution were investigated, and the geomin rotation
presented a higher number of items that more highly loaded as well as meaningful
aligned with one another. For example, the geomin rotation solution presented 15 items
that highly and meaningfully loaded on factor one; however, the oblimin solution had 13
items that loaded on this factor. The lack of these two items (i.e., cooking/pgepari
meals and playing board games) as loading on factor one in the oblimin solution
detracted from the overall meaningfulness of the factor. Moreover, 18 items did not
highly load (<.32) on the oblimin rotation solution, while 11 items did not highly load on
the geomin solution. This statistical evidence and theoretical meaningfulnesstsdgg
that the results of the geomin solution best represented that data. Factaticosréor

the geomin solution are shown in Table 4.2.

Table 4.2. Six Factor Geomin Rotation Solution Factor Correlations

Factor 1 | Factor 2 | Factor 3| Factor4| Factor5| Factor6
Factor 1 1.000
Factor 2 0.388 1.000
Factor 3 -0.126 0.037 1.000
Factor 4 0.215 0.279 0.096 1.000
Factor 5 0.124 0.079 -0.021 0.085 1.000
Factor 6 0.119 0.130 -0.046 0.117 0.062 1.00

The results of the item loadings on the geomin rotation solution are presented in
Table 4.3. Iltem loadings that were considered (above 0.320) included the following

ranges on each factor: Factor 1: 0.343 to 0.711; Factor 2: 0.33 to 0.822; Factor 3: 0.392
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to 0.65; Factor 4: 0.334 to 0.828; Factor 5: 0.388 to 0.629; and Factor 6: 0.413 to 0.908.
Eleven items did not load above 0.320, sixteen items cross-loaded within 1.0 of one
another and one item was a duplicate in the measure (i.e., running errandspréh2gef
items were deleted from the solution and 55 items were kept in the subsequensanalyse

Refer to Appendix E for the item loadings for the six factor oblimin solution.

Table 4.3. Six Factor Geomin Rotation Solution Item Loadings

HCAS ITEM F1 F2 F3 F4 F5 F6
Picking up Toys 0.7121 -0.02 -0.147 0.08 0.094 0.219
Cleaning up Room 0.612 0.023 -0.139 0.046 0.206  0.287
Reading/Looking at
Books 0.611 0.177 -0.103 -0.028 0.034 0.096

Adult/Child Play Times 0.565 0.201 -0.036 0.088 -0.163 -0.1
Telling Child Stories 0.492 0.246 -0.064 0.111 0.075 0.09

Bedtime Stories 0.482 0324 -0.086 0.06 -0.071 0

Dancing/Singing 0.445 0.19 0.017 0.119 -0.323 -0.046
Family Talks 0.437 0.249 -0.032 0.21 0.221 0.332
Playing Ball Games 0.432 0.245 -0.165 0.289 -0.108 0.025
Listening to Music 0.412 0.208 0.064 0.136 -0.269 -0.04

Cuddling with Child 0.381 0.238 -0.046 0.162 -0.119 -0.111
Art Activities/Drawing 0.37 0.169 -0.145 0.007 -0.048 0.061
Cooking/Preparing

Meals 0.359 0.139 0.097 0.138 0.236 0.139
Playing Board Games 0.343 0.225 -0.019 0.204 0.095 0.146
Children's Festivals 0.302 0.822 0.043 0.24 -0.052  0.269

Community

Celebrations 0.171 0.701 0.104 0.323 0.037 0.242
County/Community

Fairs 0.172 0.662 0.041 0.222 0.049 0.184
Hay Rides 0.285 0.658 -0.099 0.03 0.075 0.198
Music

Concerts/Children's

Theater 0.28 0.62 0.096 0.254 -0.018 0.169

Community Gardens 0.322 0.613 -0.028 0.11 0.107 -0.07
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Parades

Nature Centers
Zoo/Animal Reserves
Picnics

Animal Farms/Petting
Z00s

Parks/Nature Reserves
Children's
Museums/Science
Centers

Child Play Groups
Storytellers

Indoor Playgrounds
Recreation/Community
Centers
Daycare/Preschool
Family Gatherings
Music Activities

Car Rides/Bus Rides
Doing Errands

Going Shopping
Food Shopping
Eating Out
Swimming

Water Play/Swimming
Visiting Friends
Having Friends Over tc
Play

Visiting Neighbors
Sleepovers
Basketball

Hiking

Doing Yard Work
Growing Vegetable
Garden

Camping

Caring for
Pets/Animals

Going to Church
Religious Activities
Praying

Children's Clubs (4H,
Scouts)

0.193
0.262
0.186
0.306

0.192
0.292

0.203
0.29
0.202
0.31

0.207
0.037
0.255
0.279
0.155
0.399
0.314
0.35
0.173
0.093
0.089
0.342

0.278
0.268
0.175
0.293
0.259
0.378

0.358
0.091

0.142
0.08
0.116
0.202

0.08

0.611
0.6

0.589
0.564

0.55
0.524

0.514
0.501
0.484
0.476

0.47
0.372
0.352
0.339
0.33
0.235
0.321
0.238
0.294
0.167
0.151
0.304

0.193
0.249
0.19
0.177
0.523
0.187

0.288
0.295

0.051
0.113
0.211
0.116

0.182

-0.088
0.06
0.127
0.039

0.054
0.128

0.096

0.016
-0.14
0.03

0.164
0.123
-0.078
-0.087
-0.023
0.65

0.561
0.569
0.392
0.223
0.202
0.025

-0.036
0.021
0.003
-0.222
0.016
-0.052

-0.118
0.024

0.121
0.01
0.018
-0.09

0.035

0.297
0.124
0.104
0.346

0.048
0.16

0.195
0.23
0.135
0.25

0.308
0.023
0.285
0.008
0.011
0.228
0.229
0.146
0.246
0.828
0.798
0.637

0.619
0.509
0.422
0.334
0.208
0.103

0.098
0.248

0.118
0.113
0.1
0.074

0.108

0.013
0.353
0.057
0.235

0.16
0.313

0.071
-0.03
-0.077
-0.223

0.071
-0.247
0.097
-0.17
-0.263
0.198
-0.105
0.069
-0.041
0.026
-0.039
0.092

0.162
0.171
0.139
-0.006
0.629
0.537

0.45
0.418

0.388
0.012
-0.012
0.034

0.269

0.162
-0.094
-0.059
0.083

0.026
-0.089

0.047
0.225
0.2
0.102

0.085
0.024
0.083
0.206
0.029
0.033
0.037
0.001
0.143
-0.242
-0.261
0.358

0.351
0.329
0.274
0.21
-0.162
0.123

0.056
0.07

0.262
0.908
0.9
0.793

0.413

Cross Load within 0.10
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Planting Trees/Flowers 0.521 0.438 -0.156 0.103 0.501 0.14

Taking Walks/Strolls 0.432 0.369 -0.047 0.134 0.055 -0.037
Household Chores 0.434 0.011 0.04 0.138 0.363 0.305
Nature Trail Walks 0.305 0.56 0.018 0.155 0.589 -0.196
Family Meetings 0.382 0.277 -0.138 0.182 0.281 0.408

Outdoor Playgrounds  0.334 0.35 -0.104 0.207 -0.132 0.047
Decorating Home

(Holidays) 0.443 0536 -0.454 0.214 0.224 0.147
Family Member's

Birthdays 0.343 0486 -0.472 0.239 0.121 0.08
Holiday Dinners 0.402 0.547 -0.478 0.275 0.151 0.059
Playing Arcade Games 0.058 0.347 0.031 0.321 0.118 0.222
Boating/Canoeing 0.101 0.291 0.012 0.371 0.408 0.085
Rafting/Tubing 0.037 0.154 -0.004 0.381 0.368 0.067
Fishing 0.102 0.211 0.033 0.388 0.37 0.082
School 0.059 0.178 -0.21 -0.174 -0.238 0.085
After School Care -0.04 0.318 0.092 -0.096 -0.235 0.072

Riding Bike/Wagon 0.329 0.257 -0.037 0.299 0.107 0.096
Did not load above 0.32

Playing Alone 0.189 0.035 0.179 -0.007 -0.128 -0.018

Horseback Riding 0.031 0.25 0.024 0.03 0.023 -0.012

Library/Book Mobiles 0.225 0.296 -0.054 0.05 0.111 0.189
Pet Stores/Animal

Shelters 0.1 0.303 0.167 0.08 0.181 0.069
Watching

TV/Videos/DVDs 0.113 0.02 -0.011 0.14 -0.087 0.043
Rough Housing 0.283 0.173 -0.074 0.156 -0.164 -0.112
Playing Video Games 0.035 0.028 0.075 0.186 0.178 0.231
Karate/Martial Arts 0.064 0.154 0.127 0.223 0.163 0.182
Soccer 0.256 0.174 -0.212 0.226 0.008 0.154
Gymnastics/Movement

Classes 0.145 0.291 0.064 0.231 -0.145 0.076
Baseball 0.172 0.167 -0.165 0.312 -0.078 0.079

Duplicate Iltem
Doing Errands 0.439 0.294 0.588 0.266 0.139 0.041

In order to test the stability of the six-factor model after the deletidmedbiv
loading items and cross-loading items, the 55-item solution was tested usiagaicat

EFA in Mplus with geomin rotation. Results of the 55-item EFA scree plot suggested
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moderate stability, as there was a break in eigenvalues between the sialiearit s
factor solution (2.019-1.82). In order to support the utilization of HCAS mean scores as
opposed to factor scores, the results of the EFA were analyzed in a CFA franrewor
Mplus, as factor scores cannot be derived from an EFA. Mean scores on eachnthctor a
factor scores derived from the CFA were tested using spearman eonland results
are as follows: Factor 1 r=.970; factor 2 r=.944; factor 3 r=.983; Factor 4 r=.940r, Hact
r=.802; and Factor 6 r=.965. All correlations were highly significant (p<.00Hylgle
lending support for the use of mean score of activity participation as outaomthes i
mixed model.
Factor Naming

The process of naming the factors occurred through a two-pronged approach.
First, my hypothesized factors as assigned to each item a priori wereredrgpthe
factors that emerged from the analysis. Second, a panel of experts on chitdrA® Wi
(n=11) reviewed each factor’s item loadings and asked to name each factor without
discussion. After individually examining the factor loadings, factor namees discussed
and | considered the input of the panel in the final assignment of factor namésctbhe
names that emerged from this iterative process were: Factor 1: ParehHGhdehold
Activities; Factor 2: Community Activities; Factor 3: Routine Erran@stér 4:
Neighborhood Social Activities; Factor 5: Outdoor Activities; and Factoa@hbased

Activities.
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Six Dimensions of Activity Participation:
Associations with Sensory Response Patterns

Research questions two and three included: “To what extent are sensory response
patterns (hypo, hyper, seeking, EP) associated with dimensions of participabiog am
children with ASD?” and “To what extent do child characteristics (i.e., CA, MAsraut
severity) moderate the associations between sensory response pattatimsemsions of
activity participation?” Mixed model regression was utilized to addhesagsociations
between independent and dependent variables as well as covariates. Independent
variables included sensory response patterns (hypo, hyper, seeking, EP){evaria
included autism severity, chronological age, and parents’ estimated devetapage,
and dependent variables included HCAS factors (Parent-Child Household Agtivitie
Community Activities, Routine Errands, Neighborhood Social Activities, Outdoor
Activities, Faith-based Activities).

Descriptive Statistics

In order to test the normality assumption, the residuals were calculatéteand
histogram of residuals is shown in Figure 4.2, which supports the assumption of
normality in the data. With regard to parents’ estimated developmental age, ninety
(13.1%) caregivers of children with ASD were unable to provide an estimate.
Furthermore, 66 (9.6%) caregivers estimated their child’s developmen$ 4g@enzonths
greater than the child’s chronological age. These responses were considsieg for
two reasons. First, extensive research suggests that the developmentahddesaf ¢
with ASD most often does not exceed their chronological age (Mottron, 2004). Second,

the majority of available response categories for parents to estimeatehild’s

54



developmental age were divided into twelve-month increments. Therefore spaoelat
have estimated their child’s developmental age within the same twelve-raogthas

the child’'s CA. Consequently, 156 (22.7%) responses of PEDA were not included in the

model.

Figure 4.2. Residuals Plot
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200+
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100+
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Descriptive statistics for sensory scores, HCAS dimensions and child tehistars are
shown in Table 4.4. For sensory response pattern scores, lower scores indicasedecrea
impairment. Higher scores on the autism severity indicate increasedyserat higher
scores on the HCAS dimensions indicate more frequent participation. HCAS Dimension

mean scores are shown in Figure 4.3.
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Table 4.5 Descriptive Statistic

Variable N Mean (SD) Range
Hypo 686 -.243 (.933) -1.843:45:
Hyper 686 -.172 (.954) -2.392:62(
Seeking 686 -.276 (.962) -2.272-31¢
Enhanced Perception 686 -.127 (.906) -2.313:691
Autism Severity 686 106.69 (27.510) 14-174
PEDA 596 89.51 (35.444) 6.5121.5(
CA 686 106.09 (25.877) 60-155
Parent€hild Household Activitie = 686 2.95 (.453) 1.50-3.86
Community Activities 686 1.54 (.276) 1.00-3.19
Routine Errands 686 2.47 (.579) 1.00-4.00
Outdoor Activities 686 1.58 (.457) 1.00-3.40
Neighborhoodsocial Activities 686 1.91 (.474) 1.00-3.57
Faith-based Activities 686 1.83 (.453) 1.50-3.86
Figure 4.3HCAS Mean Score
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The correlations among mean scores on each factor of activity participation,
factor scores of sensory response patterns, and child characteristiosvemars Table
4.5. The variables shown in the correlational analyses were used for subsequeist analys
in mixed model data; therefore, the correlations should be interpreted in thet cdiite
mixed model and will not be discussed at length. The correlational data sdgn&stk
of collinearity between predictor and covariate variables (i.e., CA, PED&paut
severity, sensory response patterns), as no correlations were above .80 (Field,H2010). T
lack of collinearity, particularly between sensory response patterns asich @etrerity,
suggests that each variable is measuring a specific construct and theevagsociated

with one construct’s measurement is not masking the effect of another.

Solution for Fixed Effects

The results of the mixed model regression are shown in Table 4.6 and reflect the
final model with the removal of non-significant two and three way interactioxgdvi
models require a reference category from which to make comparisons betwssnmesut
(Bryk & Raudenbush, 1992). Parent-Child Household Activities was utilized as the
reference category, as it had the highest mean score. The results ofdtienadel
regression showed significant main effects for the HCAS dimensions, edhance
perception, hyperresponsiveness, autism severity, and PEDA. Two way significant
interactions included PEDA by HCAS dimensions. Significant three wayatiens
included seeking by CA by HCAS dimensions and hyporesponsiveness by CA by HCAS

dimensions. Each of these findings will be explicated below.
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Table 4.5. Pearson Correlations

F1 F2 F3 F4 F5 F6 CA PEDA| SRS Hypo Hyper  Seel
F1: Parent-Child 1.000
F2: Community 344 | 1.00
F3: Routine 304" | .269° |1.00
Errands
F4: Neighborhood| .302 |.268" |.268" | 1.00
F5: Outdoor 220 | .243° |.198 | .227 [1.00
F6: Faith-based 171 | .158 | .033 117 | .153 [ 1.00
CA -249 | -115 | .004 -.036 171 | .065 1.00
PEDA -052 | -.067 .046 093 | .272° |.076 578 |1.00
SRS -.198 | -.006 -.089 |[-126" |.102° |-.007 .031 -187 | 1.000
Hypo -075 | .047 -108 | -.094* | -.026 -.068 -139 | -304" | .584 | 1.000
Hyper .031 -.006 -.089 |-126° |.102"° |-.007 .042 .030 545 | 590 | 1.000
Seeking .048 .086 | -.056 -.056 014 -.024 -146 | -278" | 511" |.732° | .580 | 1.000
EP 135 | .036 -.047 -.047 166 | .049 093 |-187" |.385 |.347° |.839° |.617

**<.01 *<.05

PEDA=parents’ estimated developmental age

SRS=autism severity
CA=chronological age



Table 4.6. Tests of Effects of Sensory Response Patterns and Child Characterist

HCAS Dimensions

Effect DF F Value p
HCAS 5,2945 503.83 <.0001
Seek 1,586 0.03 0.7372
Enhanced perception 1,586 12.80 <0.0001
Hypo 1,586 2.00 0.1111
Hyper 1,586 9.25 <0.01
Autism severity 1,586 19.01 <.0001
CA 1,586 3.35 0.0275
PEDA 1,586 6.68 <0.01
Seek*HCAS 5,2945 0.57 0.3712
Hypo*HCAS 5,2945 0.54 0.0915
CA*HCAS 5,2945 3.52 <0.01
PEDA*HCAS 5,2945 3.05 <0.01
Seek*CA 1,586 0.72 0.4371
Hypo*CA 1,586 0.01 0.6903
Seek*CA*HCAS 5,2945 4.33 <0.01
Hypo*CA*HCAS 5,2945 3.20 <0.05

HCAS Dimensions The results show that the six HCAS dimensions significantly

differed from one another [F(5.2945)=503.83, p<.0001, see Table 4.6]), which provides

further support for the uniqueness of each HCAS dimension. A series of post hoc

comparisons revealed the extent to which HCAS factors differed from one another

controlling for autism severity, CA, PEDA, and sensory response patternsliOvera

children participated less frequently in every activity dimension compareate¢atP

Child Household Activities. Specifically, children participate less fratjyén

Community Activities (b=-1.4167, SE=.027, p<.001), Routine Errands (b=-1.4167,

SE=.027, p<.001), Neighborhood Social Activities (b=-0.5023, SE=.027, p<.001),

Outdoor Activities (b=-1.044, SE=.027, p<.001), and Faith-based Activities (b=-1.118,

SE=.027, p<.001) than in Parent-Child Household Activities. Refer to Table 4.7 for

comparisons between each of the remaining dimensions.
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Table 4.7. Planned Contrasts between HCAS Dimensions

Planned Contrasts b (SE) p
Community v. Errands -0.91 (.03) <.001
Community v. Faith-based -0.30 (.03) <.001
Community v. Neighborhood -0.37 (.03) <.001
Community v. Outdoor -0.04 (.03) <.001
Errands v. Faith-based 0.62 (.03) <.001
Errands v. Neighborhood 0.54 (.03) <.001
Errands v. Outdoor 0.87(.03) <.001
Faith-based v. Neighborhood -0.07 (.03) <.05
Faith-based v. Outdoor 0.26 (.03) <.001
Neighborhood v. Outdoor 0.33 (.03) <.001
Parent-Child v. Community -1.46 (.03) <.001
Parent-Child v. Errands -0.50 (.03) <.001
Parent-Child v. Neighborhood -1.09 (.03) <.001
Parent-Child v. OQutdoor -1.41(.03) <.001
Parent-Child v. Faith-based -1.19(.03) <.001

HyperresponsivenessHyperresponsiveness significantly predicted HCAS scores,
controlling for child characteristics and other sensory response patteras,prutvided
support for the hypothesis that hyperresponsiveness would negatively impact children’
participation in a number of activity dimensions. Specifically, hyperresporessavas
found to negatively impact each of the six dimensions of activity participation
[F(1,586)=9.25, p<.01, see Table 4.6]), and demonstrated a small effect size (.20)
(Cohen, 1988). These findings suggest that hyperresponsiveness inhibited aictigities
dimensions, and for each one point increase in hyperresponsiveness, children

demonstrated a .048 decrease in participation across HCAS dimensions.

Enhanced Perception Enhanced perception positively impacted all dimensions of

activity participation [F(1,586)=12.80, p<.001, see Table 4.6]), regardless of child
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characteristics and other sensory response patterns, and demonstratecterafider
size (.40). Enhanced perception supported participation in all dimensions, and for each
one point increase in enhanced perception, children demonstrated a .14 increase in

participation across HCAS dimensions.

Child Characteristics. The results showed that the child characteristics found to impact
activity participation included autism severity and PEDA. Autism sevieatya

significant, negative main effect on each of the six HCAS dimensions [F(1,586)=19.01,
p<.01, see Table 4.6]), and a minimal effect size (d=.01). Autism severity irdchitgy
participation across HCAS dimensions, and for each one point increase in autism
severity, children demonstrate a .002 decrease in participation across HGASIONS.

The impact of PEDA significantly differed across HCAS dimensions [F(1,586)=6.68,
p<.01, see Table 4.6]), such that the impact of PEDA is contingent on the HCAS
dimension. Comparisons between the effect of PEDA on each activity dimension are
shown in Table 4.8. Overall, the significant effect of PEDA was between Outdoor
Activities versus Parent-Child Household Activities and demonstratedlaeffect size
(d=.01), such that developmentally older children were reported to padiaigae in

Outdoor Activities than in Parent-Child Household Activities (p<.05).
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Table 4.8. Planned Comparisons PEDA and HCAS Dimensions

Effect DF b (SE) p

PEDA: Parent-Child v. Community 1,2945  -0.001 (.001) 0.222
PEDA: Parent-Child v. Errands 1,2945  -0.001 (.001) 0.561
PEDA: Parent-Child v. Faith-based 1,2945  -0.0004 (.001) 0.681
PEDA: Parent-Child v. Neighborhood 1,2945 0.0005 (.001) 0.595

PEDA: Parent-Child v. Outdoor 1,2945 0.002 (.001) <0.05
PEDA: Parent-Child (reference category) - -

Two-way Interaction: Hyporesponsiveness by CAFigure 4.4 shows the significant
interactions for hyporesponsiveness by CA across HCAS dimensions [F(5,2245)=
p<.05, see Table 4.6], when controlling for other sensory patterns, PEDA, and autism
severity. The hypothesis that CA would moderate the association between
hyporesponsiveness and activity participation was partially supported. Ths seggest
that the impact of hyporesponsiveness on activity participation varies asiarfuofct
children’s CA. That is, hyporesponsiveness made a significant contributiondeots|
activity participation, but that association was qualified by a significant
hyporesponsiveness by CA interaction. Overall, younger children with high levels of
hyporesponsiveness participated more frequently in activities, includregtRahild
Household Activities, Community Activities, Routine Errands, Neighborhood Social
Activities, and Outdoor Activities. Older children with high and low levels of
hyporesponsiveness demonstrated similar participation scores in Philent#Qusehold
Activities, Community Activities, Routine Errands, Neighborhood Social A@sjitand

Outdoor Activities.
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The association between hyporesponsiveness, CA, and activity participation
differed in the Faith-based Activities dimension, such that older children withdwels
of hyporesponsiveness participated more in Faith-based Activities. fidseses suggest
that the presence of high hyporesponsiveness in older children may support their
participation in Faith-based Activities, whereas the presence of highdsgumsiveness
in young children inhibits their participation in Faith-based Activities febghces in
high versus low hyporesponsiveness slopes across HCAS dimensions were tested. The
low and high hyporesponsiveness groups were based on scores that were above and
below 1.5 SD of the mean for hyporesponsiveness. Results (refer to Table 4.9) showed
low effect sizes for Routine Errands (d=.31) and Neighborhood Social &si{dtr.22),
moderate effect sizes for Community Activities (d=.40), Outdoor Acts/(fik-.44), and
Parent-Child Household Activities (d=.54), and a large effect size fdr-baged

Activities (d=.69).

Table 4.9. Slope Differences between High and Low Hyporesponsiveness

Effect DF b (SE) P Cohen’s d
Faith-based: Low v. High Hypo 1,1668 .539 (.245) <.05 .69

Household Low v. High Hypo 1,1668 -0.248 (.245) 0.3129 54
Outdoor: Low v. High Hypo 1,1668 -0.199 (.245) 0.4153 .44

Community: Low v. High Hypo 1,1668 -0.111 (.245) 0.6522 40
Neighborhood: Low v. High Hypo 1,1668 -0.148 (.245) 0.5468 31
Errands: Low v. High Hypo 1,1668 126 (.245) 0.6076 22

Two-way Interaction: Sensory Seeking by CAFigure 4.5 shows the sensory seeking
by CA significant interactions across HCAS dimensions [F(5,2945)=4.33, p<.01, ®kefer t
Table 4.6], when controlling for other sensory patterns, PEDA, and autism pelket

hypothesis that CA would moderate the association between sensory seelaotvatyd
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participation was partially supported. Sensory seeking made a signifocanbation to
activity participation; however, this contribution varied as a function of cilsl@A.

Older children with high levels of sensory seeking participated more fregueRthrent-
Child Household Activities, Outdoor Activities, Community Activities, and
Neighborhood Social activities. This trend diverged, however, for Routine Errands and
Faith-based Activities. Older children with high levels of sensory seekitigipated

less frequently in Routine Errands and Faith-based Activities than yocimigren with

high levels of sensory seeking. These results suggest that the presenhesehbayy
seeking in older children may inhibit their participation in Faith-basetVifies and

Routine Errands. Differences in high versus low sensory seeking slopesHCASs
dimensions were tested, and the groups were based on scores that were above and below
1.5 SD of the mean for hyporesponsiveness. Results (refer to Table 4.10) showed low
effect sizes for Neighborhood Social Activities (d=.002), Community Acts/(fik=.10),

and Outdoor Activities (d=.10). Effect sizes for Parent-Child Household Aesvit

(d=.39) and Routine Errands were moderate (d=.53), and that of Faith-basedeActiviti
was large (d=.90).

Table 4.10. Slope Differences between High and Low Sensory Seeking

Effect DF b (SE) P Cohen’'sd
Faith-based: Low v. High Seek 1,1724  -0.743 (.245) <.01 .90
Household Low v. High Seek 1,1724 0.176 (.245) 0.4740 .39
Outdoor: Low v. High Seek 1,1724  -0.113 (.245) 0.6466 .25
Community: Low v. High Seek 1,1724  -0.026 (.245) 0.2153 .10
Neighborhood: Low v. High Seek 1,1724  -0.001 (.245) 0.9964 .002
Errands: Low v. High Seek 1,1724  -0.305 (.245) 0.6076 53
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Figure 4.4. The Effect of CA on Hyporesponsiveness and HCAS Dimensions
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Figure 4.5. The Effect of CA on Seeking and HCAS Dimensions
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Results Summary These findings suggest that hyperresponsiveness negatively impacted
children’s participation across HCAS dimensions, whereas enhanced perception
supported children’s participation. Autism severity and PEDA negativelydiega

activity participation, such that higher functioning and developmentally maregena

children participated more frequently in a number of activities. The sasiulbhe

interactions between sensory seeking by CA, and hyporesponsiveness by €A, wer
reversed. These findings clearly suggest that hyperresponsiveness amabdnha

perception impacted all dimensions of activity participation similailyeit in opposite
directions. Hyporesponsiveness and seeking had varying effects accordgegdcross

HCAS dimensions.
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CHAPTER 5
DISCUSSION
This study examined the dimensions that characterized the activity etiooi

among school-aged children with ASD. Drawing from a large, national sampaufls
aged children with ASD, exploratory factor analysis was used to determine a
parsimonious model that characterized the dimensions of activity participation a
measured by the Home and Community Activities Scale (HCAS; adapted frost &
al., 2002). The associations between derived factors of the HCAS and sensory response
patterns (hyperresponsiveness, hyporesponsiveness, seeking, enhanced peaseption)
well as the moderating role of child characteristics (autism seveA&yPEDA) were
examined. The findings of this study suggest that six dimensions charattdizieen’s
participation on the HCAS, and sensory response patterns differentially @dpact
dimensions of activity participation. This section will describe and furtki@roate the
findings of the current study, as well as interpret the findings in the contpsé\abus
research and occupational science theory. Finally, this chapteudesatith
implications for occupational science, occupational therapy practic&tioms, and

future research directions.

Conceptualizing Activity Participation among Children with ASD

The findings of this study showed that the activity participation of school-aged

children with ASD as measured by the HCAS is characterized by Paréddt-Chi
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Household Activities; Community Activities; Routine Errands; Neighborhoo@&oc
Activities; Outdoor Activities; and Faith-based Activities. Thessuits clearly differed
from previous studies of the HCAS, which suggested that the measure was dkethcter
by two factors (Dunst et al., 2006) or eleven factors (Holtzclaw et al., 2006).

Based on previous research on the measurement of activity participation among
children with disabilities, | hypothesized that the HCAS would consist of fatera
Although four factors from the EFA aligned with those hypothesized, two factors
distinctly differed from the hypothesis and offer a new perspective on théyacti
participation among children with ASD. The Neighborhood Social Factor consisted of
items that other tools divide into physical activities and social det{King et al.,

2004). However, the frequency of the activity participation among childrénASD
may reflect the activity demands as well as context; thereforeiti@stithat may appear
primarily physical in nature possess social demands that impact thepadidiciamong
children with ASD. For instance, the activity of “swimming” highly loaded on the
Neighborhood Social Activities dimension; however, “sleepovers” and “visitiagdg”
also loaded on this factor, which suggests that physical and social activitigdyposs
involve similar skills among children with ASD. It may be that among schoal-age
children with ASD, social communication skills are integrally linked withater
physical activities, and vice versa.

These findings align with literature suggesting that physical acpairticipation
is associated with social interaction skills among children with ASD. tady ®f the
physical activity participation among school-aged children with hightiomag ASD,

the participants self-reported that the primary barrier to engagiplgyisical activity was
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a lack of peer partner, and the highest reported facilitator of phystoaties included
friends who are supportive or physically active (Obrusnikova & Cavalier, 2011).
Caregivers of children with ASD have also been found to report that the primagy barri
to their children’s physical activity participation was the child’s scshdls

(Obrusnikova & Miccinello, 2012). Swimming loaded most highly on the Neighborhood
Social Activities Factor, and one study addressed the potential link betweeemegag

in swimming and social skills among school-aged children with ASD. In a smallesam
RCT on the effects of a ten-week intervention focused on swimming among chiitlien w
ASD, those that participated in swimming exercises demonstrated increasddlslls
(Pan, 2010).

The Faith-based Activity Factor that emerged from the EFA was unegpaot
contributes to the gap in the literature regarding the participation of childiteASD in
religious services, religious activities, praying, and structuredgemgent in children’s
clubs (i.e., boy/qgirl scouts, 4H). Previous research on a large sample of children wi
ASD (n=176) has found that 41.6% of school-aged children with ASD were reported to
attend a religious service one time per week (Lee et al., 2008). Similarly, 86tF&o
current sample was reported to attend church one time per week. Additionally, lo@e of t
key findings of this study was that structured clubs (e.g., boy/girl scou)$odéd on
the Faith-based Activities Factor. Although this was the lowest loadingah this
factor, there are nonetheless similarities in the participation demandsefpiduicular
activities. Children are required to attend and follow rules in the activities tha

specifically loaded on the Faith-based Activity Factor (i.e., attendingeh, religious
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activities, praying, scouts/4H); therefore, this study begins to creatzapdive

understanding of how the demands of these activities may be related.

Sensory Response Patterns and Activity Participation

This study contributes to growing evidence that the sensory features among
children with ASD impact their activity participation. The findings of thiglg suggest
that sensory response patterns do not only differentially impact activitgijpatibn, but
these associations vary as a function of children’s age. Overall, the resultstofije
can be summarized into four findings: 1) hyperresponsiveness had a negative impact on
activity participation across activity participation as measured bM@®&S; 2) enhanced
perception had a positive impact on activity participation as measured by the; BCA
the impact of children’s levels of sensory seeking varied as a functiondrect's
chronological age; and 4) the impact of children’s levels of hyporesponsiveniessasar
a function of children’s chronological age. This section will further explicasethe

findings, interpret the results, and relate the findings to the literature.

Hyperresponsiveness: The Negative Association with Activity Particgtion
As predicted, hyperresponsiveness had a negative impact on each dimension of
activity participation (i.e., Parent-Child Household Activities; CommuAtgivities;
Routine Errands; Neighborhood Social Activities; Outdoor Activities hHadgtsed
Activities) regardless of other sensory response patterns, CA, PEDA|son getverity.
By controlling child characteristics (i.e., autism severity, PEDA, Gl @ther sensory

response patterns, the results point to the particular role that hyperrespongleysess
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children’s participation in activities in the home, in the community, and in structured
space such as church and children’s clubs. This association demonstrated Hesinall e
size (d=.20); however, the findings align with previous phenomenological accounts and
small sample correlational research on ways in which hyperresponsiveméss li
children’s activity participation across contexts (Ashburner et al., 2008; Baglhy
20112; Brown & Dunn, 2010; Dickie et al., 2009).

Although the current study was cross-sectional, the findings related to
hyperresponsiveness and a lack of activity participation may refteenisaction between
a child, the context, and interactions with caregivers that occurs over time.fiffusgs
may be further elucidated through the lens of the Model of Risk and Prevention (Dawson,
2008). This model suggests that children with ASD that demonstrate risk fagjors (e
hyperresponsiveness) may experience altered patterns of interativerehearegivers
in contexts (i.e., risk processes), which iteratively impacts developmentmeer As an
example, children that demonstrate hyperresponsiveness may avoid atnédiesathat
may result in the child having limited exploration and adaptation skills, and configque
limited activity participation. Thus, hyperresponsiveness contributes tediradtivity
participation, and the lack of activity participation further perpetuateddischi
hyperresponsiveness, as he/she does not gain optimal experiences,,laathoaping
skills.

Previous research has illuminated the extent to which hyperresponsivenags am
children with autism and other developmental disabilities impacts activiigipation
(Baranek et al., 2002; Bagby et al., 2012; DeGrace, 2004, Larson, 2010; Schaaf et al.

2006). Caregivers of children with ASD have been found to experience great difficulty
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with orchestrating activity participation for their children, learningrdivee that the
effort may outweigh the possible positive aspects of the experience ([2e30ad).
Further, caregivers report constant feelings of vigilance related tertbery aspects of
the environments of the children’s activity participation (Larson, 2010; Schakf et
2006), as well as back-up plans due to the unpredictability of their children’s respons
sensory stimuli of activities (Bagby et al., 2012). Baranek and colleagues {2008)
that children with fragile X syndrome that demonstrated increased aceidasociated
with hyperresponsiveness had lower levels and performance in a number okactiviti
including self-care, school tasks, and play. However, a subset of the sample that
demonstrated avoidance were also proficient in certain tasks in which tHdyedorm
independently. Taken together, these findings suggest over time, children’seversi
responses to elements of activities perhaps negatively reinforce casegfi@ts to
pursue activity participation, which leads to decreased activity partmpdiurther,
children with hyperresponsiveness may be engaging in more solitaryi@sfivit
specifically those in which they are able to exert self-regulataatesfies to modulate
their hyperresponsiveness. The cumulative effects of stress on carefiskitdren with
ASD, as they accommodate activities, may lead them to not pursue certatreadtivi

the home or community, and these hypotheses would benefit from more research.

Enhanced Perception: A Potentially Adaptive Sensory Response Pattern
Enhanced perception was found to positively contribute to the activity
participation among children with ASD. There were no hypotheses made regarding

enhanced perception, as research suggests that it may possibly faalit@ipation due
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to an over-focus on the elements of activities (Motrron et al., 2006) or detract from
participation due to the lack of derived meaning from the experience as a whaole-(Ba
Cohen et al., 2009). The results suggest that regardless of other sensory resfnse pat
autism severity, CA, or PEDA, enhanced perception demonstrated a positivatassoc
with children’s activity participation across contexts. Moreover, itiairfgs

demonstrated a medium effect size (d=.40), which may illuminate the extentto tivisi
finding may have clinical relevance for children with ASD.

It is unclear how the over-focus or hyper-awareness on the sensory elements of an
activity may support children’s participation. Emerging evidence sugthedtenhanced
perception among adults with ASD occurs across modalities, including auditounyi s
(Bonnell, 2003; Mottron et al., 2000), visual stimuli (Ashwin et al., 2009; Mottron et al,
2003; Mottron et al., 2006), and tactile input (Cascio et al., 2008). Further, theorists have
suggested that enhanced perception of sensory stimuli among individuals with ASD is
associated with a cognitive style of processing (Mottron et al., 2006; Barioent al.,
2009). Strengths in local processing contribute to the ability among individuals to
recognize patterns and may ultimately contribute to success in eveity@ddypBs
(Mottron et al., 2006). Moreover, enhanced perception may be associated with hyper-
systemizing and hyper-attention to details in autism, and may contributecessuc
some cognitive tasks (Baron-Cohen et al., 2009). It may be, then, that enhanced
perception is somewhat of an adaptive skill or facilitative function of chilgren’
participation in home and community activities. The ability to over-focus on tireeete
of activities, and the accompanying style of over-systemizing, may diewhild to

have systematic ways of engagement in or completion of tasks. For examntpla, ce
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activities may be supported by children’s over focus on particular elemethts taisks,

such as completing puzzles or art activities / drawing. These findingsnaligone

previous study on the hyper-attention to detail among children with ASD. Liss and
colleagues (2006) found that individuals that demonstrated over-focused attention were
reported to have higher adaptive skills as compared to other children with A&, w

may be related to the ability of children with enhanced perception to increasingly
participate in home and community activities. Enhanced perception, then, neay aefl
way in which children with ASD perceive and interpret environmental sensory
information that somehow contributes to increased frequency of home and community
activity participation.

The interpretation of enhanced perception as a purely adaptive sensory response
pattern, however, conceals the link between enhanced perception and
hyperresponsiveness, which is supported by previous research (Baron-Cohez060al
Liss et al., 2006), and is evident by the correlational analysis in the cuuréyn{(ist.84).
Previous research on enhanced perception has suggested that children with enhanced
perception may not interpret the gestalt of the experience, as they afeawged on the
elements of activities (Dakin and Frith, 2005). In other words, enhanced perception is
most likely able to help individuals at the local level, but at the expense of the
interpretation of the global meaning. The possibility that children with endance
perception may not be interpreting the global meaning as associated witly act
participation illuminates how this study addressed the frequency of chddretivity

participation as opposed to the quality of children’s activity participationaytime that
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the frequency of children’s engagement is somehow enhanced by the ability-to ove

systemize or create rigid order to the ways in which activities areqalrsu

Hyporesponsiveness and Sensory Seeking:

The Moderating Role of Chronological Age
Hyporesponsivenessl hypothesized that chronological age would moderate the
association between hyporesponsiveness and activity participation such that olde
children with high hyporesponsiveness would participate less frequently iniastivit
This hypothesis was partially confirmed, as a significant interactasnfeund between
hyporesponsiveness by CA on activity participation. Overall, the results of the
hyporesponsiveness by CA interaction showed that younger children with high
hyporesponsiveness participated more frequently in community actividiess)tFChild
Household Activities, Outdoor Activities, Routine Errands and Neighborhood Social
Activities. For Faith-based Activity participation, however, the findinggysst that
older children with high levels of hyporesponsiveness participate more fregumentl
these structured activities.

Previous research on hyporesponsiveness among children with ASD may help
illuminate how young children with ASD patrticipate more frequently in Outdoor
Activities, Community Activities, and Neighborhood Social Activities.
Hyporesponsiveness has been linked with decreased social communication and adaptive
skills among children with ASD (Liss et al., 2006; Watson et al., 2011). Although these
previous findings may lead one to conclude that decreased social communication and

adaptive skills may be associated with decreased activity participatyonimgy children,
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it may be that these characteristics do not conflict with activity paation per se.
Limited social communication and adaptive skills may not particularly imeevigh the
frequency of activity participation among children with high levels of
hyporesponsiveness. A child that demonstrated high levels of hyporesponsiveness may
appear passive and not initiate activities independently (Baranek et al., 2006; Dunn,
2007). Young children with high hyporesponsiveness may not resist caregores &ff
engage them in activity participation. Therefore, caregivers perhaps do notezger
difficulties when engaging young children with high hyporesponsiveness in astjviti
such as hiking, going to the zoo, or swimming. Moreover, a young child with high
hyporesponsiveness may be perceived as benefiting from the caregiveti® maf
activities. Children with high hyporesponsiveness are likely to not object to a number of
activities; therefore, engagement among families may occur wath aad the young
child with high hyporesponsiveness may appear to enjoy the activities ascthey

The findings suggest that the activity participation among older childténgh
hyporesponsiveness does not differ from that of younger children, except im&seith-
Activities. Previous research has not yet addressed the role of senpornseepatterns
as they contribute to children’s lack of participation in structured context&veowt
may be that older children with high hyporesponsiveness demonstrate fewer behaviors
that interrupt participation in such structured contexts. The lack of initiation and
demonstration of passive behaviors may be perceived as compliance duringaBadh-
Activities. Therefore, older children with high hyporesponsiveness withstugh

structured activities, such as going to church or girl/boy scouts. Althougherhidlth
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high hyporesponsiveness may sit through such experiences, the extent to whicé they a

actively engaged in the activities is unknown.

Sensory Seekingl hypothesized that CA would moderate the association between
sensory seeking and activity participation such that older children with high tdve
sensory seeking would participate less frequently in activities, whistpaudially
confirmed. The trend among Parent-Child Household Activities, Neighborhood Socia
Activities, Community Activities, and Outdoor Activities suggested that albgdren

with high sensory seeking participate more frequently than those with fsoerye
seeking. The difference in that trend was evidenced in Faith-based iastanid Routine
Errands, the results of which suggest that older children with high sensory deekirg
participate in these home and communities activities less frequently.

Caregivers’ sense of how sensory seeking influences activitgipation most
likely differs between young and older children. Research suggests thaiobaha
measures of sensory seeking are able to differentiate such behaviors amung yo
children with ASD versus typical development (Baranek, 1999; Little et al., 2010;
Zwaigenbuam et al., 2005). However, results from parent report measures do not
necessarily differentiate the sensory seeking behaviors among youdrgrciwith ASD
from those with typical development (Ermer & Dunn, 1998). It may be that the sensory
seeking behaviors among young children with ASD are perceived by caregipars afs
normal exploratory play, and caregivers may not recognize the unusual naheseof t
behaviors from those of typically developing children. Moreover, young childit&

high sensory seeking may be perceived as energetic and requiringy @etititipation to
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exert energy. Therefore, caregivers of young children with ASD nesyecincreased
opportunities for the children to participate in unstructured activities, particBlarent-
Child Household Activities, Neighborhood Social Activities, Community Actigjtend
Outdoor Activities.

The activity participation of older children with high sensory seeking isedsed
in Routine Errands and Faith-based Activities. The social expectations otatsldr
behavior in public contexts possibly limit the participation of older children with hig
sensory seeking in structured contexts. For older children that demonstratenisigty s
seeking behaviors during Routine Errands or Faith-based Activities, casegiag
interpret such behavior as noncompliant or disruptive. Particularly for older childre
increased frequency and intensity of sensory seeking behaviors may bequeasei
abnormal, which ultimately leads to the decreased patrticipation in Routimel&aad
Faith-based Activities.

The interaction between hyporesponsiveness by age and sensory seeking by age
may also be interpreted within the context of two sensory processing th€orees
interpretation of the interaction results of the current study may be that
hyporesponsiveness and seeking have opposite, but complementary effects on the
participation among children with ASD in Faith-based Activities. In palgrc children
with high levels of hyporesponsiveness and associated high levels of sensarg seeki
participate less frequently in Faith-based Activities. Although this Ineag viable
explanation given that some models of sensory processing attribute senkony see
hyporesponsiveness (Dunn, 2007; Miller et al., 2007), this explanation fails to provide a

full picture of the impact of sensory features on activity participation grabidren
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with ASD. The current analysis controlled for other sensory response patteshdhat
the interaction between seeking by CA is significant regardless of lspgmm&veness.
Therefore, the explanation that the interaction merely represents theofjichijaren
engaging in high levels of sensory seeking to counteract high levels of
hyporesponsiveness is not supported by the analysis, and further explanation is needed.
The Dynamic Model of Sensory Processing (Baranek, 1999), which guided the
current study, postulates that sensory seeking may counteract both hyporespsasive
and hyperresponsiveness. Therefore, the impact of sensory seeking draBadh
Activities could potentially be related to both hyporesponsiveness and
hyperresponsiveness in different subgroups of children with ASD. This poss#ility i
supported by previous research on the associations between sensory seabking wi
hyporesponsiveness and hyperresponsiveness (Ausderau et al., in prepansitek,Ba
Foster, & Berkson, 1997; Boyd et al., 2010; Gabriels et al., 2009), as well as the
correlational data in the current study which links sensory seeking with both
hyporesponsiveness (.732) and hyperresponsiveness (.580). Therefore, some high
sensory seeking children engage in such behaviors in certain activities itoorder
modulate increased arousal (i.e., hyperresponsiveness) associated witbagiartio
unfamiliar contexts. On the contrary, another group of high sensory seekurgchil
may engage in such behaviors in certain activities to modulate low levetsshh(i.e.,
hyporesponsiveness). The current analysis suggests that children that hasreehsgbf |
sensory seeking are engaging in such behaviors in certain contexts, but does not
necessarily illuminate the extent to which the sensory seeking may senoeltdate

hyperresponsiveness or hyporesponsiveness.
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Autism Severity and Parents’ Estimated Developmental Age:
Influences on Activity Participation
Contrary to my hypothesis, autism severity did not moderate associationsrbetwee
sensory features and activity participation. Instead, autism severigndaated a main,
negative effect on activity participation. This finding demonstrated asreajl effect
size (d=.01), which suggests that caregivers of children with ASD may itedjtheir
children’s activity participation due to other child and environmental factors as dppose
to autism severity per se. Parents’ estimated developmental age wasfound
differentially impact children’s participation across activity dimensi Specifically,
developmentally more mature children participated more frequently in Outdtiitids
than Parent-Child Household Activities. Children that are developmentaly mature
may have increased opportunities to engage in activities that occur outside of éhe hom
and are unstructured, such as hiking and gardening. These findings related to child
characteristics may be due to the lack of expectations surrounding autestyse
instead, caregivers and peers may have expectations of children with A&Ddvetheir
age and/or developmental maturity. Previous research has suggested thatrsaregive
structure children’s activity participation due to their symptoms of ayBGrace,
2004); however, the findings of this study suggest that activity participationenay b
related to perceptions of what the child is able to and expected to do based on their
developmental maturity, which possibly differentially impacts dimensionstivits

participation.
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Implications for Occupational Science

Taken together, these findings point to the multidimensionality of occupational
engagement among children with ASD. As opposed to previously held notions that
categories that may encompass specific activities, the findings ofutiissiggest that
there may be underlying aspects of activities, or occupations, that faahiédren’s
participation. As earlier explicated, categories of occupation are oftdriause
characterize the activity participation among children with disalsil{éng et al., 2004;
Berg & LeVesser, 2006). However, from the items that loaded on certainyafaotivrs,
the evidence suggests that the categorization of participation among childrerSmith A
may be contextual and meaning specific.

Hocking (2009) argued that the generation of knowledge related to occupation
itself may be focused on the meanings associated with participation in eooupahe
contextual factors that facilitate or inhibit participation in occupation. Fuyrthenphry
(2002, 2005) has argued that the sociocultural context and accompanying meanings
influence children’s activity participation, which therefore influences ldgweent. These
ideas of how meaning and context shape the participation of children with ASD @re use
to conceptualize how the frequency of activity participation emerged in theSH&?or
analysis. While social participation and physical activities are linked, jadtemy
social demands or context, it may also be the case that Faith-basedesdciiretshaped
by the meanings in which families of children with ASD attribute to particpan such

activities. This study has implications for future occupational scieneangsregarding
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how meanings and context influence the activity participation, and how superficia
groups (e.g., physical activities) of activities may be insuffidentharacterizing the
occupations of children with ASD.

The literature on the occupational engagement of children with disabilitie
suggests that caregivers create opportunities for their children to engagipations
based on the child’s performance in certain activities as well as the casegoads for
the child’s development. For example, Kellegrew (2000) found that mothers of children
with disabilities purposefully created opportunities for their children to ipeaself-care
skills because they wanted the children to eventually be independent in selheare.
possibility that caregivers purposefully structure their children’s envieotsnsuch that
they provide the children with learning opportunities through occupation as weditels m
caregivers’ sense of contributing to their children’s development, has beetedepaa
number of studies (Donovan, VanLeit, Crow, & Keefe, 2005; Dunst et al., 2000;
Harkness et al., 2007). These studies, however, were primarily qualitativecasdd on
the experience of creating opportunities for children to participate. Thksresthis
study suggest that caregivers may purposefully construct activitgipation, as well as
consider the meaning of activity participation for children with ASD péytised on

the children’s sensory response patterns and the child’s chronological age.

Implications for Occupational Therapy Practice
The findings of this study have implications for occupational therapy practice
with school-aged children with ASD. First, the potential clinical utility of tii&AS may

be explored by occupational therapists in order to determine the extent to vafictvst
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for the characterization of the activity participation of clients wittDAB naturalistic

setting intervention approaches are hypothesized to have positive effects on the
development of children with ASD (e.g., Shonekoff & Meisels, 2000), occupational
therapists must have a method of assessing the activities in which childrerSEith A
participate. The results further suggested that certain activitesldfen with ASD, as

found by the HCAS dimensions, may be more related to the contexts, meanings, and task
demands as opposed to superficial categories of activities. For example,Iphysica
activities (i.e., swimming, basketball) loaded on the same factor as sdividilesc(i.e.,
sleepovers). Therefore, when planning intervention approaches specificallydfocuse
increasing children’s activity participation, particular skills may loearassociated with

differing categories of activities than previously conceptualized.

Moreover, the findings of this study may help to illuminate the extent to which
specific sensory processing patterns may differentially impact dioren$ictivity
participation. Therefore, occupational therapists working with school-agedechvdlth
ASD may have some idea of the way in which children’s sensory processirgpatte
associated with certain dimensions of activity participation. Although inteovemtay
be highly individualized, a general understanding of how certain sensory patterns may
impact certain activities can be a starting point for occupational thesramsking with
school-aged children with ASD. Additionally, the findings point to the importance of
taking a holistic approach to intervention, as impact of sensory response patterns on
activity participation should be considered in the context of the child’s age, autism

severity, and developmental age.
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As previously explicated, the transaction between a lack of activitgipation
and children’s hyperresponsiveness may be self-perpetuating over timefofdgt may
be that intervention focused on decreasing children’s hyperresponsivenessakaiete
with increasing activity participation, and occupational therapy serviagsarve to
specifically interrupt the cycle of non-participation due to hyperrespanssgeand

hyperresponsiveness due to the lack of participation.

Limitations

This study presented with limitations, which will be explicated here. Takysis
was cross sectional, and therefore the impact of sensory features orvihe acti
participation among this sample over time is unknown. The convenience sample utilized
in the current study was not stratified, which may limit the generaligabflfindings.
This study utilized caregiver report data only; therefore, child chaistate that were
measured could not be validated by behavioral measures. It is unknown if the sensory
response patterns, measure of autism severity, or parents’ estimationlopaereal
age (PEDA) as reported by caregivers would align with behavioral meaduhese
features. Moreover, the scale of the HCAS limits the variability of &gtparticipation
that can be measured. In other words, the specificity (e.g., how may timesgkgrand
intensity (e.g., length of time) of the frequency with which activityipg@etion occurs
may be limited by the response scale of the HCAS. Further, a number of HEDASS it
were not included in the final HCAS factor solution. The excluded items may be
associated with children’s sensory response patterns; however, the cuargsisalid
not address the associations with these deleted items. Specifically,rérd study did

not address the extent to which children with ASD participate in solitary &gi&.g.,
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watching television, playing video games), or the associations betweenysesisems

and these solitary activities.

Future Research Directions

The findings and limitations of the current study present a number of future
avenues for research focused on the activity participation and sensory respi@nss pat
among children with ASD. The findings of this study illuminate the compédexiti
associated with activity participation among school-aged children with ASbekas
the ways in which sensory response patterns and child characteristicassboik
inhibitors and facilitators for activity participation. Moreover, the findingspto the
multidimensionality of occupational engagement among children with ASD. fohere
future research may draw from the findings of this study in order to develop aittedoret
model related to activity participation among children with ASD.

Future research is needed on the HCAS, specifically validating and expésading
use in characterizing the activity participation of children with ASD. Mbeng to which
the structure of the HCAS remains stable in an independent sample of school-aged
children with ASD should also be addressed. Moreover, the response scale of the HCAS
should be expanded to address the frequency, enjoyment, with whom, and difficulty
associated with activity participation among children with ASD. The expasi
response categories would contribute to occupational science research through
illuminating the multidimensionality associated with the activity pgditon of children
with ASD. The role of enjoyment in activity participation was not addressée in t
current study; however, research suggests that this may be an intpgcalads

measurement in the activity participation among children with disabiliieng et al.,
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2004). If different aspects of measurement (i.e., frequency, enjoyment, with wiebm, a
difficulty) could potentially be addressed through one measure, the intedre¢as of
different facets of children’s occupations could be better described.

The role that solitary activities, as well as other activities that esarkeided from
the current study (e.g., karate, soccer), play in the lives of children with ASDbenay
addressed in future studies. Emerging research suggests that theodigoreime use
among children with ASD is spent in solitary activities (Orsmond & Kuo, 2011). The
research on how children’s sensory response patterns impact activitippadic
however, has not yet addressed how sensory features play out in the contextei’shildr
solitary activities. Future research could utilize caregiver repasures as well as
interview data to determine the extent to which solitary activities ocodimany
potentially be influenced by children’s sensory response patterns.

The findings related to enhanced perception were surprising in the current stud
and future research should investigate enhanced perception in children with ASD.
Caregivers’ descriptions of their children’s enhanced perception, assaalait plays
out in activity participation, should be examined in order to better charactegze thi
sensory response pattern. Moreover, the majority of research on enhanegtigrehas
focused on high functioning adults with ASD, but the role of enhanced perception in
lower functioning children with ASD is unknown. Future research could address the
extent to which enhanced perception and IQ are related.

This study focused on the concurrent interplay between sensory responses patter
and activity participation; however, from a transactional perspective, domgpare

impacted by and impact a myriad of contextual and child characteristicirogeFuture
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longitudinal research should address the role that sensory response patieaiisas
family composition, geographic location, and family socioeconomic statusnplag i
activity participation of children with ASD over time. Moreover, the findingthayg
relate to the meanings in which caregivers ascribe to interactionsepetersory
patterns, age, and activity participation may be illuminated by quaditedsearch that

explores the meaning associated with these child and family experiences.

88



Appendix A. Home andctivities Scale &dapted from Dunst, Hamby, Trivette, Raak
Bruder, 2002)

Participant Examiner
o# 00 Initials; __ nitiats: ___ pater_ _ [ __[__

HOME AND COMMUNITY ACTIVITIES

Tnstructions: Please read each of the following home and community activities and determine how often your son or
daughter has participated in the activity over the last month. Use the definitions in the box below to score each item.

N = NEVER - hasnot patticipated in the activity

M = MONTHLY - participated at Jeast once a month, but not every week

W = WEEKLY - participates at least once a week, but not every day

D = DAILY - participated at least once a day
1 | Household Chores N[M[w[D | | 43 | Doing Errands N M| WD
2 | Cooking/Preparing Meals N|M|W|D 44 | Eating Out N|M|{W|D
3 | Caring for Pets/Animals N|M|W|D 45 | Going Shopping N| M| W[D
4 | Doing Errands N|M|W|D 46 | Visiting Friends N|M|W|D
5 | Food Shopping N|M|W|D 47 | Outdoor Playgrounds N|'MjW|D
6 | Cleaning up Room NIM{W|D 48 | Indoor Playgrounds N|M|WID
7 | Picking up Toys N| M| WD 49 | Child Play Groups N M| W|D
8 | Reading/Looking at Books N|M{W/D 50 | Playing Arcade Games NI MWD
9 | Telling Child Stories N MWD 51 | Community Celebrations NI M| WD
10 | Adult/Child Play Times NIM{W|D 52 | Children’s Festivals N MjW;D
11 | Taking Walks/Strolls N|M|W|D 53 | County/Community Fairs N| M| WD
12 | Bedtime Stories N|M|W|D 54 | Parades N| M| WD
13 | Cuddiing with Child N|M|W|D 55 | Hay Rides N|M|W|D
14 | Riding Bike/Wagon N M{W|D 56 | Hiking N|M|W|D
15 | Playing Ball Games N|MIW[D 57 | Nature Trail Walks N|M|W|D
16 | Water Play/Swimming N M{W|D 58 | Boating/Canoeing N{M|W|D
17 | Rough Housing N|M|W|D 59 | Camping N MWD
18 | Art Activities/Drawing N|M|W|D 60 | Community Gardens NI M| W|D
19. | Playing Board Games N|M|W|D 61 | Rafting/Tubing N/ MWD
20 | Playing Video Games N|M|W|D 62 | Fishing N|M|W|D
21 | Dancing/Singing N|M[W|D 63 | Recreation/Community Centers NI MWD
22 | Listening to Music N|M|W|D 64 | Swimming N MWD
23 | Watching TV/Videos/DVDs N|M|W|D 65 | Horseback Riding N|M WD
24 | Playing Alone NiM|{W|D 66 | Animal Farms/Petting Zoos N MWD
25 | Family Talks N|M|WD 67 | Parks/Nature Reserves N MWD
26 | Praying N{M]W|{D 68 | Zoos/Animal Reserves NiM|WID
27 | Family Meetings NiM|WD 69 | Pet Stores/Animal Shelters N|M| WD
28 | Holiday Dinners N|M|W|[D 76 | Nature Centers N|M|W D
29 | Family Member’s Birthdays N|M|W|[D 71 | Children’s Museums/Science Centers N|M|W|D
30 | Decorating Home (Holidays) N|M|W[D 72 | Music Concerts/Children’s Theater N|M| WD
31 | Family Gatherings N[M|W[D 73 | Library/Book Mobiles N|M|W|D
32 | Picnics N|{M|W|D 74 | Storytellers N|M|WD
33 | Having Friends Over to Play N[(M|W|D 75 | Music Activities N|M| WD
34 | Visiting Neighbors N{M|W{D 76 | Religious Activities N| M| WD
35 | Sleepovers N{MiWD 77 | Going to Church N|M| WD
36 | Doing Yard Work NiMiwW|D 78 | Children’s Clubs (4H, Scouts) N| M| W'D
37 | Planting Trees/Flowers N{M|W|D 79 | Karate/Martial Arts N| M| WD
38 | Growing Vegetable Garden NiM|WD 80 | Gymnastics’/Movement Classes N|M|W D
39 | School NIM{W|D 81 | Baseball N| M| WD
40 | Daycare/Preschool NiM{W|{D 82 | Basketball - N|M|W Db
41 | After School Care N{M{W|D 83 | Soccer N|M|W|D
42 | Car Rides/Bus Rides N{M|{W|D
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Appendix B. Confirmatory Factor Analysis of the Sensory Experiences Questionniare 3.0
(Ausderau et al., in prepartation).

Method Factors Content Factors

Seeking

/-\'64

yporesponsiveness

Hyperresponsiveness

Enhanced
Perception

Model Fit \/

Sttistac Valus

Cle-Squme  (3984) 16,74, |F***
RMEEA 051 {050 w 0L052)
SEMR m

Hetween Factor Comrelatsons

Hypo- Hyper- Friwsced
Socking Responave  Roposmeve  Pesoeption
Secking 100
Hype-
qumll.: U6é [RLY
Hyper-
Feporoive 044 049 1.0
Frlmnced
Percepstion 051 R 074 1.00




Appendix C. HCAS Item Descriptive Data

HCAS Item Never Monthly Weekly Daily
n (%) n (%) n (%) n (%)

Household Chores 92 (12.9) 102 (14.3 303 (42.5) 215 (30/2)
Cooking/Preparing Meals 291(40.8 185(25.9 195(27.3) 4(5.9)
Caring for Pets/Animals 313 (43.9) 81 (11.4) 161 (22.6) 158 (22.2
Doing Errands 196 (27.5) 105 (14.7) 322 (45.2 90 (12.6)
Food Shopping 153 (21.5) 211 (29.6) 328 (46.0) 212.9
Cleaning up Room 110 (154 165 (23.1 317 (44.5) 121 (17)0)
Picking up Toys 38 (5.3) 89 (12.5) 259 (36.3 327 (45.9)
Reading/Looking at Books 13 (1.8) 21 (2.9) 94 (13.2 585 (82.D)
Telling Child Stories 215 (30.2) 73 (10.2) 187 (26.2 238 (33.4)
Adult/Child Play Times 19(2.7) 26 (3.6) 181 (25.4 487 (68.3)
Taking Walks/Strolls 58 (8.1) 156 (21.9) 346 (48.5 153 (21.%)
Bedtime Stories 165 (23.1) 85 (11.9) 165 (23.1 298 (41.8)
Cuddling with Child 66(9.3) 44 (6.2) 86 (12.1) 517 (72.5
Riding Bike/Wagon 225 (31.6) 181 (25.4) 221 (31.0 86 (12.1
. Playing Ball Games 182 (25.5 178 (25.0 287 (40.3) 66 (9.3
Water Play/Swimming 79 (11.1) 200 (28.1) 321 (45.0 113 (15.8)
Rough Housing 83 (11.6) 96 (13.5) 271 (38.0) 263 (36.9
Art Activities/Drawing 56 (7.9) 99 (13.9) 309 (43.3) 249 (34.9
Playing Board Games 196 (27.5 212 (29.7 266 (37.8) 39 (5.9)
Playing Video Games 108 (15.1 78 (10.9) 198 (27.8) 329 (46/1)
Dancing/Singing 129 (18.1) 90 (12.6) 218 (30.6 276 (38.7)
Listening to Music 35 (4.9) 41 (5.8) 167 (23.4) 470 (65.9)
Watching 5(.7) 11 (1.5) 98 (13.7) 599 (84.0)
TV/Videos/DVDs
Playing Alone 12 (1.7) 10 (1.4) 54 (7.6) 637 (89.3
Family Talks 93 (13.0) 48 (6.7) 174 (24.4) 398 (55.8
Praying 303 (42.5) 43 (6.0) 124 (17.4) 243 (34.1
Family Meetings 370 (51.9) 151 (21.2) 142 (19.9 49 (6.9
Holiday Dinners 289 (40.5) 401 (56.2) 14 (2.0) 9 (1.3)
Family Member's Birthdays 176 (24.7 507 (71.1 21 (2.9) 9(1.3)
Decorating Home 382 (53.6) 309 (43.3) 11 (1.5) 11 (1.5)
(Holidays)
Family Gatherings 102 (14.3) 411 (57.6) 172 (24.1) 28 (3.9
Picnics 324 (45.4) 333 (46.7) 51 (7.2) 5 (.7)
Having Friends Over to 314 (44.0) 221 (31.0) 155 (21.7) 23 (3.2)
Play
Visiting Neighbors 309 (43.3) 208 (29.2) 167 (23.4 29 (4.1)
Sleepovers 568 (79.7) 126 (17.7) 18 (2.5) 1 (1)
Doing Yard Work 376 (52.7) 210 (29.5) 121 (17.0 6 (.8)
Planting Trees/Flowers 497 (69.7 180 (25.2 34 (4.8 2 (.3)
Growing Vegetable Garden 536 (75.2 111 (15.6 51 (7.2 15 (2.1)
School 118 (16.5) 10 (1.4) 41 (5.8) 544 (76.3
Daycare/Preschool 614 (86.1 12 (1.7) 22 (3.1) 65 (9.1
After School Care 589 (82.6) 12 (1.7) 23 (3.2) 89 (12.5
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Car Rides/Bus Rides 27 (3.8) 7 (1.0) 69 (9.7) 610 (85.6)
Eating Out 59 (8.3) 227 (31.8) 409 (57.4 18 (2.5)
Going Shopping 40 (5.6) 220 (30.9) 432 (60.6 21 (2.9
Visiting Friends 201 (28.2) 255 (35.8) 234 (32.8 23 (3.2)
Outdoor Playgrounds 66 (9.3) 166 (23.3 278 (39.0) 203 (28/)5)
Indoor Playgrounds 371 (52.0 214 (30.0 95 (13.3 33 (4.6
Child Play Groups 515 (70.8) 99 (13.9) 90 (12.6 19 (2.7
Playing Arcade Games 510 (71.5 131 (18.4 46 (6.5 26 (3.6)
Community Celebrations 409 (57.4 280 (39.3 24 (3.4 0
Children's Festivals 503 (70.5 199 (27.9 11 (1.5) 0
County/Community Fairs 481 (67.5 223 (31.3 9 (1.3) 0
Parades 569 (79.8) 140 (19.6) 4 (.6) 0
Hay Rides 615 (86.3) 95 (13.3) 3 (.4) 0
Hiking 487 (68.3) 158 (22.2) 67 (9.4) 1(.1)
Nature Trail Walks 382 (53.6) 237 (33.2) 89 (12.5) 5(.7)
Boating/Canoeing 569 (79.8) 120 (16.8) 23 (3.2) 1(.1)
Camping 581 (81.5) 119 (16.7) 11 (1.5) 1(.1)
Community Gardens 654 (91.7 53 (7.4) 6 (.8) 0
Rafting/Tubing 661 (92.7) 45 (6.3) 5 (.7) 2 (.3)
Fishing 566 (79.4) 123 (17.3) 24 (3.4) 0
Recreation/Community 534 (74.9) 112 (15.7) 59 (8.3) 89 (1.1)
Centers

Swimming 142 (19.9) 181 (25.4) 288 (40.4) 102 (14.3)
Horseback Riding 615 (86.3) 45 (6.3) 52 (7.3) 1(.1)
Animal Farms/Petting Z0o09 522 (73.2 164 (23.0 25 (3.5 2 (.3)
Parks/Nature Reserves 369 (51.8) 245 (34.4) 97 (13.6) 2 (.3
Zoo/Animal Reserves 490 (68.7 204 (28.6 19 (2.7) 0
Pet Stores/Animal Shelterg 485 (68.0) 175 (24.5) 53 (7.4 0
Nature Centers 567 (79.5 130 (18.2 16 (2.2) 0
Children's 392 (55.0) 298 (41.8) 23(3.2) 0
Museums/Science Centerg

Music Concerts/Children's| 599 (84.0) 108 (15.1) 6 (.8) 0
Theater

Library/Book Mobiles 232 (32.5) 221 (31.0) 248 (34.8 12 (1.7)
Storytellers 602 (84.4) 68 (9.5) 33 (4.6) 10 (1.4)
Music Activities 381 (53.4) 119 (16.7) 153 (21.5) 60 (8.4)
Religious Activities 407 (57.1) 73 (10.2) 216 (30.3 17 (2.4)
Going to Church 383 (53.7) 64 (9.0) 262 (36.7 4 (.6)
Children's Clubs (4H, 601 (84.3) 45 (6.3) 65 (9.1) 2(.3)
Scouts)

Karate/Martial Arts 647 (90.7) 8 (1.1) 53 (7.4) 5 (.7)
Gymnastics/Movement 628 (88.1) 23 (3.2) 55 (7.7) 7 (1.0)
Classes

Baseball 599 (84.0) 49 (6.9) 62 (8.7) 3 (.4)
Basketball 625 (87.7) 40 (5.6) 42 (5.9) 6 (.8)
Soccer 603 (84.6) 44 (6.2) 58 (8.1) 8 (1.1)
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Appendix D. Two Factor Geomin v. Oblimin Rotation Item Loadings

Factor 1 Factor 2
HCAS ITEM Geomin Oblimin Geomin Oblimin

Children's Festivals 0.699 0.697 0.268 0.173
Nature Trail Walks 0.658 0.662 -0.116 -0.212
Hiking 0.654 0.657 -0.129 -0.225
Community Celebrations 0.615 0.614 0.17 0.084
Picnics 0.587 0.587 0.111 0.028
Holiday Dinners 0.582 0.578 0.306 0.228
Doing Errands 0.58 0.582 -0.06 -0.144
Nature Centers 0.576 0.578 -0.013 -0.096
Decorating Home (Holidays) 0.569 0.565 0.38 0.305
Music Concerts/Children's Theate  0.559 0.558 0.17 0.093
County/Community Fairs 0.556 0.556 0.163 0.086
Planting Trees/Flowers 0.551 0.547 0.325 0.252
Doing Errands 0.549 0.551 -0.089 -0.169
Parks/Nature Reserves 0.538 0.539 -0.02 -0.098
Community Gardens 0.537 0.537 0.056 -0.02
Parades 0.535 0.534 0.171 0.097
Hay Rides 0.525 0.522 0.276 0.206
Visiting Friends 0.523 0.52 0.298 0.228
Family Member's Birthdays 0.504 0.501 0.289 0.221
Zoo/Animal Reserves 0.487 0.488 -0.017 -0.087
Recreation/Community Centers 0.47 0.47 0.057 -0.009
Child Play Groups 0.463 0.461 0.236 0.174
Children's Museums/Science

Centers 0.461 0.461 0.061 -0.004
Animal Farms/Petting Zoos 0.456 0.456 0.066 0.002
Going Shopping 0.446 0.448 -0.051 -0.116
Food Shopping 0.446 0.449 -0.074 -0.139
Having Friends Over to Play 0.441 0.438 0.286 0.227
Indoor Playgrounds 0.436 0.435 0.139 0.079
Visiting Neighbors 0.435 0.432 0.272 0.214
Taking Walks/Strolls 0.415 0.414 0.123 0.066
Growing Vegetable Garden 0.398 0.396 0.203 0.15
Boating/Canoeing 0.398 0.398 0.039 -0.018
Family Gatherings 0.392 0.391 0.121 0.067
Storytellers 0.374 0.372 0.229 0.179
Riding Bike/Wagon 0.37 0.369 0.147 0.097
Doing Yard Work 0.367 0.364 0.236 0.187
Bedtime Stories 0.362 0.36 0.189 0.141
Outdoor Playgrounds 0.357 0.356 0.141 0.092
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Camping 0.357 0.358 0.035 -0.015
Telling Child Stories 0.355 0.353 0.245 0.198
Playing Ball Games 0.355 0.354 0.156 0.108
Eating Out 0.352 0.353 0.015 -0.035
Playing Arcade Games 0.34 0.339 0.12 0.073
Fishing 0.34 0.341 0.03 -0.018
Playing Board Games 0.327 0.325 0.194 0.151
Adult/Child Play Times 0.325 0.324 0.134 0.09
Sleepovers 0.323 0.321 0.198 0.155
Going to Church 0.123 0.11 0.875 0.872
Religious Activities 0.182 0.169 0.87 0.858
Praying 0.149 0.138 0.74 0.731
Cleaning up Room 0.282 0.275 0.526 0.494
Picking up Toys 0.28 0.273 0.506 0.475
Household Chores 0.274 0.27 0.359 0.325
Cross Load Within .10
Family Meetings 0.379 0.373 0.434 0.387
Family Talks 0.392 0.388 0.372 0.322
Reading/Looking at Books 0.316 0.312 0.326 0.286
Swimming 0.506 0.516 -0.563 -0.646
Water Play/Swimming 0.482 0.492 -0.576 -0.655
Did not load >0.32

Soccer 0.24 0.237 0.21 0.179
Baseball 0.23 0.23 0.091 0.06
Gymnastics/Movement Classes 0.275 0.275 0.05 0.011
Karate/Martial Arts 0.214 0.214 0.093 0.064
Children's Clubs (4H, Scouts) 0.205 0.201 0.323 0.299
Music Activities 0.263 0.259 0.268 0.235
Library/Book Mobiles 0.275 0.272 0.226 0.19
Pet Stores/Animal Shelters 0.284 0.284 0.038 -0.002
Horseback Riding 0.179 0.18 -0.014 -0.04
Rafting/Tubing 0.285 0.285 0.007 -0.034
Car Rides/Bus Rides 0.211 0.211 0.082 0.053
After School Care 0.125 0.124 0.041 0.024
Daycare/Preschool 0.221 0.221 0.003 -0.028
School 0.017 0.015 0.155 0.155
Playing Alone 0.086 0.086 0.009 -0.003
Watching TV/Videos/DVDs 0.08 0.079 0.048 0.038
Listening to Music 0.284 0.284 0.086 0.047
Dancing/Singing 0.268 0.267 0.106 0.069
Playing Video Games 0.116 0.114 0.129 0.114
Art Activities/Drawing 0.212 0.209 0.213 0.186
Rough Housing 0.221 0.221 0.011 -0.02
Cuddling with Child 0.308 0.309 0.043 0
Basketball 0.289 0.286 0.241 0.203
Cooking/Preparing Meals 0.302 0.3 0.187 0.147
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Appendix E. Six Factor Oblimin Rotation Solution Item Loadings

HCAS ITEM F1 F2 F3 F4 F5 F6
Picking up Toys 0.745 0.168 -0.094 0.036 0.124 0.245
Cleaning up Room 0.627 0.133 -0.071 -0.014 0.219 0.313
Reading/Looking at
Books 0.611 0.162 0.132 -0.048 0.159 0.107
Adult/Child Play
Times 0.563 0.198 0.205 0.11 0.018 -0.09
Telling Child Stories  0.466 0.138 0.194 0.092 0.213 0.108
Bedtime Stories 0.464 0.108 0.316 0.059 0.134 0.006
Dancing/Singing 0.458 0.19 0.24 0.134 -0.14 -0.046
Playing Ball Games 0.441 -0.001 0.245 0.284 0.071 0.044
Listening to Music 0.407 0.22 0.244 0.15 -0.094 -0.037
Family Talks 0.398 0.139 0.157 0.144 0.304 0.361
Household Chores 0.397 0.228 -0.123 0.077 0.315 0.345
Art
Activities/Drawing 0.385 0.012 0.164 -0.007 0.072 0.062
Cuddling with Child 0.365 0.101 0.243 0.185 0.057 -0.099
Doing Errands 0.23 0.788 0.117 0.233 0.256 0.079
Food Shopping 0.211 0.689 0.164 0.158 0.153 0.031
Going Shopping 0.188 0.652 0.294 0.237 0.04 0.058
Eating Out 0.075 0.425 0.268 0.227 0.07 0.161
Children's Festivals 0.199 0.114 0.819 0.189 0.317 0.269
Community
Celebrations 0.059 0.119 0.676 0.278 0.326 0.254
County/Community
Fairs 0.073 0.067 0.639 0.185 0.327 0.19
Hay Rides 0.212 -0.007 0.634 -0.013 0.364 0.192
Music
Concerts/Children's
Theater 0.186 0.168 0.602 0.224 0.261 0.179
Parades 0.126 -0.05 0.6 0.263 0.29 0.172
Community Gardens  0.222 0.081 0.572 0.12 0.398 -0.06
Zoo/Animal Reserves  0.07 0.172 0.563 0.116 0.32 -0.053
Indoor Playgrounds 0.272 0.121 0.51 0.235 0.042 0.104
Animal
Farms/Petting Zoos 0.086 0.11 0.501 0.04 0.386 0.033
Storytellers 0.178 -0.084 0.501 0.094 0.157 0.194
Child Play Groups 0.231 0.1 0.488 0.187 0.2 0.233
Children's
Museums/Science
Centers 0.105 0.147 0.479 0.186 0.293 0.06
Daycare/Preschool -0.003 0.108 0.434 0.024 -0.051 0.005
Recreation/Communi
ty Centers 0.104 0.211 0.427 0.294 0.268 0.108
Parks/Nature
Reserves 0.149 0.227 0.42 0.174 0.519 -0.058
Car Rides/Bus Rides  0.15 0.021 0.394 0.008 -0.062 0.01
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Nature Trail Walks 0.132 0.134 0.39 0.183 0.785 -0.15
After School Care -0.065 0.052 0.387 -0.105 -0.076 0.043
Music Activities 0.282 0.013 0.373 -0.031 0.018 0.192
Swimming 0.002 0.208 0.118 0.881 0.124 -0.173
Water
Play/Swimming 0.012 0.188 0.121 0.854 0.065 -0.198
Visiting Friends 0.296 0.121 0.237 0.569 0.212 0.407
Having Friends Over
to Play 0.248 0.043 0.114 0.55 0.221 0.403
Visiting Neighbors 0.219 0.097 0.17 0.445 0.247 0.373
Sleepovers 0.139 0.047 0.13 0.368 0.192 0.309
Hiking 0.088 0.111 0.344 0.229 0.795 -0.111
Nature Trail Walks 0.132 0.134 0.39 0.183 0.785 -0.15
Planting
Trees/Flowers 0.429 0.062 0.282 0.065 0.655 0.177
Doing Yard Work 0.297 0.114 0.022 0.071 0.557 0.166
Growing Vegetable
Garden 0.282 0.034 0.153 0.078 0.538 0.091
Camping -0.01 0.045 0.176 0.229 0.48 0.108
Boating/Canoeing 0.003 0.03 0.17 0.349 0.472 0.131
Caring for
Pets/Animals 0.077 0.177 -0.071 0.065 0.324 0.295
Going to Church 0.111 0.018 0.099 -0.061 -0.026 0.901
Religious Activities 0.135 0.037 0.203 -0.072 0 0.89
Praying 0.243 -0.021 0.094 -0.079 0.024 0.788
Children's Clubs (4H,
Scouts) 0.035 0.054 0.103 0.025 0.267 0.429
Cross Load within 0.10
Nature Centers 0.114 0.148 0.494 0.137 0.588 -0.068
Decorating Home
(Holidays) 0.424  -0.281 0.472 0.172 0.484 0.166
Picnics 0.189 0.13 0.478 0.327 0.464 0.117
Holiday Dinners 0.389 -0.327 0.505 0.251 0.435 0.077
Fishing 0.017 0.054 0.097 0.368 0.405 0.129
Rafting/Tubing -0.035  -0.007 0.046 0.364 0.376 0.113
Family Member's
Birthdays 0.342 -0.343 0.456 0.211 0.375 0.093
Family Meetings 0.353 0.011 0.181 0.097 0.361 0.434
Taking Walks/Strolls 0.38 0.121 0.328 0.14 0.256 -0.02
Outdoor Playgrounds  0.322 0.013 0.365 0.198 0.08 0.053
Did not load above 0.32
Pet Stores/Animal
Shelters 0.007 0.19 0.244 0.067 0.274 0.083
Cooking/Preparing
Meals 0.3 0.242 0.043 0.111 0.271 0.17
Family Gatherings 0.208 0.005 0.309 0.266 0.26 0.106
Playing Arcade Games -0.004 0.02 0.306 0.277 0.235 0.243
Riding Bike/Wagon 0.288 0.081 0.201 0.28 0.229 0.125
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Library/Book Mobiles  0.189 0.029 0.257 0.011 0.228 0.195
Playing Board Games 0.309 0.111 0.173 0.175 0.198 0.169
Karate/Martial Arts 0.006 0.133 0.096 0.189 0.184 0.205
Playing Video Games 0.006 0.078 -0.031 0.141 0.137 0.253
Horseback Riding -0.013 0.024 0.245 0.032 0.132 -0.013
Soccer 0.275 -0.116 0.159 0.192 0.109 0.168
Basketball 0.316 -0.118 0.16 0.29 0.099 0.231
Baseball 0.188  -0.113 0.176 0.295 0.033 0.095
Gymnastics/Movement
Classes 0.114 0.094 0.312 0.22 0.01 0.082
Rough Housing 0.287 0.033 0.197 0.179 -0.016 -0.106
Watching
TVIVideos/DVDs 0.125 0.027 0.031 0.134 -0.055 0.05
Playing Alone 0.171  0.253 0.046 0.003 -0.086 -0.017
School 0.11 -0.185 0.256 -0.192 -0.111 0.051
Duplicate Item
Doing Errands 0.281 0.739 0.191 0.27 0.24 0.085
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