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ABSTRACT OF THE DISSERTATION
SELF-REGULATION AS A TRANSDIAGNOSTIC PREDICTOR OF TREATMENT
RESPONSE FOR PRESCHOOLERS WITH AUTISM SPECTRUM DISORDER AND
ATTENTION-DEFICIT/HYPERACTIVITY DISORDER
by
Rosmary Ros
Florida International University, 2019
Miami, Florida
Professor Paulo Graziano, Major Professor

The current work examined the feasibility and initial efficacy of the Summer Treatment
Program for Pre-kindergarteners (STP-PreK) for 37 preschoolers with autism spectrum
disorder (ASD) and attention-deficit/hyperactivity disorder (ADHD). Parents and
teachers reported on children’s behavior, social/adaptive skills, executive functioning
(EF), and emotion regulation (ER). Children completed a standardized achievement and
EF battery and an emotion knowledge task. Improvements were reported in parent rated
hyperactivity, inattention, aggression, and social and adaptive skills. Children also
improved performance across achievement, emotion knowledge, and EF, and were rated
by parents as having better EF and ER. Findings highlight the initial efficacy of an
established treatment in improving outcomes for preschoolers with ASD. An additional
aim of the current work was to identify profiles of self-regulation across EF and ER and
examine whether profiles are predictive of treatment response. Participants for the second
study included 100 preschoolers (Mage = 4.73, 75% Male, 79% Hispanic) including 37

diagnosed with ASD+ADHD (whom participated in the Study 1), 32 with ADHD-only,
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and 31 typically developing children (TD). Parents and teachers reported on children’s
EF, ER, and ASD and ADHD symptoms. Children were administered an EF battery and
observed for ER during a frustration task. LPA analyses produced 4 profiles: (1) Low ER
and EF Deficits, (2) High ER Deficits, (3) High EF Deficits, and (4) Moderate ER and EF
Deficits. ASD and ADHD symptoms were predictive of lower probability of membership
within the Low ER and EF Deficits Profile and higher probability of membership within
the Moderate ER and EF Deficits Profile. However, only ASD symptoms were predictive
of membership within the High EF Deficits Profile and only ADHD symptoms were
predictive of membership within the High ER Deficits Profile. Even after accounting for
diagnostic symptoms, self-regulation profile membership was predictive of treatment
response across behavioral and academic domains, such that children in the High EF
Deficits Profile experienced the largest gains. Results highlight the specificity of self-
regulation deficits within and across diagnoses. Self-regulation profiles demonstrated
clinical utility in predicting treatment response above traditional symptom based

classifications, providing evidence for the use of more transdiagnostic approaches.
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I. INTRODUCTION OF STUDIES

The current dissertation project was comprised of two studies, which focused on
the transdiagnostic nature of self-regulation in young children and examined whether
self-regulation skills would predict response to a behavior intervention.

The first study was entitled: Initial Feasibility and Efficacy of the Summer
Treatment Program (STP-PreK) for Preschoolers with Autism Spectrum Disorder and
Comorbid Externalizing Behavior Problems. This first study aimed at examining the
preliminary efficacy of an established intervention in improving outcomes for
preschoolers with high functioning autism spectrum disorder across domains of
behavioral, social, self-regulatory, and academic domains of school readiness.

The second study was entitled: Self-Regulation Deficits across Preschoolers with
Autism Spectrum Disorder, Attention-Deficit/Hyperactivity Disorder, and Typically
Developing Children. This second study aimed to examine self-regulation profiles across
young children with autism spectrum disorder, attention-deficit/hyperactivity disorder,
and typically developing children. This study examined not only the extent to which self-
regulation profiles were impacted by symptomatology but whether profiles predicted

treatment response.



II. STUDY 1: INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental disorder marked by
significant impairments in social interaction, communication, and restricted or repetitive
behaviors (Ozonoff, Goodlin-Jones, & Solomon, 2007). ASD represents a large public
health priority affecting about 1 in 68 children in the U.S. (Center for Disease Control
and Prevention, 2014) and is associated with a highly stable course marked by a host of
functional impairments within the academic, social, adaptive, and cognitive domains
(Howlin, 2003; Ozonoff et al., 2007; Stevens et al., 2000). Notably, children with ASD
experience heightened levels of externalizing behavior problems (EBP), with 60%
meeting diagnostic criteria for attention-deficit/hyperactivity disorder (Goldstein &
Schwebach, 2004). More recent work provides similar estimates, suggesting that EBPs,
including aggression, oppositionality, inattention, and hyperactivity, are present in 33-
70% of children with ASD (Gadow, DeVincent, Pomeroy, & Azizian, 2004; Hartley,
Sikora, & McCoy, 2008; Lecavalier, 2006; Mazurek, Kanne, & Wodka, 2013). Not
surprisingly, children with ASD and EBP have poorer outcomes across domains of social
functioning and communication (Mazurek et al., 2013) as well as family functioning
(Sikora et al., 2013). Despite well documented comorbidity between ASD and EBP,
further work is needed examining the joint impacts of ASD and EBP across other
domains of functioning.
School Readiness

One domain that may be particularly impaired for young children with ASD is
school readiness. According to Rimm-Kaufman and Pianta’s (2000) Ecological and

Dynamic Model of Transition, the transition to kindergarten is marked by increased
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academic, behavioral, and social demands coupled with decreased supervision and need
for autonomy. Given the aforementioned impairments inherent in young children with
ASD, the transition from preschool to kindergarten may be especially challenging
(Forest, Horner, Lewis-Palmer, & Todd, 2004). Similarly, children with EBP are often
underprepared for meeting the demands of kindergarten, with lower rates of readiness
within language, motor, and academic domains of readiness (Montes, Lotyczewski,
Halterman, & Hightower, 2012). Thus, school readiness for children with ASD and co-
occurring EBP is of special interest given the aforementioned transdiagnostic
impairments.

Although traditional conceptualizations of school readiness emphasized the
importance of emergent academic skills (Whitehurst & Lonigan, 1998), more recent
models have taken a multidimensional approach highlighting the importance of
academic, behavioral, and social-emotional readiness. Self-regulation, broadly defined as
the control of emotions, behavior, and actions (Vohs & Baumeister, 2004), has also
emerged as an important marker for school readiness (Bierman, Nix, Greenburg, Blair, &
Domitrovich, 2008; Blair, 2002; McClelland, Morrison, & Homes, 2000). Specifically,
domains of self-regulation including executive functioning and emotion regulation have
been implicated as essential for school readiness (Ursache, Blair, & Raver, 2012).
Executive functioning skills in the classroom allow students to attend to the teacher and
modulate attention, while emotion regulation skills facilitate the control of emotions and
frustration when faced with novel demands. Both executive functioning and emotion
regulation have been associated with emergent academic skills (Clark, Pritchard, &

Woodward, 2010; Blair, 2002).



Limitations of Current Treatments

Despite the impact of self-regulation on children’s school readiness outcomes,
limited treatments target self-regulation explicitly. While behavioral and pharmacological
treatments, that often indirectly target self-regulation, have been successful for treating
children with EBPs such as ADHD (Evans, Owens, Wymbs, & Ray, 2014, Fabiano et al.,
2009, Pelham & Fabiano, 2008), typical ASD treatments rely more exclusively on
applied behavioral analysis (ABA; Newsom & Hovanitz, 2006). ABA has an ample
evidence base with a recent meta-analysis documenting medium to large effect sizes on
language, 1Q, social skills, and adaptive skills (Peters-Scheffer, Didden, Korzilius, &
Sturmey, 2011). Of note, all 11 studies included in this review examined interventions
that were individual and intensive in nature (e.g., 12-40 hours per week for 10 months to
over 2 years). Recently, concerns about generalizability have led to the rise of more
comprehensive approaches such as Pivotal Response Treatments (PRT; Koegel, Koegel,
Vernon, & Brookman-Frazee, 2010). However, traditional approaches (e.g., ABA, PRT)
focus on the adaptive difficulties present in ASD (e.g., language, toileting) with few
treatments focusing primarily on decreasing EBP, and none focusing on self-regulation as
a target. Not surprisingly, concerns have been raised about the cost-efficacy of current
psychosocial treatments for ASD (DeFilippis & Wagner, 2016). Thus, a need exists for
more comprehensive and cost-effective approaches that not only target multiple areas of
functioning, but can also be delivered in briefer group formats.
Parent Training for ASD and EBP

Given the success of behavioral parent-training (PT) programs for EBP (Evans et

al., 2014, Fabiano et al., 2009, Pelham & Fabiano, 2008), it may be of utility to consider



these approaches for the treatment of disruptive behaviors in ASD. Interestingly, the PT
literatures for ASD and EBP have developed independently despite common roots in
behavioral principles (Brookman-Frazee, Stahmer, Baker-Ericzen, & Tsai, 2006).
Reviews demonstrate that larger numbers of programs for ASD focus on teaching parents
to improve child adaptive skills rather than targeting parenting practices (Brookman-
Frazee et al., 2006). Given the heightened presence of EBP in children with ASD, more
work is needed examining traditional PT approaches for ASD that explicitly target
disruptive behavior in a similar framework as in EBP programs. One large randomized
trial examined the efficacy of a traditional PT program for children with ASD and EBP
and documented improved behavioral outcomes (Bearss et al., 2015).
Timing of Interventions for ASD

Aside from the need for ASD treatments that target important school readiness
outcomes such as self-regulation and co-occurring EBP, timing of interventions is
critical. Given the implications that self-regulation deficits and EBP have on school
readiness, along with the fact that 50% of children receiving special education services
for ASD spend at-least 40% of time in general education, it is imperative to intervene
before the start of kindergarten. Indeed, previous work has documented readiness upon
school entry to be amongst the strongest predictors of later achievement (Duncan et al.,
2007). Hence, much work has focused on improving outcomes for young children with
ASD within a preschool setting. More recently, a study examining the comparative
efficacy of two preschool programs for children with ASD, the Learning Experiences and
Alternative Program for Preschoolers and Their Parents (LEAP) and the TEACCH

Autism Program, found both programs to be comparatively effective in improving



outcomes for preschoolers with ASD (Boyd et al., 2014). While beneficial in targeting
functioning across multiple domains, both LEAP and TEACCH represent yearlong
interventions that may be costly and not specifically designed for children with ASD and
co-occurring EBP.

Aside from developmental timing, seasonal timing of interventions may play an
important role. Intervening during the summer months may be critical given the low
levels of services often received during the summer months along with well documented
learning losses (Cooper, Charlton, Valentine, Muhlenbruck, & Borman, 2000). Thus,
some work has focused on summer treatment camps for children with high functioning
ASD (Brookman et al. 2003; Lopata, Thomeer, Volker, & Nida, 2006; Lopata, Thomeer,
Volker, Nida & Lee, 2008). However, these summer camps are focused on improving
social functioning and often are designed for older children. One summer program for
young children with ASD was associated with improved verbal and social interaction
skills (Walker et al., 2010). However, this program was focused on improving social and
adaptive skills with no targets for EBP. In a study examining The Children’s Summer
Treatment Program (STP; Pelham et al., 2010) designed for children between 6 and 11
with EBPs, such as ADHD, children with high functioning ASD experienced significant
improvements (Sheridan-Mitchell, Mrug, Patterson, Bailey, & Hodgens, 2015). Although
explicitly targeting EBP, the STP was initially developed for and implemented in this
study for older children. Thus, it remains unclear how preschool children may benefit
from such an intervention before the start of kindergarten.

The Summer Treatment Program for Pre-Kindergartners (STP-PreK; Graziano et

al., 2014; Graziano & Hart, 2016) was developed to target the critical transition to



kindergarten for preschoolers with EBP. The STP-PreK is a comprehensive program that
incorporates a behavior modification system, and an academic and socioemotional
curriculum focused on self-regulation training. Importantly, the STP-PreK also includes a
concurrent school readiness PT program. Previous work has demonstrated the efficacy of
the STP-PreK in improving multiple domains of school readiness, including academics,
behavior, social functioning, and self-regulation (Graziano et al., 2014; Graziano & Hart,
2016). However, children with ASD were excluded in the initial examination of the STP-
PreK. Given the aforementioned transdiagnostic impairments in school readiness and
self-regulation, it is important to examine the efficacy of this type of intervention with
preschoolers with ASD and EBP.
The Current Study

Despite high rates of EBP amongst children with ASD (Goldstein & Schwebach,
2004), limited treatments for ASD directly address EBP with the majority of programs
focusing on improving adaptive skills. While recent efforts have been successful in
developing PT programs for treating disruptive behavior in young children with ASD
(Bearss et al., 2015), programs have not directly targeted essential domains of school
readiness including self-regulation. Additionally, programs do not explicitly target the
transitional preschool period between preschool and kindergarten, which may be
especially important for young children with ASD. The current study will examine the
initial promise of an established intervention for preschoolers with EBP (STP-PreK) with
a sample of children with ASD and EBP in improving school readiness outcomes across
a) behavioral, social-emotional, and adaptive functioning, b) academic functioning, and

c) self-regulation (i.e., executive functioning and emotion regulation). We expected the



program to be feasible to implement and received well by families as evidenced by high
rates of attendance and treatment satisfaction. We also expected children to improve

across domain of school readiness upon completing the STP-PreK.



1. STUDY 1: METHOD

Participants and Recruitment

The study was conducted at a large urban university in the Southeastern United
States with a large Hispanic/Latino population. Families were recruited from local
preschools and mental health agencies through brochures, radio ads, and open
houses/parent workshops to participate in an intensive summer treatment program. Sixty-
nine interested families completed a preliminary phone screening and scheduled a
screening appointment. In order to qualify for the study, participants were required to (a)
qualify for an ASD diagnosis via the Autism Spectrum Diagnostic Interview Schedule-
Revised (ADI-R; Rutter, Le Couteur, & Lord, 2003) OR have a previous documented
diagnosis of ASD with elevated levels of ASD symptoms on the parent (M = 66.37, SD =
7.64) or teacher (M = 67.03, SD = 10.64) Autism Spectrum Rating Scale (Goldstein &
Naglieri, 2009), (b) have a t- score of 60 or above on the Hyperactivity, Inattention, or
Aggression Scales of the Behavior Assessment System for Children, 2" Edition (BASC-
2; Reynolds & Kamphaus, 2004) parent or teacher reports, (c) have an estimated verbal
IQ of 65 or higher (M = 86.29, SD = 17.83) on the Wechsler Preschool and Primary Scale
of Intelligence, 4" Edition (WPPSI-1V, Wechsler, 2012), (d) be enrolled in preschool
during the previous year either transitioning to kindergarten or prekindergarten in the fall,
and (e) be able to attend a daily 8-week summer program. Of note, previous multisite
randomized trials of medication and combination treatments for children with ASD have
utilized the ADI as a primary diagnostic inclusion measure (Arnold et al., 2000). Other
studies examining the efficacy of summer programs for children with ASD have utilized

documentation/records review of previous ASD diagnosis for inclusion (Lopata et al.,



2006). Thus for the current study, a more parsimonious approach was selected where
previous documentation along with elevated current symptoms (based on the ASRS) was
utilized for inclusion and the ADI-R was used for determining ASD diagnosis for
children without a previous diagnosis. Additionally, consistent with previous work
examining behavioral parent training interventions for children with ASD (Solomon,
Ono, Timmer, Goodlin-Jones, 2008), a verbal 1Q of 65 was deemed appropriate as the
STP-PreK involved not only a behavioral parent training component but also a
classroom component where receptive and expressive language skills would be
necessary.

Thirty-two children were excluded from this study due to: not completing the
screening process (i.e., no longer being interested in enrolling or not completing
screening questionnaires; n = 17), having verbal 1Q scores below 65 (n = 7), the caregiver
not being able to commit to camp for the 8 weeks (n= 6), or not having significant
behavior problems as measured via the BASC-2 (n=2).

The final participating sample consisted of 37 preschoolers (87% male, Mage =
4.80, SD = .53) with co-occurring ASD and EBP whose parents provided consent to
participate in the study. Study questionnaires were completed primarily by mothers
(84%) with a median income range between $35,000 and $50,000. See Table 1 for further

demographic information on the sample.
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Table 1. Sample Demographics

Characteristic

Percentage in sample

Child Race/Ethnicity (%)
Hispanic/Latino-White
Non-Hispanic/Latino-White
Other/Biracial

Family Status (%)

Intact Biological Family
Separated/Divorced Family
Single Biological Parent/Adoptive Family

Referral Source
Self
Mental Health Professional/Physician

School Personnel

73
22

81
16

58
32
11

11



Study Design

This study was approved by the university’s Institutional Review Board. An open
trial design was used to examine the feasibility and initial efficacy of the STP-PreK in
improving school readiness outcomes for preschoolers with ASD and elevated levels of
EBP. All families participated in pre-treatment assessment and post-treatment assessment
1-2 weeks following the completion of the intervention. Of note, families paid for
intervention services (e.g., STP-PreK program tuition) and did not receive compensation
for completing assessments.

As part of the pre-treatment assessment, consenting caregivers brought their
children to the clinic on two occasions and were videotaped during several tasks. The
tasks were standardized and children were given small breaks at the end of each activity
to ensure that there were no carry over effects from one task to another. During the first
visit, clinicians administered the WPPSI-IV (Wechsler, 2012), the Bracken School
Readiness Assessment (Bracken, 2002), and six subtests from the Woodcock-Johnson
Test of Achievement-Fourth Edition (WJ-1V; Schrank, McGrew, Mather, Wendling, &
LaForte, 2014). While in the clinic, the consenting caregiver completed various
questionnaires (e.g., BASC-2, BRIEF-P, ERC, KBACS) and participated in two
structured interviews, the ADI-R (Rutter et al., 2003) and the Kiddie- Disruptive
Behavior Disorder Schedule (K-DBDS; Keenan et al., 2007). Preschool teachers also
completed various gquestionnaires (e.g., BASC-2, BRIEF-P, ERC, KBACS). Eligible
participants were invited to attend the second laboratory visit, where children were
administered standardized self-regulation assessments along with other observational

tasks to assess their social-emotional development.
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All pre-treatment assessments were re-administered at the post-treatment
assessment, and parents and kindergarten teachers were asked to complete post-treatment
questionnaires. Of note, while parents completed post-treatment questionnaires within
two weeks of the end of the program, given the timing of the intervention teachers
generally completed post-treatment questionnaires after the beginning of the new school
year about 2 months after the end of the program. A subsample of families also
completed a 6-month follow-up assessment (n = 27) where laboratory tasks and
standardized achievement measures were re-administered as well as parent reports across
school readiness domains. Although all families were contacted for the follow-up
assessment, nine families were not able to complete questionnaires and attend the clinic
visit and one family resided in another state. Of note, there were no significant
differences in demographic (e.g., child age, sex, ethnicity) or study variables in terms of
families who completed the follow-up assessment compared to those that did not.
Intervention Description

Children participated in an 8-week summer treatment program for preschoolers
(STP-PreK; Graziano et al., 2014; Graziano & Hart, 2016). The STP-PreK was run every
weekday from 8am to 5pm with periods of seatwork, large and small group activities,
circle time, and recreational periods. The behavior modification program entailed the use
of a visual response cost system along with daily and weekly rewards. The behavior
modification program also included the use of a daily report card, a timeout system, and
social reinforcement. In addition, a social-emotional curriculum was embedded within the
program through several daily class meetings focused on social-emotional development

along with daily self-regulation training. Daily self-regulation training included practice
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of emotion regulation strategies for 15 minutes where children learned to identify and
cope with various challenging situations through vignettes and role-plays. Self-regulation
training also included daily participation in inhibition games (e.g., Red Light/Green
Light, Orchestra) for 30 minutes based on a series of circle time games, which have been
shown to improve EF in preschoolers (Tominey & McClelland, 2011). Of note, the only
significant modification to the standard STP-PreK protocol was an increased staff-student
ratio which was modified from 1:3 to 1:2 for the purposes of this study. Also of note all
children who participated in the STP-PreK received speech language services. Children
received speech services twice a week individually for 30 minutes and speech therapists
also provided classroom “push in” services twice a week. Of note speech therapists were
also trained in the behavior modification protocol.

Parents also attended a school readiness parenting program each week for 2 hours
(SRPP; Graziano et al., 2017). The first half of each session focused on traditional PT
aspects (e.g., improving the parent-child relationship, use of reinforcement, time-out).
Parents contributed to the didactic discussion via a Community Parent Education
Program (COPE; Cunningham, Bremner, & Secord,1998) style. Behavioral management
content was based on Parent-Child Interaction Therapy (PCIT; Zisser & Eyberg, 2010)
with 4 sessions focused on child-directed skills and 4 sessions focused on parent-directed
skills. Parents practiced skills with their own children in groups while other parents
observed. During the second half of each session, school readiness topics were discussed.
Measures

Treatment fidelity. A full program day was observed every week, for each

classroom, with a doctoral level graduate student trained to code sessions using a
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treatment fidelity checklist. Fidelity for the parenting component (i.e., SRPP) was
completed by a doctoral level graduate student for 2 of 8 sessions, with weekly group
supervision provided by a licensed psychologist.

Attendance. Attendance for each camp session was measured from counselors’
contact notes and sign-in sheets completed by parents during drop-off and pick up.
Parent training attendance was also collected for each parenting session.

Treatment satisfaction. Parents provided ratings of treatment satisfaction for the
summer camp portion at post-treatment assessment via a standard satisfaction
questionnaire. Parents indicated their degree of satisfaction across a five-point Likert
scale on how much they and their child benefited, whether they would recommend the
program to other parents, as well as how effective the program was compared to other
treatment services they had received. Parents also provided ratings of treatment
satisfaction for the parenting component by completing the Therapy Attitude Inventory
(Brestan, Jacobs, Rayfield, & Eyberg, 1999).

Behavioral, social-emotional, and adaptive functioning. To assess children’s
behavioral functioning parents and teachers were asked to complete the Behavior
Assessment System for Children, 2nd Edition (BASC-2; Reynolds & Kamphaus, 2004) at
the pre-treatment assessment as well as at the post-treatment evaluation one week after
the completion of treatment. The BASC-2 has well established internal consistency,

reliability and validity (Reynolds & Kamphaus, 2004). Items on the BASC-2 are rated on

29 ¢ 29 ¢¢ 99 ¢¢

a four-point scale (“never,” “sometimes,” “often,” “almost always”) and yield scores on
broad internalizing, externalizing, adaptive and social functioning domains. The attention

problems (current sample a = .74 - .89), hyperactivity (current sample a = .83 - .91), and

15



aggression (current sample o= .73 - .92) subscales were examined as indicators of
children’s behavioral functioning response. Gender and age normed t-scores were
examined. Additionally, the social skills scale (current sample a = .78 - .83) of the
BASC-2 was examined as measures of parent and teacher reported social functioning.
The social skills scale of the BASC has demonstrated convergent validity with other
social functioning measures (Flanagan, Alfonso, Primavera, Povall, & Higgins, 1996).
Lastly, the adaptive skills scale (current sample a =.79 - .88) of the BASC-2 was utilized
as a measure of parent and teacher reported adaptive functioning. Previous work has
established the validity of the adaptive skills scale as it is associated with more traditional
adaptive measures such as the Adaptive Behavior Assessment System (Papazoglou,
Jacobson, & Zabel, 2013).

For objective measure of social-emotional functioning, children were
administered the Emotion Knowledge Task (Denham, 1986) and the Challenging
Situations Task (CST; Denham, Bouril, & Belouad, 1994) at the pre-and-post treatment
assessment. The emotion knowledge task required children to both expressively and
receptively identify eight different emotions (sad, happy, angry, afraid, surprised,
disgusted, embarrassed, guilty) as presented visually via cartoon (Denham, 1986) and
human faces. Children scored 1 point for each correct expressive and subsequent
receptive answer. A total of 32 points was possible with higher scores indicative of better
emotion knowledge. In the CST, children are presented with six hypothetical peer
provocation situations (e.g., peer knocking down the target child's block tower) and are
asked to provide an affective response (i.e., happy, sad, angry, and neutral/just okay) and

how they would respond to that situation (i.e., prosocial, aggressive, crying, avoidant). A
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prosocial composite was created by subtracting the number of aggressive responses from
the prosocial responses with higher scores indicative of better social-problem solving.

Additionally, children were administered the Preschool Language Scale, 5%
Edition (Zimmerman, Steiner, & Pond, 2011) before and after treatment in order to
measure impacts of the speech therapy component on language gains. The expressive and
receptive standard scores were examined as language outcomes.

Academic functioning. At the pre-and-post treatment assessment visits, children
were individually administered six subtests of the Woodcock-Johnson Test of Achievement, 4"
Edition (WJ-1V, Schrank et al., 2014), a widely-used, norm-referenced measure of academic
ability. Internal consistencies across subtests are generally high (.70-.90) along with good to
excellent test-retest reliability (.70-.96; Mather & Woodcock, 2001). The six subtests
administered were Applied Problems, Calculation, Writing Sample, Letter-Word Identification,
Passage Comprehension, and Spelling. The current study examined standardized scores of the
derived composite scores: Brief Reading (Letter-Word Identification, Passage Comprehension),
Brief Math (Applied Problems+ Calculation), and Brief Writing (Spelling + Writing Sample).
Children were also individually administered the Bracken School Readiness Assessment
(Bracken, 2002), a widely used kindergarten readiness test which consists of five subtests
assessing children’s receptive knowledge of colors, letters, numbers/counting, size/comparison,
and shapes. The Bracken has strong psychometric properties and has been validated as a strong
predictor of children’s academic outcomes (Bracken, 2002; Panter and Bracken 2009). For the
purposes of this study, the overall school readiness composite standard score was used.

Parents and teachers were also asked to complete the Kindergarten Behavior and

Academic Competency Scale (KBACS; Hart & Graziano, 2013), a 23- item questionnaire that
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requires parents and teachers to rate the extent to which the child is ready for kindergarten
across various domains (e.g., following classroom rules, completing academic work) along a
five-point scale (poor, fair, average, above average, excellent). Of interest to the current study is
the academic kindergarten readiness question in which parents and teachers rate, on a scale of 1
to 100, how ready they feel the child is in meeting the academic demands of kindergarten
compared to other same-age children with higher scores indicating greater level of academic
kindergarten readiness. The KBACS academic readiness item was used as a measure of
academic kindergarten readiness at pre-and-post treatment.

Self-regulation: Executive functioning-standardized assessment. At the pre-
and-post treatment assessment visits, children were administered the Head-Toes-Knees-
Shoulders task (HTKS; Ponitz et al., 2008) at the pre-treatment assessment as well as at the
post-treatment evaluation one week after the completion of treatment. The HTKS is a
widely-used and psychometrically sound task used with preschoolers to assess multiple aspects
of EF ( Ponitz, McClelland, Matthews, & Morrison, 2009; Wanless et al., 2011). The HTKS
has also been validated with a sample of preschoolers with EBP (Graziano et al., 2015). In
the HTKS task children are provided with paired behavioral responses (“touch your
head,” “touch your toes”) and then asked to perform in the opposite way (touches head
when prompted to touch toes). The measure is scored such that 2 points are awarded for a
correct opposite response, 0 points for an incorrect response, and 1 point if any motion to the
incorrect response is made but then self-corrected. Scores range from 0 to 40, with higher
scores indicative of better EF.

At the pre-and-post treatment assessment visits, children were also administered

four subtests from the automated working memory assessment (AWMA,; Alloway, 2007),
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a computer-based assessment of working memory skills for children and adults ages 4 to
22, including: (a) Word Recall (auditory short-term memory); (b) Listening Recall
(auditory working memory); (c) Dot Matrix (visuo-spatial short-term memory); and (d)
Mister X (visuo-spatial working memory). Raw scores were converted to standard scores
using gender and age norms. Scores from the AWMA show adequate test-retest
reliability and have established convergent validity (Alloway, Gathercole, Kirkwood, &
Elliott, 2008). Given the high correlations among the subtests (r's .35-.65, p <.05), an
average standardized score was calculated and used in subsequent analyses.

Self-regulation: Executive functioning- parent/teacher reports. Parents and
teachers completed the Behavior Rating Inventory of Executive Functions-Preschool
Version (BRIEF-P; Gioia, Espy, & Isquith, 2003) at pre-and-post-treatment. The parent
and teacher versions contain 63 items rated on a 3-point Likert scale (never, sometimes,
and often), which yield five nonoverlapping but correlated clinical scales (inhibit, shift,
emotional control, working memory, and plan-organize) with higher scores indicating
poorer executive functioning. The BRIEF-P has well-established internal consistency,
reliability and validity (Isquith, Gioia, &. Espy, 2004). For the purpose of the present
study, the emergent metacognition index t-score, which focuses on the cognitive aspects
of self-regulation and is comprised of the working memory and plan/organize subscales
was used as our parent and teacher measure of EF (current sample o = .89-.91). Higher
scores indicate poorer EF skills.

Self-regulation: Emotion regulation- parent/teacher reports. Parents and
teachers completed the Emotion Regulation Checklist (ERC; Shields & Cicchetti, 1997) at

pre-and-post treatment. The ER Checklist is a 23-item questionnaire that uses a 4-point
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Likert scale (1=almost always to 4=never). For the present study, the Emotion Regulation
scale, was used, which assesses processes central to adaptive regulation. Of note, an
abbreviated version of the ERC was completed by teachers where the Emotion Regulation
scale was also used (4 items; current sample a = .75 - .84).
Data Analysis Plan

All analyses were conducted using the Statistical Package for the Social Sciences
version 23.0 (SPSS 23). There were no missing data for the parent questionnaires and
objective measures. However, 15 participants were missing data on either pre or post
teacher reports. According to Little’s Missing Completely at Random Test there was no
evidence to suggest that the data were not missing at random. However, simulation
studies have shown that for sample sizes less than 50, when missing data is above 30%
type-1 error rate is significantly inflated within imputation models (McNeish, 2017).
Nonetheless, analyses with and without the use of multiple imputation yielded a similar
pattern of results. Thus, all available data were used for each analysis without imputation.
Descriptive data were provided to establish the feasibility and acceptability of the
program. To examine the preliminary efficacy and given the open trial nature of this
study, we conducted one-way repeated measures ANOVASs. Although we did not have a
between-subjects factor, within-subjects follow-up contrast tests, with a Bonferroni
correction to minimize type 1 error, were conducted to examine any changes from pre- to
post-treatment. Cohen’s d effect size estimates ([pre-treatment — post-treatment/ pooled
SD) were provided for all analyses. Of note, only two families dropped out of treatment
and did not complete a post-treatment assessment. These two families were excluded

from analyses including post-treatment data. Additional analyses also examined follow-
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up data using repeated measures ANOVA and within subjects follow-up contrast tests to
examine maintenance of changes from pre-treatment to follow-up treatment Cohen’s d

effect size estimates were also calculated for analyses containing follow-up data.
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IV.STUDY 1: RESULTS

Preliminary Analyses

Descriptive statistics. An analysis of demographic variables revealed a
significant association between child verbal 1Q and several outcome measures.
Specifically, children with higher verbal 1Q were reported by parents as having higher
rates of externalizing behavior problems (r = .62, p <.001). Children with higher verbal
IQs were also rated by teachers as having higher rates of externalizing behavior problems
(r =.42, p <.01). However, children with higher verbal 1Qs were also rated by parents
and teachers on the KBACS as being better prepared academically for kindergarten (r =
52 & .45, p < .05, respectively) and performed better on the Bracken School Readiness
Assessment, the Emotion Knowledge Task, the HTKS Task, and AWMA (r = .47-.62, p
<.01). Preliminary analyses did not yield any other significant associations between
demographic variables and study outcomes (e.qg., child sex, income). Thus, all analyses
controlled for child verbal 1Q. Specifically, given the large correlations between child 1Q
and a large majority of study outcomes, a residual 1Q score was derived for each outcome
to parcel out the influence of outcomes on 1Q. Consistent with methods used in prior
studies examining outcomes highly correlated with 1Q (Rapport et al., 2009), the
corresponding residual 1Q score was then used as a covariate for each analysis.
Feasibility & Acceptability

Treatment fidelity. Treatment fidelity measures were completed on 32% of camp
days with excellent fidelity (M = 98.09%; range 92%-100%). Fidelity was also
completed on 25% of SRPP sessions where the two graduate-level therapists conducting

the SRPP attained excellent fidelity (100%).
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Attendance. On average, children attended 95% of the 38 camp days (M = 36.06,
SD = 2.39) and parents attended 88% of the 8 parent training sessions (M = 7.14, SD =
91).

Treatment satisfaction. After completion of the STP-PreK, parents reported high
levels of satisfaction. Specifically, parents agreed with statements indicating that their
children had benefitted (M = 4.89 out of 5), that they would recommend the program to
another parent (M = 4.97 out of 5), and that the program was effective compared to other
services they had previously received (M = 4.86 out of 5). Additionally, according to the
TALI, parents reported high levels of satisfaction with the SRPP (M = 4.86 out of 5).
Preliminary Efficacy: School Readiness Outcomes

Behavioral, social-emotional, adaptive outcomes. As seen in Table 2, results
revealed significant improvements in parent rated hyperactivity, attention problems, and
aggression on the BASC-2. Specifically, parents reported decreased levels of
hyperactivity from pre-to-post treatment, F (1, 33) = 26.88, p <.001, d =-.77, as well as
decreases in attention problems, F (1,33) = 25.57, p <.001, d =-1.11, and aggression F
(1,33) =18.23, p <.001, d = -.66. However, no significant differences in hyperactivity, F
(1, 23) = .53, p = .47, d = -.31, inattention, F (1, 23) =.99, p=.33,d =-.24, or
aggression, F (1, 23) =.19, p = .67, d = -.03, were reported by teachers at post-treatment.

While no significant improvements were noted in prosocial responding on the
CST task, F (1, 31) = .07, p = .80, d =.05, children significantly increased performance
on the emotion knowledge task at post-treatment, F (1, 31) =40.52, p <.001, d = 1.08.
Similarly, parents reported increased levels of social skills, F (1, 33) = 20.03, p <.001, d

= .81, and adaptive skills, F (1, 33) = 18.55, p <.001, d = .86, on the BASC-2. No
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significant difference in teacher rated social skills, F (1, 23) = .06, p = .82, d =.05, or
adaptive skills emerged at post-treatment, F (1, 23) = 2.98, p < .10, d = .36. Follow-up
analyses demonstrated that performance on the emotion knowledge task and parent
reported adaptive skills were maintained at follow-up (d = 1.58 & .60, p < .05) as both
remained significantly higher than pre-treatment levels.

Within the language domains, children improved their performance on the
Preschool Language Scale from pre-to-post treatment. Specifically, when compared with
pre-treatment scores (M = 76.67, SD = 15.76) children had significantly higher receptive
language skills at the post-treatment assessment (M = 90.07, SD = 16.83, p <.001, d =
.82). Similarly, when compared with pre-treatment scores (M = 72.17, SD = 10.28),
children had significantly higher expressive language skills at the post-treatment

assessment (M =80.30, SD = 14.26, p < .001, d = .65).
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Table 2. Summary of Behavioral, Social-Emotional, and Adaptive Outcomes

Follo F F
Pre*  Post® wup®  (a-b) (a,b,c) Cohen’s d

Behavioral Functioning
Hyperactivity (P)  62.17 53.49 55.07 26.88*** 10.15%* - 77***® .

(2.06) (1.71) (2.82) 55+ 130¢
Hyperactivity (T) 61.80 59.36 - .53 - -.31%
(97) (2.03)
Inattention (P) 64.17 5531 60.15 25.57*%** 11.69%** -1.11*** .
(1.17) (1.51) (1.83) 48%, 56+
Inattention (T) 59.28 57.40 - .99 - -.24%
(.46) (2.16)
Aggression (P) 5257 46.60 50.26 18.23*** 9.12** -.66***a
(1.77) (1.24) (2.24) 21%, 38+b
Aggression (T) 55.56 55.28 - 19 - -.03%®

(1.53) (2.09)
Social-Emotional & Adaptive Functioning

Prosocial 1.70  1.79 - .07 - .05%
Responding (O) (:31) (.28)
Emotion 15.42 21.06 2252 40.52*%** 29.81*** 108***ad
Knowledge (O)  (92) (.85) (.63) 1.58%**ac  3gbe
Social Skills (P)  40.83 4851 4530 20.03*** 9 15%* 81xxab 483 .
(1.39) (1.80) (2.00) .32%be
Social Skills (T)  44.36 44.72 - .06 - .05%
(.87)  (1.99)
Adaptive Skills 3571 43.17 40.70 18.55%** 12.27***  8g**xab GO
(P) (1.30) (1.62) (1.73) -.28*bc
Adaptive Skills ~ 43.58 45.96 - 298+ - 36+
(T (73)  (1.73)

Note. ***p < .001, *p < .05, +p < .10. P = Parent report measure, T = Teacher report measure,
O = Observational measure. Values in parentheses represent standard errors controlling for
residualized verbal 1Q. Cohen’s d reported for contrast tests between assessment time points
(e.g., ab = comparison of pre and post assessments).
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Academic outcomes. Significant improvements, even after accounting for
children’s verbal 1Q, were observed from pre-to-post treatment on the Bracken School
Readiness Assessment, F (1, 33) =5.11, p <.05, d =.23. While no improvements were
noted in WJ reading performance, F (1, 33) =.85 p = .36, d = -.10, significant
improvements were noted on the WJ math performance, F (1, 33) = 6.33, p < .05, d = .39,
and writing performance, F (1, 33) = 4.77, p < .05, d = .24. Additionally, parents reported
significant improvements in children’s academic readiness for kindergarten, F (1, 33) =
20.59, p <.001, d = .78. However, teachers, did not report significant improvements in in
children’s academic readiness for kindergarten, F (1, 18) = 1.45, p = .24, d = .33. Follow-
up analyses demonstrated that WJ math performance (d = .70, p <.001), WJ writing
performance (d = .41, p <.10), and parent rated academic readiness for kindergarten (d =
1.01, p <.001) were maintained at follow-up when compared to pre-treatment levels.

Self-Regulation outcomes: Executive functioning. As seen in Table 3,
significant improvements were also observed from pre-to-post treatment in executive
functioning. Specifically, executive functioning on the AWMA, F (1,31) =32.31,p <
.001, d = .66, and the HTKS, F (1, 32) = 10.48, p < .01, d = .51, significantly improved at
post treatment. Additionally, parents reported reductions in executive functioning
problems on the BRIEF-P, F (1, 33) = 33.13, p <.001, d = -1.67. Follow-up analyses
revealed that HTKS performance not only maintained at follow-up (d = 1.06, p <.01) but
actually continued to improve when compared with post-treatment performance (d = .62,
p <.01). Improvements in parent-rated executive functioning were also maintained at
follow-up (d =-.67, p <.05) as executive functioning problems remained lower than pre-

treatment levels.
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Self-Regulation outcomes: Emotion regulation. Significant improvements were
observed from pre-to-post treatment in parent rated emotion regulation on the ERC, F (1,
33) =16.33, p <.001, d = .80. Significant improvements in emotion regulation on the

ERC were also reported by teachers at post-treatment, F (1, 23) = 4.77, p < .05, d = .60.
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Table 3. Summary of Academic and Self-Regulation Outcomes

Pre2  Post® Follow F F
up® (a-b) (a,b,c) Cohen’s d
Academic Functioning
Bracken Score (SS) 93.54 96.80 90.48 5.11* 7.51** 23%® - 21%¢
(2.42) (2.35) (2.84) A7Hx0e
WJ Reading (SS) 98.67 97.09 99.07 .85 1.28 -.10%, .03%, .14
(2.67) (2.81) (2.82)
WJ Math (SS) 72.27 78.67 83.76 6.33* 19.83***  3gxab  7Q*xxac
(2.89) (3.00) (3.04) 320
WJ Writing (SS) 91.03 94.77 97.04 4.77* 4.34* 24%0 - A1+%¢ -
(2.67) (2.51) (2.61) 170
Academic Readiness (P) 47.00 68.26 7250 20.59*** 1223*%*  7g*xxab
(5.2) (3.99) (3.45) 1.01%**ac  9obc
Academic Readiness (T) 44.40 51.25 - 1.45 - .33
(2.43) (5.27)
Self-Regulation: Executive Functioning
AWMA Total (SS) 82.39 89.92 - 32.31%** - .56**ab
(1.96) (2.06)
HTKS Total Score (O)  4.97 10.44 1996 10.48**  10.58**  51**® 1 06**
(1.27) (2.21) (3.58) [G2*xbe
Executive Function (P)  74.37 59.11 65.15  33.13%** 13.69*** -1 67***® .
(2.15) (1.91) (2.86) B7*C 4g*be
Executive Function (T)  71.22 68.17 - 2.43 - -.43%®
(.76)  (1.98)
Self-Regulation: Emotion Regulation
ERC Regulation (P) 298 326 3.06 16.33***  6.33** BO*xxad - oqac
(.06) (.06) (.08) 54Pbc
ERC Regulation (T) 269 293 - 4.77* - .60*
(.03) (.11)

Note. ***p < .001, *p < .05, +p < .10. P = Parent report measure, T = Teacher report measure, O =
Observational measure, SS = Standardized Score. WJ = Woodcock Johnson Test of Achievement, 4™
Editions, AWMA = Automated Working Memory Assessment, HTKS = Head-Toes-Knees-Shoulders
Task, ERC = Emotion Regulation Checklist. Values in parentheses represent standard errors
controlling for residualized verbal 1Q. Cohen’s d reported for contrast tests between assessment time
points (e.g., ab = comparison of pre and post assessments).
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V. STUDY 1: DISCUSSION

Results of the current study support the initial feasibility and efficacy of the STP-
PreK in improving outcomes for preschoolers with ASD and co-occurring EBP across a
host of school readiness domains. The program was delivered with high fidelity and was
well received by parents as evidenced by high levels of program attendance and
satisfaction ratings. Importantly, participation in the STP-PreK was associated with
medium to large improvements across behavioral, social-emotional, adaptive, academic,
and self-regulatory domains of school readiness domains.

Consistent with our hypotheses, medium to large improvements were observed in
children’s behavioral outcomes as evidenced by reductions in parent rated levels of
hyperactivity, attention problems, and aggression. While consistent with previous work
documenting the effectiveness of PT programs for improving EBP in children with ASD
(Bearss et al., 2015), results also suggest that a behavioral classroom component may be
effective in reducing EBP for this population. Specifically, the STP-PreK classroom
component implemented a strict behavior management curriculum through the use of a
token economy and time-out system. Clinical implications suggest that the use of
classroom strategies more commonly used for children with EBP may also be efficacious
for use with children with ASD. Indeed, the only significant modification of the STP-
PreK for the current study was an increase in staff-student ratio, highlighting the
feasibility of using standard treatments across diagnostic groups without the need for
significant adaptations.

Results of the current study also demonstrated significant gains in academic

outcomes as evidenced not only by parent reports but also by standardized achievement
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assessments. Past work has demonstrated that behavioral treatments for EBP often fail to
generalize gains to academic domains (Kaminski, Valle, Filene, & Boyle, 2008).
Contrary to other interventions for EBP, previous examinations of the STP-PreK have
documented improvements in academic achievement (Graziano et al., 2014; Graziano &
Hart, 2016). Similarly, results of the current study demonstrate that these gains are not
limited to children with EBP but are also salient for children with ASD. Improvements in
academic outcomes are especially important for this population given the increasing
number of children with ASD who require special education services (Newschaffer, Falb,
Gurney, 2005). Academic gains during the course of a summer intervention may be of
additive value as the summer months tend to be marked by significant learning losses
(Cooper et al., 2000). This may have significant implications for preschoolers with ASD
as they are often are underprepared for the kindergarten transition (Forest et al., 2004).
Of importance to the current study’s aims, improvements in children’s self-
regulation were noted after completion of the STP-PreK. Specifically, improvements
were indexed by parent and teacher reports of executive functioning and emotion
regulation as well as performance on a standardized executive functioning battery.
Results demonstrate not only the malleability of self-regulation for preschoolers with
ASD and co-occurring EBP but more importantly the initial promise of an existing
intervention in improving self-regulation skills. While, previous interventions aiming to
improve self-regulation in young children have documented mixed findings (Barnett et al.
2008; Diamond et al. 2007), others have been effective in improving self-regulation for
typically developing preschoolers (Bierman et al., 2008) and preschoolers with EBP (e.g.,

STP-PreK, Graziano et al., 2014; Graziano & Hart, 2016). However, this is the first study
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to our knowledge that has documented improvements in self-regulation for preschoolers
with ASD and EBP through a multimodal school readiness intervention.

The malleability of self-regulation in young children may be especially important
given its implications for school readiness (Ursache et al., 2012). As mentioned in the
introduction, the transition to kindergarten is marked by increased demands and
decreased supervision (Rimm-Kaufman & Pianta, 2000), which may be largely impacted
by self-regulation skills. Improvements in self-regulation for young children with ASD
are thus vital for a successful transition to kindergarten, which is often challenging for
this population (Forest et al., 2004). Clinical implications suggest the use of classroom
strategies implemented within the STP-PreK curriculum, such as circle time games
designed to improve self-regulation (Tominey & McClelland, 2011). Findings also
support the inclusion of self-regulation content within PT programs for children with
ASD and EBP.

Of note, effect sizes across school readiness outcomes were comparable to effect
sizes reported in the initial examination of the STP-PreK (Graziano et al., 2014; Graziano
& Hart, 2016) highlighting its efficacy for children across diagnoses. Findings highlight
the transdiagnostic nature of existing behavioral interventions, such as the STP-PreK, for
improving school readiness outcomes amongst disorders that are often comorbid (e.qg.,
ASD and EBP). Importantly, findings highlight a lack of necessity for significant
modifications to existing treatments as the only adaptation utilized in the current study
was an increase in student-staff ratio. Indeed, PT programs traditionally for children with
EBP have also been effective with little to no adaptations for ASD samples (Bearss et al.,

2015). Given the frequency with which children present with comorbid diagnoses of
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ASD and EBP (Gadow et al., 2004; Hartley et al., 2008; Lecavalier, 2006; Mazurek et al.,
2013), it is imperative to identify transdiagnostic treatments.

Further, traditional treatments for ASD are often costly (DeFilippis & Wagner,
2016) as most are delivered in individual formats and tend to be lengthy (e.g., 1-2 years),
which contributes to adherence concerns. Within traditional EBP treatments, such as PT,
attrition also remains a significant problem (Eyberg et al. 2001; Werba, Eyberg, Boggs,
& Algina, 2006). Notably, excellent adherence to the current treatment was obtained with
only two families (<5%) dropping out of treatment. While the current study provides
initial promise for a brief multimodal intervention, future work should examine the cost-
effectiveness of such an approach for young children with complex diagnostic
presentations.

There are several limitations to the current study that should be noted. First, the
design (i.e., open trial) and relatively small sample size precluded us from making more
confident conclusions about the efficacy of the STP-PreK in improving school readiness
outcomes for the target population. Although results were statistically significant with
medium to large effect sizes, the role of maturation cannot be fully examined in the
absence of a control group. However, substantial evidence exists documenting the
stability of behavioral and academic problems for children with ASD if left untreated
(Roberts, Mazzucchelli, Taylor, & Reid, 2003). Nonetheless, future studies should
examine the efficacy of this intervention with a larger sample of children with ASD and
EBP using a more rigorous (i.e., randomized control trial) design.

Additionally, it is important to note that the STP-PreK included a behavioral PT

component (i.e., SRPP), which may have implications for child outcomes as PT programs
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are considered the treatment of choice for improving EBP in young children (Evans et al.,
2014, Fabiano et al., 2009, Pelham & Fabiano, 2008). Further, traditional PT programs
for EBP have been effective with ASD samples (Bearss et al., 2015). Nevertheless, it
remains unclear the extent to which the PT component may be responsible for
improvements in outcomes above and beyond the STP-PreK classroom component. In
fact, a previous randomized control trial of the STP-PreK demonstrated that while
participating in the PT component alone yielded improvements in behavioral outcomes,
improvements across other domains of school readiness (e.g., academic & self-
regulation) were optimal when participating in the intensive summer camp along with the
PT program (Graziano et al., 2014; Graziano & Hart, 2016).

Lastly, the ethnic homogeneity of the sample may also serve as a limitation as
over 70% of families in the sample identified as Hispanic/Latino. However, this
limitation may also serve as a strength as Hispanic/Latino children represent the fastest
growing and most understudied ethnic minority within mental health research (La Greca
et al., 2009). Given the documented rates of later ASD diagnosis in Hispanic/Latino
children (Valicenti-McDermott, Hottinger, Seijo, & Shulman, 2012), it is of importance
to consider the efficacy of early interventions available for this population.

An additional consideration to note is that the study did set exclusionary 1Q
criteria and thus the sample did represent a higher functioning sample of children with
ASD+ADHD. Given the wide heterogeneity in functioning of children with ASD, it is
important to consider that the STP-PreK revealed initial promise for children on the
higher functioning end of the spectrum. Although study analyses did control for child

verbal 1Q, it would be of interest for future studies to examine the moderating role of 1Q
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on treatment outcomes. Additionally, families wiyhin the current study sample was also
within the middle class SES range along with the fact that families paid for the
intervention, suggesting concerns for generalizability and access to high risk populations.
Futur

In sum, results of the current study provide support for the initial feasibility and
efficacy of the STP-PreK in improving school readiness outcomes for preschoolers with
ASD and co-occurring EBP. With recent efforts focusing more heavily on complex
clinical presentations, the availability of transdiagnostic treatment approaches is
becoming increasingly important. While originally developed for children exclusively
with EBP, the STP-PreK presents an example of a treatment whose common elements

may be effective across diagnostic groups.
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VI. STUDY 2: INTRODUCTION

Self-regulation represents a multidimensional construct involving the control of
emotions, attention, and actions (Vohs & Baumeister, 2004). Self-regulation capabilities
of children are often examined with distinctions made between “bottom-up” and “top-
down” processes (Martel, Nigg, & VVon Eye, 2009). Bottom-up processes generally refer
to reactive behaviors that involve the regulation of emotions (ER; Eisenberg et al., 1996),
whereas top-down processes typically require conscious effort and involve executive
functioning skills (EF; Nigg & Casey, 2005). Given the broad impact that self-regulation
has on other functional domains (Blair & Razza, 2007; Eisenberg, Spinrad, & Eggum,
2010), it is not surprising that self-regulation deficits are often present across children
with varying diagnostic presentations. Specifically, the current study will focus on self-
regulation within children with autism spectrum disorder (ASD) and attention-
deficit/hyperactivity disorder (ADHD).
Self-Regulation and ASD

ASD is a neurodevelopmental disorder marked by persistent deficits within social
interaction, social communication and repetitive/restricted interests and behaviors
(Ozonoff, Goodlin-Jones, & Solomon, 2007). In addition to deficits across numerous
functional outcomes (Ozonoff et al., 2007), children with ASD display significant deficits
across domains of self-regulation. Specifically, theoretical reviews have documented
impaired top-down processing in individuals with ASD indexed by deficits across
planning, inhibition, and cognitive flexibility (Hill, 2004). Indeed, hallmark deficits of
ASD, such as poor theory of mind skills and impaired joint attention skills, have been

associated with executive dysfunction for this population (Carlson, Moses, & Claxton,
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2004). While significant work has examined emotion recognition in children with ASD,
less work has examined bottom-up regulatory processes in ASD (Mazefsky et al., 2013;
Mazefsky, Pelphrey, & Dahl, 2012). Once again, hallmark ASD deficits, such as
impaired theory of mind, may contribute to documented deficits within emotion
recognition (Samson, Huber, & Gross, 2012) and regulation of negative emotions
(Jahromi, Bryce, & Swanson, 2013).
Self-Regulation and ADHD

Self-regulation deficits are not specific to ASD but are also common across other
neurodevelopmental disorders such as ADHD. ADHD is characterized by heightened
levels of inattention, hyperactivity, and impulsivity (Nigg & Barkley, 2014) and similar
to ASD, is associated with significant deficits across domains of self-regulation. A larger
body of research has examined top-down processes within children with ADHD, as
executive dysfunction has been conceptualized as a hallmark of the disorder (Barkley,
1997). While, previous work has documented impairments across domains of EF for
children with ADHD (Nigg, Blaskey, Huang-Pollock, & Rappley, 2002; Sergeant,
Geurts, & Oosterlaan, 2002), meta-analytic reviews have identified the largest
impairments within inhibition, working memory, and planning (Willcutt, Doyle, Nigg,
Faraone, & Pennington, 2005). Additionally, children with ADHD display deficits in
bottom-up processes as indexed by impairments in ER (Anastopoulos et al., 2011;
Melnick & Hinshaw, 2000), with a recent meta-analysis documenting the largest

impairments within emotional reactivity and lability (Graziano & Garcia, 2016).
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ADHD and ASD: Self-Regulation as a Transdiagnostic Feature

As self-regulation deficits have been well-documented across children with ASD
and ADHD, it is important to consider the co-occurrence of these disorders. Considerable
work has documented heightened levels of ASD symptoms within children with ADHD
(Mulligan et al., 2009; Reiersen, Constantino, & Todd, 2008) with thirty percent of
children with ADHD displaying clinically significant symptoms of ASD (Grzadzinski et
al., 2011). Conversely, studies also document that about sixty percent of children with
ASD meet diagnostic criteria for ADHD (Goldstein & Schwebach, 2004).

As such, significant work has aimed to compare transdiagnostic deficits, such as
self-regulation, across children with ASD and ADHD. Specifically, when compared with
ADHD, children with ASD display less inhibitory control problems (Happé, Booth,
Charlton, & Hughes, 2006). However, other studies have documented more generalized
deficits across EF domains for ASD comparable to that of ADHD (Corbett, Constantine,
Hendren, Rocke, & Ozonoff, 2009). Generally, reviews of the literature have concluded
that inhibition deficits, more common in ADHD, are not as prominent in ASD. However,
no EF deficits have been deemed unique to ASD (Sergeant et al., 2002), suggesting some
degree of specificity for inhibition deficits in ADHD. Much less is known about the
specificity of ER deficits as limited work has differentiated ER constructs across ASD
and ADHD, especially among young children.

While previous work has examined components of self-regulation separately,
limited work has taken a profile approach examining EF and ER jointly. A profile
approach may provide better insight into the mechanisms that affect the phenotypic

presentations of both ASD and ADHD, and better explain heterogeneity amongst and

37



across disorders. Specifically, the incorporation of multiple levels of analysis (i.e.,
parent/teacher rated measures and objective measures) may be key in understanding the
self-regulation profiles of children with ASD and ADHD. Additionally, while studies
have examined EF profiles across children with ASD and ADHD (Happe et al., 2006;
Corbett et al., 2009), limited work has examined self-regulation more broadly across both
bottom-up and top-down processes. Given the inherent impairments in both EF and ER
across ASD and ADHD, along with the correspondence between emotions and cognitions
in young children (Blair, 2000), it would be of value to examine how these distinct
processes impact phenotypic presentation. For instance, while self-regulation deficits
may manifest themselves through poor EF performance on neuropsychological
assessments in both ASD and ADHD, self-regulation deficits may be underscored by
differing patterns of observed ER responses.

Given the implications that self-regulation has on a host of functional domains
(Blair & Razza, 2007; Eisenberg, Spinrad, & Eggum, 2010), it is also of interest to
examine potential implications for treatment. While considerable work has examined
self-regulation within and across ADHD and ASD at baseline levels, less is known about
how self-regulation either buffers or attenuates treatment outcomes. Despite the
heightened comorbidity that exists between ASD and ADHD (Goldstein & Schwebach,
2004; Grzadzinski et al., 2011), along with similar functional impairments (e.g.,
disruptive behavior concerns), limited treatments have been designed to target both of
these populations. Thus, even less is known about differential treatment response to
behavioral interventions and whether self-regulation may impact treatment outcomes.

Further understanding the role of self-regulation on treatment outcomes may serve to not
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only identify children who would differentially benefit from treatment but would also
have implications for adapting interventions to better address functional impairments
across disorders.
The Current Study

Significant impairment within self-regulatory functioning has been documented
across children with ASD (Hill, 2004; Mazefsky et al., 2013) and ADHD (Graziano &
Garcia, 2016; Nigg & Casey, 2005). Given the heightened comorbidity between these
two disorders as well as underlying self-regulatory deficits, more work is needed
examining self-regulation within a profile framework. Examining EF and ER jointly,
across levels of analysis, would provide further support for evaluating self-regulation as a
transdiagnostic predictor across disorders. The purpose of the current study was to a)
create self-regulation profiles using parent/teacher rated, neuropsychological, and
observed indices of EF and ER, and b) examine the extent to which profiles differentially
predict diagnostic symptomatology for preschoolers with ASD+ADHD, ADHD-only,
and typically developing children (TD) and c) examine whether self-regulation profiles
are predictive of treatment response above diagnostic symptomatology. We expected that
ASD symptoms would be more strongly associated with profiles marked by poorer
emotion regulation, whereas ADHD symptoms would be more strongly associated with
profiles marked by poorer EF. Additionally, we expected profiles marked by poorest ER

and EF to be predictive of poorer treatment outcomes independent of symptomatology.
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VII. STUDY 2: METHOD

Participants and Recruitment

The study was conducted at a large urban university in the Southeastern United
States with a large Hispanic/Latino population. Families were recruited from local
preschools and mental health agencies through brochures, radio ads, and open
houses/parent workshops. The study sample consisted of 100 preschoolers (Mage = 4.73,
75% male), including 37 preschoolers diagnosed with ASD+ADHD, 32 preschoolers
diagnosed with ADHD-only, and 31 typically developing (TD) children. Children in the
ASD+ADHD and ADHD-only groups were required to (a) qualify for an ADHD
diagnosis via the Kiddie-Disruptive Behavior Disorder Schedule (Keenan et al., 2007)
and parent or teacher ratings on the Disruptive Behavior Disorders Rating Scale (DBD;
Pelham et al., 1992) (b) be either transitioning to kindergarten or prekindergarten in the
fall, (c) have a verbal 1Q of 65 or higher (M = 86.97, SD = 17.86) on the Wechsler
Preschool and Primary Scale of Intelligence, 4" Edition (WPPSI-1V, Wechsler, 2012),
and (d) be able to attend a daily 8-week summer program. Additionally, children in the
ASD group were required to qualify for an ASD diagnosis via the Autism Spectrum
Diagnostic Interview Schedule-Revised (Rutter, Le Couteur, & Lord, 2003) OR have a
previous documented diagnosis of ASD with elevated levels of ASD symptoms on the
Autism Spectrum Rating Scale (ASRS; Goldstein & Naglieri, 2009). Of note, previous
multisite randomized trials of medication and combination treatments for children with
ASD have utilized the ADI as a primary diagnostic inclusion measure (Arnold et al.,
2000). Other studies examining the efficacy of summer programs for children with ASD

have utilized documentation/records review of previous ASD diagnosis for inclusion
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(Lopata et al., 2006). Thus for the current study, a more parsimonious approach was
selected where previous documentation along with elevated current symptoms (based on
the ASRS) was utilized for inclusion and the ADI-R was used for determining ASD
diagnosis for children without a previous diagnosis. Additionally, consistent with
previous work examining behavioral parent training interventions for children with ASD
(Solomon, Ono, Timmer, Goodlin-Jones, 2008), a verbal 1Q of 65 was deemed
appropriate as the STP-PreK involved not only a behavioral parent training component
but also a classroom component where receptive and expressive language skills would be
necessary.

Children in the TD group were required to have (a) no previous history of ADHD
or ASD, (b) not demonstrate elevated symptoms of ADHD as reported by either parent or
teacher on the DBD, (c) not demonstrate elevated symptoms of ASD on the ASRS, (d)
have a t-score below 60 on the parent and teacher Behavior Assessment Scale for
Children (BASC-2; Reynolds & Kamphaus, 2004) hyperactivity, inattention, and
aggression scales, and (e) have an 1Q above 70 on the WPPSI-1V.

Study questionnaires were completed primarily by mothers (88%) with a median
family income range between $35,000 and $50,000. In terms of the ethnicity and racial
makeup, 75% of the children were Hispanic-White, 4% were Hispanic-Black, 13% were
Non-Hispanic-White, 3% were Non-Hispanic-Black, and the remaining 5% identified as
multiracial or other. Eighty-one percent of children were from an intact biological family,
13% were from a separated or divorced family, and 6% were from a single biological

parent household or adoptive family placement.

41



Study Design

The study was approved by the university’s Institutional Review Board. Children
recruited in the ASD+ADHD and ADHD-only groups participated in a summer treatment
program for pre-kindergartners (STP-PreK). Results of an open trial and a randomized
trial of the STP-PreK are reported elsewhere (Graziano et al., 2014, Graziano & Hart,
2016). For the current study pre-treatment data and post-treatment data were utilized for
the ASD+ADHD and ADHD groups along with baseline data for TD children.

As part of the baseline assessment, consenting caregivers brought their children to
the clinic on two occasions and were videotaped during several tasks. The tasks were
standardized and children were given small breaks at the end of each activity to ensure
that there were no carry over effects from one task to another. During the first visit,
clinicians administered the WPPSI-IV (Wechsler, 2012). While in the clinic, the
consenting caregiver completed various questionnaires and participated in a structured
interview (K-DBDS and ADI-R; Keenan et al., 2007; Rutter, Le Couteur, & Lord, 2003).
Preschool teachers also completed various questionnaires. Eligible participants were
invited to attend the second laboratory visit, where children were administered the
Automated Working Memory Assessment (AWMA,; 2007) along with other
observational tasks to assess their social-emotional development.

All children participated in the STP-Prek (Graziano et al., 2014, Graziano & Hart,
2016), which is an 8-week summer treatment program to improve behavioral, socio-
emotional, and academic readiness for children preceding the kindergarten transition.

Parents of children in the summer program also attended eight 2-hour weekly group
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parenting sessions based on the School Readiness Parenting Program (SRPP; Graziano et
al., 2017).
Measures

ASD symptoms. Parents were asked to complete the Autism Spectrum Rating
Scale (ASRS; Goldstein & Naglieri, 2009) to assess for the presence of ASD symptoms.
Parents and teachers of children in the ADHD-only and TD groups completed the short
form of the ASRS (Goldstein & Naglieri, 2009). Both the short (15 items) and standard
forms (70 items) of the ASRS are for children between 2 and 5 years of age and include
items reflecting DSM-5 updated symptoms of ASD across domains of social
interaction/communication and unusual behaviors. Each item on the ASRS is rated on a
5-point scale with respect to the frequency of occurrence (never, rarely, occasionally,
frequently, and very frequently). Studies have demonstrated good reliability and validity
for the ASRS (Goldstein, Naglieri, Rzepa, & Williams, 2012). Additionally, the
standardization sample for the ASRS included a large proportion of children with ADHD
(Goldstein et al., 2012). For the purposes of this study, the Total ASRS t-score was used
(current sample o = .80-.91 for standard form & .83-.85 for short form).

ADHD symptoms. Parents were asked to complete the Disruptive Behavior
Disorder Rating Scale (DBD; Pelham, Evans, Gnagy, & Greenslade, 1992). Each
symptom of ADHD and ODD on the DBD rating scale is rated on a 4-point scale with
respect to the frequency of occurrence (not at all, just a little, pretty much, or very much),
with individual scores per symptom ranging from 0 to 3. For the purposes of this study

the mean rating for ADHD symptoms (hyperactivity/impulsivity and inattention) was
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used with higher scores indicating higher mean frequency of symptoms (current sample a
= .95).

EF: parent/teacher ratings. Parents and teachers completed the Behavior
Rating Inventory of Executive Functions-Preschool Version (BRIEF-P; Gioia, Espy, &
Isquith, 2003). The parent and teacher versions contain 63 items rated on a 3-point Likert
scale (never, sometimes, and often), which yield five nonoverlapping but correlated
clinical scales (inhibit, shift, emotional control, working memory, and plan-organize).
The BRIEF-P has well-established internal consistency, reliability and validity (Isquith,
Gioia, & Espy, 2004). For the purpose of the present study, the emergent metacognition
index t-score, which focuses on the cognitive aspects of self-regulation and is comprised
of the working memory and plan/organize subscales was used as our parent and teacher
measure of EF (current sample a.=.96). Higher scores indicate poorer EF skills.

EF: neuropsychological/observed measures. Children were administered the
Head-Toes-Knees-Shoulders task (HTKS; Ponitz et al., 2008). The HTKS is a widely-used and
psychometrically sound task used with preschoolers to assess multiple aspects of EF
(McClelland et al., 2007; Ponitz, McClelland, Matthews, & Morrison, 2009; Wanless et al.,
2011). In the HTKS task children are provided with paired behavioral responses (“touch
your head,” “touch your toes”) and then asked to perform in the opposite way (touches
head when prompted to touch toes). The measure is scored such that 2 points are awarded for
a correct opposite response, 0 points for an incorrect response, and 1 point if any motion to the
incorrect response is made but then self-corrected. In total, the HTKS has 30 items (range O -

60), with higher scores indicative of better EF.
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Children were also administered four subtests from the automated working
memory assessment (AWMA; Alloway, 2007), a computer-based assessment of working
memory skills for children and adults ages 4 to 22, including: (a) Word Recall (auditory
short-term memory); (b) Listening Recall (auditory working memory); (c) Dot Matrix
(visuo-spatial short-term memory); and (d) Mister X (visuo-spatial working memory).
Raw scores were converted to standard scores using gender and age norms. Scores from
the AWMA show adequate test—retest reliability and have established convergent validity
(Alloway, Gathercole, Kirkwood, & Elliott, 2008). Given the high correlations among the
subtests (r's .27—.64, p < .01), an average standardized score was calculated for the
AWMA. Additionally, given the moderate correlation between the AWMA composite
and the HTKS score (r = .65, p <.001), a composite z-score was calculated and used as
our measure of EF performance.

ER: parent/teacher ratings. The emotion control scale of the BRIEF-P (Gioia,
Espy, & Isquith, 2003) was used as the teacher and parent measure of ER. The emotion
control index focuses on the modulation of emotional responses. Sample items on the
emotion control scale include “becomes upset too easily” and “has explosive outbursts.”
For the purposes of the current study the emotion control t-score was utilized (current
sample o = .91- .94) with higher scores indicating poorer ER.

ER: observed measure. Children participated in a frustration task from the
Laboratory Temperament Assessment Battery (LAB-TAB; Goldsmith & Rothbart, 1996)
designed to elicit emotional distress and regulation. During the “unequal candy sharing
task” (4 minutes), an assistant brings a bag of candy and asks the experimenter to share it

equally with the child. The experimenter begins equally dividing the candy with the child
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but then slowly starts to give more to him/herself, eating some of the child’s candy, and
slowly taking all the candy away from the child while preventing the child from eating
any of it. A global measure of regulation was coded on a scale from 0 (dysregulated or no
control of distress) to 4 (the child seemed to completely regulate their distress during
most of the task). Past research that has used this frustration task has shown adequate
coder reliability (Calkins, Graziano, & Keane, 2007; Graziano et al., 2014, Graziano &
Hart, 2016). The reliability Kappas for global codes for the current sample were all above

0.80 (60% of observations coded for reliability).

Treatment Outcome Measures

Externalizing behavior problems. Parents and teachers completed the Behavior
Assessment System for Children, 2nd Edition (BASC-2; Reynolds & Kamphaus, 2004) at
the pre-treatment assessment as well as at the post-treatment evaluation one week after
the completion of treatment. The BASC-2 has well established internal consistency,

reliability and validity (Reynolds & Kamphaus, 2004). Iltems on the BASC-2 are rated on

29 ¢ 99 ¢ 9% ¢

a four-point scale (“never,” “sometimes,” “often,” “almost always”) and yield scores on
broad internalizing, externalizing, adaptive and social functioning domains. The
externalizing behavior problems composite was utilized as an indicator of children’s
behavioral functioning response (current sample o = .94 - .95). Gender and age normed t-
scores were examined.

School readiness. Parents and teachers completed the Kindergarten Behavior and
Academic Competency Scale (KBACS; Hart & Graziano, 2013) at pre-and-post treatment. The
KBACS is a 23- item questionnaire that requires parents and teachers to rate the extent to

which the child is ready for kindergarten across various domains (e.g., following classroom
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rules, completing academic work) along a five-point scale (poor, fair, average, above average,
excellent). Of interest to the current study is the academic kindergarten readiness question in
which parents and teachers rate, on a scale of 1 to 100, how ready they feel the child is in
meeting the academic demands of kindergarten compared to other same-age children with
higher scores indicating greater level of academic kindergarten readiness. The KBACS
academic readiness item was used as a measure of academic kindergarten readiness at pre-and-
post treatment.

At pre-and-post treatment, children were also individually administered the Bracken
School Readiness Assessment (Bracken, 2002), a widely used kindergarten readiness test
which consists of five subtests assessing children’s receptive knowledge of colors, letters,
numbers/counting, size/comparison, and shapes. The Bracken has strong psychometric
properties and has been validated as a strong predictor of children’s academic outcomes
(Bracken, 2002; Panter and Bracken 2009). For the purposes of this study, the overall school
readiness composite raw score was used.
Data Analysis Plan

All analyses were conducted using the Statistical Package for the Social Sciences
version 23.0 (SPSS 23) and Mplus (Muthén & Muthén, 2012). For baseline self-
regulation profile analyses including the entire sample, there was less than 2% missing
data for the parent questionnaires (BRIEF-P) and objective measures (i.e., EF tasks and
ER coding). However, 25 participants were missing data on teacher reports (BRIEF-P).
According to Little’s Missing Completely at Random Test, there was no evidence to
suggest that the data were not missing at random (y2 (55) = 52.01, p = .59). For treatment

outcome analyses (including only the ASD+ADHD and ADHD groups), there was less
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than 5% missing data for parent questionnaires and objective measures (BASC-2,
KBACS, and Bracken). However, 31 participants were missing data on post-treatment
teacher reports (BASC-2 and KBACS). According to Little’s Missing Completely at
Random Test there was no evidence to suggest that the treatment outcome data were not
missing at random (x2 (88) = 63.51, p = .98). Latent profile analysis (LPA) in Mplus
using maximum likelihood estimation was used to created SR profiles comprised of
parent/teacher rated (BRIEF-P) and observed (EF tasks and ER coding) measures as
indicators. Individual measures for each construct were entered into the latent profile
analyses as separate indicators. Bootstrapped likelihood ratio tests and absolute Bayesian
information criteria (BIC) and Akaike information criteria (AIC) were to select the best
fitting model with the most appropriate number of profiles. Probability of membership to
each self-regulation profile was saved for each participant. Next, ASD and ADHD
symptoms were examined as predictors of continuous profile membership probability for
each profile. Categorical diagnostic groups were then compared on average probabilities
for each self-regulation profile using analysis of variance. Finally, repeated measures
analysis of variance was used to examine changes in pre-to-post-treatment behavioral and
school readiness outcomes with self-regulation profiles as a between subject factor
controlling for ASD and ADHD symptoms. Self-regulation profiles were dummy coded
to achieve all possible time by group effect comparisons. Although maximum likelihood
estimation was utilized for profile analyses in Mplus, only available data were used in
analyses conducted in SPSS. Estimation of missing data was not necessary for analyses
examining diagnosis and symptomatology in predicting profile membership due to very

low rates of missing data (<4%). However, given the high percentage of missing data on
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teacher reports for the treatment outcome analyses (45%), multiple imputation was not

conducted as suggested by previous work (McNeish, 2017).
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VIIl. STUDY 2: RESULTS
Self-Regulation Latent Profile Analyses

Latent profile analyses (LPA) were conducted in Mplus 7.0 (Muthen & Muthen,
2012) to identify profiles of self-regulation. Six indicators were used for profile
membership. Rating included parent and teacher rated emergent metacognitive problems
(EF) and parent and teacher rated emotion control problems (ER). Objective measures
entered included EF performance (i.e., composite based on the HTKS and AWMA) and
global regulation based on the coded ER task.

We examined LPA solutions using a 1-, 2-, 3-, 4- and 5-factor model. A boot-
strapped likelihood ratio test revealed that the four-factor solution was significantly better
than the 3-factor solution, ¥? (7) = 22.69, p < .05. An absolute lower AIC value was also
produced for the 4-factor solution (AIC = 3368.70). The entropy value indicated good
classification quality (.86). Although the 5-factor solution produced slightly better
entropy (.90), the likelihood ratio test examining the cost of adding in extra parameters
for the more complex model was not significant. Thus, we selected the more

parsimonious model with 4 profiles. See Table 4 for all other fit indices per solution.
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Table 4. Fit Indices for Profile Solutions

Absolute  Absolute  Bootstrapped LR

AIC BIC Test Entropy

2 Profile 3418.70 3468.20  y? (7) = 132.46*** 91
Structure

3 Profile 3377.39 3445.12 ¥? (7) = 55.31*** .92
Structure

4 Profile 3368.70 3454.67 12 (7) = 22.69* .86
Structure

5 Profile 3359.86 3464.06 v (7) = 22.84 .90
Structure

Note. ***p <0.001, * p <0.05. AIC = Akaike information criteria; BIC =

Bayesian information criteria. LR = likelihood ratio.
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As seen in Figure 1, the 4-factor model produced profiles which were
conceptualized as a (1) Low ER and EF Deficits Profile (n = 36), (2) High ER Deficits
Profile (n = 17), (3) High EF Deficits Profile (n = 22), and (4) Moderate ER and EF
Deficits Profile (n = 25). Children classified within the Low ER and EF Deficits Profile
had lower levels of parent (M = 45.86, SD = 8.44) and teacher rated (M = 48.87, SD =
8.83) EF problems, lower parent rated ER problems (M = 43.19, SD = 6.86), and higher
EF performance (M =.77, SD =.69) when compared with all other groups (d = .89 —
4.89, p < .01). Children classified within the High ER Deficits Profile had higher parent
rated (M = 81.94, SD = 8.85) and teacher rated (M = 76.29, SD = 7.25) ER problems
when compared with children in the High EF and Moderate ER and EF Deficit Profiles (d
=1.89 - 3.75, p < .001). Children classified within the High EF Deficits Profile had
higher teacher rated EF problems (M = 78.06, SD = 10.72) when compared with children
in the Moderate ER and EF Deficits Profile (d = 1.21, p <.01). Children in the High EF
Deficits Profile also had poorer performance on the EF tasks (M = -.88, SD = .34) when
compared with children in the High ER Deficits Profile (d = -1.76, p <.001). See Table 5

for all other differences between the self-regulation profiles on LPA indicator variables.
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Figure 1. Self-Regulation Latent Profiles
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Table 5. Comparison of Self-Regulation Latent Profiles on Indicator Variables

Low

ER& HighER HighEF 'I\E/'Fgfgts
EF Deficits® Deficits® o
Deficits

Deficits?
(n=36) (n=17) (n=22) (n=25)

F Cohen’s d

BRIEF-EF (P)  45.86 7594 7141  77.88  59.84 2.80%***a®
(8.44)  (12.61) (12.83)  (9.87)  *** 235w,
3_4***ad
BRIEF-EF (T) 4887 6800 7806 6530  22.80 1.60%**a
(8.83) (14.45) (10.72) (12.00) FhE D QTHHHAC
1_56***ad’
.79+Dbc,
1.21%*c
BRIEF-ER (P) 4319 8194 5132 66.16  117.1 4.89**x
(6.86)  (8.85)  (7.43)  (7.82) 6% 1.14%%
3_12***ad’
3_75***bc’
1_89***bd’
1_95***cd
BRIEF-ER (T) 4774 7629 5765 4630  38.98 3.28%%xa
(9.93)  (7.25)  (11.43)  (6.50)  ***  g3rwac
1.95***bc’
4.36***bd’
1.02%*cd
BRIEF-EF (O) .77 13 -.88 -41 3524 89F*D,
(69) (_75) (34) (67) *xk 3 (FRAHAC
1_75***ad’
1.73***bc’
76+, .88+
Regulation (O)  2.74 2.5 3.29 2.88 191 -
(1.14) (.97) (.90) (1.09)

Note. ***p <0.001, ** p <0.01, + p <.10. P = parent report, T = teacher report, O =
observational/task measure, EF = executive functioning, ER = emotion regulation,
BRIEF-P = Behavior Rating Inventory of Executive Functions-Preschool Version.
Cohen’s d values reported are for significant contrasts between profile groups (e.g., * =
comparison of Low ER & EF Deficits Profile to High ER Deficits Profile).
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Preliminary Correlations

Analyses of demographic variables revealed significant associations between
child sex and membership probability across self-regulation profiles. Specifically,
compared to boys, girls were more likely to be classified within the Low ER and EF
Deficits Profile (r = .35, p <.001) and less likely to be classified within the Moderate ER
and EF Deficits Profile (r =-.27, p <.01). Additionally, compared to children of non-
Hispanic backgrounds, children of Hispanic background were more likely to be classified
within the High ER Deficits Profile (r =.30, p < .01). Preliminary analyses did not yield
any other significant associations between demographic variables and self-regulation
profile membership (e.g., child age, SES). Subsequently, child sex and ethnicity were
controlled in all analyses.
Differences in ASD/ADHD Symptomology based on Self-Regulation Profiles

As seen in Table 6, ASD and ADHD symptoms were first examined as predictors
of membership probability in each self-regulation profile. Lower levels of both ADHD (3
=-.48, p<.001) and ASD symptoms (B = -.45, p <.001) were associated with a higher
probability of membership to the Low ER and EF Deficits Profile. Conversely, higher
levels of ADHD (B = .25, p < .05) were associated with a higher probability of
membership to the Moderate ER and EF Deficits Profile. While higher levels of ADHD
symptoms were predictive of membership probability for the High ER Deficits Profile (B
=.36 p <.01), ASD symptoms were not associated with membership probability (B = .04,
p =.74). Similarly, higher ASD symptoms (p = .34, p <.01), but not ADHD symptoms (3
=-.02, p = .88), were predictive of membership probability for the High EF Deficits

Profile.
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Table 6. Predicting Self-Regulation Profile Membership from Symptomatology

T- Model
value R? AR AF
Membership Probability in Low ER & EF Deficits Profile
Step 1. Child Sex 33**  3.34 11 11 5.59**
Child Ethnicity .02 15 - -
Step 2. DBD ADHD Symptoms (P)  -.48*** -6.59 .70 59 89.07***
ASRS ASD Symptoms (P) -45*%**  -6.89 - - -
Membership Probability in High ER Deficits Profile
Step 1. Child Sex -13  -134 10 10 5.30**
Child Ethnicity 29%* 297 - - -
Step 2. DBD ADHD Symptoms (P)  .36** 3.21 23 13 7.56**
ASRS ASD Symptoms (P) .04 34 - - -
Membership Probability in High EF Deficits Profile
Step 1. Child Sex -.01 -.07 .03 .03 1.25
Child Ethnicity -16  -1.58 - - -
Step 2. DBD ADHD Symptoms (P) -.02 -.15 13 10 5.36**
ASRS ASD Symptoms (P) 34** 293 - - -
Membership Probability in Moderate ER & EF Deficits Profile
Step 1. Child Sex -26*  -2.64 .09 .09 4.63*
Child Ethnicity -15  -1.52 - - -
Step 2. DBD ADHD Symptoms (P) 25*  2.26 23 14 8.13**
ASRS ASD Symptoms (P) 20+ 1.80 - -

Note. ***p <0.001, ** p <0.01, * p <.05, + p <.10. P = parent report. EF = executive

functioning, ER = emotion regulation, DBD = Disruptive Behavior Disorder Scale, ASRS =

Autism Spectrum Rating Scale.
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From a diagnostic perspective, membership probability for each profile was then
compared across diagnostic categories (i.e., ASD+ADHD, ADHD, TD; See Table 7).
The average probability of being classified to the Low ER and EF Deficits profile was
significantly higher for the TD group (M = .96, SE =.04) when compared to the
ASD+ADHD (p <.001) and ADHD-only group (p <.001). Specifically, 31 of the 36
children classified within the Low ER and EF Deficits Profile were from the TD group.
The average probability of being in the High ER Deficits Profile was significantly higher
for the ADHD-only group (M = .31, SE =.06) when compared with the TD group (p <
.01). However, the average probability of being classified within the High ER Deficits
Profile was comparable for the ADHD-only and ASD+ADHD groups (M = .17, SE = .06,
p = .28). Specifically, 10 of the 17 children classified within the High ER Deficits Profile
were from the ADHD-only group, while 7 were from the ASD+ADHD-only group. The
average probability of being in the High EF Deficits Profile was significantly higher for
the ASD+ADHD group (M = .43, SE = .06) when compared to the ADHD (p <.01) and
TD group (p <.001). Specifically, 16 of the 22 children classified within the High EF
Deficits Profile were from the ASD+ADHD group. The average probability of being in
the Moderate ER and EF Deficits Profile was significantly higher for both the
ASD+ADHD (M = .39, SE = .06) and ADHD (M = .36, SE = .06) groups when compared
with the TD group (p < .01). However, the average probability of being classified within
the Moderate EF Deficits Profile was not significantly different for children with
ASD+ADHD and ADHD-only (p = 1.00). Specifically, 14 of the 25 children classified
within the Moderate ER and EF Deficits Profile were from the ASD+ADHD group,

while the remaining 11 were from the ADHD group.
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Table 7. Self-Regulation Profile Membership by Diagnostic Category

ASD+ADHD ADHD-Only TD
(n=37) (n=32) (n=31)
N in M N in M N in
Profile  (SE) Profile (SE) Profile F

M (SE)

Profile Membership Probability

Low ER & EF Deficits 012 0 .16° 5 96° 31  179.33
Profile (n = 36) (.01) (.04) (.04) ok
High ER Deficits Profile 17% 7 31 10 .02° 0 5.44%*
(n=17) (.06) (.06) (.06)

High EF Deficits Profile 432 16 18P 6 .00° 0 16.50*
(n=22) (.06) (.05) (.06) ok
Moderate ER & EF 392 14 36 11 .02° 0  10.32*
Deficits Profile (.06) (.06) (.06) **
(n =25)

Note. ***p <0.001, ** p <0.01. Values in parentheses represent standard error values
controlling for child sex and ethnicity. Means showing different superscripts are discrepant at p
< .05, according to Bonferroni post hoc comparisons. EF = executive functioning, ER =
emotion regulation, ASD = autism spectrum disorder, ADHD = attention-deficit/hyperactivity
disorder, TD = typically developing.
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Differences in Treatment Response based on SR Profiles

Given the low number of children in the Low ER and EF Deficits Profile who
completed the treatment (i.e., ASD+ADHD or ADHD-alone), comparisons on treatment
response were only made across the other 3 profiles. As seen in Table 8, after accounting
for ASD and ADHD symptomatology, self-regulation profile membership predicted
outcomes across behavioral and academic domains of treatment response. Specifically,
independent of ASD and ADHD symptoms, children in the High ER Deficits Profile
experienced greater reductions in parent rated externalizing behavior problems at post-
treatment (d = -2.24) when compared with children within the High EF Deficits profile (d
=-1.35, p <.05) and children within the Moderate ER and EF Deficits Profile (d =-.99, p
< .01; See Figure 2). However, children in the High EF Deficits Profile were rated by
teachers as having greater reductions in externalizing behavior problems (d = 1.03) when
compared with children in the Moderate ER and EF Deficits Profile (d = .27, p < .05).
Similarly, as seen in Figure 3, children in the High EF Deficits Profile were rated by
parents as being better academically prepared for kindergarten (d = 1.10) and improved
their performance on the school readiness assessment (d = .81) when compared with
children in the High ER Deficits Profile (d = -.07 & d = .30, respectively, p <.05). See

Table 8 for all other treatment outcomes comparisons across treatment outcomes.
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Table 8. Comparison of Self-Regulation Latent Profiles on Treatment Outcomes

Pre Post TimeF Timex Group F d

BASC-2 Externalizing (P) - - 84.46*** - - -
High ER Deficits Profile 7211 52.14 - 8.00**  Ref  -2.24°
(2.31) (2.14)
High EF Deficits Profile 58.57 47.18 - 74 4.36* -1.35
(1.86) (1.73)
Moderate ER & EF Profile  59.47  51.12 - Ref - -.99°
(1.83) (1.70)
BASC-2 Externalizing (T) - - 1.55 - - -
High ER Deficits Profile 67.57 69.15 - 01 Ref 277
(3.65) (4.99)
High EF Deficits Profile 65.97 54.67 - 6.69* 4.13+ -1.03°
(2.64) (3.60)
Moderate ER & EF Profile  53.02  54.97 - Ref - A7
(2.85) (3.87)
KBACS Readiness (P) - - 26.40*** - - -
High ER Deficits Profile 78.65 76.73 - 6.65* Ref -.072
(7.78) (6.40)
High EF Deficits Profile 41.41  69.90 - 1.04  11.93* 1.10°
(6.02) (4.95) *
Moderate ER & EF Profile  46.32  67.27 - Ref - .80°
(5.95) (4.89)
KBACS Readiness (T) - - 1.39 - - -
High ER Deficits Profile 70.65 71.82 - .08 Ref .042
(11.76) (8.45)
High EF Deficits Profile 33.78 54.08 - 413+ 146 932
(7.92) (5.69)
Moderate ER & EF Profile  55.52  51.95 - Ref - -.15%
(8.15) (5.85)
Bracken Readiness (O) - - 35.69*** - - -
High ER Deficits Profile 59.28 63.57 - 75 Ref .30?
(4.03) (3.02)
High EF Deficits Profile 4595 57.10 - 3.86+ 429  .81°
(3.32) (249
Moderate ER & EF Profile  57.44  63.03 - Ref - 412

(3.14)  (2.36)

Note. ***p <0.001, ** p <0.01, + p <.10. P = parent report, T = teacher report, O =
observational/task, EF = executive functioning, ER = emotion regulation, BASC-2 = Behavior
Assessment System for Children, KBACS = Kindergarten Behavior & Academic Competency
Scale. Values in parentheses are standard errors controlling for ASD and ADHD symptoms, sex
& ethnicity. Cohen’s d values with different superscripts are discrepant at p < .05.
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Figure 2. Behavioral Outcomes for Children across Self-Regulation Profiles
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Figure 2. Behavioral outcomes for children across self-regulation profiles. P = parent report, T —
teacher report, EF=executive functioning, ER=emotion regulation. Analyses controlled for ASD
and ADHD symptoms, child sex, and ethmicity.
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Figure 3. School Readiness Outcomes for Children across Self-Regulation Profiles
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Figure 3. Bchool readiness outcomes for children across selfregulation profiles. P = parent
report, T = teacher report, O = observational/standardized meazure, EF=executive functioning,
ER=emotion regulation. Analyses controlled for ASD and ADHD symptoms, child sex, and
ethnicity.
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IX. STUDY 2: DISCUSSION

The purpose of the current study was to identify latent profiles of self-regulation
within a sample of preschoolers with ASD+ADHD, ADHD-only, and TD children. Given
the transdiagnostic nature of self-regulation deficits, the current study sought to examine
the extent to which diagnostic symptomatology predicts self-regulation profiles. Lastly,
the study aimed to examine the role of self-regulatory functioning, above
symptomatology, in predicting response to a behavioral intervention. Results of the
current study revealed that self-regulation was characterized by four profiles: Low ER
and EF Deficits, High ER Deficits, High EF Deficits, and Moderate ER and EF Deficits.
Importantly, self-regulation profile membership was not only differentially associated
with ASD/ADHD symptomatology, but was also predictive of treatment response. The
findings are discussed in further detail below.

Contrary to our hypotheses, symptoms of ASD were predictive of membership
within the High EF Deficits Profile, whereas symptoms of ADHD were predictive of
membership within the High ER Deficits Profile. Results were also corroborated with a
diagnostic approach, as the probability of being classified within the High EF Deficits
Profile was higher for children with ASD+ADHD compared to children with ADHD-
only and TD children. Consistent with previous work documenting more generalized
deficits in EF for children with ASD when compared to children with ADHD (Corbett et
al., 2009), results of this study suggest the saliency of EF deficits for children with ASD.
Perhaps, core deficits often associated with ASD, such as poor theory of mind and limited
flexibility (Carlson et al., 2004; South, Ozonoff, & Mcmahon, 2007), may contribute to

the more pronounced EF deficits. Likewise, the association between ADHD symptoms
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and membership probability within the High ER Deficits Profile may have been impacted
by associations between impulsivity/disinhibition and emotional reactivity and lability
(Walcott & Landau, 2004).

It is important to note that children within the ASD group also had comorbid
ADHD. Given the abundant literature documenting EF deficits within children with
ADHD and ASD separately (Hill, 2004; Nigg et al., 2002; Sergeant et al., 2002), it is not
surprising that children within the poorest EF profile were more likely to have a
comorbid presentation. Significantly more work has documented EF deficits within
ADHD samples (Nigg et al., 2002; Sergeant et al., 2002), and less is known about the
effect of additional diagnoses on EF. In fact, theoretical conceptualizations of ADHD
have implicated EF deficits as a core feature of ADHD (Barkley, 1997). However, other
work has also documented significant heterogeneity in EF within ADHD samples (Nigg
et al., 2005; Willcutt et al., 2005), suggesting that core EF deficits may not be as
universal within samples of ADHD as previously conceptualized. Perhaps the additive
effect of an additional comorbid neurodevelopmental disorder (i.e., ASD) may contribute
to the saliency of these EF deficits. Indeed, previous work using a sample of children
with ADHD-only documented an interaction between ASD and ADHD symptoms
predicted EF performance (Ros, Gregg, Hart, & Graziano, in press). Specifically, EF
performance was most impaired for children who had lower ADHD symptoms and
heightened subclinical symptoms of ASD. In light of those findings, children with
ASD+ADHD who were classified within the High EF Deficits Profile may have been

experiencing more pronounced ASD symptoms relative to ADHD.
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Interestingly, a larger proportion of children across the ASD+ADHD and ADHD-
only groups were classified within the Moderate ER and EF Deficits Profile compared to
TD children. This suggests that, for the majority of children across ASD and ADHD,
self-regulatory functioning may be comparable regardless of diagnoses. Specifically,
moderate deficits in both ER and EF seems to be the typical presentation and in line with
previous work documenting heterogeneity within both ER and EF across ASD and
ADHD. In fact, children with ASD+ADHD and ADHD-alone had comparable
probabilities of being classified within the Moderate ER and EF Deficits profile. This
suggests that an underlying functional impairment in self-regulation may be driving
phenotypic presentation more readily than symptoms alone. Theoretical implications of
these results shed light on the shortcomings of current diagnostic classification systems
and the need for heightened focus on underlying functional impairments when
conceptualizing phenotypic presentations. While traditional symptom-based classification
systems, such as the DSM-5, attempt to stratify individuals into categories, results of this
study suggest the need for theoretical shifts in our current classification system as
continuous transdiagnostic impairments seem to provide additional clinical utility.

With regard to our final study aim, self-regulation profile membership was
predictive of differential treatment response. Specifically, children classified within the
High EF Deficits Profile seemed to experience the greatest gains across behavioral and
academic treatment outcomes, beyond ASD and ADHD symptoms. Of note, children
within the High ER Deficits profile also demonstrated the greatest gains in parent
reported behavioral treatment outcomes. This is consistent with previous work

documenting that children with lower levels of ER, across observed and
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pathophysiological indices, experience greatest gains during behavioral PT interventions
(Bagner et al., 2012; Rodriguez, Bagner, & Graziano, 2014). Nevertheless, for children
within the High EF and High ER Deficits Profiles, the large treatment gains were not
surprising as children within these profiles had the poorest pre-treatment ratings and thus
more room for improvement across treatment.

Overall, findings suggest that behavioral treatments may be surprisingly effective
for children with particularly impaired EF, regardless of the source of such EF
dysfunction (i.e., diagnosis). In other words, holding symptomatology constant, current
functional impairments seem to be the most relevant predictors of treatment success.
Consistent with the principle of equifinality, children with varied diagnostic presentations
may subsequently present with similar self-regulatory impairments and, more
importantly, embark on similar treatment trajectories. While most treatment decisions
typically rely heavily on diagnostic classification for inclusion, these results suggest a
need for a heavier focus on clinical impairment.

Clinical implications that may be gleaned from the current study’s findings
include the need for more transdiagnostic approaches to treatment, above traditional
symptom based classifications. The STP-PreK provides a suitable example of an
intervention that may be equally effective across diagnostic groups and more importantly,
better informed by transdiagnostic features, such as self-regulation. Indeed, a greater
emphasis on transdiagnostic approaches to treatment has emerged more recently. For
instance, modular approaches have become more popular for treating a host of diagnostic

problems rather than separate protocols for diagnostic groups (Chorpita & Weisz, 2009).
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This approach may be especially important for ASD and ADHD given the heightened
comorbidity that exists between these populations.

The study had ample strengths that should be noted. While previous work has
attempted to differentiate EF profiles across children with ASD and ADHD (Happe et al.,
2006; Corbett et al., 2009), limited work has aimed at characterizing self-regulation more
broadly across domains of ER and EF. Previous studies have concluded that for younger
children, EF remains a relatively unified construct that is difficult to unpack (Garon,
Bryson, & Smith, 2008). Thus, it may be more developmentally appropriate and
clinically useful to examine self-regulation across broader domains, which was supported
by the profiles produced. Indeed, the differentiation of profiles marked by ER and EF
deficits presents a novel finding as previous neurocognitive models implicate stronger
correspondence between emotions and cognitions within younger children (Blair, 2002).
Further, the predictive utility of self-regulation profiles for treatment outcomes suggests
that EF and ER are more distinct and have further implications for diverse trajectories
than previously theorized.

Additionally, the current study examined self-regulation domains across
parent/teacher rated, neuropsychological, and observational indices, which may have
provided further insight into self-regulation presentations. An additional strength of the
current study was the inclusion of a TD group, which aided in providing an anchor of
intact self-regulation. Interestingly, 16% of children with ADHD-only were classified
into Low ER and EF Deficits Profile, which supports previous work documenting the
heterogeneity and lack of universality of EF deficits within ADHD (Nigg et al., 2005;

Willcutt et al., 2005). Lastly, although independent studies have documented the efficacy
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of the STP-PreK in improving outcomes for both children with ADHD (Graziano et al.,
2014; Graziano & Hart, 2016) and ASD+ADHD (Ros & Graziano, under review), the
current study took a step further by examining self-regulation as a predictor of treatment
success.

The current study also had several limitations that should be discussed. The global
ER coding scheme utilized did not differentiate self-regulation profile membership.
While previous work has shown reliability and validity of frustration tasks for eliciting
distress within typical samples (Goldsmith & Rothbart, 1996), there was not sufficient
variability within our coding scheme to detect differences across groups. The frustration
task utilized required children to detect social cues (e.g., not being shared with) and
overtly react in by expressing discomfort. Given the inherent difficulties within social
reciprocity and communication for children with ASD, it is plausible that the ASD group
may have not displayed sufficient awareness or responsiveness to the task. Thus, thus
their responses may have seemed less emotionally dysregulated and comparable to that of
TD children. It would be important for future studies to examine paradigms that require
less socio-communicative insight and abilities in order to more appropriately compare
frustration response across diagnostic groups. Additionally, examination of biological
underpinnings, such as physiological reactivity, with sufficiently large samples, may
provide additional insight into regulatory processes underlying observed regulation.

An additional limitation of the current study is that the ASD group also had
comorbid ADHD. As previously discussed, this limitation may also be viewed as a
strength as it allowed us to examine the incremental effect of comorbid presentations on

self-regulation. Comorbid presentations are common within these populations as 60% of
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children with ASD meet criteria for ADHD (Goldstein & Schwebach, 2004) and 30% of
children with ADHD meet criteria for ASD (Grzadzinski et al., 2011). Nonetheless,
future work is needed with pure samples of ADHD and ASD in comparison with
comorbid samples in order to better understand the unique associations between
diagnoses and self-regulation. Lastly, the examination of treatment outcomes was limited
to pre-and-post-treatment outcomes. The examination of long term maintenance may be
especially important as self-regulation has implications for later functional domains
(Blair & Razza, 2007; Eisenberg, Spinrad, & Eggum, 2010; Razza & Blair, 2009). It
would be important for future work to examine whether maintenance of treatment gains
is impacted by self-regulation.

In summary, results of the current study highlight the feasibility of creating self-
regulation profiles comprised of distinct strengths and weaknesses across ER and EF
domains in young children with varying presentations (ASD+ADHD, ADHD-only, TD).
Importantly, results demonstrate the clinical utility of self-regulation profiles beyond
traditional symptom-based classifications in predicting treatment success, highlighting
the importance of functional impairment above etiological sources of said impairments.
While the current work provides insight into the utility of self-regulation profiles across
diagnoses, further work is needed examining the stability of these profiles in order to

fully characterize developmental trajectories and malleability of profiles after treatment.
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Conuderable work has demonstrated sigmificant imparment m social fenctioamg for chaldren
with stention deficthyperactivity disorder (ADHD). The social functioning  profiles of
children with ADHD are marked by mpainments across diverse domains s they tend o
expencnce grester rtes of peer rejection, have lower levels of social skills, and have impaired
social cognitions. The purpose of this stedy was 10 (3) quantitatively cxamine the association
social skills, sockal information processing), (b) cxamine differences m the magnitude of such
asociations, and (c) cxamine the cffect of potcatial moderstors. A mcta-analysis of 109
stadics (0 = 104.813) revealed that children with ADHD have the most impairment within
the peer functioning domain (weighted cffect sive [FS] ¢~ 33) followed by sipnificantly
smaller cffects within the social skills (weighted S 7~ 27) and social imformation processing
domains (weighted FS ¢~ 27) When cxamining potential moderatons, results revealed that
the association between ADHD and deficits within the social skills doosin was wesker among
studics that controlled for co- occuming conduct problenss (CP). Studics that utilized socio-
metric and tcacher reports of peer status reporied the largest offects within the peer functioning
dooin. In addition, stedics that stilized the “gold standand™ apprach 1o diagnosing ADHD
documented the larpest cffects within both the social skills and peer functioning domains.
Last, studics wiilizng younger samples revealed the langest effects for deficits within the peer

fanctionmg donsun Theorctical and clmical implications are discussed.

MWM(ADIIDLMW
symptoms of hyperactivity, i , and inattention, is
mﬂumi%uﬂddi&umm
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Nl femstionien : nd jtive functioning (Berks
M)Wmmdm-wbym
dent i children with ADHD (Hoza, 2007, McQuade &
Hoza, 2008; Nixon, 2001). Not only is socal functioning
mmportant for prodicting long-term outcomes I nonmative
samples (Jones, Groenberg, & Crowley, 2015), but it is
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among the strongest predictons of long-term outcomes for
children with ADHD (Greene, Bioderman, Farsone, Sicnna,
& Garcia-Jetton, 1997). For instance, the social functioning
deficits of children with ADHD are predictive of later
impairments such as school difficultics, couminality (Nixon,
2001), nsky behavior king, and heightened levels of anxi-

ety (Mrug ct al, 2012). Thas, substantial rescarch has aimed
umumdmwauﬁu
climical population.

Greshum and Elliott (1987) proposed & conceptual model
of social functioning that charsctenizes social deficits as
According to this model, deficits are chamctenzed by cither
the child’s mability to bebave n a socally skilled manner
because he or she lacks the skills o do so (skall deficit) or
the child’s inability to perform the behavior despite knowing
how to do so because of alternate factors (performance
deficit). In addition to the controversy over whether childron
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with ADHD have a “skill” deficit or a “performance™ deficit
(King ct al., 2009), the social functioning deficits of children
with ADHD may not fit well within the predictions of the
blems of children with ADHD may not only ansc from a
lack of skill or presence of symptoms that affcct perfor-
mance (c.g., impulsivity), but may also be impacted by less
overt factors such as cogmtive buascs (discussed m detail
next). Given the disrtuptive behaviors of children with
ADHD and ther cffect on peer perceptions, other more
contextual factors such as cxternal perceptions may also
be important to consider.

More recent conceptualizations of social functioning
focus not only on the acqusition and performance of
socially appropriate behaviors but also on the appropriate-
ness of behaviors as percaived by external judges (Dirks,
Treat, & Weersing, 2007). According to Dirks and collea-
yam-:wwdmnlhnu-gdm
L the dance b behavior and contextual
factors, which often relies heavily on an mdividual s cogm-
tive ability to interpret social situations and respond appro-
priately. Thus, according to this multidimensional view,
markers of social functioning range from (2) overt behaviors
ncluding social skills, o (b) more cognitive factors that
equip individuals with the ability to process information
and modulate social responses according to contextual fac-
toes, and lastly to (€) external individual’s —mamely, peer’s

perceptions and evaluations of behavioe. These additional
components (i.e., peer and cognitive factors) may be espe-
cially important to consider as children with ADHD tend to
cxpericnce not only significant limitations in overt social

Nocsheree e

[

(et ]

trates our conceptual framework for cxamining the link
between ADHD symptoms and deficits across domains of
social functioning.

DOMAINS OF SOCIAL FUNCTIONING

Peer Functioning

As hghhghted by Dirks ct al. (2007), an important com-
ponent of socal funchoming mvolves the cvaluation of
social behaviors from extemal judges, which may be
captured by ndices of peer functioning. Peer functioning
has been conceptualized as a complex and dynamic sys-
tem of interactions often characterized by vanables
encompassing judgment of same-age peers such as peer
rejection, peer acceptance, and quality of relationships
(Masten, 2005). Impairments within the peer functioning
domain are cspecially evident in children with ADHD
(Hoza, 2007). Specifically, about 80% of children with
ADHD expenence high rates of peer rgjection (Hoza
et al, 2005) cven after very briel cncounters with typi-
cally developing poers (Frhardt & Hinshaw, 1994,
Pelham & Bender, 1982). Children with ADHD also
tend to have fewer friends (Bagwell, Molina, Pelham &
Hoza, 2001; Hoza et al | 2005) and are less likely to be
selected as friends by peers with higher sociometnic status
(Hoza et al_ | 2005).

Symptoms of ADHD contribute to the development of
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k. Note: Cument meta-analysis focuser only on the
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(Mrug, lHoza, & CGerdes, 2001). Others have concluded
that deficts i peer funcbonng, anse From wn nability w0
spoctive  taking  (Marton, Wiener, Hogers, Moore, &
Tamock, 2009) More recenily, work has shown that chil-
abrem with AN tenal to not only have fower mstual fricml-
ships (Hlachman & Hinshaw, 2002} but more imporsntly
have posser quality Friendships (Normand ot s, 2003)

Social Skills

The enactment of social skills s alio o batic componsent
wnlerlymg social fmctioning (ks ot al, 2007). Social
shills have often beon operstionally defioed a5 cffective
anil sppropriste verbal or nonverbal bohavior that are cither
imdbiabive of resporsive noostuse and se niesded w elicit
socially desimble outcomes (Memell & Gimpel, 2014)
Social skills often include behwvions such as sharing, help-
ing, wnd cngiging in reciprocity during intersctions.

Socisl functioning problems o children with ADIID
have been conceptualived o arse from an mablity o
engige in sharmg, cooperting, and fum taking (Barkicy,
2006). Children with ADHD are not only los socally
of social skills (s, Wischbusch, Pelham, Molna, &
Milich, 2000) but alse rated by usschers as having poorer
mocial wkills in the classroom (Dulfsl, MoGoey, Hekert, &
Vanbinkle, 2001). Specifically, social interactions in the
classroom are often marked by low levels of coopernstion,
turn taking, sl reciprocity in conversation (el et al,,
2001},

Hehavirnl facors thal may serve b explam socol skills
deficis wre symploms of AN themselves, particularly
hyperusctivity  and  mmpulsivity.  Although  chiklren  with
AU do tendd w0 display engagement and interest i social
interaction with seme-age peers (Nixon, 2001), they tend o
be more mteave wnd disroptive duning  interctons
(Mymeiger et ul., 2008} Symgtoms of matiention are b
engaging in role switching (Nijmeijer et ul., 2008),

Social Informalion Processing

Social functioning s indexed ot only by the chuctment of
social skills but abss by the approprsiones of behavioral
responscs bo situsbons (Dks et al,, 2007) As defined by
Crick and Dodge (1994; Dodge, Pettit, McClaskey, &
Hrown, 1986), sovial mformation processing mchades. var-
i cogmitive procosses inchading the detection snd inter-
pretaten of social cie, 6 owell & the ancfjience and
maintcnance of cognitive buscs, and self-perceptions. of
social hmctionmng, The social mfermation functsoming poo-
files of children with AIMID ane marked by difficultios n
encondling social cues, identifying problems, wwl genomtmg
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responscs o problem-solving ks (Zentall, Cosady, &
Javorsky, 2001).

Hostile Arribution Bias

A key oopnitive distortion found among; children with
chimcal or st-rdk kevels of aggression s the hostile attribu-
tion bias, which wolves attributing aggresive inlent
neutral vituations (Dodge, 1980) Children with AIMID
and aggrosion are more hkely o mt only interpret social
cues with u hostile attribution bias (Milich & Dedige, 1984)
bt alse v & more hostile responding style duning peor
provocsbion (King of ol 200) sl peoblom-solving sctiv-
itbes (Bloomguist, August, Coben, Doyle, & Fverhart,
V#FT). Although much = known about the ostile attriba-
tion biss within childnen with aggresdon, the mle of ALELD
in the absence of sggression is wlatively undentudiced.

Positive Wusory Bias
ancther cognitive distortion smong children and wdolescents
with ADUID i the positive illassry bian The postive illi-
mory bias is defined as a posiive evaluation of onc's own
competence that 1 disparate of actual competence (1o
et al, 2000). Children with ADNED tend to overcatimate
their competence purticularty i domains where the most
imparment 8 present, asch as socul fusctoning (1o
ot al, 2004; Howa, Pelham, Dobbs, Owens, & Pillow,
mw:m&:hmﬂlpﬂh
uw |Il.-r_|| bins im children with AU include cogmitive
inmrmturity, neuroprychologicsl deficits, smd answarencns of
incommpelonce  (Owens, Goldfine, Bvengobse, los, &
Kaiser, 2007).

Potantial Modorators
Co-occurning Conduct Protlems

Although CP are not & defining festure of AINID, mets-
anulytic reviews have revealed that ADUD ancd CP el w0
co-ovcur Wt @ sgnificant ne (Wischbusch, 2002), Some
stuches sugpest that social functoning deficits are heigh-
tened for children with ADEID and comorbid CF such as

defiant disorder (ODD, Wehmeier, Schache, &
Harklcy, 2010} For instance, children with ADFD and co-
occuming CP tond to respond more aggrosively o peor
provocsbon {Bloomguist ot al., 1997, Matthys, Cuperus, &
Wan Engeland, 1999) wnd wre mone likely o have negative
pecr stabus han Eype developing peors (Hlinshaw &
Melmck, 1995} However, there i maxed evidence on the
maoderating role of CP on the ssociation betwoen AL
and socisl functioning, For example, some studics G that
regardless of level of CF, AN i sssocistod with signifi-
et poer problems (Toes o al., 2005, Waschbusch, 2002)
Comversely, others find that in the sbsence of (P, children



4 RS AND GRAFLANOD

with ADHID} are comparable to typically developing chil-
dren on measures of socal preference (Melnick & Himsha,
tive approaches are needed o more conclustvely determine
the moderating mle of CF m the association between
ADHD withmn social functioning,

Methodological Factors

The multdmensional nature of social hmchionmg con-
tributes  to the ecusting  dversty of  moerement
approaches. Several modalitics have been utilized o mea-
of social fusctioning swch s the Social Skills Rafing
System (Gresham & Elliott, 1990) are wtilized a5 a mcasure
of social functioning. However, the validity of teacher amd
jparent reports roming unclear as the greatest soczal mgair-
ment occurs within the peer context where parents and
teachers may have the least insight Self-report measunes
of social fimctioning are also typically used but may be
influcnced by the positive illusory bias inherent in ADHD,
Although observatonal methods incheding laboratory tasks
and observations within naturalistic settings may be vabo-
able, they often represent limited samples of behavior
{Hoza, 2007). Peer wports, primarnily sociometric ratngs,
tend to be the best predictor of later social sdjustment (Lee
& Hinshaw, 2006) but have poor concondance rates with
parent and teacher reports of social fmctioning (Hiora ot al.,
2005). Given the multitude of asscssment wols for socal
functioming along with the low concordance between such
memsures, it may be mmportant o quantify which methods of
assessment yick! the largest ssocatons with ALHID m an
effort to further understand the specific contexts of mpair-
ment 0 socal finctionmyg,. Understandmy, which methodol-
ADHD is of significant clinical utility, as it would prowide
oot hoow to boest assess treatrment response within tee social
Functioning: domai

The Currenl Meta-Analysis

The goals of the curment meta-analysis are to (a) detenmine
the magnitude of the sssociation between ADFID and social
functioning deficits, (b) cxamine whether there are differ-
ences in the magnitude of association for the different
domains of social functioning {peer functioning, social
shlls, socml mfemation  processng), and (¢) cxaming
whether the assocations between ADHEDY and social func-
tonmp deficits are moderated by co-occurmng CP and
method of ascement. Despite the lack of provious evi-
dence to suppest that there are differences i the magnitudes
of association between ADHLY and ssch social functionimyg,
domain, we hypothesteed  that the poer functiomng and
social skills dowsuns would be most mpaired, as these
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domains scem w0 be the most overtly mpacted by the
symptoms of ADHD. Although there are several theoretical
reviews cxamiming social finctioning i ADHD (de Boo &
Prins, 2007; Frederick & Obmi, 1994; Hoom, 2007; Landax,
Milich, & Dhener, 1998; Mc{juade & Howa, 2008; Nixon,
2001, all hanve exther focused on only one domam of social
functioning, (c.g., peer domain; Hoza, 2007) or discussed
social functomng more broadly withowt companng deficits
acroes dowrmims, However, o mone recent neview (Gandner &
Gerdes, 2015) discwsed social funconing defiats m chl-
dren with ADHIDD across: dowmans soemilar mnature o thoese
exammed m the curment sty (e, social skills and soci-
cogmitive factors). In particular, the review discussed the
clinical implications for corrent trestments  aiming W0
lhouek _ . ide fich .
tualizstions of social functioning and qualitative reviews of
the literahere, a mets-analytic review would provide a more
thorowegh and quantitstive approach towand understanding
which domaing of social functiondng are most mpained for

from peers (Darks ot al, 2007). OF note, one meta-analytic
ncluded peer difficultics m its cxammation of outcomes
{Waschbusch, 2002). Although this study made notable
strating greater peer problems i chibdren with ADHD and
co-ovcurmng CF, socal functioning was not the contral
focus of the study, as only 11 studies were moluded withm
the peer domain. Thus, the curment study would not only
provide quantititive support for previeus theoretical reviews
bt ks budld on carlier mets-anal ytic reviews by expanding
outoomes across social functioning domains, Lastly, given
the lack of sucoess of current treatment. approsches towand
remediating social difficulties among children with ADHD,
informestion gathered from the curent mets-analysis may
and in determining which domsins of social fonctioning
are of te highest priority when conssdering treatment
targets.

Literature: Search

We conducted & comprehensive Iterature search regardimg
the association between ADHD and social fmctioning over
the last 40 years {1975 2015) using PsycINFD, Pahbed,
MEDLINE, ERIC, and Google Scholar. Keywond scanch
terms inchuded ADHD, ADVHD, ADD, Astention Defieit’
Fyperactiviey Disorder,  Atiention Deficit Disorder, and



atteation profdems, These search terms were crowsed with
b, svwial compeitence, Soctal kills, social kil perfor-
manee, soctal okl baewledype, prosocial hdkavior, social
fivteraction, sociel relationships, fricndskip, peer fejecto,
pevr problems, peer conflici, peer kability, peer s,
Sow'tenmeteln, fockal vlafus, pevr peovocaion, peobilem ol
ving, sowtald informaiion processing, sockal cogition, hatile
references. of selectes] studien aml review wrticles were
e o semrch For relevant stughes. Due o the lange sumber
of stubes sdentificd, only published dats were used n the

Inclusionary and Exclusicnary Critaria

More than 200 wticles were identificd in the mitial liternture
scarch, Afler scanning shstracts, 152 studics were cxamind
farther, 109 of which mect inclusion criteria for the cument
study, To satisfy inchsdon critoria, studics had o identify
children as having an ADEID diagnosis (& - 73) or having
clevated symptoms of ADUDY (& -~ 36). Studics thet com-
parcd social ing between children with ADEID (or
clevited levels of ADND symptoms) and a control group
(&gt children with normative levels of ALMID symploms)
were inchided (8 - Bl However, stuhes that comparal
children with ALY exclusively with children mecting
entenia lor other clifical disorder were nob mchsded (2.
studies companng social functioning of children with
AIDND wve deprossion).  Stsdics  cxmining  sssocissons
between AL symploms and social Ranctioning fctors
thevasgh correlational methods wore also ncluded (8 - 28)
Studics ww hasid o report sulficiont statistical dats o allow
fior the caleulation of ESs (e ., means, standand deviations,
correlstions, regression, test-statses, analysis of vanance).
Only artcles writlen in English were included. Snadies that
moee browdly cxmmined genersl extemalizng bebavior pro-
blems were not incheded (& - 31}

Snudies Focusing on the change 0 socml functening us s
function of tratment (eg., Plilfoe & McBumet, 1997,
k1) were excludes) undess baseline duty were wvailsble
companing AL samples with & control groupe. In sddi-
tion, one child fallow-up study with & mean age older than
18 was excluded (e, Barkley, Fischer, Smullish, &
Fletcher, 2006,

Study Coding

Two coders (first and sccond authors) independently coded
atudsen For demogmaphic and methodological facton. Codeors
abuwy catepored study outcomes into socud functioning
culegorios (poer himchonmg, socul skills, social miormation
processangg). To code outcomes o social functoning cile-
e, coders exmmined mewsure deswnptions of selectal
stuclses and cwteporieed hased on operstionsl definitions ol
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cuch respective domain, A list of applicable measunes (e.g.,
questionnadres, tasks) wis also crested for coders to nefer-
ence for cach social Amctioning domain, 11 studses coi-
twined outcome measres scross catogones coders coded
for cach scparstely, In the case of dwcropant oodes, coders
recastbed the sty independently, If further discropancy was
identified, codors discunsed and came 0 8 consennan.
Irtruclios correlation cocfficents For contimsus codes snd
kappas (x) for categoresl codes were caleulated for inter-
coder rehability, Relubility statistics were averaged wcross
wtuchies. for cach vanable sl then averngod scross vanables.
The relabality between coders was excellent (intraclss cor-
relation coclficent > 90, x — 95). In the cme of missmg
dhaim, wiudy msthors were contactod for ferther mioomatson
mmﬁwnm uﬂnﬂhlnpcdﬂl[:.l..
incldo. '

Damograpive Varabes

Studics were codexd for sverage age of the sample, gender
composition (e, perventage male), cthnicity (ie., perven-
tage Cascanan), tme lag (ime in years between ALID
symiptoms and social functioning sutoome), type of sample
(between-group  comparison of AIDID and  comparsoen
group, & -~ K2, or within-group comparison of ADEID symp-
tons wnel social Rmctionng smong chinscal/st-nsk groups,
& 28} The method For diagnosing ALNITD was also coded.
Thirty-throe studhes utilizod 2 “pold standand™ approach
(Le, wsed a duagnostic intervicw along with parent and
teacher reports), 40 studies ased only parent andior iescher
reports, 19 shstics used a disgnostic intervicw with of with-
out parcnt of toacher roports, 12 studses wsed  modical
anel Four stuclses vsed parent-reported history of ADUD. The
majority of stishies uentificd were croms soctional m nsure
(k = 97), which precluded us from cxamining the tme |
between disgmonss and social functioning oecEme &8 &
malorator, Studicn were sl coded for whether samples

were comamanity based (< A1), only climical (£ -~ 2), or &
comparison of clinical to commmity semples (k- 650
Conduct Probioms

A discusscd in the introduction, the msocistion between
ADHDY and social Rectioning  oulcomes. romains  oon-
founded by the comorbidity between ADIHD and O
{aggromion  andior  ODVconduct  disorder diagnoses).
Studies wore coded for whether analyses betweon ALHITD
and social functioning outcomes. controlled for CP (8 - 33)
or pot (k -~ TH). Studies weore coded as controlling for CP i
analyses statistically controlled for the effect of (7 by
inchubing it a8 a covanaie. Shahes were abw coded as
controlling for CP if anslyses were combicted separately
For proups with sl without conearment CP In thal case,
FSa were calcubsted from results of the groups without C1
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and coded as controlling for such. Studics were coded as not
controlling for CP if CP were not measured or 1f the cffiect
of CP and ADHD on social fimctomng was cxamined

Methodological Factors

Also noted m the mtroduction, great varability cxists m
dhes. Hence, sticbes ware ooded for whether social function-
teacher reports (& = 40), incloded observational lab tasks or
other observational paradigms (& = 30), incheded sociometric
ratings (k = 27), or wsed dscrepancy scores caleulsted from
multiple reporters {(eg, discropancy betwesn self and parent
reported outcomes o asses positive ilusory bias; & — 7).

Calculation of Eflect Sizes

Ome hundred nine studies were identified, for a total of 61
ESs  for the peer-funciioning domain (6] sbudies,
H 24,571), 68 ESs for the social skills domain (68 stdies,

= 148,778}, and 23 ESs for the social information-proces-
ngdumljﬂmﬁmﬁ 3,752). Pearson's r correls-
tions between ADHD status andior symptom severity and
social functioning outcomes scrved as cstimates of FS.
When correlations were not available, r was estimated
from other values such as proup compansons (@ tests),
analysis of vanance, regression cocthicients (B, or means
and standand deviations for groups (e, children wath
ADHD ws. control groups). Transformations from other
statistics o r owere alculated acconding to Lipsey and
Wilson's (20001) guidehnes. When multiple cstimates of
Pﬂhlmmwﬂ:mh&ﬁ-ﬁ,m”ﬂ
or two raters) m a study, cach extimate was tr I
an r value and then averaged o create a single ES per
domain for each sudy.

Within the peer-functioning domain 35 cstimates of ES
were calculated using means and stndard deviations, 13
ficients {r), throe using § values, one wsing a chi-squane
statistic, rwo using an F statisbc, and two using a combina-
mates of ES were calculated using means and standard
deviations, 10 using regression  cocfficients (), seven
using correlation cocfficients (), three wming ¢ values, one
using & chi-sguare statistic, and seven using & combvnation
of stanstics. Within the social  nformation-processmg
domaim 16 cstimates of ES were calculated using means
and standard deviations, two using regression cocfficients
(), two using, comelation cocfficients (r), one using ¢ values,
two using an F statistic, and two using a combination of
stalrsbics.

Further mbormainon about all stuhes appoes m the
Appenicix,
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Data Analysis
Primary analyses were conducted wing 3 random cffects
model approach (Hughes, 1998) uwsing Microsoft Fxcel
{Neyeloff, Fuchs, & Morara, 2012). The random cffects
mioxdel stempes to estimate the mean ES from a destribution
of “true” effects, wheneby cach study is estrmating a differ-
ent E5 as different samples are scamed to have a different
“wue” cffects (Borenstem, Hedges, & Rothstem, 2007)
Given the wide aray of age distnbutions, sunple demn-
graphics, sample stees, and methodologies employed in the
studbes mcheded, we chose o v a random effects model m
order to assign more balanced weights o ESs and ensure
thast larger stodics were less likely o dominate analyses. All
ESs were transformed to r scores using Fisher's -z
tramsformation. ESs were transformed again to s for com-
parson. Coben's criteria of small - 10, modivm - 30,
larpe — 50 was used to interpret ES sizes (Cohen, 1988)
As aresult of the large number of studies included, we used
& minimum alpha level of .01 (two-tailed tests).
Heterogeneity analyses were also conducted o determine
whether ESs were more heteropencous than would be
expected due to sampling emor alone. The measure 7 is a
mudification of Cochrane’s {J test (Cochran, 1954), which
therehy acommting for the number of studics wilized n
15 with more accuracy (Higgins & Thompson,
2002). Values for /* range from 0 @ 1; an P of 0% ndicates
mmﬁdm&m-ﬂmm
ﬂlm1h’mlm&ﬁﬂm,m].l'wm
ables with moderate to high heterogeneity, potential mesl-
crators to the ES were wdentificd wsing weighted least
spesres  fogression of analysis of vanance  procedures
(Hulges & Cooper, 1994). All moderation analyses were
conductnd i SPSS v20. Fimally, file drawer analyses were
conductad following Rosenberg's (2005) weighted approach
to determine the oumber of siodses that would be nocessary
o reduce the mean effoct o a negligibe level. The Fail Safie
Number Caleulstor softwan: was wsed for the weighted file
drawer analyses (Hosenberg, 2005). Additional tests for
publication bias were conducted with comprehensive meta-
analysis software mchuding the rank comelation test (Begp
& Mazumdar, 1994) for publication bias, as well as the Trim
and Fill procedures (Duval & Tweedic, 2000).

RESULTS
Primary Analyses
Sec Table 1 for study wdentification mformation, coded
calegonics, and FESs representing, the association. between
ADHD and socal functioning outcomes. The assocation

between ADHID and deficits within the  peer- functionmy;
domam had a weighted BS of r = 33, 95% confidence
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interval (CT) [31, 3], p < 001, osbicating & moderste
effect. lowever, the ssocistion betwoen AL and defi-
cits within the socml skills domsin had o weighted ES of
Foo X7, 0A% 1 L2326, 27), p < 000, indicating & small
effect, A small effect wis also found for e assocution
between ADMID and deficits within the social information-
processing, domain, weighted ES of ¢ < 27, 95% O [.24,
0L < 001, The msocistion between AL and deficits
within the enpg domain wis sigrificuntly preater
mnmmnmumumu 3.25, p < 001)
and the social 1 domam (z -~ 2.55,
< 001) The HSa for the social skills and social informa-
ton-processing domains were ool significantly  different
from one another (= -~ 000, p -~ _$0).

Hoterogonaty and Modaration Analysos

Results of heterogeneity  wnd  maoderator  analyses  are
prosented in Table 1. The P values for the association
between AL and social fmctoning osulcomes indi-
cuted high heterogeneity for the peer functioning, social
ahills, s socisl informatson processing domaims (9%,

Demmspruphag
(% mule), ethnicity of ssmple (% Cascasian), type of sam-
ple (comparson of climica ssd ooty subjocts va.
commmunaty samples), and method of A disgraosis,
Reprewsion analyses mabicated that age of sample was sig-
nificuntly associated with the averuge strength of the s
cution between AL wd deficits in the peer-unmctionmg
domain (f - 28, p < 03) This indicates that the msocie-
tion between ADHD wnd deficits within the peer-function-
ing dommain wis weaker among studies with older children,
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ples obtained higher 1254 for the mmsocistion between AT
and daifficultion within the peor-Rmctionmy; (i a3,
F o< 01) and sociel skills domains (J - 52 p < 001)
than studios using only community samples. This effoct
wiil il present for the  socisl  inlonmstion esceRsmg
dhomasin (i = .14, p ~ 53),

I mikibition, the methisd of disgnosing AU wis &
mignificant moderstor of the ssocistion between AL
and social Tunctisving within the peer- fmctioning, F{9,
49) - 4,52, p < 001, sl social skills, F{E, 58) - 5,52,
Foe 000, b omed socisl s fommton-processing, | F6,
16) = 199, p < .13, domaing, Specifically, studics wtilicing
the “pold stndeed” (ie., parent wsl tescher reposts phs &
diagnostic intervicw) obtmned higher S for the associa-
tion between ADIHID mnd deficits within the poer-function-
ing domain than studics wiilizing only parent (p — 002) or
teacher (p ~ 01) reports. Similarly, FSs for the social skills
dhismasin were larger for stsdics wtilizing the “gold standand™
than those whilizng parcnt wnd tescher reponts without dusg-
nostic interviews (p -~ 00G).
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Comaorbid Conduct Problems

To examme the mflvence of co-occumng CP, scpamte
sample size) were perfonmed for cach domain of socal
functisming.  First, we cxammed potential differences m
any demographic fuctors among studses that did or did not
trolled for CP had sgmificantly grester oumbers  of
Capcaszan children (f = .56, p < .001) and younger children
(f=—54, p < 000} commpared to studics that did not control
for CP. Mo other demographic differences were found. In
addition, there were po diffirences in the method wed o
dizgrose ADHDY or sample type smong stodies that dsd or
did mot control for CP. Henoe, only sample percentage of
Capcaszan subjpects and subject age were mehuded as covari-
ates. Covarying CP did have a significant effict on the
within the social skills domain (f = .58, p < 001). As
seen in Figure 2, studies that covaried CP reported weaker
skills dowmain of social functioning (M = .15, SE = 04),
compared o sindies that did not covary CP (M — 41,
SE = .05 However, covarying CF had no effect on the
strength of the association between ADHD and deficits m
gither the peer-finctioning (f ~ 20, p = 21) or social
information processing, (B - .21, p = .47) domains.

Methodological Factors

To determime whether diffenent methods of assesing peer
functioning had an nflucnce on the strength of the assoca-
tion between ALV and social functoning, scparate regres-
i) were performed for cach domam of social functioning.
Mo demographac differences were found among studses that
e different method of assessing social functionmyg, within

mchuded m the analyses for the pecr-functioning, domaim.
Within the peer-fimctioning domain, there was a significant
effect of methodology on the association between ADHD and
deficits n the peer-functioning domain, F(3, 41) = 1031,
= 001, such that studics that vhhized socometric proce-
dures (M = 27, SE = 04) had larger ESs than studies relying
mhiym;-'l:lirq;ul(lf 143} = A1z, p = 03). However,
s tric procedures did not differ from
mmmmmw— A3, SE - M,
P = .99} m the sirength of the association between AL
and doficits ia peer Smotioning. In addil i .
solely on paret reports found lower effocts than those using
wmmmmmwum
reports (M — =_10, p = 0OZ). Due o a low aumber of
mm::hhmnlfmﬂ—ll},wdﬂmt
cxamine it across all domains.

Within the social skills domain, average sample ape and
ciated with the method of assessing social functioning,
(3. 54) = 3527 and F(3, 45) = B.46, respectively (ps <
A0l thus, they were controlled for in the subscquent
analyses, There was a sipmificant effect of methodology on
the assocation between ADHID and deficits n the socal
skills domain of social fimctioning, F[3, 39) - 381, p < 05,
such that studics that ubilzed obscrvational methods
(M = 44, SE = 10) had margmally larger FSs: than those
that relicd on combined parent and teacher reports (M~ .13,
SE = 05, p = .07). In addibon, studies relymg solely on
parent roports (M — 39, SE — 07) had larger ESs than those
were no demographic differences for studbes ulihzng &if-
covariates were entered for these analyses. There were no
significant differences in the magnibade of te association
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between A and deficrs withim the socinl imformation
provessing domin for stuches using different methods of
musassment, M1, TH) ~ 350, p - .09, In sddithon, there wera
iy dlifferonces within the social information prooessmg;
dhommin when examiming the strongith of the associton loe
whudiey et cxmmineed differing copnitive biasoy (o, posi-
tive illusory Ivims, hostile attribastion biag, general problem
mlvimged, FU3, 10) — CRD, o S,

Filey Drawer Anahysis and Pulblication Bias

W eomdutod s file dovwer wmalysis to sceount for pubbicetion
binses, spocifically, the lick of published nonsignificant fimd-
i, The file dovwer analysiv oxsmines the member of sudies
with noosignificant findings oeeded w being the 155 w
nepligible bevel, Rosenborg's (2005} approsch was wtilized
idemtily the nummber of studics with wull resulis peedsl
whinge the significant level of findimgs welghied by the smple
wizes merons studios, Rosilts of the weighted fike dovwer ans-
Tynes wre prosvided in Table 1, The weighted file drower analy-
win alwo indicaied o high member of studics needed o overtum
significant findings for the peer functioning domein (more than
1327 studbicn), soicianl skills dorin (i thin 3,174 studics),
il sawiil wlommaton processing domimn (o e B abi-
dhies). In conjunction with the file dovwer anslyses, syl
mrnhymes wiere run b test for pubhicaton s, The mnk cormels-
thom tewd (Mbegys & Mavermdar, 1994 for publication biss was
nonsigmiflcant Tor effects within the peor domn (Kendall's
tw B 003, p oo T6) and socinl information processing
dommuun (Kondalls b & = 001, p = A46), In sdkdition, the
Wrien sl Fill prascedire supgpestod thil neo sibes wene mising
Frosm besth s e sl social inforemestion processing domsing,
therefome o publicetion bias comection was conducted for
arlyses within cither domuin (Duvil & Tweede, 2000,
Within the soctnd skills domain, the nek cormelation lest was
wignificant (Kendall's w b - 020, p - 00, However, results
off the Trimn sl 1l procedisre suggosted thit o stislion wene
sy, el the fle dmwer aonlyses indicaied u high nember
of null studies peeded, Thas, collectively snalyses poated
towmnd o bk of publication bins within the secisl skilly

homruan ws well,

DISCUSSION

Ciiven the mulidimensional nature of theorstical conceptu-
limstions of socil fnctioning (hicks of al., 2007, Ronk,
Thnd, & Landau, 2001), the current shudy examinod the
maggnitude of social functoning defleds across domaming,
Remlts imdbentod mmall to modene associstions betweon
AN amd wowinl Ranctioning domasing, Bilecis lor social
fumctioning deficits within the social skills and peor func-
oy doaning were maderbed by methodological futor,
I wbitbon, C1 moderaied effocts within the social skills
dhommmin. Findingy are discusse] in meore detwil nest.
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In regards o the firsl and second study ams, and con-
sitent wath our hypothesin, resulis of the cument metn-
anlysis indicstod o modenite assocation between ALK
anil chiliren's sociil Rinetioning difficultics within the peer
Functioning dommin, Cin the other hamd, amd conbrry (o our
prechictions, we fourd  significantly selber  associaions
Between AN wd deficits within the social skills sl
wacial informntion processimg domuing of socil Renctioning.
These fimdings sppear o provide suppont for the Dirks of ol
(2007} eomceptualizstion of social fmctiomng, sugpesting
an el component is exiemal evaluation of socil behs-
vioes, which muy be chanstenasd by peor perooplions.
These findings highlight the complexity of peor stalus
beyvond simply displaying good social skills, For instunce,
children mied by pees s controversial are ofien high n
indices of sociability ss owell s relations]  aggression
(Meluin, Rolsingon, & |t, 2005), suggesting tut s distinet
construct is indexed by peer sistus, In sdbition, non-skill-
based constructs such o sttrsctivences and  gendor/etinio
eoncorlance with peer groups ane alio linked & peer status
(Fiahbein & Imad, 193, The imporance of peer relation-
ships for children with AN is further supporied by the
whibility of peor stutus scross development and it prediction
of lonjg-lenm outcomes (Mg e al, 2002) In addition,
mmiller elfects lor the associbons betwesn AT and
the socinl skills and social informption processing, domaims
iy be dug b the dillieulty in cuamtafying abatrsel sovial
abilities and cognitions, whereas pecr relstionships prosent
more concrote and readily observable dynsmice. (F note,
ahthough setistically signvificant, differonces botween HSs
avroan social Tunctioning calegonies were snall, This, i
resmming unclesr the extent o which these differences in
wocial  fansctioning  caloporios ae clinically  significand.
Monetheless, mpuimnents within the peer domain were
within the medivn range wd the lower bound confldence
interval did not overlap wilh confidence intervals of other
wiwcial functioning domains,

In regurds to our final stedy sim (e, cxaminstion of
mlerator) the cxmminmtion of C1 was the most central to
molertion mnslysis, Reslt desmonstrated that the sssocis-
tion beiween AL and socinl functioning deficits within
the social skills domsin were modensted by CP Given the
strong associstions botween aggoression and social acdjust-
mient (Campbell, Spicker, Burchinal, & Poe, 2006; Crick,
TEFME), it is nat surprisingg that studics examining the role of
ALY in the absence of comorid CE, find lower levels of
wocial wkilly deficis, This finding suppests thsl o swne
oxtent, CT* may axncerbsde deficits m bohaviornl indi cators
ol socinl Functoning i chillren with ADHIY Given thai
oviert mjpjrrensien i an important defining festure of sarly C1*
(Olenclo & Wiormun, 200 5) o s likely that this more concrela
fuctor muy affoct observable measures thit ane captureed by
ratimgis and observations within the social skills dommin,
However, piven that o small yel significant associntion
resmmined betwesn AL and pocr functioning (even lor
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studies that controlled for CP), it appears that some of the
attentional and regulatory deficits more uniquely associated
with ADHD (o.g., infrusrve, off-topic, and anmoying durmg
interactions; Landau et al., 1998) may still contnbute to
social rejection in the absence of CF

Stmilarly, ADHD contimued o be associabed with deficits
within the social mfonmation processing, domain mdepen-
dent of CI° OF node, the association between ALY amd
deficits withim the secial mformation . processing, domain
was mod muoderated by any fclors included m the study.
These findings highlight a relatively stable association
between AL and social information processing deficits.
Perhaps the stability of this association may be driven by
cxecutive functioning  deficits in children with  ADIHD
(Migg, Blaskey, Huang-Pollock, & Rappley, 2002
Sergeant, Geurts, & Oosterlaan, 2002} Of note, many
tasks used to measure the cognitive biases and social pro-
blem solving skills of children with ADHD require the use
of working memory abilities and copnitively flexibility to
remember appropriate details sbout social situations and
adjust perceptions  accordingly. Studies have concluded
that executive functioning problems are primarnly associated
with symptoms of ADITD and not O, suppesting that CF
may not play an addibve mle m execstive dysfuncton
(Thorell & Wiihlstedt, 2006). The lack of moderation by
CP within the social information processing domaim may be
partially explained by the unique nature of cxeoutive func-
tioning, deficits in children with ADHD independent of CP,
Reparding the lack of moderstion for methodological fac-
lows, & sammlar m:plmlhl;m iy b pla.l,m-bh:. Given the
rebative validity of parent wnd tescher reports in mcsurng;
excaive funchomng (Gioia, lsguith, Guy, & Kenworthy,
200, perhiaps panends and eachers may be atune o pick-
g up om execubive functivming skills often necessary for
and indicative of performance on social problem solving
tasks

Additional moderation analyses revealed methodological
factors as a significant moderator. Within the peer function-
ing domain, studics utilizing sociometric ratings had larger
ESs than those using only pareat reports. Howeves, studies
using sociomefric ralings were not significantly  different
from studies exclusively relying on teacher reports of social
preference. This finding was surprising as the validity of
peer reports for establishing social functioning has been
well-cuatablished (Lee & Hinshaw, 2006). A large proportion
of studics that examined poer stats via feacher reports
utihized the Dhishion Socisl Preference Scale (Dishion,
1990} or warnbons, Results suppest that when presentesd
with standardized questions reparding socmal status, teachers
may provide insight into the peer relationships of children,
particularty by cstimating populanty and rejection, The
utility of teacher reports in messuring other domains of
fumctioning, for children with ADHD has also been widchy
documented  (Bicderman, Famone, Milberper, & Doyle,
193, MeCandless &  O'Laughling  2007),  Although
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socigmetnic procodures present unigque information, the ti-
lity of mone: cost effective teacher reports should be consid-
cred. More work s neoded cxamining  the relative
contribution of teacher meports above that of seciomeiric
procedures,

Additional analysis revealed demographic factors as
moderators, For mstance, associatons bebwcen ADFD and
social dysfunction were weakest for studies utilizing older
samples. More advanced self-repulatory  abilitics, which
Ty play an 'impudzml mle n sl ﬁmd.iuning
(Eisenbery, Fabes, Guthrie, & Hewser, 2000; Bisenbery
el al, 1995), typically develop as chibdren ape (Kopp,
1962, Selfregulation has been deomed an important. pre-
cursor for the development of adequate social responding
(Vohs & Ciarocco, 2. In addition, work cxamining
spcial functioning becomes increagingly difficult to conduct
with older samples, as sccondary school teachers are much
less aware of peer problems. Sociometric evaluations ane
alsn less commonly used with older samples. Nonctholess,
future work is necded to examine social functioning deficits
within younger children with ADHID, as this group scems to
be experiencing the most impairment. Diagnostic method
for sssessing ADHID was also a significant moderator.
Studics utilizing the gold standard approach for disgnosing
ADHD documenied the larpest associations between ADHD
and social functioning deficits. Although it has been arpued
that diapnostic interviews do no provide incremental vallid-
ity beyond parent and teacher ratings for the diagnosis of
ADHD (Pelham, Fabiano, & Massctt, 2005), it seoms that
studies that uhlize all three sources of information are den-
tifying children at nsk for greater social dysfunction, Cur
results provide support for the gold standard approasch of
dhigmasis for AL, us it not only provides better prodic-
tive utility for later impairments (Sibley ot al, 2002) but
may be more sensitive to children experioncing  greater
functional impairment within the social domain,

There are certain limitations to the current study that
should be noted. Given that a large proportion of studies
wore cross-scctional in nature, we were unable o exanvine
the longitudinal associations between ADHD and social
functioning deficits.  Individual studies have documented
long-term effects of ADIHD symptoms impactng social
functioning & months to # yeams later (Andrade &
Tannock, 2004; Becker, 2004; Campbell, 199; Greene
ot al., 1997, Milich & Dodipe, 1984, Miller & Hinshaow,
2000; Owens, Hmshaw, Lee, & Lahey, 2000, Young,
Heptinstall, Sonugn-Barke, Chadwick, & Taylor, 2005).
However, limited shodies have exomimed the effect of
changes in ADHD sympioms on social fimctioning over
i, A shihies have documented changes m ADHD symp-
toms with age (ogr., decreases in hyperactoeity symptoms;
Gabtra et al,, 20013, it would be of mterest b examine how
such chanpges impact social impainments over tme,

Am additional Emitation of the curment. study mvolves the
l]'imclil,lr-]i'ly ol Fulhs from  ADHLDY o sp;pa.rd.c social



functioning domains. For instanes, delicils sathin social
skills wnel socad infsrmation  proccssing. may  serve as
mochunisms by which ADVID symploans influcnoe peer
functioning (1o, J60T), owever, quantitvively examin-
ing such mdirect pothways was nod possible given the somall
mammbier of uidioe cxmmdning the link between socisl skills
anil cognitive fwtoms and peer fanctioning, [ addition, i s
inmiprtant s nobe il impainments in peer domains oy nol
I entively wilocted by deficits within social skills and social
infommation processing. Peer functioning deficits msy in el
I mitribwtable i symploms off ADD themselves s wymp-
tomn off ALHIEY huve boen lagely documontod o prodict
peeer rejection i boagitudinn stedies (Andode & Tamock,
2004, Becker, 2004), In whlition, given the complexity of
peer functioning deseribed carier, & multidude of fwtoms
beyomd social skills wnd cognitive biases may affect peer
functioning. Monetheles, more studies cxumining  these
medistional pathways are warranied,

OF note, our nclusionary oreria spocifiod thit stedics
fdentified children as having cither an ADID dignosis or
elovated wymptoms of AL, Hswever, mmenous stsdics
exmmime  externalizing  behwvior problems o dismptive
behwvior disorders mare broudly in relation G social func-
toning,  oulcomes  (Calkins, Gill, & Williford, 1999
Hennesson & Hydell,  2006;  Websier-Stration &
Hammmaond, 1998). Considering  that  high  eomarbidity
oximiy between AN and other disruptive bahivior dis-
orders (Wischbausch, 2002), it w imporiant o consider the
risle of jeneral belavionl problems i social Rineboning
owlcoanes,  Ilowever, this limitstion  may  serve as s
whrenpth, s offects reportied wore all deemed o be spocific
oy ALHIEY waed ol genernd extermalizing bebivior problems
mowe brondly,

In summmary, social fmelioning deficits present a funda-
medal problom for children with A, In feer, HSs
yielded from the current stucly sre compurable w ESs docu-
mendod by other metv-anuytic studios examining scslomic
impuinments mwl ADID (¢~ 32, Fagior, Youngeoom,
Ciluttings, & Watkins, 2007). Considering the  sttention
wiven o efTorts that sbdress smd remedinte pondemic impuair-
mants i youlh with ADIID (BEvans, Sepell, Schuliz, &
Pustor, 2007, Sibley, Alssuler, Morrow, & Merill, 2004),
wimilar efforty wre necded For socisl impainments, o this s
off Tumetioning seoms o be comparbly compromised. Civen
the critical impuinment in peer functioning for chiliren with
ADHD and small yel significant effects mdependent of C1°
within the socinl skills and social mformatin proscssing;
dommnming, climonl and theoretionl implications must ba con-
midered, From a theorotical standpoint, the social deficits of
ahilllren with AL socim bo highlight the anporaos ol
extomal evalmbions when examining socinl functoning as
peer functioning soemed (o ba the most implicabed dommn.
The results of this metn-anilysis provide quintitative sup-
port for proviously proposed theoretical models of social
fumctivning (Iirks of al., 2007,
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Clindcal implications of the curent shsdy include the
need for different effors o address social deficits within
peychosocial restments for chiliren with ADITD, Despite
significant impairments, carrent reatments remin limited in
remccluting social probloms for children and wdslesoents
with ALY (Abikodl o wl, 2004; Hvans, Owen, &
Hunfond, 2004), Kosults of this meta-snalysis sugpgest that
chileren with ADIID wre ool simply cxpencncing peonss
miscial skills and ocopgnitsens but, more mportantly, experi-
once prost peer impairment, Becent roviews bave high-
lighted ihat  irsdivionsl  conceptualizations  of  social
Funsctiming, hive ligely goored peor gpoug Geckom, soboly
Focusing on overl social belavior, which hs limited the
officncy of mtorventions o improve the social problems of
childeen with ADINDY (Mikwmi & Momaund, 2005), Hence,
nuther than Focusing on didactic efforts w improve secial
whills, which encompusses the majonty of treatments aamned
o reduce social impuirments (Pelbam & Fabiano, 2008), the
field whoubd shift wwand bhelping chilien with AL
implement wuch skills in ecologheally vilkd settings. For
exmmple, peer-modisted imterventions carmed out in schoolks
iy provide better Garpgets for Folure restment of sovial
probloms a0 youth  wath ADID. For  instance,  the
MOSAIC indervention, which aims o tnan poers o bha
socially inclusive, s associabed with luger effects on peer
sttu for children wath A than maore  Erditional
appronches (Mikam e al, 2007 More work s needed
the development and  dsseminaiion of sech  irestmeni
appronches thal wm o improve inlersctions with ypical
peers (not simply odher children with ADUID, sy most social
whills grousps implement), Other reviews on the social func-
tioning of ehildren with AU have suggrested the need for
interventions that not only mclude dyahic romlship com-
pomenls bt alno mclude parental mvolvemsent o fostor said
relutiomahips (Cardner & Gerdes, 2005, Mikami, Tie, & Na,
2004), Given the poteatinl mole that purents may have o
impuet peer functioning, which muy be more leasible for
parcads to foster than socisl skills sl cognitive Bctom,
these suggestions provide selevant tegels  remedisie chil-
dren's wocinl functioning deficits bng, o,
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Abstrac

The purpose of the study was to identify profiles of social fimctioning for preschoolens with externalizng behanvior probilems (FBP) and
exarming how profiles are pradictive of response to a bohavioral treatment program. |39 proschoolers: with FBP participsiind in an &
week Summier Trestment Program for Pre- Kindergartners (STP-Prek(). Latent profiles of social fsnctionng wiens crested from parent
and teacher mted atypicality and social skalls scales, along with child performance on an emotion knowiedge and hostile attribution
resultee] in two profiles (g, average and low) marked by differences n socil skills, emotion knowledge and raes of atypacal
behavions. Children in the low social functioning group had higher teacher rated brypemctivity and asention probloms at baschine
(o= 44 & 1.07), a5 well as lower 1) (o = 39 Children m the low social fimctioning group also bed poones treastrment response as ey
had lower excecutive functioning scores (B =17, p< 05) at the completion of treatment. 1) moderted the esocstion botweon socal
aittention problems for children with average 10 Findings highlight the differential impact of social fimctioning in predicting trestment

oulCTs,

Extermalizing behavior problems (EBF), incloding sggression,
oppositionality, matention, and hyperactivity, are amongst the
mast prevalent mental health problems for preschool children
(Feenan and Wakschlag 2000; Polanceryk et al. 2004). Children
with EBPz, such as ADHD, typically expericnce mmpsinment
acros & host of fimctonal domains mchading acadermic achicve-
ment, behavioral maladjustment, and cognitive fimctioning
(Caepbelll of al, 3000, Hinshaw, 1992 Nige & Barkley, 2014
However, impaimments in social fimctioning are cspecinlly cvident
in preschoolers with EBP (Campbell, 1969:4; Wichsier-Soration &
Hammond, 1998} As with normative samples (Bagwell,
Schmidt, Newcomb, & Bukowski, 2000; Parker & Asher,
1987}, social fimctioning is amongst one of the srongest prodic-
tors of short and long term prognosis fir chilidren with ERP

(=] Pomby A Grrgans
Pl @ G ode

! Depertmsent of
Miaomi, FL 331940, UFRA
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(Gireene: et all, 1997 Thos, substantial rescarch has aimed o
population (see Nixon, 2001 for a review).
Theoretical concephusliations of social finctoning often re-
for to social competence, which meludes the cnactrent of
ial hchavions including heling. shari A
iprocity during inberactions (Eisenberg et al., 2006) or amy other
hohavior that leads o positive social outcomes (Goesham, |1 9%86)
om social “skills™ deficits and “performance™ deficits (Goesham
& Elliot, 1987, more recent models implican: the mportsnes of
ot cndy the acquisition and performance of socially appropnaie
‘chanviors bt also the contexnmsl appropristencss of said behay-
iors (Darks, Trest, & Weersing, 2007 A more multicirnensiorsl
of social fimctioning (e.g.. social skills, stypical behaviors) ot
also emotional (eg. cootion recognition) and cognitive (e.2.,
social mformation processng) Gctors that ane neccssary i mod-
ulaie behaviors fior appropriate contexiual responses.
ing, limited work has taken a muoltidimensional view of social

£ Syringer
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fimctioning by cxamining deficits jointly across domains of
soctal functioning (Le., behavioral, emotional, cognitive). A
more comprehensive examination through a profile frame
work may shed light on individual differences in an effort o

fion sitfions involving social sills (Floza ef al 2006). The
socil skills that ane ofien reported as being most impared n
children with EBP inchade cooperation (DuPaul ot sl 2001,
ture-taking (Hubbard & Meweomb, 1991), and reciprocity in

From a developmental perspective, the preschool peniod s
marked by a considerable increase in exposure o peer inber-
actions (Downer, Booren, Lima, Luckner, & Pianta, 2010),
which may have mphications for the development of social
ahilitics. Within normative populations, varous aspects of so-
but are also associsted with luer developmental outoomies
{Gifford-Smith & Brownell, 2003}, Thus, takng a multids-
school period would be beneficial in better understanding
the complex presentation of social abilises dunng a cribical
perind when social fanctioning i emerging and highly predic-
tive of outcomes. Examination of cach of these domans off
socil functioming may be especially important for pre-
schoolers with EBP, as social functioning seems o be relative-
ly unmadicable (Abikofl et al., 2004) and 2 robust predictor of
later functional outcomes (Moo, 2000 ). Additionalty, a com-
prehensive examination of social functioning within pre-
schoolers may be of value given provious mets-anabytic e
views documenting the larpest deficits i social fimctioning
exist for young children with EBP (Ros & Grasiano 200 7).

When considering . multidimensonal view of social func
tioning it is most essential o consider the behavionl, emotional,
skills and the enactment of atypical behaviors may be most
implicated as these represent readily observable behavioms often
competence of emotional stimuli, sch as emotion recogmition,
is important for processing others’ as well as own amotions,
which is noocssary for moduliting social reponses acoondngly.
Finally, within the copnitive domain, cognitive biases such as
the: hostile attribution bias are important fior adaptive social in-
foremation processng. The i pexper will ot only
baseline profiles of preschooler s social functioning acress these
profiles impact retment respuonse.

Markers of Social Functioning: Behavioral

Social Skills Studics cxamining the behavioral domain of so-
clal functioning in children with BB offen focus on deficits in
the enactment of social skills and prosocial responding.
Attention- DeficitHyperactivity disorder (ADHIY), are mted
by teachers ais having, poorer social skills and as less socally
compeient in classmoom interactions (DoPaol et al, 2000 ).

£} Sprimpur

oy jon (Clask et all, 1999)
Atypicality Rovont offorts have identificd atypical bebayior as
a possible marker for social difficulties for childnen with EBP.
Atypicality has been commonly conceptualized as behavior
perccived o be abnormal relative o 4 larger peer group
(DeRomier & Mercer, 2009 Behavior rating scales such s
the Behavior Assessment Scale for Children (BASC-2;
Reynobds & Kamphans, M) define atypicality as a temdency
o behave n odd or strange ways that are percaved to be
mcongroent and deconnecied from nonms expected firom lang-
er peer groups. The BASC-2 classifies behaviors such as
“acting; strangely ™ or “seoming unawane of others™ as atypical
behaviors. Wihile social skills refor o the cnactment of desined
prosocial behaviors, atypicality represents a more qualitanve
mezsure of oddness or discordance with group normes as well
as a lack of micgmtionaeaneness with peers. Children wath
mmmm&gﬂmnfw behaviors than
W'ﬁr i i ] .l.'ll [-.- *“Ih“']. k&
wmmmmmﬂmmm
inators between children with ADHD and conirols (Hamison
etal., 2001} and has boen shown o predict social functonmg;
in children with EFBF beyond ADHD symptoms (Gratiano,
Geffieen, & McNamara, 2011). While: considerable work: has
examined social skills deficits in preschoolers with EBP
(DuPaol et al., 2001), much less is known sbout atypicality
in preschool samples.

Markers of Social Functioning: Emotional

Emotion Recognition Emotional competence plays a mle m
social skill development and fimctioning in social silatons
(Sazmi, 1999) as the abality o recognize other's emotions: =
conducive for children o subsequently contrd ther mam social
behavior. Emotion recognition skills in particular may sctoslby
play a foundational role m the development of socsal functionng
s studics have shown that emotion recognaton is predhictive of
later social competence but not vice-versa (Mostow et al | 20020
Children with FIEF tend 1o have pooner emotion recognition
& Glidden, 2000; Singh ot al, 1998, Sowall ot al., 2013) n
varsed contexts and through vared modalibes (Da Fonseca
it al., T, Norvilites ot al., 20000 Emors in cmotion recogrtion,
particularty those in recognizing anger, ane predictive of social
finctioning deficits for childnen with FBF (Pelc et al, 2006). In
Bct, children with ADHID and co-ocomming conduct problems
tend to misinterpret emotions &5 angry more often (Cadesky
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ot al, 2000 further providing evidence for a hostile astribwation
bias. With regand o preschool samples, previous work: has dem-
orstrated tht ermotion recogmition deficits m preschool ane pre
dictive of later agpression (Denham, ot al., 20070 nterestingly,
Yisill and Lyon (3007) found that children with ADHD perform
pooddy on emotion recognition tasks m comparison o sk
instructed to provide scaffolding throughowt tasks (eg.,
pevraptinyg i doeok carefilly fire). These findings imply tht there
is specificity about affective stimuli that is deficient in children
with ADHD beyond cognitive or impulsve difficultics.

Markers of Social Functioning: Cognitive

information processing bisses, constitute an important domain
of social fimctioning. Whilke many components of social nffor
mation processing, such & soaal e detection and problem
mhmmlm&lﬁrmmd ﬁmmmi—
crabli: work has focused on i the hostile att

temm outcomes (Greene of al., 1997, While substantial work
e dhermonsstrated the effoctivencss of bahuaaoral rearmenis for
mmproving EBP in children (Bvans et al., 2014; Pelham &
Fabiamo, 2008), behavioral treatments remain limited in im-
proving social fiunctonms (Abdkoff ot al | 2004, Evans et al |
4. Given its stabslity and rest e , social
fimctioning may perhaps be betier viewed as a risk or protective
factor in predicting outeomes for children with EBP. More
recent efforts have focused on moderators and medistors: off
trestment outcomes for behavioral interventions for EBP
(Beawuchaine ot al |, 2005; Hinshaw, 2007). While studies dem-
omstrate demographic Gctons such s sococoonomic status and
cthnicity moderate treatment response (Ameld o al., 2003;
mugrmmmmwmﬂ
|-- “l i L I‘.H t L kL
mmmumﬂmm
in prodicting functional outeomes, no work has examined
ow imitial social fmctioning mary work o diffenontially mex

mize o mimire reatment paans. Additionally, the magonity
Mmmummmmw

Mmmmmmmmmm
& Monshouwer, 2002). The hostile atrbution bias refors o a
key cogmative distortion in which mdividuals attrbute aggres
sive intent to neutral situations (Dodge, 1980, which is thowght
o impact the interpretation of social cucs and lead to biased
respomching:. Thus, the hostile attribustion biss may be concep
nmlized &5 o precursor which impacts subscouent social infior-
mmﬂ&hﬂmﬁ the hostile attribution bias is
one of the more well studied social inf 0N processes in
preschoolers with EBP as mone advanced copnitive processes
are often difficult to operationalize and cxamine in pre-
schooders. Indeed, developmental work hes Focused on the hos
tile attribution bias in preschoolers and documenied s predic-
tion of later problem behaviors (Runions & Kesting, 2007).
The hostile attribution bias has been langely stodied s it
relates to aggressive behaviors, However, given the high levels
of agpression in children with ADED (Atkins & Sioff, 1993),
many stuches have also examined the role of the hostile astn
batiom bias within clinical ADHD samples. Children with EBP,
including ADHID and agpression, ane more likely to interpret
social cues with a hostile attribution bias (Mikarma o al., 2007;
Milich & Dodge, 1984), Specifically, children with AT and
co-0Ccurming apgression display mone hostile responses o pear
provocation situtions (King et al,, 2009 and wnd o generate
hostile P during problem solving activities

(Bloomequist cf al. 1997; Mikami et al,, 200%).

Sodal Functioning and Treatment Response

Longitudinal stadies reveal that social functioning is not only
stable across development but is also A obust predictor of long

chikdren, with very few studs

Specifically designed for preschoolers with EBF, the
Summer Treatment Program for Prekindengartnes was asso-
ciated with improvements in behavioral ouicomes acoss: an
open trial (Graziano ot al., 2014 and a randomized trial
(Girmano & Hart, 2016). Specifically, the STP-Prek. was of
fective in improving children’s behavioral fimctioning, and
sl frepulation. However, like most studies examining behav-
ioral meatment programs, the role of social functioning
initial efficacy of this intervention in improving owtcomes for
preschoclers with EBF, it may be mportant to exanmne meod
crasors of treatment such as social fimctoming which are sable
and salicnt prediciors of later functional owtcomes.

While traditional tretment ouscomess fior childnen with EBP
focus on behavvionl finctioning, it is also important o note that
more comprechensive eatments such & the STP-Prek also tar-
et academic and even executive finctionng (FF) owtcomes.
Given the links between social fimctionmg and EF sialls
(Diamantopoalou et al., 2007) a5 well as academic skills
(Bagrwell ctal, 2000 ), it emportnt in examme thess other func
‘onal mucomes after the completion of peychosocial eatments
a8 they may also be impacted by social fimctioning deficits.
Social Functioning and Intelligence
When examining the stability and saliency of socal fimconing
and FBP it may also be of importance o consider the: role of

with imicllectoal delays are not only more hikely 0 cxpenence
heightened levels oFEEP (Bakeretal . 2002; Balcer et al, 20073;

‘l‘q-nn!;rr
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Drekkeer et al., 2007) but also experience poorer social outcomes
(Emerson et al., 2000). While evidence exists to suppest that
hehavioral treatments for EBP ane effective in improving be
havioral outcomes for children with imtellectual delays (Bapner
& Eyberg, 2007, Melntyre, 2008, Roberts of al, 2006), these
irnprovements have not been compared with e
sponss for children with nomative levels of copnitive develop-
mient Additiomally, lower K) in samples with normative oogni-
tive abilitics is associated with pooner treatment response
(Orwens et al., 2003). Given the impact of intelligence in
prodicting treatrnent response it may be important o examne
fumctioning: in the context ofbehaviomnl treatment. Ttis possible
that lower 10} may cxacorbate the effects that negative social
Tunctioniryg has on predicting poor reatment response, 25 chil
dren with lower 10} expenience heightened socmal deficats,

The Current Study

In summary, deficits m distinct domams of social functioning
have been identificd for children with EBP. Considerably less
work has examined the social functioning profiles of pre-
schoolers despite evidence sugesting greater social mmpar
ment m yomg children (Ros & Grazano, 20017). However,
maore integrative approaches are necessary to better under-
standl the profiles of social deficits for preschoolers with
BEBP. For example, it remains unclear whether profiles of poor
social functioning are marked by differences across distinet
dormaing (behaviorl, emotional, or cogritive). Additionally,
the role that social finctioning may play in trestment response
remains unchear.

The curment study aimed i a) investige the fasibility of
creating latent profiles of social finctioning hased on indica-
harvior, emotion knowledge, and hostile attribution bias, b)
extend the initial efficacy of a behavioral interyvention by de-
ftermining the extent to which profiles predict differences in
baselme functioning as well as treastment response, and lastly,
) examing the mole of I} in modemating the associnton be-
tween social functioning and treatment ouicomes. A recent
et analytic nevicw examining social functioning n childnen
with ADHI documented significant heterogeneity across and
within domains (i.c., peer, behavioral, and cognitive markers;
Ros & Gramana, 2007y While we acknowledge that deficis
within social finctioning domains do tend to co-ocor, piven
that children with EBP may present muone sigmificme mmpar
ments within certain domains relative to others, For instance, a
child who displays poor social performance a8 evident by
feswer sl skills and higgher rates of atypical behavior may
still have appropriate social expectations and emotional
awarcness. Given this variability in presentation of social

&) Sprimger

dysfunction, we expecicd marked differences in profiles o
cmerge aoross domsins. Specifically, we cxpocted 4 profiles
of socmal functionng 0 emonge with deficits pronounced m
each respective area (e, one profile with poorer social skills,
ome profile with higher rates of atypical behavior, one profile
lewiels ofostile attribution biases). We cxpected that the initial
social functioning profile marked by the howest levels of emo-
tion recogmition, poonest socil skills, and highest lorel of
atypicality would be predictive of worse bascline fimctioning
in other domains as well as poorer trestment. outoomes. We
also predicied that the effect off bership m the b
social fimctioning profile on poorer reatment response would
b larper fior preschoolers with hower K.

Method
Participants amd Recruitment

The study was conducied at a large wban university in the
Sogtheastern United States with a lange Hispanic/Latmo popa-
lation. Families were recnuited from local preschools and men-
tal health agencies through brochunss, radio ads, and open
‘housesiparent workshops o participate in an imtensTve summer
trestment program, the Summer Treatment Program for Pre-
Kndergartners (STP-Prek; Graciano ot al, 2004; Graomano &
Hart, 2016). Eligibility to participate in the STP-Prek was de-
termined by (a) an externalizing behavior problems t-score of
) ar higher on the parent (M = 64.93, SD= 1 L6d) or teacher
(MW = 66,29, 30= 13.63) Behavior Asscssment System for
Children (BASC-2; Reynolds & Kamphaos, 2004}, {b) coroll-
ment i preschool the previows school-year, (o) an K of 70 or
higher (M = B2.58, 577 = 14.36) on the Wechsler Preschood and
Primary Scale of Intellipence (WPFSI-IV, Wechsler, 201 2); (d)
o history of a primary diagnosis of an Autism Spectrum
Disorder (ASDN or Psychotic Desonder, and (e} ability to atend
an B-week summer program.

The final sample consisted of 139 proschookes (M. =499,
T2% male) whose parents provided mfirmed consent o partici-
|paic i the research study and ook part in the STP-Prek Of nole,
a maerity of the childen m the semple participated m an cther
an open trial (o= 3k Grasano ot al, 2004) or onc of two
mandomized wials of the STP-PreK. (=30, Grazisno & Ham,
ml&::mlm&ﬁwﬁqhm}wmh
current study sample (o - 139), mchuded additional children
‘who participsted in the STP-Prek scross two additional coborts.
Although all of the messures deseribed 0 detal below were
administered o all children & part of the open mal and RCTs,
the treatment outcomes outfined (e, BASC-2, W1, HTES) were
all exammed as tneatrment outoomes within both proviows mang:
snpis. The foos of the coment paper was 0 cxamine social
fimctioning measunes &5 moderabors. of such reaiment oulcomes.
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According to the NIMH Diagnostic Intervicw Schedule for
Children Vemion IV (C-DISC; Shaffer et al, 2000), 47% of
chiklren in the sample met dagnestic aitena for Atlention
Dreficit Hyperactivity Disorder (ADHDY) and Oppositional
Defiant Digorder (ODDY) and an additional 38% met critera
fior ADHEY alone while 10% met criteria for QDD alone.
Further demographic information for this sample is provided
in Tabls 1.

Study Design and Procedures

This study was approved by the umversity's Institutional
Review Board. All familics completed a pre-trestment assess-
ment where parents were ssked to complete questionnares
about their child’s behavior and social functioning. At the
pre-treatment assessment children underwent 1) testing, aca-
demic achicvement testing, a standsrdized EF battery, and
tasks W0 assess their social functionimyz. All Families also par
ticipated in & post-treatment assessment one week following
the complaion of the intervention where all study measures
wore re-administered, with the cxception of 10} tosting. The
feasitality and inrtial efficacy of the STP-PreK, in mmproving
children’s EBP and school readiness outcomes, is reported
clsrwhene: {(}nui-;t u.l]. Iﬂllﬂ ﬂmhn&ll-t m'lﬁ].
For the purposes of this shudy, we examined how initial social
fumctioning profiles were predictive of treatment outcomes.

All children participated mn the STP-Prek, which is an 8-weck
summer trestment progmm o mprove behavioml, sooo-emo-
garten transition., Parents of children in the surmmer proggram akso
attended cight 2-hour weekly proup parenting sessions hased on
the Sclool Riesdines Parenting Program (SRPP, Graziano, Ros,
Hart, & Slavee, 20071 A subset of duldnen in this sample (=
15} participated in a 4-week version of the smmmer camp,
Table 1  Demopgraphics fir smph:
-

Perceniaps m wenple:

Child Racw/othnicity (%)
o s v White .51
African-Amenican 575
Hipesmc]atima fale
Other 216
Farmily Staifus (%)
Isteacet Do sl huovemsedhodad
Liwing with a pertmer
Mm haold i
Sn#upuhlﬂnﬂmm
Reporier of quesionnaines (%)
Mothers R3.61
Fathes 1370
Oiher [ prandmather) n

61,15
432
2230

Wsapaiatend

however parcnits still completed the fll parenting program.
Children n the 4-weck program did not differ significantly on
amy vamiables of interest with the rest of the smple.

Atypicality Parents and preschool tcachers rated children
on levels of atypical behaviors based on the BASC-2 (2
5:11 form; Reynolds & Kamphaus, 2004) as part of the
pre-treatment assessment. The atypicality scale of the
BASC-2 includes questions such as “acts strangely ™ and
“secms unaware of other children. ™ Other stisdiics wtilizing
the atypicality scale of the BASC-2 have documented as-
sociations with other soctal functioning outcomes above
symptoms of EBPs (Graziano et al., 2011} Gender and
aged normed t-seores were examined for this smdy based
on the Atypicality scale (o =_79-.%6).

Social Skills Parents and preschool teachers rated children
on social skills based on the BASC-2 (2-5:11 form;
Reynolds & Kamphaus, 2004) as part of the pre-
treatment asscssment. The social skills scale of the
BASC-2 inchsdes questions such as “makes friends casily™
and “offers help o other children.”™ Examination of the
other social functioning measures such as the Social
Skills Rating System (55RS5; Flanagan et al., 1996).
Gender and aped normmed t-scores were examined for this
study based on the Social Skills scale (o= 81}

Emaotion Enowledge Children completed a standardized
ernodion I:ncwludp (EK} taxk [I.'Iﬂlhmn, 'I'gﬂﬁ] d].n'ng
the pre-treatment assessment, which required children to
both expressively and receptively identify 8 differemt
emotions (sad, happy, angry, afrad, surprised, disgusted,
embarmassed, puilty) as presented visually via cartoon and
human faces. Children scored | point for each comeet
expressive and subsequent receptive answer, A total of
11 points was possible with higher scores indicative of
better emotional awarencssknowledge.

Hostile Attribution Bias During the pre-treatment. asscssmient
children were also administered the Challenging Situation
Task (CST; Denbamn et al., 1994). Children were presented
with hypothetical peer prowocation scenarios and asked to
choose from 4 behavioral responses (prosocial, avoidant,
aggressive, and erying). Scenanos and responses were
ized scripts. For the purposes of this smdy, aggressive
responding (e.g., yelling, hitting, or destroying the other
person’s game) was cxamined as an index of children’s

I
g
4
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Measures: Intelligence

Children were administered the Wechsler Preschool and
Primary Scale of Intelligence —Fourth Bdition {WPPSI-TV;
‘Wechaler, 2012) dunng the pro-treatment asscssment. Cone
subtests (1., block design, information, matrix reasoning,
bug scarch, similaritics, and picture memory) were adminis-
terad by trained graduate stodents and rescarch assstants and
used to calculate a full-scale 1) A subset of children who
participated in the earlier cohont were administered the
Vocabulary and Block Design subtests of the Wechsler
Preschool and Primary Scale of Intelligence —Third Edition
(WPPSIHI; Wecheler, 2002) as these two subtests provide
reliable cstimates of full-scale 1) (Samtler & Dumoet, H04).
There were no sigmificant differences in any study mesres
between children who were administered the WPPSI-IT from
the rest of the sample. All children involved in the present
stushy were required o be Muent in English as admamstration
of standardized measunes could only be conducted in English.
Thus, all child wsting was conductod m English.

Measures: Treatment Outcomes.

Behavioral Functioning To assess children’s behavioral
fumctioning parents and preschool as well as kindergarten
teachers were asked to complete the Behavior Assessment
System for Children, 2nd Edition (BASC-2; Reynolds &
Kamphauas, 2004) at the pre-trestment asscssment as well
s al the post-treatment evaluation one week after the com
pletion of treatment. The BASC-2 has well established in-
temal consistency, reliability and walidity (Reynolds &
Kamphaus, 2004). ltems on the BASC-2 are rated on a four
point scale (“never,” “sometimes,” “often,” “almost
always™) and yield scores on broad intermalizing, external-
iwing, adaptive and socal functioming demains. The atten
tion (o= .75 . 80) and hyperactivity (&~ .E5) sabscales
wore cxamined as indicators of children's behavioral fune-
toning response. Gender and age normed 1-scores were
cramined. While preschool teacher reports were used to
cxamine baseling behavioral functioning, given the timing
of the intervention, we were unable W examing changes in
teacher reported behaviomal functioning as kindergarten
teachers provided post-trestment reports. Considerable
work has d ted that the transition from preschool
o kindergarten represents a considerable shift in behavior-
al expectations &= well as decreased supervision (Rimm-
Kaufiman & Fianta, 2000). Given the changes in behavioral
expectations for preschool versus kinderparten teachers
along with the impacts of teacher characteristics on ratings
of externalizing behavior problems (Mashbum, Hamre,
Downer, & Pianta, 20046), we chose not to include discrep-
ant teacher reports for post-ireatment outcomes.

&) Sprimger

gix qubtests of the Woodeock-Johnson Test of Achievernent,
Ind Edition (W-II, Woodcondk et al, 2000), a widchy used,
morm-referenced measure of academic ability, at the pre-
trcabment asswsment as well as af the post-neatment. cvalus-
bon one week afler the completion of I ] con
sistencies across subtests are penerally high (70 500 along
with good o excellent tesi-retest relzbility (7096 Mather
& Woodoock, 2001). The six subtests admimistered were
Applicd Problems, Calculation, Writing Sample, Letter-
The current study examimed the mean standardived soores of
Identification, Passage Comprehension), Brief Motk
(Apphied Problems+ Calculation), and Brief Writing
(Spelling + Writing Sample). However, given the high come-
lathons among these composites (F's= 57 70, p< B01), an
wverall achicvernent was wsed by avermging the composite

Executive Functioning (EF) Childnen were adm i the
Head-Tocs-Knees-Shoulders task (HTES; Ponite ot al.,
HE) at the pre-treatment assessment as well as at the post-
treatment evahstion one weck after the completion of tneat
ment. The HTKS is a widely-used and psychometncally
soumnd task used with preschoolers o assess multiple aspects
of EF (McClalland ot al, 2007, Ponite ot al., 2009, Wanless
et al., 2011). Previous work otilzang the HTES task with
preschoolers with EBP has established its validity not onky
itory sclf-controd tasks within classmoom setngs (Gmoiano
et al, 2005). Thus the HTES task represents an ceologically
vahid EF task as it taps in o behavioral and cogmitive EF
domains. In the HTES task children arc provided with pained
behavioral responses: (“wouch your head,™ “touch your toes™)
and then asked o perform in the opposte way (kuches hed
when prompied to touch toes). The mezsre is scored such
that 2 points arc awanded for a cormect opposite response, 0
ot for an meorrect responesie, and | pomnt of @y moton Lo
the meomect response is made bt then self-comecied. Scones
range from 0 to 40, with higher scores indicative of betier EF.

Data Analytic Plan

Prefiminary data screeming revenled a low percentage of missng
data (less than 109%). Little’s Missing Completely at Random
Tiest revealed that missmy dat wie missing completely at rn
dom (" (359) = 380,67, p = 21} All available data wers e
for cach analysis. Additionally, all vanables of interest were
screened for normatity by ensering that indices of skowness
and kurioesis were within acceptable mnges. A latent profile anal-
ysis using maximum lkeclihweod cstimation was combocted in
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miplus 7.0 (Musthén &Muthén, 2012} using pre-treatment indi-
cators of sectal functioning,. Mumber of profiles was determined
bry the minimizston of the Bayesian information criteria mdes
and the minimization of cross classification probabilitics
(Sclove, 1987). Bascline funct oning on other domains (e, be-
havioral, acadermic, cogmitive) was compared wsng; the profike
membership determined by the Estent profile anakhysis wtilizing
Analysis of Variance aralyses. Mext profile membership was
usd i prexfictor of treatment outoomies (hehavional, acadenmic,
exccutive fimctioning) controlling for pre-treatment scones in a
wies proposed as a maod of't outcome. Significant
interactions were probed folleang procedures outlined by
Aiken et al. {1991) and the use of Hayes's macro (Hayes &
Matihes, 2009).

Results
Preliminary Correlations between Variables

teacher rated markers of social functioning. The comelation
hetween atypcality and soctal skills was significent for par
ents (ro—.40, p< 001} and teachers (ro—.33, p<.0001)
Additionally, parent rated social skills were associsted with
tencher ratexd social skills (r= 31, p< 001). However, parent
cality (r= 0%, p=_2§). Next, comelations befween parent’
teacher ratied markers of social fi ing and p !
teacher rated reatment mtcomes were cxamined. Parent rased
atypicality was associsted with parcnt raied attention prob-
lems (r= 36, p< (01) and hyperactivity (r= 38, p< 001}
Similarty, parent rated social skills were associsted with parent
rated attention problems (k= — 26, p < 05) but not hyperactiv-
ity {r= .1l p= 22} Teacher rated atypicality was also e
cinted with teacher rted attention problems (ro 53, p < 001)
and hyperactivity (r= 31, p= 001} but tcacher rated social
skills were not asocated with ather sttention problems (r=
=17, p = 05 or hypemctivity {r=—00, p= 900

Latent Profile of Sodal Functioning

Latent profile analyses (LPA) were conducted in Mplus 7.0
{Muthén and Muthén 2012) to ddentify profiles of social fiunc
and teacher rated atypicality and social skills on the BASC-2,
bmhundmtcwmm the C5T. Given
considerable work demonstrating high rates of discordance
bty een parent and teucher reports within samples of children
with EBP {Mitsis, McKay, Schalz, Newcom, & Halperin,
2000), parent and teacher reports of atypicality and social

skills were entered as scparate indicators inio the LPA.
While some studies have recommended wsing combrned
parentteacher reports (Power ot al., 1998], peychometric stud
ies demonstrate significant messurement invariance across
parenl sl mcEurement models spesting that reportors
EBP (Marad ctal. 201 5). Given that we were cxamining parcnt
and teacher indioes of social inmchonng within 2 mesre-
ment framework (i.e., LIPA) we chose not to combine reports
in owder to prevent losing unique variance.

In fact, m our sample parent rated atypecality was nob asso-
cated with teacher rated zl.‘yplnlltr {r= {I¢, P= ?Ej
However, social skills ratings were significantly associated
between parents and wachers (r= 31, p< 001). Grven that
we chel not want b lose varabihty from the stypicabty scale
we decided the most parsimonious approach would be o m-
chude both reporters for both measures. Indeed, other stdues
have also inchded multiple ropororssources (eg., parmt,
sclf, ohservational, physiological) as indicators within latent
profile amabyses (Zalewsks et al 201001

We med LPA solutions usang a 1-, 2, and 3-factor
madel. A boot-strapped likelihood ratio test revealed that the
two-factor sohution was significantly betier than the |-factor
solution, x* (7)=43.65, p< 001. An sbsolute lower BIC and
AIC value was produced for the 2-factor solution (BIC
5233.75; ANC = 5177.99). The entropy value indicated accept-
able clssification quality (. 74; Muphy, Sheviin, & Adamson,
2007 Alshough the 3-factor solution produced a signaficant
likelihood ratio test, 3 (7)=32.12, p< 001, when compared
with the 2-factor model, the solution identified a class with
omly 9 indivicaals with only TR% classification probabality for
that class. Thus, a subsequent 4-facior solution was not tested
and the more parsimomows 2-factor solution was sclocted.

The 2-factor model produced 2 classes indicating averapge
amd low social fanctioning. Chilldren classified in the low social
fimetioning group had higher levels of ieacher rated atypicality,
F(1, 130)= 27252, p< .001, lower levels of teacher rated so-
cial skills, F (1, 1300 = 2438, p < .00, and poorer parfonmance
ml‘:url;ﬁanmiﬁuilﬂ:,ﬁ'[l,l?ﬂ:lﬂ_lﬂ,p{ml.
Sez Table 2 for all othar differences between the averape and
lowy social functioning group on LPA indicator wariables.

Baseline Differences in Functional Domains Based
on Sodal Functioning Profile

Social fimctioning profile group membership was used o pre-
behavior, acadermics, EF, and 1. As seen m Table 3, chaldren
in the low social fimctioning group had higher levels of hase-
line: teacher rated hypersctivity, F (1, 1300 =590, p - 05, and
anention problems on the BASC-2, F (1, 130)=32.21,
p<.001, as well as lower levels of beschne cognitrve func-
tioning & indexed by full scale KO, F (1, 136)=4.58, p< 05.

£ springsr
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Table 2 Kol of latent prodile

anaysis Indficeons Soril finctioning goosp M (S0 F d
Average 8 =97 Loy ;= 42
HASC-2 Atypacality T-score (F) SRA4 (1361) B2 (15.41) 7 1]
BASC-2 Atypicality T-scone (T) S12T (&3 T4 B T2 Eyeee EALi
BASRL-T Saxcial Bkills T-acoe: () AT (LY 4871 {(M25) 25 1L
BASC-2 Sacial Skills T sooee (T) S1AT (HL5E) 4271 (6.58) A -2
Fanaitiom Enenwledgs (0 6.95 [1.05) 543 (1L63) [E ] -1
Hueatile: Attribastion Hiss on C5T (() 1550155 16T (163 12 i

v e (N, BASC- Y- Behavior Asseeenent Syster e Chaldren, 2nd Fditon; CST- Clallenpmg Sinstons
Tzl I <pavent neport; T= teacher report; 0= observed mesre

Children in the average and Imrmu] ﬁnm:gglurpsdﬂ
not chiffer on baselhine parent rated behav
academic achicvement or bascline EF,

Differences in Treatment Response Based on Sodal
Functioning Profile

Regression analyses were conducted to determine the
cffects of social functioning profile membership in
predicting  differences in treatment response i the do-
mains of behavior, academics, EF, and peer status,

Behavioral Treatment Outcomes For behavioral outcomes
{Table 4), parent mted hyperactivity and atiention prob-
lem t-scorcs were osed on the BASC-2 as outcome
measures, controlling for pre-treatment scores.
Audbitsonadly, given the difforences in 1 between social
fumctioning groups, 10} was also controlled and tested as
a potential moderator. In order o st the moderation,
an inderaction term between social functioning  group
and I} was entered on a final step. There was no sig-
nificant main effect of social functioning group on ci-

Resulis did reveal a significant interaction between social
functioning group and K in preducting panont-rated affenitson
problems at post-treatment, = 22, p< .05 (sec Fig. 1)
Probing of the interaction revealed thet 1) moderated the asso-
that parents of children im the: low social fimctsoning group onkby
reported higher levels of attention problems at the: end of treat-
ment if the child had average 1), B =62, h=6.09, 1=233,
< 05, Social fimchoning had no impact on post-treatment
levels of attention problems for children with low 1), B =
—13,b=—129_i=—356 p= 58

Academic and EF Cutcomes Post-trestment standard scores on
the WI-I wene wsed as the outcome variable for scadermic
acheverment and sooves on the HITKS ek were e as the
ouicome variable for EF. Pre-reatment scores wene eniered as
covarmtes. 'We did not control for 1) n these snalyses doe o
the large miluence of 10} on thewe meesures for chikdnen with
neurndevelopmental disorders (Dennis ot al., 2009; Nigg
etal | 2005). Mo group differences were observed in scadereie
achievernent (see Table 5). However, there was a sspficant
effect of social functoning group on EF, such that children in

ther hyperactivity or attention problems. HTKS task at the completion of treatment, f=—.17, p< 05

Tabde 3 Haschine diffizenas in - -

functioning hised an social Suowcial functionieg groep M (S F d

funationing profils

Aveerpe m— 7 [FEF T +

BASC-T Hypaactivily T-ecoes (F) G0 (11.89) 650 ([12.65) N —=15
BASC-2 Hypemctivity T-scoee (T) G432 (11.41) E9.E1 [13.45) 5.00* A5
BASC-2 Attention Problems T-scors () 6412 {B53) L5210 L 7
BASC-2 Atiention Problems T-score (T) 773 {691} £500 (6.71) sppaver 106
W1 Academic Achievement 58 04 9853 (14T} Y135 (15.13) 4 a L
HTKS EF Perfirmens ({11 MR {123 ET1 (1065 A 1]
WIPSI Full Scale 10y {09 9126 (13.95) ES61 (14.71) A5R% E ]
*tena (0], * po 05, + po 14, BASC 2= Behavior Asessment Sysiem for Children, ?md Bition; W=
‘Waondoodk Johmson Test of Achiveement, ol Bditon; HTKS— Hesd Toes. Knees. Shomlders Tisic, P- parent
mepant; T= imacher roport, O =oheorsed oeesane; 35= sandard scon:
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Table 4  Mosdel for predictiog hobaviom] oulcomes

] T-vahc Modd B E* Champo F Chemge
BASC-2 Hyperactivity 1-seare ()
Siep 1. Pre-tnsstment Hypemctivity (F) Ao 530 1% 1R 138G
LEdih] ™ A1 . _ _
St 2. Social Functioning Group (L) 13 158 | L] 251
Stp 3. Social Functioning Group X 10 A3+ 152 zz a2 T
BASC-2 Abiention Prohlens T-scare (F)
St 1. Pr-tncstment Athention Probhems (F) Jgues 456 A5 A5 BT
Leliv] I A - - —
Siep 2. Social Functioning Group (L i (R 1] A5 L] L1z
Step 3. Social Fusctionisg Group X 1) Ty 212 A% s 45

b 1B .IJI.'p{.ﬂi,+n{_.lﬂmmﬁmsmﬁlmﬂﬁﬁlﬂmmﬂ,MmLHﬂ“

mermhership, 8, sochemene e

Discussion

The purpaoce: off the curment stucy was o crose social functoning
profiles fisr preschoolers with FBP and cxaming how profiles
were predictive of response to a hehavioral treatment prosgram.
pween distinet aspects of social fimctioning and cxternalizing
behavior probliems (see Mixon, 2000 for a review), lmited stod-
ies have examined such associations within a profile framework,
especially in preschoolers. Spence (2003) theorizes that social
fimctioning deficits arc comprised of not only behavioral, but
ook 3 more comprehensive approach o cxamining socal fune-
ioming by i . within each doma

Lagent profile analyses resulted in two profiles (c.g., average
and lover) markoed by differences in social skills, emotion knowd-
cdge, and rates of atypical behaviors. Interestingty, while dif-

Fg 1 Fffeast of sosial n
functioning an parent eponal
atention problors o post 65
reatmend. BASC-2 = Behaviar
A ssemement Systom far Chilidnen, &0

Ind Edition, *= panmt noport
35

45

35

BASC-2 Attestion Problems T-scare ()
2

of sncial fimctioning, no differences emerged for cognitive fac-
tors (Le., hostile attribution bias). Resulis suggest that within
samples of children with heighiened levels of EBF, behavaoral
Bctors within young children (Denham, 2006), the lack of
files may have been doe to the limited variance of the CST in
our sample. OF note, scores for aggressive responding on the
CST only had a possible mnge of 0 twough 6, limiting the
wariance that the CST could prowide as an index in the LPA
model. CGiven the small varianes @ our mesure for te aoeni-
tve domain of socal imcioning, it is not sorprising that dif-
indices) more readily discriminated high and low groups of
social fimctioning. Additionally, comsiderable work: has docu-
menicd that as children progress inbo the middle childbood
yoars, mone sophisticated socal cognitions emerge (Crick &

= Averags W) (HI3.75)
= L W {74599

= 60 b= G08,p = 00

B=-lib=-119p= 32

Averaps Sacial Funcaming

Tarw Saszal Frmctinnimge

£ Syringer
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Table 5 Mudel fir prediciing scademic and exscstive Raciioning
B T-value Model B R’ Change F Change

W Academie Achievemest S5 (0}

S 1. - - 57 57 TIRG1
Pre-tresimend W1 55 (0 ] 154 - - -

Hip T A7 o0 ]
Seoncian] Functioning Cinosp (1) m 4 - - -

HTKS EF Performance ()

S 1. - - ] 29 SR
Pre-treatmiend HTES Seore (0) qrer 146 - - -

Hip T - - 32 s 539*
Senciaal Punctioning Ginowp (1) . [ 232 - - -

< 00, * p 05, Wi= W Tisst o A nt, rd Ealition; FTES= Fiad- T Knoes-Shoulders Tak: FF= Exscutive

Functioning; 55= st seore; (= ol il L= Iﬂum-ﬂm}u

Dodge, 19941 For instance, while our study cauptured mons
hasic: social problem sobving srtegics: {i.c., asking children o
pick a solution o a poor provocation scenano), siudies with
okler children are able to more readily ssess cogritive blases
and sttributions by asking about higher arder socal copmitions
such as perocived mtent. Nonetheless, social fimctioning pro-
files markid by diffierences across behavioral and emotsonal

With regard to preliminary analyses, several implications
may be glemed from mitiad corelations: between stucy van
ables. Patterns of comelations between parent and teacher mied
wmmﬂwmmmmm

variables, panent and objective outcome at post-tretment. wers
alsn enpacied by socal imctioning profiles sugmesting a mobust
e of the efficts seross roporos and mseames.

social functsoning profiles have imphications for treatment ef
fects within the domain of EF sialls. Our results ane consistent
skills and zocial competence measure such as socio
communicatrve skills (Clark et al., 2002). EF skills have also
been previously linked with more direct measures of social

T ey ke comp acrims and
mmmmwmmumu
on the social skills scale often refer to the initiation of overt
prosecial behaviors (g, shares, comphments others, offers
help) items on the atypicality scale represent hehavnons that de-
vite: from social nomms (e g, sceming odid, seeming unaware of
others, acting strangely) which may be more perceptible o
teachers miing children in more social settings. Alkhough some
source cffocts may be evident by comespondence betwoon -
spective parenifieacher ratings of atypecality and social skills
with treatment outcomes (.., attiention problems and hyperac-
tivity), the parentfieacher ratings of atypicality and social skills
were not consisiently predictive of respective miler’s restment
dictive of tcacher rated attention problems or hyperactivity. This
sistenthy predictive of treatment mutcomes: from the same report-
o providing support for the more comprehensive latent profile
group membership approach in predicting oulcomes. Perbeps 2
combination of indicator warinhles in the latent profile of social
functioning or even the combination of parent and teacher -
ports within the ltent conestruct mary b impacting the asoc
while bascline differences wene langely present fior teacher raied

£ Sprimger

functioming such as peer {In dous ot al.,
2007} further demonstrting the robust effiect of EF on socml
fimctioning. Nonetheless, the effect of social fimetioning on EF
skills s not surprising as skills necessary for EF may akso un
derlie skills necessary for social competence (Riges et al,
2004). For instance, EF skills such &= cognitive flexibility,
working memory (Riggs ot al., 2006), and minbitory control
social coes (Migg t al., 1999), which are key sspects of socmal
competence (Crick & Dodge, 1994). Deficient BF skalls s akeo
associated with poorer theory of mind abilitics (Carison &
Moses, 2001), which have been implicated as an important
aspect of social competenos (Walkier, 20005). In fuct some stud
ics have sugpested cognitive immaturity as & plansible theonst-
with ADHD Crwens et al., 2007). Our study goes astep farther
by highlighting the effiect ofsocial fimctioning on EF gains afier
the completion ofa psychosocial inéervention. R esults highlight
e effect that social functioningg has on the improvernent of EF
skills. Imitial social functioning profiles may al=n be used to
identify children who exhibit poorer treatment response.
Audditionally, future studies showld more dwomoughly cxamine
whether mterventions aiming to improve social-cmaotional
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assnciation between social functioning and treatment out-
comes, particularty for behavioral outoomes (e, hyperactiv
ity and attention problems). However, the moderation oc-
curred in the direction opposite to our hypothesis. Poor social
functionig only predicted worse behadoral oulcomes for
children with H) within the normative range, whereas social
functioning did not play a role for children with borderdine
impaired levels of 1Q. The muoderating role of 1 ighlights
the importance of social finctioning in samples with norms-
cognitive delays have on behandoral functioning beyond so
cinl factors. Given the heightened levels of EPB in children
with intelleetual delays (Baker ctal | 2002; Baker et al |, 2000,
Dekker et al., 2M2), perhaps deficits in social functoning
may offer no further incremental valudity in predicting treat-
micat outcomess. These resulis sugest that deficits in cognitive
abilitics present as o salient risk factor independent of other
influences such as social fimctioning, Indeed, low K) has been
identified as prodictor of worse reatment owtcomes (Oavens
el al, N3). Based on the current study, social funciioning
neither ameliomted nor exacerbated the effects of borderline
impained levels of 10) on treatment response. Hlowever, for
children with 10} scores i the normative rnge, results do
suggest that social factors may predict treatment outcomes
within the behavioral domain, highlighting the saliency of
sovil functioming n predicting outcomes.

There are limitations to the curent stody that should be
noted. An important limitation to consider is also the fact
latent profiles were only marked by daffe primmanly n

contexts (Downer et al., 20000, 1 s not surpresing that teachers
of young children with EBP. However, given the variability in
childrens behaviors across schiool and home contexts, ratings
from parents and teachers may tap into varyng domains of
social finctioning. For instance, social behaviors reported by
interact socially with siblings and family members where so-
cial expectations may be aliered. Monetheless, social function-
suppesting o degree of cross-informant whility, Additionally,
treatment outcom:e analyses controlled fior pre-treatment be-
havioral severity scores {e.g., hyperactivity, aliention prob

lems) which lessen the extent to which social fimctioning
scores may have represented HBP severity. Monctheless, ex-
armimation of sid constructs within a langer sample may aid in
revealing differences across informant ratings of social fiune-
tioning which may contribute to the emergence of farther pro-
wene prechuded from examining changes in teacher rted treai-
ment oubcmmes.

An additional limitation to consider is the ethnic homoge-
meily of the sarmple used in the current siudy. The magority of
farmilics enrolled m the current study wdentificd as Hispamc!
Latino limiting the peneralizability of our conclusions. to maone
hﬂwmlm snudies have documented

m i -l'I.”:ﬂ. P .-"-ﬁ L=
covariance patterns across Hispanic/Latino and Caucasian
samples (Raver et al., 2007). Nonctheless, this limitation
ey sorve aksn serve as a strength as Hispamic/Lating children
mnority within mental health research (La Groca etal | 2009).

With regard o fsture drections, it would be of mieest 1o
functioning, deficits. For instainee, children with imtellectisl
delxys experience sevene social impaimments (Pearson ot al,
20000}, which may have differential impacts on treatment of-
focts. Similarly, children with more severe social comrnsea -
tion deficits such as ASD expericnce heightened levels of
social dysfunction as carty as the first year of hife and remam
persistent in development (Dronaff ot al_, 2007). Future sad-
iex should examine these effects n samples with more severe
cognitive delays and social commumication difficulties.

Clinical implications of the curment study should also be
discussed. Results highlight the importance of wdentifiying
children with poor social fimctioning in an effort to gt
children who would likely have poorer response o reaiment.
Although behavioral treatments are effective n improving
oupteomes: for children with EBP, a considerable porion of
children experience poor treatment response (Webster-
Stratton and Harmmond 1997, thues o e moportant o idenily
factors such as social functioning to tanget this populstion of
children. Results highlight not only the stability of social def-
fimctioning has on teatment outcomes within the behavioral
and EF domains. Thus, ftore stodies should identify and
exarming treatment factors that may contribute (0 mproving

In summary, resuls of the cument sudy highlight e fea-
sibility and wtility of creating socal funcioning profiles com
prised of indicators acmss domains (hehavioral, emotional,
and cognitive) for preschoolers with EBP. Importanity, results
demonstrate the difforential impact that social functioning hes
om treatment outcomes while considering the mlie of 1), While
the current work provides novel insight into the identificaton
of poor treatment responders. based on soctal functiondng,
more work 5 needed in understanding the mechansms: by
Acknossledgesments. The h rop g bacre e ey d by the
Istitutes of’ Fehucataon Seamos, 15 Depurtmet of Fduestion, teouph
it 5240 1901 56 as well o0 n hocsl prent fromm The Children s Tt
(1XF9 Tl o the serond st e opinions expresed e thoee of te

it and dios reot repoeent wiewes of e st o e 1S Deportment
of Education or The Childnms Trst.
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